


FOREWORD 

Toshiba C2 MOS IC Family 

The Toshiba C2 MOS family is a group of all-purpose CMOS 
digital ICs which are composed of materials having various logic 
functions. They not only can be used for industrial electronics 
equipment and home electronics equipment but also have applica
tions in a variety of fields. 

CMOS devices have such features as low power consumption, a 
single power supply, a wide operating voltage range and a high noise 
margin. In addition, they have epoch-making characteristics which 
conventional ICs do not have. They have recently established a firm 
position as all-purpose logic elements in conjunction with TTL and 
LSTTL. 

Since the introduction of the C2 MOS IC in 1972, Toshiba has 
made every effort to develop products which are more reliable and 
less expensive. 

Meanwhile, with respect to product standardization, Toshiba 
marketed B series products (conform to EIA/JEDEC international 
standards) domestically for the first time in April 1979. Then in 
January 1982, Toshiba became the first in Japan to develop and mass 
produce a compact, thin type, mini flat C2 MOS and has continued to 
be a world leader in the field of CMOS IC development. 

Currently, in the Toshiba C2 MOS family, in addition to 149 
types of standard dual inline devices, 55 types of mini flat devices 
are available. 

In addition to this publication, there is a separate edition availa
ble which contains High Speed C2 MOS data book. Please use it 
along with this publication. 



IMPORTANT NOTICES 

The circuit examples illustrated herein are pre

sented only as a guide for the performances or the 

applications of our products. 

Keep in mind that no responsibility is assumed 

by TOSHIBA for its use, nor for any infringements 

of patents or other rights of the third parties which 

may result from its use, and that no license is 

granted by implication or otherwise under any patent 

or patent rights of TOSHIBA. 

Toshiba reserves the right to make changes to 

any product for improving reliability, function or 

other characteristics. 
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NUMERICAL INDEX 





TC4000 Series 
PRODUCT NMlE FUNCTION Page 

TC4000BP - DUAL 3 INPUT NOR GATE PLUS INVERTER 75 

TC400IBP/TC400IBF QUAD 2 INPUT NOR GATE 80 

TC400lUBP QUAD 2 INPUT NOR GATE 83 

TC4002BP/TC4002BF DUAL 4 INPUT NOR GATE 80 

TC4006BP IS-STAGE STATIC SHIFT REGISTER 86 

TC4007UBP DUAL COMPLEMENTARY PAIR + INVERTER 90 

TC400SBP 4-BIT FULL ADDER 94 

TC4009UBP HEX BUFFER/CONVERTER (Inverting Type) 97 

TC4010BP HEX BUFFER/CONVERTER (Non-Inverting Type) 97 

TC401IBP/TC4011BF QUAD 2 INPUT NAND GATE 101 

TC4011UBP QUAD 2 INPUT NAND GATE 83 

TC4012BP/TC4012BF DUAL 4 INPUT NAND GATE 101 

TC4013BP/TC4013BF DUAL D-TYPE FLIP FLOP 104 

TC4014BP S-STAGE STATIC SHIFT REGISTER 108 

TC40ISBP/TC4015BF DUAL 4-STAGE STATIC SHIFT REGISTER ll2 

TC4016BP/TC4016BF QUAD BILATERAL SWITCH ll5 

TC4017BP/TC4017BF DECADE COL~TER/DIVIDER ll9 

TC40lSBP PRESETI'ABLE DIVIDE-BY-"N" COUNTER 124 

TC4019BP/TC4019BF QUAD AND/OR SELECT GATE 129 

TC4020BP/TC4020BF 14 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 132 

TC4021BP S-STAGE STATIC SHIFT REGISTER 135 

TC4022BP OCTAL COUNTER/DIVIDER 139 

TC4023BP/TC4023BF TRIPLE 3 INPUT NAND GATE 101 

TC4024BP/TC4024BF 7 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 144 

TC402SBP/TC4025BF TRIPLE 3 INPUT NOR GATE 80 

TC4027BP/TC4027BF DUAL J-K MASTER-SLAVE FLIP-FLOP 147 

TC402SBP/TC4028BF BCD-TD-DECH1AL DECODER 151 

TC4029BP PRESETTABLE UP/DOWN COUNTER 154 

TC4030BP/TC4030BF QUAD EXCLUSIVE-OR GATE 160 

TC4032BP TRIPLE SERIAL ADDER (Positive Adder) 163 

TC4034BP 8-STAGE STATIC BIDIRECTIONAL PARALLEL/SERIAL IN /OUT 
BUS REGISTER 168 

TC4035BP 4-STAGE PARALLEL IN/PARALLEL OUT SHIFT REGISTER 173 

TC4036BP 4 WORD x 8 BIT STATIC RAM 178 

TC4038BP TRIPLE SERIAL ADDER (Negative Adder) 163 

TC4039BP 4 WORD x 8 BIT STATIC RAM 178 
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TC4000 Series (Continued) 

PRODUCT NAME FUNCTION Page 

TC4040BP/TC4040BF 12 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 184 

TC4042BP/TC4042BF QUAD CLOCKED "D" LATCH 187 
TC4043BP QUAD 3-STATE NOR R/S LATCH 191 

TC4044BP/TC4044BF QUAD 3-STATE NAND R/S LATCH 195 

TC4047BP LOW-POWER MQNOSTABLE/ ASTABLE MULTI VIBRATOR 199 

TC4049BP/TC4049BF HEX BUFFER/CONVERTER (Inverting Type) 206 

TC40S0BP/TC40S0BF HEX BUFFER/CONVERTER (Non-Inverting Type) 206 

TC40S1BP/TC4051BF SINGLE 8-CHANNEL MULTIPLEXER/DEMULTIPLEXER 209 

TC40S2BP/TC40S2BF DIFFERENTIAL 4-CHANNEL MULT1PLEXER/DEMULTIPLEXER 209 

TC40S3BP/TC40S3BF TRIPLE 2-CHANNEL MULTIPLEXER/DEMULTIPLEXER 209 

TC40S4BP LIQUID-CRYSTAL DISPLAY DRIVER (4-Segment) 213 

TC40S5BP LIQUID-CRYSTAL DISPLAY DRIVER (BCD TO 7-Segment) 217 

TC4056BP/TC40S6BF LIQUID-CRYSTAL DISPLAY DRIVER (BCD TO 7-Segment) 217 

TC4063BP/TC4063BF 4-BIT MAGNITUDE COMPARATOR 222 

TC4066BP/TC4066BF QUAD BILATERAL SWITCH 226 

TC4068BP/TC4068BF 8 INPUT NAND/AND GATE 230 

TC4069UBP/TC4069UBF HEX INVERTER 233 

TC4071BP/TC4071BF QUAD 2 INPUT OR GATE 236 

TC4072BP/TC4072BF DUAL 4 INPUT OR GATE 236 

TC4073BP/TC4073BF TRIPLE 3 INPUT AND GATE 239 

TC4075BP/TC4075BF TRIPLE 3 INPUT OR GATE 236 

TC4076BP 4-BIT D-TYPE REGISTER 242 

TC4077BP/TC4077BF QUAD EXCLUSIVE-NOR GATE 247 

TC4078BP/TC407BBF 8 INPUT NOR/OR GATE 250 

TC4081BP/TC40B1BF QUAD 2 INPUT AND GATE 239 

TC4082BP DUAL 4 INPUT AND GATE 239 

TC40B5BP DUAL 2-WIDE 2 INPUT AND-OR-INVERT GATE 253 

TC4086BP 4-WIDE 2 INPUT AND-OR-INVERT GATE 256 

TC4093BP/TC4093BF QUAD 2 INPUT NAND SCHMITT TRIGGER 260 

TC4094BP/TC4094BF 8-BIT SHIFT-AND-STORE BUS REGISTER 263 

TC4099BP/TC4099BF 8-BIT ADDRESSABLE LATCH 269 

TC40102BP 8-STAGE PRESETTABLE DOWN COUNTER (2-Decode BCD Type) 274 

TC40103BP 8-STAGE PRESETTABLE DOlm COUNTER (8-Bit Bynaty Type) 274 

4-BIT BIDIRECTIONAL SHIFT REGISTER WITH 3-STATE 
TC40104BP OUTPUTS 283 

TC40107BP DUAL 2 INPUT NAND BUFFER/DRIVER 289 
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TC4000 Series (Continued) 

PRODUCT NAME FUNCTION Page 

TC40117BP PROGRAMMABLE DUAL 4-BIT TERMINATOR 292 

TC40160BP PROGRAMMABLE DECADE COUNTER WITH ASYNCHRONOUS CLEAR 297 

TC40161BP PROGRAMMABLE BINARY COUNTER WITH ASYNCHRONOUS CLEAR 297 

TC40162BP PROGRAMMABLE DECADE COUNTER WITH SYNCHRONOUS CLEAR 297 

TC40163BP PROGRAMMABLE BINARY COUNTER WITH SYNCHRONOUS CLEAR 297 

TC40174BP/TC40174BF HEX "D"-TYPE FLIP-FLOP 305 

TC40l75BP/TC40l75BF QUAD "D"-TYPE FLIP-FLOP 309 

TC40l92BP PRESETTABLE BCD UP/DOWN COUNTER 313 

TC40193BP PRESETTABLE BINARY UP/DOWN COUNTER 313 

TC40194BP 4-BIT BIDIRECTIONAL SHIFT REGISTER WITH RESET 283 

TC4500 Series 
PRODUCT NAl·1E FUNCTION hlRt' 

TC450lBP TRIPLE GATE (Dual 4 Input Nl.ND + 2 Input NOR/OR) 320 

TC4502BP STROBED HEX INVERTER/BUFFER 324 

TC4508BP DUAL 4-BIT LATCH 328 

TC4510BP/TC45l0BF PRESETTABLE BCD UP/DOWN COUNTER 333 

TC45l1BP/TC45llBF BCD TO 7-SEGMENT LATCH/DECODER/DRIVER 339 

TC4512BP/TC4512BF 8-CHANNEL DATA SELECTOR 343 

TC45l.4BP 4-BIT LATCH/4-TG-16 LINE DECODER (High) 346 

TC45l5BP 4-BIT LATCH/4-TO-16 LINE DECODER (Low) 346 

TC45l6BP/TC4516BF PRESETTABLE BINARY UP/DOWN COUNTER 351 

TC4518BP/TC4518BF DUAL BCD UP COUNTER 357 

TC45l9BP 4-BIT AND/OR SELECTOR 363 

TC4520BP/TC4520BF DUAL BINARY UP COUNTER 357 

TC452lBP 24-STAGE FREQUENCY DIVIDER 366 

TC4522BP PROGRA~UillLE DIVIDE-BY-N 4-BIT COUNTER (BCD) 371 

TC4526BP/TC4526BF PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (Binary) 371 

TC4527BP BCD RATE MULTIPLIER 379 

TC4528BP/TC4528BF DUAL MONOSTABLE MULTI VIBRATOR 385 

TC4530BP DUAL 5-INPUT MAJORITY LOGIC GATE 389 

TC4531BP 12-BIT PARITY TREE 392 

TC4532BP 8-BIT PRIORITY ENCODER 395 

TC4538BP/TC4538BF DUAL PRECISION MONOSTABLE MULTI VIBRATOR 399 

TC4539BP/TC4539BF DUAL 4-CHANNEL DATA SELECTOR/~ruLTIPLEXER 404 
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TC4500 Series (Continued) 

PRODUcr NAME FUNCTION Page 

TC4543BP/TC4543BF BCD TO 7-SEGMENT LATCH/DECODER/DRIVER 407 

TC4555BP DUAL BINARY TO 1-0F-4 DECODER/DEMULTIPLEXER (High) 412 

TC4556BP/TC4556BF DUAL BINARY TO 1-0F-4 DECODER/DEMULTIPLEXER (Low) 
. 

412 

TC4560BP NBCD ADDER 416 

TC4561BP 9 ' S COMPLEMENTER 421 

TC4572BP/TC4572BF HEX GATE (4 INVERTER + 2 Input NOR + 2 Input NAND) 425 

TC4583BP DUAL SCHMITT TRIGGER 428 

TC4584BP/TC4584BF HEX SCHMITT TRIGGER 432 

TC4585BP 4-BIT MAGNITUTE COMPARATOR 435 

TC5000 Series 
PRODUCT NAME FUNCTION Page 

TC500lP 4-DIGIT DEGADE COUNTER 439 

TC5002BP BCD TO 7-SEGMENT DECODER/LED DRIVER 449 

TC5012BP/TC5012BF HEX NON-INVERTING 3-STATE BUFFER 454 

TC5018P 4-BIT BINARY COUNTER/CLOCK GENERATOR 457 

TC5020BP HEX LOW-To-HIGH VOLTAGE TRANSLATOR 461 

TC5022BP BCD TO 7-SEGMENT DECODER/LED DRIVER 449 

TC5023BP 16-CHANNEL MULTIPLEXER 464 

TC5024BP QUAD 3-STATE NON-INVERTING BUFFER 467 

TC5025BP QUAD 3-STATE NON-INVERTING BUFFER 467 

TC5026BP DECADE COUNTER 471 

TC5027BP BINARY COUNTER 475 

TC5029BP QUAD 2-INPUT NAND OPEN DRAIN GATE (N-CHANNEL) 479 

TC5032p 6-DIGIT DECADE COUNTER 482 

TCS036p 17-STAGE HIGH SPEED FREQUENcY DIVIDER (DYNAMIC) 491 

TCS037P 4-DIGIT DECADE COUNTER 495 

TCS043P CR TIMER 502 

TC5048P 17-STAGE HIGH SPEED FREQUENcY DIVIDER (DYNAMIC) 491 

TC5050P DUAL SO/64-STAGE STATIC SHIFT REGISTER 509 

TCSOSIP 4-DIGIT DECADE COU~~ER 511 

TCSOS2P 4-DIGIT DECADE COUNTER 511 

TCS053P 4-DIGIT UP/DOWN DECADE COUNTER 518 

TCS054p 4-DIGIT UP/DOWN DECADE COUNTER 518 

TC5064BP HEX HIGH VOLTAGE BUFFER WITH INHIBIT 523 
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TC5000 Series (Continued) 

PRODUCT NAME FUNCTION Page 

TC506SBP HEX HIGH VOLTAGE BUFFER WITH INHIBIT 523 

TC5066BP 7-LINE HIGH VOLTAGE BUFFER 527 

TC5067BP 7-LINE HIGH VOLTAGE BUFFER 527 

TC5068BP BCD-TD-7 SEGMENT LATCH/DECODER/DRIVER 531 

TC5069BP BCD-TD-7 SEGMENT LATCH/DECODER/DRIVER 531 

TC5070P 6 DIGIT UNIVERSAL COUNTER "999999" 537 

TC5071P 6 DIGIT UNIVERSAL TIMER "995959" 537 

TC5072P 6 DIGIT UNIVERSAL TIMER "595999" 537 

TC5090AP 8-BIT A/D CONVERTER 551 

TC5091AP 8-BIT A/D CONVERTER (HITH ANALOG MPX.) 563 

TC5092AP 13-BIT A/D CONVERTER (InTH ANALOG MPX.) 576 

TC7400 Series 
PRODUCT NAME FUNCTION Page 

TC7400BP QUAD 2-INPUT POSITIVE NAND GATE 587 

TC7404UBP HEX INVERTING BUFFER 590 

TC7476BP DUAL J-K MASTER SLAVE FLIP FLOP 593 
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rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

FUNCTION SELECTION TABLE 
FUNCTION DEVICES 

NAND TC4011BP/BF,TC4011UBP,TC4012BP~,TC~023Bp/BF TC406BBP/BF TC?400BP 

NOR TC4000BP, TC4001BP/BF,TC4001UBP, TC4002BP/BF,TC4025BP/BF,TO 40?BBP/BF 

AND TC406BBP/BF,T040?3BP/BF,TC40BIBP~,TC40B2BP 
OJ 

OR TC40?lBP/BF,TC40?2BP/BF,TC40?5BP/BF,TC40?8BP/BF :;j 
t: INVERTER TC400?UBP,TC4009UBP,TC4049BP/BF,T04069UBP/UBF,TC?404UBP 

" '" BUFFERS TC4009UBP,TC4010BP,TC4049BP/BF,TC4050BP/BF 

&l 13-STATE TC4502BP, TC5012BP/BF,TC5024BP,TC5025BP .... I OPEN DRAIN < TC~OlO7BP,TC5029BP,TC5064BP,TC5065BP,TC5066BP,TC5067BP 

" T04019BP/BF,T04030BP/BF,T0407?BP/BF,T040B5BP,TO~086BP,TC4501BP, 
MULTIFUNCTION TC4519BP, TC4530BP,TC45?2BP/BF 

SCHMI TT TRIGG ER T04093BP/BF,TC45B3BP, TC4584BP/BF 

LEVEl SHIFTER TC4009UBP,TC4010BP,TC4049BP/BF,TC4050BP/BF,TC5020BP 

FLIP-FLOP TC4013BP/BF.TC402?BP/BF,TC40174BP/BF,TC401?5BP/BF,TO?4?6BP 

LATCHES TC4042BP/BF,TC4043BP,TC4044BP/BF,TC4099BP/BF,TC450BBP 

MULTIVIBRA TORS T04047BP,TC452BBP/BF,TC453BBP/~F 

DECODERS TC4028BP/BF,TC4514BP,TC4515BP,TC4555BP, TC4556BP/BF 

DISPLAY LED TC4511BP/BF,TC5002BP,TC5022BP 

DRIVER 
LCD TC4054BP,TC4055BP,TC4056BP/BF,TC4543BP/'BF 

DIGITRON TC5068BP, T05069BP 

ENCODER TC4532BP 

SHIFT 
TC4006BP, TC4014BP,TC4015BP/BF,TC4021BP,TC4034BP, TC4035BP ,TC4094BP/BF, 

REGISTERS TC40104BP,TC40194BP,TC5050P 

STORAGE TC40?6BP 

BINARY 
T04029BP, TC40161BP, TC40163BP,TC40193BP,TC4516BP/BF,T045 2 o BP/BF , 
TC501BBP, TC502?BP 

DlllJADE TC4029BP, TC40160BP, TC40162BP,TC40192BP,TC4510BP/BF,TC45 1 8BP/BF , 
TC5026BP 

COUNTERS DIVIDER T04020BP/BF,TC4024BP/BF,TC4040BP/BF,TC4521BP, TC5036P,TC50 4BP 

DIVIDE-By-'N' TC4018BP,TC40102BP, TC40103BP,T04522BP,TC4526BP/BF 

N-DIGIT DECADE 
TC5001P,TC5032P,TC5037P,TC5051P,TC5052P,TC5053P,TC5054P, 
TC50?OP 

OTHER TC4017BP/BF,TC4022BP 

TIMERS TC5043P,TC5071P,TC5072P 

MULTI- ANALOG TC4051BP/BF, TC4 052BI; ~,T04053BP/BF 
PLEXERS DIGITAL TC4512BP/BF,TC4539BP/BF,TC5023BP 

ADDER TC4008BP,TC4032BP,TC403BBP,TC4560BP 
~ COMPARATOR TC4063BP/BF,T04585BP 
&1 OJ ... 

PARITY TREE T04531BP '" H 

'" " ... " RATE MULTIPLIER TC4527BP 

~ " H 

" 9' S OOMPLEMENTER T04561BP 

l.{EM:) R rES (RAlI.) TC4036BP,TC4039BP 

.A,/D CO NVERTERS TC5090AP,TC5091AP,TC5092AP 

ANALOG SWITCH TC4016BP/BF, TC406 6BP/BF 

OTHER TC40117BP 

TDSHIBA-----------12----------------
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

OUTLINE 

1. C2MOS IC Family 

1.1 CMOS and C"MOS 

"CMOS" is an abbreviation of "Complementary Metal Oxide Semi

conductor", and "Complementary" means to combine P-channel type MOS 

FET and N-channel type MOS FET complementarily. The CMOS circuit 

configuration, since its announcement at ISSCC in 1963, attracted 

a large expectation for its performance with super-low power con

sumption and operation at low voltage, and after such process as 

settlement of production problems through the ion implantation 

process, reduction in pattern size through circuit research, etc., 

has now been established as one field of integrated circuits. 

At present, use of CMOS LSI in electronic calculators, clocks, etc. 

is remarkable. In addition to these LSI, the features of CMOS 

are also very attractive in the field of so-called industrial 

electronic equipment including measuring and control equipment, 

business machines, etc., and it may be said to be a matter of course 

that CMOS logic family is demanded. 

To respond these need promptly, TOSHIBA has put CMOS logic element 

on sale as C2MOS IC Family. 

C2MOS is an abbreviation of "Clocked CMOS", which is one of the CMOS 

circuit configurations. This type of circuit was made public by 

Toshiba at ISSCC in 1973 and since then, it has been applied to 

mainly sequential circuits of TOSHIBA's MSI and LSI as it becomes 

an extremely powerful circuit means. 

______________ 15 __________ TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Therefore, C2MOS is used as the general name of TOSHIBA CMOS ICs 

including combined circuits without clocked gate used. 

1.2 TOSHIBA C2MOS Family 

C2MOS Family products shown below are made available from TOSHIBA 

for use in all sorts of equipment. 

TOSHIBA 

C2MOS 

Standard 

C2MOS 

High-speed 

C2MOS 

New High
speed 

C2MOS 

TC4000B Series 

Compatible with RCA's CD4000B Series 

TC4500B Series 

Compatible with MOT's MC14500B Series 

TC5000B/TC5000 Series 

TOSHIBA's original series 

TC7400B Series 

Compatible with TTL 54/74 Series 

[ 
TC40HOOO Series 

Compatible with TTL 54/74 

TC50HOOO Series 

Series 

TOSHIBA's original series 

TC74HCOO Series 

Compatible with TTL 54/74 Series 

TC74HC4000 Series 

Compatible with RCA's CD4000B Series 

TC74HC4500 Series 

Compatible with MOT's MC14500B Series 

TC74HCTOOO Series 

Input level is compatible with TTL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Further, the Mini-Flat Package (MFP) C2MOS Family products are 

also available from TOSHIBA to satisfy demands of equipment for 

compact size and light weight. 

TOSHIBA MFP 

C2MOS Family 

Standard TC4500BF Series -t TC4000BF Series 

C2MOS Type 

TC5000BF Series 

High-speed 

C2MOS Type 
-[ 

TC40HOOOF Series 

TC50HOOOF Series 

New High-speed 

C200S Type 
-t TC74HCOOF Series 

TC74HC4000F Series 

TC74HC4500F Series 

1.3 Standard Construction of Model No. of C2MOS Family Product,S 

T C 4 0 I I B P 

F' Mini flat package ~
~ P: Plastic package 

"~,, Series standard product 

Part No. 

TOSHIBA C200S 

-------------17----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

1.4 TOSHIBA B Series C2MOS 

TOSHIBA B Series C2MOS have ratings and characterisitcs 

satisfying EIA/JEDEC standards; definitely speaking, they have 

basic characteristics shown below: 

o A wider operating supply voltage range of 3 ~ l8V. 

o Guaranteed electrical characteristics under 3 supply voltage con

ditions of 5V, lOV and l5V. 

o Buffer structure adopted for all outputs 

o 2 inputs of LTTL (Low Power TTL) and I input of LSTTL (Low Power 

Shottkey TTL) can be directly driven. 

Noise Immunity: Uv (Min) 

2V (Min) 

2.5V (Min) 

@ VDD = 5V J 
@ VDD = lOV 

@ VDD = l5V 

*1 

*1 "UB" Series products and some products including analog switch, 

level shifter, etc. have different noise margines. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

2. Operational Principle and Features of CMOS 

2.1 Basic circuit and structure of C~10S 

Inverter circuit is taken as an example of CMOS basic circuit. CMOS 

inverter, as shown in Fig. 2-1, consists of the common input terminal 

shared by p-channel enhancement (normally off) type ~lOS FET and N-channel 

enhancement type MaS FET and the common output terminal shared by each 

drain. 

As shown in the same figure, CMOS inverter uses P-channel and N

channel MaS FETs complementarily. 

Usually, the source of P-channel MaS FET is connected to VDD (+supply) 

and the source of N-channel MaS FET is connected to VSS (usually GND). 

Fig. 2-2 illustrates the cross section using the basic process. 

N-type silicon is used as substrate for CMOS basic process. 

"m{ 

Fig. 2-1 

vDD 

VDD 

OUTPUT 

FEr 

vss 

Circuit Diagram 

For normal P-channel MaS FETs, p-type 

impure material is selectively diffused in 

the domain of N-type substrate to form the 

source and the drain. For CMOS, however, 

since N-channel MaS FET is also required to 

be formed in same substrate, after form

ing P-type island domain (P-well) in N-type 

substrate by means of ion implanation, 

N-channel MaS FET is formed in this P-well. 

And p-channel MaS FET is formed in the sub-
of CMOS Inverter 

strate outside of this island domain. 

IN OUT Vss 

\,",;:::~~;::======7 At WIRING 

CHAN NEL STOPPER 

N SUBSTRATE 

OXIDE FILM 

Fig. 2-2 Structural Cross Section of A~ Gate CMOS 

--------------19-----------TOSMIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

N-type substrate and P-well are separateA (reverse biased) by VOO and 

VSS. Therefore, P-channel and N-channel FETs operate independently each 

other with no mutual interferences. 

Fig. 2-2 is the basic cross section of c.ros inverter. The static 

protection circuit is inserted in the input gate as shown in Fig. 2-3 for 

the actual products. 

,----------t--------------INPUT GATE A 

Fig. 2-3 c.ros Input Protection Circuit 

Fig. 2-4 shows the equivalent circuit of CMOS inverter including the 

input protection circuit and the parasitic circuits. Fig. 2-4 actually 

represents the circuits of TC4069 UBP and TC7404 UBP. 

D4 

Dl rn 

IN 

R OUT 

D2 

D6 

01,02; Input protection diode 

R Input protection resistor 

D3,D .. ; Parasitic diode formed by 
P-channel MOS FET 

OS,OG; Parasitic diode formed by 
N-channel MOS FET 

07 Parasitic diode formed by 
P-well 

Fig. 2-4 CMOS Inverter taking Parasitic Circuits into Consideration 

Although the diodes inserted in the equivalent circuit are all re

verse bias during operation without causing any interferences for normal 

circuit operation, caution should be observed since degradation and damage 

of the elements may be resulted by making those diodes forward biased when 

the power supply is connected with reverse polarity or the interface is 

driven roughly. 
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2.2 Basic characteristics of CMOS 

(1) 

CMOS is a classification based on the circuit configuration and the 

characteristics of each MOS FET actually used are equal to common enhance

ment type FETs. 

Therefore, in the case of CMOS also, the characteristics of P-channel 

and N-channel MOS FETs can be basically approximated by ~hockley's equation. 

IDS 

IDS 

K [2VDS(VeS 

K (Ves - VT)2 

o 

VT) - VDs 21, VDS < Ves VT (2.1) 

(2.2) 

..... (2.3) 

Where the constant K is 

K =~ 
2L 

Using the 

Eox . 
tox 

L 

W 

Eox 

tox 

)J 

VDS 

l Ves 
VT 

above 

)J 

Channel length 

Channel width 

Dielectric constant of gate oxide film 

Thickness of gate oxide film 

Mobility of electron or positive hole 

Potential difference between drain and source 

Potential difference between gate and source 

Threshold voltage 

approximation equations Vnn(Vo) 

(2.1) '" (2.3) , the basic characteristics are 
vGS 

explained below taking inverter as an example. 

''"~ Transfer characteristic of inverter I 
VOUT 

The input vol tage, the output vol tage and 
J the power supply voltages are assumed to be 

VIN, VOUT and +VO vol ts respectively. 

The threshold voltages are assumed to be Vss(Gv) 
VTP for P-channel FET and VTN for N-channel 

FET respectively. 
Fig. 2-5 Relationships 

'Various Bias 
of 
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Here, VTP is considered to have negative value and VTN to have positive 

value. As it is clear from Fig. 2-5, VDS and VCS which appeared in 

equations (2.1) ~ (2.3) are 

VDS = VOUT ,VCS VIN 

for N-channel FET. 

So, equations (2.1) ~ (2.3) can be rewritten as shown below. 

I DSN KN [ 2VOUT(VIN-VTN)-VOUT 21, 

IDSN KN (VIN - VTN)2 

IDSN 0 

On the other hand, since 

VDS = Vo - VOUT AND VCS = Vo - VIN 

VOUT < VIN 

VOUT ~ VIN 

(2.4 ) 

(2.5) 

(2.6) 

for P-channel, equations (2.1) ~ (2.3) can be rewritten as follows. 

I DSP = Kp[2(VO-VOUT) (Vo-VIN-IVTPI)-(Vo-VoUT)21: 

VOUT > VIN + IVTPI (2.7) 

IDSP Kp(Vo-VIN-IVTPi)2,VOUT ~ VIN + IVTPi (2.8) 

IDSP 0 ,VIN + IVTPI ~ Vo (2.9) 

When the input voltage of inverter varies from 0 volts to Vo volts, 

the operating range of each MOS FET can be classified into the following 

five regions. 

CD °v ;? V1N ;? VTN 

@ VTN < VIN < VOUT -IVTPi 

Q) VOUT - IVTPI ;? VIN ;? VOUT + VTN 

® VOUT + VTN < VIN < Vo - IVTPI 

~ Vo - IVTPI ;:; VIN ;? Vo 

The currents in the above five regions for each FET forming the 

inverter can be represented by equations (2.4) ~ (2.9) respectively. 
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When the input/output transfer characteristic is to be obtained, since 

the current carried by P-channel, IOSp is equal to the current carried 

by N-channel, IOSN, the transfer characteristic in each region is 

obtained by making IOSN = IOSp. 

Especially. by making IOSN = IOSp in the equations (2.5) and (2.8) of 

current in the region of 2, the following equation is obtained. 

J!l-N 
1+( --) 

Kp 

Fig. 2-6 shows the comparison between the theoretical values obtained 

by those equations and the measuring values .. 

VD = lDV 
lD 

;:-
~ 

,... 8 
8V 

~ ~ -- : MEASURING 
0 

" VALUE 

'" 
6 ----- : THEORETI CAL OJ 

~ .. VALUE BY .... 
"' SHOCKLEY'S 0 4 

" E,<UATION ,... 
~ 

'" 2 .... 
~ 

0 , 
, ",,,~, 

Do 2 4 6 8 

INPUT VOLTAGE VIN Cv) 

Fig. 2-6 Input/Output Transfer Characteristics 

(2) Step response of inverter 

When step input which varies from 0 volts to +VO volts is applied to the 

inverter input, P-channel FET is turned off and N-channel FET is turned 

on. As a result, electrical charge stored in the load capacitor COUT is 
discharged through N-channel FET and the output voltage VOUT varies from 

+VO volts to 0 volts as the discharge proceeds. 
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a) When VOUT ~ Vo - VTN 

The equation for current is given by (2.5) and since COUT is dis

charged by this current, 

d VOUT 
- IDSN = COUT --d-t--' VOUT Vo at 5 o 

When this is integrated, 

Namely, 

t = 

If to is defined at VOUT = Vo - VTN. 

COUT • VTN 
to KN(VO -VTN)2 

b) When VOUT ~ Vo - VTN 

I! integrated similarly as a) using equ~tion (2.4), 

Then, 

t = COUT VTN COUT 9- [2(VO-VTN)-VOUT j (2 11) 
KN(VO-VTN) + 2KN(VO-VTN) n VOUT .•.... 

As the fall time tf is the time required for the output voltage to vary 

from 90% to 10%, if tl is assumed to be the time for the output 

voltage to reach 90% of Vo and t2 is assumed to be the time 

to reach 10% of Vo, tl and t2 are given from equations (2.10) and 

(2.11) as follows. 

t2 
COUT VTN + COUT 9- [2(VO-VTN)-O.lVO j 

KN(VO-VTN) 2 2KN(VO-VTN) n O.lVo 
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Therefore, 

tf = t2-tl = {VTN-O.lVO + 1/2 £n [200 VTN)_lJ} x YN (2 12) VO-VTN Vo .. . . 

where 

The rise time tr can be obtained similarly and the result will be 

the same as equation (2.12) except that N is replaced by P. 

2.3 Features of CMOS 

Table 2-1 compares the characteristics of logic families including 

CMOS. From this table it is clear that although the speed is slower 

than others, the power dissipation in quiescent state and the noise 

immunity are far superior to others. 

And since CMOS has wider operating supply voltage range, the supply 

voltage can be flexibly set according to the applications and where to 

be used. 

Table 2-1 Comparison of Various Logic Families 

Parameter Standard Low power Low power CMOS CMO S 
(typical values) TTL TTL Schottky TTL (5V) (lOV) 

Propagation Delay Time(ns) 10 33 5 '" 10 70 35 

F/F Toggle Frequency (}1Hz) 35 3 40 '" 80 3 6 

Quiescent Power Dissipa- 10 1 8.5 5xlO-6 2xlO-5 
tion (mW) 

Noise Immunity (V) 1 1 0.8 2 4 

Fanout 10 10 20 50 50 

(1) Propagation delay time and F/F toggle frequency 

As shown by equation (2.12) in 2.2, the propagation delay time of 

CMOS is proportional to COUT (load capacitance) and inversely proportional 

to the constant KN which is determined by design and process. 
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Therefore, in order to make the propagation delay time shorter, it 

is necessary to make COUT smaller and W/L in design considerations. 

However, since the internal diffusion cpapcitance in CMOS is included 

in COUT, the internal capacitance increases proportionally to W/L and 

actually the propagation delay time tends to have a limitation. 

In the standard C2MOS ICs the propagation delay time is determined 

by balancing other electrical parameters since there are other limita

tions such as the output current and the breakdown voltage causing to 

have larger value than other logic elements as shown in Table 2-1. 

However, the products for specific applications and CMOS ICs 

having the capabilities of high speed operations for the high speed 

frequency divider are currently being developed, and the speed of 

around 10ns delay per internal stage of CMOS at 5 volts has been 

obtained providing the expectation that the product range of such CMOS 

will be expanded for the systems requiring the high frequency operations 

in the feature. 

(2) Quiescent (Static) power dissipation and operating power dissipation 

In the standard CMOS, when the input holds "L" (VSS) level or "H" 

(VDD) level, N-channel FET or P-channel FET is kept turned off. So, 

the current from VDD to VSS is limited to the reverse direction satura

tion current of PN junction and the surface leakage current caused 

mainly by contamination on the chip surface; consequently, the value 

is only lnA ~ 2nA at the normal temperature for gate lCs. 

In the case of other logic circuits except CMOS, when the outout 

driving transistor is turned on, direct current flows down from 

VCC to GND through the load causing the power dissipation in the 

quiescent state to be approximately equal to the operating power 

dissipation. 
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The operating power dissipation of CMOS can be considered to be 'only 

the switching power loss which is generated to charge/discharge the load 

capaci tance while invert.ing the logical levels, so that the operating 

power dissipation is proportional to the switching frequency. 

10Gr--------r--------r--------r--------~------_, 

10 

~ a 
~ 

'" 
1 

E-< 

;3 
), 
" 

01 

001L-~~--~--------~------~--------~------~ 

10 3 

INPUT FRE~UENCY (Hz) 

Fig. 2-7 Operating frequency VS Power Dissipation of CMOS/TTL 

Fig. 2-7 shows the relationship between the operating frequency and 

the power dissipation of TTL and CMOS, As shown in the figure, the 

advantages of CMOS will be fully utilized at the operating frequency 

lower than 106Hz. 

(3) Noise immunity 

For CMOS circuits as shown in Fig.2-6, since the device threshold 

voltage is ideally set to the mid-po!~t of supply voltage, the maximum 

noise immunity can be obtained among the various logiC devices. It can be 

seen from the same figure that the standard value of noise immunity for 

CMOS is 2 volts (at VDD = 5V) or 4 volts (at VDD = lOV) , which are 

considerably larger than the value of 1 volt for TTL. 
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The device threshold voltage of CMOS, however, is determined by 

On-resistance ratio of P-channel and N-channel MOS FETs and directly 

affected by the variations of those values. Therefore, the noise immunity 

guaranteed in the catalog of "B Series" products is 1 volt (at VDD = 5V) 

or 2 volts (at VDD = 10V), and attention should be paid to this point. 

(4) Fanout 

Since the protection diodes are reversely biased as long as rating 

voltages (VSS ~ VDD) are applied, CMOS input has extremely high DC 

impedance (RIN ~ 1011Q) . 

Furthermore, since the gate of MOS FET equivalently functions as 

one of electrodes of parallel plate capacitor, AC characteristic 

indicates the capacitive value of approximately 5pF. 

This situation can be illustrated as shown in Fig. 2-8. These 

resistive component and capacitive component are insertes in parallel 

to VDD side and VSS side. 

r---------------

CIN , 3 - 5 pF 

INPUT 

"" tc,~ 
RIN tCIN 

I r Vss L ______________ _ 

Fig. 2-8 Equivalent Circuit of CMOS Input 

Therefore, in order to drive CMOS input, only very little current 

is required electrically to supply or to drain. This fact means that 

the output impedance of normal CMOS is around 200 - lK Q which makes it 

possible to drive the almost unlimited number of CMOS in DC operation. 

However, as the number of fanout increases (n, for example), all 

of input capacitance ~IN are connected in parallel, increasing the load 

capacitance of output. So, the load capacitance viewed from the driving 

side js" 
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n . CIN + Cs (2.13) 

Cs Stray capacitance generated by wiring, etc. 

and this CL causes the propagation delay time to increase. 

Considering these situations, the practical number of fanout for 

C2MOS has been determined to be 50. The fact that 50 fanouts can be 

actually provided eliminates almost all restrictions in the wiring 

arrangements of wired logic circuits. 

3. Basic Circuit of CMOS 

3.1 Positive logic and negative logic 

The difference between positive logic and negative logic is only 

conceptual difference and it can not be said that the positive logic should 

be sued for CMOS. 

The.netative logic is easier to consider about P-channel MOS device 

due to the fact that negative supply voltages are used and that FET is 

turned on when negative potential is applied. However in CMOS both P 

channel and N-channel are the driving MaS and also the load MOS, so the 

conditions are same for the positive logic and the negative logic. 

It has been decided that C2MOS family is described in the positive 

logic in the catalog because of the facts that the positive logic is 

easier to handle for the design engineers who are familiar with the design 

works of wired logic circuits especially with TTL and that recently N

channel LSI become more and more popular and the positive logic is more 

convenient for the interfaces. 

In order to avoid any confusion on the positive logic and the negative 

logic of the truth table, the potentially high logic level is described 

to be "H" level and the low logic level to be "L" level. Therefore, "H" 

in the truth table corresponds to "1" of the positive logic and "L" 

corresponds to "0" of the same posotive logic. 
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Table 3-1 Basic Logical Circuits 

Circuit Function Logical Symbol Logical Equation or Truth Table 

Inverter 

NAND Gate 

NOR Gate 

AND Gate 

OR Gate 

Clocked 
Inverter 

Transmission 

Gate 

EXCLUSIVE-OR 
Gate 

EXCLUSIVE-NOR 
Gate 

D - Type 

Flip - Flop 

J/K Type 

Flip - Flop 

A--t»-X A --<C>- X 

A--t:4-X 
¢ 

H 

H 

L 

A*X A*X 
H 

H 

¢ ¢ L 

s 
H 

L 

L 

L 

L 

R R 

s 

S H JOS ~ ~ CL CL 

K K 1i; 1i; 
R 

L 

L 

L 

L 

L 

L 
R 

A x 
H L 

* ; DON iT CARE 

L H HZ; HIGH IMPEDANCA 

HZ 

A x 
:* ; DON I T CARE 

H H 

L L 
HZ; HIGH IMPEIANCE 

* HZ 

X-(A+B) ("A+1l) 

X-(A·B)+(A·ll) 

R D CL ~ 

L * * H 
H * * L 
L H S H 
L L S L 

L * 
* : DONI T CARE 
L:;. , NO CHANGE 

R J K 

L * * 
H * '* 
L L L 

L L' H 

L H L 

L H H 

L * * 
* ION I T CARE 
c. NO CHANGE 
V' TOGGLE 

CL 

* H 

* L 

S ~n 
S L 

S H 

S "n+1" 
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3.2 Basic logic circuits 

The basic logic blocks used in C2MOS are shown in Table 3-1. The logic 

diagrams illustrated in the technical bulletin of each product and the logic 

diagrams in this manual are configured by the basic blocks shown in 

Table 3-1. With partial exceptions, these logic diagrams are based on 

MIL-STD806(C). (Special symbols are used for the clocked inverter, the 

transmission gate, etc.) 

3.3 Configuration of basic circuit 

(1) NAND/NOR 

CMOS NAND gate, as illus

trated in Fig. 3-1 i), is formed 

by connecting P-channel FETs 

in parallel between VDD and the 

output and by connecting N

channel FETs in series between 

VSS and the output. 

When both inputs A and 

Bare "R", both of N-channel 

FETs in series are turned on, 

causing the impedance between X 

and VSS to be low. At this time, 

both of P-channel FETs are turned 

off cutting off X from VDD . 

A o--_.---H-i 

Bo---+_ ....... ...I 

B 0-<1----1> ..... 

I) NAND GATE II) NOR GATE 

Fig. 3-1 NAND/NOR Gate 

Therefore, the output becomes nearly equal to VSS generating "L" level. 

In the case of other input modes, at last one of P-channels FETs is 

turned on and one N-channel FETs are turned off causing the output to be 

"B" level. 

NOR gate of ii) in Fig. 3-1 is fabricated in the reversed way of NAND 

ga te i) to generate "H" output only when both of inputs A and Bare "L". 
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The gates with 3 inputs or more can be realized with the same configura

tion simply by increasing the number of stages of P-channel or N-channel 

FETs in series or in parallel. In the case of C2MOS up to around four 

inputs the device can be configured with one stage, but the gates with 

more inputs are realized by combining the basic circuits. 

(2) AND/OR 

Since the output is always inverted by one stage of CMOS gate, AND 

gate and OR gate are realized by adding an inverter to the output of NAND/ 

OR of (1). 

Therefore, it is important for CMOS MSI/LSI to effectively combine 

NAND/NOR rather than to fabricate the gates with AND/OR, in order to reduce 

the number of elements. 

(3) Transmission gate 

Fig. 3-2 illustrates the basic circuit of transmission gate. 

This circuit provides the function of reed switch which transmits the data 

when both of P-channel and N-channel are "ON" (c:"H") and separates the 

output from the input when those are "OFF" (C:"L"). 

Since both of P-channel and N

channel are used, the capability of 

cancelling the back gate bias effect is 

one of advantages and the capability of 

keeping the low impedance over the wide 

signal range of VSS ~ VDD is another ad

vantage. 

The applications would be as follows. 

i) Switching functions of sequencial 

IN 

r---f--o<:t--r-o c 

+-----+-<> OUT 

Fig. 3-2 Transmission Gate 

circuits, such as shift registers, counters, etc. 

ii) Analog swi tches iii) 3-stage gates* 
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*3-state gates: 3-state is named for the capability of providing three 

states of output which are normal "H", normal "L" and high impedance 

condition not being connected to VDD or VSS, namely not "H" nor "L". 

This characteristic can be applied for the intervace with bus line of 

process control systems and multiplexers. 

(4) Clocked gate 

When a delay circuic or a switching circuit is 

required, the transmission gate is usually used. 

However, this circuit has a 'disadvantage that the 

pattern becomes more complicated with increased area 

when the circuit is to be integrated in LSI. The 

one which overcomes this disadvantage keeping the 

characteristics of conventional transmission gate 

is the clocked gate (clocked inverter) shown in 

Fig. 3-3. 

~0-1 

"1 OUT 

90-1 

Fig. 3-3 Clocked 

Q2 and Q3 are normal configuration of inverter, however by serially 

inserting Ql and Q4 in the circuit, the function of normal inverter can 

be obtained when Ql and Q4 are "ON" (!6="H") and the output has high im

pedance when Ql and Q4 are "OFF" (!6="L"). 

Although this circuit does not have 

the functions of analog switch, all the 

other functions of transmission gate 

are provided. 

If the concept of this clocked 

inverter is expanded, clocked NAND and 

clocked NOR can be realized. 

(5) Exclusive OR/Exclusive NOR 

Exclusive OR is also called 

coincidence circuit which gives the 

1) EXCLUSIVE OR 

11) EXCLUSIVE NOR 

Fig. 3-4 Exclusive OR/NOR 

output of "L" when all the inputs are at "H" or "L" level and gives the 

output of "H" when at least one of inputs differs "from others. 

Gate 
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Exclusive NOR is the one with the inverted output of the above ex

clusive OR and gives the output of "Hn when all the inputs coincide at 

"H" or "L" level. 

Fig. 3-4 illustrates the configurations of these circuits. 

(6) D-type flip-flop/ J-K type flip-flop 

These will be explained in the chapter of Flip-Flops. 

4. Maximum Ratings and Recommended Operating Conditions 

4.1 Maximum ratings 

The maximum ratings are specified for each C2MOS product. Nor only 

for C2MOS, the maximum ratings are the values which should not be exceeded 

in order to guarantee the life and the reliability of integrated circuits, 

and usually considered to be the absolute maximum ratings. 

The absolute maximum ratings are the values which may not be exceeded 

even for a short instance and none of any rating values may not be exceeded 

When the circuits are used exceeding the maximum ratings, their character

istics may not be recovered and in extreme cases permanent damage may be 

resul ted. 

Therefore, when a circuit is designed, extreme attention should be 

paid to variations of supply voltages, characteristics of connected com

ponents, surges of input/output signal lines, environment temperature, etc. 

Table 4-1 lists the common maximum ratings of B series C2MOS. 

When the maximum ratings of each product 'differ from the common ratings, 

the former takes precedence. 
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Table 4-1 Common Maximum Ratings of B Series C2MOS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS - 0.5 '" VSS + 20 V 

Input Voltage VIN VSS - 0.5 '" VDD + 0.5 V 

Output Voltage VOUT VSS - 0.5 '" VDD + 0.5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300 mW 

Storage Temp. Range Tstg. -65 '" 150 °C 

Lead Temp. /Time Tsol. 260oC'10 sec 

(1) DC Supply voltage 

This is DC supply volt age applied between VDD terminal and VSS ter

minal. Usually biased to satisfy VDD > VSS and the reverse bias due to the 

undershoot of DC power supply, etc. should be limited to -0.5 volts. 

If higher voltage than this vlaue is given in the condition of VSS > VDD, 

the parasitic diode D7 shown in Fig. 2-4 is forward biased causing ex

cessive current to flow from VSS to VDD and in extreme cases, the element 

may be damaged. 

The upper limit of 20 volts is established based on the breakdown 

voltages of parasitic diodes and transistors of various circuits, and the 

value should never be exceeded. If voltage applied exceeding the rating, 

CMOS device may reach to the secondary breakdown region of latch-up, etc. 

from the primary breakdown region. Since VSS is set to GND (0 volts) in 

most cases, the voltage of VDD terminal should be considered to be in the 

range of -0.5 '" 20 vol ts. 

(2) Input voltage and output voltage 

The electrostatic protection diodes are inserted in the input as shown 

in Fig. 2-3 and Fig. 2-4. These diodes are not installed to absorb the 

current fed from outside but installed to protect the input oxide film from 
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the destruction caused by electrostatic charge. Therefore, the input 

voltage is limited to the range that input protection diodes are not 

forward biased. The lower limit is VSS -0.5 volts and the upper limit is 

Voo +0.5 volts. 

The output terminal is used usually to drive CMOS and other electro

nic components and although any voltage is not applied from outside, situa

tions where the voltage transiently varies due to the external surge 

or driving of a capacitive load or an inductive load may possibly exist. 

If the output voltage exceeds the range of VSS - vOO -in this case, 04 and 

06 of Fig. 2-4 are forward biased causing excessive current to flow from 

the output to VDD or from VSS to the oupput. 

As this current possibly causes primary damage of opening the out

put line and secondary damage of latch-up, the output voltage is simi

larly as the input specified as a rating to be in the range of VSS - 0.5 

volts - VDD + 0.5 volts to prevent the parasitic diode to be forward 

biased. 

(3) DC Input current 

This item may seem to be contradictory with the rating of input 

voltage (2), but this indicates the critical value at which the input 

protection diodes and other elements will not be destroyed or degraded 

when voltages exceeding the ratings are applied due to surges caused by 

interfaces. Therefore it is not recommended to design circuits which 

flow DC current through the input protection diodes. Even when it can 

not be avoided to apply voltage causing current to flow to the input, 

the current should be limited to 1 rnA or less. 

(4) Power dissipation 

As far as CMOS is used in a normal manner, the power dissipation 

is extremely small not causing any problems concerning the allowable 

loss. However, When LED is driven or big current is driven by the buffer, 

power is consumed in CMOS. For C2MOS, the power dissipation is spec

ified to be 300 mW* per package. (* ; Except Mini Flat Package.) 
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Since the power dissipation in the internal circuit can be neglected for 

C2MOS in most cases comparing with that of the output stage, the power 

dissipation can be calculated only considering the output stage. 

(5) Storage temperature range 

This indicates the ambient temperature at which degradation of 

characteristics or reliability is not resulted even if the products are 

exposed in the environment for long time without applying the supply' 

voltage. In the case of C2MOS, the storage temperature range of 

-65°C - 150°C is specified as the rating. 

(6) Lead temperature and time 

These are conditions which should be limited when soldered after 

mounting C2MOS on the printed circuit board. Regardless whether a solder 

pot is used or a soldering iron is used, the lead temperdture should be 

limited up to 260°C and soldering 

should be completed within 10 sec. 

When a solder pot is used, the area 

which is allowed to dip into solder 

is up to the stopper of IC lead 

frame. 

4.2 Recommended operating conditions 

These are the ranges where the 

STOPPER 

Fig.4-1 External appearance 

operations of C2MOS IC are guaranteed and when the ranges are exceeded 

the operations are not guaranteed even if such ranges are inside of 

the maximum ratings. Therefore, it is important to use the products 

inside of these ranges. 
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Table 4-2 Common Recommended Operating Conditions of C2MOS(VSS=OV) 

CHARACTERI STI C SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

Operating Temp. Range Topr -40 - 85 °C 

Table 4-2 lists the common recommended operating conditions of B 

series C2MOS. When the recommended operating conditions of each product 

differ from the common recommended operating conditions, the former 

takes precedence. 

(1) DC supply voltage 

Wide range of operating DC supply voltage, 3 volts ~ 18 volts 

from VSS is guaranteed for B series C2MOS. The lO,wer limit of 3 volts is 

determined by VT of P-channel and N-channel FETs and when the voltage 

becomes lower than this value, VGS gets so small that the normal 

operations of CMOS can not be expected. The upper limit of 18 volts is 

determined by the breakdown voltage. 

(2) Operating temperature range 

This is the temperature range where the normal operations and 

characteristics of IC are guaranteed. The operations of B series C2MOS 

are guaranteed in the wide range of -40°C - 80°C. 
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Table 5-1 Static Electrical Characteristics of TC4001BP (VSS=OV) 

SYM- TEST - -40°C 25°C 85°C HARACTERISTIC CONDITIONS VDD UNIT BOL 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
igh-Level VOH I IOUTj<111A 

10 9.95 - 9.95 10.00 - 9.95 -
utput Voltage VIN=VSS 

15 14.95 - 14.95 15.00 - 14.95 - V 
5 - 0.05 - 0.00 0.05 - 0.05 

ow-Level VOL IIOUTI<111A 
10 0.05 0.00 0.05 - 0.05 Voltage - -utput VIN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.2 - -0.16 -0.5 - -0.12 -
utput IOH VOH=9.5V 10 -0.5 - -0.4 -1.2 - -0.3 -
igh Current VOH =13.5V 15 -1.4 -1.2 -6.0 - -1.0 --

VIN=VSS rnA 

VOL=0.4V 5 0.52 - 0.44 1.5 - 0.36 -
utput IOL VOL=0.5V 10 1.3 - 1.1 3.5 - 0.9 -
ow Current VOL=1 .5V 15 3.6 3.0 15 - 2.4 --

VIN=VSS,VDD 

VOUT=0.5V 5 3.5 - 3.5 2.75 - 3.5 -
nput VIR VOUT=1.0V 10 7.0 - 7.0 5.5 - 7.0 -
igh Voltage VOUT=1.5V 15 11.0 - 11.0 8.25 - 11.0 -

IIOUT I<111A V 

VOUT=0.5V,4.5V 5 - 1.5 - 22.5 1.5 - 1.5 

nput VIL VOUT =1.0V,9.0V 10 - 3.0 - 4'.5 3.0 - 3.0 
ow Voltage VOUT=1.5V,13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI<111A 

put !"H"Level IIH VIH=18V 18 - 0.3 - 10-5 0.3 - 1.0 llA 

[ rent 1 "L"Level IIL VIL=OV 18 - -0.3 - -10-5 -0.3 - -1.0 llA 

.liescent 5 - 1.0 - 0.001 1.0 - 7.5 

~vice Current IDD VIN=VSS,VDD 10 - 2.0 - 0.001 2.0 - 15 llA 

15 - 4.0 - 0.002 4.0 - 30 
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5. Static Electrical Characteristics and Dynamic Electrical Characteristics 

5.1 Static Electrical characteristics 

Table 5-1 lists the static electrical characteristics of TC4001BP. 

Excluding the products with special specifications, the guaranty of 

static electrical characteristics and the specifications are standardized, 

so that each characteristic of TC4001BP (QUAD 2-INPUT NOR GATE) will be 

explained here. 

(1) High-level output voltage/low-level output voltage (VOH/VOl) 

Fig. 5-1 illustrates the test circuits of VOH/VOL' Each input terminac 

is connected to VSS or VDD to get the specified logic level at the output. 

When the output level can not be determined in the cases of counters, etc. 

the output logic is determined by applying pulses in advance. Since the 

load conditions are IOH=-l~A and IOL=l~A, and the measurement is taken in tl 

region where IDS of FET is extremely small, usually VOl!" VSS, and VOL ~ VSS· 

Ffi-::' 
vss 

1) VOH TEST 

rfi~:' 
Vss 

II) VOL TEST 

~ --::1 OL-lfJ-A 111 VOL 

Vss 

III) VOL TEST 

Fig. 5-1 ,Test Circuits of VOH/VOL 

In the cases of interfacing CMOSs each other, the input/output conditions 

will be approximately equal to the above values. This fact indicated that 

the switching operation gives the ideal swing from VSS for "L" level of 

logic signal to VDD for "H" level in CMOS circuits. 

(2) Output high current / Output low current (IOH, lOLl 

Fig. 5-2 illustrates the test circuits of IOH/IOL' The input condi

tions are set in the same manner as for measuring VOH/VOL ' In this case, 

connecting a constant supply voltage to the output to be measured, the CUI 

rent flowing out (IOH) through P-channel FET is measured for high level 
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Vss Vss 

Fig. 5-2 Test Circuits of IOH/IOL 
I 

output and the current flowing in through N-channel FET is measured for low 

level output. These currents are guaranteed at one point in the non

saturation region (also called triode region) of each FET, and the minimum 

values are guaranteed in the specification table for both IOH and IOL' 

These can be a guidance to achieve current driving by CMOS output. 

(3) Input high voltage / Input low voltage (VIH/VIL) 

Fig. 5-3 illustrates the test circuits of VIH/VIL' VIH and VIL are 

the voltages which can be recognized as "H" level and "L" level at the 

input of IC being measured, and the minimum value is guaranteed for VIH 

Vss Vss 

Fig. 5-3 Test Circuits of VIH/VIL 

and the maximum value is guaranteed for VIL' Whether or not IC being 

measured has correctly recognizes the input level is confirmed by the fact 

that the output level is at the specified level (higher than ~OH or lower than 

VOL listed in the measurement conditions). 
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(4) Hihg-level input current/low-level input current (IIH/IIL) 
The input current in 

the range of the ratings of 

CMOS is considered to be the 

sum of the reverse current 

of input protection diode 

and the sutface leakage cur

rent. Since both of these Vss 

'~ g-
VIV-OV Vss 

leakage currents are extreme- L-__________________________________________ ~ 

ly small at the normal tem
Fig. 5-4 Test Circuit of IIH/IIL 

perature {10-5 ~ 10-4 (uA)}, the operating maximun voltdge is applied for 

the tests. However, the specified value of ±0.3uA (maximum) is guaranteed 

considering stability of automatic testing. Other inputs except one being 

measured are usually connected to VSS for testing VIH and to VDD for testing 

Vn· 

(5) Quiescent device current (IDD) 

When CMOS input holds VDD level or VSS level, as described in the 

paragraph of Features of CMOS, P-channel FET orN-channel FEI is always 

turned off. So, the quiescent device current is total of the reverse 

leakage currents at PN junctions in the chip. This value is also extremely 

small at room temperature reaching only nA (10- 9 A) (standard value at 

Ta=25°C, VDD=5V) for gate IC. Since this quiescent device current is 

guaranteed over all possible combinations of logic conditions of input pins, 

the combinations will be of very large number and usually such quiescent 

I) II) III) 

Fig. 5-5 Test Circuit of IDD 
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device current is guaranteed at the point where the distribution is 

higher than the actual situations taking a certain degree of margins 

for test precision and test method. 

Fig. 5-5 illustrates examples of test circuits of Inn. Since Inn with 

both of two inputs holding "H" can be estimated by measuring at the condi

tions ii) and iii), the test is omitted in many cases. 

(6) 3-State output leakage current (IOH/10L) 

This characteristic is not required for TC4001BP but it is required 

for the products having 3-state output and the products with open drain 

to specify the leakage current when the output is placed in the high 

impedance state. 

InH is the leakage current when the signal of "H" level is applied to 

the OFF output and IDL is the leakage current when the signal of "L" level 

is applied. 

,?VDD 

r-.L·-, 
vDD --? IN DlJT t-f>1' IDH 
or ---« IN OUT A 

Vss -1 IN • 
. I VOH 1 '--r---l I 

Vss 

rVDD ,- -, 
VDD -1IN DlJT tn' -IDL 
or --9IN OUT A 

Vss ~IN • 

L]-_.JVr 
Vss 

Fig. 5-6 Test Circuit of IDH/IDL 

Fig. 5-6 illustrates the test circuits of 3-state output leakage. 

Naturally, the inputs are connected to generate the high impedance state 

at the output to be measured. 

5.2 Dynamic electircal characteristics 

The dynamic electrical characteristics are to guarantee the transient 

characteristics of C2MOS and specified with the load capacitance of SOpF 

at the ambient temperature of 2SoC. 
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As the test circuits and the test waveforms are described in the 

technical material for each product, only the basic characteristics 

are explained here comitting the detail explanations. 

(1) Conditions of applying input pulse 

Unless otherwise specified, pulse swinging completely from VSS to 

VDD shall be applied as the input waveform. The rise time and the fall 

time are the time required for the waveform to vary from 10% to 90%, and 

both of tr and tf are adjusted to 20ns. (Fig. 5-7) 

(2) Output transition time (tTLH/tTHL) 

The output transition time are the time required for the waveform 

swining from VOH to VOL to vary from 10% to 907.. (Fig. 5-8) 

20ne 20ne 

INPUT JetVDD 

WAVEFORM ~" ,.., 
1~ 1~ Vss 

~tTLH tTl!!, VOH 

OUTPUT 0 
WAVEFORM 

1Cllfi 10* VOL 

Fig. 5-7 Input Conditions 

INPUT WAVEFO~ 
----11;;;-- Vss 

OUTPUT WAVEFORM I F 

These are the propagation delays from the time when signal is given 

to the input of IC being measured until the output responds. The time 

delay from varying the input level to the ~utput to respond varyipg from 

ilL" to "H" is called tpLH and on the contrary the time delay required 

for the output to vary from "H" to "L" is called tpHL In practice, 

however, since the circuit threshold voltage of CMOS is 1/2.VDD (theo-

-retical value), the time delay is specified to be the time period between 
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50% point of the input waveform to 50% point of the output waveform • 

(Fig. 5-9) 

It may be easy to understand concerning the gate Ies since the 

measurement conditions are less complicated, but MSI has higher number 

of input/output terminals and the delay time is specified designating 

the input pins and the output pins. 

(4) Minimum pulse width (tw) 

The counters and the registers have the reset and the preset inputs 

to determine the initial state in many cases. 

The minimum pulse width is the critical value of pulse width with which 

these terminals recognize it as the normal signal, and since the maximum 

value of distribution is specified, it is required to apply pulse with 

the width wider than the value. The pulse width is specified by the time 

period between 50% point of the leading edge and 50% point of the 

trailing edge. 

(5) Maximum clock frequency (fel) 

This is the maximum clock frequency at which the flip-flops and the 

counters perform normal operations, and the minimum value of distribut~on 

is specified. It is required to design applications with the condition of 

the minimum value or lower of the value specified. 

Unless otherwise specified, the duty cycle of clock input is 50%. 

(6) Maximum clock input rise time/fall time (trcl/tfcl) 

When the clock input waveform of a sequencial circuit, such as flip

flop or counter becomes dull, the possibility of racing or mis-counting 

(abnormal counting operations) arises. The critical values of t rcL and 

tfcL are specified in the catalog and the clock inputs having rise time 

and fall time shorter than the minimum value are required. 
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(7) Minimum data set-up time (tsu ) 

The outputs of flip-flops and shift registers are determined by 

the conditions of data inputs at the time of clock input transition. 

Therefore, if the transitions of clock and data input occur at the same 

time, the output may not be definite, so that the data inputs require 

to be settled before the transition of clock input, and this required 

settling time is called minimum data set-up time. 

The maximum value of distribution is specified in the catalog and 

it is required to keep the set-up time longer than this value for ap

plications. 

6. Cautions on Handling 

By reason of its configuration, C2MOS IC behaves itself in the manner 

different from Bipolar Logic centering around the conventional TTL. 

Although C2MOS IC has many advantages over TTL, unsuitable method of use 

may result in the failure of full use of these advantages. In this chapter 

explanation is made on the cautions in handling C2MOS IC and the cautions 

in designing circuits by using C2MOS IC. 

5.1 Configuration of C2MOS necessary to know before handling and designing 

C2MOS IC input is connected to the gate electrode of MOS configuration 

having extremely thin oxide. As shown in Fig. 6-1, MOS configuration is de

fined in general as the sandwich 

D 

Fig. 6-1 MOS Configuration 

(Example of P-Channel MOS) 

configuration consisting of metal, 

oxide and semiconductor. 

The thickness (tox) of oxide 

insulator located directly under 

the gate electrode is usually as 

thin as O.1-0.21J; therefore" even 

when the voltage of 100V-200V is 

applied between gate and N-sub-

strate the electric field strength of oxide insulator just under the gate 

reaches as large as 107V/cm, causing dielectric breakdown by discharge. 
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For protecting the gate from the above-mentioned dielectric breakdown. 

INPUT 
TERMINAL R 

DZ 

TO INPUT 
GATE 

-: V ss 

Fig. 6-2 Input Protection Circuit 

TOSHIBA C2MOS IC is provided at each 

input terminal with the protective cir-

cuit consisting of diode and resistor 

as shown in Fig. 6-2. According to the 

same figure, the voltage applied to the 

input terminal is clamped by Dl and D2 

at VDD and VSS, whereby the input gate 

is protected. However, the input pro

tective circuit has its limit. 

As an example, the static electricity remaining in the fibers by the 

friction of fibers and needle of injustrical sewing machine for synthetic 

fibers or that generated by men and women walking on a carpet may reach 

several kV-- - some dozen kV, though the voltage differs depending on relative 

humidity and surface condition. 

The above-mentioned static electricity is stored in the storing case of 

fibers or in human body, which is equivalent to the fact that the above

mentioned voltage is charged to the electrostatic capacity or human body 

IN PU-;.;T'---1H--'lMr-!' OUTPUT 

vss 

capacity (200 300PF). When this 

electric charge discharges to C2MOS 

input, it is transformed into the energy 

sufficient to break down C2MOS input. 

In addition to the input protective 

diode, parasitic diodes are formed be

tween each terminal in C2MOS IC, and all 

these diodes are of inverse bias at the 
Fig.6-3 Parasitic circuit of C2MOS ICvoltage within the max. rating. 

However, when the voltage exceeding the max. rating is applied between each 

terminal, excessively large current flows to these diodes. 

Fig. 6-3 shows the parasistic circuit formed between each terminal of 

C2MOS IC. In same figure, Dl and D2 are the input protective diodes, D3 is 

the diode formed by P-well diffusion, D4 is the diode by the drain formation 
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of P-channel MOS FET, and D5 is the diode by the drain formation of N-channel 

MOS FET. S is the parasistic thyristor formed between each diffusion area. 

For example, when the voltage exceeding the range of VSS - VDD is applied 

to C2MOS input or output and the excessively large current flows to the~e 

diodes, firstly the fusing of input and output wiring or power supply wire 

will occur and secondly, short-circuit phenomenon between VDD - VSS (this is 

generally called the Latch-up, resulting in fusing of power supply wire as 

the destruction mode) will be induced by the "ON" working of parasistic 

thyristor. 

Therefore, it is necessary to use the voltage on input and output 

terminals within the rating without fail. 

7. Cautions on Handling C2MOS IC 

7.1 Transportation and storing 

The input and output of C2MOS IC which is not actually installed are 

in the state of high impedance. It is, therefore, necessary to protect 

the C2MOS IC from the external electric stress, such as the discharge 

from ambient charged body, the induction from space electric field, etc. 

Therefore, in transporting and storing C2MOS IC, it is necessary to 

use the conductive mat, metallec box, the box lined with aluminum foil, 

etc. so that each terminal of IC may become the same electric potential. 

TOSHIBA C2MOS IC is inserted in the conductive case or conductive 

mat at the time of shipment. Therefore, IC should not be removed from 

the case or mat with the exception of the case where the removal is re

quired. In particular, refrain from using plastic cases or vinyl bags on 

which static electricity is liable to be generated. 

Store the IC at the location where it is not exposed ro the direct 

sunlight. Pay careful attention to store at the location of the relative 

. humidity which should be neither extremely high not extremely low. 
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7.2 Acceptance inspection 

In case of conducting acceptance test on C2MOS IC, first of all it 

is necessary to ascertain that there is 

TEST 
SYSTEM 

? 

l 
Fig. 7-1 

lIt 
Grounding 

no transient phenomenon as overshoot or 

undershoot etc. between each terminal of 

test system by using synchroscope. Next, 

conduct test by using the calibration IC 

for ascertaining that there is no error in 

the test program. In the case of giving 

test pulses, it is necessary to give input 

signal after turning on the power supply. 

It is necessary to take out the IC on the grounded work table. In 

conducting the test, ground the test system and inspector. For prevent

ing the electric shock accident by the electricity leak from electric 

equipment, ground the inspector through approx. 1Mn resistor without fail. 

Be sure to turn off the power supply when Ie is inserted in Ie socket 

or Ie is drawn out of the socket. The accedent of test system may give 

fatal damage to Ie. It is, therefore, advisable to carry out the self

diagnosic program in advance before test. 

7.3 Assembling 

As mentioned in 2.2, in case of installing C2MOS Ie on the printed 

base board, it is necessary to make protection from the static electricity 

by grounding electric equipment, work tables (desks), and work men. It 

is advisable to ground a work table by putting metal plate or aluminum 

foil on the surface. Refrain as practicable as possible from wearing 

chemical fiber work cloth. Electricity leak from electric equipment 

shall be prevented by reason of safety. So, it is necessary to perio

dically check to see that there is no leak in the electric equipment. 

In case of shaping the lead frame for installing Ie, it is recommended 

that pincette and other jigs be used for preventing the stress from being . 

imposed on the root. 

It is ideal that the jigs are grounded. 
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7.4 Soldering and cleaning 

In case of carrying out soldering by using soldering iron and solder

ing tank, perform the soldering work within 10 seconds at the temperature 

260°C below. It is confirmed that TOSHIBA C2MOS IC has no problem on 

reliability even in case the temperature stress is given to the stopper 

or lead at 260°C for 10 seconds. 

Use the soldering iron with no leak on its tip. It is advisable 

to use A class soldering iron, the dielectric resistance of which is 

over 10 }ill. 

In using the soldering tank, it is necessary to ground the tank for 

preventing the unstable electric potential. After soldering IC to a 

printed base board, for removing flux and others, accelerating cleaning 

method is adopted in many cases by using detergent and ultrasonic wave. 

In this case, full attention should be given to the selection of 

solvent so that the cleaning may have no influence on the outer case and 

mark of C2MOS IC. In general, it is advisable to use FUREON series. 

In the ultrasonic cleaning, consideration should be given to the 

cleaning method so that the main body may form a shadow to the oscillator. 

This is for preventing IC and base board from the stress by resonance. 

At the same time, concideration should be given to the cleaning time which 

shall be within 30 seconds 

7.5 Adjustment and test 

In conducting adjustment and test of set on completion of printed 

base board, before turning on the power supply it is advisable to ascertain 

that there are no errors in polarity and others of power supply, etc. 

As to the printed base board, ascertain that there are no solder bridge, 

cracks, etc. Usually, the C2MOS system requires only a small supply 

current,. so that the abnormality of system can be checked, from the 

excessive supply current. In case of conducting test by using the com

mercially available constant-voltage power supply, it is recommended that 

the current limit be imposed on the power supply. 
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For the system consisting of several sheets of printed base boards, 

the printed base boards should be drawn out of and insert in the mother 

board for checking the system. In this case, the work shall be made after 

turning off the power supply. 

In observing each part of printed base board with an oscilloscope at 

the time of test, it is necessary to be careful so that the tip of probe 

may not contact other signal wires and supply wire. In case the location 

to be observed is decided in advance, it is one of the methods to stand 

the test pin for exclusive use. Do not lead out this test pin directly 

from the signal wire. It is advisable to protect C2MOS circuit from 

static electricity and erroneous connection by inserting over lOK~ re

sistance in series. 

In case of conducting test at high temperature and low temperature, 

it is necessary to ground the thermostatic oven. The set in the oven 

should be installed on the conductors. 
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8. Mini Flat Package (MFP) C2MOS 

8.1 Features and Applications 

When compared with existing DIP, Toshiba MFP C2MOS IC has the 

following features: 

o Small in size and a space factor at time of installation can be 

made small. 

o Installation to thin type equipment is possible 

o It is possible to assemble to both sides of a printed base board. 

In addition, when compared with use of IC chip, MFP C2MOS IC has 

the following fea tures: 

o Easy to handle and reliability is improved. 

o It becomes easy to automate the assembly process. 

o Easy to replace defective parts. 

o Ele ctrical characteristics guaranteed at the same level as DIP 

assure safe use. 

o Dimensions are in accordance with EIAJ General Provisions. 

TOSHIBA MFP C2MOS rc Family can be used for not only hybrid IC but 

also various equipment having limited printed base board area, set 

weight, thickness, etc. In addition, it will become possible to 

use MFP C2MOS IC Family on equipment in the fields to which the ap

plication was not feasible so far. 

o Hybrid res 

o Portable VTRs 

o Video cameras 

o Portable measuring instruments 

o Electric/electronic instruments for 
motor cars 

o Small-sized business machines 
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0 Hand-held computers 0 Cameras 

0 Remote & radio eon- 0 Telephones 
trol equipment 

0 Various equipment 0 Others 

8.2 5 tructure 

Shown in Fig. 8-1 is the internal structural diagram of MFP C2MOS 

IC. IC chip is attached to the central section which is called 

the bed, and is connected to the load frame from the electrode on 

the chip by Au wires. The enclosure is transfer molded by epoxy 

resin. 

The lead frame is tinned, allowing the easy soldering in install

ing a substrate. 

Fig. 8-1 Internal Structure (In case of 16-pin IC) 

BONDING WIRE 

Ie PELLET 

LEAD 
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8.3 Product Name 

MFP C2MOS IC product is named in accordance with general plastic 

type DIP product name, but the last character (alphabet) of pro

duct name is changed from "p" of plastic to "Ft! of Flat. 

Example: TC40llBP - TC4011BF 

However, "TC" is omitted for the marking on actual ICs for the 

limited space. Therefore, please order ICs under formal product 

names as exampled in the above. 

BRAND LOT NO. 

B401H 

40 II BF 

SIMPLIFIED PRODUCT NAME 

8.4 Comparison with Standard DIP (miniaturized effect) 

Miniaturized effect of the mini flat package (MFP) when compared 

with the standard dual in-line package (DIP) is shown in Fig. 8-2. 

When MFP C2MCS IC is used, it is possible to make a printed base 

board small in size and light in weight to 1/2 in occupied space, 

1/2.5 in height and 1/5.5 in weight. 
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Fig. 8-2 Comparison of DIP and MFP C2MOS IC 

Occupied space (typ.) of printed base board 

I 7.8 mm "' 

"'-[0 
~9.9 mID 

(WHEN A 1.25¢ LAND IS USED.) 

Rei gh t ( typ . ) 

L6 mm 

Weight (typ.) 

180 mg/Ie 1000 mg 
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8.5 Maximum Ratings and Electrical Characteristics 

(1) Maximum ratings 

The maximum ratings of MFP C2MOS IC are the same as those of 

ordinary DIP products exeept power dissipation (PD). 

(2) Electrical characteristics 

The electrical characteristics of MFP C2MOS IC are the same as 

those of ordinary DIP products. 

(3) Power dissipation (PD) 

The enclosure of MFP C2MOS IC is small, and the power 

dissipation during the natural radiation is as less as 180 roW 

(at 85°C). Shown in Fig. 8-3 is the power dissipation character

istic of MFP C2MOS IC. Since heat radiation from leads to a 

substrated becomes large when actually mounted, the power dis

sipation may be larger than that of a single unit. It is, 

however, necessary to examine the actual heat radiation of MFP 

C2MOS IC thoroughly with it actually mounted. 

However, power consumption of MFP C2MOS IC when not in operation 

is minimum for its structure and even when in operation, it is 

possible to suppress power consumption below several tens mW 

unless an extermely severe method of use is employed, for in

stance, to drive large current by its output. Therefore, except 

spe cial cases, it is considere d not ne cessary to take much care 

of power dissipation. 
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Fig. 8-3 Power Dissipation of MFP C2MOS IC (14/16 pins) 
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8.6 Mounting Method 

To mount MFP C2MOS IC, the conventional mini-mold transistor/super 

mini-mold transistor mounting methods can be applied. Various 

mounting methods are available for selective use according to 

purpose. 

(1) Reflow soldering method 

The reflow soldering method is the most general method for 

mouting chip components (resistor, capacitor, transistor, etc.) 

on a substrate and needless to say, can be applied to MFP 

C2MOS IC. 
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In the reflow soldering, a preliminary soldering and flux are 

applied to a printed base board in advance. Further, a printed 

base board may be applied with solder paste selectively in the 

screen printing. In the preliminary slodering, flux may be 

applied to the terminal side of IC instead of a printed base 

with a brush or sponge. 

ICs are temporarity fixed at fixed locations by flux or solder 

paste. If it is desirable to temporarily fix ICs more quickly, 

fix ICs by applying a small amount of bonding agent on their 

back sides. 

Then, when a substrate with component parts fixed temporarily 

is passed over a hot plate or through a tunnel kiln, or conveyor 

type heater, the solder preliminary applied is melted (reflow) 

and the soldering is made. Effective temperature at this time 

is 210 to 240°C. 

Fig. 8-4 shows the recommended temprature profile of the reflow 

soldering method. 
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Fig. 8-4 Reconunended Temperature Profile of Reflew 

Soldering Method 

/ \ 
'" 

210"8 

'" " .... 
"" '" 01 

'" 150°C 
'" '" .... 

/ 1\ 
60 sec I.WI~ IQI sec 

TIME (sec) 

WITHIN 30 sec 

In this case, a preheating must be carried out in order to 

avoid thermal strain of a substrate, etc. 

(2) Method by sodering iron 

A package is fixed by flux, bonding agent, etc. using a solder

ing iron with the thin finished tip and a thin solder of 0.5 

nun~ or below. The soldering work with a soldering iron shall 

be performed within 10 seconds at 260°C or below. 

This method is not suited to mass production but is used for ex

periment and repair. 

(3) Conductive paste method 

This method uses conductive paste instead of solder for install

ing component parts. 
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This paste is epoxy resin with gold or silver mixed. First, 

apply paste to the contact section, arrange component parts 

and leave them for 1 to 3 hours at 100 to 150°C for curing. 

However, when compared with the method using solder, this 

method has the weakness in reliability of adhesion and therefore, 

it is necessary to take the utmost care. 

Shown in Fig. 8-5 are examples of flowcahrts in various mounting 

methods. 

Fig. 8-5 Various Mounting Flowcharts 
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SUBSTRATE 

PRELIMINARY 

SOLDER COATING 

FLUX 

APPLICATION 

TEIIIPORARY 
FIX 

PREHEATING 

100-15GOC (208) 

REF LOW 

21o--24cfc ( 10 -20E' ) 

CLEANING 

(RESIN 

COl,TING " 

Reflow Method 
(Solder Paste) 

SUBSTRATE 

PRINT 

TEMPORARY 

FIX 

PREHEATING 

100-150"0 (208 ) 

REFLOW 

210 ...... 240~ 

(l0-20S) 

CLEANING 

(RESIN 

C01T1NG) 
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8.7 Mount Pad Dimensions (for 300 mil type) 

An example of size of mount pads for MFP C2MOS IC is shown in 

Fig. 8-6 for reference in designing printed base board. 

This size is in accordance with EIAJ General Provisions. 

Fig. 8-6 Diagram of Mount Pad Size 

8.8 Cautions for Use 

For effective use of MFP C2MOS IC it is necessary not only to 

strictly observe instructions (handling, static electricity, etc.) 

for use of ordinary DIP package C2MOS IC but also to pay attention 

to the following points. 

(1) Tmeperature at time of soldering 

IC is exposed to high temperature at time of soldering. 

---------------------------61---------------------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Basically, however, the soldering can be carried out at lead 

temperature 350°C for 3 sec or less in case of the soldering 

iron method, and at atmospheric temperatures on the resin sur

face 240°C for 10 sec or less and lead temperature 260°C for 

10 sec or less in case of the reflow method. 

However, except an unavoidable case it is desirable to use a 

method to complete soldering in a short time as could as 

possible. 

(2) Type of flux and cleaning 

Flux in activated resin composition is most extensively used 

for soldering. It is recommended to avoid use of chloric flux 

as reliability may be adversely affected by residual chlorine, 

etc. If soldering flux is left, leads may be corroded, marks 

on IC may become hard to be read and other troubles may be 

cause, and it is therefore necessary to wash and remove flux com

pletely. It is advisable to use FUREON Series solvents for 

cleaning. 

(3) Moisture resistance 

When compared with ordinary DIP package products, MFP C2MOS IC 

has a thin mold resin and a short distance between the external 

leads to IC chips and therefore, shows a slight difference in 

the marginal test of moisture resistance. Therefore, it is 

advisable to avoid use ICs with their surfaces exposed to air 

after mounted on a printed base board and to apply a moisture 

roof coating of liquid hard resin, etc. to ICs after mounted on 

a printed base board. 
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In case of hybrid IC which is sealed in an airtight case, no 

moisture proof coating is necessary. When ICs are to be sealed 

by resin after mounted, it is necessary to select a resin 

having a small coefficient of thermal expansion. It is however 

effective to employ a method to apply a buffer coating with a 

viscous resin to suppress effect of thermal expansion. 

In any case, it is recommended to select sealing resins or coat

ing materials by consuting their purposes with resin makers. 

(4) Formation of leads 

Leads of MFP C2MOS IC are formed in the L-shape to facilitate 

mounting to a flat substrate. If they are straightened, their 

strength can be reduced. 

Further, if stress is applied to leads and they are deformed 

during they are handled, it is more difficult to reshape them 

to the original shape than ordinary DIP type IC. 
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9. Cautions on Designing Circuits 

9.1 Input processing 

As the input of CMOS IC is very 

high impedance (RIN * 10 120), the 

logic level is not constant in the 

open state. In this case, if the 

input is in the medium level, both 

P-channel and N-channel transistors 

are in the state of connection, 

whereby the unnecessary supply 

current flows. 

Therefore, be sure to connect 

the unnecessary input line to VDD, 

VSS 

( * DISUSED GATE) 

VSS or other input/output wires, for which logic level is decided, as 

shown in Fig. 9-1. Unstable contact of soldered parts causes erroneous 

working of CMOS system or increase in supply current. Therefore, care 

should be taken to wiring. 

CERAMIC CAPACITOR O.Ol.uF - OllJF 

TANTALUM (ELECTRIC FIELD) CAPACITOR 

lOIJF- lOO.uF 
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9.2 Designing power supply 

In general, CMOS is small in current dissipation as compared with 

other bipolar digital IC; therefore, it can be used by the small capa

city power supply. By reason of its operation, however, CMOS consumes 

electric power in the form of spike. This makes it necessary to make 

the high-frequency impedance of power supply lower. Concretely speaking, 

it is necessary to make supply (VDD) wire and GND (VSS) wire thick and 

short and insert O. OlllF '" O. lllF capacitor as the high-frequency filters 

in the inportant areas between power supply and GND on the printed base 

board. As to the low-frequency filter. lOllF'" lOOIlF/printed base board 

will do for the purpose. Fig. 9-2 shows an example,of printed base 

boards. 

And average supply current varies considerably depending on such 

factors as the working frequency, load on capacitor, supply voltage, 

rise and fall of input signals, etc. Therefore, particular attention 

is required in the case of driving by simple power supply of Zenor 

diode of battery driving. In case there are overshoot and undershoot 

at the transient time of power supply, arrangement shall be made by 

using filters, etc. so as to avoid exceeding the max. rating. 

INPUT TERMINAL 

Ol)--or--Wv--j 

Rp 

RI;;:;; lOk.{l 

Rp '" lOOl<!l 

Fig.9-3 Input Processing of Printed Base Board 
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9.3 Input processing of printed base board 

OUTSIDE 

OF BASE 

BOAJill 

PROTECTION CIRCUIT 

Dl' DZ : 1 S 1588 

(a) PROTECTION OF INPUT WIRE 

PROTECTION CIRCUIT 

I'-v~ 
I Dl . 

OUTSIDE OF 

BASE BOARD 

(b) PROTECTION OF OUTPUT WIRE 

Fig.9-4 Protection of Input/Output Wires 

When the input terminal of printed base board consists of C2MOS input 

only, like the individual CMOS device, the input terminal is in electrically 

floating condition, whereby there is a possibility of receiving damage by 

static electricity, etc. Therefore, as shOl<D in Fig. 9-3, by inserting 

over lOkQ resistance in series in 

advance, it is possible to protect 

C2MOS from the overcurrent. 

And, it is more effective if 

the input terminal can be pulled 

up or down by approx lOOkn resistance. 

R : OUTPUT CURRENT CONTROLLING 
RESISTOR 

Rs: INPUT CURRENT CONTROLLING 
RESISTOR WITH POWER SUPPLY 
TURNED OFF 

Fig.9-5 Method of Inserting 
Capaci tor 

9.4 Neasures for noise and surg of signal input/output wi re 

In many cases the signal input wire coming in the printed base board 

and the control output wires coming out the printed base board are con

nected with other electronic parts. In general, it can be said that the 

signal wire is long in many cases. In case the surge is applied to these 

input/output wires by induction, there is a possibility of deterioration 

or breakdown of CMOS IC being caused by overcurrent (overvoltage). 

Therefore, in case the input/output signal wires are long and when the 
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high voltage wire exists in the outside printed base board, it is neces

sary to insert the protective circuit as shown in Fig.9-4. The method 

of separating the base board through photocoupler and lead relay contact 

is also effective. 

In case of making test pin, it is advisable to make protection in 

advance as shown in Fig. 9-1 to Fig. 9-4. 

9.5 Signal wire and capacitor to be connected to VDD or VSS 

In case the capacitor is connected directly to signal wire for re

moving the delay and noise in signal, the capacitor up to 500pF in 

capacity can be connected directly, but capacitors larger in capacity 

shall be connected through such resistors as shown in Fig. 9-5. 

These resistors are used for restricting the flow of current to the 

parasitic circuit of CMOS input/output at the time of "ON" and "OFF" of 

power supply and for preventing CMOS output from short-circuiting for a 

long time. It can be said that lOk~ or over will be suitable as the 

resistance value for both Rand RS. 

9.6 Output short-circuiting 

In C2MOS IC, buffer is added to the output, whereby it is possible 

to carry out the current driving of both source (lOR) and sink (10L). 

Therefore, in case "R" level output wire is short-circuited with GND 

(VSS) wire or "L" level output wire is short-circuited with VDD wire, 

over current flows to C2MOS output. In particular, if supply voltage is 

high, this current may cause the package to exc~ed the permissible power 

disipation; therefore, attention shall be given to prevention of the 

output short-circuit. 

Of course. it is impossible to connect normal outputs together, 

but concerning the C2MOS which has three-state output, wired OR is 

permitted under the condition that more than two-wire outputs do not 

come to enable simultaneously. 

-------------67----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

9.7 Influence of input slow in rise or fall time 

In case the waveform slow in 

rise time or fall time is applied 

to CMOS input, the output of gate 

Ie, etc. may tend to oscillate in 

the neighborhood of VTH (device 

threshold voltage) of input wave

form. This is because, in the 

neighborhood of VTH, CMOS gate 

becomes equivalently linear 

amplification, whereby the minute 

'r ~ 
INPUT 0 ~ 

VIN~ 
Fig.9-6 Example of Clock Input Shaped 

by Waveform 

supply ripples and noise appear on the output after amplification. 

For suppressing the above phenomenon, consideration should be taken 

to insert the high-frequency filter capacitor between VDD and VSS of 

oscillating IC or to use Schmitt trigger IC. In particular, attention 

should be given 'to the clock input of sequence circuit. 

Fig. 9-6 shows an example of clock shaping. 

9.8 Variation of various characteristics 

(1) Circuit threshold voltage 

The circuit threshold voltage of C2~DS is designed for 1/2 VDD 

ideally. but in reality the voltage is influenced directly by the varia

tions of both PIN FETs because the voltage is decided by the voltage 

dividing effect of both PIN MOS FETs. As ~ompared with the bipolar IC, 

therefore, the variation is considerably large. For example. differen

tiation circuit/integration circuit by CR and timer circuit are greatly 

influenced in terms of time by this variation. and in reality compensa

tion effect is required by the use of variable resistors. 
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~ VARIATION RANGE 

VDD- 5 V 
OUT 

,()( IN 
xx 

Vss '0' 
x "XX XXX 

X X '00(" 
X 

0 1 2 :3 4 5 (V) 

lOY x 
xX 
XX 
XX>< xx, ,,,,'>eX X 

xx'>eXX X 

0 :3 4 5 6 7 10 (V) 

~ 
15V Xx 

~'IC 
~~ 
"xx 

IX~~.&x~ 
0 :; 45 6 75 9 105 12 15 

(V) 

Ta-25°C 

Figo9-7 Variation Data of TC40llBP VTH 

Figo 9-7 shows the variation data for TC40llBP circuit threshold 

voltageo As to other types, variations can be considered to be similar 

to TC4011BP 0 

(2) Output current 

The variation of output current can be considered to be Maxo ±30% 

to the standard valueo Figo 9-8 shows the output current characteristics 

(standard value) of TC4007UBPo So far as this figure is concened, it 

follows that considerable drain current flow at the domain where VDD 

is higho However, if output current is large, internal loss of FET 

becomes large at the s'ame time, resulting in lowering the thermal 

reliabilityo In reality, therefore, it is suitable to use at the 

non-saturation domain up to IVD5 I < 10 SVo 
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(3) Switching time 

Propagation delay times such as t pLH , tpHL' etc., toggle frequency 

of counter, etc. have max. ±30% variation to the standard value. 

However, these parameters vary depending on the interface conditions of 

load capacitance, etc., therefore, it is necessary to consider fanout 

at the portion where operating speed is high. 

9.9 Temperature parameters of various characteristics 

(1) Device threshold voltage 

The device threshold voltage is considerably stable to the temper

ature because the temperature coefficients of ON resiptance of P-channel 

and N-channel FETs become the puls values. The temperature coefficients 

are approx. -2 "'-3 mV/"e at VDD=5V and approx. -4 "'-5 mV/oe at VDD=lOV. 

(2) Output current 

The output current has the minus temperature coefficients for both 

P/N FETs, which are approx. -0 4%/oe. Namely, under the temperature 

condition of approx. 85°C the current value becomes small by about 25% 

as compared with the normal temperature (about 25°C). This is an 

important point in deciding the overdrive coefficient in case of driving 

transistor, etc. by current. 

(3) Input current, Quiescent device current and 3-state output leakage current 

These leak currents are theoretically the leak currents in the 

opposite direction of PN junction, and are extremely small in value at 

normal temperature. Hi th the rise in temperature, however, the values 

increase at exponential function. 

In reality, it is convenient to remember that with th .. ,rise in 

ambient temperature by 25°e the leak current increases by about 1 digit. 

Howeve, in reality the input current is approx. 10-10 'C 10 -11 [A] at 

normal temperature and the quiescent device current is approx. 10-9 [A] at 

gate Ie. These are the levels which have no problems on the practical 

use at high temperature. 
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(4) Propagation delay time and max. clock frequency 

As the propagation delay time. may be regarded as the time for 

charging and discharging the internal capacitance and load capacitance 

of ON resistance of FET, the propagation dealy time is considered to 

be equivalent to the temperature coefficient of ON resistance. 

Therefore, the temperature coefficient becomes approx. O.4%/oC, while, 

in the neighborhood of 85°C, tpLH and tpHL increase by approx. 25% to 

the normal temperature value. on the contrary, the max. clock frequency 

decreases by approx. 25%. 
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C2MOS DIGITAL INTEGRATED CfRCUIT 
SILICON MONOLITHIC 

TC4000BP OUAL 3-INPUT NOR GATE PLUS INVERTER 
The TC4000BP is a eombined gate which contains dual 

3-input positive NOR gate plus inverter in one 

paekage. 

Since all the outputs of this gate are provided with 

the buffers of inverters, the input/output 

transmission characteristics have been improved and 

the noise immunity has been elevated, Thus, an 

increase inpropagation delay time caused by an 

increase in load capacity is kept to a minimum. 

MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-0.5-VDD+0.5 V 

Output Voltage VOUT VSS-0.5 - VDn+O. 5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300 mW 
Operating Ambient 

TA -40- 85 °c Temperature Range 
Storage Temperature 

Tstg -65-150 °c RaIlge 
Lead Temp./Time Tsol 260°C 10sec 

LOGIC DIAGRAM 

NOR 

A 

TC4000BP 

DIP 14(3Dl4A-P) 

PIN ASSIGNMENT 

(TOP VIEW) 

INVERTER 

B Y~Y 

c 
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TC4000Bp·· 

RECOMMENDED OPERATING CONDITIONS (VssaOV) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION r-- -40·C 25·C 85·C 
UNIT BOL VDD 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I IOUTI <LuA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
Output Voltage VOH 

VIN=VSS 
10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

I IOUTI <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
Output Voltage VOL 

VIN=VSS,VDD 
10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.·42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

Output High 
IOH VOH-9.5V 10 -1.5 - -1.3 -2.2 - -1.1 -Current 

VOH-13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current VOL-1.5V 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS,VDD . 
VOUT=0.5V,4.5V 5 3.5 - 3.5 2."75 - 3.5 -

Input High 
VIR 

VOUT=1. OV, 9. OV 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -

I lOUT I <lttA V 
VOUT=0.5V,4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT=1.5V,13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

I 10UTI < lttA 

Input t'H" Level IIH VIR=18V 18 - 0.1 - 10-5 0.1 - 1.0 
ttA 

Currentt'L" Level IlL VIL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 0.25 - 0.001 0.25 - 7.5 
Quiescent Device 

IDD VlN=VSS,VDD 10 0.5 0.001 0.5 15 ttA 
Current - - -.. 15 - 1.0 0.002 1.0 - 30 -
• All va11d 1nput comb1nat10ns. 
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TC4000BP 

DYNAI~IC ELECTRICAL CHARACTERISTICS (Ta=25"C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
VDD (V) 

5 - 80 200 
~utput Transition Time 10 50 100 
(Low to High) tTLH -

15 - 40 80 ns 
5 - 80 200 

)utput Transition Time 
10 50 100 

(High to Low) tTHL -
15 - 40 80 

5 - 90 180 
Propagation Delay 

tpLH 10 - 50 100 
'" Time (Low to High) 
'" fo< 15 - 40 80 
'" ns 
'" :> 5 - 90 180 z 
H Propagation Delay 

Time (High to Low) tpHL 10 - 50 100 

15 - 40 80 

5 - 100 200 
Propagation Delay 

tpLH 10 - 50 100 
Time (Low to High) 

'" 
15 - 40 80 

0 ns 
Z 5 - 100 200 

Propagation Delay 
tpHL 10 - 50 100 

Time (High to Low) 
15 - 40 80 

Input Capacitance CIN - 5 7.5 pF 

:IRCUITS AND WAVEFORM FOR MEASURE~1ENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 

ZOns ZOna 

INPUT 

"'-'=---VS8 

OCTPUT 
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TC4000BP 

OPERATING SUPPLY CURRENT TEST CIRCUIT 

INPUT ~
zone ZOne VDD 

9Cffo 9Cffo 

10')'0 1Cffo V 
SS 

Duty Ratlo=50% 

lOB - VOB (TYP.) 10L - VOL (TYP.) 

VOR - VDD (V) 

-10 -8 -6 -4 -2 0 

VDD=5V _;:10 

-'l -10 
10 V / 

I--' 1-'1 / 
20 <-- ly 5 
~ 

Ta=25"C \ 
",-0 .d 

~ -D~L-40 ~fJ./ 
.;-<;;"/ "<I'.i,t",<t>~~ -

30 / r---. ..gJ>,t 
~ 

/ 
_~4' 

< s 
~ 

10 
H 20 

/ 0 
./ H 

r-...... k;'- V '" 0 . V 
30 H 

-D,t .r 
r- <I'<I'~ ./>o~ 
r--- -i°..gJ>,t ~ , 40 

04' 
!'. Ta=25"C 

10 II / 
5 

01// 
0 2 4 6 8 10 

VOL (V) 
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TC4000BP 

tTLH,tTHL - VDD (TYPo) tpLH,tpHL - VDD (TYPo) 

Ta 25°C Ta 25°C 
300 

CL=50pF' 
300 

CL=50pF 

z 
8 w 

1\ " t: ~ 
UJ 

10 
z ..:l .. '" ~ S .... 50 
.... ,,; 1-- , 

'" ..:l 

"' .... 3 .... '"' '" 

!il~ ~\ ~ w 
INV'\ ... ~ ~OR 

~ ...:< 100 
..:l '" 
" P-C< '"'_ 

z '" 
50 

I-o ..:l 

~ "" 
... " <: 30 
0 

0 <: 
p.. 
0 

'" p.. 

10 
0 2 4 6 8 10 12 14 16 18 

10 
G 2 4 6 8 10 12 14 16 18 

SUPPLY VOLTAGE VDD (V) SUPPLY VOLTAGE VDD (V) 

VaUT - VIN (TYPo) IDD/GATE - fIN (TYPo) 

14 vDD=15V K-~ A 

Ta=25"C /'/ 1000 ... 
Z 

,:: 
12 V I N o---{:>o-o V OUT 

.... 
10 B A :0 

0 10 
VIN? :> 

VOUT 

01 8 
0 B A 
<: .... 6 B 
..:l 5 VIN~VOUT 0 
:> 

4 .... 
:0 
p.. 

2 .... 

01 500 ;:! ,:>" 
:0 300 «-.,. 
0 

~5¥h :=:~ 
0..-"'; 100 
~ A 
W~ 50 
0 

30 z 
V ~ ... 

/ V ~ 
p.. 

10 
:0 0 
0 5 

00 2 4 6 8 10 12 14 16 18 10k 30k lOOk 300k 1M 
INPUT VOLTAGE VIN (V) INPUT FREC\UENCY fIN (Hz) 
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TC4001BP/BF,TC4002BP/BF 
TC4025BP/BF 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4001BP/TC4001BF QUAD 2 INPUT NOR GATE 
TC4002BP/TC4002BF DUAL 4 INPUT NOR GATE 
TC4025BP/TC4025BF TRIPLE 3 INPUT NOR GATE 

The TC4001BP/BF, the TC4025BP/BF and TC4002BP/BF 

are 2-input, 3-input, 4-input positive NOR gate, re

spectively. 

Since the outputs of these gates are equipped with 

the buffers, the input/output transmission char~cter

istics have been improved and the variation of trans

mission time due to an increase in the load capacity 

is kept minimum. 

,~ 
DIP 14 (3Dl4A-P) 

14~ 
1 

MFP 14(F14GB-P) 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

....-..:-------.,.---..------------,----, PIN ASSIGNMENT (TOP VIEW) 

DC Supply Voltage 

Input Voltage 

Output Volta!!e 

DC Input Current 

Power Dissipation 
Operating 
Tern erature 
Storage 
Temperature Range 

Lea d Temp. / Time 

LOGI C 01 AGRAt~ 
1/4 TO 4 001 BP/BF 

A 

B 

1/2 T04002BP/BF 

A 

B 

0 

L 

1/3 TO 40 25 BP/BF 

A 

B 

0 

VDD VSS - 0.5 '" VSS + 20 

VIN VSS _ 0.5 'V VDD+0.5 

VOUT VSS -0.5 'VVDD+0.5 

lIN ±l0 

PD 300 (DIP) /180(llI'P) 

TA -40 'V 85 

Tstg -65 'V 150 

Tsol 260°C· 10 sec 

X 

X-A+B+O+D 

X 

X 

V 

V 

V 
rnA 

mW 

°c 

°c 

TO 4001 B P/BF 

VDD A4 B4 X4 X3 B3 A3 

Al Bl Xl X2 B2 A2 Vss 

T0400 2 BP,/BF 

VDD X2 A2 B2 02 D2 NO 

Xl Al BIOI D1 NO Vss 

TO 4025 BP /BF 

V DD A3 £3 03 X3 X2 02 

A2 B2 Al BIOI Xl Vss 
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TC4001BP/BF, TC4002BP/BF, TC4025BP/BF 

ECO~l~lENDED OPERATING CONDITI ONS (VSS~OV) 

CHARACTERISTIC SYMBOL MIN. TYP. HAX. UNITS 
C Supply Voltage VDD 3 - 18 V 
aput Voltage VIN 0 - VDD V 

TATIC ELECTRICAL CHARACTERISTICS (VSS~OV) 

CONDITIONS'Vj)j) 
_40°C 25°C 85°C 

UNITS HARACTERISTIC SYMBOL TEST 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

igh-Level IIOUT I <1).IA 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -utput Voltage VIN~VSS' VnD 15 14.95 - 14.95 15.00 14.95 - - V 

ow-Level I lOUT I <l~A 5 - 0.05 - 0.00 0.05 - 0.05 
utput Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

VIN~VSS' VDD 15 - 0.05 - 0.00 0.05 - 0.05 
VOH~4.6V 5 0.61 - -0.51 -1. 0 - -0.42 -

)utput High VOH~2.5V 
5 -2.5 -2.1 -4.0 -1. 7 :urrent VOa=9.5V 

- - -
IOH 

:TC4002BP !BF) VOH~13.5V 10 -1. 5 - -1. 3 -2.2 - -1.1 -
VIN~VSS 15 -4.0 - -3.4 -9.0 - -2.8 -

lutput Low 
VOL~0.4V 5 0.61 - 0.51 1.5 - 0.42 -
VOL~0.5V 

:urrent IOL VOL~1. 5V 
10 loS - 1.3 3.8 - 1.1 -

(TC4002BP! BF) VIN~VSS, VnD IS 4.0 - 3.4 15.0 - 2.8 -
VOH~4.6V 5 -2.0 

rnA 
)utput High - 0.16 - -0.21 -
;urrent 10H 

VOH~9.SV 10 -O.S - -0.4 - -0.3 -
:TC4001BP !BF) , VOH~13·SV 

:TC402SBP !BF) VIN~VSS 
IS -1.4 - -1.2 - -1.0 -

)utput Low VOL~0.4V S 0.S2 - 0.44 - 0.36 -
:urrent VOL~O.SV 

10 1.3 - 1.1 0.9 
:TC4001BP !BF) , IOL VOT,~1. SV - -
:TC402SBP !BF) VIN~VSS' VDD IS 3.6 - 3.0 - 2.4 -

VOUT~O.SV S 3.S - 3.S 2.7S - 3.S -[nput High 
VOUT~1.0V VIH 10 7.0 - 7.0 5.5 - 7.0 -

Joltage VOUT~1. 5V 

I lOur I <l~A 
IS 11.0 - 11. 0 8.25 - 11. 0 -

V 
VOUT~O. 5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low VOUT~1.0V, 9.0V 10 3.0 4.5 3.0 3.0 
~oltage VIL VOUT~1. 5V ,13.5V - - -

I lOUT I <l~A 
15 - 4.0 - 6.75 4.0 - 4.0 

Input liB" 
IIH VIH~18V 18 - 0.1 - 10-5 0.1 - 1.0 Level 

Current "L" _10-5 
~A 

Level TIL VIL~OV 18 - -0.1 - -0.1 - -1. 0 

Quiescent S - 0.25 - 0.001 0.25 - 7.5 
IDD VIN~VSS' VDD 10 - 0.5 - 0.001 0.5 - 15 ).IA 

Device Current 
* 15 - 1.0 - 0.002 1.0 30 -

* All val1d input combinat10ns. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4001BP/BF,TC4002BP/BF,TC4025BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS 
CHARACTERISTICS SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITI 

Output Transition Time 5 - 80 200 
tTLH 10 - 50 100 

(TC4002BP/BF) 15 - 40 80 

Output Transition Time 
5 - 80 200 

tTHL 10 - 50 100 
(TC4002BP/BF) 15 - 40 80 

Output Transition Time 5 - 130 400 

(TC4001BP/BF), tTLH 10 - 65 200 
(TC4025BP /BF) 15 - 50 160 

Output Transition Time 5 - 100 200 
(TC400 1BP fBF) , tTHL 10 - 50 100 
(TC402 5BP /BF) 15 - 40 80 

Propagation ~lay Time 5 - 170 300 

tpLH 10 - 70 150 
(TC4001BP /BF) 15 - 60 125 

5 130 250 ns -
Propagation Delay Time 

tpHL 10 - 60 125 
(TC4001BP /BF) 15 - 45 100 

Propagation Delay Time 5 - 100 250 

tpLH 10 - 40 120 
(TC4002BP /BF) 15 - 30 90 

Propagation Delay Time 5 - 100 250 

tpHL 10 - 40 120 
(TC4002BP /BF) 15 - 30 90 

Propagation Delay Time 5 - 220 400 

tpLH 10 - 100 200 
(TC4025BP /BF) 15 - 80 160 

Propagation Delay Time 
5 - 160 350 

tpHL 10 - 80 175 
(TC4025BP /BF) 15 - 65 125 

Input Capacitance CIN - 5 7.5 pF 
.' 

CIRCUIT- AND WAVEFORt~ FOR MEASUREMENT OF DYNAt~IC CHARACTERISTICS 

WAVEFORM 
ZOnB 20ns 

INPUT 

OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4001UBP 
TC4011UBP 

C4001UBP QUAD 2 INPUT NOR GATE 
C4011UBP QUAD 2 INPUT NAND GATE 

TC400lUBP and TC40llUBP are 2 input NOR gate and 
input NAND gate respectively. The pin connections 

re same as TC400lB and TC40llB but the internal 
,ircuits consist of only basic NAND (NOR) circuit 
'ithout the waveform shaping inverters. 

nerefore, these are suitable for the applications 
n linear circuits such as oscillator circuits and 
Lmplifier circuits, and these have advantage in the 
Lpplications of logical processin~ systems with 
'aster operating speed. 

\BSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

)C Supply Voltage VDD VSS - 0.5 '" VSS + 20 V 

[nput Voltage VIN VSS - 0.5'" VDD+0.5 v 
)utput Vol tage VOUT VSS -0.5 ",VDD+0.5 V 

)C Input Curren t lIN ±10 rnA 

300 mW 

-40'" 85 

Tstg -65'" 150 

Tsol 260 0 C • 10 sec 

LOG] C D]AGRA~i 

1/4 TC4001UBP 1/4 TC4011UEP 

IN A 0-,---1 

IN E 0-1----,-1 1--1.--1---0 OU T X 

..-1.--1--0 OU T X IN A o-+-----~ 1-.... 

HE 

DIP 14 (3DHA-P) 

PIN ASSIGNMENT 

TC4001UBP 

TC40 11 U BP 

.(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4001UBP, TC4011UBP 

REcml~lENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

nc Supply Voltage Vnn 3 - 18 V 

Input Voltage VIN 0 - Vnn V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYMBOL TEST CONOITION ViiD _40°C 25°C 85°C 
UN 11 

(V) MIN. "'.AX. MIN. TYP. MAX. MIN. MAX. 

High-Level IIOUTI <l~A 5 4.95 - 4.95 5.00 - 4.95 -
Output Voltage 

VOH 10 9.95 - 9.95 10.00 - 9.95 -
VIN=VSS, Von 15 14.95 - 14.95 15.00 - 14.95 -

5 0.05 0.00 0.05 0.05 
V 

IIOUTI<lIJA - - -
Low-Level 

VOL 10 0.05 0.00 0.05 0.05 Output Voltage - - -
VIN=VSS, Von 15 - 0.05 - 0.00 0.05 - 0.05 
VOH=4.6V 5 -0.2 - 0.16 - -0.12 -

Output High 
VOH=2.5V 

5 - - - - - -
IOH VOH=9.5V 

Current VOH=13.5V 10 -0.5 - -0.4 - -0.3 -
VIN=VSS, VnO 15 -1. 4 - -1. 2 - -1. a -
VOL=0.4V 5 0.52 - 0.44 - 0.36 

rnA -
Output Low 

IOL 
VOL=0.5V 

10 1.3 1.1 - 0.9 -
VOL =1. 5V 

-
Current 

VIN=VSS, Vnn 
15 3.6 - 3.0 - 2.4 -

I 
VOUT-0 .5V, 4.5V 5 4.0 - 4.0 3.0 - 4.0 -

Input High VOUT=1. OV, 9.0V 
VIH 10 8.0 - 8.0 6.5 - 8.0 -

Voltage VOUT=1.5V,13.5V 

I lOUT I <l~A 15 12.0 - 12.0 9.5 - 12.0 -
VOUT-0.5V, 4.5V V 

5 - 1.5 - 2.0 1.0 - 1.0 
Input Low VOUT=1. OV, 9. OV 

10 2.0 3.5 2.0 2.0 Vn VOUT=1. 5V, 13. 5V - - -
Voltage 

I lOUT I <lIJA 15 - 3.0 - 5.5 3.0 - 3.0 

"HI! 
IIH VIH=18V 18 0.3 10-5 0.3 1.0 Input Level - - -

Current "L" 
IlL VIL=OV 18 -0.3 _10-5 -0.3 - -1.0 Level - -

5 1.0 0.001 1.0 7.5 I1A 
Quiescent - - -

Inn VIN=VSS ' Vnn 10 - 2.0 - 0.001 2.0 - 15 Device Current 
* 15 - 4.0 - 0.002 4.0 - 30 

* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4001UBP, TC4011UBP 

'NAmc ELECTRICAL CHARACTERISTICS . . 
CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNITS 

Transition Time 5 - 130 400 
Itput tTLH 10 - 65 200 
(Low to High) 15 - 50 160 

Jtput Transition Time 5 - 100 200 
tTHL 10 - 50 100 

(High to Low) 15 - 40 80 

ropagation Delay Time 
5 - 100 200 

tpLH 10 - 50 100 
(TC4001UBP) 15 - 40 80 

ns 

ropagation Delay Time 5 - 100 200 
tpHL 10 - 50 100 

(TC4001UBP) 15 - 40 80 

ropagation Delay Time 5 - 100 200 

tpLH 10 - 50 100 
(TC4011UBP) 15 - 40 80 

ropagation Delay Time 5 - 100 200 
tpHL 10 - 50 100 

(TC4011UBP) 15 - 40 80 

nput Capacitance CIN - 5 7.5 pF . 
I RCUIT AND WAVEFORM FOR MEASUREMENT OF DYNMlI C CHARACTERI STI C 

CIRCUIT 1 CIRCUIT 2 

WAVEFORM 
20ns 20ns 

INPtIT 
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TC4006BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4006BP lS-STAGE STATIC SHIFT REGISTER 
TC4006BP is static shift register of 18 bits maximum 
which consists of two 4 bit shift registers and two 
5 bit shift registers, and the clock is supplied from 
the commOn CLOCK input for all the shift registers, 
Since 5 bit shift register is provided with 4 bit 
output Dn+4 in addition to serial data output Dn+S, 
the shift register with arbitrary number of stages of 
4,5,8,9,10,12,13,14,16,17 and 18 can be obtained by 
the combination of inputs and outputs of 4 bit and 
5 bit shift registers. DIP 14(3D14A-P) 

Each register is shifted by the falling edge of 
nl:lCK. 

MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING 

DC Supply Voltage VDD VSS-0.5 - VSS+20 

Input Voltage VIN VSS-O.S - VDD+O. 5 

Output Voltage VOUT VSS-O.S - VDO+O. 5 

DC Input Current lIN ±10 

Power Dissipation PD 300 

Operating Ambient 
TA -40 -85 Temperature Range 

Storage Temperature 
Tstg -65 -ISO Range 

Lead Temp./Time Tsol 260°C 10sec 

LOGIC DIAGRAM 

UNIT 

V 

V 

V 

rnA 

mW 

°c 

°c 

PIN ASSIGMENT 

VDD 

Dl+4 

DZ+5 

DZ+4 

D3+4 

TRUTH TABLE (SINGLE STAGE) 

INPUTS OUTPUT 

Dn CLOCK Dn+l 

L L L 

H L H 

.. S Dn 

,. Don It care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4006BP 

:OMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V 

out Voltage VIN 0 - VDD V 

~TIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- CONDITION 'vDD -40°C 2SoC 8SoC 
:lARACTERISTIC 

BOL TEST UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

S 4.9S - 4.95 5.00 - 4.95 -
?;h-Level 

VOH 
I lOUT I < lAA 

10 9.95 9.95 10.00 9.95 - - -tput Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 -

V 
5 - 0.05 - 0.00 0.05 - 0.05 

.,-Level 
VOL 

I lOUT I <1ftA 
10 O.OS 0.00 0.05 0.05 

tput Voltage - - -
VIWVSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.SV 5 -2.5 - -2.1 -4.0 - -1. 7 -

tput High 
IOH VOH=9.5V 10 -1. 5 - -1. 3 -2.2 - -1.1 -rrent 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - O.Sl 1.5 - 0.42 -

tput Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
rrent 

VOL=1.SV 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.S -
put High 

VIR 
VOUT=1.0V,9.0V 10 7.0 - 7.0 5.5 - 7.0 -

ltage 
VOUT=1. SV, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -
I IOUTI <lpA V 
VOUT=0.5V,4.5V 5 - 1.S - 2.25 1.5 - 1.5 

put Low 
VIL 

VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 
ltage 

VOUT=1. 5V, 13. 5V IS - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <l,uA 

put jltH" Leve IIR VIH=18V' 18 - 0.1 - 10-5 0.1 - 1.0 
,uA 

rrentj "L" Leve IlL VIL=OV 18 - -0.1 - -10-S -0.1 - -1.0 

5 - 5 - 0.005 S - 150 
iescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 pA - - -rrent ,. 
15 20 0.015 20 600 - - -

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4006BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
VDD (V) 

5 - 80 200 
Output Transition Time 

tTLH 10 50 100 (Low to High) -
15 - 40 80 ns 

5 - 80 200 
Output Transition Time 10 50 100 
(High to Low) tTHL -

15 - 40 80 

tpLH 5 - 170 400 

Propagation Delay Time 
tpHL 

10 - 75 200 ns 

15 - 65 160 

5 2.5 8 -
Max. Clock Frequency fCL 10 5 17 - MHz 

15 7 20 -
5 - 60 180 

Min. Clock Pulse Width tw 10 - 30 80 ns 

15 - 25 50 

5 20 - -
Max. Clock Rise Time trCL 

Max. Clock Fall Time 
10 2.5 - - tiS 

tfCL 
15 1.0 - -

5 - 20 100 
Min. Set-up Time 
(DATA - CLOCK) tsu 10 - 8 50 ns 

15 - 5 40 

5 - -2 60 
Min. Hold Time 

10 4 40 
- CLOCK) 

tH - ns 
(DATA 

15 - 5 30 

Input Capacitance ClN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4006BP 

IAVEFORM FOR MEASUREt~ENT OF DYNAtnC CHARACTERISTICS 

WAVEFORM 1. 

WAVEFOR!1 2. 

Dn+ 4 

Dn+ 5 

20ns 20na 

r---....,------ VDD 

50% 

-Vss 

j 5 rffo 

--------~I-~tpLH 

20ns ZOns 

'-"'=-------- vss 

r------- VDD 

~~4--'-------------VSS 
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TC4007UBP 
TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4007UBP DUAL COMPLEMENTARY PAIR PLUS INVERTER 
TC4007UBP contains three elements of P-channel 
enhancement type MOS FET and three elements of N
channel enhancement type MOS FET. One pair of P
channel and N-channel functions as inverter and 
remaining two pairs provide the respective outputs of 
source and drain separately. Depending on how 
connections are made, the versatile applications such 
as inverter, waveform shaping circuits, NAND(tlOR) 
gatys, linear amplifiers, clocked gates, transmission 
gates and high fan-out buffers are easily obtainable. 

DIP H( 3D14A-P) 

MAXIMU~1 RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD Vss-0.5 -VSS+20 V 

Input Voltage VIN VSS-O. 5 - VDO+O. 5 V 

Output Voltage" VOUT VSS-O.5- VoD+0.5 V 

OC Input Current lIN tlO rnA 

Power Dissipation Po 300 mW 

Operating Ambient 
TA -40 -85 °c Temperature Range 

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time Tsol 260°C 10 sec 

• App11cable for Dp, DN, Sp, SN and OUT terminals. 

LOGIC DIAGRAM 

PIN ASSIGMENT 

Dp2 2 

IN2 3 

SN2 4 

DN2 5 

INl 6 

Vss 7 

l3 SF} 

l2 OUT3 

II Dp3 

lO IN3 

9 SN3 

8 DNl 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4007UBP 

ECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

,C Supply Voltage VDD 3 - 18 V 

nput Voltage VIN 0 - VDD V 

TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION VDD -40°C 25°C 85°C UNIT 
BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
ligh-Level 

VOH 
I lOUT I < ltlA 

10 9.95 9.95 10.00 9.95 lutput Voltage - - -
VIN=VSS 

15 14.95 - 14.95 15.00 - 14.95 - V 
5 - 0.05 - 0.00 0.05 - 0.05 

.ow-Leve1 
VOL 

1I0uTI < ltlA 
10 0.05 0.00 0.05 0.05 

lutput Voltage - - -
VIN=VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

)utput High 
IOH VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -:urrent 

VOW13 · 5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

)utput Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
:urrent 

VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VDD 

VOUT=0.5V 5 4.0 - 4.0 3.0 - 4.0 -
[nput High 

VIH 
VOUT=1.0V 10 8.0 - 8.0 6.5 - 8.0 -

loltage 
VOUT=1.5V 15 12.0 - 12.0 9.5 - 12.0 -
I lOUT I < lflA V 
VOUT=4.5V 5 - 1.0 - 3.0 1.0 - 1.0 

[nput Low 
VIL 

VOUT=9.0V 10 - 2.0 - 3.5 2.0 - 2.0 
voltage 

VOUT=13.5V 15 - 3.0 - 5.5 3.0 - 3.0 

IIOUTI< VtA 

[nput litH" Leve IIH VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 /1A 
:::urrent! "L" Leve IlL VU=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 0.25 - 0.001 0.25 - 7.5 
Quiescent Device 

IDD VIN=VSS,VDD 10 0.5 0.001 0.5 15 uA 
Current - - -

• 15 1.0 0.002 1.0 30 - - -
~ All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4007UBP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF, INVERTER) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. , MAX. UNIT 
VDD (V) 

5 - 80 200 
Output Transition Time 10 50 100 

(Low to High) tTLH -
15 - 40 80 

ns 

Output Transition Time 
5 - 80 200 

(High to Low) tTHL 10 - 50 100 

15 - 40 80 

5 - 55 llO 
Propagation Delay 

tpLH 10 - 25 60 
Time (Low to High) 

15 - 20 50 ns 
5 - 40 llO 

Propagation Delay 
tpHL 10 - 20 60 

Time (High to Low) 
15 - 15 50 

Input Capacitance CIN - 5 7.5 pF 

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNMHC CHARACTERISTICS 

TEST OIROUIT WAVEFORM 

ZOns ZOns 

INPUT 
, 
I 

''"''~ 
I OUTPUT 

-+-_-+-t""pH::.:L:.. tpLH 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4007UBP 

"YP I CAL APPLI CATION 

1. TREE LOGIC 2. CLOCKED INVERTER 3. ANALOG DATA SELECTOR 

:~ 
c ~x 

VDD 
;£@ A-t>9}-B $-B 

VDD 
X 

VDD 

¢~ )14 A 

,~ r ¢ X 

X 
: 10 

B 
VSS 

¢~ 
3 

7 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4008BP C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4008BP 4-BIT FULL ADDER 
TC4008BP is full adder of 4 bit parallel processing 
type equipped with high speed parallel carry circuit. 
The sum of binary inputs applied to four augend data 
input lines (Al-A4). four addend data input lines 
(Bl-B4) and carry input (CIN) from the lower order is 
obtained in binary code from added data output (Sl-S4) 
and carry output (COUT) to the higher order. Adders 
of 4 x n bits with cascade connections and add/ 
substract circuits with simple external circuits can 
be easily obtained. 

MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-O.5 -VDD+O. 5 V 

Output Voltage VOUT VSS-O.5 - VDD+O. 5 V 

DC Input Current lIN tID rnA 

Power Dissipation PD 300 mW 

Operating Ambient 
TA -40 - 85 °c Temperature Range 

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time Tsol 260°C lOsec 

LOGIC DIAGRAt1 

DIP 16(3D16A-P) 

PIN ASSIGNMENT 

(TOP VIEW) 

TRUTH TABLE 
COUT 

::=J F.~.n t- Sn 

INPUTS OUTPUTS 

Bn An CIN Sn COUT 

L L L L L 

L L H H L 

L H L H L 

L H H L H 

H L L H L 

H L H L H 

H H L L H 

H H H H H 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4008BP 

ECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

C Supply Voltage VDD 3 - 18 V 

nput Voltage VIN 0 - VDD V 

TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION VoD -40°C 25°C 85°C UN,IT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
igh-Level 110UTI <l..uA 

10 9.95 9.95 10.00 utput Voltage VOH - - 9.95 -
VIN=VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 - V 

1 lOUT 1 <l..uA 
5 - 0.05 - 0.00 0.05 - 0.05 

ow-Level 
utput Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

utput High 
lOH urrent VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -

VOH=13.sV 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD mA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

utput Low 
10L 

VOL=O.sV 10 1.5 - 1.3 3.8 - 1.1 -
urrent VOL=l.sV 15 4.0 - 3.4 15.0 - 2.S -

,VIN=VSS,VDD 

VOUT=0.sV,4.5V 5 3.5 - 3.5 2.75 - 3.5 -
~put High 

VIR 
VOUT=1. OV, 9. OV 10 7.0 - 7.0 5.5 - 7.0 -

Jltage VOUT=1.5V,13.sV 15 11.0 - 11.0 S.25 - 11.0 -
1 IOUTI <lI'A V 
VOUT=0.sV,4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

~put Low 
VIL VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 

Jltage VOUT=1. SV ,13. SV 15 - 4.0 - 6.75 4.0 - 4.0 

1 lOUT 1< l..uA 

lput I"H" Leve IIH VIR=lSV 18 - 0.1 - 10-5 0.1 - 1.0 
pA 

lrrent I "L" Leve IlL VIL=OV IS - -0.1 - -10-5 -0.1 - -1.0 
5 - 5 - 0.005 5 - 150 

liescent 
IDD VIN=VSS,VDD 10 10 0.010 10 300 pA 

~vice Current - - -.. 
15 20 0.015 20 600 - - -

All val1d 1nput comb1nat10ns. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4008BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta:25°C, VSs:OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
VDD (V) 

5 - 80 200 
Output Transition Time 

tTLH 10 - 50 100 
(Low to High) 

15 - 40 80 ns 
5 - 80 200 

Output Transition Time 
tTHL 10 - 50 100 

(High to Low) 
15 - 40 80 

5 - 300 800 
Propagation Dealy Time tpLH 

10 - 120 320 ns 
(An, Bn - Sn) tpHL 

15 - 80 230 

5 - 270 540 
Propagation Delay Time tpLH 

220 10 - no ns 
(An,Bn - CARRY OUT) tpHL 

15 - 75 150 

5 - 260 740 
Propagation Delay Time tpLH 

10 - 100 310 ns 
(CARRY IN - Sn) tpHL 

15 - 70 230 

5 - 120 240 
Propagation Delay Time tpLH 

10 - 50 100 ns 
(CARRY IN - CARRY OUT) tpHL 

15 - 40 80 

Input Capacitance CIN - 5 7.5 pF 

IJAVEFORM FOR MEASUREMENT OF DYNA~lIC CHARACTERISTICS 

WAVEFORM l. WAVEFORM 2. 
ZOns ZOns ZOna ZOns 

Ar. 
Bn CARRY IN 

Sn. un. 
CARRY OUT CARRY OUT 

Sn' Sn. 
CARRY OUT CARRY OUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ..0IIII ••••••••••••••••••• 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4009UBP 
TC4010BP 

009UBP 
·010BP 

HEX BUFFER/CONVERTER (INVERTING TYPE) 
HEX BUFFER/CONVERTER (NON-INVERTING TYPE) 

009UBP and TC4010BP contain six circuits of buffers 
:h the level shift function. TC4009UBP provides 
'erted outputs and TC4010BP provides non-inverted 
:puts. Large output current enables to directly 
.ve one TTL/MDTL input. Furthermore, since the 
~ical amplitude of VDD-VSS can be converted to the 
~ical amplitude of VCC-VSS by suppiying two separat 
rer supplies with the condition of (VDD>VcC), thes 
, suitable for the interface from C2MOS system 
,rating with the power supply voltage of 5 volts or 
;her to TTL/MDTL system. 

(lMU~l RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

VDD VSS-O. 5 - VSS+20 V 
Supply Voltage 

VCC VSS-O. 5 - VDD+O. 5 V 

JUt Voltage VIN VSS-0.5 - VDD+O. 5 V 

tput Voltage VaUT VSS-0.5 -VCC+O.5 V 

Input Current lIN ±10 rnA 

Her Dissipation PD 300 roW 

erating Ambient 
TA -40 - 85 °c nperature Range 

or age Temperature 
Tstg -65 -150 °c rrge 

ad Temp./Time Tsol 260°C IOsec 

RCUIT DIAGRAM 

1/6 TC4009UBP 

INPUT o--..... --Hf--f--.... OUTPUT 

1/6 TC4010BP 

INPUT O--....... --H 1---1 ...... +-0 OUTPUT 

• Pare,91tic Dlo':ie 

DIP 16(3Dl6A-P) 

, 
PIN ASSIGNMENT 

TC4009UBP 

TC4010BP 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4009UBP, TC4010BP 

RECOMMENDED OPERATING CONDITIONS (Vss~ov) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNI 

DC Supply Voltage VDD 3 - 18 V 

VCC 3 - VDD V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV VDD=VCC) , 
SYM- - -40·C 25·C 85·C CHARACTERISTIC BOL TEST CONDITION VDD UN 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <lilA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 - , 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level I lOUT I <lIlA 
10 0.00 Output Voltage VOL - 0.05 - 0.05 - 0.05 

VIN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.73 - -0.65 -1.2 - -0.58 -
VOH=2.5V 5 -2.4 - -2.1 -4.5 - -1.9 -

Output High 
IOH VOH=9.5V 10 -1.8 - -1.65 -2.8 - -1.35 -Current 

VOH=13.5V 15 -4.8 - -4.3 -11 - -3.5 -
VIN=VSS,VDD m! 
VOL=0.4V 5 3.8 - 3.2 7 - 2.9 -

Output Low 
IOL 

VOL=0.5V 10 9.6 - 8.0 13 - 6.6 -
Current 

VOL-1.5V 15 25.0 - 24.0 47 - 20.0 -
VIN=VSS,VDD 

VOUT=0.5V 5 4.0 - 4.0 2.5 - 4.0 -
Input High VOUT=1.0V 10 8.0 - 8.0 5.0 - 8.0 -
Voltage VIH 
(TC4009UBP) VOUT=1.5V 15 12.0 - 12.0 7.5 - 12.0 -

I lOUT I <lilA 

Input Low VOUT=4.5V 5 - 1.0 - 1.7 1.0 - 1.0 

Voltage VIL VOUT=9.0V 10 - 1.5 - 2.3 1.5 - 1.5 
(TC4009UBP) V 

VOUT=13.5V 15 - 1.5 - 2.5 1.5 - 1.5 

I IOUTI <lilA 

Input High VOUT=4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Voltage 

VIH VOUT=9.0V 10 7.0 - 7.0 5.5 - 7.0 -
(TC4010BP) VOUT=13.5V 15 11.0 - 11.0 8.25 - 11.0 -

I IOUTI< lilA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4009UBP, TC4010BP 

TIC ELECTRICAL CHARACTERISTICS (Vss=ov, VDD=VCC) 

SYM- TEST CONDITION Vj)j) 
_40°C 25°C BSoC 

ARACTERISTIC BOL UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOUT=O.SV 5 - 1.5 - 2.25 1.5 - 1.5 ut Low 
tage 

VIL 
VOUT=1. OV 10 - 3.0 - 4.5 3.0 - 3.0 V 

4 OlOBP) VOUT=1. SV 15 - 4.0 - 6.75 4.0 - 4.0 

J lOUT J<lJlA 

,ut I "HI! Leve IIH VIH=lBV IB - 0.1 - 10-5 0.1 - 1.0 
JlA 

'rentl"L" Leve IlL Vn=OV 1B - -0.1 - -10-5 -0.1 - -1.0 

... 5 - 1.0 - 0.002 1.0 - 30 
.escent Device 

IDD VIN=VSS,VDD 10 2.0 0.004 2.0 - 60 JlA - -'rent 
'" 15 4.0 O.OOB 4.0 120 - - -

.11 valid input combination. ". Include ICC. 

JAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=SOpF, VDD=VCC) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
VDD (V) 

5 - 75 350 
:put Transition Time 

tTLH 10 - 30 150 
,w to High) 

15 - 20 110 ns 
5 - 25 70 

:put Transition Time 10 15 40 
Lgh to Low) tTHL -

15 - 12 30 

5 - 40 140 
Propagation Delay 

tpLH 10 - 25 BO 
Time (Low to High) 

15 . - 15 60 ns 
5 - 25 60 

Propagation Delay 
tpHL 10 - 15 40 

Time (High to Low) 
15 - 15 30 

5 - 45 200 
Propagation Delay 

tpLH 10 - 25 100 
Time (Low to High) 

15 - 15 70 ns 
5 - 50 130 

Propagation Delay 
tpHL 10 - 2,5 70 

Time (High to Low) 
15 - 15 50 

TC4009UBP - 15 22.5 pF put Capacitance CIN 
TC4010BP - 5 7.5 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4009UBP, TC4010BP 

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

TC4009UBP TC401011P 

20ne ZOne 20n8 20ns 

INPUT INPUT 

OUTPUT OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4011BP/BF, TC4012BP/BF 
TC4023BP/BF 

4011BP/TC4011BF QlJAD 2 INPUT NAND GATE 
4012BP/TC4012BF DUAL 4 INPUT NAND GATE 
4023BP/TC4023BF TRIPLE 3 INPUT NAND GATE 

The TC40llBP/BF, TC4023BP/BF, and TC40l2BP/BF 

input, 3-input, and 4-input positive logic NAND 

tes respectively. 

are 

nce all the outputs of these gates are provided 

th the inverters as buffers, the input/output 

aracteristics have been improved and the variation 

propagation delay time due to the increase in load 

pacity is kept down to the minimum. 

SOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL 

Supply Voltage VDD 

put Voltage VIN 
tput Vol tage VOUT 

Input Current lIN 

,wer Dissipation PD 
,erating TA 

orage 
Tstg mperature Range 

,ad Temp. / Time Tsol 

lGIC DIAGRA~l 

/4 TC4011BP/BF 

A 

B 

/2 TC4012BP/BF 

A 

B 

D 

/3 TC4023BP/BF 
A 

B 

RATING 

VSS _ 0.5 'U VSS + 20 

VSS -0.5 'U VDD+0.5 

V SS _ 0.5 'U VDD + 0.5 

±10 

300 (DIP) /180 (HFP) 

-40 'U 85 

-65 'U 150 

260 D C • 10 sec 

>0---0 X 

X~A·B·C·D 

><>--~O X 

X~A· B· C 

x~---OX 

UNIT 
V 

V 

V 

rnA 

mW 

DC 

DC 

M~ 
:'Q 

1 

MFP14 (F14GB-P) 

PIN ASSIGNMENT (TOP VIEH) 

TC4011BP/BF 

TC4012BP/BF 

Xl Al B1 C1 Dl NC Vss 

TC4023BP/BF 

A2 B2 Al Bl 01 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4011BP/BF, TC4012BP/BF, TC4023BP/BF 

RECO~lr,'ENDED OPERATI NG CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL BIN. TYP. MAX. UNIT~ 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=O) 

CHARACTERISTIC SYMBOL TEST CONDITION ViiD -40°C 25°C 85°C UN] 
(V) MIN. MAX. BIN. TYP. MAX. BIN. MAX. 

High-Level I lOUT I <l~A 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -

Output Voltage VIN=VSS. VDD 15 14.95 14.95 15.00 14.95 - - -
5 - 0.05 - 0.00 0.05 - 0.05 \ 

Low-Level VOL I lour I <llJA 10 - 0.05 - 0.00 0.05 - 0.05 
Output Voltage VIN=VDD 15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
Output High VOH=2.5V 

5 -2.5 - -2.1 -4.0 - -1. 7 -
Current IOH VOH=9.5V 

VOH=13.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -
(TC4012BP/BF) 

VIN=VSS. VDD 15 -4.0 - -3.4 -9.0 - -2.8 -
VOL-0.4V 5 0.61 - 0.51 1.5 - 0.42 -Output High VOL=0.5V 

Current IOL VOL=1.5V 
10 1.5 - 1.3 3.8 - 1.1 -

(TC4012BP/BF) VIN=VDD 
15 4.0 - 3.4 15.0 - 2.8 -

m! 

Output High VOH=4.6V 5 -0.2 - -0.16 - -0.12 -
Current 

IOH 
VOH=9.5V 10 -0.5 - -0.4 - -0.3 -

(TC4011BP/BF). VOH=13.5V 
(TC4023BP/BF) VlN=VSS. vDD 15 -1. 4 - -1.2 - -1.0 -
Output Low VOL=0.4V 5 0.52 - 0.44 - 0.36 -

Current 
IOL 

VOL=0.5V 10 1.3 - 1.1 - 0.9 -
(TC40 llBP /BF) , VOL=1. 5V 
(TC4023BP /BF) VIN=VDD 

15 3.6 - 3.0 - 2.4 -
Vour-0•5V • 4.SV 5 3.5 - 3.5 2.75 - 3.5 -

Input High VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -Voltage VIH Vour=1. 5V, 13. 5V 

I lOUT I <l~A 15 11. 0 - 11. 0 8.25 - 11. 0 -
1 

Vour=4.SV 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=9.0V 10 3.0 4.5 3.0 3.0 Voltage - - -

VIL VOur=13.5V 

I lOUT I <llJA 
15 - 4.0 - 6.75 4.0 - 4.0 

Input I ~evel 1m Vm=18V 18 - 0.1 - 10-5 0.1 - 1.0 

Current j "L" 10-5 ~l 

Leve IIL VIL=OV 18 - -0.1 - -0.1 - 1.0 

Quiescent 5 - 0.25 - 0.001 0.25 - 7.5 
Device Current IDD VIN=VSS. VDD 10 - 0.5 - 0.001 0.5 - 15 lJl 

* 15 - 1.0 - 0.002 1.0 - 30 
* All valld lnput cornblnatlons. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4011BP/BF, TC4012BP/BF, TC4023BP/BF 

NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS 

5 - 80 200 
utput Transition Time tTLH 10 - 50 100 

(TC4012BP/BF) 15 - 40 80 
5 - 80 200 

utput Transition Time 
tTHL 10 - 50 100 

(TC4012BP/BF) 15 - 40 80 

utpu~ Transition Time 5 - 130 400 

(TC4011BP /BF) tTLH 10 - 65 200 
(TC402 3BP /BF) 15 - 50 160 

utput Transition Time 5 - 100 200 

(TC4011BP /BF) tTHL 10 .. 50 100 
(TC4023BP /BF) 15 - 40 80 

ropagation Delay Time 
') - 150 300 

tpLH 15 - 70 150 
(TC4011BP /BF) 15 - 60 125 

5 125 250 ns 
ropagation Delay Time -

tpHL 10 - 60 125 
(TC4011BP /BF) 15 - 45 90 

ropagation Delay Time 5 - 95 250 
tpLH 10 - 45 120 

(TC4012BP/BF) 15 - 30 90 
5 - 95 250 

ropagation Delay Time 10 45 120 tpHL -
(TC4012BP /BF) 15 - 30 90 

ropagation Delay Time 5 - 250 400 
tpLH 10 - 110 200 

(TC4023BP/BF) 15 - 85 160 

ropagation Delay Time 5 - 180 350 
tpHL 10 - 90 175 

(TC402 3BP /BF) 15 - 75 125 

nput Capacitance CIN - 5 7.5 pF 

RCUIT AND HAVEFOR~1 FOR t,lEASURH1ENT OF DYNAt!:I C CHARACTERISTI CS 

CIRCUIT WAVEFORM ZOns ~OnB 

INPUT 

OiJTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4013BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4013BP/TC4013BF DUAL D-TYPE FLIP FLOP 
TC4013BP/BF contains two independent circuits of 

D type flip-flop. The input level applied to DATA 
input are transferred to Q and Q output by rising edge 
of the clock pulse. When RESET input is placed at "H", 
Q output becomes "L" regardless of other inputs and 
when RESET input is placed at "L" and SET input is 
placed at "H",~ Q output becomes "H" regardless of 
CLOCK or DATA. 

When both of RESET and SET are at "H", RESET takes 
precedence resulting Q="L" and Q="H". 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O.S"'VSS+20 V 

Input Voltage VIN VSS - 0.5'" VDD+O.5 V 

Output Vol tage VOUT VSS _ 0.5'" VDD+O.5 V 

DC Input Current lIN flO rnA 

Power Dissipation PD 300(DIP)/180(MFP) mW 
Operating TA -40'" 85 ·C 
Temperature Range 
Storage 

Tstg -65'" 150 ·C Temperature Range 

Lead Temp. / Time Tsol 260·C· 10 sec 

LOGIC DIAGRAN 

RESET ~ 

1 SET ~/B -() 

JW~~ ~, DATA 1'9 

~l 1 1A CL lA ~Q 
~L ~ .. 

CLOCK 

~ 
CL 

CL 

u~ 
uQ'-'" 

1 

MFP14(F14GB-P) 

PlN ASSIGNMENT 

~ 
V 1 14 VDD 

Q:I 2 13 0.2 

CLOCKl 3 12 0.2 

RESETl 4 11 CLOCK2 

DATAl 5 10 RESET2 

SETl 6 9 DATA2 

vss ? 8 SET2 

(TOP VIEW) 

BLOCK DIAGRAM 

6 8 

0 0 5 D 0. 1 9 D 1: 

3 CL R Q 2 11 CL R 11 1: 

4 10 
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~UTH TABLE 

INPUTS OUT PUTS 

RESET SET DATA CLOCK.co. ,<n + 1 ,<n + 1 

L H * * H L 

H L * '" L H 

H H * '" L H 

L L L S L H 

L L H S H L 

L L * S Q,n· Q.n • 

'COt,1MENDED OPERATING CONDITIONS (VSS=OV) -
CHARACTERISTIC SYMBOL 

)C Supply Voltage VDD 

[nput Volt'lge VIN 

rATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

* : DCN'T CARE 

.co. : LEVEL CHANGE 

NO CHANGE 

MIN. TYP. 

3 -
0 -

TC4013BP/BF 

MAX. UNITS 

18 V 

VDD V 

'vDD _40°C 25°C 85°C UNITS :HARACTERISTIC TEST CONDITION SYMBOL 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

Ugh-Level IIOUTI<l~A 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -)utput Voltage VIN=VSS ' VDD 15 14.95 1,4.95 15.00 14.9S - - - V 

"ow-Level I lOUT I <l~A 5 - O.OS - 0.00 0.05 - 0.05 

)utput Voltage VOL 10 - O.OS - 0.00 O.OS - O.OS 
VIN=VSS, VDD IS - O.OS - 0.00 O.OS - O. OS 
VOH=4.6V S -0.2 - -0.16 - -0.12 -

)utput High 
VOH=2.SV 

S - - - - - -IOH VOH=9.SV 
:urrent VOW13·SV 10 -O.S - -0.4 - -0.3 -

VIN=VSS, VDD 15 -1. 4 - -1. 2 - -1.0 -
VOL=0.4V 

rnA 

)utput Low S 0.S2 - 0.44 - 0.36 -
VOL=0.5V 

:urrent 
IOL VOL=l.SV 10 1.3 - 1.1 - 0.9 -

VIN=VSS, VDD IS 3.6 - 3.0 - 2.4 -
VOUT-O.SV, 4.5V 5 3.S - 3.S 2.75 - 3.5 -

[nput High VOUT=1.0V, 9.0V 10 7.0 7.0 5.5 7.0 VIH - - -
,oltage VOUT=1.5V,13.SV 

I lOUT I <l~A 
15 11.0 - 11.0 8.2S - 11.0 -

VOUT=O.SV, 4.SV S loS 2.25 1.5 1.5 V 
[nput Low - - -

VOUT=1. OV, 9.0V 10 - 3.0 - 4.S 3.0 - 3.0 
Voltage VIL VOUT=1.SV,13.SV 

I lOUT I <l~A 15 - 4.0 - 6.75 4.0 - 4.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4013BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Continued) 

CHARACTERISTIC SYMBOL TEST CONDITION Viii) _40°C 25°C 85°C 
UNITSI 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

Input 
IIH" IIH VIH=18V 18 - 0.3 - 10-5 0.3 -. 1.0 Level 

Current "L" IIL 10-5 IlA 
Level VIL=OV 18 - -0.3 - -0.3 - -1. 0 

Quiescent 5 - 4 - p.002 4 - 30 
IDD VIN=VSS, VDD 10 - 8 - p.004 8 - 60 IlA 

Device Current .. 15 - 16 - 0.008 16 - 120 

~ All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C VSS=OV CL=50pF) , , 
CHARACTERISTI C SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS 

Output Transition Time 
5 - 130 400 

tTLH 10 - 65 200 
(Low to High) 

15 50 160 -
Output Transition Time 5 - 100 200 

tTHL 10 - 50 100 
(High to Low) 

15 - 40 80 

Propagation Delay Time tpLH 5 - 250 400 
10 - 120 250 ns 

(CLOCK - Q, "Q) tpHL 15 - 80 200 

Propagation Delay Time 5 - 200 400 

(SET, RESET - Q, CD tpLH 10 - 80 200 
15 - 60 150 

5 - 220 400 
Propagation Delay Time 

tpHL 10 90 200 -
(SET, RESET - Q, "Q) 15 - 75 150 

5 2 3.5 -
Max. Clock ·Frequency fCL 10 5 10 - MHz 

15 7 15 -
Max. Clock Input Rise 5 20 - -

Time trCL 
Max. Clock Input Fall 10 2.5 - - IlS 

Time tfCL 15 1.0 - -
Pulse Width 

5 - 125 250 
Min. 

tWH 10 - 50 100 
(SET, RESET) 

15 35 70 -
5 20 80 

ns 
Min. Set-up Time -

tsu 10 - 10 40 
(DATA - CLOCK) 15 - 5 20 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4013BP/BF 

WAVEFOR~1 FOR ~1EASUR[I.IENT OF DYNAI·lIC CHARACTERISTICS 

~AVEFORM 1 WAVEFORM 2 

ZOna 20ns 20ns ZOna 

DATA SET 

RESET 

CLOCK 

11<-=..:..:::..._1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4014BP C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4014BP 8-STAGE STATIC SHIFT REGISTER 
(SYNCHRONOUS PARALLEL OR SERIAL lNPUT/SERIAL OUTPUT) 
TC4014BP is 8 stage shift register having PARALLEL 

, IN/SERIAL OUT operation, which can also perform 
, SERIAL IN/SERIAL OUT operation. In both parallel 
operation and serial operation, the input data is 
obtained on the output of each F/F by rising edge of 
CLOCK input. (SYNCHRONOUS PARALLEL OR SYNCHRONOUS 
SERIAL INPUT) 
Switching of parallel operation and serial operation 
is achieved by prs CONTROL input. PAr~LLEL operation 
is performed when p~ CONTROL is "H" and SERIAL 
operation is performed when it is "L". 

MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5 -VSS+20 V 

Input Voltage VIN VSS-O.5 -VDD+0.5 V 

Output Voltage VOUT VSS-0.5 -VDD+0.5 V 

DC Input Current lIN :tlO rnA 

Power Dissipation PD 300 mW 

Operating Ambient 
TA -40- 85 °c Temperature Range 

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time Tsol 260°C . 10sec 

LOGIC DIAGRAM 
PARALLEL 

p/S 
CONTROL g~~~--~~--~~;----+~r---~~ 

DIP 16(3D16A-P) 

PIN ASSIGNMENT 

PIS 1 

Q.6 2 

Q.s 3 

16 VDD 

15 PI7 

PI6 

PI5 

Q.7 

SERIAL IN 

CLOCK 

9 p/S 
L-______ ~ CONTROL 

(TOP VIEW) 

TRUTH TABLE 
INPUTS OUTPUTS L> 

CLOCK p/S PI1 PIn 81 '<1 Q.n 
L>L> 

J L .. .. L L '<0-1 

S L .. .. H H Q.0-1 

S H L L ,. L L 

S H H L .. H L 

S H L H II L H 

S H H H .. H H 

L .. Of '" .. No Change 

n ; 2-S 

6.; Q.I-Q.5=Internal 

~; Level Change 

• ; Don I t Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4014BP 

(ECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

)C Supply Voltage VDD 3 - 18 V 

[nput Voltage VIN 0 - VDD V 

iTATIC ELECTRICAL CHARACTERISTICS (VSS=O) 

CHARACTERISTIC SYM- TEST CONDITION 'VnD -40°C 2S o C 85°C UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
Ugh-Level 

VOH 
I IOUTI < lp,A 

10 9.95 9.95 10.00 9.95 )utput Voltage - - -
VIN=VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I <LtA 5 - 0.05 - 0.00 0.05 - 0.05 
"ow-Level 
)utput Voltage VOL VIN=VSS,VDD 10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

)utput High 
10H VOH=9.5V 10 -1.5 - -1.3 -2.2 - -1.1 -;urrent 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS, VDD 

rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

)utput Low 
IOL 

VOL=O.SV 10 1.5 - 1.3 3.8 - 1.1 -
:urrent 

VOL=1.S 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=0.SV,4.5V 5 3.5 - 3.5 2.75 - 3.5 -
:nput High 

VIH 
VOUT=1. OV, 9. OV 10 7.0 - 7.0 5.5 - 7.0 -

loltage 
VOUT=1. 5V, 13. SV 15 11.0 - 11.0 8.25 - 11.0 -
1I0uTI <lftA V 
VOUT=0.5V,4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

lnput Low 
VIL 

VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 
loltage 

VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I IOUTI <lftA 

:nput !"H" Leve IIH VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 
ftA 

~urrent I "L" Leve IlL VIL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - 150 
luiescent 

IDD VIN=VSS,VDD 10 - 10 - 0.010 10 - 300 ftA )evice Current .. 
15 - 20 - 0.015 20 - 600 

, All valid input combinations. 

-------------109 ----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4014BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25'C, VSs=OV, CL-50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
VDD (V) 

5 - 80 200 
Output Transition Time 

tTLH 10 - 50 100 
(Low to High) 

15 40 80 - ns 
• 5 - 80 200 

Output Transition Time 
tTHL 10 - 50 100 

(High to Low) 
15 40 80 -

5 - 160 320 
Propagation Delay Time tpLH 

10 - 70 160 ns 
(CLOCK - Q) tpHL 

15 - 50 120 

5 3 7.5 -
Max. Clock Frequency fCL 10 6 20 - MHz 

15 8.5 26 -
5 - 65 180 

Min. Clock Pulse Width tw 10 - 25 80 ns 

15 - 20 50 

5 20 - -
Max. Clock Rise Time trCL 

10 2.5 - - ttS 
Max. Clock Fall Time tfCL 

15 1.0 - -
5 - 40 120 

Min. Set-Up Time . 
tsu 10 - 15 80 

(81 - CLOCK) 
15 - 10 60 

5 - 35 80 
Min. Set-Up Time 

tsu 10 - 15 50 ns 
(PI - CLOCK) 

15 - 10 40 

5 - 80 180 
Min. Set-Up Time 

(P is - CLOCK) 
t8U 10 - 30 80 

15 - 20 60 

Min. Hold Time 5 - -10 60 

CI, ) tH 10 - -2 30 ns :7i- CLOCK 
15 - 0 20 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4014BP 

IAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1. WAVEFORM 2. 

20ns 20ns 

CLOCK 

SI, 
PI, 
p/S 

CLOCK 

20ns 

20ns 

tsu 

20ne 

901'0 
50% 
10% 

--------------III-----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4015BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC40l5BP /TC40l5BF DUAL 4-STAGE STAT! C ISHI FT REGISTER 
(With Serial Input/Parallel Output) 

TC4015BP/BF contains two circuits ot 4 stage shift 
registers and the independent output is derived from 
each stage. As all the D type flip-flops of every . 
stage have common RESET input, asynchronous clear oper
ation can be achieved by an external signal at arbi
trary timing. The flip-flop of each stage is triggered 
by rising edge of CLOCK input. 
RESET input of "H" level resets the contents of all 
the stages to "L" regardless of CLOCK and DATA inputs 
and all of data outputs Ql through Q4 become "L". 
This can be used for converting serial data to parallel 
one and for ring counters of any numbering systems. 

ABSOLUTE MAXIMUM RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS - 0.5 '" VSS + 20 V 

Input Voltage VIN VSS - 0.5 '" VDD+0.5 V 

Output Voltage VOUT VSS - 0.5'" VDD+0.5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300(DIP)/180(HFP) mW 
Operating TA -40'" 85 °c 
T~mperature Range 
Storage 

Tstg -65'" 150 °c Temperature Range 

Lead Temp. /Time Tsol 260°C' 10 sec 

LOGI C DIAGRAt~ 

~ v v 

~ r-... "-
::: v 

6,{ 
.... v 

RESET 

INTERNAL FLIP FLOP . r -- -- --------- - - -"l 
RI Lr-.. r 

C'< 

CL -
R '< 

D' .... 1 --l-'" ...... 1 1 

1 v~ I T ...... r VI 1'< 
t CL ~ CL I 

: r CL c~ CL I 

C L 1----'-[>0--eLI ".. L ____________ __ _ • __ ....J 

,,~ 
m~~ 

1 

MFP 16 (F 16GC-P) 

PIN ASSIGNMENT 

~ 
1 16 

'<4E 2 J5 DAIAB 

'<:;A :; 14 RESETB 

'<ZA 4 13 '<IB 

'<IA 5 J2 '<2B 

RES ETA 6 11 '<:;B 

DATAA 7 10 'i4A 

Vss 8 9 CLOCKA 

( TOP VIEW) 

TRUTH TABLE 
INPUTS OUT PUTS 

CLOCKL>. DATA RESET '<I '<2 '<3 

S L L L '<I '<2 

J H L H '<I '<2 

L * L NO CHANGE 

* * H L L L 

2.: LEVEL CHANGE 

* : DONIT CARE 

'<4 

'<3 

'<3 

L 

TOSHIBA----------112-------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4015BP/BF 

~ECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 
r-- _40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <l].lA 
5 4.95 - 4.95 5.00 - 4.95 -

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS ' VDD 15 14.95 14.95 15.00 14.95 - - -
5 0.05 0.00 0.05 0.05 

V 
IIOUTI <lIJA - - -

Low-Level 
VOL 10 0.05 0.00 0.05 0.05 Output Voltage VIN=VSS, VDD 

- - -
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 
5 -0.2 - -0.16 - -0.12 

VOW 2. 5V -
Output High 

IOH 5 - - - - - -
VOH=9.5V 

Current 
VOH=13.5V 

10 -0.5 - -0.4 - -0.3 -
Vui=vss, VDD 

15 -1. 4 - -1. 2 - -1.0 - rnA 

VOL=0.4V 5 0.52 - 0.44 - 0.36 -
Output Low VOL=0.5V 

IOL 10 1.3 - 1.1 - 0.9 -
Current VOL=1. 5V 

15 3.6 - 3.0 - 2.4 -
VIN=VSS, VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VaUT=1.aV, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VaUT=1.5V,13.5V 15 11.0 - 11.0 8.25 - 11.0 -

IIOUTi<lIJA 
V 

Va UT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VaUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VIL VaUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI<lIJA 
"HIT IIH VIH=18V 18 - 0.3 - 10-5 0.3 - 1.0 Input Level ].lA 

Current ilL" IIL VIL=OV 18 -0.3 -10-5 -0.3 -1.0 Level - - -

Quiescent 5 - 20 - 0.005 20 - 150 

IDD VIN=VSS , VDD 10 - 40 - 0.010 40 - 300 IJA 
Device Current 

* 15 80 0.015 80 600 - - -
* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4015BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION Vj)j) MIN. TYP. MAX. UNITS 
(V) 

Output Transition Time tTLH 
5 - 130 400 

10 - 65 200 
(Low to High) 15 - 50 160 

Output Transition Time 
5 - 100 200 

tTHL 10 - 50 100 
(High to Low) 15 - 40 80 

Propagation Delay Time 5 - 280 600 
tpLH 10 - 130 300 ns 

i (CLOSE - Q) 15 - no 250 

Propagation Delay Time 5 - 240 600 
tpHL 10 - 115 300 

(CLOSE - Q) 15 - 90 250 

Propagation Delay Time 5 - 350 700 

(RESET - Q) 
tpHL 10 - 150 300 

15 - 120 200 
5 1.0 2.5 -

Hax. Clock Frequency fCL 10 2.5 7.0 - HHz 
15 3.0 8.0 -

Min. Pulse Width 5 - 150 300 
tWH 10 - 75 150 

(RESET) 15 - 60 130 
5 150 300 

ns 
Min. Set-up Time -

tsu 10 - 100 200 
(DATA - CLOCK) 15 - 70 150 

Max. Clock Input Rise Time trCL 5 20 - -
Hax. Clock Input Fall Time 10 2.5 - - ~s 

tfCL 15 1.0 - -
Input Capacitance CIN - 5 7.5 pF 

WAVE FORt·' FOR t·1EASUREMENT OF DYNAt1! C CHARACTER! STI CS 

WAVE FROM 1 20na 20na WAVEFROM 2 

DATA CLOCK 

lCP,O 

CLOCK 

tWH 

~SET~ 

~ ~ I~::L / 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4016BP/BF 

TC4016BPjTC4016BF QUAD BILATERAL SWITCH 

TC40l6BP/BF contains for circuits of independent 
bidirectional switches. When control input CONT is 
placed at "H" level, the impedance between the input 
and output of switch becomes low and when CONT is 
placed at "L" level, it becomes high. This can be 
used for switching analog and digital signals. 

Resistance during ON, RoN 
5 x 102n (TYP.) ••••••• VDD-VSS=lOV 
2.5 xl02n(TYP.) ••••• VDD-VSS=15V 

Resistance during OFF, RoFF 
RoFF(TYP.) > 109n 

ABSOLUTE ~IAXI NU~1 RATINGS 

CHARACTERISTIC SYEBOL RATING 

DC Supply Voltage VDD VSS-O.5 '" VSS+20 

Control Input Voltage VCIN VSS-O.5 '" VDn+O. 5 
Switch 1/0 Voltage VI / O VSS-0.5 '" VDD+O. 5 

Control Input Current IC ±10 

Power Dissipation PD 300(DIP)/180(MFP) 
~perating Temperature TA -40'" 85 Range 

Storage Temperature Tstg -65", 150 Range 
Lead Temp. /Time Tsol 260°C· 10 sec 

LOGI C DI AGRA~l 
o LOGIC SYMBOL(~4 TC4016BP/BF) 

UNITS 

V 
V 

V 

rnA 

mlV 

°c 

°c 

CONTROL : 

IN/t)UT I 3>1----0 OUT/IN 

o CIRCUIT SCllEMATIC(l/4 TC4016Bp/llF) 

CONTROL 

VSS OUT/IN 

,~ 
a~Hl 

I 

MFPI4(F14GB-P) 

PIN ASSIGN~IENT 

IN/oun 

OUT/INI 

OUT/lN2 CONT4 

Il!/OUT2 IN/OUT4 

CONT2 

CONT3 

(TOP VIEW) 

TRUTH TABLE 

CONTROL IMPEDANCE BETWEEN 
IN/OUT - OUT/IN '" 

H 2 - 2uxlo"n 

L > lo'n 

* SEE STATIC ELECTRICAL 
CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4016BP/BF 

RECOM~lENDED' OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL NIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 

Input/Output Voltage VIN/VOUT 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (In case not specifically appointed, VSS=OV) 

TEST VSS VDD 
_40DC 25°C 85 DC 

CHARACTERISTIC SYMBOL UNIT~ 
CONDITIONS (V) (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 3.5 - 3.5 2.4 - 3.5 -
COI,1tro1 Input 

VIH llis 1=10llA 10 7.0 - 7.0 4.B - 7.0 -
High Voltage 15 11.0 - 11. 0 7.2 - 11. 0 -

V 
Control Input 5 - 1.0 - 1.7 1.0 - 1.0 

Low Voltage 
VIL I lis 1=10)JA 10 - 1.0 - 1.7 1.0 - 1.0 

15 - 1.0 - 1.7 1.0 - 1.0 
VIN-5V 5 - - - 600 - - -
VIN=2.5V 5 - - - 6000 - - -
VIN=0.25V 5 - - - 600 - - -
VIN=10V 10 - 600 - 250 700 - 900 
VIN=5V 10 - 1300 - 600 1500 - 2000 
VIN=0.25V 10 - 600 - 250 700 - 900 

RON 
VIN=15V On-State 15 - 430 - 200 500 - 650 

Resistance V1N=7.5V 15 - 800 - 300 950 - 1200 
VIN=0.25V 15 - 430 - 200 500 - 650 

" VIN=5V -S 5 - 600 - 2S0 700 - 900\ 
VIN=±0.2SV -5 5 - 1300 - 600 1500 - 2000 

VIN=-5V -5 5 - 600 - 250 700 - 900 

VIN=7.5V -7.5 7.5 - 430 - 200 500 - 650 
VIW±O.25V -7.5 7.5 - BOO - 300 950 - 1200 

VIN=-7.5V -7.5 7.5 - 430 - 200 500 - 650 

liOn-State 
Resistance RONlI -5 5 - - - 15 - - -Between Any 
2 Switches -7.5 7.5 - - - 10 - - -

VIN=10V, VOUT=OV 10 - - - ±0.01 ±125 - -
Input/Output 

IOFF 
VIN=OV, VOUT=10V 10 - - - ±0.01 ±125 - - nA 

Leakage Current VIN=lBV,VOUT=OV IB - ±250 - 000.1 ±250 - nooo 
VIN=OV, VOUT=lBV 18 - ±250 - ±0.1 :,:250 - ±1000 

Quiescent 5 - 1.0 - 0.001 1.0 - 7.5 
IDD VIN=VDD, VSS 10 - 2.0 - 0.001 2.0 - 15 

Device Current 
* 15 - 4.0 - 0.002 4.0 - 30 l-cA 

IIH VIH=lBV 18 - 0.3 - 10-5 0.3 - 1.0 

I 
Input Current 

VIL=OV -0.3 -10-5 -0.3 -1. 0 IIL 1B - - -
* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4016BP/BF 

DYNAt·lIC ELECTRICAL CHARACTERISTICS (Ta=25°C) 

CHARACTERISTICS SYMBOL TEST CONDITION VSS(V) VDD(V) MIN. TYP. 

Propagation Delay Time tpLH RL=lOkQ 0 5 - 50 

0 10 - 20 
(IN - OUT) tpHL CL=50pF 0 15 - 16 

Propagation Delay Time tpLH RL=10kQ 
0 5 - 100 
0 10 - 40 

(CONTROL - OUT) tpHL CL=50pF 0 15 35 -

Max. f MAX 
0 S - 4.0 

Control Input CL=lSpF 0 10 10.0 -
Repetition Rate (CONT) 0 lS - 12.0 

RL=2kQ -5 5 - 8.5 

fMAX RL=10kQ -5 S - 7.S 
-3dB Cutoff Frequency 

(I -0) RL=lOOkQ 
CL=15pF (*1) 

-5 5 - 5 

Total Harmonic RL =lOkrl -5 S - 0.3 -Distortion f=lMHz (*2) 

-50dB Feedthrough - RL=lkQ (*3) Frequency -5 S - 600 

Crosstalk RIN=lkQ 0 S - 50 
- RoUT=lOkQ 0 10 - 100 

(CONTROL - OUT) CL=15pF 0 15 - lSO 

Control Input - S 
Input Capacitance CIN 

Switch I/O - 4 

*1. The frequency at 20 log 10Vos=_3dB shall be fMAX(I-O) using sine wave of 
Vis 

±2.5Vp_p for Vis. 

*2. Vis shall be sine wave of ±2.5Vp_p . 

MAX. 

100 
40 
30 

140 
60 
50 

-
-
-
-
-
-

-

-

-
-
-
-
-

*3. 
Vos 

The frequency at 20 log 10---=-50dB shall be the feed through using sine wave 
Vis 

of ±2.SVp_p 

UNITS 

ns 

MHz 

% 

kHz 

mV 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4016BP/BF 

CIRCUIT FOR MEASURD1ENT OF DYNAr~IC CHARACTERISr:T..:.I""CS"--_____________ _ 
1 tpLH • tpHL (IN - OUT) 

Vss 

RON = l~ x(V1N - VOUT) 
VOUT 

:s CROSSTALK 

'IN 
20ns 20ns 

Vss 

[ k£) J 

Rour10k£) 
CL~15pF 

2 tpLH • tpHL (CONTROL - OUT) 

4 FEEDTHROUGH 

5Vp _ p 

cw 
V IN o--Q.--f--K 

Vss 

6. FREQUENCY RESPONCE, DISTORTION 

5V p _p 

AC 

VOLT METER 

DISTORTION 
METEn 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4017BP/BF 

rC4017BP/TC4017BF DECADE COUNTER/DIVIDER 
rC4017BP/BF is decimal Johnson counter consisting of 
) stage D-type flip-flop equipped with the decoder to 
:onvert the output to decimal. 
)epending on the number of count pulses fed to CLOCK 
or CLOCK INHIBIT one output among 10 output lines 
IIQO" through "Q9" becomes "HI! level. 
rhe counter advances its state at rising edge of 
:LOCK (CLOCK INHlBIT="L") or falling edge of CLOCK 
INHIBIT (CLOCK="H"). RESET input to "H" level resets 
the counter to QO="H" and Ql through Q9="L" regardles 
of CLOCK and CLOCK INHIBIT. 

I1AXIMUM RATINGS 
CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

Output Voltage VOUT 

DC Input Current lIN 

Power Dissipation PD 
Operating Ambient 

TA Temperature Range 
Storage Temperature 

Tstg Range 

Lead Temp./Time Tsol 

LOGIC DIAGRAM 
CLOCK '<5 

RATING 

VSS-0.5 -VSS+20 

VSS-0.5 -VDD+0.5 

VSS-0.5 - VDD+O. 5 

±10 

300(DIP)/180(MFP) 

-40 -85 

-65 -150 

260 DC 10sec 

UNIT 

V 

V 

V 

rnA 

mW 

DC 

DC 

2 

CARRY 
OUT 

DIP 16 (3D16A-P) 

16~ 
MFP 16 (F16GC-P) 

PIN ASSIGNMENT 

16 VDD 

15 RESET 

14 CLOCK 

13 Cr.oCK 
INHIBIT 

12 CARRY OUT 

11 '<9 

10 C<4 

9 '<a 

(TOP VIEW) 

TRUTH TABLE 

INPUTS 
SELECTED 

CLOCK 6 CLOCK 
INHIBIU 

RESET OUTPUT 

.. .. H '<0 
,. H L 'tn (NC) 

L .. L 'tn (NC) 

S L L 'tn + 1 

1.. L L 'tn (NC) 

H S L 'tn (NC) 

H L L 'tn+ 1 

6; Level Chan~e .. ; Don1t Care 

NC ; No Change 

CARRY OUT t 
IH' .. Q.O-Q.4-=R H " 
ILl "'Q.5_Q.g=w H, 
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TOSHIBA INTEGRArED 'CIRCUIT TECHNICAL DATA 

TC4017BP/BF 

TI~lI NG CHART 

RESET ~L ____________________________________________ ~r---

CLOCK lSLll-iLiL "LiL "LfLfLn-
CLOCK 
INHIBIT 

ttl 

CARRY OUT 

f--

I 
i--

-
i--

-

RECOMr~ENDED OPERATING CONDITIONS (Vss=OV) 

r 
"--

r-

r---

-

-

:S w-U wu-
"--

-
r-

~ 

CHARACTERISTIC. SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - -40°C 25°C 85°C 
CHARACTERISTIC 

BOL 
TEST CONDITION VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level 

VOH 
J IOUTI<l.uA 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 -
V 

5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level 

VOL 
J lOUT J<lflA 

10 0.05 0.00 0.05 0.05 
Output Voltage - - -

VIN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4017BP/BF 

5TATIC ELECTRICAL CHARACTtRISTICS (Vss;OV) 

SYM- - _40°C 25°C 85°C 
CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOH;4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOH;2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Jutput High 
lOR VOH;9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH;13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN;VSS,VDD rnA 

VOL;0.4V 5 0.61 - 0.51 1.5 - 0.42 -
:Jutput Low 

VOL;0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current 10L VOL;1.5V 15 4.0 - 3.4 15.0 - 2.8 -

VIN;VSS,VDD 

VOUT;0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High VOUT;1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VIR 

VOUT;1. 5V, 13. 5V 15 11. 0 - 11. 0 8.25 - 11.0 -

I lOUT I <ltLA V 
VOUT;0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT;1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT;1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <ltLA 

Input !IIH"Level IIH VIH:18V 18 - 0.1 - 10-5 0.1 - 1.0 
tLA 

Current! "L"Level IlL VIL;OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - 150 
Quiescent 

IDD VIN;VSS,VDD 10 - 10 - 0.010 10 - 300 tLA Device Current .. 
15 - 20 - 0.015 20 - 600 

.' All va1~d ~nput comb~nat~on. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta;25°C, VSs;OV, CL;50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD (V) MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

to High) tTLH 10 - 50 100 
(Low 

15 - 40 80 
ns 

5 - 80 200 
Output Transition Time 

(High to Low) tTHL 10 - 50 100 

15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4017BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD (V) MIN. TYP. MAX. UNIT 

5 - 325 650 
Propagation Delay Time tpLH 

10 - 135 270 
(CLOCK - Qn) tpHL 

15 - 85 170 

5 - 280 600 
Propagation Delay Time tpLH 

10 110 250 - ns 
(CLOCK - CARRY OUT) tpHL 

15 - 75 160 

Propagation Delay Time 5 - 265 530 
tpLH 

(RESET - Qn ) 10 - ll5 230 
RESET - CARRY OUT tpHL 

15 - 85 170 

5 2.5 6 -
Max. Clock Frequency fCL 10 5 12 - MHz 

15 5.5 13.5 -
5 - 85 200 

Min. Clock Pulse'Width tw 10 - 40 100 

15 - 35 90 
ns 

5 - 50 260 
Min. Pulse Width 

tWH 10 - 20 110 
(RESET) 

15 15 60 -
5 

Max. Clock Rise Time trCL 
10 No Lomit I'S 

Max. Clock Fall Time tfCL 
15 

5 - 30 230 
Min. Set-up Time 

tsu 10 - 15 100 ns 
(CLOCK INHIBIT - CLCOK) 

15 - 10 70 

5 - -55 400 
Min. Removal Time 

trern 10 - -20 280 ns 
(RESET - CLOCK) 

15 - -15 150 

IT" .r Capacitance CIN - 5 7.5 pF 
'--.. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4017BP/BF 

flAVEFORMS FOR MEASUREt~ENT OF DYNMlIC CHARACTERISTICS 

WAVEFORM 1. 

CLOCK 

'<0 

CARRY OUT 

WAVEFORM 2. 

CLOCK 

RESET 

'<0, 
CARRY OUT 

20n6 200s 

200s 20ns 

WAVEFORM 3. 
200s 

CLOCK 
INHIBIT 

20ns 20ns 

CLOCK 
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TC4018BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4018BP PRESETTABLE DIVIDE-By-ION" COUNTER 
TC40l8BP is frequency division counter consisting of 
5 bit Johnson counter having capability of frequency 
division by the factors of 1/2, 1/4, 1/6, 1/8 and 
1/10 by connecting outputs 01 through 05 to DATA 
input. Similarly by connecting the outputs of 01 
through 05 to DATA input through gates, frequency 
division by the factors of 1/3, 1/5, 1/7 and 1/9 can 
be achieved. 
RESET and PRESET are asynchronous type and when 
RESET="H", all of ('11 through 05 are "H". When 
PRESET ENABLE="H", On is complement of INn. DIP 16 (3D16A-P) 

The counter advances its state by rising edge of 
clock input. 

MAXIMUM RATINGS 
CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 

Operating Ambient 
Temperature Range 
Storage Temperature 
Range 

Lead Temp./Time 

LOGIC DIAGRAM 

PRESET 
ENABLE 

RESET 

• RESET precedent 

SYMBOL RATING 

VDD VSS-0.5-VSS+20 

VIN VSS-O. 5 - VDD+O. 5 

VOUT VSS-O. 5 - VDD+O. 5 

lIN ±10 

PD 300 

TA -40- 85 

Tstg -65 -150 

Tsol 26°C 10sec 

IN1 

Q1 

UNIT 

V 

V 

V 

rnA 

mW 

°c 

°c 

PIN ASSIGNMENT 

(TOP VIEW) 

13 

Q;5 

VDD 

RESET 

CLOCK 

Q5 

IN5 

Q;4 
PRESET 
ENABLE 
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IMING CHART 

CLOCK 

RESET 

PRESET 
ENABLE 

IN2 

Q1 

Q2 

~:lL:lLL:lLL:lrl0-

I 

DON'T CARE 
UNTIL PRESET 
GOES HIGH 

I- -

I 

I 

I I 
I I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4018BP 

rl"l "l n-n-n-n-n-rlL 

J I 

~ l-II -l- f- -

-I-U-r rt I----I-
W-

f- -
ILl-

-l-II W f- -
I-

-l-II W-
i--

l-

r I-hi 
I r I-h I 

J~ I 

I I r l-I-

I 
f- -

I l-I-U I -
(Q5 CONNECTED TO DATA INPUT) 

°UNCTION SELECTION, TRUTH TABLE 
FUNCTION SELECTION TRUTH TABLE 

COUNTER CONNECT CLOCK RESET PE INn '<n 
MODE DATA INPUT COMMENTE 

(Pln 1) to : L L L ,. 'in L::, 

10 (D1Vl.Slon) '<5 I L L li' Dn 
8 , Q4 .. L H L H 

6 , Q3 - ~ L H H L 

4 , Q2 • H .. ~ H 

2 , Q1 

'" Don1t care 

9 , Q5 '<4 USE AND GATE .6 No Change 

7 , Q4 Q3 

5 , Q3 Q2 

3 , 
Q2 ((1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4018BP 

RECOM~1ENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL TEST CONOITION MIN. TYP. MAX. UNIT 

OC Supply Voltage Von 3 - IS V 

Input Voltage VIN a - Von V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONnITION 
r--- _40°C 25°C S5°C UNIT 

BOL Von 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level ] lOUT] < 1"A 

10 9.95 9.95 10.00 9.95 VOH - - -Output Voltage VlN=VSS,VOO 
15 14.95 - 14.95 15.00 - 14.95 - V 

5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level ] lOUT] < 1J.!A 
Output Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

VlN=Vss, Von 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.S -
VIN=VSS,VOO rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS,VOO 

VOUT=0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VlH 
VOUT=1. OV, 9. OV 10 7.0 - 7.0 5.5 - 7.0 -

Voltage 
VOUT=1. 5V, 13. 5V 15 11.0 - 11. a S.25 - 11.0 -
] IOUT] < 1J.!A V 
VOUT=0.5V,4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

] lOUT] <lJ.!A 

Input I "H" Leve IlH VIH=lSV 18 - 0.1 - 10-5 0.1 - 1.0 J.!A 
currentl "L" Leve IlL VIL=OV IS - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - 150 
Quiescent 

Ion VIN=VSS,Voo 10 - 10 - 0.010 10 - 300 J.!A 
Device Current ,. 

15 - 20 - 0.015 20 - 600 

,. All va1ied input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4018BP 

lYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
VDD (V) 

5 - 80 200 
)utput Transition Time 10 50 100 :Low to High) tTLH -

15 - 40 80 ns 
5 - 80 200 

)utput Transition Time 
tTHL 10 50 100 :High to Low) -

15 - 40 80 

'ropagation Delay Time tpLH 
5 - 280 560 

CLOCK - Q) tpHL 10 - llO 220 

15 - 80 160 

'ropagation Dealy Time 
tpLH 

5 - 300 600 

'PRESET _'Q) tpHL 10 - llO 250 ns 
ENABLE 

15 - 80 180 

5 - 300 600 
'ropaga ti£.n Delay Time 

tpLH 10 - llO 250 :RESET - Q) 
15 - 80 180 

5 2 4 -
lax. Clock Frequency fCL 10 5.5 II - MHz 

15 8 16 -
5 - 125 250 

lin. Clock Pulse Hidth tw 10 - 45 90 ns 

15 - 30 60 

5 
lax. Clock Rise Time trCL 

10 No Limit ILS 
lax. Clock Fall Time tfCL 

15 

5 - 35 70 
lin. Set-up Time 

(DATA - CLOCK) tsu 10 - 15 30 ns 

15 - 10 20 

5 - -20 140 
1in. Hold Time 

(DATA - CLOCK) 
tH 10 - -5 80 ns 

15 - -5 60 

1in. Removal Time 5 - 35 80 

(~~~ET - CLOCK) 
t rem 10 - 15 30 ns 

15 - 10 20 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4018BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL-50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD (V) MIN. TYP. MAX. 

Min. Pulse Width 5 

(PRESET ENABLE,) tWH 10 
RESET 15 

Input Capacitance CIN 

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1. 

CLOCK 

li:n 

WAVEFORM 2. 

PRESET ENABLE, 
RESET 

iin 

WAVEFORM 3. 

DATA 

CLOCK 

20n8 20DB 

20nB 

50% 

tpLH 

20ns 

20ns 

tsu tH 

WAVEFORM 4. 

PRESET ENABLE, 
RESET 

CLOCK 

- 110 220 

- 40 80 

- 30 60 

- 5 7.5 

20ne 20n8 

tWH 20n6 

UNIT 

ns 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ..01IIII11 •••••••••••••••••• 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

)19BP/TC4019BF QUAD AND/OR SELECT GATE 
TC4019BP/BF is four circuit AND-OR SELECT GATE. 

basic circuit consists of two 2 input &~D gates 

an OR gate receiving two outputs from the AND 

:es. The input signals applied to An and Bn (n= 

4) are selected by the common s71ection input to 

L the four circuits, KA and KB and the outputs are 

:ained at Dn. 

This is suitable for data selectors and 

ltiplexers of 4 bits 2 channels. 

DLUTE MAXIMUM RATINGS 
tlARACTERlSTIC SYMBOL RATING 

Supply Voltage VDD VSS - 0.5 '" VSS + 20 

ut Voltage VIN VSS-0.5,\-VDD+0.5 

put Voltage VOUT V S5 - 0.5 '" VDD + 0.5 

Input Current lIN ±10 

er Dissipation PD 300 (DlP)/180(MFP) 
rating TA 
perature Range -40'" 85 

rage 
Tstg -65'" 150 perature Range 

d Temp. /Time Tsol 260°C· 10 sec 

IC OJ AGRA~1 

KB 14e>-

A4 15 Db "-... 13 D4 

B4 1 ~ 

~, A3 2 
~ 

.... 12 D3 
B3 3 ~ 

~ A2 4 ... 
v 11 D2 

B2 5 ) 

=q A1 6 
"-... 10 D1 

B1 7 ) 

KA 9 

UNIT 
V 

V 

V 

rnA 

mW 

°C 

°C 

TC4019BP/BF 

PIN 

,,~ 
DIP16 (3D16h-P) 

16~ 
1 

MFP16(F16GC-P) 

ASSIGNMENT 

B"~ VDD 

A3 2 10 A4 

B3 3 14 KB 

A2 4 13 ill 

B2 5 1Z D3 

Al 6 11 D2 

Bl 7 10 D1 

vss 8 9 KA 

(TOP VIEW) 

TRUTH TABLE 
INPUTS OUTPUT 

KA KB Ar. Bn Dn 

H L H ,. H 

H L I· , L 

L H ~ ~ H 

L H " ~ L 

L ~ ~ < L 

H H 1 ; ~ 

H H L H H 

H H H L H 

H H H H H 

L LOW LEVEL 

H : HIGH LEVEL 

" : DONI T CARE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4019BP/BF 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 
Input Vol tage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 
r-- -40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UN] 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level JI OUTJ<llJA 
5 4.95 - 4.95 5.00 - 4.95 -

Output Voltage 
VOH 10 9.95 - 9.95 10.00 - 9.95 -

VIN=VSS ' VDD 15 14.95 - 14.95 15.00 - 14.95 -
1 

Low-Level J lOUT J <llJA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VOL 
VIN=VSS, VDD 

10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH-4.6V 5 -0.2 - -0.16 - -0.12 -
Output High 

VOH=2.5V 
5 - - - - - -

IOH VOH=9.5V 10 -0.5 - -0.4 - -0.3 -Current 
VOH=13.5V 

15 -1. 4 - -1. 2 - -1. 0 -
VIN=VSS, VDD ml 

VOL=0.4V 5 0.52 - 0.44 - 0.36 -
Output Low VOL=0.5V 10 1.3 - 1.1 - 0.9 -
Current IOL 

VOL=1. 5V 15 3.6 - 3.0 - 2.4 -
VIN=VSS, VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VOUT=1.0V, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1. 5V ,13. 5V 

15 11.0 - 11.0 B.25 - 11.0 -
JIOUTJ <llJA \ 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=l.OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VIL VOUT=1.5V,13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

J lOUT J <llJA 
flH" 

IIH VIH=18V 18 0.3 10-5 0.3 1.0 Input Level - - -
ilL" 

lJf 
Current IIL VlL=OV _10-5 

Level 1B - -0.3 - -0.3 - -1. 0 

Quiescent 5 - 1 - 0.002 1 - 7.5 

Current 
IDD VIN=VSS, VDD 10 - 2 - 0.004 2 - 15 III Device 

* 15 - 4 - O.OOB 4 - 30 

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4019BP/BF 

AMIC ELECTRICAL CHARACTERISTICS (Ta=25°C vss=ov CL=50pF) , , 
CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS 

tput Transition Time 5 - 130 400 
tTLH 10 - 65 200 

(Low to High) 
15 - 50 160 

5 - 100 200 
:tput Transition Time 

10 50 100 (High to Low) tTHL -
15 - 40 . 80 

opagation Delay Time 5 - 250 500 
tpLH 10 - 100 250 

(A, B - D) 15 - 80 200 ns 
5 - 300 500 

'opagation Delay Time tpHL 10 - 125 250 
(A, B - D) 15 - 100 200 

'opagation Delay Time 5 - 300 600 
tpLH 10 - 140 300 

(KA, KB - D) 15 - 100 250 

'opagation Delay Time 5 - 350 600 
tpHL 10 - 150 300 

(KA, KB - D) 15 - 120 250 

An, Bn Input - 5 7.5 
,put Capacitance CIN pF 

KA, KB Input - 12 20 

IEFOR~1 FOR MEASUREMENT OF DYNAf.ll C CHARACTERI STI CS 

WAVEFORM 
20na 20ns 

INPUT 

OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4020BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4020BP/TC4020BF l~ STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 

TC4020BP/BF is 14 stage ripple carry binary 
counter having asynchronous clear function. The 
counter advances its counting stage by falling edge 

,,~ 
of CI:1'5CI{" input. When RESET input is placed "H", all 
the circuits are reset regardless of CLOCK input mak-
ing all the outputs (Ql, Q4"'Q14) to be "L". 
This is most suitable for frequency dividers, control 
circuits and timing circuits. 

, Dr P16(3D16A-P) 

ABSOLUTE MAXIMUM RATINGS 16~ 
CHARACTERISTIC SYMBOL RATING UNITS 

DC Supply Voltaj1;e VDD VSS-O.5 '" VSS+20 V 1 

Input Voltage VIN VSS-O.5 '" VDD+O· 5 V I4FP16(F16GC-P) 

Output Voltage VOUT VSS-O.5 '" VDD+O· 5 V PIN ASSI GNI·1ENT 
DC Input Current lIN ±lO rnA 

Power Dissipation PD 300 (DIP)/180(MFP) mW 
~ Operating '<12 vDD 

Temperature Range TA -40'" 85 ·C 
,<13 2 15 '<11 

Storage Tstg -65", 150 ·C Temperature Ranj1;e '<14 3 14 ,<10 

ead Temp. /Time Tsol 260·C • 10 sec ,<6 4 13 ,<8 

TRUTH TABLE ,<5 5 12 ,<9 

CLOCK b. RESET OUT PUT STATE ,<7 6 11 RESET 

* H ALL OUTPUT S - ' L' ,<4 7 10 CLOCK 
S L NO CHANGE 

'- L ADVANCE TO NEXT STATE 
Vss 8 9 ,<1 

.c. : LEVEL CHANGE. * . DON'T CARE (TOP VIEW) 

LOGI C DIAGRA~1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4020BP/BF 

OMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

Supply Vol tage VDD 3 - 18 V 
.put Vol tage VIN 0 - VDD V 

.TIC ELECTRICAL CHARACTERISTICS (Vss=OV) 
r--- -40·C 25·C 85·C 

IARACTERIS TI C SYMBOL TEST CONDITIONS VDD UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

.gh-Level IIOUTI<llJA 
5 4.95 - 4.95 5.00 - 4.95 -

Itput Voltage 
VOH 10 9.95 - 9.95 10.00 - 9.95 -

VIN=VSS ' VDD 15 14.95 - 14.95 15.00 - 14.95 -
5 0.05 0.00 0.05 0.05 

V 
,w-Level IIOUTI<llJA - - -
Itput Voltage VOL 

VIN=VS S, VDD 
10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - O.OS 

VOH-4.6V S -0.2 - -0.16 - -0.12 -
ltput High 

VOH=2.SV 
5 - - - - - -

IOH VOH=9.5V 10 -O.S - -0.4 - -0.3 -lrrent 
VOWI3.SV 

IS -1. 4 - ...:1.2 - -1.0 -
VIN=VSS, VDD 

rnA 
VOL=0.4V S 0.S2 - 0.44 - 0.36 -

ltput Low VOL=O.SV 10 1.3 - 1.1 - 0.9 -
lrrent 

IOL 
VOL=1.sV IS 3.6 - 3.0 - 2.4 -
VIN=VSS, VDD 

VOUT=O.SV, 4.5V S 3.S - 3.5 2.7S - 3.5 -lput High 
VOUr=1. OV, 9.0V 

VIR 10 7.0 - 7.0 S.S - 7.0 -
'ltage VOUT=1. SV ,13. SV 

IS 11.0 - 11. 0 S.2s - 11.0 -
I lOUT I <llJA 

V 
VOUT=O.SV, 4.SV S - 1.5 - 2.2S loS - loS 

,put Low VOUT=1.0V, 9.0V 10 3.0 4.S 3.0 - 3.0 - -
)ltage VIL VOUT=1.SV,13.SV 

15 - 4.0 - 6.7S 4.0 - 4.0 
I lOUT I <llJA 

"H" IIH VIR=lSV IS 0.3 lO-S 0.3 - 1.0 Jut Level - -
rrent ilL" )JA 

Level 
IIL VIL=OV IS - -0.3 - -lO-S -0.3 - -1.0 

Jiescent S - 20 - O.OOS 20 - ISO 

=.vice Current 
IDD VIN=VSS, VDD 10 - 40 - 0.010 40 - 300 lJA 

* IS - SO - O.OlS SO - 600 

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4020BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (T 25° a= C, VSS= OV C 50 , L= JpF 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UN 

Output Transition Time 5 - 100 200 
tTLH 10 - 50 100 

(Low to High) 15 - 40 80 

5 - 100 200 
Output Transition Time 

tTHL 10 100 - 50 
(High to Low) 

15 - 40 80 
ns 

Propagation Delay Time 5 - 160 360 

(CI:OCK - Q1) 
tpLH 10 - 80 160 

15 - 65 130 

Propagation Delay 5 - 160 360 Time 
tpHL 

(CLOCK - Ql) 
10 - 80 160 
15 - 65 130 

5 - 1000 2000 
Propagation Delay Time 

tpLH 10 500 1000 -
(CLOCK - Q14) 15 - 400 800 

ns 
Propagation Delay 5 - 1000 2000 

Time 
tpHL 10 500 1000 -

(CLOCK - Q14) 15 - 400 800 

Propagation Delay Time 5 - 150 280 
tpHL 10 - 70 120 ns 

(RESET - Q) 15 - 50 100 
5 3.5 10 -

Max. Clock Frequency fCL 10 8 20 - MH: 

15 12 25 -
Min. Pulse Width 5 - 100 200 

tWH 10 - 40 80 ns 
(RESET) 

15 - 30 60 
Max. Clock Input Rise trCL 5 20 - -Time 

10 2.5 - - ~s 
Max. Clock Input Fall tfCL 15 1.0 - -Time 
Input CRpacitance CIN - 5 7.5 pF 

WAVEFORt~ FOR ~1EASUREMENT OF DYNAt·lIC CHARACTERISTICS 

WAVEFORM 1 20ns 20ns WAVEFORM 2 20ns ZOne 

RESET 

tWH 

Q 

TOSHIBA-----------134 -------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4021BP 

~021BP 8-STAGE STATIC SHIFT REGISTER 
SYNCHRONOUS PARALLEL INPUT OR SYNCHRONOUS SERIAL 
~PUT/SERIAL OUTPUT) 
402lBP is 8 stage parallel in/serial out shift 
gister, which can be used also for serial in/serial 
t operations. 
the case of parallel operation, the data of 

RALLEL IN is input to each F/F asyn~hronously with 
DCK and the output is obtained. In the case of 
rial operation, each F/F is triggered by rising edge 

CLOCK. (ASYNCHRONOUS PARALLEL OR SYNCHRONOUS 
RIAL INPUT) 
itching of PARALLEL operation and SERIAL operation 
achieved by P~ CONTROL input. When P~ CONTROL 

put is "H", PARALLEL operation is designated and 
en it is "L", SERIAL operation is designated. 

xmU~l RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage VDD VSS-0.5 - VSS+20 V 

put Voltage VIN VSS-0.5 - VDn+O. 5 V 

tput Voltage VOUT VSS-0.5 - VDD+O. 5 V 

Input Current lIN ±10 rnA 

wer Dissipation PD 300 mW 
erating Ambient 

TA -40-85 ·C 
mperature Range 
orage Temperature 

Tstg -65-150 ·c 
.nge 

,ad Temp. /Time Tsol 260·C • 10sec 

IGIC DIAGRAt~ 

,,~ 
~~6!-f 

DIP 16( 3Dl6A-P) 

PIN ASSIGNMENT 
,..--,. ~ 

PIBI ~ 16 VDD 
Q.612 15 PI7 

Q.B13 14 PI6 
PI414 13 PI5 

PI315 12 Q.7 

PI21~ 11 SERIAL IN 

PIli 10 CLOCK 

Vssl~ 9 P~ 

(TOP VIEW) 

TRUTH TABLE 
INPUTS OUTPUTS ,c,. 

CLOCK p/S PII 
D.L> 

PIn SI Q.l Q.n 

J L II .. L L Q.n-l 

S L .. .. B B Q.n-l 

L L .. .. .. No Chan e .. B L L .. L L 

II B L B .. L B 

Of H H L II H L 

If B H H .. B H 

n ; 2-B 

L:::::.; Q.I-Q.5 Internal 
~; Level Change 

•. Don I t Care 

INTERNAL FLIP FLOPS 

P~ ~------=- ----l 
jj I CP I Q. /S CONTROL 

I Ii; 

CP _____ CP .J 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4021BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNI 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION 'VDD -40°C 25°C 85°C 
BOL 

UN 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level 

VOH 
I lOUT I <l.uA 

10 9.95 9.95 10.00 9.95 - - -Output Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 -

5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level I lOUT I <l.uA 
Output Voltage VOL 

VIN=VSS,VDD 
10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.5V 10 -1.5 

Current - -1. 3 -2.2 - -1.1 -
VOW13 •5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD m 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS,VDD 

VOUT=0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIR 
VOUT=1.0V,9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage 
VOUT=1. 5V ,13. 5V 15 11.0 - 11.0 8.25 - 11. 0 -
I lOUT I <l.uA .. 
VOUT=0.5V,4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1.5V,13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI <1.uA 

Input l"H" Leve IIR VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 
.u, 

currentl "L" Leve IIL VIL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - 150 
Quiescent 

IDD VIN=VSS,VDD 10 - 10 - 0.010 10 - 300 .u. 
Device Current .. 

15 - 20 - 0.015 20 - 600 

• All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4021BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD (V) MIN. TYP. MAX. UNIT 

Output Transition Time 5 - 80 200 

(Low to High) tTLH 10 - 50 100 

15 - 40 80 ns 
5 - 80 200 

Output Transition Time 
tTHL 10 50 100 (High to Low) -

15 - 40 80 

Propagation Delay Time 
5 - 150 320 

tpLH 

(CLOCK - Q) 
10 - 65 160 ns 

tpHL 
15 - 45 120 

Propagation Delay 
5 - 230 460 

Time tpLH 

(PiS - Q) 
10 - 90 180 ns 

tpHL 
15 - 60 120 

5 3 6.5 -
Max. Clock Frequency fCL 10 6 18 - MHz 

15 8.5 24 -
5 - 80 180 

Min. Clock Pulse Width tw 10 - 30 80 ns 

15 - 20 50 

5 20 - -Max. Clock Rise Time trCL 

Clock Fall 
10 2.5 - - Ils Max. Time tfCL 
15 1.0 - -

Min. Set-up Time 5 - 40 120 

(SI - CLOCK) tsu 10 - 20 80 ns 

15 - 15 60 

Set-up 
5 - 25 50 Min. Time 

(PI - piS) tsu 10 - 15 30 ns 

15 - 10 20 

Min. Hold Time 5 - 35 70 

CI , ) tH 10 20 40 PI, -CLOCK - ns 

P/~ 15 - 15 30 

5 -Min. Pulse Width 
90 180 

(P is - CONTROL) tWH 10 - 30 80 ns 

15 - 10 50 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4021BP 

DYNAMrC ELECTRICAL CHARACTERISTICS (Ta~25°C. VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD (V) MIN. 

5 -
Min. Removal Time 

(P (S - CLOCK) 
t rem 10 -

15 -
Input Capacitance CIN -

~JAVEFORrlS FOR i1EASURH1ENT OF DYN.ll.flIC CHARACTERISTICS 

WAVEFORM 1. 

CLOCK 

WAVEFORM 2. 

SI, 
PI 

CLOCK 

WAVEFROM 4. 

CLOCK 

tpHL 

ZOns 
WAVEFORM 3. 

PI 

20ns ZOns 

tWH 20ns 

trem 

TYP. MAX. UNIT . 
45 280 

20 140 ns 

15 100 

5 7.5 pF 

20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4022BP OCTAL COUNTER/DIVIDER 
TC4022BP is octal Johnson counter consisting of 4 
stage D-type flip-flops and equipped with decoder 
which convert the output to octal. 
Depending on the number of count pulses applied to 
CLOCK or CLOCK INHIBIT input, one of eight outputs Qo 
through Q7 becomes "H". The counter advances its 
counting state by rising edge of CLOCK when CLOCK 
INHIBIT="L" and by falling edge of CLOCK INHIBIT when 
CLOCK="H". 
RESET input with "H" level resets the counter to 
Qo="H" and Ql - Q7="L" regardless of CLOCK and CLOCK 
INHIBIT. 

MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDn VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-O. 5 - VDD+O. 5 V 

Output Voltage VOUT VSS-0.5 -VDD+O. 5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation Pn 300 mW 

Operating Ambient 
TA .,.40 -85 °c Temperature Range 

Storage Temperature 
Tstg -65 -150 °c !Range 

Lead Temp. /Time Tsol 260°C ·lOsec 

LOGIC DIAGRAM 
CLOCK 

Q.O Q.7 CARRY OUT 

TC4022BP 

DIP 16 (3 Dl6A-P) 

PIN ASSIGNMENT 

Q.l VDD 

Q.o RESET 

CLOCK 

Q.5 
CLOCK 
INHIBIT 

Q.e CARRY OUT 

NC Q.4, 

Q.7 

(TOP VIEW) 

TRUTH TABLE 

INPUTS 
SELECTw , 

CLOCK"'" 
CLOCK 

RESET Ou"',UT 
INHIBIT'" 

IE '" H Q.o 

IE H L Q.n(NC) 

L .. L Q.n(NC) 

I L L Q.n + 1 

L L L Q.n(NC) 

H I L Q.n(NC) 

H L L Q.n + 1 

L:> ; Level Change .. ; Don't Care 

NC ; No Change 

CARRY OUT{:H: ···Q.O-Q.3=:H: 
L "'~-~= H 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4022BP 

nmNG CHART 

-
RESET 

CLOCK --u-L h-IL h-L h-IL "L 
r L.r W-

1

Lr W-ru-
r--- ~ 

CLOCK INHIBIT 

r-- I r-

r--- r---

r--- r--
r- I r-

I--
r---

r--
r--

I---
CARRY OUT r-

RECOMMENDED OPERATING CONDITIONS 
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT. I 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION - -40°C 25°C 85°C UNIT 
BOL VDD 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.9~ -
High-Level I 10UTI <lttA 

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I <lttA 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
Output Vo1.tage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4022BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION'vDD 
-40·C 25·C 85·C 

BOL UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.5V 10 -1.5 

Current - -1. 3 -2.2 - -1.1 -
VOW13 . 5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=O.sV 10 1.5 - l.3 3.8 - 1.1 -
Current 

VOL=l. SV 15 4.0 - 3.4 15.0 - 2.B -
VIN=VSS,VDD 

VOUT=0.sV,4.sV 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH 
VOUT=1.0V,9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage 
VOUT=l.sV,13.sV 15 11.0 - 1l.0 8.25 - 1l.0 -
! lOUT! <lilA V 
VOUT=0.5V,4.sV 5 - 1.5 - 2.25 l.s - l.s 

Input Low 
VIL 

VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=l. SV, 13. SV 15 - 4.0 - 6.75 4.0 - 4.0 

! lOUT! <lilA 

Input I "HI! Leve IIH VIH=lBV 18 - 0.1 - 10-5 0.1 - 1.0 
IlA 

currentj"L" Leve IlL VIL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - 150 
Quiescent 

IDD VIN=V SS, VDD 10 - 10 - 0.010 10 - 300 ,A 
Device Current • 600 i 15 - 20 - 0.015 20 -
wAll va11d lnput comblnatlons. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25·C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD (V) MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 10 50 100 
(Low to High) tTLH -

15 - 40 80 
ns 

5 - 80 200 
Output Transition Time 10 50 100 
(High to Low) tTHL -

15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4022BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25·C, VSS·OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD (V) 

MIN. TYP. MAX. UNIT 

Propagation Delay Time 
5 - 325 650 

tpLH 

(CLOCK - Qn) 
10 - 135 270 

tpHL 
15 - 85 170 

Propagation Delay Time 5 - 280 600 
tpLH 

(CLOCK - CARRY OUT) 
10 - 110 250 

tpHL 
15 - 75 160 ns 

Propagation Delay Time 5 - 265 530 
tpLH 

(RESET - Q ) 10 - 115 230 
RESET - CARRY OUT tpHL 

15 85 - 170 

5 2.5 6 -
Max. Clock Frquency feL 10 5 12 - MHz 

15 5.5 13.5 -
5 - 85 200 

Min. Clock Pulse Width tw 10 - 40 100 

15 - 35 90 ns 

Min. Pulse Width 
5 - 50 200 

(RESET) tWH 10 - 20 110 

15 - 15 60 

Max. Clock Rise Time 
5 

trCL 

Max. Clock Fall Time tfCL 
10 No Limit ps 

15 

Min. Set-up Time 5 - 30 230 

(CLOCK INHIBIT - CLOCK) tsu 10 - 15 100 ns 

15 - 10 70 

5 - -55 400 
Min. Removal Time 

(RESET - CLOCK) trem 10 - -20 280 ns 

15 - -15 150 

Input Capacitance CIN - 5 7.5 pF 

TOSHIBA----------142--------------



WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1. 

ZOns 20ns 

CLOCK 

~n 

CARRY OUT 

tpHL 

WAVEFORM 2. 
20na 

CLOCK 

tram 
20ns 

9r:ffo 

RESET 5010 
10% 

"1-"7 

"0, 
CARRY OUT 

tPLH 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

WAVEFORM 3. 

CLOCK 
INHIBIT 

CLOCK 

TC4022BP 

20ns 

20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4024BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4024BP/TC4024BF 7 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 
TC4024BP/BF is 7 stage ripple carry type binary 

counter having asynchronous clear function. 

The counter advances its counting state by falling 

edge of CLOCK input. 

When RESET input is placed at "H". all the internal 

flip-flops are reset making all the outputs Ql 

through Q7 to be "L" regardless of CLOCK input. 

This is suitable for frequency divider circuits and 

control circuits. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply V~ltage VDD VSS - O. § "VSS + 20 V 

Input Voltage VIN VSS-0.5"VDD+0.5 V 

Output Voltage VOUT VSS -0.5"VDD +0.5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300(DIP)/180(MFP) mW 
Operating TA -40" 85 °C 
Temperature Range 
Storage 
Temperature Range Tstg -65 " 150 °C 

Lead Temp. / Time Tsol 260°C' 10 sec 

TRUTH TABLE 
CLOCK 6 RESET OUT PUT STAGE 

* H All Outputs = ~ L II 

S L No Change 

L L Advance to N ext Stat e 
c. : Level C nanga, * : Don't Care 

LOGI C DIAGRAf·' 

r-----------------------

DIP14(3D14A-P) 

14~ 
1 

MFP 14 (F14GB-P) 

PIN ASSIGNMENT 

~ 
CTI'i"CK 1 14 VDD 

RESET 2 13 NO 

Q7 3 12 «1 

«6 4 II «2 

Q.5 5 lD NO 

«4 6 9 «3 

vss 7 8 NO 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4024BP/BF 

tLUMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Vol tage VIN 0 - VDD V 

TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

.-- -40°C 25°C 85°C 
CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <l]JA 
5 4.95 - 4.95 5.00 - 4.95 -High-Level 

VOH 10 9.95 9.95 10.00 9.95 Output Voltage - - -
VIN=VSS ' VDD 15 14.95 - 14.95 15.00 - 14.95 -

V 
Low-Level I lOUT I <l]JA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VOL 
VIN=VSS, VDD 

10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.2 - -0.16 - -0.12 -
Output High 

VOH=2.5V 
5 - - - - - -

10H VOH=9.5V 10 -0.5 - -0.4 - -0.3 -Current 
VOH=13.5V 

15 -1.4 - -1.2 - -1. 0 -
VIN=VSS, VDD rnA 
VOL=0.4V 5 0.52 - 0.44 - 0.36 -

Output Low VOL=0.5V 10 1.3 - 1.1 - 0.9 -
Current IOL 

VOL=1. 5V 15 3.6 - 3.0 - 2.4 -
VIN=VSS, VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VOUT=1.0V, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1. 5V ,13.5V 

15 11. 0 - 11.0 8.25 - 11.0 -
I lOUT I <l]JA 

V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low VOUT=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

Voltage VIL VOUT= 1. 5V ,13. 5V 4.0 15 - 4.0 - 6.75 4.0 -
IloUTi <l]JA 

Input 
'.'H" IIH VlH=18V 18 - 0.3 - 10-5 0.3 - l.0 
Level 

Current "L" _10-5 
jJA 

Level 
lIL VIL=OV 18 - -0.3 - -0.3 - -1. 0 

Quiescent 5 - 20 - 0.005 20 - 150 
IDD VIN=VSS, VDD 10 - 40 - 0.010 40 - 300 ]JA 

Device Current 
* 15 80 0.015 80 600 - - -

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4024BP/BF 

DVrWlI C ELECTRI CAL CHARACTERISTI CS (Ta=25 0 C. VSs=OV. CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VD"i)('V) MIN. TYP. MAX. UNIT 

5 - 100 200 
Output Transition Time tTLH 10 50 100 -

(Low to High) 15 - 40 80 

Output Transition Time 5 - 100 200 
tTHL 10 - 50 100 

(High to Low) 15 - 40 80 
ns 

Propagation Delay Time 5 - 180 360 
tpLH 10 - 80 160 

(cr:octr - Q1) 15 - 65 130 

Propagation Delay Time 5 - 180 360 
tpHL 10 - 80 160 

(CLOCK - Q1) 15 - 65 130 

Propagation Delay Time 5 - 600 1200 
tpLH 10 - 260 520 

(CLOCK - Q7) 15 - 215 430 

5 600 1200 ns 
Propagation Delay Time -

tpHL 10 - 260 520 
(cr:ocK" - Q 7) 15 - 215 430 

Propagation Delay Time 5 - 140 280 

tpHL 10 - 60 120 ns 
(RESET - 0) 15 - 50 100 

5 3.5 8 -
Max. Clock Frequency fCL 10 8 20 - ~1Hz 

15 12 25 -
Max. Clock Input Rise Time trCL 5 20 - -

10 2.5 - - I1S 
Max. Clock Input Fall Time tfCL 15 1.0 - -
Min. Pulse Width 5 - 100 200 

tWH 10 - 40 80 ns 
(RESET) 15 - 30 60 

Input Capacitance CIN - 5 7.5 pF 

WAVE FORI·1 FOR NEASURE~1ENT OF DVNAr.11 C CHARACTERI STI CS 

WAVEFO~j 1 \·JAVEFORM 2 
20ns 20ns 

RRSET 

TOSHIBA----------146--------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4027BP/BF 

:4027BP/TC4027BF DUAL J-K ~'ASTER-SLAVE FLIP-FLOP 

TC4027B?/BF is J-K master-slave flip-flop having 
oSET and SET functions. 

1 the case of J-K mode, when the clock input is given 
ith both RESET and SET at "L", the output changes at 
ising edge of the clock according to the states of J 
ad K. 

hen RESET is placed at "H", output Q becomes "L" 
egardless of other inputs and when SET is placed at 
HIT and RESET at "L", Q becomes "H" regardless of 
ther inputs. (R-S mode) 
hen both of RESET and SET are at "H", takes prece
ence resulting Q="L" and Q="H". 

BSOLUTE MAXIMUM RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 
C Supply Voltage VDD VSS -0.5 'VVSS+20 V 

nput Voltage VIN VSS -0.5 'VVDD+0.5 V 

utput Voltage VOUT V SS _ 0.5 'V VDD + 0.5 V 

C Input Current lIN flO rnA 

ower Dissipation PD 300(DIP)/180(MFP) mW 
perating TA -40 'V 85 °c 
em~erature Range 
torage 

Tstg -65 'V 150 °c emperature Range 

ead Temp. / Time Tsol 260°C· 10 sec 

OGIC DIAGRA~l 

1/2 TC402"BP/BF 

RESET 4~2 

SET 7/9 .... 

~l~ J' K Yu :::J ) 

J~~ 
CL' CL~ r" 

CL 

CL 

CLOCK~CL <{4 it 
CL 

,,~ 
DIP16 (3DI6A-P) 

16~ 
1 

MFP16 (FI6GC-P) 

PIN ASS I GNMENT 

~ 
(\1 1 16 VDD 

«1 2 15' «2 

CLOCKl 3 14 Q;2 

RESETl 4 13 CWCK2 

Kl 5 12 RESET2 

J1 6 II K2 

SEn 7 10 J2 

Vss 8 9 SET2 

(TOP VIEW) 

BLOCK DIAGRA~1 

1 9 

S S 
6_ J «-1 10 - J ~ f-15 

3- CL 13 - CL 

5- K (;[-2 11 - K Q f-14 

I I 
4 12 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4027BP/BF 

TRUTH TABLE 

INPUTS 

RES ET SET J K CLOCK'" 

L H * * * 
H L * * * 
H H * * * 
L L L L J 
L L L H S 
L L H L I 
L L H H I 
L L * * L 

RECONMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL 

DC Supply Voltafe VDD 
Input Voltage VIN 

STATIC ELECTRICAL CHARACTERISTICS (Vss=Ov) 

CHARACTERISTIC SYMBOL TEST CONDITION 'vj)j) 
(V) 

High-Level IIoUTI <lIJA 5 

VOH 10 
Output Voltage VIN=VSS. VDD 15 

Low-Level i lOUT I <lilA 
5 

VOL 10 
Output Voltage VIN=VSS. VDD 15 

VOH=4.6V 5 Output High VOH=2.5V 

Current 10H VOW9 . 5V 5 

VOH=13.5V 10 

VlN=VSS. VDD 15 

VOL=0.4V 5 
Output Low 

IOL 
VOL=0.5V 10 

Current VoC1. 5V 15 
VIN=VSS. VnD 
VOUT=0.5V, 4.5V 5 

Input High 
VOUT=l. OV. 9.0V 

VIH 10 
Voltage VOUT=l.5V,13.5V 15 

IIOUTI<lIJA 

OUTPUTS 

'<n+l '<n+l 

H L 

L H 

L H 

Q.n ,<n 

L H 

H L 

,<n Q.n· • 

,<n "n' 

MIN. 

3 

0 

-40°C 

MIN. MAX. HIN. 
4.95 - 4.95 
9.95 - 9.95 

14.95 - 14.95 

- 0.05 -
- 0.05 -
- 0.05 -

-0.2 - -0.16 

- - -
-0.5 - -0.4 

-1. 4 - -1. 2 

0.52 - 0.44 

1.3 - 1.1 

3.6 - 3.0 

3.5 - 3.5 

7.0 - 7.0 

11.0 - 11. 0 

* DON'T CARE 

'" LEVEL CHANGE 

NO CHANGE 

CHANGE 

TYP. MAX. 

- 18 

- VDD 

UNITS 

V 

V 

25°C 85°C 
UNr 

TYP. MAX. MIN. HAX. 
5.00 - 4.95 -
10.00 - 9.95 -
15.00 - 14.95 -
0.00 0.05 0.05 

V -
0.00 0.05 - 0.05 

0.00 0.05 - 0.05 

- -0.12 -
- - -
- -0.3 -
- -1. 0 -

rnA 
- 0.36 -
- 0.9 -
- 2.4 -

2.75 - 3.5 -
5.5 - 7.0 - V 

8.25 - 11.0 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4027BP/BF 

ATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

"""ViID -40°C 25°C 85°C UNITS ARACTERISTIC SYMBOL TEST CONDITION 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
put Low 

VOUT=1. OV, 9.0V 
VIL 

10 - 3.0 - 4.5 3.0 - 3.0 V 
ltage VOUT=1. 5V, 13. 5V 

I lOUT I <lilA 
15 - 4.0 - 6.75 4.0 - 4.0 

I "H" IIH VIH=18V 18 - 0.3 - 10-5 0.3 - 1.0 Lput Level 
trrent I "L" IlL _10-5 \lA 

Level VIL=OV 18 - -0.3 - -0.3 - -1.0 

descent 5 - 4 - 0.002 4 - 30 
IDD VIN=VSS, VDD 10 - 8 - 0.004 8 - 60 \lA 

~vice Current 
* 15 - 16 - 0.008 16 - 120 

All valid input comblnatl0ns. 

(NA~1JC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV CL=50pF) , 

CHARACTERISTI C SYMBOL TEST CONDITIONS VDD(V) 
IIIN. TYP. ~1AX. UNITS 

5 - 130 400 
utput Transition Time tTLH 10 65 200 -

(Low to High) 15 - 50 160 
5 - 100 200 

utput Transition Time 10 50 100 tTHL -
(High to Low) 15 - 40 80 ns 

ropagation Delay Time tpLH 5 - 250 500 
lO - 110 300 

(CLOCK - Q, 0) tpHL 15 - 80 260 

tpLH 5 - 250 600 
'ropaga tion Delay Time 10 - 110 300 

(SET, RESET - (1, Q) tpHL 15 - 80 260 

5 1.0 3.0 -
lax. Clock Frequency fCL 10 3.0 8.0 - ~ffiz 

15 3.5 12.0 -
lax. Clock Input Rise trCL 5 20 - -

Time 10 2.5 - - \ls 
lax. Clock Input Fall tfCL 15 1.0 - -Time 

1in. Pulse Width 5 - 100 500 
thTH 10 - 50 250 

(SET, RESET) 15 - 40 200 
ns 

.1in. Set-up Time 5 - 100 250 
tsu 10 - 40 125 

U, K - CLOCK) 
15 - 30 100 

Input Capacitance GIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4027BP/BF 

WAVE FROM FOR MEASUREMENT OF DYNAmC CHARACTERISTICS 

WAVEFORM 1 
2On6 20n6 

CLOCK 

WAVEFDRH 2 WAVEFORM 3 
20n s 20ns 20n6 20ns 

SET J ,K 

RESET CLOCK 

tsu 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4028BP/BF 

C~lfO£,jBP/TC4023BF BCD- TO-DECH·1AL DECODER 

ne TC4028BP/BF is a BCD-to-DECIMAL decoder which 

onverts BCD signal into DECII~L signal. 

ten outputs from Qo to Qg, one output correspondin 

D input BCD code goes to the "H" level and all the 

thers remain at the "L" level. 

hen D is used as inhibit input by use of three input 

ines from A to C, this decoder can be served as a 

INARY-to-OCTAL decoder. 

AXHlurl RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

C Supply Voltage VDD VSS-O.S -VSS+20 V 

nput Voltage VIN VSS-O.S -VDD+O.S V 

utput Voltaee VOUT VSS-O.S -VDD+O.S V 

C Input Current lIN ±10 rnA 

ower Dissipation PD 300(DIP)/180(MFP) mle 
perating Temperature 

TA -40 -85 °c ange 
tor age Temperature 

Tstg -65 -150 °c ange 

ead Temp./Time Tsol 260°C 10 sec 

16~ 
MFP 16(F16GC-P) 

~ 

~41~ VDD 

~2 I 2 15 ~3 

~o 13 14 "1 
~? 14 13 B 

"9 5 12 C 

"-5 6 L D 

'<6 ? 10 A 

Vss 8 9 "8 
(TOP VIEW) 

OGle DlAGr.AN TRUTH TABLE 
INPUTS OUTPUTS 

D C BIA ~OI~1 ~2~3 ~4!~5 ~61~? I ~8 ~g 
L L LIL H LILIL!LIL L ! L 1 L L 

L L L 1 H L I H L L LIL L L ! L I L 

L L HIL L L iH IL L 1 L L IL L L 

LIL HIH L L IL IH L L L 1 L 1 L L 

L H L 1 L L L L IL H L L i L IL L 

L H L IH L L IL L L H L L L L 

L H HiL L L L iLl L L H L L IL 

LiE HI H L L 1 L L L L L i H 1 L I L 

H L L l:c L L l:c L L L L 1 LIE L 

H L L IH L L L ILl L L L L L H 

E L ElL L L L L IL 
, 

L L I L L IL 

H L Hi H L L L L I L L L L IL L 

~~8 
qg 

P. ElL IL L L L :. !I. I. I. L I L , ~ 
H P. L i H L L L L L L L L L L 

H H HI L L L L L L L L L L L 

H H E IH L L L L L L L L L L 
H - HIGH LEVEL L:;;;:. LOW LEVEL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4028BP/BF 

RECOf'1t1ENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- - -40°C 25°C 85°C CHARACTERISTIC BOL TEST CONDITION VDD UN 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I IOUTI < l"A 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
Output Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - , 

I lOUT I <l"A 5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOW9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -

VIN=VSS,VDD 
lllJ 

VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -
Output Low 

IOL 
VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -

Current VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIR VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

VOUT=1. 5V ,13. 5V 15 11.0 - 11.0 8.25 - 11. 0 -
I IOUTI <l"A 

~ 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1. 5V ,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

JIOUT I <l"A 
"H" 

IIH VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 
Level Input 

"p 
Current ilL" 

IlL VIL=OV 18 -0.1 -10-5 -0.1 - -1. a 
Level - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4028BP/BF 

TATIC ELECTRICAL CHARACTERISTICS (vss=OV) 

SYM- ~ -40°C 25°C 85°C 
CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 5 - 0.005 5 - 150 
1uiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 "A :urrent - - -.. 15 - 20 - 0.015 20 - 600 

• All valid input combinations. 

~NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
VDD(V) 

5 - 80 200 
)utput Transition Time 

10 50 100 
(Low to High) tTLH -

15 - 40 80 ns 
5 - 80 200 

)utput Transition Time 10 50 100 
(High to Lo\.) tTHL -

15 - 40 80 

5 - 150 350 

Propagation Delay Time 
tpLH 

10 - 65 160 ns 
tpHL 

15 50 120 -
Input Capacitance CIN - 5 7.5 pF 

WAVEFORM FOR ~lEASUREMENT OF DYNAMIC CHARACTERISTICS 

ZOna 20na 
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TC4029BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4029BP PRESETTABLE UP/DOWN COUNTER 
TC4029BP is up/down counter having the capabilities 
of preset operation, parallel carry connection and 
decimal/binary switching. 
Switching of decimal counter and binary counter is 
controlled by BINARY/DECADE input ("H"-Binary and 
"L"-Decimal), and switching of UP/DOWN is controlled 
by UP/DOWN input ("H"-Count up and "L"-Count down). 
As PRESET ENABLE input at "H" level causes input 
information at AIN through DIN to be directly input 
to the flip-flops, any arbitrary count can be set. 
The counter advances its counting state by rising 
edge of CLOCK input. 

DIP16 (:lD16A-P) 

MAXH1ur4 RATINGS 
CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 
Input Voltage VIN 

Output Voltage VOUT 

DC Input Current lIN 

Power Dissipation PD 
Operating Temperature 

TA Range 
Storage Temperature 

Tstg Range 

Lead Temp. /Time Tsol 

LOGIC DIAGRAM 

RATING UNIT 

VSS-0.5-VSs+20 V 

VSS-0.5-VDD+0.5 V 

VSS-O. 5 - VDD+O. 5 V 

flO rnA 

300 mW 

-40-85 ·C 

-65-150 ·C 

260·C 10sec 

PIN ASSIGNMENT 

~~~~~i 1 

DOUT 2 

DIN :I 

AIN 4 

CARRY IN 5 

CARRY OUT 7 

VDD 

CLOCK 

COUT 

CIN 

BIN 

BOUT 

UP/iiD'iiN 

9 BINARV 
DECADE 

(TOP VIEW) 

PRESET ENABLE l}--I>J:c;;=~~::t=;:::t=+:::t:=~~::t:::;-1l 

CLOCK 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4029BP 

RUTH TABLE 

CARRY IN PRESET UP/DOWN BINARY/DECADE OPERATION ENABLE 
L L H .. UP COUNT ~ Don 1 t Care 

L L L .. DOWN COUNT 
.. H .. • PRESET 

H L .. .. NO COUNT 

L L .. H BINARY COUNT 

L L if L DECADE COUNT 

H~ING DIAGRAM 

BINARY MODE (B/D : "H") 

CLOCK _ ~~~~~~ ~~~~~~~~~~ ~~~~~ 
CARRY IN r-, 
UP/OOWN 

PRESET ENABLE - L rn 
AIN 

BIN 

CIN 

DIN 

AOUT - - - r-- ~ r- tL r- r - ~ - c--
I- r - I- r - - - - I-- r-

BOUT - - r - l-I- I--- - - - r-
I-- - - r !---- -COUT - r-

DOUT W-- - I-- - I--

CARRY OUT '-- ,---I-

DECADE MODE (B/D : "L") 
a 1 2 3 4 5 6 7 8 9 0 7 6 5 4 3 2 1 0 9 8 8 8 

CLOCK _ h- ""L ""L 11-iL iL fl.-!L [L fl.- fl.- ""L [L fl.-iL ""L iL r-r-iL r-n... ["L 
CAR."Y IN r-r 
UP/DoWN 

PRESET ENABLE -h II 
AIN 

BIN I 
GIN 

DIN 'L' 

AOUT _ 
~ - - I-- r ,....- r - r -r- - r r r- r l- I- - I-

BOUT _ - - t--r- r-I- - -
I- - I--- t--L..-

COUT 

DOUT 
c--I--

CARRY OUT I-- '--
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4029BP 

RECOMMENDED OPERATING CONDITIONS evss=ov) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS evss=OV) 

CHARACTERISTIC SYM- TEST CONDITION 'vDD -40°C 25°C 85°C UNIT BOL eV) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I IOUTI < l.uA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 - V 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level IIOUTI < l.uA 
0.05 0.05 Output Voltage VOL 10 - 0.05 - 0.00 -

VlN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -

VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.S - 1.1 -
Current 

VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.S -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VlH 

VOUT=1. 5V, 13. 5V 15 11.0 - 11. 0 S.25 - 11.0 -
IIOUTI <l.uA 

V 
VOUT=0.5V, 4.SV 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage Vour=1. 5V, 13. SV 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI <l"A 

"Rtf 
IIH VIH=lSV IS 0.1 10-5 0.1 1.0 

Level - - -
Input 

"A Current ilL" 
Level IlL VIL=OV IS - -0.1 - -10-5 -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4029BP 

[ATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- - -40°C 25°C 85°C ;HARACTERISTIC 
BOL TEST CONDITION VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 5 - 0.005 5 - 150 
.lies cent Device 

IDD Vrn=VSS,VDD 10 10 0.010 10 300 /-IA 
.lrrent - - -

.. 15 - 20 - 0.015 20 - 600 

All valid input combinations. 

VNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

5 - 80 200 
utput Transition Time 

tTLH 10 - 50 100 
(Low to High) 

15 40 80 - ns 
5 - 80 200 

utput Transition Time 
tTHL 10 - 50 100 

(High to Low) 
15 - 40 80 

5 - 250 500 
ropagation Delay Time tpLH 

10 100 200 - ns 
(CLOCK-A,B,C,DOUT) tpHL 

15 - 70 180 

5 - 360 720 
ropagation Delay Time tpLH 

10 - 145 290 ns 
(CLOCK-CARRY OUT) tpHL 

15 - 100 200 

'ropagation Delay Time 5 - 240 480 

(PRESET ENABLE 
tpLH 

10 - 90 200 ns 
-A,B,C,DOUT) tpHL 

15 65 160 -
>ropagation Delay 'Time 5 - 350 700 

tpLH 
10 - 130 290 ns (PRESET ENABLE tpHL 

-CARRY OUT) 15 - 90 210 

5 - 130 340 
'ropagation Delay Time tpLH 

10 55 140 - ns 
(CARRY IN - CARRY OUT) tpHL 

15 - 40 100 

5 - 150 300 

1in. Clock Pulse Width tw 10 - 60 120 ns 

15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4029BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

5 - 80 160 
Min. Pulse Width 

tWH 10 - 25 70 ns 
(PRESET ENABLE) 

15 - 10 50 

5 1.6 3.3 -
Max. Clock Frequency fCL 10 4 8.6 - MHz 

15 5.5 12.8 -
Max. Clock Input Rise 5 20 - -
Time. trCL 

10 2.5 - - ttS 
Max. Clock Input Fall tfCL 
Time. 15 1.0 - -, 

5 - 80 160 
Min. Set-up Time 

tsu 10 - 30 60 ns 
(CARRY IN - CLOCK) 

15 - 10 30 

5 - 170 340 
Min. Set-up Time 

(BID, U/D-CLOCK) 
tsu 10 - 65 l30 ns 

15 - 45 90 

5 - -65 50 
Min. Hold Time 

tH 10 - -20 30 ns 
(CARRY IN - CLOCK) 

15 -5 25 -
5 - 65 150 

Min. Removal Time 
trem 10 - 20 80 ns 

(PRESET ENABLE-CLOCK) 
15 - 10 60 

Input Capacitance CIN - 5 7.5 pF 
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/ITCHING TIME TEST \~AVEFOR~'S 

IAVEFORM 1 

CLOCK 

A,B, C,DOUT 

CARRY OUT 

JAVEFORM 2 

PRESET ENABLE 

A, B, C, DOUT, 
CARRY OUT 

.AVEFORM 4 

CARRY IN 

20ns 

20n8 

20ne 

20n8 

20ne 

20ns 

20n8 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

WAVEFORM 3 

CARRY IN 

CARRY OUT 

WAVEFORM 5 

BINARY/DECADE, 

UP/i55'WN 

TC4029BP 

2Dns 20ns 

20ne 

20n8 

CLOCK CLOCK 
90'% 
50'% 

---t-....... T 10'% 
tsu 

iJAVEFORM 6 
20n8 

PRESET ENABLE 

20n8 

CLOCK 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4030BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4030BP/TC4030BF nUAD EXCLUSIVE-OR C,ATE 

TC4030 contains four circuits of exclusive DR 

gates. Since the buffers of two sta~e inverters are 

provided for all the outputs, the input/output voltap.e 

characteristic has been improved and the noise 

immunity has been also improved. And increase of 

transmission time due to load capacity increase is 

kept minimum. 

Wide variety of applications are offerred, such as 

dif,ital comparators and parity circuits. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING 

DC Supply Voltage VDD VSS - 0.5 '" VSS + 20 
Input Voltage VIN VSS-0.5",VDD+0.5 

Output Vol tage VOUT VSS -0.5",VDD+0.5 

DC Input Current lIN" ±10 

Power Dissipation PD 300 (DIP) /180 (llFP) 
Operating TA -40'" 85 Te erature Range 
Storage 

Tstg -65'" 150 Temperature Range 

Lead Temp. / Time Tsol 260·C • 10 sec 

CIRCUIT DIAC,RA~' 

1/4 TC4030BP/BF VDD 

INPl'T 
A 

ALL P-CHANNEL SUB.CONNECT;;ID TO VDD 
ALL N-CHANNEL SUB. CONNECTED TO VSS 

UNIT 
V 

V 

V 

mA 

mW 

·C 

·C 

OUTPUT 
X 

DI Pl4.(:3DUA-P) 

l4.~ 
1 

MFP 14(F 14GB·-F) 

PIN ASSIGNMENT 

(TOP VIEW) 

TRUTH TABLE 

INPUTS OUTPUT 

A B X 

:, :, L 

L H H 

H L H 

H H L 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4030BP/BF 

:OMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 
; Supply Voltage VDD 3 - 18 V 
'put Vol tage VIN 0 - VDD V 

ITIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

r-- _40°C 25°C BSoC 
lARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

19h-Leve1 IIOurl<l)JA 5 4.95 - 4.95 5.00 - 4.95 -
ltput Voltage 

VOH 10 9.95 - 9.95 10.00 - 9.95 -
VIN=VSS ' VDD 15 14.95 - 4.95 15.00 - 14.95 -

0.05 0.00 0.05 0.05 V 
I lOUT I <l)JA 

5 - - -
)w-Leve1 

VOL 10 0.05 0.00 0.05 0.05 Voltage VIN=VS S, VDD - - -ltput 
15 0.05 0.00 0.05 0.05 - - -

VOH=4.6V 
5 -0.2 - -0.16 - 0.12 -

utput High 
VOH=2.5V 

5 IOH - - - - - -
VOH=9.5V 

urrent 10 -0.5 - -0.4 - -0.3 -
VOH=13.5V 

15 -1. 4 -1. 2 -1.0 - - -
VIN=VSS, VDD 

rnA 
VOL=0.4V 5 0.52 - 0.44 - 0.36 -

lltput Low VOL=0.5V 
IOL 10 1.3 - 1.1 - 0.9 -

urrent VOL =1. 5V 15 3.6 - 3.0 - 2.4 -
VIN=VSS, VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
nput High 

VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
oltage VIH 

VOUT=1.5V,13.5V 15 11. 0 - 11. 0 8.25 - 11. 0 -
IIOurl <l)JA 

V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

nput Low Vour=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

oltage VIL VOUT=l. 5V ,13. 5V 4.0 15 - - 6.75 4.0 - 4.0 
IIOUTI<l)JA 

"H" IIH VIH=18V 18 - 0.3 - 10-5 0.3 - 1.0 put Level 
rrent "L" 

IlA 

Level 
IIL VIL=OV 18 - -0.3 - _10-5 -0.3 - -1. 0 

luiescent 5 - 1 - 0.001 1 - 7.5 
IDD VIN=VSS , VDD 10 - 2 - 0.001 2 - 15 )JA 

)evice Current 
* 15 4 0.002 4 - ~O - -

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4030BP/BF 

DYNA~lI C ELECTRI CAL CHARACTERISTI CS (Ta=25 D C, VSs=OV, CL =50pF) 

CHARACTERISTIC SYNBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNI 

Output Transition Time 5 - 130 400 

tTLH 10 - 65 200 
(Low to High) 15 - 50 160 

5 100 200 
ns 

Output Transition Time -
tTHL 10 - 50 100 

(High to Low) 15 - 40 80 

tpLH 5 - 200 400 

Propagation Delay Time 10 - 80 150 ns 
tpHL 15 - 60 120 

Input Capacitance CIN - 5 7.5 pF 

CIRCUIT AND WAVEFORM FOR t·1EASUREMENT OF DYNAMIC CHARACTERISTICS 

CIRCUIT WAVEFOIDI 
ZOns ZOns 

INPUT 

OUTPUT 
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032BP 
038BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TRIPLE SERIAL ADDER (POSITIVE LOGIC ADDER) 
TRIPLE SERIAL ADDER (NEGATIVE LOGIC ADDER) 

032BP and TC4038BP are tripple serial adders 
ing common CLOCK input and CARRY RESET input to 

the adders. 
h adder has two SERIAL DATA inputs (An and 

n=l - 3), INVERT input and SUN output. \!hen 
'ERT input is "L", both TC4032BP and TC4038BP 
"form positive addition and \vhen it is "H", negative 
lition is performed. 
,RY of TC4032BP is triggered by rising edge of 
)CK and CARRY of TC4038BP is triggered by falling 
:e of CLOCK. 

TC4032BP 
TC4038BP 

DIP16(3D16A-P) 

;OLUTE t,lAXII'lUtl RATINGS P IN ASS I GNMENT 

CHARACTERISTIC SYNBOL RATING UNIT 

Supply Voltage VDD VSS-0.5 -VSS+20 V 

)tit Voltage VIN VSS-O. 5 - VDD+O. 5 V INVERT3 2 15 A3 

tput Voltage VOUT VSS-O.5 - VDD+O. 5 V CLOCK 3 14 B3 

Input Current lIN ±10 rnA 

.er Dissipation PD 300 mW 

=rating Temperature 
TA -40 -85 °c 1ge 

SUM2 4 13 A2 

I NVERT2 5 12 • B2 
CARRY 11 ~Bl RESET 

INVERTl17 10 Al 

,rage Temperature 
Tstg -65 -150 °c rtge 

ad Temp. /Time Tsol 260°C 10 sec 

VSS 18 9 SUMl 

(TOP VIEW) 

GIC DIAGRAt·' 

TC4032BP 1NVI TC4038BP 
r-' --_. --- . -- -, 

'-------+-====i==:.....J. ~ 
X3 x3 

CP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4032B~TC4038BP 

TIrUNG DIAGRAt·' 

TC4032BP 

A 

B 

CLOCK 

CARRY RESET 

INV. 

SUM 

TC4038BP 

A 

B 

CLOCK 

CARRY RESET 

INV. 

SUM 

WORD1 + WORDZ 

WORDl (10111100=+60 

I +WORDZ (10110010=+50 

(11101110 +110 

WORDl 1.1000011=-61 

I +WORDZ 1.1001101=-51 

1.0010000- 112 

RECorlt·1ENDED OPERATIHG CDrlDITIDrIS (VSS=OV) 

CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

WORD3 Ll 011 0 11=-37 

+WORD4 1.1001110=-50 

LOl 01 0 01--87 

WORD3 (10100100=+36 

I +WOR~ (10110001=+49 

(11010101-+85 

MIN. TYP. 

3 -
- 0 -

MAX. UNIT 

18 V 

VDD V 

TOSHIBA 164-------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4032B~TC4038BP 

,TIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

~RACTERISTIC 
SYM- TEST CONDITION 'vDD -40°C 25°C 85°C UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <l"A 
5 4.95 - 4.95 5.00 - 4.95 -

h-Level 
put Voltage VOH VlN=VSS, VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

5 - 0.05 - 0.00 0.05 - " 0.05 
-Level I lOUT I <lit A 

put Voltage VOL 
VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOW2. 5V 5 -2.5 - -2.1 -4.0 - -1.7 -

put High 
IOH VOH=9.5V 10 -1. 5 - -1.3 -2.2 - -1.1 -Tent 

VOH=13.5V 15 -4.0 - -,3.4 -9.0 - -2.8 -
VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

:put Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Tent VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.8 -

VlN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
JUt High 

VIR VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
ltage 

VOUT=1. 5V, 13. 5V 15 11.0 - 11. 0 8.25 - 11. 0 -
I lOUT I <l"A V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

put Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Itage . 

VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <liLA 

put I uH" Leve IIR VIR=18V 18 - 0.1 - 10-5 0.1 - 1.0 
"A 

rrentl"LtI Leve IlL VIL=OV 18 - -0.1 - -10-5 -0.1 - -1. 0 

5 - 5 - 0.005 5 - 150 
iescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 "A - - -rrent 
" 15 - 20 - 0.015 20 - 600 

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4032B~TC4038BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25·C, VSS-OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD (V) 

Output Transition Time 5 

(Low to High) tTLH 10 

15 

Output Transition Time 5 

(High to Low) tTHL 10 

15 

Propagation Delay Time 5 
tp1.H 

(CLOCK - SUM) tpHL 
10 

15 

Propagation Delay Time 5 
tpLH 

(A,B,INV - SUM) 10 
tpHL 

15 

5 

Max. Clock Frequency fCL 10 

15 

Max. Clock Input Rise 5 
Time trCL 

10 
Max. Clock Input Fall tfCL 
Time 15 

Min. Set-up Time 5 

(A,B - CLOCK) 'tSU 10 

15 

Input Capacitance CIN 

WAVEFORMS FOR I~EASUREr·1ENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1. 

A.B. 
INVERT 

SUM 

20nB 20ns 

MIN. 

-
-
-
-
-
-
-
-
-
-
-
-

2.5 

5 

6 

-
-
-
-

TYP. MAX. UNr 

80 200 

50 100 

40 80 ns 
80 200 

50 100 

40 80 

240 650 

95 350 

70 300 ns 
330 660 

130 260 

95 190 

5 -
10 - MHz 

12 -

No Limit ttS 

80 200 

30 80 ns 

20 6{) 

5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4032BP, TC4038BP 

VEFORMS FOR MEASURH1ENT OF DYNAMIC CHARACTERISTICS (Continued) 

WE FORM 2 (TC4032BP) WAVEFORM 3 (TC4038BP) 

20ne ZOne 

A,B A,B 

20ns 20ns 

CLOCK CLOCK 

SUM SUM 

t. LH t.nHL 
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TC4034BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4034BP 8-STAGE STATIC BIDIRECTIONAL PARALLEL/SERIAL 
INPUT/OUTPUT BUS REGISTER 

TC4034BP is bidirectional S bit bus register having 
eight data input/output lines Al through AS and 
another set of eight data input/output lines B1 
through BS. Switching of input/output for A data 
lines and B data lines is controlled by ArB input 
terminal and selection of serial operation/parallel 
operation is controlled by P/~ input terminal. 
(PARALLEL OPERATION) 
When P~ input is placed at "H", synchronous or 
asynchronous parallel data can be input. 

(SERIAL OPERATION) 
When PIS input is placed at "L", serial data can be 
read synchronously. DIP 24(6D24A-P) 

ABSOLUTE ~lAXH1UM RATINGS PIN ASSIGNt·1ENT 
CHARACTERISTIC SYMBOL RATING UNIT 

24 VDD 
OC Supply Voltage VOO VSS-0.5 - VSS+20 V B7 2 23 AS 

Input Voltage VIN VSS-0.5 - VOo+O. 5 V B6 3 2 A7 

Output Voltage VOUT VSS-0.5 -VOO+0.5 V ME'DATA B5 4 2 A6 
LINES B4 5 2) Ae 

OC Input Current lIN ilO rnA B3 6 19 A4 

Power Oissipation Po 300 mW 
Operating Temperature 

TA -40-S5 °c Range 

B2 7 IS A3 
Bl S 17 A2 
AE 9 16 Al 

~AIDA' 

LINEE 

SERIAL IN 10 15 CLOCK 
Storage Temperature 

Tstg -65 -150 °c Range 
Lead Temp: /Time Tsol 260°C 10 sec 

A/B II 14 A/a 

Vss 12 13 p/s 

(TOP VIEW) 

LOGI C DIAGRAr-l 

CLOCK 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4034BP 

TRUTH TABLE 

AE PIS A/B A/S MODE OPERATION 

L L L ,. Serial 
Synchronous Serial data input, 
"A" Parallel data outputs disabled 

L L H ;0 Serial 
Synchronous Serial data input, 
"B" Parallel data output 

H L Parallel 
liB" Synchronous Parallel data inputs, 

L L "A" Parallel data outputs disabled 

L H L H Parallel 
"B" Asynchronous Parallel data inputs, 
"A" Parallel data outputs disabled 

"All Parallel data inputs disabled, 
L H H L Parallel "B" Parallel data outputs, 

Synchronous data recirculation 

"A" Parallel data inputs disabled, 
L H H H Parallel "B" Parallel data outputs, 

Asynchronous data recirculation 

H L L ,. Serial Synchronous Serial data input, 
"A" Parallel data outputs 

H L H .. Serial Synchronous Serial data input, 
"B" Parallel data outputs 

H H L L Parallel 
liB" Synchronous Parallel data inputs, 
IIA" Parallel data outputs 

H H L H Parallel 
"Bu Asynchronous Parallel data inputs, 
"A" Parallel data outputs 

H H H L Parallel 
"A" Synchronous Parallel data inputs, 
"B" Parallel data outputs 

H H H H Parallel 
"A" Asynchronous Parallel data inputs, 
liB" Parallel data outputs 

'* Don 1 t care 

RECOt~MENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4034BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- 'VCC 
_40DC 25 DC 85 DC 

CHARACTERISTIC BOL TEST CONDITION UNIT 
(V) MIN. MAX. HIN. TYP. MAX. MIN. MAX. . 

5 4.95 4.95 
I lOUT I <lilA 

- 5.00 - 4.95 -
High-Level 
Output Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOW9. 5V 10 -1. 5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.B - 1.1 -
Current VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.B -

VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 B.25 - 11.0 -
I lOUT I <lilA 

VOUT=0.5V, 4.5V 5 - 1.5 2.25 1.5 1.5 V - -
Input Low 

VIL 
VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

Voltage VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I IOUTI <lilA 

Input "H" Leve IIH VIH=lBV IS - 0.1 - 10-5 0.1 - 1.0 
IlA Current "L" Leve IlL VIL=OV 18 -0.1 -10-5 -0.1 -1.0 - - -

3-State "H" Leve IDH VOUT=lSV IS 0.4 10-5 0.4 12 Output - - -
Leakage IlA. 

Current ilL" Leve IDL VOUT=OV IS - -0.4 - -10-4 -0.4 - -12 

5 - 5 - 0.010 5 - 150 
Quiescent Device 

IDD VIN=VSS,VDD 10 10 0.020 10 300 IlA Current - - -,. 
15 - 20 - 0.030 20 - 600 

~ All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4034BP 

DYNA~lIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD (V) MIN. TYP. MAX. UNIT 

Output Transition Time 5 - 80 200 

(Low to High) tTLH 10 - 50 100 

15 - 40 80 ns 

Output Transition Time 5 - 80 200 

(High to Low) tTHL 10 - 50 100 

15 - 40 80 

Propagation Delay Time 5 - 260 700 
tpLH 

(A(B)IN - B(A)OUT) 
10 - 100 240 ns 

tpHL 
15 - 65 170 

tpLZ 5 - 130 400 
Propagation Delay Time tpZL 

tpHZ RL=lkn 10 - 55 160 ns 
(AE - AOUT) tpZH 15 - 30 120 

5 1.4 2.9 -
Max. Clock Frequency fCL 10 3.5 7.1 - MHz 

15 5.1 10.2 -
Max. Clock Input Rise 5 20 - -

trCL Time 10 2.5 - - J1,S 
Max. Clock Input Fall tfCL 
Time 15 1.0 - -

5 - 175 350 

Min. C1cok Pulse Width tw 10 - 70 140 ns 

15 - 50 100 

Min. Pulse l<idth 5 - 145 290 

(AE,P/S, A/'S) tWH 10 - 55 llO ns 

15 - 40 80 

Min. Set-up Time 5 - 80 160 

(SERIAL IN - CLOCK) tsu 10 - 30 60 ns 

15 - 20 40 

Min. Set-up Time 
5 - 60 150 

I (A(B)IN - CLOCK) tSu 10 - 20 50 ns 

I 15 - 10 25 

; Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4034BP 

WAVEFORt~S FOR t4EASUREMENT OF DYNA~lIC CHARACTERISTICS 

WAVEFORM 1. 

20ns 

"A" DATA IN 

eB' DATA IN) 

"B" DATA OUT 
eAR DATA OUT) 

WAVEFORM 3. (AE="H") 

hA' DATA OUT 

~Aft DATA OUT 

HAVEFORM 4. 

SERIAL IN, 
AlB) IN 

CLOCK 

20n6 

20ns 

20 os 

tsu 

WAVEFORM 2. 

20ns 

AE 

20ns 

IvA VEFORM 5. 

AE,P/S,A/S 

20ns 20ns 

20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4035BP 4-STAGE PARALLEL IN/PARALLEL OUT SHIFT REGISTER 

TC4035BP 

TC4035BP is 4 bit shift register having SERIAL mode ,-----------------. 
and PARALLEL mode. 
When PARALLEL/SERIAL CONTROL input is placed at "Ii", 
the parallel mode operation is designated and when it 
is placed at "L", the serial mode operation having J, 
logical inputs is deSignated. 
The outputs are changed by rising edge of CLOCK input 
for both modes. When TRUE/COHPLEHENT Terminal is 
placed at "R", non-inverted signal is output and when 
it is placed at "L", inverted signal is output. 
\Vhen RESET input is placed at "R", the content of 
register is reset regardless of other inputs. DIP 16 (3Dl6A-P) 

In the case of SERIAL input, J and K are connected 
for the data in uts. 

ABSOLUTE t·1AXH1Utl RATINGS 
CHARACTERISTIC SYHBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5 -VSS+20 V 

Input Voltage VlN VSS-O.5 -VDD+O. 5 V 

Output Voltage VOUT VSS-0.5 - VDD+O. 5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300 ml, 

Operating Temperature 
TA -40 - 85 °c Range 

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time Tsol 260°C 10 sec 

LOGIC DIAGRAn 

PIN ASSIGNMENT 

(TOP VIEW) 

PARALLEL/SERIAL 7 )-{::oo-,,.q::>-----l-r-----+-----rr------j, 

TRUE/COMPLEMENT 2~Do--------r~t---~~+_----~~---,_, 

VDD 

Q.z/Q:2 

Q.3/Q:3 

Q.4/Q:4 

PI 4 

PI3 

PIz 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4035BP 

TRUTH TABLE 

INPUTS PUTPUTS(T/C="H") PUTPUTS(T/C="L") 

RESET CLOCK6 PIS J K PII PIn Ql/Ql Qn/Qn 
H .. .. .. .. if ,. L L 
L S H .. .. L L L L 
L S H .. .. H H H H 
L S L L L .. .. L 
L S L L H .. .. Ql' 

Qn-l 
L S L H L '" .. Ql' . 

L S L H H '" .. H 
L L .. .. ., 

'" 
., Ql' o . .n 

TIt·lING DIAGRAt~ (T/C="H"). 

CLOCK _IL!L LJ"L1l-1l-1L 
RESET 

J s h I 

S h I 

p/s 

PIZ 

I I 
I--- I I -

I--

f-- I 
H 

Ql/Ql 
H 
H 
L 
H 

Ql' 
Ql' . 

L 
Ql' 

Qn/Qn 
H 
H 
L 

Qn-l 

Qn' 

.. Don't care 

6 Level change 

No change 

Change 

n:2- 4 

Il-~ n-IL-

I 

I 

I 

I 

I 

I---~ 
I--r---t-
f--r---t-

r---t-!--
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4035BP 

:ECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

IC Supply Voltage VDD 3 - 18 V 

nput Voltage VIN 0 - VDD V 

,TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION ViID -40°C 25°C 85°C UNIT 
BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <lJ.!A 5 4.95 - 4.95 5.00 - 4.95 -
ligh-Leve1 

VOH 10 9.95 - 9.95 10.00 - 9.95 -lutput Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 - V 

I IOUTI <lJ.!A 5 - 0.05 - 0.00 0.05 - 0.05 
.ow-Leve1 
lutput Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

lutput High 
IOH VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -:urrent 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD 

VOL=0.4V 5 0.61 0.51 1.5 0.42 rnA - - -
lutput Low 

IOL 
VOL=O.SV 10 1.5 - 1.3 3.8 - 1.1 -

:urrent VOL=1.5V 15 4.0 - 3.4 15.0 - ·2.8 -
VIN=VSS,VDD 

VOUT=O.SV, 4.SV 5 3.5 - 3.5 2.75 - 3.5 -
nput High 

VIH 
VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

'oltage 
VOUT=1. SV, 13. SV 15 11.0 - 11.0 8.25 - 11.0 -
I lOUT I <lJ.!A 

VOUT=O.SV, 4.SV 5 1.5 2.25 1.5 1.5 V - - -
.nput Low 

VIL 
VOUT=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

'oltage 
VOUT=1. SV, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lJ.!A 

.nput litH" Leve IIH VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 

:urrentl"L" Leve IlL VIL=OV 18 -0.1 -10-5 -0.1 -1.0 
J.!A - - -

5 - 5 - 0.005 5 - 150 
!uiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 J.!A :urrent - - -
• 15 - 20 - 0.015 20 - 600 

. All vall.d l.nput combl.natl.ons. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4035BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25 D C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 . 
Output Trnasition Time 

(Low to High) tTLH 10 - 50 100 

15 - 40 80 ns 

Output Transition Time 5 - 80 200 

(High to Low) tTHL 10 - 50 100 

15 - 40 80 

Propagation Delay Time 5 - 190 500 
tpLH 

(CLOCK - Q/Q) tpHL 
10 - 75 200 ns 

15 - 55 150 

Propagation Delay Time 5 - 160 460 
tpLH 

(RESET - Q/Q) tpHL 
10 - 65 200 ns 

15 - 45 160 

5 2 4 -
Max. Clock Frequency fCL 10 6 12 - MHz 

15 8 16 -
Max. Clock Input Rise 5 20 - -
Time. trCL 

10 2.5 - - "s I 

Max. Clock Input Fall tfCL 
Time 15 1.0 - - I 

5 - 125 250 

Min. Clock Pulse Width tw 10 - 45 90 ns 

15 - 30 60 

Min. Pulse' Width 5 - 110 250 

(RESET) tWH 10 - 45 110 ns 

15 - 30 80 

Min. Set-up Time 5 - 55 220 

(J ,K - CLOCK) tsu 10 - 20 80 ns 

15 - 15 60 

Min. Set-up Time 
5 - 40 140 

(PI - CLCOK) tsu 10 - 15 50 ns 

15 - 10 40 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4035BP 

VNAMIC ELECTRICAL CHARACTERISTICS (Ta=25 D C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
Vnn(V) 

MIN. TYP. MAX. UNIT 

in. Set-up Time 5 - 40 500 

(P is - CLOCK) tsu 10 - 15 200 ns 

15 - 10 150 

nput Capacitance CIN - 5 7.5 pF 

AVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
WAVEFORM 1. 

20ne 20ns 

CLOCK 

WAVEFORM 2. WAVEFORM 3. 
ZOne ZOns 20ns 

J,K, --~~~~----------
RESET PI, 

p/s 

--rY50,),C 
~I~-P-L-H-,t-P-H-L-------

CLOCK 
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TC4036BP 
TC4039BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4036BP 4 WORD x 8 BIT STATIC RAr~ (BINARY ADDRESSING) 
TC4039BP 4 HORD x 8 BIT STATIC RAt1 (DIRECT WORD-LINE ADDRESSING) 

TC4036BP/TC4039BP are static RAM of 4 x 8 bits and r-------------------~ 

since eight data input/output lines are mutually 
independently provided for one word, wide variety of 
applications are expected for scratch pad memories, 
channel preset memories of digital frequency 
synthesizer systems, etc. 

TC4036BP Each word is binarily selected by two lines 
of address inputs AO and AI. 

TC4039BP Each word is directly selected by mutually 
independent four lines of address inputs IIORD 1 
through IWRD 4. 

ABSOLUTE ~lAXI~lur,l RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5-VSS+20 V 

Input Voltage VIN VSS-0.5-VDD+0.5 V 

Output Voltage VOUT VSS-O. 5 - VDD+O. 5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300 mW 

Operating Temperature 
TA -40 - 85 ·C 

Range 

Storage Te~perature 
Tstg -65 -150 ·C 

Range 

Lead Temp. /Time Tsol 260·C 10 sec 

BLOCK DIAGRA~l 

TC4036BP TC4039BP 

DIP 24 (6D24A-P) 

PIN ASS I GNNENT 

TC4036BP 

Addl~ VDD 

WRITE 2 23 AddO 

1 3 22 C'INH 
2 4 21 R·INH 
3 5 20 1 

4 6 19 2 
BIT IN 

5 7 18 3 

6 8 17 4 

7 9 16 5 
BIT OUT 

8 10 15 6 
MB 11 14 7 

Vss 12 13 8 

(TOP VIEW) 

TC4039BP 

WORD} ~ VDD 

WRITE 2 23 WORD3 

1 3 "" WORD 4 
2 ~ 21 WORD2 
3 5 20 1 

4 6 19 2 
BIT IN 

5 7 ::'8 3 

6 8 1'1 4 BIT OUT 
7 9 16 5 

~ 10 " 6 

MB 11 14 7 

Vss 12 13 8 

(TOP VIEW) 
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UtlCTI ON TABLE 

TC4036BP 

WRITE READ 
INHIBIT 

.. " 

.. • 
L .. 

H ., 

L L 

L H 

H L 

H H 

TC4039BP 

WRITE MEMORY 
BYPASS 

l!' L 

• H 

L H 

H H 

L L 

H L 

w Don 1 t care 

MEMORY 
BYPASS 

L 

H 

H 

H 

L 

L 

L 

L 

WORDI 
- WORD4 

all L 

all L 

L>6 

~ 

66 

~ 

CHIP 
INHIBIT 

H 

H 

L 

L 

L 

L 

L 

L 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4036B~TC4039BP 

OPERATIONAL MODEL 

Each bit output has high impedance generating floating 
condition. Writing into the memory is not performed. 

Bit input data is directly output to the corresponding 
bit output. The memory retains the content of bit 
input data written in previous write mode. 

Bit input data is directly output to the corresponding 
bit output. But input data is written into the word 
memory designated by address inputs AD and AI. 

Memory data is read from the word designated by address 
inputs AD and AI. Writing into the memory is not 
performed. 

Each bit output has high impedance generating floating 
condition. Writing into the memory is not performed. 

As well as each bit input data is written into the 
word memory designated by address inputs AD and AI, the 
input data is read out. 

Each bit output has high impedance generating floating 
condition. Each bit input data is written into the 
word memory designated by address inputs AD and AI. 

OPERATIONAL MODE 

Each bit output has high impedance generating floating 
condition. The memory retains the content of bit input data 
written in previous write mode. 

Bit input data is directly output to the corresponding bit 
output. The memory retains the content of bit input data 
\V'ri tten in previous write mode. 

Bit input data is directly output to the corresponding bit 
output. Each bit input data is written into the memory 
designated by the word input. 

Memory data designated by the word input is read out. Writing 
into the memory is not performed. 
As well as each bit input data is written into the memory 
designated by the word input, the input data is read out. 

6L Only one \,ORD input has "H" level. 

--------------179----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4036B~TC4039BP 

ADDRESS TRUTH TABLE 
TC4036BP TC4039BP 

Addl AddO ADDRESSED WORD WORD 1 IvORD 2 WORD 3 WORD 4 ADDRESSED WORD 

L L WORD 1 H L L L WORD 1 

L H WORD 2 L H L L WORD 2 

H L WORD 3 L L H L WORD 3 

H H WORD 4 L L L H WORD 4 

L L L L NONE 

OTHER STATES .. 
"' Inhibit mode 

RECOt4MENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

SYM- 'VDD _40°C 25°C 85°C 
CHARACTERISTIC BOL TEST CONDITION UNIT 

(V) MIN. MAX. BIN. TYP. MAX. I1IN. MAX. 

I Iourl <lJlA 5 4.95 - 4.95 5.00 - 4.95 -
High-Level 
Output Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 -

5 0.05 0.00 0.05 0.05 V 
I lOUT I <lJlA - - -

Low-Level 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOW2. 5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9. SV 10 -1. 5 - -1.3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD 

VOL=0.4V 5 0.61 0.51 1.5 0.42 rnA - - -
Output Low 

IOL 
VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -

Current 
VOL =1. 5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4036B~TC4039BP 

:ATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

;HARACTERISTIC SYM- TEST CONDITION VDD -40°C 25°C SsoC 
UNIT 

BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOUT=O.sV, 4.sV 5 3.5 - 3.5 2.75 - 3.5 -
lput High 

VlH 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

)ltage 
VOUT=1. SV, 13. 5V 15 11.0 - 11. 0 S.2s - 11. 0 -
J lOUT J<lttA 

VOUT=0.5V, 4.sV 5 loS 2.2S 1.5 loS 
V - - -

,put Low 
VIL VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

)ltage 
VOUT=1. SV, 13. SV IS - 4.0 - 6.75 4.0 - 4.0 

J lOUT J <lttA 

"H" 
1m VIW 1SV 18 0.1 10-S 0.1 1.0 Level - - -

nput 
J,A 

urrent ilL" 
IlL VIL=OV IS -0.1 -10-5 -0.1 -1.0 Level - - -

-State "H" 
IDH VOUT=lSV IS 0.4 10-4 0.4 12 Level - - -utput 

eakage JlA 
urrent "L" 

IDL VOUT=OV IS -0.4 -10-4 -0.4 -12 Level - - -

S - 5 - 0.005 5 - 150 
uiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 JlA urrent - - -.. 
15 20 0.015 20 600 - - -

; All valid input combinations. 

YNAMIC ELECTRICAL CHARACTERISTICS (Ta=2soC, Vss=OV, CL=SOpF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

lutput Transition Time 5 - SO 200 

(Low to High) tTLH 10 - 50 100 

IS - 40 SO 

5 SO 200 
ns 

)utput Transition Time -
(High to Low) tTHL 10 - 50 100 

15 - 40 80 

--------------181----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4036B~TC4039BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C vss=ov CL=50pF) . . 
CHARACTERISTIC SYMBOL TEST CONDITION 

VDD(V) 
MIN. TYP. MAX. UNIT 

Propagation Delay Time 5 - 200 750 
tpZL 

(R·INH - BIT OUT) RL=11<.O 10 - 90 350 ns 
(TC4036BP) . tpZH 

15 - 70 300 

Propagation Delay Time 5 - 250 750 
tpZL 

(C·INH - BIT OUT) RL=11<.O 10 - 120 350 ns 
(TC4036BP) tpZH 

15 - 90 300 

Propagation Delay Time tpLH 
5 - 210 750 

(M'B - BIT OUT) 10 - 100 350 ns 
tpHL 

15 - 80 300 

Propagation Delay Time 5 - 260 750 
tpLH 

(Add. WORD - BIT OUT) 10 - no 350 ns 
tpHL 

15 - 80 300 

Min. Set-up Time 5 - 45 200 

(Add. WORD - WRITE) tsu 10 - 25 no ns 

15 - 20 60 

Min. Hold Time 5 - -60 100 

(Add. WORD - WRITE) tH 10 - -35 70 ns 

15 - -25 40 

Min. Pulse Width 5 - 60 150 

(WRITE) tWH 10 - 20 60 ns 

15 - 15 50 

Min. Set-up Time 5 - -20 100 

(BIT IN - WRITE) tsu 10 - -15 50 ns 

15 - -10 40 

Min. Hold Time 5 - 40 200 

(BIT IN - WRITE) tH 10 - 25 90 ns 

IS - 20 60 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4036BP, TC4039BP 

IAVEFORMS FOR MEASUREMENT OF DYNAmC CHARACTERISTICS 

WAVEFORM 1. 
20ne 20ns 

Add., WORD 

MEMORY BYPASS 

BIT OUT 

WAVEFORM 2. 
20ns 20n8 

Add •• WORD 

WRITE 

BIT IN 

WAVEFORM 3. (TC4036BP) 

CHIP INHIBIT 

READ INHIBIT 

BIT OUT 

BIT OUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4040BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4040BP/TC4040BF 12 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 
TC4040BP/BF is 12 stage ripple-carry binary 

counter with the asynchronous clear function. 
The counter advances its counting state by falling edge 

,,~ 
of ~ input. When RESET input is placed at "H", all 
the circuits are reset making all the outputs (Ql 
through Q12) to be "L" regardless of "CI:OCK input. 
This is most suitable for frequency diViders, control 
circuits and timing circuits. 

DI P16(3D16A-P) 

AB S OL UT E MAX It1U~1 RA TI N GS 16~ CHARACTERISTIC SYMBOL RATING UNITS 
DC Supply Voltage VDD VSS-0.5 '" VSS+20 V 1 

Input Voltage VrN VSS-0.5 '" VDo+O. 5 V MFP16 (F16GC-P) 

Output Voltage VOUT VSS-0.5 '" VDO+O. 5 V 
DC Input Current lIN flO rnA 

PIN ASSIGNMENT 

Power Dissipation PD 300(DIP)/180(MFP) mW 
~ Operating 

TA -40", 85 ·C 
q,12 

VDD 
Temperature Range ~6 2 15 ~~ll Storage Tstg -65", 150 ·C 
Temperature Range ~5 3 14 Q10 

Lead Temp./Time Tsol 260·C • 10 sec ~? 4. 12 ~8 

TRUTH TABLE ~4 5 12 ~9 

CLOCK "" RESET OUT PUT STAGE ~ 6 II RESET 

* H ALL OUTPUTS - • L' 
~2 ? 10 CLOCK 

S L NO CHANGE 

"""L-
VSS 8 9 Q.1 

L ADVANCE TO NEXT ST.AlJE 

"": LEVEL CHANGE * : DON'T CARE (TOP VIEW) 

LOGIC DIAGRM1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4040BP/BF 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTI C SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 
;--- -40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level IIOUTI<llJA 5 4.95 - 4.95 5.00 - 4.95 -
Output Voltage 

VOH 10 9.95 - 9.95 10.00 - 9.95 -
VIN=VSS ' VDD 15 14.95 - 14.95 15.00 - 14.95 - V 

Low-Level IIOUTI<llJA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VOL 
VIN=VSS, VDD 

10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.2 - -0.16 - -0.12 -
Output High 

VOH=2.5V 
5 - - - -

IOH 
- -

VOH=9.5V 10 -0.5 - -0.4 - -0.3 -Current VOH=13.5V 
15 -1.4 - -1.2 - -1.0 -

VIN=VSS, VDD rnA 

VOL=0.4V 5 0.52 - 0.44 - 0.36 -
Output Low VOL=0.5V 10 1.3 - 1.1 - 0.9 -
Current IOL 

VOL =1. 5V 15 3.6 - 3.0 - 2.4 -
VIN=VSS, VDD 

VOUT=0.5V, 4.5V 5 3.5 3.5 2.75 3.5 Input High - - -
VOUT=1.0V, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=l. 5V ,13. 5V 

IIOUTI <llJA 
15 11.0 - 11.0 8.25 - 11.0 -

V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low VOUT=l.OV, 9.0V 
10 3.0 4.5 3.0 3.0 - - -

Voltage VIL VOUT=1.5V,13.5V 
15 - 4.0 .:. 6.75 4.0 - 4.0 

IIOUTI<llJA 

"H" IIH VIH=18V 18 - 0.3 - 10-5 0.3 - 1.0 Input Level 
Current ilL" _10-5 

lJA 

Level 
IIL VIL=OV 18 - -0.3 - -0.3 - -1. 0 

Quiescent 5 - 20 - 0.005 20 - 150 

Device Current 
IDD VIN=VSS ' VDD 10 - 40 - 0.010 40 - 300 lJA 

* 15 - 80 - 0.015 80 - 600 

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4040BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS 

Output Transition Time 5 - 100 200 
tTLH 10 - 50 100 

(Low to High) 
15 40 eo -

Output Transition Time 5 - 100 200 

(High to Low) 
tTHL 10 - 50 100 

15 - 40 80 ns 
Propagation Delay Time 5 - 160 360 

("CI:lJcr - Q 1) 
tpLH 10 - 80 160 

15 - 65 130 

Propagation Delay Time 
5 - 160 360 

tpHL 10 - 80 160 
("CLOCK - Ql) 15 - 65 130 

Propagation Delay Time 5 - 900 1800 
tpLH 10 - 450 900 

(CLoCK - Q12) 15 - 360 720 
900 1800 

ns 
Propagation Delay Time 

5 -
tpHL 10 - 450 900 

(CLOCK - Q12) 15 - 360 720 

Propagation Delay Time 5 - 150 280 

(RESET - Q) 
tpHL 10 - 70 120 ns 

15 - 50 100 

5 3.5 10 -
Max. Clock Frequency fCL 10 8 20 - MHz 

15 12 25 -
Min. Pulse l.Jidth 5 - 100 200 

(RESET) 
tWH 10 - 40 80 ns 

15 - 30 60 
Max. Clock Input Rise trCl~ 5 20 - -Time 
~1ax. Clock Input Fall 10 2.5 - - IlS 

Time 
tfCL 15 1.0 - -

Input Capacitance CIN - 5 7.5 pF 

WAVEFORM FOR ~1EASURE~lENT OF DYNANIC CHARACTERISTICS 

WAVEFORM 1 ZOns ZOns I.JAVEFORM 2 

CLOCK RESET 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4042BP/BF 

C4042BP/TC4042BF QUAD CLOCKED "0" LATCH 

TC4042BP/BF contains four circuits of "D" type 
latches having common CLOCK input and POLARITY input. 

When POLARITY input is placed at "H" level, D input 
appears as it is at Q output during CLOCK input stays 
high and D input at the time of falling edge of CLOCK 
input is retained at Q output. As long as CLOCK input 
stays low, Q output is not changed even when D input 
varies. 

\-/hen POLARITY input is placed "L", D input appears as 
it is at Q output during CLOCK input stays at "L" 
level and the latch operation is seen as long as 
CLOCK input is "H". 

,BSOLUTE NAXH1UN RATINGS 
CHARACTERISTIC SYHBOL RATING 

IC Supply Voltage VDD VSS - 0.5 '\, VSS + 20 

nput Voltage VIN VSS - 0.5 'U VDD + O. 5 

lutput Voltage VOUT VSS-O.5'UVDD+O.5 

IC Input Current 

lower Dissipation 
Iperating 
:emperature Range 
:torage 
:emperature Range 

,ead Temp. /Time 

iLOCK Dr AGRIIJ.l 

Dl 

Tstg 

±10 

300(DIP)/180(MFP) 

-40'" 85 

-65", 150 

260°C' 10 sec 

5 © 
CLOCK JlD- '< 

C ~CL Q;~Q} 
POLARI TY '---

D2 
" r-- CD ~'-----+--lD Q --L ,,~ 

\1J 
C L 'i ------'!.... Q;2 
'---

D3 13 
r--
D " r---.lL Q;l 

'J) 
C L Q t----11LQ;3 
'----

D4 _"_4 ___ -+-..,;--;: ~ "4 

W 
CL o.--ll..~ 
-

UNITS 

V 

V 

V 

rnA 

mW 

°c 

°c 

,,~ 
":'9 

1 

MFP16 (F16GC-P) 

PIN ASS I GN~1ENT 

,,4 ~ VDD 

"1 2 15 ~ q4 

14 D4 

D1 4 13 D3 

-CLOCK 5 12 "3 
POLARITY 6 11 ,,3 

D2 7 10 '<2 

Vss 8 -
8 ,,2 

(TOP VIEW) 

TRUTH TABLE 

I NPU TS OUTPUT 

CLOCK6 . POLARITY '<0' 

H H Dn 

L L Dn 

S L LATCH 

L H LATCH 

L. Level Change 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4042BP/BF 

LOGIC DIAGRM1 

RECOMMENDED OPERATING CONDITIONS (Vss=ov) 
CHARACTERI STI C SYNBOL NIN. TYP. NAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 
.---- -40"C 25"C 85"C 

CHARACTERISTIC SYNBOL TEST CONDITIONS VDD UNIT: 
(V) MIN. NAX. NIN. TYP. NAX. NIN. NAX. 

High-Level IloUTI <lilA 
5 4.95 - 4.95 5.00 - 4.95 -

VOH 10 9.95 - 9.95 10.00 - 9.95 -
Output Voltage VIN=VSS, VDD 15 14.95 14.95 15.00 14.95 - - -

5 0.05 0.00 0.05 0.05 V 
Low-Level IloUTI <lilA - - -
Output Voltage VOL 

VIN=VSS ' VDD 
10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.2 - -0.16 - -0.12 -
Output High 

VOH=2.5V 5 - - - - - -
IOH VOH=9.5V 

Current VOW13 . 5V 10 -0.5 - -0.4 - -0.3 -

VIN=VSS. VDD 
15 -1. 4 - -1.2 - -1.0 - rnA 

VOL=0.4V 5 0.52 - 0.44 - 0.36 -
Output Low VOL=0.5V 10 1.3 - 1.1 - 0.9 -Current IOL VOL =1. 5V 

VIN=VSS, VDD 15 3.6 - 3.0 - 2.4 -
VOUT-0.5V, 4.5V 5 3.5 - 3.5 2. 75 - 3.5 -

Input High VOUT=1. OV, 9.0V 10 7.0 7.0 5.5 7.0 -VIH - -
Voltage VOU~1.5V,13.5V 

IIOUTI <lilA 
15 11. 0 - 11. 0 8.25 - 11. 0 -

VOUT-0.5V, 4.5V 5 1.5 2.25 1.5 1.5 
V - - -

Input Low VOUT=1.0V, 9.0V 
Voltage VIL VOUT=1. 5V, 13. 5V 

10 - 3.0 - 4.5 3.0 - 3.0 

IloUTI <lilA 
15 - 4.0 - 6.75 4.0 - 4.0 

7 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4042BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Continued) 

CHARACTERISTIC SYMBOL TEST CONDITIONS Vo;;" -40°C 25°C S5°C UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

[nput ["H" Level IIH VIH=lSV IS - 0.3 - 10-5 0.3 - 1.0 

" JilL" -10-5 >urrent Level IIL VIL=OV IS - -0.3 - 0.3 - -1.0 
5 20 0.005 20 150 

uA 
luiescent - - -

Device Current 
IDD VIN=VSS. VDD 10 - 40 - 0.010 40 - 300 .. 15 - SO - 0.015 SO - 600 

* All valld lnput comblnatlons. 

DYNAmC ELECTRICAL CHARACTERISTICS (Ta=25°C. VSS=OV.· CL=50pF) 

CHARACTERISTICS SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNITS 

5 - 130 400 
Output Transition Time tTLH 10 - 65 200 

(Low to High) 15 - 50 160 

Output Transition Time 5 - 100 200 

tTHL 10 - 50 100 
(High to Low) 15 - 40 SO 

Propagation Delay Time 5 - 400 SOD 

(CLOCK - Q. Q) tpLH 10 - 170 350 
15 - 140 300 

Propagation Delay Time 5 - 370 SOD 
tpHL 10 - 150 350 

(CLOCK - Q. Q) 15 - 125 300 

5 - 200 400 ns 
Propagation Delay Time 

(DATA - Q. Q) 
tpLH 10 - SO 200 

15 - 60 150 

Propagation Delay Time 5 - ISO 400 

(DATA - Q. Q) tpHL 10 - 75 200 
15 - 55 150 

5 - 150 300 
Min. Clock Pulse Hidth tw 10 - 70 150 

15 - 60 120 

Min. Hold Time 5 - -50 50 

(DATA - CLOCK) 
tH 10 - -20 20 

15 - 0 20 

Min. Set-up Time 5 - 50 150 

CLOCK) tsu '10 - 20 60 
(DATA -

15 - 0 30 

D Input - 5 7.5 
Input Capacitance CIN 

CLOCK/POLARITY Input 15 
pF - S 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4042BP/BF 

WAVEFORM FOR 1·1EASUREMENT OF DYNAI·l1 C CHARACTERISTI CS 

WAVEFORH 1 (POLARITY="L") 
2Uns 20ns 

CLOCK 

Vss 

Dl 

~---Vss 

D2 

WAVEFORH 2 (CLOCK=POLARITY="H") 

20ns 20ns 

Dn 

'!n 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

'C4043BP QUAD 3-STATE RIS LATCH (Quad NOR RIS Latch) 
'C4043BP is the latches composed by four independent 

:/S flip-flop circuits. TC4043BP fabricated with NOR 

:ates is suitable for data processing of four bits 

:onfiguration. Four output lines can have high 

mpedance regardless of the contents of latches by 

leans of common ENABLE input to make connection to 

:he bus lines easy. 

.BSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

IC Supply Voltage VDD VSS-0.5 - VSS+20 V 

:nput Voltage VIN VSS-0.5 - VDn+O. 5 V 

lutput Voltage VOUT VSS-0.5 - VDD+O' 5 V 

IC Input Current lIN ±lO rnA 

'ower Dissipation PD 300(DIP)/180(MFP) mW 

Iperating Temperature 
TA -40-85 DC 

tange 
:torage Temperature 

Tstg -65 -150 DC 
tange 

.ead Temp. /Time Tsol 260·C • 10 sec 

.OGIC DIAGRAM 

TC4043BP 

DIP16 (!3D16A-P) 

PIN ASSIGNMENT 

(TOP VIEW) 

TRUTH TABLE 
S R E Q. 

.. .. L HZ 

L L H No Change 

L H H L 

H L H H 

H H H H 

.. : Don't Care 

HZ : Hl.gh Impedance 
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TOSHIBA INTEGRATED CIRCuIT TECHNICAL DATA 

TC4043BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - lS V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - -40°C 25°C S5°C CHARACTERISTIC TEST CONDITION VUD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I < lit A 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
Output Voltage VOH 

VIN=VSS,VDD 
10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level I lOUT I< 11tA 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

Output High IOH VOH=9.5V 10 -1.5 - -1.3 -2.2 - -1.1 -Current 
VOH=13·5V 15 -4.0 - -3.4 -9.0 - -2.S -
VIN=VSS,VDD mA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
10L 

VOL=0.5V 10 1.5 - 1.3 3.S - 1.1 -
Current VOL=1.5V 15 4.0 - 3.4 15.0 - 2.S -

VlN=VSS, VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIR VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

VOUT=1.5V,13.5V 15 11.0 - 11.0 S.25 - 11.0 -
I lOUT I < 11tA V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1. 5V ,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I < 11tA 
r---

"H" 
IIR VIH-lSV lS 0.1 10-5 0.1 - 1.0 

Level - -
Input itA 
Current flL" 

Level IlL VIL=OV lS - -0.1 - -10-5 -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4043BP 

'ATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

:HARACTERISTIC SYM- TEST CONDITION 'vim -40°C 25°C 85°C UNIT 
BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

,State "H" 
IDH VOH=18V 18 0.4 10-4 0.4 12 - - -

Ltput Level 

,akage Jl.A 
ilL" 

lrrent Level IDL VOL=OV 18 - -0.4 - -10-4 -0.4 - -12 

5 - 1 - 0.002 1 - 30 
descent Device 

IDD VIN=VSS,VDD 10 2 0.004 2 60 Jl.A - - -lrrent .. 
15 - 4 - 0.008 4 - 120 

All valid input combinations. 

(NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD (V) MIN. TYP. MAX. UNIT 

5 - 80 200 
ltput Transition Time 

tTLH 10 - 50 100 
(Low to High) 

15 - 40 80 

5 - 80 200 
ns 

ltput Transition Time 
tTHL 10 - 50 100 

(High to Low) 
15 40 80 -

5 - 150 300 
ropagation Delay Time tpLH 

10 - 60 140 ns 
(SET, RESET - Q) tpHL 

100 15 - 40 

5 - 60 230 
-State tpHZ 
ropagation Delay Time RL=lkn 10 - 25 110 

tpZH 
15 - 20 80 (ENABLE - Q) ns 

-State 5 - 80 180 

ropagation Delay Time 
tpLZ 

RL=lkn 10 - 35 100 

(ENABLE - Q) 
tpZL 

15 - 25 70 

5 - 30 160 
in. Pulse Width 

tWH 10 - 15 80 ns 
(SET, RESET) 

15 - 10 40 

nput Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4043BP 

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1. 
20ne 20nB 

SET 

20na 20ne 

RESET 

WAVEFORM 2. 
20ns 20na 

ENABLE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4044BP/BF 

C4044BP/TC4044BF QUAD 3-STATE RIS LATCH (Quad NAND RIS Latch) 
~--~--------------~ 

C4044BP/BF the latches composed by four independent 

/S flip-flop circuits. TC4044BP/BF fabricated with 

AND gates is suitable for data processing of four 

its configuration. Four output lines can have high 

mpedance regardless of the contents of latches by 

eans of common ENABLE input to make connection to 

he bus lines easy. 

BSDLUTE MAXIMUt1 RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

C Supply Voltage VDD VSS-0.5 - VSS+20 V 

nput Voltage VIN VSS-0.5 - VDD+O. 5 V 

utput Voltage VOUT VSS-0.5 - VDD+O. 5 V 

C Input Current lIN ±10 rnA 

ower Dissipation PD 300(DIP)/180(MFP) mW 

perating Temperature 
TA -40- 85 ·C 

ange 
tor age Temperature 

Tstg -65- 150 ·C 
ange 

ead Temp./Time Tsol 260'C 10 sec 

OGIC DIAGRAt1 

,,~ 
m~Q 

1 

MFP16 (FI6GC -P) 

PIN ASSIGNr~ENT 

---.....r-
"., 1 16 VDD 

NC Z 15 8., 

81 3 14 R., 

Rl 4 13 "1 

ENABLE 5 12 R3 

Rz 6 II 83 

82 7 10 "3 
Vss 8 9 Q.2 

TRUTH TABLE 
R 8 E Q. 

II .. L HZ 

L L H L 

L H H L 

H L H H 

H H H No Change 

.. : Don't Care 

HZ : HIgh Impedance 
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TOSHIBA INTEt;RATED CIRCUIT TECHNICAL DATA 

TC4044BP/BF 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 
SYM- - -40·C 2S·C 8S·C 

CHARACTERISTIC TEST CONDITION VDD UNI 
BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level IIOUT 1<l.#A 

10 9.95 9.95 10.00 9.9.5-VOH - - -Output Voltage VIN-VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I <lPA 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
VOL 10 - 0.05 - 0.00 0.05 - 0.05 Output Voltage VIN-VSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.2 - -0.16 - - -0.12 -
VOH-2.SV 5 - - - - - - -

Output High 
IOH VOH-9.SV 10 -0.5 - -0.4 - - -0.3 -Current 

VOH=13.SV 15 -1.4 - -1.2 - - -1.0 -
VIN=VSS,VDD 

IDA 
VOL=0.4V 5 0.52 - 0.44 - - 0.36 -

Output Low VOL~O.SV 10 1.3 - 1.1 - - 0.9 -IOL Current VOL=1.SV 15 3.6 - 3.0 - - 2.4 -
VIN-VSS,VDD 

VOUT=O.SV, 4.SV 5 3.5 - 3.5 2.75 - 3.5 -
Input High VOUT=l.OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VIH 

VOUT=1. SV, 13. SV 15 11.0 - 11.0 8.25 - 11.0 -
IIOUT 1< 1tu\ V 
VOUT=O.SV, 4.SV 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low VOUT-l.OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VIL 

4.0 4.0 VOUT=l.SV, 13. SV 15 - 4.0 - 6.75 -
I lOUT I < lIlA 

"HII 
IIH VIH-18V 18 0.1 10-5 0.1 - l.0 Level - -

Input IJP 
Current ilL" 

Level IlL VIL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4044BP/BF 

ATIC ELESTIRCAL CHARACTERISTICS (VSS=OV) 

TEST 'viii) -40°C 25°C -85°C UNIT HARACTEP.ISTIC SYMBOL CONDITION (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

State 'H" Level IDH VOH=18V 18 - 0.5 - 10-4 0.5 - 30 tput IlA akage 'L" Level IDL VOL=OV 18 - -0.5 - -10-4 -0.5 - -30 rrent 
5 - 4 - 0.002 4 - 30 

uiescent IDD VIN=VSS,VDD 10 - 8 - 0.004 8 - 60 ~A 
evice Current * 15 - 16 - 0.008 16 - 120 
All va11d lnput comblnatlons. 

NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

utput Transition Time 5 - 130 400 
tTLH 10 - 65 200 

(Low to High) 
15 - 50 160 

utput Transition Time 5 - 230 200 
tTHL 10 - 5- 100 

(High to Low) 15 - 40 80 

ropagation Delay Time tpLH 5 - 230 460 
10 - 110 220 

(SET, RESET - Q) tpHL 15 - 75 150 

iopagation Delay Time tpLH 5 - 180 360 
10 - 90 180 

(SET, RESET - Q) tpHL 15 - 60 120 

-State 5 - 100 250 
ropagation Delay Time tpHZ RL=lkiJ 10 - 80 200 

(ENBLE - Q) 15 - 75 160 
ns 

-State 5 - 130 300 
ropagation Delay Time tpLZ RL=lkll 10 - 90 250 

(ENABLE - Q) 15 - 80 200 
-State 5 - 100 250 
ropagation Delay Time tpZH RL=lk1l 10 - 60 200 

(ENABLE - Q) 15 - 50 160 
-State 5 - 140 300 
ropagation Delay Time tpZL RL=lkll 10 - 80 250 

(ENABLE - Q) 15 - 70 200 
5 - 105 200 

lin. Pulse Ividth tUL 10 50 100 -
(SET) 15 - 40 80 

lin. Pulse Width 5 - 120 200 

tWL 10 - 55 100 
(RESET) 15 - 45 80 

nput Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4044BP/BF 

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1. 
ZOne 20ne 

SET 

RESET 

WAVEFORM 2. 

20ne 20ne 

ENABLE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

"C4047BP LOI'J-POHER tl0tiOSTIIBLE/AST,'f3LE flUL TIVlBR,~TOR 
'C4047BP is the multivibrator equipped with both 
:stable function and mono-stable function, and 
'etrigger operation and reset operation are also 
lchievable. 
'or both operational modes, the pulse width can be 
'aried by externally connected capacitor (C) and 
'esistor (R). 
:stablish RETRIG="L". +TRIG="L", -TRIG="H" for astable 
Iperation and AST="L", AST="H" for. mono-stable 
'peration. (Refer to FUNCTION TABLE and OPERATING 
:ONSIDERATIONS) . 
fhen EXTERNAL RESET input is set at "H", both 
'perational modes of astable and mono-stable 
Iperations are reset to Q="L" and Q="H". 

lBSOLUTE HAX Ir1UI·l RATINGS 

CHARACTERISTIC SYMBOL RATING 

IC Supply Voltage VDD VSS-O. 5 - VSS+20 

.nput Voltage VIN VSS-0.5-VDD+0.5 

lutput Voltage VOUT VSS-O. 5- VDD+O. 5 

IC Input Current lIN flO 

'ower Dissipation PD 300 

'perating Temperature 
TA -40 - 85 .ange 

,torage Temperature 
Tstg -65 -150 .ange 

,ead Temp. /Time Tsol 260°C 10 

OGle DIAGRAfl 

UNIT 

V 

V 

V 

rnA 

m~.J' 

°c 

°c 

sec 

TC4047BP 

DIP 14.(3DI40A-P) 

PIN ASSIGNMENT 

R 

R-C COMMON ::I 

ASTABLE 4 

ASTABLE 5 

-TRIGGER 6 

VSS 

13 OSC OUT 

12 RETRIGGER 

11 G. 

10 G. 

9 EXT. RESET 

8 +TRIGGER 

(TOP VIEW) 

ASTABLE 

ASTABLE 4 L--"'-L)v-------, 
R-C COMMON 

,..---------{3 -,.- ~ 
~c I 

_0 *R 
+TRIGGER 8 

-TRIGGER 6 
I 

- - __ I 

OSC OUT 

EX TERN AL RES ET 

Q 

Q; 
RETRIGGER 

priority is given to 
reset when both set and 
reset are active. 
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, TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4047BP 

FUNCTION TABLE 

FUNCTION OUTPUT PERIOD 

AST. AST. -TRIG. +TRIG. RETRIG. EXT. RESET OR PULSE WlDTI 

ASTABLE MULTIVIBRATOR Q, Q 

• H H L L L T=4.40RC Free Running 
L • H L L L OSC OUT 

Inhibit H L H L L L T=2.20RC 

MONOSTABLE MULTIVIBRATOR 

Positive-Edge Trigger H L L S L L Q, Q 

Negative-Edge Trigger H L 1... H L L tw=2.48RC 

Retrigger H J.. L J"L L 
Note : External regis tor and capacitance as LOGIC DIAGRAM 

• Don't care 

OPERATING CONSIDERATION 
1. Astable Operation 

By connecting inputs of -TRIGGER, +TRIGGER, RETRIGGER AND EXTERNAL RESET as shown il 
FUNCTION TABLE, stable operation of astable multivibrator can be obtained. 

When ASTABLE input is placed at "H", oscillation is continued regardless of ASTAiiLi 
input. When ASTABLE input is placed at "L", oscillation is continued regardless oj 
ASTABLE input. (Free Running). 
Having ASTABLE input at "H", if ASTABLE input is set at "L", oscillation stops as 
long as it is at "L". (True Gating) 
Having ASTABLE input at "L". if ASTABLE input is set at "H", oscillation stops as 
long as it is at "H". (Complement Gating) 
The oscillating period is determined by the external resistor and capacitor to be 
approximately T=2.2RC. This oscillation waveform is obtained as it is at OSC OUT 
and the oscillation waveform with double period and 50% duty cycle is obtained at 
outputs Q and 'Q. 

2. Mono-Stable Operation 
By connecting ASTABLE and ASTABLE inputs to "L" level and "H" level respectively, 
mono-stable multivibrator with the capabilities of retrigger operation and external 
asynchronous reset operation is obtained. This is normally used with RETRIGGER 
input and EXTERNAL RESET input connected to "L" level. 

When -TRIGGER input is set to "L", mono-stable pulse is obtained at the rising edg. 
of +TRIGGER input at Q and ~ outputs. (Positive-edge Trigger) 
When +TRIGGER input is set to "H", mono-stable pulse is obtained at the falling 
edge of -TRIGGER input at Q and Q outputs. (Negative-edge Trigger) 
Keeping-TRIGGER input at "L", if the same pulse input(T<2.48RC) is applied to 
both +TRIGGER input and RETRIGGER input, retrigger operation is achieved. 
However, the-last transition of this pulse input must be negative going. (Retriggel 
The width of mono-stable pulse is determined by the external resistor and capacitol 
to be approximately tw=2.48RC. 

Note : The external resistor and capacitor should be connected as shown by broken line, 
in the logical diagram for both mono-stable and astable operations. 
The capacitor used should be non-directional. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4047BP 

TIMING DIAGRAM 

(ASTABLE MODE) 

ASTABLE I 
VDD+VDD 

ASTABLE 
VTH+VDD 

/" 
VDn 

R-C COMMON "- "- "- i\... 
/ V V V 1/ V V V"--- VTS 

t1 t2 "'" VTH-VDD 

OSC OUT 
,- l- I- r- I L...-r-'-

r-
-I I...- ta L...- l...- I... 

Q. s-LJ- r-LJ 
t2 =-RCln 

ta = 2 (t1+t2) = -2RCin VTH(VDD-VTS) 
(VDD+VTH) (2VDD-VTH) 

TYPICAL: VTH=1/2VDD ta=4.40RC 

(MONO STABLE MODE) 
RETRIGGER 

+TRIOGER 

-TRIGGER 

R-C COMMON 

OSC OUT 

--------------------~~----I 

n ~ VDn+VDD 

--~--------------------~I~--------~---------r------~ VTH+VDD 

:.:-- VDD 

t3 = -RC in .2:r.!L-
2VDD ' 

VTH(VDD-VTH) 

2VDD (2VDD VTS) 

TYPICAL : VTH = 1/2VDD tm = 2.48 RC 

Note VTH: Threshold Level 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4047BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V . 
Input Voltage VIN 0 - VDD V 

External Resistance RX 5 - 1000 kn 

External Condenser Cx No Limit JlF 

STATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

SYM- :-- -40°C 25°C 85°C CHARACTERISTIC BOL TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <lJlA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
Output Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I <lJlA 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
Output High VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -
Current IOH VOH=9.5V 10 -1.5 - -1.3 -2'.2 - -1.1 -

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD 

VOL=0.4V 5 0.61 - 0.51 1.5 0.42 
rnA - -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current 

VOL =1. 5V 15 4.0 - 3.4 15.0 - 2.8 

VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -
I lOUT I <lilA 

VOUT=0.5V, 4.5V 5 1.5 2.25 1.5 1.5 V - - -
Input Low 

VIL 
VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

Voltage VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lJlA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4047BP 

STATIC ELECTRICAL CHARACT~RISTICS (Vss~OV) 

I SYM- TEST CONDITION 
- _40DC 25 DC 85 DC 

I 

CHARACTERISTIC 
BOL VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

i "H" 
Level IlH VIH~18V 18 - 0.1 - 10-5 0.1 - 1.0 

Input 
"A Current tiL" 

Level IlL VIL~OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 1 - 0.005 1 - 30 
Quiescent Device 

IDD VIN~VSS.VDD 10 2 0.010 2 60 #A Current - - -,. 
15 - 4 - 0.015 4 - 120 

~ All va1~d ~nput comb~nat~ons. 
DYNAmC ELECTRICAL CHARACTERISTICS (Ta~25DC VSs~OV CL=50pF) . . 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

Output Transition Time 5 - 80 200 

(Low to High) tTLH 10 - 50 100 ns 

15 - 40 80 

Output Transition Time 5 - 80 200 

(High to Low) tTHL 10 - 50 100 ns 

15 - 40 80 

Propagation Delay Time 5 - 290 580 

(ASTABLE. ASTABLE 
tpLH 

220 
tpHL 

10 - no ns 
- OSC OUT) 15 - 70 160 

Propagation Delay Time 
tpLH 

5 - 480 960 

ASTABLE (ASTABLE. 10 - 170 350 ns 
- Q. Q) tpHL 

15 - no 250 

Propagation Delay Time 
tpLH 

5 - 550 nOD 

(+TRIGGER. -l'RIGGER 10 - 200 450 ns 
- Q. "Q) tpHL 

15 - 130 300 

Propagation Delay Time 5 - 250 600 
tpLH 

(RETRIGGER - Q. Q) 10 - 100 300 ns 
tpHL 

15 - 65 200 

Propagation Delay Time 5 - 270 540 
tpLH 

(EXTERNAL RESET 10 - 100 20q ns 
- Q. "Q) tpHL 

15 - 65 140 

--------------203 ---...,.-------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4047BP 

DYNA~rC ELECTRICAL CHARACTERISTICS 2 0 V Ta= 5 C, SScOV, C L=50pF 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

Min. Pulse Width 5 - 370 740 
tWH 

(+TRIGGER, -TRIGGER) 10 -tWL 
130 260 ns 

15 - 70 140 

Pulse Width 5 - 100 200 Min. 

(EXT. RESET) tWH 10 - 35 100 ns 

15 - 25 60 

Min. Pulse Width 5 - 95 600 

(RETRIGGER) tWH 10 - 40 230 ns 

15 - 25 150 

Max. Clock Input Rise 5 20 - -
Time tr 

10 2.5 - - "s 
Max. Clock Input Fall tf 
Timp 15 1.0 - -
Deviation from 50% 5 - ±0.2 -
Duty Facter tw(H)-tw(L) 10 - ±0.2 - % 

(Q, 'Q) tw(L) 

x 100 (%) 15 - ±0.1 -
Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4047BP 

WAVEFORMS FOR t4EASURHlEtlT OF DYNMlIC CHARACTERISTICS 

WAVEFORM 1. 

20n8 

ASTABLE 

ASTABLE 

OSC OUT 

WAVEFORM 2. 

20n8 

+TRIGGER 

-TRIGGER 

20ns 

20na 

\~A VEFORM 3. 

RETRIGGER 
(+TRIGGER) 

EXT. RESET 

20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4049BP/BF 
TC4050BP/BF 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4049BP/TC4049BF HEX BUFFER/CONVERTER (Invertin9 Type) 
TC4050BP/TC4050BF HEX BUFFER/CONVERTER (Non-Invertino Type) 

.~----------------------
TC4049BP/BF, TC4050BP/BF contain six circuits of 

buffers. TC4049BP/BF is inverter type and TC4050BP/BF 
is non-inverter type. 
Since one TTL or DTL can be directly driven having 
large output current, these are useful for interfacing 
from CMOS to TTL or DTL. As voltage up to VSS + 18 
volts can be applied to the input regardless of VDD. 
these can be also used as the level converter Ie's 
which converts CMOS logical circuits of 15 volts or 
10 volts system to CMOS/TTL logical circuits of 5 
volts system. 
Ideal switching characteristic has been obtained by 
the circuit diagram of three stage inverters for 
TC4049BP/BF and two stage inverters for TC4050BP/BF. 

ABSOLUTE ~IAXIf.IUf.1 RAT! NGS 
CHARACTERISTIC SYHBOL RATING UNITS 

DC Supply Voltage VDD VSS - 0.5 'V VSS + 20 V 

lnput Voltage VIN VSS - 0.5 'V VSS + 20 V 

Output Voltage VOUT VSS - 0.5 'V VDD + 0.5 V 

DC Input Current lIN -10 rnA 

Power Dissipation PD 300(DIP)/180(MFP) mH 
Operating TA -40 'V 85 °c Te 

Tstg -65 'V 150 °c 

Tsol 260°C' 10 sec 

CI RCUIT DI AGRAr·1 
V6 TC4049BP/BF 

,,~ 
DIP 16 (3Dl6A-P) 

16~ 
1 

MFP 16 (F16GC-P) 

PIN ASSIGNr-1ENT 

TC 4050BP/BF 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4049BP/BF,TC4050BP/BF 

:COMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage Vnn 3 - 18 V 

Input Voltage VIN 0 - 18 V 

TATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 
r-- -40·C 2S·C 8S·C 

CHARACTERISTIC SYMBOL TEST CONDITIONS Vnn UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -High-Level 
VOH I lOUT I <lilA 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS ' Vnn 14.95 4.95 15.00 14.95 -15 - - V 

I lOUT I <lilA 5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level 

VOL 10 - 0.05 - 0.00 0.05 - 0.05 
Output Voltage VIN=VSS, Vnn 

15 - 0.05 - 0.00 0.05 - 0.05 
VOH=4.6V 5 - - - - - -

Output High 
VOH=2.5V 5 -1. 4 - 1. 25 - -1. 0 -

IOH VOH=9.5V 10 -1. 4 - 1. 25 - -1.0 -
Current VOH-13.5V 15 -4.0 - 3. 75 - -3.0 -

VIN=VSS, Vnn rnA 

VOL=0.4V 5 3.5 - 3.2 - 2.5 -
Output Low VOL-0.5V 10 6.0 - 5.0 - 3.6 -
Current IOL 

VOL=1.5V 15 26.0 - 24.0 - 18.0 -
VINsVSS, Vnn 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VOUT=1. OV, 9. OV 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VIH 

VOUT=l. 5V ,13. 5V 15 11.0 - 11.0 8.25 - 11.0 -
I lOUT I <lilA 

V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 

Voltage VIL VOUT=1. 5V ,13. 5V 
15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lilA 

"H" IIH VIH=18V 18 - 0.3 - 10-5 0.3 - 1.0 [nput Level 
~urrent "Ltl _10-5 

\lA 
IIL VIL-OV 18 - -0.3 - -0.3 - -1.0 

Level 

Quiescent 5 - 4 - 0.002 4 - 30 

Inn VIN=VSS' Vnn 10 - 8 - 0.004 8 - 60 IlA 
Device Current 

* 15 16 O.OO~ 16 120 - - -
• All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4049BP/B~TC405OBP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25·C, VSS=OV, CL-50pF) 

CHARACTERISTI C SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. 

5 - 100 200 
Output Transition Time 

tTLH 10 - 50 100 
(Low to High) 15 - 40 80 

5 - 50 100 
Output Transition Time 

tTHL 10 - 25 50 
(High to Low) 15 - 20 40 

5 - 140 220 

"" 
Propagation Delay tpLH 10 - 70 110 

o:l Time (Low ot High) -- 15 - 50 80 Po< 
o:l 
a- S - 110 220 ~ 
0 Propagation Delay 
~ 

Time (High to Low) tpHL 10 - 50 110 u 
Eo< 40 80 15 -

Propagation Delay 5 - 80 180 

"" tpLH o:l 10 - 40 100 -- Time (Low to High) Po< 15 - 25 80 
'" 0 

'" 5 - 80 180 
0 Propagation Delay ~ 10 - 40 100 u tpHL Eo< Time (High to Low) 

15 - 25 80 

Input Capacitance GIN - 5 7.5 

WAVEFOR~1 FOR NEASURH1ENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 20n8 200& 

.....".::-;::---::-::::±--+----- VDD 

lNPUT 

OUTPUT 

(T0404 9BP/BF) 

OUTPUT 

(T04050BP/BF) 

Vss 

----' 

UNITS 

. 

ns 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4051BP/BF,TC4052BP/BF 
TC4053BP/BF 

rC4051BP/TC4051BF SINGLE 8-CHANNEL t·~ULTIPLEXER/OH1ULTIPLEXER 
rC4052BP /TC4052BF DI FFERENTIAL 4-CHANNEL ~'UL TI PLEXER/DH1UL TI PLEXER 
rC4053BP/TC4053BF TRIPLE 2-CHANNEL t·1ULTIPLEXER/DEt~ULTIPLEXER 

TC405lBP/BF, TC4052BP/BF and TC4053BP/BF are 
multiplexers with capabilities of selection and 
mixture of analog signal and digital signal. TC4051BP 
SF has 8 channels configuration. TC4052BP/BF has 4 
channel x 2 configuration and TC4053BP/BF has 2 channel 
x 3 configuration. 
The digital signal to the control terminal turns "ON" 
the corresponding switch of each channel, with large 
amplitude (VDD-VEE) can be switched by the control 
signal with small logical amplitude (VDD-VSS). 
For example, in the case.of VDD=5V, VSS=OV and VEE=-5V 
signals between -5V and +5V can be switched from the 
logical circuit with single power supply of 5 volts. 
As the ON-resistance of each switch is low, these can 
be connected to the circuits with low input impedance. 

ABSOLUTE l·iAXH1UI·l RATINGS 

CHARACTERISTIC SYMBOL RATING UNITS 

DC Supply Voltage VDD-VSS -0.5 '"v 20 V 
DC Supply Voltage VDD-VEE -0.5 '"v 20 V 
Control Input Voltage VCIN VSS-0.5 '"v VDD+O' 5 V 
Switch I/O Voltage VI/VO VEE-0.5 '"v VDn+O. 5 V 
Control Input Current ICIN ±10 rnA 
Potential difference 

I/O during ON VI - O -0.5 '"v 0.5 V 
across 
Power Dissipation PD 00 (DIP)/ 180 (HFP) mW 
Operating Temperature TA -40 '"v 85 °c Range 

Storage Temperature 
Tstg -65 '"v 150 °c Range 

Lead Temp. /Time Tsol 260°C' 10 sec 

TRUTH TABLE 
co NTROL INPUTS 11 0 N ~ CHANNEL 

TC4051BP TC4052BP TC4053BP 
INHIBIT cL" B A TC4051BF TC4052BF TC4053BF 

L L L L 0 OX,oy ex, OY, OZ 

L L L H 1 IX,lY IX, OY, oz 
L L H L 2 2X,2Y OX, lY, OZ 

L L H H 3 3X,3Y IX, lY, OZ 

L H L L 4 - OX, OY, 12 

L H L H 5 - IX, OY, 12 

L H H L 0 OX, 1-:::, 1_ 

L H H H 7 IX, 1 Y, l~ 

H .1< ~ W NOTE NOTE NOTE 

*' DON'T CARE .6 EXCEPT TC4052 

~---------------------------

,,~ 
DIPl€ (3D16A-P) 

16~ 
1 

MFP16 (FloOC-P) 

PIN ASSIGN~lENT (TOP VIEW) -

" " ,. 
'" ... 0 '" .. '" 0 

'" 

~~ 
'" .. " N M " '" '" 0:;. ... ... ... .-. .-. .-. 

'" ... 
"' 0 .. 
0 N '" .. "' <D r- oo .... .. <D '" r- "' '" 01 OJ 

0 ;:: 01 "' 0 ,. > 

'" 0 

" 0 
Q '" :::1 I " " '" 

:> N '" 0 '" .. III 

~ 

~: 
"' .. '" N .-. 0 0> ... ... ... ... rl ... 

'" N 

"' 0 .. 
0 

OJ '" .. en <D r- oo .... 
,., ,., 

'" 
,., ,., 

'" 
.., OJ 

0 N 0 '" ... ;:: 01 OJ 
0 ,. ,. 
'" 

'" '" 0 0 

" 0 0 ;: ~ I :::1 " " 0 .. III '" '" 

~: 
"' .. '" OJ ... 0 0, !" 

~ 
.-. ... .-. .-. .-. ... 

III 
eo 

"' 0 .. 
0 N '" .. "' <D r- aJ 
:~ ,., ,., '" '" '" '" 01 OJ .-. 0 ... 0 0 ;:: 01 w 

u > > 
I 

'" 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4051BP/BF,TC4052BP/BF,TC4053BP/BF 

LOGIC DIAGRAM 
TC40S1BP/BF 

A 

B 

INH 

TC40S2BP/BF 

INH 

TC40S3BP/BF 7 VEE: 

X-COMMON 

OX 

IX 

Y-COMMON 

OUT 

4 

7 

X-COMMON 

OX 

IX 

2X 

3X 

Oy 

3Y 

Y-COMMON 

ANALOG SWITCH 
E~UIVALENT CIRCUIT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4051BP/BF, TC4052BP/BF, TC4053BP/BF 

ECO~lMENOED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL HIN. TYP. MAX. UNITS 

VDD-VSS 3 - 18 V 
DC Supply Voltage 

VDD-VEE 3 - 18 V 

Control Input Voltage VCIN VSS - VDD V 

Input/Output Voltage VIN/VOUT VEE - VDD V 

TATIC ELECTRICAL CHARACTERISTICS (VSS=OV In case not specifically appointed, VSS=VEE) , 
TEST VEE VDD -40°C 25°C 85°C 

CHARACTERISTI C SYMBOL UNITS 
CONDITIONS (V) (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 3.5 - 3.5 2.75 - 3.5 -Control Input 
VIH Ilisl=10)JA 10 7.0 - 7.0 5.50 7.0 High Voltage - -

15 11. 0 - 11. 0 S.25 - 11. 0 - V 
5 - 1.5 - 2.25 1.5 - 1.5 

Control Input 
VIL I lis I =10)JA 10 - 3.0 - 4.S 3.0 - 3.0 

Low Voltage 
IS - 4.0 - 6.7S 4.0 - 4.0 

VIN=SV S - 500 - 200 600 - 800 
VIN=2.5V 5 - S50 - 500 950 - 1300 
VIN=0.25V 5 - 500 - 120 600 - 800 
VIN- 1OV 10 - 210 - 120 250 - 300 
VIN=5V 10 - 210 - 100 250 - 300 
VIWO.25V 10 - 210 - 100 250 - 300 

On-State RON 
VIN-15V 15 - 140 - 80 160 - 200 

Resistance VIN=7.5V 15 - 140 - 60 160 - 200 rl 
VIN=0.25V 15 - 140 - 60 160 - 200 
VIN=5V -5 5 - 210 - 120 250 - 300 
VIN=±0.25V -5 5 - 210 - 100 250 - 300 

VIN=-5V -5 5 - 210 - 100 250 - 300 
VIN=7.5V 7.5 7.5 - 140 - SO 160 - 200 
V1N=±0.25V -7.5 7.5 - 140 - 60 160 - 200 
VIN=-7.5V 7.5 7.5 - 140 - 60 160 - 200 

"'On-State 2.5 2.5 - - - 30 - - -
Resistance 

RoN'" -5 5 - - - 15 - - - rl Between Any 
2 Switches 7.5 7.5 - - - 10 - - -

VIN-I0V,VOUT-OV 10 - - - ±0.01 ±125 - -
Input/Output VIN=OV,VOUT=10V 10 - - - ±0.01 ±125 - -
Leakage Current IOFF VIN=18V,VOUT=OV nA 

18 - ±250 - ±0.1 ±250 - ±l000 
VIN=OV,VOUT=lSV 18 - ±250 - ±0.1 ±250 - ±1000 

Quiescent 5 - 20 - O.OOS 20 - 150 
IDD VIN=VSS. VDD 10 - -40 - 0.010 40 - 300 

Devi ce Current 
* 15 80 0.015 80 600 - - -
VIH=lSV 

)JA 
IS - 0.3 - 10-S .0.3 - 1.0 

Input Current lIN 
VIL-OV 18 - -0.3 - -lO-S -0.3 - -1.0 

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4051BP/BF, TC4052BP/BF, TC4053BP/BF 

DYNANIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS·OV) 

CHARACTERISTIC SYMBOL TEST CONDITIONS VEE (V) VDD(V MIN. TYP. MAX. UNITS 

0 5 - 450 1000 

tpLH RL-IOkl"l 
0 10 - 200 500 

Propagation Delay Time 0 15 - 150 400 

(A, B, C - OUT) tpHL CL=SOpF -5 5 - 250 700 

-7.5 7.5 - 200 500 

0 S - 600 1400 
Propagation Delay Time tpLH RL-IOkl"l 0 10 - 250 700 

0 15 - 200 SOO ns 
(INH - OUT) tpHL CL=SOpF -5 5 - 300 900 

-7.5 7.S - 200 SOO 

tpLH RL= 10k l"l 0 S - IS 4S 
Propagation Delay Time 

0 10 - 8 30 
(Switch IN - OUT) tpHL CL=50pF 

0 15 S 20 -
fMAX RL=lOkl"l 

-S +5 16 MHz -3dB Cutoff Frequency CL=lSpF (*1) - -
(I - 0) 

Total Harmonic RL=1 Okl"l 
-5 +5 0.1 - % - (*2) -Distortion f=lkHz 

-SOdB Feedthrough - RL=lkl"l (*3) -S +S 500 kHz 
Frequency - -

RIN=lkl"l 0 
l~ - 100 -Crosstalk - RoUT=lOkl"l 0 - 200 - mV 

(CONTROL - OUT) 
RL-15pF 0 15 300 - -
Control Input - 5 7.5 

pF Input CapaCitance CIN 
Switch I/O - 10 -

Vis 
*1 Sine wave of t2.SVp-p shall be used for Vis and the frequency of 20 log 10 Vos=-3dB 

shall be f~IAX' 

*2 Vis shall be sine wave of ±2.SVp-p. 

Vos 
*3 Sine wave of ±2.SVp-p shall be used for V<s and the frequency of 20 log lO---=-SOdB 

~ Vis 
shall be feed-through. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4054BP 

C4054BP LIQU,D-CRYSTAL DISPLAY DRIVER (4-SEGMENT DISPLAY DRIVER) 

C4054BP contains four circuits of liquid crystal 
field effect type) drivers. 
~en pulse is applied to DF input, the output with 
80° out of phase from DF pulse is obtained at OUT if 
nput IN is "H". If input IN is "L", OUT and DF 
'ulse become in-phase. 
,y applying DF input pulse to the connnon terminal 
back plane) of liquid crystal, the liquid crystal 
,lement can be directly driven by the input signal 
'ith "H" level. This is suitable for illuminating 
:he segments of decimal point and positive or 
,egative sign. If VEE<VSS, the level conversion 
'peration which lm,ers only "L" side of logical 
;ignal can be achieved. 

,BSOLUTE NAXlf~Ur~ RATIrlGS 
CHARACTERISTIC SYMBOL RATING UNIT 

)C Supply Voltage VDD-VSS -0.5 - 20 V 

VDD-VEE -0.5 - 20 V 

[nput Voltage VIN VSS-0.5-VDD+0.5 V 

)utput Voltage VOUT VEE-0.5 -VDD+O. 5 V 

)C Input Current lIN flO rnA 

?ower Dissipation PD 300 mH 
)perating Temperature 

TA -40 -85 °c ,ange 
,torage Temperature 

Tstg -65 -150 °c 
l.a~e 

cead Temp. /Tirae Tsol 260°C 10 sec 

.00 C DIAFf<AH 

r-DF IN o-..;r-----t;><>--/lo-+r---,.....;...., - ---I VDD 

°4 

OJ 
00; ., 
.... °3 .. 
~ 

'" OJ 

°2 

0" 
I 
I -VEE 

~,. 
16 

1 

DIP 16(3D16A-P) 

PIN ASS I GN~'ENT 

STROBE4 ~ VDD 
DISPLAY 
FRE"'IN Z 15 IN4 

OUT4 3 14 STROBE3 

OUT3 4 13 IN3 

OUTZ 12 STROBEl 

OUT] 6 11 INZ 

VEE 7 10 STROBEl 

VSS 8 INl 

(TOP VIEW) 

TRUTH TABLE 
DF IN INn STROBEn OUTn 

L L H L 

H L H H 

L H H H 

H H H L 
.., 

" L c.:o. 

2' : Don't care 

L:::L:,: Depends upon the INPUT 
mode previously applied 
when STROBE "H". 
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TOSHIBA INTEGRATE:D CIRCUIT TECHNICAL DATA 

TC4054BP 

RECOt~MENDE OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD-VSS 3 - IS V 

VDD-VEE 3 - IS V 

Input Voltage VIN VSS - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- - -40°C 25°C S5°C CHARACTERISTIC TEST CONDITION VDD UNI1 BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

IIOUTI <lILA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 -
5 0.05 0.00 0.05 0.05 V 

I lOUT I <lILA 
- - -

Low-Level 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

, VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.sV 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.sV 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.S -
VIN=VSS,VDD 

VOL=0.4V 5 0.61 0.51 1.5 0.42 rnA - - -
Output Low 

IOL 
VOL=O.sV 10 1.5 - 1.3 3.S - 1.1 -

Current VOL=1.5V 15 4.0 - 3.4 15.0 - 2.S -
VIN=VSS, VDD 

VOUT=O.sV, 4.SV 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIR 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage " VOUT=1. SV, 13. SV 15 11.0 - 11.0 S.25 - 11.0 -
I lOUT I <lILA 

VOUT=0.5V, 4.sV 5 1.5 2.25 1.5 1.5 V - - -
Input Low 

VIL VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 , 
I lOUT I <lIlA 

"HI! 
IIH VIH=lSV IS 0.1 10-5 0.1 1.0 Level - - -Input 

Current "Lit IlA 

Level IlL VIL=OV IS - -0.1 - -10-5 -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4054BP 

iTA TIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- rv;;;;- -40°C 25°C 85°C 
CHARACTERISTIC TEST CONDITION UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 5 - 0.005 5 - 150 
luiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 I"A :urrent - - -.. 15 - 20 - 0.015 20 - 600 

• All valid input combinations. 

)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

TEST CONDITION 
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

. VDD(V) VEE (V) 

5 0 - 80 200 
tTLH 5 -5 - 50 100 

)utput Transition Time ns 
tTHL 10 0 - 50 100 

15 0 - 40 80 

5 0 - 660 1800 
)ropagation Delay Time tpLH 5 -5 250 800 -

(NI - OUT) 
ns 

tpHL 10 0 - 210 680 

15 0 - 140 500 

5 0 - 720 1800 
)ropagation Delay Time tpLH 5 -5 260 800 -

(DF IN - OUT) 
ns 

tpHL 10 0 - 240 680 

15 0 - 150 500 

5 0 - 660 1800 
)ropaga tion Delay Time tpLH 5 -5 - 250 800 ns 

(STROBE - OUT) tpHL 10 0 - 210 680 

15 0 - 140 500 

5 0 - 60 220 
lin. Clcok Pulse Width 5 -5 70 220 -

(STROBE) tWH os 
10 0 - 20 100 

15 0 -
, 

15 70 

5 0 - 50 220 
lin. Set-up Time 5 -5 - 60 220 

(IN - STROBE) tsu ns 
10 0 - 15 100 

15 0 - 10 70 

:nput Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4054BP 

WAVEFORMS FOR ~IEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFROM 1. (ST="H") 

IN, 

D!' IN 

OUT 

OUT 

WAVEFORM 3. 

IN 

STROBE 

20ne 

WAVEFORM 2. 

20na 

STROBE 

OUT 

OUT 

20ns 

20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4055BP LIQUID-CRYSTAL DISPLAY DRIVER 

TC4055BP 
TC4056BP/BF 

(BCD TO 7-Segment Decoder/Driver with "Display-Frequency" Output) 
TC4056BP/TC4056BF LIQUID-CRYSTAL DISPLAY DRIVER 

(BCD TO 7-Segment Decoder/Driver with Strobed-Latch Function) 
TC4055BP, TC4056BP/BF are LC drivers which drive the 
field effect type liquid crystal with seven segments 
by BCD input. 
If DF input-ilL", a selected output among segment 
outputs of a through g becomes "H" level and if DF 
input="H", a selected output becomes "L" level. 
Seven segment liquid crystal element can be directly 
driven by applying the pulse in-phase with DF input 
to the common terminal (back plane) of liquid crystal. 
TC4055BP is equipped with DF output for the common 
terminal and TC4056BP/BF is equipped with the latch. 
If VEE <VSS, the level conversion operation which 
lowers only ilL" side of logical signal can be 
achieved. 

['IAXIMU~1 RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage ~DD-VSS -0.5-20 V 

iVDD-VEE -0.5 -20 V 

Input Voltage VIN VS~-0.5 -VDD+0.5 V 
Output Voltage VOUT VEE-0.5 -VDD+O. 5 V 

DC Input Current lIN flO rnA 

Power Dissipation PD 300(DIP)/180(HFP) mIl 
Operating TemperaturE TA 
Range 

-40-85 ·C 

Storage Temperature 
Tstg -65 -150 ·C 

Range 
Lead Temp./Time Tsol 260·C 10sec 

BLOCK DIAGRAM 
TC4055BP VDD 

BCD INPUTS { ! ... ljN-' ~~&1 ".0:; 

... "'0 ~&1 
d,gg 0.> e OUTPUTS DF IN OJ .... 
ofl.l~ .... 0: f "'r-O 00 

g 
DF OUT 

VSS VEE 
TC4,056BP/BF VDD 

I1!!':JTC {~ '" 
a 

B:n 0 ... 
'" 

b ... I~cr::; <0: c 
< 0",'" ..,'" 7-SEGMENT 

D .., 
%~g 0.> d OUTPUTS "' .... ... 0: • ST 0"", 00 f 

DF IN "'r-O g 

EE 

r-------------------~ 

DIP 16 (3D16A-P) 

16~ 
MFP 16 (F16GC-P) 

PIN ASSIGNr·1ENT 

TC4,055BP 

DISPLAY 
FREQ..OUT 1 

C 2 

B 3 

D 4, 

A 5 

DISPLAY 
FREQ.. IN 

VEE 7 

VSS B 

TC4056BP/BF 

STROBE 

C 

B 

D 

A 

DISPLAY 
FREQ..IN 

VEE 

VSS 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4055BP, TC4056BP/BF 

TRUTH TABLE 

BCD INPUTS 
7-SEGMENT OUTPUTS 7-SEGMENT OUTPUTS 

(DF IN="L") (DF IN="H") DISPLAY 

D C B A b d f b d f 
CHARACTER 

a c e g a c e g 

L L L L H H H H H H L L L L L L L H I , 
I I 

L L L H L H H L L L L H L L H H H H 
, 
I 

L L H L H H L H H L H L L H L L H L C' 

L L H H H H H H L L H L L L L H H L 
I =, 

L H L L L H H L L H H H L L H H L L I_, 
I 

L H L H H L H H L H H L H L L H L L I_, 
L H H L H L H H H H H L H L L L L L b 
L H H H H H H L L L L L L L H H H H 

, , 
H L L L H H H H H H H L L L L L L L CI 

I I 

H L L H H H H H L H H L L L L H L L '-, 
I 

H L H L L L L H H H L H H H L L L H I 
I 

H L H H L H H L H H H H L L H L L L 
,_, 
I I 

H H L L H H L L H H H L L H H L L L I_I 
I 

H H L H H H H L H H H L L L H L L L rl 
I-I 

H H H L L L L L L L H H H H H H H L -
H H H H L L L L L L L H H H H H H H BLANK 

RECDrU1ENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD-VSS 3 - 18 
V 

VDD-VEE 3 - 18 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=VEE=OV) 

SYM- r::-- -40°C 25°C 85°C 
UNITI CHARACTERISTIC TEST CONDITION VDD 

BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. ~IAX. 

5 4.95 - 4.95 5.00 - 4.95 - I 

I lOUT I <l.uA i 
High-Level 

VOH 10 9.95 - 9.95 10.00 - 9.95 -
! 

Out;.:\,t Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 -

,..--. V 
I lOUT I <l.JtA 

5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level 
Output Voltage VOL 

VIN=VSS,VDD 
10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4055B~TC4056BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (VSS=VEE=OV) 

SYM- - -40°C 25°C B5°C CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

)utput High 
IOH VOH=9.5V 10 -1.5 - -I. 3 -2.2 - -1.1 -:urrent 

VOH=13.5V IS -4.0 - -3.4 -9.0 - -2.B -
VIN=VSS,VDD 

rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

)utput Low 
IOL 

VOL~0.5V 10 1.5 - 1.3 3.B - 1.1 -
:urrent 

VOL=1.5V IS 4.0 - 3.4 15.0 - 2.B -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
[nput High 

VIH 
VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

701tage 
VOUT=1. 5V ,13. 5V 15 11.0 - 11.0 B.25 - 11.0 -
I lOUT I <lIlA 

VOUT=0.5V, 4.5V 5 1.5 2.25 1.5 1.5 V - - -
:nput Low VIL 

VOUT=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
'oltage VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I < lttA 

"H" 
IIH VIH=lBV 1B 0.1 10-5 0.1 1.0 Level - - -

.nput 
pA 

:urrent ilL" 
Level IIL VIL=OV IB - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - ISO 
~uiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 pA :urrent - - -.. 
15 20 0.015 20 600 - - -

, All va11d 1nput comb1nat1ons. 

,YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
VnD(V) VEE (V) 

5 0 - BO 200 
tTLH 5 -5 - 50 100 utput Transition Time 
tTHL 

ns 
10 0 - 50 100 

15 0 - 40 BO 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4055BP, TC4056BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta~25·C, VSS-OV, CL-50pF) 

TEST CONDITION 
CHARACTERISTIC SYMBOL 

VDD(V) VEE (V) 
MIN. TYP. MAX. UNIT 

5 0 - 980 2000 
Propagation Delay Time tpLH 5 -5 - 380 900 

(BCD IN - ns 
7-SEGMENT OUT) tpHL 10 0 - 320 750 

15 0 - 210 500 

5 0 - 620 1800 
Propagation Delay Time tpLH 5 -5 - 240 900 

(DF IN - ns 
7-SEGMENT OUT) tpHL 10 0 - 200 750 

15 0 - 130 500 
.. 5 0 - 570 1500 

Propagation Delay Time tpLH 5 -5 - 220 800 
(DF IN - DF OUT) 

ns 
tpHL 10 0 - 180 700 

15 0 - 110 550 

... 5 0 - 1000 3100 
Propagation Delay Time tpLH 5 -5 - 400 1300 (STROBE - ns 

7-SEGMENT OUT) tpHL 10 0 - 340 1150 

15 0 - 210 750 ... 5 0 - 55 220 

Min. Pulse Width 5 -5 - 60 220 
tWH ns 

(STROBE) 10 0 - 25 100 

15 0 - 20 70 

.. ,. 5 0 - 50 220 

Min. Set-up Time 
tsu 

5 -5 - 50 220 ns 
(BCD IN - STROBE) 10 0 - 25 100 

15 0 - 20 70 

Input Capacitance CIN - 5 7.5 pF 

.. TC4055BP, .... TC4056BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4055B~TC4056BP/BF 

WEFORM FOR MEASUREMENT OF DYNA~lIC CHARACTERISTICS 

"AVEFORM 1 

BCD IN. 
DF IN 

7-SEGMENT 
OUT 

7-SEGMENT 
OUT 

20ne 

wAVEFORM 3 (TC4055BP) 
ZOns 

DF IN 

DF OUT 

20ns 

ZOns 

WAVEFORM 2 

STROBE 

7-8EGMENT 
OUT 

7-SEQMENT 
OUT 

WAVEFORM 4 

BCD IN 

STROBE 

(TC4056BP/BF) 

ZOne 

(TC4056BP /BF) 
20ns 

tsu 

--------------221 ----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4063BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4063BP/TC4063BF 4-BIT riAGiHTUDE COtlPARATOR 

TC4063BP/BF is weighted comparator which compares 
magnitude of 4 bits input data BO through B3. l<hen 
TC4063BP/BF is used, the signals of larger, smaller 
and equal can be obtained at three output lines by 
the cascade input mode of three lines of (A>B)IN, 
(A=B) IN and (A <B) IN. 
Cascade connection of n number of TC4063BP/BF's 
easily realizes magnitude comparator of 4 x n bits. DIP 1sl 3D16A -Pi 

1S~ 
ABSOLUTE tl,;X mUt·, RATINGS MFP 15 (1"16 GC-p) 

CHARACTERISTIC SnmOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 
PIN ASSIGN~lENT 

V 

Input Voltage VIN VSS-O. 5- VDD+O.5 V 
B3 

Output Voltage VOUT VSS-O. 5 - VDD+O. 5 V ( A<B )IN 

DC Input Current IN ±10 rnA ( A=B lrN 

Power Dissipa~ion PD 300(DIP)/180(MFP) rnW (A>B)IN 

Operating Ter.'perature 
TA -40 -85 °c Range 

( A>B lOUT 

( A=B lOUT 

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time Tso1 260°C 10 sec 

(A<B )OU~ 

Vss 

LOGIC DIAGFUlr1 

AO 

BO I 
( A<B ) IN 2 r---1[)o--{::»----------------!1 I 
( A=B )IN ~~----------------J. 
(A>B)IN 4r-~~-----------------~ 

16 

15 

14 

13 

12 

11 

10 

9 

(TOP VIEW) 

VDD 

A3 

B2 

A2 

A1 

Bl 

AO 

BO 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4063BP/BF 

·RUTH TABLE 

INPUTS OUTPUTS 
COMPARING CASCADING 

A3,B3 A2,B2 Al,Bl AO,BO A<B A=B A >B A<B A=B A>B 

A3>B3 ,. ,. .. .. .. .. L L H 

A3=B3 A2:>B2 .. .. ,. .. ,. L L H 

A3=B3 A2=B2 Al>Bl ,. .. .. '" L L H 

A3=B3 A2=B2 Al=Bl Ao>BO ,. .. Of L L H 

A3=B3 A2=B2 Al=Bl AO=BO L L H L L H 

A3=B3 A2=B2 Al=Bl AO=BO L H L L H L 

A3=B3 A2=B2 Al=Bl AO=BO H L L H L L 

A3=B3 A2=B2 A1=Bl A()<1l0 '" '" 
,. H L L 

A3=B3 A2=B2 Al<B1 .. .. ;If ,. H L L 

A3=B3 A2<B2 .. ;0 ~ . " .. H L L 

A3<B3 .. 1Ii ,. .. ;Ii ;0 H L L w Don't care 

~ECOM~'lENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. NAX. UNIT 

)C Supply Voltage VDD 3 - 18 V 

[nput Voltage VIN 0 - VDD V 

;TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

:HARACTERISTIC SYM- TEST CONDITlON 'ViiD -40°C 25°C 85°C UNIT 
BOL (V) MIN. HAX. MIN. TYP. HAX. HIN. HAX. 

J IOUTJ <l,uA 
5 4.95 - 4.95 5.00 - 4.95 -

ligh-Leve1 
)utput Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

5 - 0.05 - 0.00 0.05 - 0.05 
"ow-Level JIOUTJ < l,uA 
)utput Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

VIN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

)utput High 
IOH VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 - rnA 

~urrent 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD 
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liOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4063BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Vss-OV) 

SYM- - -40'C 2S'C 8S'C CHARACTERISTIC BOL TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOL-0.4V S 0.61 - O.Sl 1.S - 0.42 -
Output Low 

IOL VOL-O.SV 10 I.S - 1.3 3.8 - 1.1 - rnA Current VOL-1.SV IS 4.0 - 3.4 IS.O - 2.8 -
VIN-VSS,VDD 

VOUT=O.SV, 4.SV S 3.S - 3.S 2.7S - 3.S -
Input High 

VIR VOUT-1.0V, 9.0V 10 7.0 - 7.0 S.S - 7.0 -
Voltage VOUT=1. SV ,13. SV IS 11.0 - 11.0 8.2S - 11.0 -

] lOUT] <l"A 

VOUT=0.5V, 4.SV 5 1.S 2.25 1.5 1.5 V - - -
Input Low 

VIL 
VOUT=1.0V, 9.0V 10 - 3.0 - 4.S 3.0 - 3.0 

Voltage 
VOUT=1. SV ,D. SV IS - 4.0 - 6.7S 4.0 - 4.0 

] lOUT] < lI'A 
"HI! 

IIH VIH=18V 18 0.1 10-S 0.1 1.0 Input Level - - -
"A Current ilL" 

-10-S 
Level IlL VlL-OV 18 - -0.1 - -0.1 - -1.0 

5 - S - O.OOS S - ISO 
Quiescent Device 

IDD VIN-VSS,VDD 10 - 10 - 0.010 10 - 300 "A Current • IS - 20 - O.OlS 20 - 600 

• All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta-25'C, VSs=OV, CL=SOpF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

Output Transition Time S - 80 200 

(Low to High) tTLH 10 - SO 100 

IS - 40 80 
ns 

S - 80 200 
Output Transition Time 

10 SO 100 tTHL -(High to Low) 
15 - 40 80 -

Propagation Delay Time S - 340 12S0 

(COMPARING INPUTS 
tpLH 

10 - 140 SOO ns 
- OUTPUTS) tpHL 

IS - 100 3S0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

YNAmC ELECTRICAL CHARACTERISTICS (Ta=25 D C, vss=ov, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) 

ropagation Delay Time 5 

(CASCADING INPUTS 
tpLH 

10 
- OUTPUTS) tpHL 

15 
nput Capacitance CIN 

AVEFORM FOR ~lEASUREMENT OF DYNAmC CHARACTERISTICS 

COMPARING INPUTS, 
CASCADING INPUTS 

OUTPUT 

OUTPUT 

~PLICATION CIRCUIT 

(A>B)IN 

(A=B)IN 

(A<B lIN 

ZOne 20ns 

(A>B)OUT 

(A=B)oUT 

\ A<B)OUT 

E;L B.;G B3 B4 

(LSB) 

MIN. 

-

-
-
-

TYP. 

280 

llO 

90 
5 

(MSB) 

Eg EIO 

(MSB) 

TC4063BP/BF 

MAX. UNIT 

1000 

400 ns 

280 
7.5 pF 

A>B 

A=B 

A<B 
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.................... TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4066BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4066BP/TC4066BF QUAD BILATERAL SWITCH 
TC4966BP/BF contains four independent circuits of 

bidirectional switches. When control input CONT is set 
to "H" level, the impedance between input and output of 
the switch becomes low and when it is set to "L" level, 
the impedance becomes'high. This can be applied for 
switching of analog signals and digital Signals. 

ON-resistance, RoN 
300n (TYP.) 
non (TYP.) .•.•••• 

70n (TYP.) .••••.. 

OFF-resistance, RQFF 
RoFF (TYP.) > 109n 

ABSOLUTE ~:AXIf.1U~l RATINGS 
CHARACTERISTI C 

DC Supply Voltage 
Control Input Voltage 
Switch I/O Voltage 
Power Dissipation 
Potential difference 
across I/O during ON 
Control Input Current 
Operating Temperature 

Range 
Storage Temperature 

Range 
Lead Temp. /TiII1e 

CIRCUIT DIAGRA~l 

0/4 TC4066BP/'BF) 

SYMBOL 
VDn 
Vc IN 
VItO 
PD 

VI-VO 

IC IN 

TA 

Tstg 

Tsol 

VDD-VSS=5V 
VDD-VSS=lOV 
VDD-VSS=15V 

RATING 
VSS-0.5 "v VSS+20 
VSS-0.5 "v VDD+O·5 
VSS-0.5 "v VDD+O. 5 

300(DIP)/180(MFP) 

±0.5 

±10 

-40 "v 85 

-65 "v 150 

260 DC • 10 sec 

UNITS 
V 
V 
V 

mW 

V 

rnA 

DC 

DC 

IN/OUT I>---.t=l=::;:::::::;t-' ~----o OUT/lN 

CONTROL ~ 

a~ 
DIPl4.(:3D14A-P) 

14~ 
1 

MFP14,(Fl4.GB-P) 

PIN ASSI(,N~1ENT 

IN/oun 1 

OUT/IN1 Z 

OUT/INZ :3 

IN/oUTZ .. IN/OUT4 

o OUT/lN4 

9 OUT/lN:3 

(TOP VIEW) 

TRUTH TABLE 

CONTROL 
Impedan ce Be 'tWeen 
IN/OUT-OUT/l N *' 

H 05 - 5 x 10 20. 

L >10· 0. 

*- See Sta.t1C Electrical 

Chara cterl e tlC B 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4066BP/BF 

::CO~lMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTI C SYMBOL MIN. TYP. MAX. UNITS 
C Supply Voltage VDD 3 - 18 V 
nput/Output Voltage VIN/VOUT 0 - VDD V 

TATle ELECTRICAL CHARACTERISTICS (In case not specifically appointed, VSS=OV) 

TEST VSS VDD -40°C 25°C 85°C 
dARACTERISTlC SYMBOL UNITS 

CONDITION (V) (V) MIN. MAX. MIN. TYP. MAX. NIN. MAX. 

5 3.5 - 3.5 2.75 - 3.5 -
Dntro1 Input 

!lis!=lO IlA 10 7.0 - 7.0 5.50 - 7.0 -
igh Voltage VIH 

15 11. 0 - 11.0 8.25 - 11. 0 -
5 1.5 2.25 1.5 1.5 

V - - -
Dntrol Input 

VlL !lis!=lO IlA 10 2.0 4.5 2.0 2.0 
DW Voltage - - -

15 - 2.5 - 6.75 2.5 - 2.5 
VIN=5V 5 - 500 - 200 600 - 800 
VIN=2.5V 5 - 850 - 500 950 - 1300 
VIN=0.25V 5 - 500 - 150 600 - SOD 
VIN-10V 10 - 210 - 120 250 - 300 
VIN=5V 10 - 210 - 100 250 - 300 
VIN=0.25V 10 - 210 - 100 250 - 300 

n-State VIN=15V 15 - 140 - 90 160 - 200 
esistance RoN VIN=7.5V 15 - 140 - 60 160 - 200 

VIN=0.25V 15 - 140 - 60 160 - 200 

VIN=5V -5 5 210 120 250 300 
Q - - -

VIN=±0.25V -5 5 - 210 - 100 250 - 300 
VIN=-5V -5 5 - 210 - 100 250 - 300 
VIN-7.5V -7.5 7.5 - 140 - 90 160 - 200 
VIN=±0.25V -7.5 7.5 - 140 - 60 160 - 200 

VIN=-7.5V -7.5 7.5 - 140 - 60 160 - 200 
On State -2.5 2.5 - - - 30 - - -
esistance RON.!> etween Any -5 5 - - - 15 - - -

Switches -7.5 7.5 - - - 10 - - -
VIN=10V,VOUT=OV 10 - - - ±0.01 ±125 - -

nput/Output 
IOFF 

VIN=OV, VOUT=10V 10 - - - ±0.01 ±125 - - nA 
.eakage Current VIN=lSV,VOUT=OV IS - ±250 - ±O.l ±250 - ±l000 

VIN=OV, VOUT=18V 18 - ±250 - ±0.1 ±250 - ±1000 

luiescent 5 - 1.0 - 0.001 1.0 - 7.5 

levice Current IDD VIN=VDD, VSS 10 - 2.0 - 0.001 2.0 - 15 IlA 

* 15 - 4.0 - 0.002 4.0 - 30 

nput I "H IIH VIH=18V 18 - 0.3 - 10-5 0.3 - 1.0 Level 
:urrentl "L" -10-5 

uA 
Level IlL VIL=OV 18 - -0.3 - -0.3 - -1. 0 

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4066BP/BF 

DYNA~lIC ELECTRICAL CHARACTERISTICS 

CHARACTERISTIC SYMBOL TEST CONDITION~ Ivss (V) VDD(V) MIN. TYP. MAX. UNIT 

Propagation Delay Time tpLH RL=lOkn 0 5 - 15 45 

(IN - OUT) 
0 10 - 8 30 

tpHL CL=50pF 0 15 - 5 20 

0 5 100 200 
Propagation Delay Time RL =lOkn -tpLH 

0 10 - 40 70 
(CONTROL - OUT) tpHL CL=50pF 

0 15 - 35 60 

Max. Control Input 0 5 - 3 -
Repetition Rate 

fMAX CL=15pF 0 10 - 9 -
(C) 0 15 - 11 -

-3dB Cutoff Frequency fMAX RL-lOkn 
-5 5 16 

CL=15pF (*1) - -
(1-0) 

RL=lOkil 
-5 5 0.1 Total Harmonic Distortion - f=lkHz (*2) - -

-50dB Feedthrough 
RL=lkn (*3) 

Frequency - -5 5 - 500 -
Crosstalk 

RIN=lkil 0 5 - 200 -
- RoUT= 10k il 0 10 - 400 -(CONTROL - OUT) 

CL=15pF 0 15 - 600 -
CIN 

Control Input - 5 7.5 
Input Capacitance 

Switch I/O 10 - -

*1. The Frequency at 20 log 10VoS = -3dB shall be fMAX(I-O) using sine wave of 
Vis 

*2. 

*3. 

Vis shall be sine wave of ±2.5V. 
'V 

The freque~cy at 20 log 10~ = -50dB shall be the feed through using sine wave 
Vis 

of ±2.5Vp_p' 

ns 

MH: 

% 

kH 

mV 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4066BP/BF 

: RCUIT FOR MEASURENENT OF ELECTRI CAL CHARACTERISTI CS 

;IRCUIT 
tpLH·tpHL(IN-DUT) 

IAVEFORM 

. RoN 

CROSSTALK 

20na 200s 

:>I---{>-""1""---f--o V 0 UT 

RL= lOk!1 
CL=50pF 

RL=lOkD. 

CL=15pF 

r-----------------------------~ 
CIRCUIT 2 tpLH' tpHL (CONTROL-OUT) 

4 FEEDTHROUGH 

~-p 

" FRE'tUENCY RESPONCE. DIS TORT lON 

DQI5V~_ 

AC 
VOLT MErER 

AC 

DISTORTION 
METER 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4068BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4068BP /TC4068BF 8- INPUT NArw/ Arm GATE 

The TC4068BP/BF is 8-input positive logic NAND/AND 
gate. 
Since each output of this gate is provided with a 
buffer, the input/output voltage characteristics have 
been improved, allowing noise immunity to be elevated; 
thus, the variation of propagation delay time due to 
the increase in load capacity is kept down to the 
minimum. 

flAxmUfr RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD Vss-0.5 -VSS+20 V 

Input Voltage VIN VSS-0.5 - VDn+O. 5 V 

Output Voltage VOUT VSS-0.5-VDD+0.5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300(DIP)/180(MFP) mW 

Operating Temperature 
TA Range 

-40-85 °c 

Storage Temperature 
Tstg -65 -150 °c 

Range 
Lead Temp./Time Tso1 260°C 10sec 

LOGIC DIAGRAf·1 

A 

B 

c 

D 

E 

F 

G 

H 

REcorv1f~ENDED OPERATING CONDITIONS (VSs=OV) 

CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

DIPl4.(3D14A-P) 

l'~ 
1 

MI'P14 (F14GB-P) 

PIN ASSIGNf.1ENT 

(TOP VIEW) 

MIN. TYP. MAX. 

3 - 18 

0 - VDO 

UNIT 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4068BP/BF 

TATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- ,-- -40°C 25°C S5°C HARACTERISTIC BOL TEST CONDITION VDD UNIT 
(V) MIN. MAX. ~lIN. TYP. MAX. MIN. MAX. 

I lOUT I <lttA 
5 4.95 - 4.95 5.00 - 4.95 -

igh-Level 
utput Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 -

5 0.05 0.00 0.05 0.05 
V 

I IOUTI <lilA 
- - -

ow-Level 
utput Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOW2. 5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

utput High 
IOH VOH=9.5V 10 -1. 5 - -1.3 -2.2 - -1.1 -

urrent 
VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.S -
VIN=VSS,VDD 

VOL=0.4V 5 0.61 0.51 1.5 0.42 
mA - - -

'utput Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.S - 1.1 -
,urrent 

VOL=1.5V 15 4.0 - 3.4 15.0 - 2.S -

VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
.nput High 

VIR 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

'oltage 
VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 S.25 - 11.0 -
I lOUT I <lilA 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 1.5 
V -

.nput Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
'oltage VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lilA 

"H" 
IIH VIR=lSV lS 0.1 10-5 0.1 1.0 

Level - - -
:nput IlA 
;urrent ilL" 

IIL VIL=OV lS -0.1 -10-5 -0.1 -1.0 
Level - - -

5 - 0.25 - 0.001 0.25 - 7.5 
)uiescent Device 

IDD VIN=VSS, VDD 10 0.5 0.001 0.5 15 IlA 
:urrent - - -

• 15 1.0 0.002 1.0 3d - - -
• All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4068BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

tTLH 10 - 50 100 
(Low to High) 15 - 40 80 

5 80 200 ns -
Output Transition Time 

tTHL 10 - 50 100 
(High to Low) 

15 - 40 80 

5 - 160 320 

Propagation Delay Time 
tpLH 

10 - 70 150 ns 
tpHL 

15 - 45 110 

Input Capacitance CIN - 5 7.5 pF 

CIRCUIT AND WAVEFORM FOR ~lEASUREMENT OF DYNA~lIC CHARACTERISTICS 

CIRCUIT WAVEFORM 
ZOne ZOns 

INPUT 

OUTPUT J 

OUTPUT K 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ...... 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4069UBP/UBF 

TC4069UBP/TC4069UBF HEX INVERTER 

TC4069UBP/UBF contains six circuits of inverters. 

The pin allocation is same as TC7404UB and since the 

operating current consumption is smaller, this is 

suitable for the applications of CR oscillator 

circuits, crystal oscillator circuits and linear 

amplifiers in addition to its application as 

inverters. 

Because of one stage gate configuration, the 

propagation time has been reduced. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5"'VSS+20 V 

Input Voltage VIN VSS - 0.5 'V VDD+0.5 V 

Output Vol tage VOUT VSS -0.5 ",VDD+0.5 V 

DC Input Current lIN ±l0 rnA 

Power Dissipation PD 300(DIP)/180(MFP) mW 

Operating TA -40'" 85 °C 
Tern erature Range 
Storage 

Tstg -65'" 150 °C Temperature Range 

Lead Temp. /Time Tsol 260°C· 10 sec 

CI RCUIT DIAGRAt·' 

1/6 TC4069UBP/UBF 

INPUT _O--...... -">I~~ OUTPUT 

~~ 
,:~-') 

1 

MFP14( F14GB-P ) 

PIN ASS I GNMENT 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUit TECHNICAL DATA 

TC4069UBP/UBF 

RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 
.---- -40·C 2S·C 85·C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level IIOUTI<l\lA 
5 4.95 - 4.95 5.00 - 4.95 -

Output Voltage 
VOH 10 9.95 - 9.95 10.00 - 9.95 -

VIN=VSS 15 14.95 - 14.95 15.00 - 14.95 -
5 0.05 0.00 0.05 0.05 V 

Low-Level IIOUTI<l\lA - - -
Output Voltage VOL 

VIN=VDD 10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 
5 -0.2 - -0.16 - -0.12 -

Output High 
VOH=2.5V 

5 IOH - - - - - -
VOH=9.5V 

Current 10 -0.5 - -0.4 - -0.3 -
VOH=13·5V 

15 -1. 4 -1.2 -L.O - - -
VIN=VSS rnA 
VOL=0.4V 5 0.52 - 0.44 - 0.36 -

Output Low VOL=0.5V 10 1.3 1.1 - 0.9 IOL - -
Current VOL=1. 5V 

15 3.6 - 3.0 - 2.4 -
VIN=VDD . 
VOUT=0.5V 5 4.0 - 4.0 - - 4.0 ~ -

Input High 
VOUi-1. OV 

VIR 
10 S.O - S.O - - S.O -

Voltage VOUT=1.5V 15 12.0 - 12.0 - - 12.0 -
IIOUTI <l\lA 

V 
VOUT=4.5V • 

5 - 1.0 - - 1.0 - 1.0 
Input Low VOUT=9.0V 

10 2.0 2.0 2.0 
VIL - - - -

Voltage VOUT=13.5V 
15 - 3.0 - - 3.0 - 3.0 

~ IIOUTI<lIJA 

"H" IIH VIH=lSV IS - 0.3 - 10-5 0.3 - 1.0 Input Level 
Current "L" IlL VIL=OV _10-5 

IJA ." 
Level IS - -0.3 - -0.3 - -1.0 

Quiescent 5 - 1 - 0.001 1 - 7.5 

I 

IDD VIN=VSS • VDD 10 - 2 - 0.001 2 - 15 \lA 
Device Current 

* 15 4 0.002 4 30 - - -
* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4069UBP/UBF 

)YNAMic ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CLE 50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION Vim (V) MIN. TYP. MAX. UNITS 

Output Transition Time 5 - 130 400 
tTLH 10 - 65 200 

(Low to High) 15 - 50 160 

Output Transition Time 5 - 100 200 
tTlIL 10 - 50 100 

(High to Low) 15 - 40 80 ns 
Propagation Delay Time 5 - 100 180 

tpLH 10 - 60 120 
(Low to High) 15 - 50 100 

Propagation Delay Time 5 - 75 150 
tpHL 10 - 40 100 

(High to Low) 15 - 35 80 

Input Capacitance CIN - 7.5 15 pF 

IAVEFORM FOR MEASURE~lENT OF DYNA~lIC CHARACTERISTICS 

INPUT 

OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4071BP/BF,TC4072BP/BF 
TC4075BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 

SILICON MONOLITHIC 

TC4071BP/TC4071BF QUAD 2 INPUT OR GATE 
TC4072BP/TC4072BF DUAL 4 INPUT OR GATE 
TC4075BP/TC4075BF TRIPLE 3 INPUT OR GATE 

TC4071BP/BF, TC4075BP/BF and TC4072BP/BF are 

positive logic OR gates with two inputs, three inputs 

and four inputs respectively. As all the outputs of 

gates are equipped with the buffer circuits of 

inverters, the input/output propagation characteristic 

has been improved and the variation of propagation 

time caused by increase of load capacity is kept 

minimum. 

ABSOLUTE MAXIMUM RATINGS 
RATING 

VSS -OoS "'VSS+20 

VSS - 005 '" VDD+005 

VSS - 005 '" VDD + 005 
±l0 

300(DIP)/180(MFP) 

-40'" 85 

Storage 
Temperature Range Tstg -65'" 150 

Lead Tempo/Time Tsol 260°C' 10 sec 

LOGI C DIAGRA~1 

V4 TC40~lBP/BF 
X=A+B 

:~~----~~---------OX 
1/2 T C4 072 BP/BF 

A 0--............ 

B 

Cn---r ..... 

D 

1/3 TC4075BP/BF 

A 

B 

C 

)xl----ox 

x 

UNIT 

V 

V 

V 

rnA 

mW 

°C 

°C 

,~ 
:'~ 

1 
MFP14 (Fl4GB-P) 

PIN ASS I GNMENT (TOP VIEW) 

TC4071BP/BF 

vDD A4 B4 X4 X3 B3 A3 

TC4072BP/BF 

vDD X2 A2 B2 C2 D2 NC 

Xl Al 

TC4075 BP/BF 

Vss 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4071BP/BF, TC4072BP/BF, TC4075BP/BF 

~ECONMENDED OPERATING CONDITIONS (VSS=OV) 
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

)C Supply Voltage VDD 3 - 18 V 
[nput Voltage VIN 0 - VDD V 

;TATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

;HARACTERI STI C SYMBOL TEST CONDITION rvDi) _40°C 25°C 85°C 
(V) HIN. MAX. MIN. TYP. MAX. HIN. MAX. UNITS 

ligh-Leve1 I IOIrr I <llJA 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -)utput Voltage VIN=VSS, VDD 15 14.95 14.95 15.00 14.95 - - - V 

I IOUTI <llJA 
5 - 0.05 - 0.00 0.05 - 0.05 

:.au-Level 
VOL 10 0.05 0.00 0.05 0.05 - - -

)utput Voltage VIN=VSS 15 - 0.05 - 0.00 0.05 - 0.05 
VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -

)utput High VOH=2.sV 
:urrent 5 -2.5 - -2.1 -4.0 - -1. 7 -

IOH VOH=9.sV 
(TC4072BP/BF) VOH=13.sV 10 -1.5 - -1. 3 -2.2 - -1.1 -
(TC407 sBP /BF) 

VIN=VSS, VDD IS -4.0 - -3.4 -9.0 - -2.8 -
)utput Low VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -
:urrent VOL=O.sV 10 1.5 - 1.3 3.8 - 1.1 -
(TC4072BP/BF) IOL VOL=1.sV 
(TC407 sBP /BF) 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS rnA 
)utput High VOH-4.6V 5 -2.0 - -0.16 - -0.12 -

Current 
IOH 

VOH=9.sV 10 -0.5 - -0.4 - -0.3 -
VOH=13.sV 

(TC4071BP /BF) 15 -1.4 - -1.2 - -1. 0 -
VIN=VSS. VDD 

)utput Low VOL=0.4V 5 0.52 - 0.44 - 0.36 -
Current 

IOL 
VOL=O.sV 10 1.3 - 1.1 - 0.9 -
VOL=1. SV 

(TC4071BP /BF) VIN=VSS 15 3.6 - 3.0 - 2.4 -
-<-VOUT=4.sV 5 3.S 3.S 2.75 3.S - - -Input High VOUT=9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage VIH VOUT=13.sV 

I lOUT I <llJA 
15 11.0 - 11. 0 8.25 - 11. 0 -. 

V VOUT=O.sV, 4.sV 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=1. OV, 9.0V 

3.0 4.S 3.0 3.0 
VIL VOUT=1.sV,13.SV 

10 - - -
Voltage 

I IOUT I <llJA 15 - 4.0 - 6.75 4.0 - 4.0 

Input "Rn 
IIH VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 Level 

Current ilL" _10-5 
lJA 

Level IIL VIL=OV 18 - -0.1 - -0.1 - -1.0 

Quiescent 5 - 0.25 - 0.001 0.25 - 7.5 
IDD VU:=VSS. VDD 10 - 0.5 - ~.001 0.5 - 15 lJA 

Device Current 
* 15 - 1.0 - ~.002 1.0 - 30 

* All valid input combinatlons. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4071BP/BF, TC4072BP/BF, TC4075BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta-25°C VSS=OV CL-50pF) • . 
CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. 

Output Transition Time 5 -
(TC4072BP /BF) tTLH 10 -
(TC4075BP/BF) 15 -

Output Transition Time 5 -
(TC4072BP /BF) tTHL 10 -
(TC4075BP/BF) 15 -

5 -Output Transition Time 
tTLH 10 -

(TC40 7lBP /BF) , 15 -
5 -Output Transition Time 

tTHL 10 -
(TC407lBP /BF) 15 -

5 -Propagation Delay Time 
10 -tpLH 

(TC407lBP /BF) 15 -
§ -Propagation Delay Time 

tpHL 10 -
(TC407lBP /BF) 15 -

5 -Propagation Delay Time 
tpI:JI 10 -(TC4072BP /BF) 15 -

Propagation Delay Time 5 -
tpHL 10 -

(TC4072BP /BF) 15 -
5 -Propagation Delay Time tpLH 10 -

(TC4075BP/BF) 15 -
5 -Propagation Delay Time 

tpHL 10 -
(TC40 75BP /BF) 15 -

Input Capacitance CIN -
CIRCUIT AND WAVEFORr~ FOR MEASUREMENT OF DYNAmC CHARACTERISTICS 

INPUT 

OUTPUT 

TYP. 
80 
50 
40 
80 
50 
40 

130 
65 
50 

100 
50 
40 

150 
75 
65 

150 
75 
65 

115 
45 
30 

115 
45 
30 
95 
40 
30 
95 
40 
30 
5 

NAX. 

200 
100 
80 

200 
100 
80 

400 
200 
160 
200 
100 

80 
300 
150 
130 
300 
150 
130 
250 
120 

90 
250 
120 

90 
250 
120 

90 
250 
120 

90 
7.5 

tTHL 
90j0 

50j0 

10% 

UNITS 

ns 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4073BP/BF, TC4081BP/BF 
TC4082BP 

C4073BP/TC4073BF TRIPLE 3 INPUT AND GATE 
C4081BP/TC4081BF QUAD 2 INPUT AND GATE 
C4028P DUAL 4 INPUT AND GATE 

TC408lBP /BF, ,TC407 3BP /BF and TC4082BP are posi

ive logic AND gates with two inputs, three inputs and 

our inputs respectively. 

ince all the outputs of these gates are equipped with 

he buffer circuits of inverters, the input/output 

ropagation characteristic has been improved and 

ariation of propagation time caused by increase of 

"ad capacity is kept minimum. 

lSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

; Supply Voltage VDD VSS-0.S"'VSS+20 V 

lput Voltage VIN VSS-0.5",VDD+0.5 V 

ltput Vol tage VOUT VSS-0.5",VDD+0.5 V 

; Input Current lIN flO rnA 

.wer Dissipation PD 300(DIP)/180(MFP) mW 

-40'" 85 °c .erating TA 
erature Range 

-65'" 150 °c 
:orage 

Tstg ,mperature Range 

,ad Temp. / Time Tsol 260°C' 10 sec 

)GIC DIAGRAt·j 
/3 TC4 073 BP/BF 

A X=A·B·O 

B x 

0 

'4 T040B1BP/BF 

:~ __ --I..C~)o-----<{>-------(o ;=A. B 

';G TC40B2BP 

,~ 
DIP14 (3D14A-P) 

l4~ 
1 

MFP14 (FHG B-P) 

PIN ASSIGNMENT (TOP VIEW) 

T04073BP/BF 

VDD A3 B3 03 X3 X2 02 

A2 

T040B1BP/BF 

VDD A4 B4 X4 X3 B3 A3 

A1 Bl Xl X2 B2 A2 Vss 

TC4082BP 

A';:. B~ C2 D2 NC 

Xl A1 Bl 01 Dl NO Vss 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4073BP/BF,TC4081BP/BF,TC4082BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD . V 

STATIC ELECTRICAL CHARACTERISTICS (V OV) ,sse 
VDD _40°C 25°C 85°C 

CHARACTERISTIC SnmOL TEST CONDITION UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <lIJA 5 4.95 - 4.95 5.00 - 4.95 -
Output Voltage VOH 10 9.95 - 9.95 10.00 - 9.95 -

VIN=Vnn 15 14.95 14.95 15.00 14.95 - - - V 
IIoUTI <lIJA 5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
VOL 10 0.05 0.00 0.05 0.05 Output Voltage - - -

VIN=VSS ' Vnn 15 - 0.05 - 0.00 0.05 - 0.05 

Output High 
VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 

Current 
VOH=9.5V 

5 -2.5 - -2.1 -4.0 - -1. 7 -10H 
(TC4073BP/BF) VOH=13·5V 10 -1.5 - -1. 3 -2.2 - -1.1 -
(TC4082BP /BF) 

VIN=Vnn 15 -4.0 - -3.4 -9.0 - -2.8 -
Output Low VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -
Current 10L 

VOL=0.5V 
10 1.S - 1.3 3.8 1.1 VOL=1. SV - -

(TC4073BP/BF) 
(TC4082BP/BF) VIN=VSS. 

15 4.0 - 3.4 15.0 - 2.8 -
Vnn mA 

Output High 
VOH-4.6V 5 -0.2 - 0.16 - -0.12 -
VOH=9.5V 

Current lOR VOR=13.SV 10 -O.S - -0.4 - -0.3 -
(TC4081BP /BF) VIN=Vnn IS -1. 4 - -1. 2 - -1. 0 -

VOL-0.4V S 0.S2 - 0.44 - 0.36 -
Output Low VOL=O.SV 

10 Current 10L VOL=1. SV 1.3 - 1.1 - 0.9 -
(TC4081BP /BF) VIN=VSS. Vnn 

IS 3.6 - 3.0 - 2.4 -
VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High VOUT=l. OV. 9.0V 10 7.0 VIR - 7.0 5.5 - 7.0 -Voltage VOUT=1. 5V ,13. 5V 

IIOUTI<lIJA 15 11. 0 - 11.0 8.25 - 11. 0 -
V 

Input Low VOUT-O.SV 5 - 1.5 - 2.25 1.5 - 1.5 

VIL 
VOUT=1. OV 10 - 3.0 - 4.5 3.0 - 3.0 Voltage Vour=1. SV 

IIOUTI dlJA 
15 - 4.0 - 6.75 4.0 - 4.0 

Input 
"H I IIR VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 Leve 

Current tiL' 
-10-5 

IJI 
Leve ILL VIL=OV 18 - -0.1 - -0.1 - -1.0 

Quiescent Inn 
5 - 0.25 - 0.001 0.25 - 7.5 

VIN=VSS. Vnn 10 - 0.5 - 0.001 0.5 - 15 II· 
Device Current * 15 1.0 0.002 1.0 - 30 - -
*A11 valid 1nput coffibinat1ons. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4073BP/BF,TC4081BP/BF,TC4082BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNITS 

Output Transition Time 5 - 80 200 
(TC4073BP/BF) tTLH 10 - 50 100 
(TC4082BP /BF) 15 - 40 80 
Output Transition Time 5 - 80 200 
(TC4073BP/BF) tTHL 10 - 50 100 
(TC4082BP/BF) 15 - 40 80 

5 - 130 400 
Output Transition Time tTLH 10 - 65 200 

(TC4081BP /BF) 15 - 50 160 

Output Transition Time 5 - 100 200 . 
tTHL 10 50 100 

(TC4081BP /BF) 
-

15 - 40 80 

Propagation Delay Time 5 - 115 250 

tpLH 10 - 50 120 
(TC4073BP /BF) 15 - 35 90 

ns 
Propagation Delay Time 5 - 115 250 

tpHL 10 - 50 120 
(TC4073BP/BF) 15 - 35 90 

Propagation Delay Time 5 - 160 300 
tpLH 10 - 80 150 

(TC4081BP /BF) 15 - 70 130 

Prop'agation Delay Time 5 - 160 300 
tpHL 10 - 80 150 

(TC40 81BP /BF) 15 - 70 130 
5 - llO 250 

Propagation Delay Time 
10 50 120 tpLH -

(TC4082BP) 15 - 35 90 

Propagation Delay Time 5 - 110 250 
tpHL 10 - 50 120 

(TC4082BP) 15 - 35 90 

Input Capacitance CIN - 5 7.5 pF 

CIRCUIT AND WAVEFORM FOR MEASUREr-lENT OF DYNAmC CHARACTERISTICS 

WAVEFORM 

INPUT 

OUTPUT 
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TC4076BP 
TC40'76BP 4-BIT D-TYPE REGISTER 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

ITC4076BP is the register \~hich consists of four D type 
flip-flops having 3-stage outputs, and these four 
flip-flops are controlled by common CLOCK input and 
RESET input. 
When both of INPUT DISABLE inputs Gl and GZ are at 
"L", data inputs Dl through D4 are stored in F/F's at 
the rising edge of CLOCK input, and l<ith other 
combination of Gl and GZ, the previous conditions of 
F/F's are retained even if the rising edge of CLOCK 
occurs, When both of OUTPUT DISABLE inputs M and N 
are at "L", the outputs of flip-flops appear at Ql 
through Q4 outputs, and with any other combinations 

DIP 16(3Dl6A-P) 

of M and N, the outputs have high impedance. RESET is 
active with "H" level. 

HAXIMU14 RATINGS 
CHARACTERISTIC SYMBOL RATING UN:;:T 

DC Supply Voltage VDD VSS-0.5 - VSS+ZO V 

Input Voltage VIN VSS-0.5 -VDD+O. 5 V 

Output Voltage VOUT VSS-0.5 - VDn+O. 5 V 

DC Input Current lIN ±10 mA 

Power Dissipation PD 300 rnW 
Operating Temperature 

pm ASSIGNMEHT 

OUTPUT [ N ~ VDD 
DISABLE N 2 15 RJ!lSET 

'<1 3 U DATAl 

'<2 ~ 13 DATA2 

'<3 5 12 DATA3 

. '<~ 6 11 DATA~ 
TA -40 - 85 °c Range 

Storage Temperature 
Tstg -65 -150 °c 

CLOCK 7 10 G2] DATA IN 

VSS e 9 Gl DISABLE 

Ran"Te 

Lead Temp. /Time Tsol 260°C • 10 sec (TOP VIEW) 

TRUTH TABLE 
DATA IN OUTPUT 
DISABLE DISABLE 

RESET CLOC DATA '<n+l 
°1 °2 II N .. It .. .. .. H .. HZ .. .. .. .. .. .. H HZ 

H .. .. II> It. L L L 

L L .. .. " L L '<n 

L .r H .. .. L L '<n 

L .r It H .. L L "n 
L S L L H L L H 

L J L L L L L L 

L H .. .. .. L L '<n 

L "L .. .. .. :u :u "n 

'<n+l : NEXT STATE of Q.n 

HZ : HIGH IIIPEDANCE .. : Doni t care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4076!;,P 

RECOMMENDED OPERATING CONDITIONS (vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

SYM- =-- -40°C 25°C 85°C 
CHARACTERISTIC TEST CONDITION VCC UNIT 

BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <lttA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
Output Voltage VOL V IN=V ss, VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.5V 10 -1. 5 - -1.3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS, VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current 

VOL=1.5V 15 4.0 - 3·.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage 
VOUT=1. 5V, 13. 5V 15 11. 0 - 11.0 8.25 - 11.0 -
I lOUT I <lilA V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VlL 

VOUT=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I IOU"F I <lilA 

"R" 
IIH VIH=18V 18 0.1 10-5 0.1 1.0 

Input Level - - -
IlA 

Current fiL" 
-10-5 

Level IlL VlL=OV 18 - -0.1 - -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4076BP 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- ,--- -40°C 25°C 85°C 
CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

3-State uHn 
IDH VOUT=18V 18 0.4 10-4 0.4 12 Output Level - - -

#A 
Leakage ilL" 

IDL VOUT=OV 18 -0.4 -10-4 -0.4 -12 Current Level - - -
5 - 5 - 0.005 5 - 150 

Quiescent Device 
IDD VIN=VSS,VDD 10 10 0.010 10 300 #A 

Current - - -,. 
15 - 20 0.015 20 - 600 -

,. All valid input combinations. 

DYNAr~IC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) 
MIN. TYP. HAX. UNIT 

5 - 80 200 
Output Transition Time 10 50 100 

(Low to High) tTLH -
15 - 40 80 ns 

5 - 80 200 
Output Transition Time 10 50 100 

(High to Low) tTHL -
15 - 40 80 

5 - 250 600 
Propagation Delay Time tpLH 

10 95 250 
(CLOCK - Q) - ns 

tpHL 
15 - 65 180 

5 - 230 460 
Propagation Delay Time 10 90 200 

(RESET - Q) tpHL - ns 

15 - 60 150 

Three State Disable 5 - 100 300 
Time tpHZ 

RL=lkn 10 - 45 120 
(OUTPUT DISABLE - Q) tpLZ 

15 - 35 90 
ns 

Three State Disable 5 - 110 300 
Time tpZH 

RL=lkn 10 - 40 150 
(OUTPUT DISABLE - Q) tpZL 

15 - 30 120 

5 3 7 -
Max. Clock Frequency fCL 10 6 21 - MHz 

15 8 24 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4076BP 

)YNA~lIC ELECTRICAL CHARACTERISTICS (Ta=25°C, vss=ov, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 70 200 

lin. Clock Pulse Width tw 10 - 25 100 ns 

15 - 20 80 

5 - 100 200 
lin. Pulse Width 

10 40 80 (RESET) tWH - ns 

15 - 30 60 

lax. Clock Input Rise 5 20 - -
~ime. trCL 

10 2.5 - - "s lax. Clock Input Fall ~fCL 
~ime. 15 l.0 - -

5 - 75 150 
lin. Set-up Time 10 30 60 (DATA - CLOCK) tsu - ns 

15 - 20 40 

lin. Set-up Time 5 - 100 200 

(DATA INPUT DISABLE tsu 10 - 40 80 ns 
- CLOCK) 15 - 25 50 

[nput Capacitance CIN - 5 7.5 pF 

JAVEFORt,' FOR ~IEASUREMENT OF DYNAr~IC CHARACTERISTICS 

WAVEFORM 1 

20na ZOne 

CLOCK 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4076BP 

WAVEFORM FOR f4EASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 2 

OUTPUT 
DISABLE 

WAVEFORM 4 

DATA 

DATA INPUT 
DISABLE 

C LOOK 

WAVEFORM 3 

20n8 20ns 

RESET 

20ns 

20n8 

20ne 20ne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4077BP/BF 

TC4077BP/TC4077BF QUAD EXCLUSIVE-NOR GATE 

The TC4077BP/BF is quad exclusive-NOR gate. 
Since all the outputs are provided with the buffers 
of two stage inverters, the input/output voltage 
characteristics have been improved. Thus an increase 
in propagation delay time caused by an increas in 
load capacity is kept to a minimum. 
Therefore, this gate can'be widely applied to digital 
comparators, parity circuits, etc. 

t1AXII1Utl RATINGS 
CHARACTERISTIC SY!1BOL RATING UNIT 

iDC Supply Voltage VDD VSS-0.5 -VSS+20 V 

IInput Voltage VIN VSS-0.5 - VDD+O. 5 V 

Output Voltage VOUT VSS-0.5 - VDD+O. 5 V 

DC Input, Current lIN ±10 rnA 

Power Dissipation PD 300 mW 

Operating Temperature 
TA -40 -85 °c Range 

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time 'Tsol 260°C . 10sec 

LOGIC DrA,GRAt·' 

A 

x 

B 

REC0f"11,lENDED OPERATING CONDITIOIlS (Vss=OV) 

CHARACTERISTIC SY!1BOL 

DC Supply Voltage VDD 

Input Voltage VlN 

DIP14(3D14A-P) 

14~ 
1 

MFP14 (F~4GB-P) 

PIN ASSIGNt·1Ern 

(TOP VIEW) 

TRUTH TABLE 

INPUTS OUTPUT 

A B .X 

L L H 

L H L 

H L L 

H H H 

MIN. TYP. MAX, UNIT 

3 - 18 V 

0 - VDD V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4077BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- r--- -40°C 25°C 85°C CHARACTERISTIC BOL TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <lilA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS, VDD 

15 14.95 - 14.95 15.00 - 14.95 -
5 0.05 0.00 0.05 0.05 V 

I lOUT I < lIlA - - -
Low-Level 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
10H VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD 

VOL=0.4V 5 0.61 0.51 1.5 0.42 rnA - - -
Output Low 

IOL 
VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -

Current 
VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIR 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage VOUT=1.5V,13.5V 15 11.0 - 11.0 8.25 - 11.0 -
I lOUT 1< lilA 

VOUT=0.5V, 4.5V 5 1.5 2.25 l.5 l.5 V - - -
Input Low 

VIL VOUT=1. OV, 9.OV 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT=l. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI <lilA 

"HI1 
IIR VIH=18V 18 0.1 10-5 0.1 1.0 Input Level - - -

IlA Current flL" 
Level IlL VlL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 1 - 0.001 1 - 7.5 
Quiescent Device 

IDD VIN=VSS,VDD 10 2 0.001 2 15 IlA Current - - -
lO 15 - 4 - 0.002 4 - 30 

• All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4077BP/BF 

)YNAIUC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
)utput Transition Time 

tTLH 10 - 50 100 
(Low to High) 

15 40 80 - ns 
5 - 80 200 

)utput Transition Time 
tTHL 10 - 50 100 

(High to Low) 
15 - 40 80 

5 - 130 280 

Propagation Delay Time 
tpLH 

10 - 60 130 ns 
tpHL 

15 - 50 100 

Input Capacitance CIN - 5 7.5 pF 

:IRCUIT AND WAVEFORH FOR HEASUREMENT OF DYNA~lIC CHARACTERISTICS 

CIRCUIT WAVEFORM 

20ns 20ns 

INPUT 

Xr-¢_---,OUTPUT 

OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4078BP/BF C2MOS DIGITAL INTEGRATED CfRCUIT 
SILlCOI;'J MONOLITHIC 

TC4Q78BP/TCt,078BF 8-I1JPUT NOR/OR C-ATE 

The TC4078BP/BF is 8-bit positive logic NOR/OR gate. 

Since each output of this gate is provided ~ith a 

buffer, the input/output voltage characteristics have 

been improved, allowing noise immunity to be 

elevated; thus, the variation of propagation delay 

time due to the increase in load capacity is kept to 

the minimum. 

llAXrrlUI', RATHlGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5 - VSS+20 V 

Input Voltage VIN VSS-0.5 - VDD+O. 5 V 

Output Voltage VOUT VSS-0.5 - VDn+O. 5 V 

DC Input Current lIN ±IO rnA 

Power Dissipation PD 300(DIP)/180(MFP) mil 

Operating Temperature 
TA -40-85 °c Range 

Storage Temperature 
Tstg -65 -150 °c 

Range 

Lead Temp./Time Tsol 260°C lOsce 

LOGIC DIAGRAfl 

A 

B 

c 

D 

E 

F 

G 

H 

RtCor·1I1ENDED OPERATING CONDITIONS (VSs=OV) 

CHARACTERISTIC SYMBOL I 
DC Supply Voltage VDD ·1 
Input Voltage VIN 1 

DIPl"(3Dl~A-P) 

140 
1 

MFPl4 (F14GB-P) 

PIll ASSIGNtlENT 

(TOP VIEW) 

MIN. TYP. MAX. 

3 - 18 

0 - VDD 

UNIT 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4078BP/BF 

5TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- r:- -40°C 25°C 85°C 
CHARACTERISTIC BOL TEST CONDITION VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
'Ugh-Level I IOUTI < lit A 

VOH 10 9.95 - 9.95 10.00 - 9.95 -)utput Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 - V 

5 - 0.05 - 0.00 0.05 - 0.05 
~ow-Leve1 I lOUT I <l.uA 
)utput Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

VlN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOW4. 6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

)utput High 
IOH VOW9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -:urrent 

VOWI3.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VlN=VSS,VDD 

VOL=0.4V 5 0.61 0.51 1.5 0.42 rnA - - -
)utput Low 

IOL 
VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -

:urrent VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
[nput High 

VlH VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
loltage 

VOUT=1.5V,13.5V 15 11.0 - 11.0 8.25 - 11.0 -
IIOUTI <lltA 

VOUT=0.5V, 4.5V 5 1.5 2.25 1.5 1.5 
V - - -

[nput Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
loltage VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I < lit A 

ItH" 
IlH VlH=18V 18 0.1 10-5 0.1 - 1.0 

Level - -
[nput 

itA 
:::urrent tiLl! 

-10-5 
Level IIL VIL=OV 18 - -0.1 - -0.1 - -1. 0 

5 - 0.25 - 0.001 0.25 - 7.5 
~uiescent Device 

IDD VIN=VSS,VDD 10 0.5 0.001 0.5 - 15 itA 
:urrent - -.. 15 - 1.0 - 0.002 1.0 - 30 

'·All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4078BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

10 100 tTLH - 50 
(Low to High) 

15 - 40 80 
ns 

5 - 80 200 
Output Transition Time 

10 50 100 tTHL -
(High to Low) 

15 - 40 80 

5 - 170 340 

Propagation Delay Time 
tpLH 

10 - 70 140 ns 
tpHL 

15 - 50 110 

Input Capacitance CIN - 5 7.5 pF 

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

CIRCUIT WAVEFORM 

ZOna 20ne 

INPUT 

OUTPUT J 

OUTPUT K 

-I-4-t.=;:.P=LH::. tpHL 

TOSHIBA----------252 -------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

C4085BP DUAL 2-~JI DE 2-INPUT AND-OR-INVERT GATE 

TC4085BP contains two circuits of AND-OR select 
~ates and the outputs are inverted. The circuit 
:onsists of two 2 input AND gates and one NOR gate, 
Ind the logical equation of the output is as follows. 

OUT = A·B + C'O + INH 

If INH input is set at "Hit, the select operation 
ls inhibited having OUT="L", so that this input can 
>e used as an expander terminal for connecting 
rC408lB, etc. 

,BSOLUTE MAXIMUM RATINGS 

CHARACTERISTIC SYMBOL RATING 

IC Supply Voltage VDD VSS - O.l> "'VSS +20 

nput Voltage VIN VSS - 0.5 '" VDO + 0.5 

lutput Vol tage VOUT VSS - 0.5'" VDO+ 0.5 

IC Input Current lIN ±10 

'ower Dissipation Po 300 
Iperating TA -40'" 85 
:empera ture Range 
:torage 

Tstg -65'" 150 :emperature Range 

.ead Temp. /Time Tsol 260°C' 10 sec 

.OGI C 01 AGRA~1 

1 
A -=z:J B ..... 

12 

~ =u::] 3 OUT 

INH 10 

A 5 

B 6 

C 8 
4 

OUT 
D 9 

INH 11 

OUT = A . B + C • D + INH 

UNIT 

V 

V 

V 

rnA 

mW 

°c 

°c 

TC4085BP 

DI P14( 3D14A-P) 

PIN ASSIGNMENT 

~ 
Al 1 14 vDD 

Bl 2 1:> Dl 

OUTl 3 12 °1 

OUT2 4 II INHIBITZ 

A2 5 10 INHIBITl 

BZ 6 9 D2 

Vss 7 8 02 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4085BP 

RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage , VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 
r-- -40·C 25·C 85·C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <lIJA 
5 4.95 - 4.95 5.00 - 4.95 -

Output Voltage 
VOH 10 9.95 - 9.95 10.00 - 9.95 -

VIN=VSS ' VDn 15.00 15 15.95 - 14.95 - 14.95 - V 

Low-Level I IOPT I <lIJA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VOL 
VIN=VS S, Vnn 

10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.2 - -0.16 - -0.12 -
Output High 

VOH=2.5V 5 - - - - - -
IOH VOH=9.SV 10 -O.S -0.4 -0.3 - - -Current VOH=13.5V IS -1. 4 - -1. 2 - -1.0 -

VIN=VSS, Vnn 
VOL=0.4V rnA 

5 0.S2 - 0.44 - 0.36 -Output Low VOUO•SV 
IOL 10 1.3 - 1.1 - 0.9 -Current VOL=1.SV 

15 3.6 - 3.0 - 2.4 -
VIN=VSS, Vnn 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VOUT=1. OV, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1. 5V,13 .SV 15 11.0 - 11.0 8.25 - 11. 0 -

II 0UTI<1IJA 

VOUT=0.5V, 4.5V 
V 

5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=1.0V, 9.0V 10 - 3.0 - 4.S 3.0 - 3.0 
Voltage VIL VOUT=1. SV, 13. SV IS - 4.0 - 6.7S 4.0 - 4.0 

IIOUTI<lIJA 
tlHtl 

IIH VIH=18V 18 - 0.3 - ]o-S 0.3 - 1.0 Input Level 
Current "Lu 

IJA 

Level 
IlL VIL=OV 18 - -0.3 - _10-5 -0.3 - -1.0 

Quiescent 5 - 1 - 0.001 1 - 7.5 
I Dn VIN=VS S' VDn 10 - 2 - 0.001 2 - 15 IJA 

Device Current 
* 15 4 0.002 4 30 - - -

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4085BP 

)YNAMIC ELECTRICAL CHARACTERISTICS (Taz 25°C VSS=OV CL=50pF) , , 

ClLA.RACTERISTIC SYMBOL TEST CONDITION 'Vj)j) 
1\') 

MIN. TYP. MAX. UlHTS 

)utput Transition Time 5 - 130 400 

(Low to High) tTLH 10 - 65 200 
15 - 50 160 

)utput Transition Time 5 - 100 200 
tTHL 10 - 50 100 

(High to Low) 15 - 40 80 

>ropagation Delay Time 5 - 290 600 
tpLH 10 - 110 220, 

(A, B, C, D - OUT) 15 - 75 160 
ns 

>ropagation Delay Time 5 - 275 600 
tpHL 10 - 100 220 

(A, B, C, D -OUT) 15 - 70 160 

'ropagation Delay Time 5 - 230 460 
tpLH 10 - 90 180 

(INH - OUT) 15 - 60 120 

'ropagation Delay Time 5 - 210 460 
tpHL 10 - 80 180 

(INH - OUT) 15 - 55 120 

nput Capacitance CIN - 5 7.5 pF 

AVEFORM FOR MEASUREr~ENT OF DYNAMIC CHARACTERISTICS 

20ne 2Qns 

INPUT 

OUTPUT 
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•••••••••• 1Ir.. TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4086BP C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC~086BP EXPANDABLE 4-WIDE 2-INPUT AND-OR-UlVERT GATE 
TC4086BP contains four 2 input AND gates and one OR 
gate which logically adds (OR) all the AND gates 
having an expander input to form AND-OR-select gate, 
and the output is inverted. 
INH/EXP input and ENABLE/EXP input are the expander 
inputs to connect other AND gates and select gate and 
these can be used as INHIBIT input to inhibit the 
select operation besides of the expander function. 

1·1AXH'UI·~ PATINGS DIP 14. (3D14A-P) 

CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

Output Voltage VOUT 

DC Input Current lIN 

Power Dissipation PD 
Operating Temperature 

TA Range 
Storage Temperature 

Tstg Range 

Lead Temp ./Time Tsol 

CIRCUIT DI:IGRAll 

A B C D E F 

RATING 

VSS-O. 5 - VSS+20 

VSS-0.5 - VDn+O. 5 

VSS-0.5 -VDD+O. 5 

±10 

300 

-40- 85 

-65 -150 

260·C • 10sec 

G H 

UNIT 

V 

V 

V 

rnA 

mW 

·C 

·C 

PIN ASSIGI!I·1Er!T 

A 

B 

J 

NG 

E 

F 

Vss 

(TOP VIEW) 

LOGIC DIAGRAll 

INHIBIT/El{P 

ENABLEVEXP 

INHIBIT/ EifP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4086BP 

:OMt,lENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V 

Jut Voltage VIN a - VDD V 

~TIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- 'r:-- -40°C 25°C 85°C 
:lARACTERISTlC TEST CONDITION VDD UNIT 

BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
gh-Level IIOUTI <ltLA 

9.95 VOH 10 9.95 - 10.00 - 9.95 -tput Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 - V 

5 - 0.05 - 0.00 0.05 - 0.05 
",-Level 

VOL 
IIOUTI <ltLA 

10 0.05 0.00 O.~S 0.05 
tput Voltage - - -

VIN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOW4• 6V 5 -0.61 - -0.51 -1.0 - -0.42 -

VOH=2.sV 5 -2.5 - -2.1 -4.0 - -1. 7 -
tput High 

IOH VOH=9.5V 10 -1. 5 - -1.3 -2.2 - -1.1 -
rrent 

VOW13.sV 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD 

VOL=0.4V 5 0.61 - 0.51 1.5 0.42 
rnA - -

tput Low 
IOL 

VOL=O.sV 10 1.5 - 1.3 3.8 - 1.1 -
rrent VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS,VDD 

VOUT=O.sV, 4.SV 5 3.5 - 3.5 2.75 - 3.5' -
put High 

VIR 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Itage 
VOUT=1. SV, 13. SV 15 11. a - 11.0 8.25 - 11. a -
I lour I <ltLA 

Vour=O. 5V,' 4. SV 5 1.5 2.25 1.5 1.5 
V - - -

.put Low 
VIL 

Vour=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
,1tage 

Vour=1.sV,13.sV 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUT I <ltLA 

"HI! 
IIH VIH=18V 18 0.1 10-5 0.1 1.0 

Level - - -
,put tLA 
Lrrent ilL" 

IlL VlL=OV 18 -0.1 -10-5 -0.1 -1.0 
Level - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4086BP 

STAtIC ELECTRICAL CHARACTERISTICS (Vss~OV) 

SYM- - -40·C 25·C 85·C CHARACTERISTIC BOL TEST CONDITION VDD UNI 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 1 - 0.001 1 - 7.5 
Quiescent Device 

IDD VIN~VSS,VDD 10 2 - 0.002 2 JlA Current - - 15 
• 15 - 4 - 0.004 4 - 30 

• All valid input combinations. 

DYNAmC ELECTRICAL CHARACTERISTICS Ta=25 C, VSS=OV CT=50pF 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD{V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

10 50 100 tTLH -
(Low to High) 

15 - 40 80 
ns 

5 - 80 200 
Output Transition Time 

10 50 100 (High to Low) tTHL -
15 - 40 80 

Propagation Delay Time 5 - 110 450 

(DATA - OUT) tpLH 10 - 45 180 

15 - 30 120 
ns 

5 - 110 450 
Prop~gation Delay Time 

tpHL 10 - 45 180 (DATA - OUT) 
15 - 35 120 

5 - 75 300 Propagation Delay Time 

(INHIBIT - OUT) tpLH 10 - 35 120 

15 - 25 80 
ns 

Propagation Delay Time 5 - 70 300 

(INHIBIT - OUT) tpHL 10 - 30 120 

15 - 25 80 

5 - 95 300 
Propagation Delay 7ime 

10 40 120 tpLH -(ENABLE - OUT) 
15 - 30 80 

ns 
5 - 90 300 

Propagation Delay Time 
10 40 120 tpHL -

(ENABLE - OUT) 
15 - 30 80 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4086BP 

~VEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

20ne 20ne 

DATA, 1lrr~ '" 
90~ 

INHIBIT, 
ENABLE '-OO~ 50'!'o 

~"-lO~ Llo~ 

I~ I~ 
" 9O~ ,0 

OUT l\ oO'!'o 1t-50~ 
lO~ lO~ 

tpHL tpLH 

I 

~ OUT A 50~ 
tpLH tpHL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4093BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4093BP/TC4093BF QUAD 2-IrlPUT rlAND SCHHITT TRIGGERS 
The TC4093BP/BF is a quad 2-input NAND gate having 
Schmitt trigger function for all the input terminals. 
Since the circuit threshold voltage varies with risin, 
time and falling time of the input waveform (Vp and 
VN), this gate can be used for a wide variety of 
applications to line receivers, waveform shaping. 
astable multivibrators, monosatable multivibrators, 
etc. in addition to requalar NAND gates. 
As the TC4093BP/BF and the TC4011B are identical in 
pin assignment, they are compatible each other. 

t'IAXH1U~1 RATIrIGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O.S -VSS+20 V 

Input Voltage VIN VSS-O.S - VDn+O. 5 V 

Output Voltage VOUT VSS-O.S -VDD+0.5 V 

DC Input Current lIN ±lO rnA 

Power Dissipation PD 300(DIP)/180(MFP) mH 
Operating Temperature 

TA -40 - 85 °c Range 

Storage Temperature 
Tstg -65 -150 °c 

Range 

Lead Temp./Time Tsol 260°C lOsec 

INPUT-OUTPUT CHf;RACTERISTIC 

~VO:JT 

lI' INPUT-OUTPUT 

VOLTAGE WAVEFORM 

HYSTERESIS VOLTAGE 
VH ~ Vp - VN 

H 

gf---,,---. ,. 
1 

VN Vp 
_VIN 

lEo TRANSFER 

CHARACTERISTICS 

DIP14(3D14A-P) 

14~ 
1 

MFP1? (F 14GB-P) 

PIN ASSIG:II1ENT 

(TOP VIEW) 

LOGIC DIAGRAM 

A o--r-;::;-'L_~ ; 
B~ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4093BP/BF 

O~1t~ENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V 

,ut Voltage VIN 0 - VDD V 

.TIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

SYM- r-- -40°C 25°C 85°C 
lARACTERISTIC TEST CONDITION VDD UNIT 

BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I IOUTI <lilA 
5 4.95 - 4.95 5.00 - 4.95 -

;h-Level 
VOH 10 9.95 - 9.95 10.00 - 9.95 -:put Voltage VlN=VSS, VDD 

15 14.95 - 14.95 15.00 - 14.95 -
V 

I lOUT 1 <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

I-Level 
:put Vol tage VOL 

VlN=VDD 
10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

:put High 
IOH ,rent VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VlN=VSS,VDD 

rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

:put Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
::-rent 

VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VDD 

VOUT=0.5V, 4.5V 5 - - 2.05 2.8 3.55 - -
sh Threshold Vp VOUT=1. OV, 9.0V 10 -
ltage - 4.1 5.3 7.0 - -

Vour=1. 5V, 13. 5V 15 - - 6.2 7.8 10.4 - -
VOUT=0.5V, 4.5V 5 - - 1.5 2.3 3.15 - -

, Threshold 
VN VOUT=1. OV, 9.0V 10 3.2 4.5 6.3 - - V 

ltage - -
VOUT=1. 5V, 13. 5V 15 - - 4.8 6.6 9.3 - -

5 - - 0.2 0.5 0.85 - -
steresis 

VH 10 - - 0.3 0.8 1.4 - -
ltage 

15 - - 0.45 1.2 1.9 - -

"H" 
VIH=18V 18 0.1 10-5 0.1 1.0 

Level IIH - - -
put fJ.A 
rrent "Lt! 

18 -0.1 -10-5 -0.1 -1.0 
Level IlL VIL=OV - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4093BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

CHARACTERISTIC SYM- TEST CONDITION 'vIm -40°C 2SoC 8SoC 
UN] BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

S - 1 - 0.001 1 - 7.S 
Quiescent Device 

IDD VIN=VSS,VDD 10 2 0.002 2 #J Current - - - IS 

* IS 4 0.004 4 - - - 30 

.. All valid- input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=2SoC, VSs=OV CL=SOpF) , 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

S - 80 200 
Output Transition Time 

tTLH 10 - SO 100 
(Low to High) 

15 40 80 -
ns 

5 - 80 200 
Output Transition Time 

tTHL 10 - SO 100 
(High to Low) 

15 - 40 80 
S - 130 260 

Propagation Delay Time 
tpLH 

10 - 60 120 ns 
tpHL 

IS - 40 80 

Input Capacitance CIN - S 7.S pF 

CIRCUIT AND WAVEFORM FOR ~1EASUREMENT OF DYNAMIC CHARACTERISTICS 

CIRCUIT WAVEFORM 

20ns 20ns 

HlPUT 

OUTPUT 

DUTY RATIO=50%. f=500kHz 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4094BP/BF 

TC4094BP/TC4094BF 8-STAGE SHIFT-AND-STORE BUSREGISTER 
rC4094BP/BF is a SHIFT and STORE REGISTER that con
sists of an 8-bit shift repister and an 8-bit latch. 
rhe read data in the shift register can be taken in 
the latch through the asynchronous STROBE input; 
therefore, the data transfer mode can hold output. 
\nd, since the parallel output is of 3-state 
oonstruction, it can be directly connected to the 
,-bit busline. . 
Chis register can be applied to Serial-to-parallel 
~onversion, data receivers, etc. 

lAX H·IUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

)C Supply Voltage 

.nput Voltage 

)utput Voltage 

)C Input Current 

ower Dissipation 

'perating Temperature 
ange 

torage Temperature 
ange 

ead Temp. /Time 

LOCK DIAGRAt·l 

DATA 

OLOOK 

STROBE 

OUTPUT 
E!;AE!..E 

VnD 

VIN 

VOUT 

lIN 

PD 

TA 

Tstg 

Tsol 

VSS-0.5 -VSS+20 

VSS-0.5 -VDD+0.5 

VSS-0.5 -VDD+0.5 

±10 

300(DIP)/180(MFP) 

-40 -85 

-65 -150 

260°C 10sec 

SERIAL 
OUTPUT 

([S 

PARALLEL OUTPUTS 

V 

V 

V 

rnA 

m\~ 

°c 

°c 

DIP J.6 (3D16A-P) 

J.6~ 
MP'P 16 tF~6G(;-P) 

PIN ASSIGNMENT 

STROBE I~ VDD 

DATA 2 15. o~~~gIE 
OLOOK 3 14 'is 

'i} 4 13 'i6 

'i2 5 12 0.7 

0.3 6 li 0.8 

"4 7 10 o.'s 

Vss 8 g. Qs 

(TOP VIEW) 

TRUTH TABLE 
OK 

PO SO 
OE ST D 

0.1 Q,n "S ~s 

J H H L L !G.n-l 0.7 NO 

J H H H H Qn-l 'b NO 

I H L ., NO NO 0.7 NO 

..r L ., 
" HZ HZ '" NO 

1.. H !if " NO NO NO Qs 

1. L .. '" HZ HZ NO "s 
CK = Clock .. =Don t care 

OE= Output Enable NC= No Change 

ST = Strobe HZ:;;:: Hlgh 

L=Data Impedance 

PO = Parall.el Outputs 

SO=Serial Output 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4094BP/BF 

F/~~Q 

CR~K ~G: 
CK CK 

TH~ING CHART 

CLOCK 

DATA 

STROBE 

LATCH 

D~Q 
8T 4<lJ 

ST 

I-r--

Q,s 0----<1-----' 

Qs' o---<P----' 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4094BP/BF 

RECOMl-1ENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 1B V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- 'viID -40·C 2S·C BS·C 
CHARACTERISTIC TEST CONDITION UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I < lIlA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
Output Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 -

5 0.05 0.00 0.05 0.05 V 
I lOUT I <lilA - - -

Low-Level 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.SV 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.SV 10 -1.5 - -1.3 -2.2 - -1.1 -Current 

VOH=13.SV 15 -4.0 - -3.4 -9.0 - -2.B -
VIN-VSS,VDD 

VOL=0.4V 5 0.61 0.51 1.5 0.42 IDA - - -
Output Low 

IOL 
VOL=O.SV 10 1.5 - 1.3 3.B - 1.1 -

Current VOL=1.SV 15 4.0 - 3.4 15.0 - 2.B -
VIN=VSS,VDD 

VOUT=O.SV, 4.SV 5 3.5 - 3.5 2.75 - 3.5 -
Input High VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VIR 

VOUT=1. SV, 13. SV 15 11.0 - 11.0 B.2S - 11.0 -
I 

I lOUT I <lilA 
V 

VOUT=O.SV, 4.SV 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT=1. SV, 13. SV 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I < lIlA 

"H" 
IIR VIH=lBV 1B 0.1 10-5 0.1 1.0 Input Level - - -

IlA 
Current ttL" 

Level IlL VIL=OV 1B - -0.1 - -10-5 -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4094BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (VSS-OV) -
SYM- r-- -40°C 25°C S5°C CHARACTERISTIC BOL TEST CONDITION VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. ~I4X. 

3-State "H" 
IDH VOH=lSV lS 0.4 - 10-4 0.4 12 Level - -Output p.A 

Leakage tiLt! 

IDL VOH=OV lS -0.4 -10-4 -0.4 -12 Current Level - - -
5 - 5 

Quiescent Device - 0.005 5 - 150 

Current IDD VIN=VSS,VDD 10 - 10 - 0.010 10 - 300 p.A .. 15 - 20 - 0.015 20 - 600 

~A11 valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV CL=50pF) , 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - SO 200 
Output Transition Time 

tTLH 10 - 50 100 (Low to High) 
15 - 40 SO ns 

5 - SO 200 
Output Transition Time 

tTHL 10 - 50 100 (High to Low) 
15 - 40 SO 

5 - 200 600 
Propagation Delay Time tpLH 

10 SO 250 (CLOCK - Qs) - ns 
tpHL 

15 - 55 190 

5 - 200 460 
Propagation Delay Time tpLH 

10 SO 220 ns -(CLOCK - Qs') tpHL 
15 - 55 150 

5 - 290 S40 
Propagation Delay Time tpLH 

10 - llO 390 ns (CLOCK - Qn) tpHL 
15 - 75 270 

5 - 230 5S0 
Propagation Delay Time tpLH 

90 290 (STROBE - Qn) 10 - ns 
tpHL 

15 - 60 200 

Three State Disable 5 - 100 2SO 

Time tpHZ RL =lkn 10 - 40 150 ns 
(OUTPUT ENABLE - Qn) tpZL 15 30 no 

TOSHIBA-----------266--------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4094BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

Three State Disable 5 - 90 450 
Time tpLZ 

RL=lk.a 10 - 45 190 ns 
(OUTPUT ENABLE - Qn) tpZH 

15 - 35 140 

5 - 65 200 

Min. Clock Pulse Width tw 10 - 25 100 ns 

I 15 - 20 80 

5 - 65 200 
IMin. Pulse Width 

tWH 10 25 80 (STROBE) - ns 

15 - 15 70 

5 1. 25 8 -
Max. Clock Frequency fCL 10 2.5 19 - MHz 

15 3 25 -
Max. Clock Input Rise 5 20 - -
Time. trCL 

10 2.5 - - I'S 
Max. Clock Input Fall tfCL 
Time. 15 1 - -

5 - 20 125 
Min. Set-up Time 10 8 55 (DATA - CLOCK) tsu - ns 

15 - 6 35 

Input Capacitance CIN - 5 7.5 pF 

JAVEFORN FOR MEASUREMENT OF DYNAmC CHARACTERISTICS 

WAVEFORM 1 
20na 20ns 

CLOCK 

Q.s' 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4094BP/BF 

WAVEFORr·\ FOR MEASUREMENT OF DvrlA~lIC CHARACTERISTICS 

WAVEFORM 2 

20ns 

STROBE 

'<n 

WAVEFORM 4 

20ne 

DATA 

CLOCK 

ZOne 

20ns 

tsu 

WAVEFORM 3 

OUTPUT 
ENABLE 

'<n 

ZOne ZOne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4099BP/BF 

TC4099BP/TC4099BF 8-BIT ADDRESSABLE LATCH 
TC4099BP/BF is eight bit latch having one common data 
input line and eight independent output lines and the 
latches are controlled by three bit binary address 
inputs (AO,Al and A2). 
When IVRITE DISABLE input and 
data is written into the bit 
address input and other bits 
conditions. When W. DISABLE 
into any bits is inhibited. 
and RESET input are "H", all 
"L". 

~lAXIMU~l RATINGS 
CHARACTERISTIC 

IDC Supply Voltage 

IInput Voltage 

Output Voltage 

IDC Input Current 

IPower Dissipation 
Operating Temperature 
Range 

'IStorage Temperature 
. Range 

Lead Temp./Time 

LOGIC DIAGRAH 

WRITE 
DISABLE 4 

SYMBOL 

VDD 

VIN 

VOUT 

lIN 

PD 

TA 

Tstg 

Tsal 

RESET input is "L", the 
selected by the binary 
retain their previous 
input becomes fiR", write 
When H. DISABLE input 
the bits are reset to 

RATING UNIT 

VSS-0.5 -VSS+20 V 

VSS-0.5 -VDD+0.5 V 

VSS-0.5 -VDD+0.5 V 

±10 rnA 

300(DIP)/180(MFP) mW 

-40 - 85 ·C 

-65 -150 ·C 

260·C 10 sec 

DIP 16 (3D16A-P) 

16~ 
MP'P 16 (P'16GC-P) 

PIN ASSIGNtl,ENT 

'<7 ~~VDD 
RESET 2 15 

• '<6 DATA 3 14 ~ '<5 
WRITE 

4 13 

• '<4 
DISABLE 

AO 5 12 ~ '<3 

Al 6 II 

• '<2 
A2 7 10 ~ '<I 

VSS 8 9. '<0 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4099BP/BF 

TRUTH TABLE 

CONTROL INPUTS ADDRESS INPUTS OUTPUTS 

RESET 
WRITE 

AZ Al AO Qo Ql Qz Q3 Q4 Q5 Q6 Q7 DISABLE 

H H .. .. .. L L L L L L L L 

L H 
,. .. .. - - - - - - - -

H L L L L D L L L L L L L 

H L L L H L D L L L L L L 

H L L H L L L D L L L L L 

H L L H H L L L D L L L L 

H L H L L L L L L D L L L 

H L H L H L L L L L D L L 

H L H H L L L L L L L D L 

H L H H H L L L L L L L D 

L L L L L D - - - - - - -
L L L L H - D - - - - - -
L L L H L - - D - - - - -
L L L H H - - - D - - - -
L L H L L - - - - D - - -
L L H L H - - - - - D - -
L L H H L - - - - - - D -
L L H H H - - - - - - - D 

,.: Don't care D : Data input - : Holds previous data 

RECOMt~ENDED OPERATING CONDITIONS (VSS;OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSs;OV) 

SYM- - _40°C Z5°C 85°C 
CHARACTERISTIC BOL TEST CONDITION VDD UNI1 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <liLA 5 4.95 - 4.95 5.00 - 4.95 -
High-Level 

VOH 10 9.95 - 9.95 10.00 - 9.95 - V 
Output Voltage VIN;VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4099BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- r-- -40°C 25°C BSoC 
CHARACTERISTIC TEST CONDITION VDD UNIT 

BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

IIOUT I < 11'A 
5 - O.OS - 0.00 O.OS - O.OS 

cow-Level 
)utput Voltage VOL 10 - O.OS - 0.00 0.05 - O.OS V 

VIN=VSS,VDD 
IS - O.OS - 0.00 O.OS - O.OS 

VOH=4.6V S -0.61 - -0.51 -1.0 - -0.42 -
VOW2. SV S -2.5 - -2.1 -4.0 - -1. 7 -

)utput High 
IOH VOH=9.SV 10 -1. S - -1.3 -2.2 - -1.1 -

~urrent 

VOH=13.SV IS -4.0 - -3.4 -9.0 - -2.B -
VIN=VSS,VDD rnA 
VOL=0.4V S 0.61 - 0.51 1.5 - 0.42 -

)utput Low 
IOL 

VOL=O.SV 10 1.S - 1.3 3.B - 1.1 -
:urrent 

VOL=1.SV IS 4.0 - 3.4 lS.0 - 2.B -
VIN=VSS,VDD 

VOUT=O.SV, 4.SV S 3.S - 3.S 2.7S - 3.S -
nput High 

VIH 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 S.S - 7.0 -

oltage 
VOUT=1. SV, 13. SV IS 11.0 - 11.0 8.2S - 11.0 -
IIOUTI <l1'A V 
VOUT=O.SV, 4.SV S - 1.S - 2.2S 1.S - 1.S 

nput Low 
VIL 

VOUT=1.0V, 9.0V 10 - 3.0 - 4.S 3.0 - 3.0 
oltage VOUT=1. SV, 13. SV IS - 4.0 - 6.7S 4.0 - 4.0 

IIOUTl<ll'A 

"R" 
IIH VIH=lBV 18 0.1 10-S 0.1 1.0 nput Level - - -

JJ.A 
urrent ilL" 

Level IlL VIL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

S - S - O.OOS S - ISO 
, .. liescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 JJ.A - - -
Llrrent .. 

IS - 20 - O.OlS 20 - 600 

°All valid input combinations. 

(NAMIC ELECTRICAL CHARACTERISTICS (Ta=2SoC Vss=OV CL=SOpF) , , 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

S - 80 200 
,tput Transition Time 

tTLH 10 SO 100 
(Low to High) - ns 

IS - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4099BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

tTHL 10 - 50 100 ns 
(High to Low) 

15 - 40 80 

5 - 160 400 
Propagation Delay Time tpLH 

10 65 150 
(DATA - Q) - ns 

tpHL 
15 - 50 100 

5 - 200 400 
Propagation Delay Time tpLH 

10 80 160 
(WRITE DISABLE - Q) - ns 

tpHL 
15 - 55 120 

5 - 240 480 
Propagation Delay Time tpLH 

10 95 200 
(ADDRESS - Q) - ns 

tpHL 
15 - 70 150 

5 - 170 350 
Propagation Delay Time 10 70 160 

(RESET - Q) tpHL - ns 

15 - 50 130 

5 - 120 240 
Min. Pulse Width 10 50 100 

(DATA) tw - ns 

15 - 35 80 

5 - 60 400 
Min. Pulse Width 10 20 200 

(ADDRESS) tw - ns 

15 - 15 125 

5 - 70 150 
Min. Pulse Width 10 25 75 

(RESET) tWH - ns 

15 - 20 50 

Min. Set-up Time 5 - 15 100 

(DATA - WRITE DISABLE) tsu 10 - 7.5 50 ns 

15 - 5 35 

5 - 15 150 
Min. Hold Time 10 7.5 75 (DATA - WRITE DISABLE) tH - ns 

15 - 5 50 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4099BP/BF 

WAVEFOR~l FOR ~lEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 

DATA 

WAVEFORM 3 

WRITE 
DISABLE 

WAVEFORM 5 

DATA 

WRITE 
DISABLE 

Zane 20ns 

20ns 

20ns 20ns 

WAVEFORM 2 

20ns 20ns 

RESET 

WAVEFORM 4 

20ns 20ns 

ADDRESS 

tpHL 
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.............. TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP 
TC40103BP 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

IlAUl02BP I:l-~IAGE PRESETT.I\BLE SYNCHROflOUS DOIIIl COUNTER (2-Decade BCD Type) 

TC40103BP 8-STAGE PRESETTABLE SYNCHRONOUS D0I4N COUNTER (8-B; t Bynary Type) 

The TC40l02BP and TC40l03BP are 8-stage preset table 
synchronous down counters. Output terminal ~ is 
placed in active mode at "L" level when the contents 
of count become zero. 
As the TC40l02BP adopts BCD binary coded decimal 
notation, setting up to 99 counts is possible. The 
TC40l03BP, with 8-bit binary construction, can set 
up to 255 counts. Each type has CI7CE inhibiting 
clock, APr asynchronous preset control input, ~ 
synchronous preset control input and CLEAR control 

DIP 16(:lDlSA-P) 

input setting counter to maximum counting mode. 
Clock input, with Schmitt function, can accept clock 
waveform with slow rise and fall edge. 

r·IAX II-1Ur·l RATINGS PIN ASSIGNHENT 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD 

Input Voltage VIN 

Output Voltage VOUT 

DC Input Current lIN 

Power Dissipation PD 

Operating Temperature 
TA Range 

Storage Temperature 
Tstg Range 

Le~d Temp./Time Tsol 

TRUTH TABLE 

CONTROL INPUT 

CLEAR APE SPE CI/CE 

H H H H 

H H H L 

H H L .. 
H L "' .. 
L .. "' "' 

Note 1. "' : Don't care 

VSS-0.5 - VSS+20 

VSS-0.5 - VDn+0.5 

VSS-0.5 - VDD+O. 5 

±10 

300 

-40- 85 

-65 -150 

260·C • 10 sec 

MODE 

Count inhibit Even 

Regular count Down 
Synchronous Data 
preset edge 
Asynchronous Data 

~ V CLOCK 1 1S VDD 

V mJm! 

V 'CI7"CE' 

rnA PIo 

mW PII 

PI2 
·C 

PI:l 

·C Vss 

2 

:I 

4 

5 

S 

7 

B 

15 'S'H 

14 ~ l:l. PI7 

12 PIS 

11 PI5 

10 Pl 4 

9 APE" 

(TOP VIEW) 

FUNCTIONAL DESCRIPTION 

if clock is given, no count is made. 

count at rising edge of clock. 
of PI terminal is preset at rising 
of clock. 
of PI terminal is asynchronously 

preset preset to clock. 

Clear Counter is set to maximum count • 

2. Maximum count: "99" for TC40I02BP and "255" for TC40l03BP. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP, TC40103BP 

LOGIC DIAGRAM 

TC40102BP BCD PRESET INPUTS 

LSD MSD 

TC40103BP 
BINARY PRESET INPUTS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP, TC40103BP 

INTERNAL FLIP-FLOP (FO - F7) CIRCUIT DIAGRAM AND TRUTH TABLE OF COUNTER 

CLEAR 

J 

II'~~ APE 

SPE L ~V ¢ ¢ ~ 
J J 1 '-I> v 

TE 

~ 
-y ¢ I ¢A I v¢ I L 

¢ ~ 
CLOCK \)o---¢ I ¢ 

INTERNAL FLIP-FLOP TRUTH TABLE 

INPUT OUTPUT 

CLEAR APE SPE J TE CLOCK Qn+l 

L *' * *' * * H 

H L * L * * H 

H L * H * * L 

H H L L * S H 

H H L H * S L 

H H L * * L Qn 

H H H * L S Qn 

H H H * H *- Qn 

FUNCTIONAL DESCRIPTION 

The TC40l02BP and TC40l03BP are 8-stage presettable synchronous down counters. 
Carry Out/Zero Deffect (CO/ZD) is output at the "L" level for the period of 1 bit when 
the readout becomes "0". The TC40102BP adopts binary coded decimal notation, making 
setting up to 99 counts possible. While the TC40103BP adopts 8-bit binary counter and 
can set up to 255 counts. 

COUNT OPERATION 

At the "H" level of control input of CLEAR, SPE and APE, the counter carries out down 
count operation one by one at the rise of pulse given to CLOCK input. Count operation 
can be inhibited by setting Carry Input/Clock Enable (CI/CE) to the "H" level. 

D is output at the "L" level when the readout becomes "0", but is not output even 
if the readout becomes "0" when CI/CE is at the "H" level, thus maintaining the "H" 
level. 

Synchronous cascade .operation can be carried out by using CI/CE input and CO/ZD 
output. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP, TC40103BP 

°UNCTION DESCRIPTION (Cont'd) 

rhe contents of count jump to maximum count (99 for the TC40102BP and 255 for the 
rC40103BP) if clock is given when the readout is "0". Therefore, operation of 100-
Erequency division and that of 256-frequency division are carried out for the TC40102BP 
,nd TC40103BP, respectively, when clock input alone is given without various kinds of 
)reset operations. To clock input is attached Schmitt gate. 

'RESET OPERATION AND RESET OPERATION 

./hen Clear (C1't:Al<) input is set to the "L" level, the readout is set to the maximum 
,ount independently of other inputs. When Asynchronous Preset Enable (APE) input is 
,et to the "L" level, readouts given on P.IO to P.17 can be preset asynchronously to 
,ounter independently of inputs other than CLEAR input. When Synchronous Preset Enable 
(SPE) is set to the "L" level, the readouts given on P.IO to P.17 can be preset to 
,ounter synchronously with the rise of clock. 

\s to these operation modes, refer to the truth table. 

mlING CHART 

CLOCK ~~~~~~LLL~~~~L ~ 
---1 

I 
~ 

rl 
I I I I 

~ I I 

PIa 
I Li 

, 

I 
I 

I 

I I I I I I I I I 

PI2 

I I I I 
I 
I 

PI5 ! I I 

I I 
I 

I I , I I 

( TC40102BP) 

N"umber of 
Count (TC40103BP) 

, 
~ I 

"I "' 99 98 3 2 
1 I 0 

99 98 97 6 5 4 3 99 

255 254 3 2 1 a 255 254 253 6 5 4 3 255 254 253 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP, TC40103BP 

RECO~lMENDED OPERATI NG CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VTN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION ~ -40°C 25°C 85°C UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level IIOUT I < 1M 

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIWVSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 -

5 0.05 0.00 0.05 0.05 V - - -
Low-Level IIOUTI <ltlA 

Output Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 
VIN=VSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOW4 . 6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.sV 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.sV 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.sV 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD 

rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=O.sV 10 1.5 - 1.3 3.8 - 1.1 -
Current VOL=1.sV 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS, VDD 

VOUT=O.sV, 4.SV 5 3.5 - 3.5 2.75 - 3.5 -
Input High VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VIH 

VOUT=1. SV, 13. SV 15 11.0 - 11.0 8.25 - 11.0 -
IIOUT I <ltlA V 

VODT=O.sV, 4.SV 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL VODT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

Voltage 
VOUT=1. SV, 13. SV 15 - 4.0 - 6.75 4.0 - 4.0 

I IODT I <ltlA 

"R" 
IIH VIH=18V 18 0.1 10-5 0.1 - 1.0 

Level - -
Input 

tlA 
Current ilL" 

18 -0.1 -10-5 -0.1 -1.0 
Level IlL VIL=OV - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP, TC40103BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - -40°C 25°C 85°C CHARACTERISTIC BOL TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 5 - 0.005 5 - 150 
Quiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 Current - - - p.A .. 15 - 20 0.015 20 600 - -
• All valid input combinations. 

)YNAI·lIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC &YMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
)utput Transition Time 

10 50 100 (Low to High) tTLH -
15 - 40 80 ns 

5 - 80 200 
)utput Transi tion Time 

10 50 100 (High to Low) tTHL -
15 - 40 80 

5 - 400 800 
'ropagation Delay Time tpLH 

10 - 150 300 ns 
(CLOCK - CO/ZD) tpHL 

15 - no 220 

5 - 200 400 
ropagation Delay Time tpLH 

(CI/CE - CO/ZD) 
10 - 90 180 ns 

tpHL 
15 - 65 130 

5 - 350 l300 
ropagation Delay Time tpLH 

10 - l30 600 ns 
(APE - CO/ZD) tpHL 

15 - 100 400 

5 - 300 750 
ropagation Delay Time 

(CLEAR - CO/ZD) 
tpLH 10 - 120 360 ns 

15 - 90 200 

5 - 100 300 

In. Clock Pulse Width tw 10 - 40 180 ns 

15 - 30 80 

5 - 140 320 
In. Pulse Width 

(CLEAR) 
tWL 10 - 60 160 nS 

15 - 45 100 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP, TC40103BP 

DYNAt~IC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. HAX. UNIT I 
5 - 120 360 

Hin. Pulse Width 

(APE) " tWL 10 - 45 160 ns 

15 - 35 120 

5 0.7 :2 -
Max. Clock Frequency fCL 10 1.8 5 - HHz 

15 2.4 8 -
Max. Clock Input Rise 5 
Time. trCL 

Clock Input Fall 
10 No Limit "S Max. tfCL 

Time. 15 

5 - 120 280 
Min. Set-up Time 

(SPE - CLOCK) 
tsu 10 - 75 150 ns 

15 - 70 140 

5 - 30 100 
Min. Set-up Time 

tsu 10 - 10 50 ns 
(PI - CLOCK) 

15 - 5 40 

5 - 300 600 
Min. Set-up Time 

(CI/CE - CLOCK) 
tsu 10 - 100 250 ns 

15 - 70 150 

5 - 150 300 
Hin. Set-up Time 

(PI - APE) 
tsu 10 - 60 120 ns 

15 - 40 80 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP, TC40103BP 

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

Programmable 

Pulee 

Genera'tor 

WAVEFORll 2 
20ne 

WAVEFORM 5 

CLOCK 

CLEAR 
-- APE 

SPE 

CI/CE-
Po CO/ZD 

J 
I 
J 

I 
I 

P 7 

ZOne 

20ne 

CLOCK 

•• 
F/F 

Output 

WAVEFORM 1 

ZOns ZOns 

CLOCK 

WAVEFOR~l 3 
ZOne ZOne 

WAVEFORM 6 

.... 
F /F 

Output 

WAVEFORM 4 
20ns 20ne 

ZOne 

__ >C 

( .... F IF output is internal signal of Ie.) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40102BP, TC40103BP 

APPLICATION CIRCUIT 
PROGRAMMABLE DIVIDE-BY-N COUNTER 

N 

PARALLEL CARRY CASCADING 

CLOCK 
INHIBIT 

CLOCK 

fOUT • !lli N+l 

Timing chart when N="3" 
(PIO, PIl=VDD, PI2 - PI7=VSS) 

fOUT L-.J L-J 
101 3 I 2 I 1 I 0 I 3 I 2 COUNT 

TC40l02BP ••• l/2 to 1/100 are 
dividable. 

TC40l03BP ••• l/2 to 1/256 
dividable. 

are 

Df----i CI/CE CO/ZDI-__ ~ 

CLOCK 

tIl1J 
CO 

.At synchronous cascade connection, buzzard occurs at CO output after its 
second stage when digit place changes, due to delay arrival. Therefore, 
take gate from TC407lBP or the like, not from CO output at the rear stage 
directly. 

PROGRAMMABLE TUIER 

N 

ts 

iT 
SET lJ--------
OUT ---I 

I tw 

( N + ) tw = fIN ts 

L
I 

Note: The above formula does not 
take into account the phase of 
clock input. Therefore, the real 
pulse width is the distance 
between the above formula-l/fIN
the above formula. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC40104BP 
TC40194BP 

TC40104BP 4-BIT BIOI RECTIONAL UrHVERSAL SHIFT REGISTER lHTH 3-STATE OUTPUTS 
TC40194BP 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER WITH ASYNCHRONOUS NASTER RESET 
The TC40l04BP and TC40l94BP are 4-bit shift registers 
with parallel output, parallel input, shift right and 
shift left inputs. 
To the TC40l04BP is attached OUTPUT ENABLE input 
which can place output terminal into high impedance. 
Also, to the TC40l94BP is attached ~ input which 
can clear the contents of registers asynchronously. 
In parallel data preset mode, data of DO - D3 are not 
only preset in the internal register, but output to 
each Q output, at the rise of clock, Shift right and 
shift left inputs are inhibited during the time. 
In shift right and shift left modes, data from shift 
right and shift left inputs are shifted to the right 
and to the left by 1 bit, respectively, synchronously 
with the rise of clock. 
The TC40l94BP is function and pin compatible with the 
74194 of TTL. 

TRUTH TABLE 
! TC40l04BP 

MODE SELECT OUTPUT 
CLOCK 

ENABLE 
OPERATION MODE 

So Sl 

.f L L H RESET 

.J H L H SHIFT RIGHT( '<0-'<1-'<2-'<3) 

S L H H SHIFT LEFT ('<3-'<2-'<1-0.0) 

.J H H H PARALLEL DATA PRESET 

.. .. " L OUTPUT HIGH IMPEDANCE 

., : Don't care 

TC40l94BP 

MODE SELECT 
CLOCK REsET OPERATION MODE 

So Sl 

.. L L H HOLD 

.J H L H SHIFT RIGHT('<0-'<1-'<Z-o.3) 

S L H H SHIFT LEFT ('<3-o.2-'h -'<0) 

.J H H H PARALLEL DATA PRESET 

.. .. lI< L RESET 

.. : Don't care 

DIP 16( 3Dl6 A-P) 

PIN ASSIGNI1ENT (TOP VIEW) 

TC40l04BP 

OUTPUT ~ 

ENABLE 1 16 VDD 

SRIN 2 15 '<0 

DO 3 14 '<1 

D1 4 13 '<2 

D2 5 12 '<3 

D3 6 11 CLOCK 

SLrN 7 10 SllMODE 

VSS 8 9 So J SELECT 

TC40l94BP 

REsET~ vDD 

SRIN 2 15 '<0 

DO 3 14 '<1 

D1 4 13 '<2 

D2 5 12 '<3 

D3 6 11 CLOCK 

SLIN 7 10 S11MODE 

Vss 8 9 S SELECT 
OJ 
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TC40104BP, TC40194BP 

LOGIC DIAGRA~' 

TC40194BP 

SHIFT RIGHT 
INPUT 

C:i.JOSK 

SHIFT LEFT 
INPUT 
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TC40104BP, TC40194BP 

1AXIMUM RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

)C Supply Voltage VDD VSS-0.5 - VSS+20 V 

.nput Voltage VIN VSS-0.5 -VDD+0.5 V 

)utput Voltage VOUT VSS-0.5 - VDD+O. 5 V 

)C Input Current lIN ±l0 rnA 

~ower Dissipation PD 300 mW 

)perating Temperature Range TA -40 -85 °c 

;torage Temperature Range Tstg -65 -150 °c 

.ead Temp. /Time Tso1 260°C 10see 

tECQt·lt·1ENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. P.AX. UNIT 

)C Supply Voltage VDD 3 - 18 V 

:nput Voltage VIN 0 - VDD V 

;TATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

SYM- .-- _40°C 25°C 85°C CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
iigh-Leve1 IIOUT I < l.uA 

10 VOR 9.95 - 9.95 10.00 - 9.95 -)utput Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 -

V 
5 - 0.05 - 0.00 0.05 - 0.05 

.ow-Leve1 IIOUT I <UtA 
)utput Vol tage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

VIN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOR=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

)utput Righ 
lOR VOH=9.5V 10 -1. 5 - -1. 3 -2.2 - -1.1 -:urrent 

VOW13 · 5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIWVSS,VDD rnA -
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

)utput Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
~urrent 

VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

". 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40104BP, TC40194BP 

STATIC ELECTRICAL CHARAcTERISTICS (Vss=OV) 

SYM- r- _40°C 2SoC SSoC 
CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOUT=O.SV, 4.SV S 3.S - 3.S 2.7S - 3.5 -
Input High 

VIH 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.S - 7.0 -

Voltage 
VOUT=1. SV ,13. 5V 15 11.0 - 11.0 S.2S - 11.0 -
I lOUT I <lilA V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 loS - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.S 3.0 - 3.0 
Voltage 

VOUT=1. 5V ,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lilA 

"R" 
IIH VIH=lSV IS 0.1 10-5 0.1 1.0 Input Level - - -

IlA 
Current "L" 

IS -0.1 -10-S -0.1 -1. 0 
Level IIL VIL=OV - - -

3-State rg) IIR" 
IDH VDH=lSV IS 0.4 10-4 0.4 - 12 

Output Level - -
IlA 

Leakage "L" -10-4 Current Level IDL VDL=OV IS - -0.4 - -0.4 - -12 

5 - 5 - 0.005 S - 150 
Quiescent Device 

IDD VIN=VSS,VDD 10 10 - 0.010 10 - 300 IlA 
Current -.. 

IS 20 0.015 20 600 - - -
©Only TC40104BP "All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - SO 200 
Output Transition Time 10 - 50 100 

(Low to High) tTLH 

15 - 40 SO 
ns 

5 - SO 200 
Output Transition Time 

tTHL 10 - 50 100 
(High to Low) 

15 - 40 SO 

5 - 220 440 
Propagation Delay Time tpLH 

10 - 90 200 ns 
(CLOCK - Q) tpHL 

140 IS - 60 

Three State Disable 5 - SO 160 
Time tpZH 

RL =lkn. 10 - 35 70 ns 
(OUTPUT ENABLE - Q) IQI tpZL 

15 - 25 50 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40104BP, TC40194BP 

YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

hree State Disable 5 - 55 110 
ime tpLZ 

RL=lkn 10 - 30 60 ns 
(OUTPUT ENABLE - Q) iQ) tpHZ 15 25 50 -

5 - 160 460 
ropagation Delay Time 

(RESET - Q) 
tpHL 10 - 65 180 ns ,. 

15 - 50 130 

5 - 70 180 

in. Clock Pulse Width tw 10 - 40 80 

15 - 25 50 ns 
5 - 100 200 

Ln. Pulse Width 

(RESET) tWL 10 - 40 80 
l> 

15 - 25 50 

5 1.5 3 -
IX. Clock Frequency fCL 10 4 8 - MHz 

15 6 II -
IX. Clock Input Rise 5 20 - -
.me. trCL 

10 2.5 - - ftS 
LX. Clock Input Fall tfCL 
.me. 15 1.0 - -

5 - 160 320 
.n. Set-up Time 

SRIN, SLIN- tsu 10 - 65 70 
10-D3, 

CLOCK) 15 - 40 80 

5 200 400 
ns -

n. Set-up Time 
10 80 160 

(SO, Sl - CLOCK) tsu -
15 - 60 120 

Hold Time 5 - -145 0 
n. 

'0-D3, SRIN, tH 10 - -55 0 

SLIN - CLCOK) 15 - -35 0 

5 -185 0 ns -
n. Hold Time 

tH 10 - -70 0 
(SO, Sl - CLOCK) 

15 - -55 0 

put Capacitance CIN - 5 7.5 pF 

>, Only TC40104BP .. Only TC40194BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40104BP, TC40194BP 

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 

Dn. 
SR IN, 
SLIN 

CLOCK 

WAVEFORM 2 

OUTPUT 
ENABLE 

WAVEFORM 3 

20ne 20ne 

20ne 20ns 

ZOne 

ZOne 20na 

20na 
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TOSHIBA lNTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

C40107BP DUAL 2-INPUT NAND BUFFER/DRIVER 
C40107BP is a' dual 2-input NAND gate, of which 
utput is of open-drain structure by use of N-channel 
OS FET. Being capable of driving a large current, 
t can be directly connected to a relay, a lamp, a 
ight-emitting diode (LED), etc. Wired OR can be 
Iso made. 
IOL=74rnA(Typ.) at VDD=lOV and VOL=0.5V) 
he package is a compact DIP 8-pin unit, which is 
asily mounted. 
ince its output current is large, if the capacitor 
f an output line exceeds 500pF, a resistor of 250 
r more should be used in series with the capacitor. 

AxmUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

C Supply Voltage VDD VSS-0.5 -VSS+20 V 

nput Voltage VIN VSS-0.5 -VDD+0.5 V 

lltput Voltage VOUT VsS-0.5 -VDD+0.5 V 

8 Input Current lIN flO rnA 

'x. GND Current ISS 125 rnA 

ower Dissipation PD 300 ml, 
perating Temperature TA -40 -85 DC 
.nge 
torage Temperature 

Tstg -65 -150 DC mge 
~ad Temp. /Time Tsol 260 C 10 sec 

IRCUIT DIAGRAM 

t TC40107BP 

x 

B o-----1~-01fo.., 

A o----"---H .. ..; 

'cml~IENDED OPERATING CONDITIONS (Vss=OV) 

CRARACTERISTIC SYHBOL 

: Supply Voltage VDD 

,put Voltage VIN 
ad Capacitance CL 

TC40107BP 

DIP 8 (3DSA-P) 

PIN ASSIGN~IENT 

(TOP VIEW) 

TRUTH TABLE 
INPUT OUTPUT 

A B X 

L L HZ 

L H HZ 

H L HZ 

H H L 

HZ : High impedance 

MIN. TYP. MAX. UNIT 

3 - 18 V 

0 - Vnn V 

- - 500 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40107BP 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- - -40·C CHARACTERISTIC TEST CONDITION VDD BOL (V) MIN. 

5 -
Low-Level IIOUTI <bA 
Output Voltage VOL 10 -

VlH=VDD 
15 -

VOL=0.4V 5 20 

VOL=1.0V 5 42 

VOL-0.5V 10 46 
Output Low 

IOL VOL=1.0V 10 85 Current 
VOL=0.5V 15 63 

VIH=VDD 

VOUT=0.5V, 4.5V 5 3.5 

Input High 
VIH 

VOUT=1.0V, 9.0V 10 7.0 
Voltage 

VOUT=1.5V,13 .. W 15 11.0 .. 
I lOUT I <bA 

VOUT=4.5V 5 -
Input Low 

VIL 
VOUT=9.0V 10 -

Voltage .. VOUT=13.5V 15 -
I lOUT I <V'A 

"H" 
IlH VlH=lSV 18 Input Level -

Current flL" 
Level IlL VIL=OV IS -

3-State Output 
IDH VOH=18V 18 -Leakage Current 

5 -
Quiescent Device VIN=VDD,VSS 

10 IDD -Current Outputs Open ,. .. 15 -
.. Requ~red external pull-up reg~ster R (=20kn) 

.... All valid input combinations. 

MAX. 

0.05 

0.05 

0.05 

-
-
-
-
-

-
-
-

1.5 

3.0 

4.0 

0.1 

-0.1 

2 

1 

2 

4 

25·C 85°C UN!' 
MIN. TYP. MAX. MIN. MAX. 

- 0.00 0.05 - 0.05 

- 0.00 0.05 - 0.05 V 

- 0.00 0.05 - 0.05 

16 32 - 14 -
34 68 - 30 -
37 74 - 32 -
68 136 - 60 - rnA 

50 100 - 44 -

3.5 2.75 - 3.5 -
7.0 5.5 - 7.0 -

11.0 8.25 - 11.0 -
V 

- 2.25 1.5 - 1.5 

- 4.5 3.0 - 3.0 

- 6.75 4.0 - 4.0 

- 10-5 0.1 - 1.0 

- -10-5 -0.1 - -1.0 

- 10-4 2 - 20 IJA 

- 0.001 1 - 7.5 

- 0.001 2 - 15 

- 0.002 4 - 30 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40107BP 

IAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=ov, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 35 100 
:put Transition Time 

RL =120.(1 10 25 70 
:Low to High) tTLH - ns 

15 - 20 50 

5 - 35 lOP 
:put Transition Time 

RL=120.(1 10 10 40 :High to Low) tTHL - ns 

15 - 7 20 

5 - 60 200 
'pagation Delay Time 

RL =120.(1 10 35 120 
Low to High) tpLH - ns 

15 - 30 100 

5 - 70 200 
'pagation Delay Time 

RL =120.(1 10 30 90 High to Low) tpHL - ns 

15 - 20 60 

,ut Capaei tanee CIN - 5 7.5 pF 

:put Capaei tanee COUT - 30 - pF 

:CUIT AND WAVEFORM FOR MEASURE~1ENT OF DYNAMIC CHARACTERISTICS 

:IRCUlT WAVEFORM 

20ns ZOne 

INPUT 

OUTPUT 
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TC40117BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC40117BP PROGRAMMABLE OUAL 4-BIT TERMINATOR 
TC40ll7BP contains independent two 4-bit Pragrammable 
Terminators that are capable of terminating a data bus 
to a high or low state. They can also terminate any 
open or unused CMOS logic input to the last driven 
logic state when used with 3-state logic or during 
a power down condition. The terminator reduces power 
consumption by eliminating pull up or pull down 
resisters. When the STROBE input is held low, the 
terminated input/output latches the last DATA input 
until the terminated input/output changes state. 
When STROBE input is held high and DATA input is kept 
high or low, the terminated input/output stay in a 
high or low logic state respectively. 

DIP 14(3D14A-P) 

It also has a wide operating voltage range of 2-18 
Volt that allows designers to use it in the battery 
driving system. 

PIN ASSIGNMENT 

MAXIMUM RATINGS 

CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 

Storage Temperature 

Lead Temp./Time 

LOGIC DIAGRAM 

TERMINATED I/O 

SYMBOL RATING 

VDD VSS-O. 5 -VSS+20 

VIN VSS-0.5 - VDn+O. 5 

VOUT VSS-0.5 - VDD+O. 5 

lIN ±10 

PD 300 

Tst!! -65 - 150 

UNIT 

V 

V 

V 

rnA 

mW 

°c 
(TOP VIEW) 

VDD 

DATA A 

DATA B 

IB 

2B 

Tsol 260°C 10 sec 
TRUTH TABLE 

INPUTS TERMINATED 1/0 

STROBE DATA lA(B) 2A(B) 3A(B) 4A(B) 

H L L" L" L" L" :~ 
¢ STROBE 

H H W· H· • H·· H· . 

L X .. • .. ., 
H=High Level 
L=Low Level 
X=Don't Care 
:t-Terrninator retains the last data state 

during strobo if its inputs are high 
impedance state. 
If inputs are not in high impedance 
state. Then Terminator follows tne 
last driven state ("HI! Dr ilL" on its 
input/output) 
Equivalent to pull-down resistor .. Equivalent to pull-up resistor 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40117BP 

COMMENDED OPERATING CONDITIONS (Vss=OV) 
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Supply Voltage VDD 2 - IS V 

put Voltage VIN 0 - VDD V 

erating Temperature TA -40 - S5 °c 

ATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 
- -40°C 25°C ilsoC 

ARACTERISTIC SYMBOL TEST CONDITIONS VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
gh-Leve1 I lOUT I <luA 

VOH 10 9.95 - 9.95 10.00 - 9.95 -tput Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 - V 

5 - 0.05 - 0.00 0.05 - 0.05 
w-Leve1 I lOUT I <lilA 

tput Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 
VIN=VSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -12 - -12 -35 - -9 -
tput High IOH 

VOH=9.5V 10 -30 - -30 -70 - -25 -
rrent VOH=13·5V 15 -125 - -125 -260 - -102 -

VIN=VSS,VDD 
IlA 

VOL-0.4V 5 12 - 12 35 - 9 -
tput Low 

10L 
VOL=0.5V 10 30 - 30 85 - 25 -

rrent VOL=1.5V 15 125 - 125 320 - 102 -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
put High VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
ltage VIH 

VOUT=1. 5V ,13. 5V 15 11.0 - IhO 8.25 - 11.0 -
I lOUT I <lilA 

V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

put Low 
VOUT=1. OV, 9.0V 10 3.0 4.5 3.0 3.0 - - -

,1tage VlL 
VOUT=1. 5V ,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

lIoUTI <lilA 

.put IIlH" IIH VIH=lSV 18 - 0.1 - 10-5 0.1 - 1.0 i~pvp1 ItA 
lrrentl tI~1! IlL VIL=OV IS - -0.1 - -10-5 -0.1 - -1.0 

5 - 0.25 - 0.001 0.25 - 7.5 
Jiescent 

~vice Current IDD VIN=VSS,VDD 10 - 0.5 - 0.001 0.5 - 15 /J.A 
,. 

15 1.0 0.002 1.0 30 - - -
All valid lnput comblnatlons 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40117BP 

DYNANIC ELECTRICAL CHARACTERISTICS (Ta=25°C VSs=OV CL=50pF) , , 

CHARACTERISTIC SYMBOL TEST CONDITION . MIN. TYP. MAX. UNIT 
VDD (V) 

5 - 2.1 6.6 
Output Transition Time 

10 1.0 3.2 
(Low to High) tTLH -

, 15 - 0.8 2.2 
jlS 

5 - 2.1 6.6 
Output Transition Time 
(High to Low) tTHL 10 - 1.0 3.2 

15 - 0.8 2.2 

5 - 0.9 3.0 
Propagation Delay Time 

tpLH 10 - 0.45 1. 25 (STROBE, DATA-A, B) 
15 - 0.35 1.0 

jlS 

5 - 1.25 3.4 
Propagation Delay Time 

tpHL 10 - 0.55 1.7 (STROBE, DATA-A, B) 
15 - 0.35 1.15 

5 - 0.9 3.0 
Minimum Pulse Width 

tWH 10 0.35 1.2 (STROBE) -
15 - 0.25 0.95 

5 3.6 7.2 
jlS -

Minimum Pulse Width tWH 10 1.8 3.6 -(DATA) tWL 
15 - 1. 35 2.7 

5 - 30 -
Minimum Pulse Width tWH 10 45 - - ns 
(TERMINATED I/O) tWL 

15 - 55 -
5 - 930 1860 

Minimum Set-Up Time 10 380 760 (DATA-STROBE) tsu - ns 

15 - 230 460 

5 - -6 -
Minimum Hold Time 

10 -4 (DATA-STROBE) tH - - ns 

15 - -3 -
Input Capacitance CIN - 5 7.5 pF 
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IEFOR~1 FOR ~'EASUREHENT OF DYNAm C CHARACTER! STI CS 

DATA 

STROBE 

~ERMI NATED I/O 

DATA 

STROBE 

'ERMINATED I/O 

'ERMINATED I/O 

ZOna 20ns 

ZOns 20ns 

20 ns 

(STROBE = II L II ) 

\ 

90% 
50% 
10% 

'--------

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40117BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC40160BP, TC40161BP 
TC40162BP, TC40163BP 

.YNCHRONOUS PROGRAfU4ABLE 4-BIT COUNTER 

TC40l60BP DECADE ~JITH ASYNCHRONOUS CLEAR 

TC40l61BP 

TC40l62BP 

TC40163BP 

BINARY WITH ASYNCHRONOUS CLEAR 

DECADE WITH SYNCHRONOUS CLEAR 

BINARY WITH SYNCHRONOUS CLEAR 
'he TC40l60BP, TC40l6lBP, TC40l62BP, and TC40l63BP 
ere synchronously programmable 4-bit counters. 
~he TC40l60BP and TC40l6lBP are decimal counter and 
,-bit binary counter respectively having asynchronous 
olear function which directly clears all the flip
'lop outputs. The TC40l62BP and TC40l63BP are decima 
:ounter and 4-bit binary counter respectively which 
lre synchronous at the rising edges of clocks. 
:LEAR and LOAD of these counters are active at the 
'L" level. Further, these counters are functionally 
:ompatible with the 74160, 74161, 74162, and 74163 
)f TTL. 

1AXIMUt1 RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

)C Supply Voltage VDD VSS-0.5 -VSS+20 V 

[nput Voltage VIN VSS-O.5 - VDD+O, 5 V 

)utput Voltage VOUT VSS-0.5 -VDD+O. 5 V 

)C Input Current lIN ±10 mA 

?ower Dissipation PD 300 mW 
)perating Temperature 

TA -40-85 ·C 
~ange 

Storage Temperature 
Tstg -65 -150 ·C 

Range 

Lead Temp. /Time Tsol 260·C • 10 sec 

TRUTH TABLE 

INPUT OUTPUT 

CLOCK CLEAR LOAD PE TE PI P2 P3 P4 Ql Q2 Q3 

~ L .. II' • II' lI- .. I· L L L 
D. J H L .. .. Dl D2 D3 D4 Dl D2 D3 
D. J H H L L .. '" I/' '" 
D. J H H L H .. .. .. '" 
D. J H H H L '" .. I' .. 
D. J H H H H '" .. I' I' COUNT 

D. 1 H 
,. .. I/' .. I/' .. .. 

DIP 15 (3D16A-P) 

PIN ASSIGNtlENT 

Q4 

L 

D4 

PI 

P2 4 

P3 5 

P4 6 

PE 7 

Vss 

(TOP VIEW) 

.. : Don't care 

CARRY OUT 

Q.I 

Q.z 

Q.3 

Q.4, 

TE 

D. : Level change 

: No change 

D : Data "H" or ilL" 

\""'., 0"," ~: (TC40l60, TC40l61) 

Rise edge 
(TC40l62, TC40l63) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40160BP, TC40161BP, TC40162BP, TC40163BP 

LIGIC DIAGRAM (TC40160BP, TC40162BP) 
CLOCK .. r... 

CLJ;.AR 
~ 

LuAD ..... " 1 
v ~ 

Pl " v ... 

P2 'V 

..... 
P3 

... ... 

J-. 
P4 ... 

... PE ... 
r-' .... 

TE v 

TIMING CHART (TC40160BP, TC40162BP) 

DATA 
INPUT 

ENABLE 

OUTPUT 

LOAD 

Pl 

P2 

P3 

P4 

CLOCK 

PE 

TE 

Q.l 

Q.2 

Q.:I 

Q.4 

CARRY OUTPUT 

ACYNC SYNC PRESET 
CLEAR CL!!JAR 

8 

CLMR I ~ ~ D Q.l .... ...... 

~l 
-" 

~ ~I I"" 
D Q.2 

~h 

.-r>~ ~I D Q3 

~h 
......., 

~~, ~~I . .... 
'------C- D Q.4 ...... 

~l 

~ .... 'Y 

o 1 2 :I 
COUNT ~ INHIBIT 

Q.l 

Q.2 

Q.3 

Q.4 

CARR' 
OUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40160BP, TC40161BP, TC40162BP, TC40163BP 

.OGIC DIAGRAM (TC40161BP, TC40163BP) 
CLOCK 

.1:.-
.~ 

C'" 
CLEAR 

LOAD 
~ 

0--" ." PI .,... 

... ~ 

Pz v -V 

~ 

P3 

P, V .,... 

FE " '" .'" ru TE 

ImNG CHART (TC40161BP, TC40163BP) 

DATA INPUT 

ENABLE 

OUTPUT 

CL{::: 

TE 

(
"1 
'<2 

'<3 

'<4 
CARRY OUTPUT 

ASYNC 
CLEAR 

~l l -" 
D " "- "I 

~C Q:lh 

l-----r->-

~ ~l" -" 

~ :2 v 
-v "2 

CK "2 

~ -" 
0l1AR l ... 

-" 
;::::: D "3 v -y "3 

CK 
Q:3 n 1-

~ ~~ 
L-

~l 
D ~4 '" 
~ 

~ .... -" 
CARRY 

OUT 

I~~--~-------------o 
COUNT INHIBIT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40160BP, TC40161BP, TC40162BP, TC40163BP 

RECOt~t~ENDED OPERATING CDNDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- ,-- _40°C 25°C 85°C CHARACTERISTIC BOL TEST CONDITION VDD UNI1 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level I lOUT I <lilA 

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 - V 

I IOUTI <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
Output Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

VIN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.SV 10 -1. 5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.SV 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS,VDD 

VOUT=O.SV, 4.SV 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIR 
VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage 
VOUT=1. 5V, 13. SV 15 11.0 - 11.0 8.25 - 11.0 -
I IOUTI < lilA V 
VOUT=0.5V, 4.SV 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT=1. SV, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI <lilA 

"HI! 
IIH VIH=18V 18 0.1 10-5 0.1 - 1.0 

Level - -
Input ItA 
Current tiL" 

IlL VlL=OV 18 -0.1 - -10-5 -0.1 - -1.0 Level -

TOSHIBA----------300--------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40160BP, TC40161BP, TC40162BP, TC40163BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- ,--- -40°C 25°C 85°C CHARACTERISTIC BOL TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 5 - 0.005 5 - 150 
Quiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 J1.A Current - - -.. 
15 - 20 - 0.015 20 - 600 

~ All Valid lnput comblnations. 

DYNAmC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

tTLH 10 - 50 100 (Low to High) 
15 - 40 80 ns 

5 - 80 200 
Output Transition Time 

tTHL 10 - 50 100 (High to Low) 
15 - 40 80 

Propagation Delay Time tpLH 
5 - 250 500 

(CLOCK - Q) 
10 - 100 200 

tpHL 
15 - 70 140 

5 - 300 600 
Propagation Delay Time tpLH 

10 - 120 240 
(CLOCK-CARRY OUT) tpHL 

15 - 80 160 
ns 

5 - 170 340 
Propagation Delay Time tpLH 

10 - 65 130 
(TE-CARRY OUT) tpHL 

15 - 45 90 

Propagation Delay Time 5 - 180 500 

(CLEAR - Q) tpHL 10 - 75 220 

40160, 40161 ~n1y 15 - 55 160 

5 - 130 260 

Min. Clock Pulse Width tw 10 - 45 90 

15 - 30 60 ns 

Min. Pulse Width 5 - 140 280 

(CLEAR) tWL 10 - 55 llO 

40160, 40161 Only 15 - 35 70 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40160BP, TC40161BP, TC40162BP, TC40163BP 

DYNAr41 C ELECTRI CAL CHARACTERISTI CS (Ta=25 °c, VSs=OV, CL =50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) 
MIN. TYP. MAX. UNIT 

5 2 4 -
Max. Clock Frequency fCL 10 5.5 11 - MHz 

15 8 16 -
Max. Clock Input Rise 5 
Time. trCL 

10 
Max. Clock Input Fall 

No Limit p.S 

tfCL 
Time. 15 

5 - 55 240 
Min. Set-up Time 10 20 90 

(Pn - CLOCK) tsu -
15 - 15 60 

5 - 75 240 
Min. Set-up Time 

(LOAD - CLOCK) 
tsu 10 - 30 90 

15 - 20 60 
ns 

5 - 190 380 
Min. Set-up Time 

tsu 10 - 70 140 
(PE, TE - CLOCK) 

15 - 50 100 

Min. Set-up Time 5 - 50 310 

(CLEAR - CLOCK) tsu 10 - 20 110 
40162, 40163 Only 15 - 15 70 

Min. Hold Time 
5 - - 0 

(Pn, LOAD, PE, TE- tH 10 - - 0 

CLOCK) 15 - - 5 
ns 

Min. Hold Time 5 - -30 0 

(CLEAR - CLOCK) tH 10 - -10 0 

40162, 40163 Only 15 - -5 0 

Min. Removal Time 5 - 80 200 

(CLEAR - COLCK) t rem 10 - 25 100 ns 
40160, 40161 Only 15 - 15 7.0 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40160BP, TC40161BP, TC40162BP, TC40163BP 

IAVEFORM FOR ~IEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 

CLOCK 

,<, 
CARRY 

WAVEFORM 2 

WAVEFORM 4 

CLEAR 

CLOCK 

20ne 20ns 

20ne 20ns 

(40160, 40161) 

20ns 20ns 

tWL 20 DS 

trem 

50!i> 

tpHL 

WAVEFORM 3 (40162, 40163) 
200s 200s 

WAVEFORM 5 

20ns 20na 

Pn 

LOAD 

PE, TE 

CLOCK 

tsu tH 
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TOSHIBA 'INTEGRATED CIRCUIT TECHNICAL DATA 

TC40160BP, TC40161BP, TC40162BP, TC40163BP 

APPLICATION CIRCUIT 

1. Cascaded counter packages in the parallel-clocked mode. 

CLOCK 

CLEAR 

vDD , t LD PI PE 

TE 

rC~ C~K'<l 

I 

P2 P3 

'<2 '<3 

, 
L' P, 

co-r- ~ '--

[ r 1 
'<4 

J 
I j 

I 

J 
I 
I 

TDSHIBA---'--------304-------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC40174BP/BF 

TC40174BP/TC40174BF HEX D-TYPE FLIP-FLOP 
TC40174BP/TC40l74BF contains six circuits of D type 
flip-flops having common clock terminal and clear 
terminal. The logical input applied to Dn input is 
transferred to Qn output by the rising edge of CLOCK 
input. 
CLEAR input is active with "L" level. This has the 
same functions as TTL 54174/74174 and the pin 
assignment is also same. 

l1AXIJ1Ull RATIlJGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-O.5 - VDD+O. 5 V 

Output Voltage VOUT VSS-0.5-VDD+0.5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300(DIP)/180(MFP) mIY 

Operating TemperaturE 
TA -40- 85 DC 

Range 
Storage Temperature 

Tstg -65 -150 DC 
Range 

Lead Temp./Tine Tsol 260 DC IOsec 

LOGIC 
Dl '<1 

D2 '<2 

D3 Q.3 

D4 

DIP 16 (3D16A-P) 

16~ 
MFP 16 (F 16GC-P) 

PIN ASSIG:;llEin 

Vss 

(TOP VIEW) 

TRUTH TABLE 
INPUTS 

CLOCK"'" Dn CLEAR 

I H H 

I L H 

L '" H 

.. * . L 

L : Level change 

: No change 

... : Don't care 

'<6 

D6 

D5 

'<5 

D4 

'<4 
CLOCK 

OUTPUT 

Qn+l 

H 

L 

Qn 

L 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40174BP/BF 

RECOMMENDED OPERATING CONDITIONS (Vss-OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss-OV) 

SYM- - _40°C 25°C 85°C 
CHARACTERISTIC TEST CONDITION VDD UNIT 

BOL (V) ~IlN. MAX. MIN. TYP. MAX. MIN. MAX. 

IIOUTI <l,uA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VlN-VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 - V 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level I lOUT I < lIt A 
0.05 0.00 0.05 0.05 

Output Voltage VOL 10 - - -
VIN-VSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH-4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH-2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH-9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH-13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -

VlN-VSS, VDD 

VOL-0.4V 5 0.61 0.51 1.5 0.42 rnA - - -
Output Low 

IOL 
VOL-0.5V 10 1.5 - 1.3 3.8 - 1.1 -

Current 
VOL-1.5V 15 4.0 - 3.4 15.0 - 2.8 -
VlN-VSS,VDD 

VOUT-0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIR 
VOUT-1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage 
VOUT-1. 5V, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -
I lOUT I <l,uA 

VOUT-0.5V, 4.5V 5 - 1.5 - 2.25 1.5 1.5 
V -

Input Low 
VIL 

Vour-1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT-1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I < lttA 

"H" 
IIR VIH-18V 18 0.1 10-5 0.1 1.0 

Level - - -
Input ,uA 
Current "LII 

IIL VIL-OV 18 -0.1 -10-5 -0.1 -1.0 
Level - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40174BP/BF 

STATIC EUCTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - _40°C 25°C 85°C CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 1 - 0.005 1 - 30 
Quiescent Device 

IDD VIN~VSS,VDD 10 2 0.010 2 60 p.A 
Current - - -.. 15 - 4 - 0.015 4 - 120 

,. All valid input combinations. 

DYNANIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

tTLH ]0 - 50 100 
(Low to High) 

15 - 40 80 
ns 

5 - 80 200 
Output Transition Time 

(High tu Low) tTHL 10 - 50 100 

15 - 40 80 

5 - 150 300 
Propagation Delay Time tpLH 

10 - 65 140 
(CLOCK - Q) tpHL 

15 - 45 100 
ns 

Propagation Delay Time 5 - 170 340 

(CLEAR - Q) tpHL 10 - 70 140 

15 - 50 100 

5 - 55 130 

Min. Clock Pulse Width tw 10 - 20 60 

15 - 15 40 

5 45 100 
ns -

Nin. Pulse Hidth 

(CLEAR) 
tUL 10 - :20 50 

15 - 10 40 

5 3.5 9 -
Max. Clock Frequency fCL 10 6 25 - NHz 

15 8 34 -
Max. Clock Input Rise 5 20 - -
Time. trCL 
Max. Clock Input Fall 10 15 - - p's 

tfCL 
Time. 15 15 ~ -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40174BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs-OV, CL-50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) 

Min. Set-up Time 
5 

(DATA - CLOCK) tsu 10 

15 
5 

Min. Hold Time 
tH 10 

(DATA - CLOCK) 
15 

5 
Min. Removal Time 

(CLEAR - CLOCK) 
t rem 10 

15 

Input Capacitance CIN 

~IAVEFORM FOR MEASURE~lENT OF DYNAMIC CHARACTERISTICS 

CLOCK 

Q.n 

90,D 
50ro 

-----1-1 10'!'o 
tTI.H 

20na 20ns 

MIN. TYP. 

- 25 

- 12 

- \ 7 

- -8 

- 0 

- 3 

- 7 

- 4 

- 3 

- 5 

20ns 20ne 

MAX. UNIT 

50 

25 ns 

15 
80 

40 ns 

30 

40 

20 ns 

15 

7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC40175BP/BF 

TC40175BP/TC40175BF QUAD D-TYPE FLIP-FLOP 
TC40175BP/TC40175BF contains four circuits of D type 
flip-flop having common clock terMinal and clear 
terminal. The logical input applied to Dn input is 
transferred to Qn output by the rising edge of CLOCK 
input. 
CLEAR input is active with "L" level. This has the 
sane functions as TTL 54175/74175 and the pin 
assignment is also same. 

t·1AXINUr1 ~::-lr;GS 

CHARl,CTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O.S -VSS+20 V 

Input Voltage VIN VSS-O.5 -VDD+O.s V 

Output Voltage VOUT VSS-0.5 - VDD+O. 5 V 

DC Input Current lIN ±10 mA 

Pm,.Jer Dissipation PD 300(DIP)/180(MF~) r.M 

Operating Temperature 
TA -40 - 85 °c 

Range 
Storage Temperature 

Tstg -65 - 150 °c 
Range 

Lead Temp. /Time Tsol 260°C lOsec 

LOGI C DIAGt:A;l 

D '< 

CP 
Pc 

DZ D Q 

OP 
Pc 

D,3 l2 D '< 

CP Q;3 
Pc 

L4 &--t>---ffl
g

':,,' I ~~: 
CLOCK ~--+._~__ :. CLEAR 

DIP 16 (3Dl6A-P ) 

16~ 
Ml'P 16(F16GC-P) 

PIN ASS I GNI iENT 

CLEAH 16 VDD 

'<1 2 15 '<4 

Ql 3 14 Q4 
D1 4 13 D4 

D2 5 12 D3 

"2 :Ll Q3 

'<2 7 10 "3 
Vss 8 CLOCK 

(TOP VIEW) 

TnJTH TABLE ,\ 

INPUTS OUTPUTS 

CLOCKL Dn CLEAR Qn+l Qn+l 

I H H H L 

I L H L H 

L ., H Qn Qn 
:: i· L L H 

L· : Level change 

: No change 
., : Don't care 
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TOSHIBA INTEGRAiED CIRCUIT TECHNICAL DATA 

TC40175BP/BF 

RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - IS V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- r-- _40°C 25°C S5°C 
CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 ,-

High-Level I IOUT l<lttA 
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 

15 14.95 - 14.95 15.00 - 14.95 - V 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level IIOUTI <l.uA 

Output Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 
VIN=VSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

Output High 
IOH VOH=9.5V 10 -1. 5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VlN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.S - 1.1 -
Current ! 

VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage 
VOUT=1.5V,13.5V 15 11.0 - 11.0 8.25 - 11.0 -
I IOUTI <l.uA 

VOUT=0.5V, 4.5V 5 1.5 2.25 1.5 1.5 
V - - -

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1.5V,13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <l.uA 

"H" 
IlH VIW18V IS 0.1 10-5 0.1 1.0 

Input Level - - -
.uA 

Current "L" -10-5 
Level IlL VIL=OV IS - -0.1 - -0.1 - -1. 0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40175BP/BF 

iTA TI C ELECTRI CAL CHARACTERISTI CS (Vss=OV) 

SYM- - -40°C 25°C 85°C CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 1 - 0.005 1 - 30 
luiescent Device 

IDD VIN=VSS,VDD 10 2 0.010 2 60 A 
:urrent - - -

* 15 - 4 - 0.015 4 - 120 

, All valid input combinations. 

)YNA~lIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, CL =50pF) 

CHARACTER I STI C SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
~tput Transition Time 

tTLH 10 - 50 100 
(Low to High) 

15 - 40 80 
ns 

5 - 80 200 
)utput Transition Time 

tTHL 10 - 50 100 
(High to Low) 

15 - 40 80 
5 - 170 340 

'ropagation Delay Time tpLH 
10 - 70 140 

(CLOCK - Q, Q) tpHL 
15 - 50 100 

ns 
5 - 190 380 

'ropagation Delay Time tpLH 
(CLEAR - Q, Q) 10 - 80 160 

tpHL 
15 - 55 110 

5 - 55 130 

lin. Clock Pulse Width tw 10 - 20 60 

15 - 15 40 ns 
5 - 40 100 

lin. Pulse Width 

(CLEAR) 
tWl 10 - 20 50 

15 - 15 40 

5 3.5 9 -
lax. Clock Frequency fCL 10 6 25 - MHz 

15 8 34 -
lax. Clock Input Rise 5 20 - -
'ime. trCL 

15 
lax. Clock Input Fall 10 - - p's 

tfCL 
~ime. 15 15 - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40175BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 30 60 
Min. Set-up Time 

tsu 10 - 15 30 ns 
(DATA - CLOCK) 

15 - 10 20 

5 - -5 80 
Min. Hold Time 

tH 10 - 0 40 ns 
(DATA - CLOCK) 

15 - 3 30 

Min. Removal Time 5 - 7 40 

(CLEAR - CLOCK) 
t rem 10 - 4 20 ns 

15 - 3 15 

Input Capacitance CIN - 5 7.5 pF 

WAVEFOR~l FOR MEASUREMENT OF DYNANIC CHARACTERISTICS 

20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC40192BP 
TC40193BP 

TC40192BP PRESETTABLE BCD UP /DmJN cournER (Dual Clock with Reset) 

TC40l93BP PRESETTABLE BINARY UP/DO\Vf~ COUNTER (Dual Clock with Reset) 
r-------~----------~ 

TC40l92BP/TC40l93BP is a synchronous 4-bit up/dmffi 
counter. 
The RESET input is active at "H" level, and the 
PRESET ENABLE input is active at "L" level; both of 
them perform asynchronous operation. 
In the clock, the up-count input and the down-count 
input are independent each other, and each input 
performs count operation at the rising edge of the 
pulse. And the clock in the counter takes the logic 
sum of counting up and counting down; therefore, one 
clock input can be used as a clock inhibit input. 
The functions and pin assignment of TC40l92BP and 
TC40l93BP are compatible with those of 74192 and 
74193 of TTL. 

I~AXIIlur1 RATIflGS 
CHARACTERISTIC SYMBOL RATING 

DC Supply Voltage VDD VSS-0.5 - VSS+20 

Input Voltage VIN VSS-0.5 - VDD+O. 5 

Jutput Voltage VOUT VSS-0.5 -VDD+0.5 

DC Input Current lIN ±10 

Power Dissipation PD 300 
)perating Temperature 

TA -40 -85 Range 
Storage Temperature 

Tstg -65 -150 Range 
l.ead Temp. /Time Tsol 260·C 10 sec 

rRUTH TABLE 

UNIT 

V 

V 

V 

rnA 

mH 

·C 

·C 

(TC40l92BP, TC40l93BP) (TC40l92BP) 

CLOCK CLOCK PRESET COUNT "1 "2 
ENABLE 

RESET ACTION 
UP DOWN a L L 

I H H L COUNT UP 1 H L 

1. H H L NO COUNT 2 L H 

H I H L COUNT DOWN 3 H H 

H t. H L NO COUNT 4 L L 

,. ,. L L PRESET 5 H L .. .. .. H RESET 6 L H 

7 H H 

.. Don't care 8 L L 

9 H L 

DIP 16 (3D16A--P) 

PIN ASS I GNr,lErJT 

VDD 

"I 
RESET 

BORROW 

12 CARRY 

II PRESEr 

10 "3 

9 "4 
( TOP VIEW ) 

I (TC40l93BP) 
COUNT "1 "2 "3 "4 

0 L L L L 

1 H L L L 

"3 "4 2 L H L L 

L L 3 H H L L 

L L 4 L L H L 

L L 5 H L H L 

L L 6 L H H L 

H L 7 H H H L 

H L 8 L L L H 

H L 9 H L L H 

H L A L H L H 

L H B H H L H 

L H C L L H H 

D H L H H 

E L H H H 

F H H H H 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40192BP, TC40193BP 

LOGIC DIAGRAM (TC40192BP) 

nmNG CHART (TC40192BP) 
RESET _n I - -tt I 

, " Jut: ---- I I I I J1 L. ___ 

J J I- ,---- DON'T CARE UNTIL FE GOES 'L' :2 '- ___ 

J3 ..f II- :::: 
ILl J 4 

r----
----

L !t- IL !t-CLOCK UP ! I 

Ffc 
I 

CLOCK DOWN l L D: h-~ D:rL t!: rL ~IL 
I 

I-- I--
'<I l"- I-- rl--f---f.-~ I-- == I -t. I 

f.-
~~, z 

~ J- I I I I II I 
'---'--

"<3 I I '<4 
I I-- I I I II r-+---- , 

CARRY ' I I I 
iiORROW I I l- I 

TOSHIBA----------314--------------



TOm-lJSA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40192BP, TC40193BP 

IGIC DIAGRAM (TC40193BP) 

LOCK UP 

4 )---{>O----+-1 

LOCY. DOWN 

tUNG CHART (TC40193BP) 

I I I 
I I I I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40192BP, TC40193BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - IS V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- .- -40°C 25°C S5°C CHARACTERISTIC 
~OL 

TEST CONDITION VDD UN l' 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level I lOUT I <lttA 

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 - V 

5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level I lOUT I <lttA 

10 0.05 0.00 0.05 0.05 Output Voltage VOL - - -
VIN=VSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.S -
VlN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.S - 1.1 -
Current 

VOL=1. 5V 15 4.0 - 3.4 15.0 - 2.S -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 S.25 - 11.0 -
I lOUT I <lttA V 
VOUT=0.5V. 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <]ttA 

"H" 
IIH VIH=lSV IS -0.1 10-5 0.1 1.0 Input Level - - -

Current ilL" ttA 

Level IIL VIL=OV IS - 0.1 - -10-5 -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40192BP, TC40193BP 

ATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- ~ -40°C 25°C 85°C 
HARACTERISTIC BOL TEST CONDITION VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 5 - 0.005 5 - 150 
iescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 fJ,A - - -
rrent .. 15 - 20 - 0.015 20 600 -
All valid lnput combinations. 

NAr~IC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V). 

MIN. TYP. MAX. UNIT 

5 - 80 200 
tput Transition Time 10 50 100 
(Low to High) tTLH -

15 - 40 80 ns 
5 - 80 200 

tput Transition Time 10 50 100 
(High to Low) tTHL -

15 - 40 80 

opagation Delay Time 5 - 450 900 
tpLH 

CLOCK UP, _ Q) 10 - 180 360 
CLOCK DOWN tpHL 

15 130 260 -
5 - 400 800 

opagation Delay Time 10 160 320 
(RESET - Q) tpHL -

15 - 120 240 

5 - 420 840 
opagation Delay Time tpLH ns 
(PE - Q) 

10 - 170 340 
tpHL 

15 - 120 240 

opagation Delay Time 5 - 220 440 

LCOK UP - CARRY, ) tpLH 
10 95 190 -

LOCK DOWN - "'Bl5R"lW\J tpHL 
15 - 70 140 

opagation Delay Time 5 - 490 980 
tpLH 

RESET, PE - BORROW, 10 - 190 380 

CARRY) tpHL 
15 - 130 260 

5 - 250 500 

n. Clock Pulse Width tw 10 - 100 200 ns 

15 - 70 140 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40192BP, TC40193BP 

DYNArUC ELECTRICAL CHAkACTERISTICS (Ta=25°C, Vss=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

5 - 100 480 
Min. Pulse Width 

tWH 10 40 300 -
(RESET) 

15 - 35 260 ns 
5 - 80 240 

Min. Pulse Width 
tWL 10 - 30 170 

(PE) 15 - 25 140 

5 1 2 -
Max. Clcok Frequency fCL 10 2.5 5 - MHz 

15 3.5 7 -
Max. Clock Input Rise 5 20 - -
Time. frCL 

10 2.5 - - p's 
Max. Clock Input Fall ffCL 
Time. 15 1 - -

5 - -40 80 
Min. Removal Time 

(RESET, PE - CLOCK) trem 10 - -16 40 ns 

15 - -14 30 

Input Capacitance CIN - 5 7.5 pF 

WAVEFROM FOR MEASUREHENT OF DYNA~1IC CHARACTERISTICS 

WAVEFORM 1 

20ne 20ne 

CLOCK UP. 
CLOCK DOWN 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40192BP, TC40193BP 

\VEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 2 WAVEFORM 3 

20ne ZOne 20ne 

RESET RESET 

FE FE 

ZOne 

CLOCK 

-±t 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4501BP C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4501BP TRIPLE GATE (Dual 4-Input NAND Gate and 2-Input NOR/OR Gate or 8-Input 
AND/NAND Gate) 

The TC4501BP is a combined gate which contains 
dual 4-input NAND gate and 2-input NOR/OR gate in one 
package. 

Since all the outputs of these gates are provided 
with the buffers of inverters, the input/output trans
mission characteristics have been improved and the 
noise immunity has been elevated. Further, an increasE 
in propagation delay time caused by an increase in 
load capacity is kept to a minimum. 

The TC450lBP can be used as 8-input positive AND/ 
NAND gate by externally connecting the output of NAND 
gate to the input of NOR/OR gate. 

ABSOLUTE MAXIMUM RATINGS 

CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

Output Vol tage VOUT 

DC Input Current 

Power Dissipation PD 
Operating TA 
Tern erature Range 
Storage 
Temperature Range Tstg 

Lead Temp./Time Tsol 

LOGIC DIAGRAM 
NAND 

NoIVoR 

A~~~-r, 

B 0>-'''''''''"'--'--''' 
co-"--"-'--r-.... 
D C>-'''-'''"'--L'-/ 

RATING UNIT 

VSS - 0.5 '\, VSS + 20 V 

VSS _ 0.5 'V VDD + 0.5 V 

VSS _ 0.5 'V VDD+0.5 V 
±10 rnA 

300 mW 

-40 'V 85 °C 

-65 '\, 150 °C 

260°C· 10 sec 

J3(JD) X 

~' , I 

16 1 I ' 

DIP 16 (3D16A-P) 

PIN ASSIGNMENT 

(T OP V lEW) 

TOSHIBA----------320 -------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4501BP 

ECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

OC Supply Voltage VOO 3 - 18 V 
Input Voltage VIN 0 - VOO V 

TATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 
r-- -40·C 25·C 85·C 

CHARACTERISTIC SYMBOL TEST CONOITIONS VOO UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <lIJA 
5 4.95 - 4.95 5.00 - 4.95 -

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS ' VOO 15 14.95 14.95 15.00 14.95 - - V 
Low-Level I lOUT I <lIJA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Vol tage VOL 
VIN=VSS, VOO 

10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
Output High 

VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -
IOH VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS. VOO rnA 

VOL=0.4V 
5 0.61 - 0.51 1.5 - 0.42 -Output Low VOL=0.5V 

Current IOL 10 1.5 - 1.3 3.8 - 1.1 -
VOL=1.5V 

15 4.0 - 3.4 15.0 - 2.8 -VIN=VSS, VOO 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VOUT=1.0V, 9.0V 

VIR 10 7.0 - 7.0 5.5 - 7.0 -Voltage VOUT=1.5V,13.5V 15 11.0 - 11.0 8.25 - 11.0 -
IIOUTI <lIJA 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=l.OV, 9.0V 10 3.0 4.5 3.0 3.0 - - -
Voltage VIL VOUT=1.5V,13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lIJA 
"Hit IIH VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 nput Level 

:urrent ilL" IlL _10-5 IJA 

Level 
VIL=OV 18 - -0.1 - 0.1 - -1.0 

Quiescent 5 - 0.25 - 0.001 0.25 - 7.5 

Oevice Current 
100 VIN=VSS, VOO 10 - 0.5 - 0.001 0.5 - 15 ~A 

* 15 - 1.0 - 0.002 1.0 - 30 

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4501BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNI1 

Output Transition Time 5 - 80 200 

(Low to High) tTLH 10 - 50 100 
15 - 40 80 

Output Transition Time 5 - 80 200 

tTHL 10 - 50 100 
(High to Low) 15 - 40 80 

Propagation Delay Time 5 - 80 260 

(Low to High) tpLH 10 - 50 140 
<=> 15 - 40 100 
~ 5 - 80 260 z Propagation Delay Time 

(High to Low) tpHL 10 - 50 140 
15 - 40 100 

Propagation Delay Time 5 - 100 230 
ns 

tpLH 10 - 50 130 
(Low to High) 

'" 
15 - 40 90 

0 z 
Propagation Delay Time 5 - 100 230 

(High to Low) 
tpHL 10 - 50 130 

15 - 40 90 
.... Propagation Delay Time 5 w - 130 260 
'"' tpLH 10 - 70 140 .... (Low to High) w 15 - 50 100 > 
c 5 130 260 H Propagation Delay Time -
I 

'" tpHL 10 - 70 140 0 (High to Low) z 15 - 50 100 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4501BP 

:IRCUIT AND WAVE FORt·' FOR ~lEASUknlENT OF. DYNAtlIC CHARACTERISTICS 

CIRCUIT WAVEFORM 20na 20na 
VDD 

INPUT 

1-
VDD 

-, 
OUTPUT 

X 

OUTPUT X 

Y 

OUTPUT Y 

Y 

VSS _J I CL=50pF 

OUTPUT Y 
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TC4502BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4502BP STROBED HEX INVERTER/BUFFER 
The TC4502BP is a strobed hex inverter/buffer with 
3-state output. When DISABLE input is set to "H" 
level, six outputs become high impedance independentl 
of the other inputs/when DISABLE input is set to "L" 
level and INHIBIT input "H" level, all the outputs go 
to "L" level. 
Further, since each output is capable of directly 
driving one standard TTL, the TC4502BP is suited for 
a bus interface, a data transmission circuit, a 
multiplexer, etc. DIP 15(3D16A-P) 

f.1AX Ir·1UN RATINGS 
CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 

Operating Temperature 
Range 
Storage Temperature 
Range 
Lead Temp. /Time 

CIRCUIT DIAGRA~1 

1/6 TC4502BP 

3-State 
OUTPUT 
DISABLE 

INHIBIT 

Dn 

TRUTH TABLE 

SYMBOL 

VDD 

VIN 

VOUT 

lIN 

PD 

TA 

Tstg 

Tsol 

RATING UNIT 

VSS-0.5 - VSS+20 V 

VSS-0.5 - VDD+O. 5 V 

VSS-0.5 -VDD+0.5 V 

±10 rnA 

300 ml) 

-40 - 85 DC 

-65 -150 DC 

260 DC 10 sec 

Vss 

INPUTS OUTPUT 

DISABLE INHIBIT Dn Qn 

H .. <' HZ HZ: High impedance 

L H lI' L I/' : Don't care 

L L L H 

L L H L 

PIN ASSIGNr1Ern 

D3 VDD 

"3 Z D6 

Dl 3 "6 
3-State 
OUTPUT 4 D5 
DISABLE 

"1 INHIBIT 

D2 11 Q5 

"2 7 10 D4 

VSS 8 "4 

(TOP VIEW) 

LOGIC DIAGRA~l 

3-State 
OUTPUT 4 DISABLE 

Dl 

DZ 

D3 

D4 

D5 
~5 

D6 

INHIBIT 12 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4502BP 

ECOMt1ENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

C Supply Voltage VDD 3 - 18 V 

nput Voltage VIN 0 - VDD V 

TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - -40°C 25°C 85°C 
CHARACTERISTIC BOL TEST CONDITION VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
igh-Level 

VOH 
IIOUTI <l.uA 

10 9.95 9.95 10.00 9.95 - - -utput Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.9S - V 

I lOUT I <l.uA 
S - O.OS - 0.00 O.OS - O.OS 

ow-Level O.OS 0.00 0.05 
utput Voltage VOL 10 - - O.OS -

VIN=VSS,VDD 
15 - 0.05 - 0.00 O.OS - 0.05 

VOH=4.6V 5 -0.73 - -0.6S -1. 4 - -0.S8 -
VOH=2.5V 5 -2.4 - -2.1 -1. 3 - -1.9 -

utput High 
IOH VOH=9.SV 10 -1.8 - -1. 65 -3.2 - -1. 35 -urrent 

VOH=13·5V IS -4.8 - -4.3 -1.1 - -3.S -
VIN=VSS,VDD rnA 

VOL=0.4V 5 3.8 - 3.2 7.3 - 2.9 -
utput Low 

IOL 
VOL=0.5V 10 9.6 - 8.0 1.7 - 6.6 -

urrent VOL=1.5V 15 25.0 - 24.0 5.7 - 20.0 -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.7S - 3.S -
nput High 

VIH VOUT=1.0V, 9.0V 10 7.0 - P.O 5.5 - 7.0 -
oltage VOUT=1. SV, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -

I lOUT I <l.uA V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.S 

nput Low 
VIL VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

oltage VOUT=1. SV, 13. SV 15 - 4.0 - 6.75 4.0 - 4..0 

I lOUT I <1M 

"HI! 
IIH VIH=OV 18 0.1 lO-S 0.1 1.0 

nput Level - - -
.uA 

urrent ilL" -10-5 
Level IIL VIL=OV 18 - -0.1 - -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4502BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION Viii) -40"C 25"C 85"C UNI1 BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

3-State "H" 
IDH VOUT=18V 18 0.4 10-4 0.4 12 Output Level - - -

Leakage ilL" t.A 

Current Level IDL VOUT=OV 18 - -0.4 - -10-4 -0.4 - -12 

5 - 1 - 0.002 1 - 30 
Quiescent Device 

IDD VIN=VSS,VDD 10 2 0.004 2 60 p.A 
Current - - -

• 15 - 4 - 0.008 4 - 120 

• All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25·C, VSs-OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

tTLH 10 - .40 100 (Low to High) . 
15 - 30 80 ns 

5 - 35 80 
Output Transition Time 

tTHL 10 - 15 40 (High to Low) 
15 - 10 30 

5 - 200 400 
Propagation Delay Time 

tpLH (DATA, INHIBIT - Q) 
10 - 80 180 

15 - 60 130 ns 
5 - 135 270 

Propagation Delay Time 
tpHL 10 - 55 no (DATA, INHIBIT - Q) 

15 - 40 80 

Three State Disable 5 - 65 130 

Time tpHZ RL=lkO 10 - 30 60 
(DISABLE - Q) 15 - 25 50 

Three State Disable 5 - 80 220 

Time tpZH RL=lkO 10 - 30 100" ns 
(DISABLE - Q) 15 - 20 80 

Three State Disable 5 - 100 250 

Time tpLZ RL=lkO 10 - 50 130 
(DISABLE - Q) 15 - 40 no 

TOSHIBA----------326-------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4502BP 

(NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

lree State Disable 5 - 80 250 

ime tpZL RL=lkn 10 - 30 110 ns 
(DISABLE - Q) 15 - 20 80 

nput Capacitance CIN - 5 7.5 pF 

!\VEFRor~ FOR MEASUREMENT OF DYNA~1IC CHARACTERISTICS 

~AVEFORM 1 WAVEFORM 2 

20ne ·20ne ' 20ns 20ne 

INHIBIT 

DATA 
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TC4508BP 
TC4508BP DUAL 4-BIT LATCH 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4508BP contains two independent circuits of latches 
having output disable function and clear function. 
When STROBE input is "H", the data input appears at 
the output as it is and if STROBE input is changed 
from "HI! to ilL", the output retains the data input 
existed at the time of falling edge of STROBE. 
When STROBE is "L", the outputs are not affected by 
DATA inputs. 
If RESET input is set to "H", Q outputs are cleared 
to "L" level regardless of STROBE. If DISABLE input 
is set to "H", Q outputs have high impedance 
regardless of other inputs. 

DIP24(6D24A-P) 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5 -VSS+20 V 

Input Voltage VIN VSS-0.5 -VDD+0.5 V 

Output Voltage VOUT VSS-0.5 - VDD+O. 5 V 

DC Input Current lIN 2:10 rnA 

Power Dissipation PD 300 mW 
Operating Temperature 

TA -40- 85 °c Range 

Storage Temperature 
Tstg -60 -150 °c Range 

Lead Temp./Time Tsol 260°C 10sec 

LOGIC DIAGRAM 

DISABLE ~ DIS 

DIS 

DATA 0 

DATA 1 

DATA 2 

ST 
STROBE~ST 

'-Y·...-·~ST 

DIS 

DIS 

DIS 

DIS 

DIS 

V2 TC450 
'----, ,.-------'---'----~~-
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~7 "0 
7/[9 

"1 

9/:Z1 
"2 

1(3 "3 

8BP 

PIN ASSIGNHENT 

MASTERI~ 
RESET VDD 

STROBE I 2 23 Q,3 

DISABLE I 3 22 D3 

DO .. 21 Q,2 

Q,o 20 D2 

Dl 6 19 Q,1 

Q,1 7 18 Dl 

D2 8 17 Q,o 

Q,2 9 16 DO 

D3 10 15 DISABLE 

"3 11 14 STROBE 

Vss 12 13 MASTER 
RESET 

(TOP VIEW) 

TRUTH TABLE 

'" '" '"' ... '" III DATA INPUTS OUTPUTS ., 0 "" ro '" ro 

" ... ~ 

"0 1"11 "21 "3 '" <ll '" DO Dl D2 D3 

.. .. H ,. ,. .. " HZ 

H " L • .. .. .. L I L I L I L 

L L L .. .. <, ." LATCHED 

L H L A B C D A I B I c I D 

.. Don't Care 

HZ Hlgh Impedance 

I 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4508BP 

ECOMMENOED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

C Supply Voltage VDD 3 - 1B V 

nput Voltage VIN 0 - VDD V 

TATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

SYM- ,-- -40°C 25°C B5°C 
CHARACTERISTIC BOL 

TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <If.!A 
5 4.95 - 4.95 5.00 - 4.95 -

igh-Leve1 
'utput Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I < lttA 
5 - 0.05 - 0.00 0.05 - 0.05 

,ow-Level 
lutput Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOH=2.sV 5 -2.5 - -2.1 -4.0 - -1. 7 -

lutput High 
lOR VOR=9.5V 10 -1.5 - -1.3 -2.2 - -1.1 -;urrent 

VOW l3 ·5V 15 -4.0 - -3.4 -9.0 - -2.B -

VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

)utput Low 
IOL 

VOL=O.sV 10 1.5 - 1.3 3.B - 1.1 -
:urrent 

VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=O.sV, 4.sV 5 3.5 - 3.5 2.75 - 3.5 -
[nput High 

VIR 
Vour=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

loltage VOUT=1.5V,13.5V 15 11.0 - 11.0 B.2s - 11.0 -
IIOUTI <If.!A 

V 
VOUT=O.sV, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

Vour=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1. sV, l3. sV 15 - 4.0 - 6.75 4.0 - 4.0 

Iiourl <If.!A 

"H" 
IlH VlH=lBV 1B 0.1 10- 5 0.1 - 1.0 

Level - -
Input f.!A 
Current ilL" 

Level IIL VIL=OV 1B - -0.1 - -10-5 -0.1 - -1. a 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4508BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss:OV) 

SYM- r-- -40°C 25°C 85°C 
CHARACTERISTIC BOL 

TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

3-State "HI! 
IDH VOUT:18V 18 0.4 10-4 0.4 12 

Output Level - - -
Leakage p.A 
Current "L" 

IDL VOUT:OV 18 -0.4 -10-4 -0.4 -12 
Level - - -

5 - 5 - 0.005 5 - 150 
Quiescent Device 

IDD VIN:VSS,VDD 10 10 0.010 10 - 300 p.A 
Current - -.. 15 - 20 - 0.015 20 - 600 

• All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta:25°C, VSs:OV, CL:50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 10 50 100 

(Low to High) tTLH -
15 - 40 80 

ns 
5 - 80 200 

Output Transition Time 10 50 100 
(High to Low) tTHL -

15 - 40 80 

5 - 180 360 
PrDpagation Delay Time tpLH 

75 150 10 -(STROBE - Q) tpHL 
15 - 55 110 

5 - 160 320 
Propagation Delay Time tpLH 

10 - 65 130 ns 
(DATA - Q) tpHL 

15 - 45 90 

5 - 160 320 
Propagation Delay Time tpLH 

10 - 65 130 
(RESET - Q) tpHL 

15 - 45 90 

5 -Three State Disable 
45 170 

Time tpHZ RL:1kO 10 - 25 100 
(DISABLE - Q) 15 - 20 70 ns 

5 - 55 170 
Three State Disable 
Time tpZH RL:1kO 10 - 25 100 

(DISABLE - Q) 15 - 15 70 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4508BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C VSs=OV CL=50pF) . . 
CHARACTERISTIC SYMBOL TEST CONDITION 

VDD(V) 
MIN. TYP. MAX. UNIT 

Three State Disable 5 - 50 130 

Time tpLZ RL=l1U1 10 - 30 80 
(DISABLE - Q) 15 - 25 60 ns 

Three State Disable 5 - 70 170 

Time tpZL RL=l1U1 10 - 30 100 
(DISABLE - Q) 15 - 20 70 

5 - 50 200 
Min. Pulse Width 

tWH 10 - 20 100 (RESET) 
15 - 15 70 ns 

5 - 40 140 
'Min. Pulse Width 

tWH 10 - 20 70 (STROBE) 
I 15 - 15 40 

5 - 30 60 
Min. Set-up Time 10 - 15 30 (DATA - STROBE) tsu ns 

15 - 10 20 

5 - -10 10 
Min. Hold Time 

tH 10 - -5 10 ns (DATA - STROBE) 
15 - 0 10 

Input Capacitance GIN - 5 7.5 pF 

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
WAVEFORM 1 

DATA 

STROBE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4508BP 

WAVEFORMS FOR MEASUREMENT OF DYNAHIC CHARACTERISTICS 

WAVEFORM 2 WAVEFORM 3 

20n6 20ne 20nB 20ns 

DATA RESET 

0. 

WAVEFORM 4 

20n8 20ne 

DISABLE 

0. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4510BP/BF 

TC4510BP/TC4510BF PRESETTABLE BCD UP/DOWN COUNTER 
TC45l0BP/BF is UP/DOWN decade counter having 
asynchronous RESET and PRESET functions. 
When RESET input is set to "R" level, the content of 
counter is reset to "0" and when RESET is set to "L" 
and P.E. to "R", inputs AIN through DIN are preset to 
the counter. 
If TC45l0BP/BF's are connected in cascade using 
CARRY INPUT and CARRY OUTPUT, decimal counter'of N 
digits with the parallel carry capability can be 
composed. Switching of counting up or down is 
achieved by UP/DOWN INPUT. The counter advances its 
counting condition at the rising edge of CLOCK. 

ABSOLUTE MAXIMUt~ RATINGS 
CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 

Operating Temperature 
Range 
Storage Temperature 
Ran e 

Lead Temp. /Time 

LOGIC DIAGRAM 

CLOCK 

SYMBOL 

VDD 

VIN 

VOUT 

lIN 

PD 

RATlNG UNIT 

VSS-0.5-VSS+20 V 

VSS-0.5-VDD+0.5 V 

VSS-0.5-VDD+0.5 V 

±Io rnA 

300(DIP)/180(MFP) mW 

J.lFP16 (F16GC-P) 

PIN ASSIGN~1ENT 

PRESET 
ENABLE V DD 

CLOCK 

COUT 

CIN 

BIN 

BOUT 

UP/DOWN 

CARRY IN 5~~~;±====~~==~==~====~t-----t-Jl 

UP/DOWN 10 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4510BP/BF 

TRUTH TABLE 

CARRY IN UP/DOWN PRESET ENABLE RESET FUNCTION 

H • L L NO COUNT 

L H L L UP COUNT 

L L L L DOWN COUNT 
.. .. H L PRESET 
.. .. .. H RESET 

*' Don't care 

TIMING DIAGRAM 

CLOCK rL n.. IL rt.. rt.. n... L rt.. fL rL n.. n.. 'L '1. rt.. 1.. n.. 'L 1.. rL !l L 1.. L 
CARRY IN J 
UP/D'"OWN I 

-
RESET 

h rn. - -
I 

PRESET ENABLE 

'L' 

I 

I 

'V 
r- - - r- r-- - r- I- r- -, r-

- r- r- r- r- - r- r- - r-l- t-- I-
"-cUT 

- - r-r- - r- I-- t--r--r r- - r-r- I-
- r-

I-
...., 

V ~ 
I 

~ I I 
CARRY OUT 

COUNT 0 1 2 3 4 5 6 7 8 87654321009670 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4510BP/BF 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- - -40°C 25°C 85°C CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level I lOUT I <l"A 

10 9.95 VOH - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 -

5 0.05 0.00 0.05 0.05 V - - -
Low-Level 

VOL 
IIOUT I <l"A 

10 0.05 0.00 0.05 0.05 Output Voltage - - -
VIN=VSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.5V 10 -1.5 - -1.3 -2.2 - -1.1 -Current 

VOH=13·5V 15 -4.0 - -3.4 -9.0 - -2.B -
VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.B - 1.1 -
Current 

VOL=1.5V 15 4.0 - 3.4 15.0 - 2.B -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIR VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

VOUT=1.5V ,13. 5V 15 11.0 - 11.0 B.25 - 11.0 -
IIOUTI< l"A V 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9. OV 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT=1. 5V ,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI <l"A 

"H" 
IIH VIR=lBV 1B 0.1 10-5 0.1 1.0 

Level - - -
Input 

"A Current "L" 
Level IlL VlL=OV 1B - -0.1 - -10-5 -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4510BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- ,--- -40°C 25°C S5°C 
CHARACTERISTIC TEST CONDITION VDD UNIT 

BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 5 - 0.005 5 - 150 
Quiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 "A - - -Current 
Of 15 - 20 - 0.015 20 - 600 

.. All valid input combinations. 

DYNAt~IC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

5 - SO 200 
Output Transistion Time 10 50 100 

(Low to High) tTLH -
15 - 40 SO ns 

5 - SO 200 
Output Transistion Time 10 50 100 

(High to Low) tTHL -
15 - 40 SO 

5 - 210 420 
Propagation Delay Time tpLH 10 - S5 200 ns 

(CLOCK-A,B,C,DOUT) tpHL 15 - 60 150 

tpLH 5 - 310 620 
Propagation Delay Time 10 - 115 240 ns 

(CLOCK-CARRY OUT) tpHL 
15 - SO ISO 

Propagation Delay Time 5 - 240 4S0 
tpLH 

(PRESET ENABLE, 10 - 90 210 ns 
RESET-A,B,C,DOUT) tpHL 

15 65 160 -
Propagation Delay Time 5 - 350 700 

tpLH 
(PRESET ENABLE, 10 - 130 320 ns 
RESET-CARRY OUT) tpHL 

15 90 250 -
5 - no 250 

Propagation Delay Time tpLH 
10 45 120 - ns 

(CARRY IN - CARRY OUT) tpHL 
15 - 35 100 

5 1.9 3.S -
Max. Clock Frequency feL 10 4 10.3 - HHz 

15 5.5 15.1 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4510BP/BF 

)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C. VSS-OV. CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

1ax. Clock Input Rise 5 20 - -
rime trCL 
1ax. Clock Input Fall 10 2.5 - - ~s 

tfCL 
rime 15 1.0 - -

5 - 130 260 

1in. Clock Pulse Width tw 10 - 50 100 ns 

15 - 35 70 

1in. Pulse Width 5 - 80 200 

(PRESET ENABLE.) tWH 10 - 25 100 ns 

RESET 15 - 10 75 

5 - 170 360 
1in. Set-up Time 

(UP/DOWN-CLOCK) 
tsu 10 - 65 160 ns 

15 - 45 110 

5 - 80 160 
1in. Set-up Time 

10 30 60 tsu - ns 
(CARRY IN - CLOCK) 

15 - 10 45 

1in. Removal Time 5 - 65 150 

(PRESET ENABLE. trem 10 - 20 80 ns 
RESET-CLOCK) 15 - 10 60 

Input Capacitance CIN 5 7.5 pF 

~AVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

IVAVEFORM 1 

20ns 20n8 

CLOCK 

A. B. C. DOUT 

CARRY OUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4510BP/BF 

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 2 

PRESET ENABLE. 
RESET 

A.B. C.DoUT' 
CARRY OUT 

WAVEFORM 4 

CLOCK 

WAVEFORM 6 

PRESET ENABLE. 
RESET 

CLOCK 

20ns 

20ns 

20ns 

20n8 

20ns 

20ns 

0% 
50% 

----4-..:rr- 10% 

WAVEFORM 3 

20ns 

CARRY IN 

CARRY OUT 

WAVEFORM 5 
20ns 

UP/Doi'iN 

CLOCK 

20ne 

20ne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4511BP/BF 

C4511BP/TC4511BF ~CD-TO-SEVEN SEGMENT LATCH/DECODER/DRIVER 
TC4511BP/BF is decoder which converts the input 

f BCD code into the 7 segment display element driving 
ignal and the output has complementary connection of 
PN bipolar transistor and N-channel MaS FET. There
Dre, not only capability of directly drivinp cathode 
Dmmon type LED, this has capability of driving various 
isplay elements with simple interface circuits. 
r input and BI input are to force all the outputs to 
e "HIl (illuminated) and "L" (not illuminated) res
ectively regardless of BCD input. As the latch con
rolled by common LE input is inserted in each of four 
'put lines, static display of dynamic information can 

achieved. When an invalid BCD input, "10" or higher 
s applied, all the outputs become "L" (not illuminated~ 

BSOLUTE MAXIMUM RATINGS 
CHARAC;TERISTIC SYMBOL RATING UNIT 

" Supply Voltage VDD VSS-O.S ",VSS+20 V " 

aput Voltage VIN VSS-0.5 "'VDD+O.5 V 
utput Voltage vOUT VSS-O .5-", VDD+O.S V 

: Input Current lIN ilO rnA 
High Jtput 

IOH -50 rnA Current 
Jwer Dissipation PD 300 (DIP) /180 (rIFP) I'JU 
?erating 
e.mperature Range TA -40'" 85 °c 

torage Tstg -65'" 150 °C emperature Range 
ead Temp./Time Tsol 260°C· 10 sec 

RUTH TABLE 
I NPU T OU T PU T DI SPLAY 

;; 31 177 D C B A a t, e d e f g MODE 
,.. L " * * " H H H H H h H 8 

L H '" '" * * L L L L L L L BLANK 
H H I L L L L H H H H H H L 0 

H H L L L H L H H L L L L 1 

H , H L L H L H H L H H L I H 2 

H I H L L I H H H H H H L L H 3 

H I H L H L L L H H I L L H H 4 

E H L H I L H H L H E L H H 5 

H H L H H L L L H H H H H 6 

HI H L H H H H H h L IL L L 7 

H H H L L L H H H H H H H 8 

H H H L L H H H H L L H H 9 

H H H • L H L L L L L L L L BLANK 

H H H L H H L L L L L L L BLANK 

H H H H * * L L L L L L L BLANK 

! H H * * * * L,L. c.:.:,. , : DON'T CARE """": DEPONDS UPON Tllli BCD CODE 

PREVIOUSLY APPLIED WHEN IE 'L' 

r---------------------~ 

PIN 

~ 
16~tvliV U 

DIPI6(3D16A-P) 

16~ 
1 

MFPI6(FI6GC-P) 

ASSIGNMENT 

~ 
B 1 16 VDD 

c 2 15 f 

r;r 3 14 ~ g 

131 ~ 13 a 

1£ 5 12 • b 

D 6 11 c 

A 7 10 d 

v S8 6 9 e 

(TOP VIEW) 

DISPLAY 
a 

f'~ Ib 
e'_ Ie 

(l 

- , -' =, '-, , ,-I "- -' 
I , 

r' -,,-, , I =, '-' , '-' , 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4511BP/BF 

LOGIC DIAGRAM 

LT 3r-~~o-------------------------~~,_ 

LE 

REcor,lrJENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYHBOL mN. TYP. HAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYHBOL TEST CONDITION VDD _40°C 25°C 85°C 
CHARACTERISTIC UNn 

(V) HIN. HAX. HIN. TYP. HAX. HIN. HAX. 

High-Level iloUTI<l\lA 5 4.0 - 4.0 4.5 - 4.0 -
VOR 10 9.0 - 9.0 9.5 - 9.0 -

Output Voltage VIN=VSS, VDD 15 14.0 - 14.0 14.5 - 14.0 -
Low-Level I lOUT I <lIlA 5 - 0.05 - 0.00 0.05 - 0.05 

V 

VOL 1.0 - 0.05 - 0.00 0.05 - 0.05 
Output Voltage VIN=VSS, VDD 

15 0.05 0.00 0.05 - 0.05 - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4511BP/BF 

rATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

lARACTERISTIC SYMBOL TEST CONDITION 'ViID _40°C 25°C 85°C 
UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 
VON=3.SV 5 20 - 20 - 15 -Jtput High VON=8.5V 

IOH 10 25 - 25 - 20 -
Current VON=13.5V 

VIN=VDD, VSS 15 30 - 30 - 25 -
VON-0.4V rnA 

S 0.52 - 0.44 - 0.36 -
ltput Low 

IOL 
VON=0.5V 

10 1.3 1.1 0.9 
VON=1.5V - - -

Current 
VIN=VDD, VSS 

15 3.6 - 3.0 - 2.4 -

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
,put High 

VIH 
VOUT=1.0V, 9.0V 

10 7.0 - 7.0 S.50 - 7.0 -
Voltage VOUT=1. 5V ,D. SV 

IIOUTI<l~A 15 11. 0 - 11. 0 8.25 - 11. 0 -

VOUT=0.5V, 4.5V 
V 

5 - 1.5 - 2.25 1.5 - 1.5 ,put Low VOUT=1. OV, 9.0V 
Voltage 

VIL 10 - 3.0 - 4.50 3.0 - 3.0 
"oUT=l. 5V ,13. SV 

I lOUT I d~A 15 - 4.0 - 6.75 4.0 - 4.0 

"HI! 
IIH VIH=18V 18 0.3 10-5 0.3 1.0 ,put Level - - -

"L11 llA 
lrrent IIL VIL=OV 18 - -0.3 - -10-5 -0.3 - -1.0 Level 
descent 5 - 20 - 0.005 20 - 150 

levice Current IDD VIN=VDD, VSS 10 - 40 . - 0.010 40 - 300 ~A 

* 15 - 80 - 0.015 80 - 600 
All valid input combinations. 

'NAmc ELECTRICAL CHARACTERISTICS (Ta=2SoC VSS=OV CL=50pF RL=10kQ) , , , 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS 

.tput Transition Time 5 - 40 80 
tTLH 10 - 25 60 

(Low to High) 
15 20 50 -

,tput Transition Time 5 - 80 200 

(High to Low) 
tTHL 10 - 40 100 

15 - 30 80 

550 llOO 
ns 

·opagation Delay Time 5 -
(DATA - OUT) 

tpLH 10 - 240 480 
15 - 170 340 

5 - 550 llOO 
'opagation Ilelay Time tpHL 10 240 480 -
(DATA - OUT) 15 - 170 340 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAW. 

TC4511BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Continued) 

CHARt!CTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNITS 

Propagation Delay Time 5 - 350 700 
tpLH 10 - 140 280 

(BI - OUT) 15 - 100 200 

Propagation Delay Time 5 - 350 700 
tpHL 10 - 140 280 

(lIT - OUT) 15 - 100. 200 

Propagation Delay Time tpLH 5 - 350 700 
10 - 150 300 

(LT - OUT) tpHL 15 - 120 240 

tpLH 5 - 300 600 
Propagation Delay Time 

130 300 10 - ns 
(LE - OUT) tpHL 15 - 100 250 

5 - 100 300 
Min. Pulse Width 

tWL 10 50 150 -
(LE) 15 - 40 120 

Time 5 - 80 200 
Min. Set-up 

tsu 10 - 40 100 
(DATA - LE) 15 - 30 75 

5 - -80 50 
Min. Hold Time tH 10 -40 20 -

(DATA - LE) 15 - -30 15 

Input Capacitance CIN - 5 7.5 pF 

WAVEFORM FOR ~1EASURH1ENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 20n6 20n6 WAVEFORM 2 

llT 

a 

WAVEFORM 3 
,20n8 20n6 

I.JAVEFORM 4 20ns 

LE 
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__ ... ~u v,Kl;UIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4512BP/TC4512BF 8-CHANNEL DATA SELECTOR 

TC45l2BP/BF is data selector which selects 8 
channel data inputs (XO through X7) according to 
binary address inputs A, Band C. 

Since high impedance can be given to output Z by sett
ing DISABLE input to "H", the wired-OR arrangement can 
be achieved. DISABLE input takes precedence over 
other inputs giving the output high impedance. 
If DISABLE = "L" and INHIBIT = "H", the data select 
operation is inhibited and output Z becomes "L" Level. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5"'VSS+20 V 

Input Voltage VIN VSS-0.5",VDD+0.5 V 

Output Voltage VOUT VSS - 0.5 ",VDD+0.5 V 

DC Input Current lIN flO rnA 

Power Dissipation PD 300 (DIP) /180 (IIFP) mW 

Operating TA -40'" 85 °C 
Temperature Range 
Storage 

Tstg -65'" 150 °C Temperature Range 

Lead Temp. /Time Tsol 260° C • 10 sec 

LOGIC DIAGRAM 

@-----!>o A I (>0 A 

®----1> (>0 
A 

B I B 

3 ----P B 
C C 

1 ~ C 
XO 

A· ...... ;A VlJli Xl ~ 
C 

..f.~ 
X2 ~ "Xl.... ......;i3 r ::::ut-

Y't' V'lB 
C ~ X3 ~ A A 14 Z 

~~ Vi X4 8 vA' ..... ;A --- v,"" j C DIS 
X5 ; r.t~ B 
X6 7 

'j'il ..... IA ...... til r :=or-
X7 ~ ~ V'lB 

..... A 
HIBIT ~ l 3ABLE 15 ... DIS 1,..' 1 v 

DIS 

343 

TC4512BP/B I 

,,~ 
DIP 16(3D16A-P) 

16~ 
1 

MFP 16 (F16GC-P) 

PIN ASSIGNMENT I 

I 

xo ~ VDD I 

Xl 2 15 DISABLE 

X2 3 14 Z 

X3 4- 13 C 

X4 5 12 B 

X5 6 11 A 

X6 7 10 INHIBI T 

VSS 8 9 X7 

(TOP VIEW) 

TRUTH TABLE 
INPUTS {l\'TH: 

---
A B c INHIBIT DISAllLb .-

L L L L L Xc 
-

E L L L L X I 
.--

L H L L L x-
E H L L 

L --- x -
L L H L L 

H L H L L 

L H H L L 

H H H L L 

* * * H 1, 

* * * * H 

* : DON'T CARE 
HZ : HIGH IMPEDANCI' 

T~ 



,IBA INTEGRATED CIRCUIT TECHNICAL DATA 

4512BP/BF 

or·l~lENDED OPERATING CONDITION (Vss=OV) 
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

: Supply Voltage VDD 3 - 18 V 
~put Voltage VIN 0 - VDD V 

ATIC ELECTRICAL CHARACTERISTIC (VSS=OV) 

:HARACTERISTIC SYMBOL TEST CONDITION rvj)j) -40°C 25°C 85°C UNITS 
i (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

tligh-Leve1 I lOUT IdlJA 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS, VDD 15 14.95 14.95 15.00 14.95 - - -

I lOUT I <lIJA 5 - 0.05 - 0.00 0.05 0.05 V 
Low-Level -

VOL 10 - 0.05 - 0.00 0.05 - 0.05 Output Voltage VIN=VSS, VDD 15 - 0.05 - 0.00 0.05 - 0.05 
VOH-4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -Output High VOH=2.5V 

IOH VOH=9.sV 5 -2.5 - -2.1 -4.0 - -1. 7 -Current 
VOW13.sV 10 -1. 5 - -1. 3 -2.2 - -1.1 -
VIN=VSS, VDD 15 -4.0 - -3.4 -9.0 - -2.8 -

rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -")utput Low 

IOL 
VOL=O.sV 

10 1.5 VOL=1. SV - 1.3 3.8 - 1.1 -
'rrent 

VIN=VSS, VDD 15 4.0 - 3.4 15.0 - 2.8 -
VOUT=O.SV, 4.SV 5 3.5 - 3.5 2.75 - 3.5 -

tHigh VOUT=1.0V, 9.0V 
7.0 VIH VOUT=1.sV ,13. SV 

10 - 7.0 5.5 - 7.0 -
'le 

I lOUT I <lIJA 15 11.0 - 11.0 8.25 - 11.0 -
V 

\ VOUT-O.SV, 4.SV 5 - 1.5 - 2.25 1.5 - 1.5 
'W VOUT=l.OV, 9.0V 

VIL VOUT=l. SV, 13. SV 10 - 3.0 - 4.5 3.0 - 3.0 

\ I lOUT I <lIJA 15 - 4.0 - 6.75 4.0 - 4.0 
,,, 

lIH VI H=18V 18 0.1 10-5 0.1 1.0 ,vel - - -
VIL =OV _10- 5 IJA 

'e1 IlL 18 - -0.1 - -0.1 - -1.0 

" 

IDH VOUT=18V 18 
I 1 - 0.4 - 10-4 0.4 - 12 

:." IJA 
>~ 

IDL VOUT-OV 18 - -0.4 - _10-4 -0.4 - -12 
''j.o 5 - 5 - 0.005 5 - 150 

"j.1 DD V1N-VSS, VDD 10 - 10 - 0.010 10 - 300 IJA 
", " ;, 15 - 20 - 0.015 20 - 600 
~ 

IIlbinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

NAHIC ELECTRICAL CHARACTERISTICS (Ta=25°C. VSS=OV. CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) HIN. 

utput Transition Time 5 -
tTLH 10 -

(Low to High) 15 -
Transition Time 

5 -utput tTHL 10 -
(High to Low) 15 -

tpLH 5 -ropagation Delay Time 
10 -

(INHIBIT - Z) tpHL 15 -
5 

ropagation Delay Time tpLH -
10 -

(A. B. C - Z) tpHL 15 -
tpLH 5 -

ropagation Delay Time 10 -
(X - Z) tpHL 

15 -
hree State Disable Time tpZL' tpLZ 5 -

RL=lkrl 10 -
(DISABLE - Z) tpHZ' tpZH 15 -

nput Capacitance CIN -
.vEFOR~1 FOR HEASUREHENT OF DYNAHI C CHARACTERISTJ CS 

WAVEFORH 1 ZOna ZOna WAVEFORH 2(X="H") ZOne 

A, B, C 

z 

WAVEFORH 3 
ZOns 

x 

z 

ZOna 

INHIBIT 

z 

WAVEFORH 4 
DISABLE 

z 

z 

TC4512BP/BF 

TYP. MAX. UNITS 

80 200 
50 100 
40 80 

80 200 
50 100 
40 80 

140 280 
60 140 
40 100 

240 480 
ns 

95 190 
65 130 

210 420 
85 170 
60 120 

60 120 
25 60 
20 40 

5 7.5 pF 

20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4514BP 
TC4515BP 

TC4514BP 
TC4515BP 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

4-BIT LATCH/4-TO-16 LINE DECODER (Output Active High Option) 
4-BIT LATCH/4-TO-16 LINE DECODER (Output Active Low Option) 

~~~~~----------~ TC4514BP and TC4515BP are decoders which convert 4 
bit binary input signal to hexadecimal output signal 
and these have the decode innibit input and the latch 
function. 
TC4514BP gives "H" level only to the selected output 
among 16 outputs and TC4515BP gives "L" only to the 
selected output. I>'hen INHIBIT input is "H". the 
selected output does not exist making all the outputs 
"L" for TC4514BP and all the outputs "H" for TC4515BP. 
When STROBE input is "H". the output corresponding to 
DATA 1 through DATA 4 are selected and latched by the 
transition of STROBE from "H" to "L". 

ABSOLUTE ~1AXIf.1Ur~ RATINGS 
CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

Output Voltage VOUT 

DC Input Current lIN 

Power Dissipation PD 
Operating Temperature 

TA Range 
Storage Temperature 

Tstg Range 

Lead Temp. /Time Tsol 

LOGIC DIAGRAM 
TC4514.BP 

STROBE~~ \V ~ . L-:...- 8T 

RATING 

Vss-O.5 -VSS+20 

VSS-0.5 - VDD+O. 5 

VSS-0.5 - VDn+O. 5 

t10 

300 

-40-85 

-65 -150 

260·C • 10sec 

INHIBIT ~r-~-;~~;=====~~:;ErJ 

DATA 1 

DATA 2 

DATA 4. 

TOSHIB 346 

UNIT 

V 

V 

V 

rnA 

mW 

·C 

·C 

DIP 24 ( 6D24A-P) 

PIN ASSIGN~1ENT 

STROBE 1 24 VDD 

DATAl 2 ~ INHIBIT 

DATA2 3 22 DATA 4-

8 7 4 21 DATA 3 

S6 5 20 S10 

85 6 19 Sll 

S4 7 lS SB 

S3 8 17 89 

81 9 16 S14 
S2 10 15 S15 
So II 14 S12 

Vss 12 13 S13 

(TOP VIEW) 

So 

81 

82 

7 84 
6 S5 
5 86 
4 8 7 

lS S8 

17 89 

20 S10 

811 

812 NOTE ; TC45l5BP 
813 ,..-----, 
814. ~ 815 L ____ ~SO-S15 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4514BP, TC4515BP 

ITH TABLE 

DATA INPUT SELECTED OUTPUT 
HIBIT TC4514BP - "H" 

DATAl DATA2 DATA3 DATA4 TC4515BP _ "L" o STROBE: "H" ; See Truth 
table 

L L L L L So 
o STROBE:"L" 

L H L L L Sl ; Outputs hold the 

L L H L L S2 data when STROBE 
goes "LO,",'11 

L H H L L S3 

L L L H L S4 tn-l+tn 

L H L H L S5 STROB~ 
L L H H L S6 1 
L H H H L S7 LATCH POINT 

L L L L H S8 

L H L L H S9 
0 It- Don't care 

L L H L H S10 

L H H L H Sll' 

L L L H H S12 

L H L H H S13 

L L H H H S14 

L H H H H SIS 

H ;0 .. ,. .. TC4514BP-ALL OUTPUTS "L" 
TC4515BP-ALL OUTPUTS "H" 

OMf·1ENDED OPERATING CONDITIONS (VSs:OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V 

'ut Voltage VIN 0 - VDD V 

TIC ELECTRICAL CHARACTERISTICS (VSs:OV) 

SYM- - _40°C 25°C 85°C ARACTERISTIC TEST CONDITION VDD UNIT BOL (V) HIN. MAX. MIN. TYP. MAX. MIN. MAX. 

IIOUT I <lilA 
5 4.95 - 4.95 5.00 - 4.95 -

h-Leve1 
put Voltage VOH VIN:VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

'-Level 
put Voltage VOL VIN:VSS,VDD 

10 - 0.05 - '0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

-------------347 ----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4514BP, TC4515BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - -40°C 25°C S5°C 
CHARACTERISTIC BOL TEST CONDITION VDD UN] 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

Output High 
IOH VOW9. 5V 10 -1. 5 Current - 1.13 -2.2 - -1.1 -

VOW13 · 5V 15 -4.0 - -3.4 -9.0 - -2.S -
VIN=VSS,VDD ml 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.S - 1.1 -
Current 

VOL=1.5V 15 4.0 - 3.4 15.0 - 2.S -

VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -

Input High 
VIH 

VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 S.25 - 11.0 -

I lOUT I <l.uA 1 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI <l.uA 

"H" 
IIH VIH=lSV IS 0.1 10-5 0.1 1.0 

Level - - -
Input 
Current '" "LIl 

IlL VIL=OV IS -0.1 -10-5 -0.1 -1.0 
Level - - -

5 - 5 - 0.005 5 - 150 
Quiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 
Current - - - .u. 

o. 15 - 20 - 0.015 20 - 600 

• All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) 
MIN. TYP. MAX. UNIT 

5 - SO 200 
Output Transition Time 10 50 100 

(Low to High) tTLH - ns 

15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4514BP, TC4515BP 

~AMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

5 - 80 200 
tput Transition Time 10 50 100 
(High to Low) tTHL - ns 

15 - 40 80 

Jpagation Delay 
5 - 260 970 

tpLH 
ne 

tpHL 
10 - 110 370 

(STROBE, DATA - Sn) 
15 - 80 270 

ns 

Jpagation Delay tpLH 
5 - 150 500 

ne 10 - 65 220 
(INHIBIT - Sn) tpHL 

15 50 170 -
5 - 40 250 

1. Pulse Width 
tWH 10 20 100 

(STROBE) - ns 

15 - 15 75 

5 - 20 150 
1. Hold Time tsu 10 10 70 
(DATA - STROBE) - ns 

15 - 5 40 

Jut Capacitance CIN - 5 7.5 pF 

IEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WEFORM 1 
ZOns ZOna 

DATA 

WEFORM 2 
ZOns ZOna 

INHIBIT 

349 TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4514BP, TC4515BP 

WAVEFOR~'S FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 3 

20ns 

DATA 

STROBE 

t HL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

516BP/TC4516BF PRESETTABLE BINARY UP/DOWN COUNTER 
516BP/BF is UP/DOWN 4 bit binary counter having 
nchronous and PRESET functions. 
n RESET input is set to "R" level, the content of 
nter is reset to "0" and when RESET is set to "L" 
P.E. to "R", inputs AIN through DIN are preset 

o the counter. 
TC4516BP/BF'S are connected in cascade csing 
RY INPUT and CARRY OUTPUT, 4 x N bits binary 
nter with parallel counter can be composed. 
tching of counting up or down is achieved by 
DOWN input. The counter advances its counting 
dition at the rising edge of CLOCK. 

OLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage 

ut Voltage 

put Voltage 

Input Current 

er Dissipation 

rating Temperature 
ge 
rage Temperature 
ge 
d Temp ./Time 

IC DIAGRAt~ 

VDD 

VIN 

VOUT 

lIN 

PD 

TA 

Tstg 

Tsol 

VSS-O. 5- VSS+20 V 

VSS-O. 5- VDD+O. 5 V 

VSS-O. 5- VDn+O. 5 V 

±10 rnA 

300(DIP)/180(MFP) roW 

-40- 85 "C 

-65-150 "C 

260 • 10 "C.sec 

TC4516BP/BF 

,,~ 
"'::~ 

1 

)!FPJ.6 (FJ.6GC-P) 

PIN ASSIGNMENT 

PRESET J. J.6 VDD ENABLE 

DOUT 2 J.5 CLOCK 

DIN :I J.4 COUT 

AIN 4 J.5 CIN 

CARRY IN 5 J.2 BIN 

AOUT 6 II BOUT 

CARRY OUT 7 J.O UP/DOWN 

VSS B 9 RESET 

(TOP VIEW) 

COUT DIN PoUT CARRY OUT 

PRESET 
ENABLE 

RESl!:l' 

CLOCK 

J.4 

CARRY IN 5)--I)<>.5<;::t==+~f:::+=±:j==+=lT--t--r 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4516BP/BF 

TRUTH TABLE 

CARRY IN UP/DOWN PRESET ENABLE RESET FUNCTION 

H .. L L NO COUNT 

L H L L UP COUNT 

L L L L DOWN COUNT 
Ii .. H L PRESET 

.. .. .. H RESET 

.. Don't Care 

TI ~11 NG D I I\GRAM 

COUNT 5 6 7 8 9 10 11 12 13 14 15 9 8 7 6 5 4 3 2 1 0 0 15 0 

CLOCK "L 1.. IL h-1... 1.. tL tL n. r-t-h-1... "L "L 1... 1... 1.. h-r-t- 1.. h-tL h-h-
rh 

UP/iiOWN 

RESET 

I I 

rl-
PRESET ENABLE h r~ 

VSS 

AOUT 
- 1- r- r- - - r- r- r- - r- -, 
l- I- r- - l- I- l- I- - - - -
r-- r-r- r-n r-r- r-r- l - l-I- - - r-I- r-r- -BOUT 

L_ - I l_ 
I n_ 

CARRY OUT 

1 

~ I I I I I I I I I I ~IIIIIIII I nl"-

TOSHIBA----------352 --------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

C4512BP/TC4512BF 8-CHANNEL DATA SELECTOR 

TC45l2BP/BF is data selector which selects 8 
hannel data inputs (XO through X7) according to 
inary address inputs A, Band C. 

ince high impedance can be given to output Z by sett
ng DISABLE input to "H", the wired-OR arrangement can 
e achieved. DISABLE input takes precedence over 
ther inputs giving the output high impedance. 
f DISABLE = "L" and INHIBIT = "R", the data select 
Jeration is inhibited and output Z becomes "L" Level. 

iSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

: Supply Voltage VDD VSS-O.5"'VSS+20 V 

put Voltage VIN VSS_0.5",VDD+O.5 V 

tput Vol tage VOUT VSS-0.5",VDD+O.5 V 

Input Current lIN ±10 rnA 

wer Dissipation PD 300 (DIP) / 180 (~lFP) mW 

erating TA -40'" 85 °c mperature Range 
orage 

Tstg -65'" 150 °c mperature Range 

ad Temp./Time Tsol 260° C • 10 sec 

GIC DIAGRAM 

A @-----{>o ! (>0 A 

@---{>o (>0 A 
B T B 

3 " 
B 

C C 
1 ':J,. B C 

XO 

2 '1",A~ I Xl C 

~ =t..Jt-X2 3 13 
4 A 7. B C DIS 

X3 
~ A -ct---@z 

X, 5 
1-¥" -} --cfl X5 6 C DIS 
"A.V A B 

X6 7 ~ ~iA Ii 
X7 9 B 

"- ViA 
tUBIT 10 

:::-3ABLE 15 "- DIS 
v [ v 

DIS 

TC4512BP/BF 

~,:, 16 

1 
DIP 16(3D16A-P) 

16~ 
1 

MFP 16 (FI6GC-P) 

PIN ASSIGNMENT 

XO~ vDD 

XlP 15 Dr SABLE 

X2I3 14 Z 

X314 13 C 

ul5 12 B 

x516 11 A 

xd? 10 INHIBIT 

vss Is 9 X7 

(TOP VIEW) 

TRUTH TABLE 
INPUTS OUT RJT 

A B C INHIBIT DISABLE Z 

L L L L L XO 

H L L L L Xl 

L H L L L X" 

E H L L L X:.! 

L L H L L X-

H L H L L X& 

L H H L L XC 

H H H L L X7 

* * * H L L 

* * * * H HZ 

* : DON'T CARE 
HZ : HIGH IMPEDANCE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4512BP/BF 

RECOt·l~lENDED OPERATING CONDITION (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTIC (VSs=OV) 

CHARACTERISTIC VnD -40°C 25°C 85°C UNITS SYMBOL TEST CONDITION 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <IuA 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS, VDD 15 14.95 - 14.95 15.00 14.95 - -

5 0.05 0.00 0.05 0.05 
V 

Low-Level I lOUT I <luA - - -
VOL 10 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VIN=VSS, VDD 15 - 0.05 - 0.00 0.05 - 0.05 
VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -Output High VOH=2.5V 

IOH VOH=9.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -Current 
VOH=13.5V 10 -1. 5 - -1. 3 -2.2 - -1.1 -
VIN=VSS, VDD 15 -4.0 - -3.4 -9.0 - -2.8 -

rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 
10 1.5 1.3 3.8 VOL=1. 5V - - 1.1 -

Current 
VIN=VSS, VDD 15 4.0 - 3.4 15.0 - 2.8 -
VOUT-0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -

Input Righ VOUT=1.0V, 9.0V 
7.0 VIR 10 - 7.0 5.5 - 7.0 -

Voltage VOUT=1.5V,13.5V 
I lOUT I <luA 15 11.0 - 11. 0 8.25 - 11.0 -

V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low VOUT=!,OV, 9.0V 
Voltage VIL VOUT=!. 5V, 13. 5V 10 - 3.0 - 4.5 3.0 - 3.0 

IIOUTI<luA 15 - 4.0 - 6.75 4.0 - 4.0 

Input "R" IIH VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 
Level 

Current "L" VIL=OV _10- 5 uA 
Level IlL 18 - -0.1 - -0.1 - -1. 0 

3-State "R" 
IDR VOUT=18V 10-4 

Output Level 18 - 0.4 - 0.4 - 12 

Leakage "L" uA 

Current Level 
IDL VOUT=OV 18 - -0.4 - _10-4 -0.4 - -12 

Quiescent 5 - 5 - 0.005 5 - 150 
IDD VIN=VSS, VDD 10 - 10 - 0.010 10 - 300 u~ 

Device Current 
* 15 20 0.015 20 600 - - -

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4516BP/BF 

:OMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V 

lut Voltage VIN 0 - VDD V 

,TIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- . ,-- -40·C 25·C 85·C IARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <lilA 
5 4.95 - 4.95 5.00 - 4.95 -

;h-Leve1 
:put Voltage VOH VIWVSS,VDD 10 9.95 - 9.95 10.00 - 9.95 -

15 14.95 - 14.95 15.00 - 14.95 - V 

I lOUT I <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

'-Level 
:put Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

VIN=VSS,VDD 
15 - 0.05 - 0.00 0.05 - 0.05 

VOW4•6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

:put High 
IOH VOH-9.5V 10 -1.5 - -1.3 -2.2 - -1.1 -'rent 

VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIWVSS,VDD 

rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

:put Low VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
10L :rent VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
mt High 

VIH 
VOUT=1.0V, 2.0V 10 7.0 - 7.0 5.5 - 7.0 -

.tage VOUT=1.5V, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -
I lOUT I < lilA V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

mt Low 
VIL 

VOUT=1.0V, 2.0V 10 - 3.0 - 4.5 3.0 - 3.0 
.tage VOUT=1.5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lilA 

uH" 
IIH VIH=18V 18 0.1 10-5 0.1 1.0 Level - - -

mt 
IlA :rent "L" 

Level IlL VlL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4516BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - _40°C 25°C S5°C CHARACTERISTIC TEST CONDITION VDD UN] BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 - 5 - 0.005 5 - 150 
Quiescent Device 

100 VIN=VSS, VDD 10 10 0.010 10 300 p.p - - -Current .. 15 - 20 - 0.015 20 - 600 

• All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UN 11 

5 - SO 200 
Output Transition Time 

tTLH 10 - 50 100 
(Low to High) 

15 - 40 SO 

5 SO 200 
ns -

Output Transition Time 
tTHL 10 - 50 100 

(High to Low) 
15 40 SO -

Propagation Delay Time 
5 - 210 420 

tpLH 

(CLOCK-A,B,C,DOUT) 
10 - S5 200 ns 

tpHL 
15 - 60 150 

5 - 310 620 
Propagation Delay Time tpLH 

10 - 115 240 ns 
(CLOCK-CARRY OUT) tpHL 

15 - SO ISO 

Propagation Delay Time 5 - 240 4S0 
tpLH 

(PRESET ENABLE, 10 - 90 210 ns 
RESET-A,B,C,DOUT) tpHL 

15 - 65 160 

Propagation Delay Time 5 - 350 700 

(PRESET ENABLE, 
tpLH 

10 130 320 - ns 
RESET-CARRY OUT) tpHL 

15 - 90 250 

5 - 110 250 
Propagation Delay Time tpLH 

10 45 120 - ns 
(CARRY IN - CARRY OUT) tpHL 

15 - 35 100 

5 1.9 3.S -
Max. Clock Frequency fCL 10 4 10.3 - MHz 

15 5.-5 15.1 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4516BP/BF 

~~11 C ELECTRICAL CHARACTERISTI CS (T;'=25°C, vss=ov, CLK 50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

Clock Input Rise 5 2.0 - -
e trCL 

2.5 10 - - tlS 
Clock Input Fall tfCL 

e 15 1.0 - -
5 - 130 260 .. , 

· Clock Pulse Width tw 10 - 50 100 ns 

15 - 35 70 

5 - 80 200 
• Pulse Width 

tWH 10 - 25 100 ns 
RESET ENABLE. RESET) 

15 - 10 75 

5 - 170 360 
· Set-up Time 

10 65 160 
P/DOWN-CLOCK) 

tsu - ns 

15 - 45 110 

5 - 80 160 
• Set-up Time 

10 30 60 
ARRY IN - CLOCK) 

tsu - ns 

15 - 10 45 

Set-up Time 5 - 65 150 

RESET ENABLE, trem 10 - 20 80 ns 

ESET-CLOCK) 15 - 10 60 

ut Capacitance CIN 5 7.5 pF 

EFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

VEFORM 1 

20ns 20n8 

CLOCK 

A. B. C, DOUT 

CARRY OUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

" TC4516BP/BF 

WAVEFORHS FOR MEASURE~lENT OF DYNA~llC CHARACTERISTICS 

WAVEFORM 2 

PRESET ENABLE. 
RESET 

A.B.C.DOUT 
CARRY OUT 

WAVEFORM 4 

CLOCK 

WAVEFORM 6 

PRESET ENABLE. 
RESET 

CLOCK 

20ne 

20ns 

20ne 

tsu 

20ns 

20ne 

/ 

trem 

WAVEFORM 3 

20ne 

WAVEFORM 5 
20ne 

UP/DOWN 

CLOCK 

20ne 

tsu 

20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

~518BP /TC4513BF 
~520BO/TC4520BF 

DUAL BCD UP COUNTER 
DUAL BINARY UP COUNTER 

.5l8BP/BF and TC4520BP/BF are up counters of BCD or 
lit binary. 
Ice both of TC45l8BP/BF and TC4520BP/BF contain two 
lependent circuits of counters with the same 
lctions in one package, counting or frequency 
rision of two BCD digits or eight binary bits can b 
lieved with one IC. The counters can be reset to 
, (Qo - Q3="L") by giving "H" level signal to RESET 
)ut regardless of other inputs. 
, counting condition is changed by the rising edge 
CLOCK input if ENABLE="H" or by the falling edge 
ENABLE if CLOCK="L". 

;OLUTE MAXH1UM RATINGS 
CHARACTERISTIC 

Supply Voltage 

mt Voltage 

:put Voltage 

Input Current 

,er Dissipation 

,rating Temperature 
Ige 
)rage Temperature 
Ige 

id Temp. /Time 

;IC DIAGRAt~ 

SYHBOL 

VDD 

VIN 

VOUT 

lIN 

PD 

TA 

Tstg 

Tsol 

RATING UNIT 

VSS-0.5-VSS+20 V 

VSS-O. 5 - VDD+O. 5 V 

VSS-0.5 - VDD+O. 5 V 

±10 rnA 

300(DIP)/180(MFP) m\, 

-40 -85 °c 

-65 -150 °c 

260°C . lOsec 

TC4518BP/BF 
TC4520BP/BF 

DIP16 (3D16A-P) 

16~ 
MFP16 (F16GC-P) 

CLOCK A 1 16 VDD 

ENABLE A 2 15 RESET B 

"OA 3 14 "3 B 

"1 A 4 1.3 "2B 

"2A 5 12 "1 B 

"3A 6 II "0 B 

RESET A 7 10 ENABLE B 

Vss 8 9 CLOCK B 

(TOP VIEW) 

/2 TC451BBP/BF 1/2 TC4520BP/BF 

LOCK ENABLE RESET CLOCK ENABLE RESET 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4518BP/BF, TC4520BP/BF 

TIMING CHART 

TC4518BP/BF 

CLOCK 
0 1 2 :3 4. 5 5 7 8 9 0 1 rt h 

2 3 4. 5 5 7 8 8 8 8 0 

- rt L L n. n. 1. rl 1. n. Il 1. II 
;---

RESET 

ENABLE ,I ru- J lJ lJ W- J lJ u- lJ 
Q.o 

- r-- r-- r-- r-- ,.- r-- ,..... 
- '-- - - - '-- '-- '- I-

r-- r-- - r-- r-- - r-- -
'-I- '---

r--I-
r--

TC4520BP /BF 

o 1 2 :3 4. 5 5 7 8 9 10 11 1111 12 1314 15 0 1 2 2 2 2 0 

CLOCK - Il Il L rt. n. n. L h-L n. n. L h II 

I----
RESET 

ENABLE r lJ J J J lJ W-W-lJ W-
- - I- r-- r- - ,..... r-

-'0 - - r-- - I- - r-- - '--

,..... - r--- - -
'<I r-- r-- - r-- r-- - r-- r-- -

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4518BP/BF, TC4520BP/BF 

~TIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- ,-- _40DC 2S DC BSDC 
HARACTERISTlC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

IIOUT I <LuA 
5 4.95 - 4.95 5.00 - 4.95 -

gh-Leve1 
tput Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

IIOUT I <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

w-Leve1 
tput Voltage VOL VIN=VSS, VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.05 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOH=2.SV 5 -2.5 - -2.1 -4.0 - -1. 7 -

tput High 
IOH rrent VOH=9.SV 10 -1. 5 - -1. 3 -2.2 - -1.1 -

VOH=13·SV 15 -4.0 - -3.4 -9.0 - -2.B -
VIN=VSS,VDD 

VOL=0.4V 5 0.61 0.51 1.5 0.42 rnA - - -. 
Itput Low 

IOL 
VOL=O.SV 10 1.5 - 1.3 3.B - 1.1 -

lrrent VOL=1. SV 15 4.0 - 3.4 15.0 - 2.B -
VIN=VSS,VDD 

VOUT=O.SV, 4.SV 5 3.5 - 3.5 2.75 - 3.5 -
,put High 

VIR 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -

11tage Vour=1. 5V, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -
lIourl <lilA 

V 
VOUT=O.SV, 4.SV 5 - 1.5 - 2.25 1.5 - 1.5 

,put Low 
VIL 

Vour=1. OV, 9.0V 10 - 3.0 - 4.- 3.0 - 3.0 
,ltage 

Vour=1.SV,13.SV 15 - 4.0 - 6.75 4.0 - 4.0 

IIour I <lilA 

"HI! 
IIR VIW1BV 1B 0.1 10-5 0.1 1.0 

Level - - -
lput #A 
lrrent ilL" 

Level IIL VIL=OV 1B - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - 150 
lies cent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 #A - - -Jrrent 

'" IS - 20 - 0.015 20 - 600 

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4518BP(BF, TC4520BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNI1 

5 - 80 200 
Output Transition Time 

tTLH 10 - 50 100 (Low to High) 
15 - 40 80 ns 

5 - 80 200 
Output Transition Time 

tTHL 10 50 100 (High to Low) -
15 - 40 80 

5 - 280 560 
Propagation Delay Time tpLH 

10 - llO 230 ns (CLOCK, ENABLE - Q) tpHL 
15 - 80 160 

5 - 160 650 
Propagation Delay Time 

tpHL (RESET - Q) 
10 - 70 225 

15 - 50 170 

5 1.5 5 -
Max. Clock Frequency fCL 10 3 14 - MHz 

15 4 18 -
5 

Max. Clock Input Risel trCL 
10 No Lomits 

Fall Time tfCL 
15 p.s 

Max. Input Risel 
5 20 - -tr 

Fall Time 10 2.5 - -
(ENABLE) tf 

15 1.0 - -
5 - 100 200 

Min. Clock Pulse Width tw 10 - 35 100 

15 - 30 70 

5 - 100 400 
Min. Pulse Width 

tw 10 35 200 
(ENABLE) - ns 

15 - 30 140 

5 - 55 250 
Min. Pulse Width 

10 25 llO 
(RESET) tWH -

15 - 20 80 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4518BP/BF, TC4520BP/BF 

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 

ZOne ZOne 

CLOCK 

ENABLE 

WAVEFORM 2 

ZOne ZOne 

RESET 

APPLICATION CIRCUIT 

(1) RIPPLE CARRY UP COUNTER 

CLOCK CLOCK 
RE8ET 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4518BP/BF, TC4520BP/BF 

APPLICATION CIRCUIT 

(2) PARALLEL CARRY UP COUNTER 

TC4518BP/BF 

CLOCK 

TC4520BP/BF 

vDD 

CLOCK 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4519BP 

TC4519BP 4-BIT AND/OR SELECTOR 
The TC4Sl9BP is a combined gate available as 

4-bit AND/OR select gate, quad 2-channel data selector 
or quad exclusive-NOR gate according to the conditions 
of two control inputs A and B. 

Since all the outputs are provided with the 
buffers of two-stage inverters, the input/output 
transmission characteristics have been improved and 
the noise immunity has been elevated. Thus, as in
crease in propagation delay time caused by an increase 
in load capacity is kept to a minimum. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS .:. 0.5 '" VSS + 20 V 

Input Voltage VIN VSS_O.S",VDD+O.S V 

Output Vol tage VOUT VSS:' 0.5'" VDD+0.5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300 mW 

Operating TA -40'" 85 °c 
Tempera ture Range 
Storage 

Tstg -65'" ISO °C Temperature Range 

Lead Temp ./Time Tsol 260°C· 10 sec 

LOGIC DIAGRM1 

DIP16(3D16A-P) 

PIN ASS I GNMENT 

x~ 12 l5 X3 

Y21 3 14 B 

Xl 14 13 Z3 

Y1 
5 12 Z2 

Xo 6 li Zl 

Yo 7 JD Zo 

Vss Is 9 A 

(TOP VJ:EW) 

TRUTH TABLE 

CONTROL IN roTS OUTPUT 

A B 

L L L 

L H 

H L 

H H 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4519BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

r-- -40°C 25°C 85°C 
CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level IIOUTI<l)JA 
5 4.95 - 4.95 5.00 - 4.95 -

Output Voltage 
VOH 10 9.95 - 9.95 lO.OO - 9.95 -

V1N=VSS ' Vnn 15 4.95 - 14.95 15.00 - 14.95 -
V 

I lOUT I <l)JA 5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level 

VOL 0.00 0.05 0.05 Output Voltage VIN=VS S, VnD 
10 - 0.05 - -
15 - 0.05 - 0.00 0.05 - 0.05 

VOH-4.6V 5 0.61 - -0.51 -1. 0 - -0.42 -
Output High 

VOH=2.5V 5 2.5 - -2.1 -4.0 - -1. 7 -
IOH VOH=9.5V -2.2 -1.1 10 -1. 5 - -1. 3 - -Current VOH=13.5V IS -4.0 - -3.4 -9.0 - -2.8 -

VIN=VSS, VnD 
rnA 

VOL=0.4V S 0.61 - 0.51 1.5 - 0.42 -
Output Low VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current IOL 

VOL=1.5V IS 4.0 - 3.4 15.0 - 2.S -
VIN=VSS, Vnn 

VOUT=0.5V, 4.5V ! 

Input High 5 3.5 - 3.5 2.75 - 3.S -
VOUr=1. OV, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1. 5V ,13 .5V 15 11.0 - 1.0 8.25 - 11. 0 -

I lOUT I <l)JA 
V 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - loS 
Input Low VOUT=1.0V, 9.0V 10 3.0 - 4.S 3.0 - 3.0 -
Voltage VIL VOUT=1. SV ,13. SV 4.0 6.7S 4.0 4.0 IS - - -

I lOUT I <l)JA • 
"HI! IIH VIH=lSV IS - 0.1 - lO-S 0.1 - 1.0 Input Level )JA 

Current "L" IlL VIL=OV 18 -0.1 - _10-S -0.1 - -1.0 
Level -

Quiescent 5 - S - O.OOS S - ISO 

IDn VIN=VSS, VnD 10 - 10 - O.-OlO 10 - 300 )JA 
Device Current 

* IS 20 O.OlS 20 - 600 - -
* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4519BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta:25°C, VSs:OV, CL:50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION Vnn(V) MIN. TYP. HAX. UNITS 

Output Transition Time 5 - 80 200 
tTLH 10 - 50 100 

(Low to High) 15 - 40 80 

Output Transition Time 5 - 80 200 
tTHL 10 - 50 100 ns 

(High to Low) 15 - 40 80 

Propagation Delay Time tpLH 5 - 190 500 
10 - 80 225 

(A, B, Xn, Yn - Zn) tpHL 15 - 60 165 

Input CapaCitance CIN - 5 7.5 pF 

WAVEFOR~1 FOR r·1EASUREt-1ENT OF DYNAMI C CHARACTERI STI CS 

20ne 20ns 

-+-+_t...!p::;H::..L t pLH 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4521BP C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4521BP 24-STAGE FREQUENCY DIVIDER 

TC4521BP is frequency divider consisting of 24 
stages of flip-flops. The input section is equipped 
with an inverter to enable to use either RC oscillator 
circuit or crystal oscillator circuit and to accept 
pulse from external clock source. 

Each flip-flop is inverted by the falling edge of the 
output of previous sta~e flip-flop and this can count 
up to the maximum of 2 '=16,777 216. 
Since six outputs, 2 18 , 2 19 22~, 221 , 222 and 223 
are available b~sides of 2 2t , adjustment of frequency 
divided output can be achieved. 

ABSOLUTE r'~AXINUr·1 RATINGS 

CHARACTERISTIC SYHBOL RATING UNITS 

VDDl VSSl-0.5 '\, VSSl+20 
DC Supply Voltage V 

VDD2 VSSl-0.5 '\, VDDl+0.5 

Input Voltage VIN VssrO.5 '\, VDDl+0.5 V 
Output Voltage Votrr VSSl-0.5 '\, VDDl+0.5 V 

DC Input Current lIN flO rnA 

Power DiSSipation PD 300 mW 
Operating TA -40 '\, 85 °c Temperature Range 
Storage 
Temperature Range Tstg -65 '\, 150 °c 

Lead Temp. /Time Tsol 260° C • 10 sec 

BLOCK DIAGRA~l 

OUTI ~VD~2 ~T2 
hESET 2 ~. 
INl~ Lb ~ 

I 
STAGES 

h 1 -- 1"7 
(CTA~ln 

VSS2 3 

4 STAGES 18 - 24 

I (STATIC) 

~~~~~~cb 
Q18 Q19 Q20 Q21 Q22 Q23 Q 24 

w~ ~VU 

DIP 16 (3 Dl 6.J,.-P ) 

PIN ASSIGN~lENT 

~ Q24 1 16 VDDl 

P.ESET 2 15 Q23 

VSS2 3 14 022 

OU'?z 4 13 021 

VDD2 5 12 020 

IN2 6 11 Q19 

OUTl 7 10 Q18 

Vs Sl 8 9 INI 

(TO} VIEW) 

COUNT CAPACITY 

OUTPUT COUNT CAPACITY 

,,18 2 18 = 262.144 

,,19 2 19 = 5'24,288 

,,20 2 2: = 1.048,5'76 

,,21 221 = 2,097,152 

,,22 2 2 :<: = 4.194,304 

,,23 2 23 = 8.38B,60S 

0.24 22.1.= 16,777,216 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4521BP 

LOG! C D! AGRA~l 

VDDl vS S1 

~ ~ ¢ I 
I I 

~ 

INTERNAL FLIP FLOP LOGIC DIAGRAM FLIP FLOP TIMING CHART 

~------------~ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4521BP 

RECOMMENDED OPERATING CONDITIONS (VSS·OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

OC Supply Voltage KTOOlo VOO2 3 - 18 V 
Input Voltage VIN 0 - VOOI V 

STATIC ELECTRICAL CHARACTERISTICS (VSSl=VSS2=OV VOOl=VOD2) , 
r-- -40'C 2S'C 85'C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 
(V) rlIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <llJA 
5 4.95 - 4.95 5.00 - 4.95 -

Output Voltage 
VOH 10 9.95 - 9.95 10.00 - 9.95 -

VIN-VSS ' VDO 15 14.95 - 14.95 15.00 - 14.95 -
5 0.05 0.00 0.05 0.05 V 

I lOUT I <llJA - - -
Low-Level VOL 10 0.05 0.00 0.05 0.05 Output Voltage VIN=VSS , VDD - - -

15 - 0.05 - 0.00 0.05 - 0.05 
VOH=4.6V 5 -0.61 - -0.51 -1.0 - 0.42 -

Output High 
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

IOH VOH=9.5V 10 -1. 5 - -1.3 -2.2 - -1.1 -
Current VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -

VIN=VSS, VDD 
rnA 

VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -
Output Low VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current IOL 

VOL=1.5V 15 4.0 3.4 15.0 2.8 - - -
VIN=VSS, VDD 

VOUT-0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.S - 7.0 -
Voltage 

VIH 
VOUT-L SV ,13. SV IS 11.0 - n.o 8.2S - 11. 0 -
I lOUT I <llJA 

VOUT=O.SV, 4.SV S 1.5 2.25 1.5 1.5 V - - -
Input Low VOUT=1. OV, 9.0V 10 - 3.0 - 4.S 3.0 - 3.0 

Voltage VIL VOUT=1. 5V ,13. 5V IS - 4.0 - 6.75 4.0 - 4.0 

IIOUTI<llJA 
IIH" IIH VIH=18V 18 - 0.1 - lO-S 0.1 - 1.0 Input Level 

Current liLt! _lO- S 
lJA 

Level 
IIL VIL=OV 18 - -0.1 - -0.1 - -1.0 

Quiescent 5 - 5 - 0.005 5 - ISO 

IDD VIN=VSS, VOD 10 - 10 - 0.010 10 - 300 lJA 
Device Current 

* 15 - 20 - 0-.015 20 - 600 

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4521BP 

DYNAt·lIC ELECTRICAL CHARACTERISTICS (Ta=25°C. VSSl=VSS2=OV, VDDl=VDD2. CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. HAX. UNITS 

Output Transition Time 5 - 80 200 
tTLH 10 - 50 100 

(Low to High) 15 - 40 80 ns 
5 - 80 200 

Output Transition Time 10 50 100 tTHL -
(High to Low) 15 - 40 80 

Propagation Delay Time tpLH 
5 - 1.8 9.0 

10 - 0.6 3.5 
(IN2 - Q18) tpHL 15 - 0.4 2.7 

5 - 1.9 12 
lJS 

Propagation Delay Time tpLH 
10 - 0.7 4.5 

(IN2 - Q24) tpHL 15 - 0.5 3.5 

Propagation Delay Time 5 - 250 2600 

(RESET - Qn) 
tpHL 10 - 100 1000 ns 

15 - 65 750 
5 3 10 -

Max. Clock Frequency fCL 10 6 25 - MHz 
15 8 30 -

Max. Clock Input Rise Time trCL 5 20 - -
10 5 - - lJS 

~lax. Clock Input Fall Time t fCL 
15 4 --

5 - 50 385 

}1in. Clock Pulse Width tw 10 - 20 150 
15 - 15 120 ns 

Min. Pulse Width 5 - 100 1400 
tWH 10 - 40 600 

(RESET) 15 - 30 450 
Input Capacitance CIN - 5 7.5 pF 

WAVEFORI'i FOR NEASURH1ENT OF DYNA~lI C CHARACTERI STI CS 

20ns 20ns 

RESET 

I "~~'----j.-rl 
tnHL ""pLH 

On 

---------------369----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4521BP 

APPLICATION CIRCUIT 

* When CR oscillation is used as time reference 

,t 
RS 

RS ,.,2 RT 

16 

7 
f asc "" 7,,--"Z"'R":T'-;;-C-T 

S 
RT 

016 Q24 

* When crystal oscillation circuit is used as the time reference 

T 1 d t lyp~ca a a 

Xl tal (Hz) C1 ,CO (pF) Ro (,n) 

32.76Sk 15 * 500k * 
lOOk 60 50k 

1M 50-55 lk 

4.194304M 15 0 

'" : A CASE OF LESS THAN VDD -10V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4522BP 
TC4526BP/BF 

TC4522BP 
TC4526BP/TC4526BF 

PROGRN·l~lABLE DIVIDE-BY-N 4-BIT COUNTER (BCD) 
PROGRM1~lABLE DIVIDE-BY-N 4-BIT COUNTER;.:.....c.(.::.B.:..:in=a.:.."ryi....!)~ ______ --, 

TC4522BP, TC4526BP/BF is a 4-bit, synchronus, dwon 
counter having clear, preset and inhibit function. 
The counting operation of each counter is made at the 
rising edge of CLOCK. The counter can advance its 
counting operation at the falling edge of INHIBIT 
input by setting the CLOCK input to "H" level. 
The programmable frequency division circuit can be 
formed by using the PRESET ENABLE input. Also the 
circuit can be expanded by means of cascade connection 
by use of the CASCADE FEEDBACK input and "0" output. 
(Refer to application circuit). This counter is 
suitable to programmable frequency-dividers, 
synthesizers, etc. 

ABSOLUTE ~lAXJr.1U~1 RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5- VSS+20 V 

Input Voltage VIN VSS-0.5-VDD+O.5 V 

Output Voltage VOUT VSS-O. 5 -VDD+O. 5 V 

DC Input Current lIN flO rnA 

Power Dissipation PD 300(DIP)/180(MFP) mW 

Oper&ting Temperature °c TA -40 - 85 Range 

Storage Temperature 
Tstg -65 -150 °c 

Range 

Lead Temp. /Time Tsol 260°C 10sec 

TRUTH TABLE 

(TC4522BP. TC4526BP/BF) (TC4522BP) 

MASTER Coun-c '<0 "1 "2 PRESET ACTION CLOCK INHIBIT ENABLE RESET 9 H L L 

L .. L L NO COUNT 8 L L L 

S L L L COUNT 7 H H H 

.. H L L NO COUNT 6 L H H 

H L L L COUNT 5 H L H 

.. ~ H L PRESET 4 L L H 

.. .. .. H RESET 3 H H L 

2 L H L 

Ii Don't Care 1 H L L 

° L L L 

DIP16 (31116A-P) 

16~ 
MFP16 (FI6GC-P) 

PIN ASSIGNt·1ENT 

~ 
'<3 1 16 V DD 

Dp3' 2 15 '<2 
PRESET 
ENABLE 3 14 Dp2 

CASCADE INHIBIT 4 13 FEEDBACK 

DpO 5 12 • 0' 

CLOCK 6 ill Dpl 

'<0 I 7 10 II MASTER 
RESET 

vss I 8 9 "1 

(TOP VIEW) 

(TC4526BP/BF) 
Count "0 '<I '<2 '<3 

15 H H H H 

14 L H H H 

"3 13 H L H H 

H 12 L L H H 

H 11 H H L H 

L 10 L H L H 

L 9 H L L H 

L 8 L L :L H 

L 7 H H H L 

L 6 L H H L 

L 5 H L H L 

L 4 L L H L 

L 3 H H L L 

2· L H L L 

1 H :L L L 

° L L L L 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4522BP, TC4526BP/BF 

LOGIC DIAGRAM 

CASCADE 
FEEDBACK 

PRESET 
ENABLE 

DpO 

INHIBIT 4 C~t:t;=:[>-L--..J 

)-+-----+-t-++-klt>-<12 . o· 

MASTER 
RESET 10 - -

:i~' D:f1fw-o 
F/Fl_4 F/F5 

.. ----- TC4526BP/BF 

--TC4522BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4522B~TC4526BP/BF 

TIMING CHART 

(TC4522BP) 

CJ' 

-
MR -
PE - -r-

IL ~U-~ W- I ~ INHIBIT 

:FL ~ n... L IL rt IL IL fl fl it !L rL CLOCK 
1"--- -

[ DpO -- - --- --
Dp1 - -

~l 
- -- DON'T CARE UNTIL PE GOES 'H' 

Dp2 - ---
~~ 

-- -
Dp3 -=-, .:..:.. '-- r-- I-- r-- f- - r-- r f-

0.0 - f- '-- '--

== I-- f= !-- - '-- f::: I---r-= -- r-- I-- e--
0.1 -- r--I-- I---
0.2 -- r--I--- I--- f--
0.3 ---- I-f- - - r-

'0 ' -

(TC4526BP/BF) 

CJ' 

-
MR -
PE .' -

- - f--
r 
r~ I Lf INHIBIT 

~ ~ rt n-:t rt n-rt-~ rt-fl rL n-IL IL !l 1 
"-

CLOCK 

- -II DpO -- -~ _J IL. --.., --
Dp1 

::: -- ~~ - - DON'T CARE UNTIL PE GOES 'H' 
Ir --

Dp2 -- - ---

1,--, Ir --
Dp3 -- - -' t=- - r-- I-- r-- I-- - I-- r- r-

'<0 -- fo-I- '--

== 
- 1= - 1= I-- = 

'- r-I--= - I-- - e--
0.1 -- I-- - 1--- r-I-- f--- I 0.2 ----
'<3 --

-fo-l- e-- r-
'0 ' -- - I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4522B~TC4526BP/BF 

RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - -40°C 25°C 85°C CHARACTERISTIC BOL TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I <lilA 
5 4.95 - 4.95 5.00 - 4.95 -

High-Level 
Output Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 0.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

I IOUTI <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 
Output Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - O.OS 

IS - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -O.Sl -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.SV 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD rnA 

I 
VOL=0.4V 5 0.61 - O.Sl 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current 

VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -
VlN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.S 2.75 - 3.5 -
Input High 

VIR 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.S - 7.0 -

Voltage VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 8.2S - 11.0 -
I lOUT I <LuA V 
VOUT=O.SV, 4.5V S - 1.5 - 2.2S 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage 

VOUT=1. SV, 13. SV IS - 4.0 - 6.75 4.0 - 4.0 

lIouTI <lilA 

IIH" 
IIH VIH=18V 18 0.1 10-S 0.1 1.0 

Level - - -
Input IlA 
Current ilL" 

Level IlL VIL=OV 18 - -0.1 - ~10-S -0.1 - -1. 0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4522B~TC4526BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- - -40°C 2SoC 8SoC 
CHARACTERISTIC 

lEaL 
TEST CONDITION VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

S - S - 0.005 5 - 150 
Quiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 p,A 
Current - - -.. 

15 - 20 - O.01S 20 - 600 
• All va11d lnput comblnatlons. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C VSS=OV CL=50pF) , , 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

5 - 80 200 
Dutput Transition Time 

10 50 100 (Low to High) tTLH -
15 - 40 80 

ns 
5 - 80 200 

Jutput Transition Time 
10 50 100 

(High to Low) tTHL -
15 - 40 80 

5 - 4S0 llOO 
Propagation Delay Time tpLH 

10 - 170 4S0 
(CLOCK, INHIBIT - Qn) tpHL 

15 - 120 320 

S - SOO llOO 
Propagation Delay Time tpLH 

10 - 190 450 
(CLOCK - "0") tpHL 

15 - 130 320 

5 - 470 llOO 
?ropagation Delay Time tpLH 

10 - 190 450 
(PE - Qn) tpHL 

15 - 130 320 ns 
5 - 280 llOO 

'ropagation Delay Time tpLH 
10 - 120 450 

(Dpn - Qn) tpHL 
IS - 80 320 

5 - 430 llOO 
'ropagation Delay Time 

tpHL 10 170 4S0 
(RESET - Qn) -

15 - 125 320 

S - 160 480 
'ropagation Delay Time tpLH 

10 - 100 260 
(CF - "0") tpHL 

IS :- 70 200 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4522BP, TC4526BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta;25°C, VSs;OV, CL;50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) 
MIN. TYP. MAX. UNIT 

5 1.0 2 -
Max. Clock Frequency fCL 10 3.0 6 - MHz 

15 4.0 9 -
5 20 - -

Max. Clock Input Risel trCL 
10 2.5 - -Fall Time tfCL 
15 1.0 - -

5 20 
l1S 

Max. Input Risel - -tr 
Fall Time 

tf 
10 2.5 - -

(INHIBIT) 15 1.0 - -
5 - 250 500 

Min. Clock Pulse Width tw 10 - 85 170 

15 - 55 110 

5 - 330 660 
Min. Pulse Width 

tWH 10 140 280 (PRESET ENABLE) - ns 

15 - 100 200 

5 - 270 540 
Min. Pulse Width 

tWH 10 - 110 250 (RESET) 
15 - 80 200 

5 - 30 150 
Min. Hold Time 10 20 50 

(Dpn -PEl tH - ns 

15 - 15 40 

Input Capacitance CrN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4522B~TC4526BP/BF 

WAVEFORNS FOR t·1EASURH1ENT OF DYNAmC CHARACTERISTICS 

WAVEFORM 1 
20ns 20ns 

CLOCK 

INHIBIT 

• o· 

WAVEFORM 2 
20ne 20ns 

PE 

tpHL tpLH 

WAVEFORM 3 WAVEFORM 4 
20ns 20n8 20ns 20ne 

CF 

• O' 
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cI 
en N-STAGE PROGRAMI4ABLE FREQUENCY DIVIDER 
:z: -
Il ~ 

RESET 

fin 

R 

CI' '0' 

CL 1t3 
Inh TC4522BP 

(T04526BP) 
PE 

'0' 
2 

T04522BP 
Inh 

It:! 

(TC4526BP) 
PE 

OF '0' CI' 
3 

1t3 CL 

VDD 0 
ttl I I I I I I III I I I I . I I I I I I I 

"" .... ... 
Nl N2 

TIl4I NG CHART 
(N) (N) 

1 o N-l 1 o N-l 

~-------JlflJl 

Jl. _____ ._ .. Jl 
fin 

tout 

fin 
fout =-N- N.lo;;O 

N3 

COUNTING CYCLE 

9(15) 9(15) 

B(14) B(14) 
I 
I 
I 

Nl N2 
I I 
I I 
I I 
I 

2 (2) 2(2) 

1111 (1) 
1(1) 

0(0) O{O) 

COUNTER COUNTER 

NO.1 NO.2 

". d -l 

" 0 
" en .- .Pro J: .... iii n C1I » ". 

~ ;j ~ 0 N 
:z m !!l 
n :0 ~ .... 
:>:l -4 m n 

0 0 c: 
Q 

"l 
~ .Pro :II n C1I 0 

~ C 
TC4522BP 0) =l 

Inh m -l (TC4526BP) m PE 
~ 0 

J: 
Z m ~ ." 

n-l 

r 
0 
~ » 

tUll I 
Nn -l Nn 

R 10kfi-l00kO 

9(15) 

B(14) 
I 
I 
I 
I " r , 
I I 
I I 

: (:---- : (2) 

1 (1) 1 (1) 

0(0) 0 (0) 

COUNTER COUNTl!lR 

NO.3 NO. n 



TOSH1BA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4527BP BCD RATE ~1UL TIPLIER 
TC4527BP is BCD rate multiplier from which arbi

trary number of output pulses determined by BCD inputs 
(AIN through DIN) can be obtained by supplying ten 
olock inputs. 
Por example, set ting BCD input to "7" (A = B = C = "H" 
md D = "L"), if ten counting pulses are applied to 
:LOCK input, seven pulses are output to OL~ (OUT) 
:erminals. Usually, when used alone, ENABLE, STROBE 
'.ND CASCADE inputs are kept at "L" level but when used 
In the cascade connection, refer to the example of 
Ipplications. 
lesides of its original purpose of arithmetic circuits, 
:his TC4527BP can be utilized for digital filters, fre 
juency synthesizers and programmable pulse generators. 

IBSOLUTE MAXIMUM RATINGS 

TC4527BP 

DIP16 (3 DI6A-P) 

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT 

lC Supply Voltage VDD VSS -0.5 'UVSS+20 V 
"g'l~ 

cnput Voltage VIN VSS _ 0.5 'U VDD +0.5 V 
vDD 

lutput Vol tage VOUT V SS _ 0.5 'U VDD + 0.5 V 
012 15 B 

DI3 14 A 

lC Input Current lIN ±10 rnA SETI4 13 CLEAR 

lower Dissipation PD 300 mW OUT 15 12 CASCADE 

lperating TA -40'" 85 °c 
OUT 6 11 EIN 

:emperature Range EOUT 7 1 STROBE 

:torage 
Tstg °c VSS 8 9 CLOCK 

:emperature Range -65'" 150 (RATE INPUT) 

.ead Temp. /Time Tsol 260°C· 10 sec (TOP VI EW) 

.OGIC DIAGRAt1 

EIN llr---{>>--C~------~-r~ 

CLOCK 

'F RES ET PREFERRED 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4527BP 

TRUTH TABLE 

INPUTS OUTPUTS 

D C B A 
No. OF 

EIN STROBE CASCADE CLEAR SET OUT 0iiT "g" EOUT CLOCK PULSES 

L L L L 10 L L L L L L H 1 1 

L L L H 10 L L L L L 1 1 1 1 
L L H L 10 L L L L L 2 2 1 1 

L L H H 10 L L L L L 3 3 1 1 

L H L L 10 L L L L L 4 4 1 1 

L H L H 10 L L L L ~L 5 5 1 1 

L H H L 10 L L L L L 6 6 1 1 

L H H H 10 L L L L L 7 7 1 1 

H L L L 10 L L L L I L 8 8 1 1 

H L L H 10 L L L L L 9 9 1 1 

H L H L 10 L L L L L 8 8 1 1 

H L H H 10 L L L L L 9 g 1 1 

H H L L 10 L L L L L 8 8 1 1 

H H L H 10 L I L L L I L 9 9 1 1 

H H H L 10 L L L L L 8 8 1 1 

H H H H 10 L L L L L 9 9 1 1 
~ * '" " 10 H L L L L .... .... .a. H 

* '" * * 10 L H L L L L H 1 1 

'" '" * '" "U L L Il L L Il .a. 1 1 
H '" * '" 10 L L L t1 10 lu L H 

L * * '" 10 L L L " L L H L H 

* '" '" '" lU L L L L h L Il H L 

::>i< DONIT CARE .a. UNDETERMINED 1-10: NO OF PULSES 

TUlING CHART 

CLOCK 

CLEAR 

EIN 

PRESET No.OF 

PRESET No.OF 

PRESET No.OF 

PRESET No.OF 

PRESET No.OF 4 
OUT 

PRESET No .OF 5 

PRES],'T No. OF 6 

PRESET No. OF 7 

PRESET No .OF 8 

PREEET No.OF 9 

" g' 

EOUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4527BP 

RECOMMENDED OPERATING CONDITIONS (VSS~OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 

Input Vol tage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 

r-- -40'C 25'C 85'C 
CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <lIJA 
5 4.95 - 4.95 5.00 - 4.95 -

Output Voltage 
VOH 10 9.95 - 9.95 10.00 - 9.95 -

VIN=VSS ' VDO ~4.95 15 14.95 - 4.95 15.00 - - V 

Low-Level IloUTI <lIJA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VOL 
VIN=VSS. VOD 

10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
Output High 

VOH=2.5V 
5 -2.5 - -2.1 -4.0 - -1. 7 -10H VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -Current 

VOH=13.5V 
15 -4.0 - -3.4 -9.0 - -2.8 -

VIN=VSS. VDD 
VOL=0.4V 

rnA 
5 0.61 - 0.51 1.5 - 0.42 -

Output Low VOL&0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current IOL 

VOL=1.5V 15 4.0 - 3.4 15.0 - 2.S -
VIN=VSS, VDO 

VOUT=0.5V, 4.5V 5 3.5 3.5 2.75 3.5 Input High - - -
VOUT=1.0V, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1.5V ,13. 5V 

15 11.0 - 11.0 8.25 - 11.0 -
Il oUTI<lIJA 

V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low VOUT=l.OV, 9.0V 
10 3.0 4.5 3.0 3.0 

VIL - - -
Voltage VOUT=1. 5V ,13. 5V 

15 - 4.0 - 6.75 4.0 - 4.0 
Il oUTI<lIJA 

:nput 
"H" IIH VIH-1SV 18 - 0.1 - 10-5 0.1 - 1.0 
Level 

:urrent ''L'' _10-5 
IJA 

Level 
IlL VIL=OV IS - -0.1 - -0.1 - -1.0 

Quiescent 5 - 5 - 0.005 5 - 150 
IDD VIN=VSS , VDD 10 - 10 - 0.010 10 - 300 IJA 

Device Current 
* 15 20 0.015 20 600 - - -

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4527BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta~25°C VSs~OV CL=50pF) . . 
CHARACTERISTIC SYMBOL TEST CONDITION rvnD MIN. TYP. MAX. UNIn 

(V) 

Output Transition Time 5 - 80 200 

(Low to High) tTLH 10 - 50 100 
15 - 40 80 

5 - 80 200 
Output Transition Time 

tTHL 10 - 50 100 
(High to Low) 15 - 40 80 

Propagation Delay Time tpLH 5 - 230 460 
10 - 95 190 

(CLOCK - OUT) tpHL 15 - 70 140 

tpLH 5 - 190 380 
Propagation Delay Time 

10 80 160 -
(CLOCK - OUT) tpHL 15 - 60 120 

Propagation Delay Time tpLH 5 - 340 680 

tpHL 
10 - 140 280 

(CLOCK - EOUT) 15 - 100 200 
ns 

Propagation Dplay Time tpLH 5 - 260 600 

tpHL 
10 - 150 300 

(CLOCK _ "9") 
15 - 100 200 

Delay Time tpLH 5 - 150 300 
Propagation 

10 - 65 150 
(STROBE - OUT) tpHL 

15 - 55 120 

Propagation Delay Time tpLH 5 - 95 190 
10 - 45 90 

(CASCADE - OUT) tpHL 15 - 30 70 

Propagation Delay Time tpLH 5 - 320 660 
10 - 130 300 

(SET. CLEAR - OUT) tpHL 15 100 220 -
Propagation Delay Time tpLH 5 - 140 280 

tpHL 
10 - 60 120 

(ErN - EOUT) 15 - 50 100 

5 1.0 2 -
Max. Clock Frequency fCL 10 2.5 6 - MHz 

15 3.5 8 -
Max. Clock Input Rise Time t rCL 5 20 - -

10 15 - - ~E 
Max. Clock Input Fall Time tfCL 15 15 - -

5 - 250 500 

Min. Clock Pulse Width tw 10 - 85 170 
15 - 60 100 

110 220 
n, 

5 -Min. Pulse Width tWH 10 45 90 -
(SET, CLEAR) 15 - 35 70 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4527BP 

YNAMIC ELECTRICAL CHARACTERISTICS (Continued) 

CHARACTERISTIC SYHBOL TEST CONDITION VCC(V) HIN. TYP. ~IAX. UNITS 

Hin. Set-up Time 5 - 160 320 

(EIN - CLOCK) 
tsu 10 - 60 120 

15 - 50 100 

Hin. Removal Time 5 - 120 240 

(EIN - CLOCK) 
t rem 10 - 45 130 

15 - 25 llO 
ns 

Hin. Removal Time 5 - -50 0 
t rem 10 - -20 0 

(SET - CLOCK) 15 - -10 0 

~1in • Removal Time 5 - -35 60 
t rem 10 - -15 40 

(CLEAR - CLOCK) 15 - -10 30 
[nput Capacitance CIN - 5 7.5 pF 

WEFORM FOR MEASURHIENT OF DYNA~1JC CHARACTERISTICS 

WAVEFORH 1 

ZOns ZOna 
WAVEFORH 2 

CLOCK 

OUT 

1< g" 
WAVEFORH 3 

ZOna 20na 

BOUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4527BP 

WAVEFOR~' FOR ~'EASURmENT OF DYNAt~IC CHARACTERISTICS 

WAVEFORM 4 

20ne 20ns 

SET 

CLEAR 

OUT 

APPLICATION CIRCUIT 

TWO TC4527B'S IN CASCADE 

CLOCK 

1 oJ. ,..----.., 
A 

B 

C 

D 

OUT 

CLOCK EOUT 

CASCo 

ErN 

ST 
S 

WAVEFORM 5 

SET. 
CLEAR 

CLOCK 

A 

B 

C 

D 

CLOCK 

CASCo 

I-..\-.o--I EIN 

20n8 

OUTPUT 

TC4527BP x 2 

20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4528BP/BF 

:4528BP /TC4528BF DUAL ~10NOSTABLE r,lUL TI VI BRATOR 

TC4528BP/BF contains two circuits of monostable 
,lti vibrators with the capabilities of retrigger 
eration and reset operation in one chip. 
e trigger operation can be achieved either by rising 
ge or falling edge if one of two inputs A and Bare 
lected. As the pulse width of mono-stable multi
brator output is determined by the time constant of 
:ternal resistor (Rx) and external capacitor (Cx). 
de range of output pulse width can be obtained. 
e asynchronous reset operation from outside can be 
hieved by setting CD input to "L" level, and this CD 
put can be also applied for inhibiting the trigger 
eration and for shortening the time period from 
.rning the power on the time when TC4528B becomes 
Ie to perform the mono-stable operation. MFP16(F16GC-P) 

--------------------~ PIN ASSIGN~1ENT 
SOLUTE r·1AXIt1Ur" RATINGS 

CHARACTERISTIC SnrnOL RATING UNITS ITl ~ VDD 

Supply Voltage VDD VSS - 0.5 'V VSS + 20 V 
1T2 2 15 2T1 

put Voltage VIN VSS - 0.5 'V VDD+0.5 V 
leD 3 14 2T2 

tput Voltage VOUT VSS - 0.5 'V VDD+0.5 V 

Input Current lIN ~10 rnA 
1A 4 13 2CD 

wer Dissipation PD 300(DIP)/180(MFP) mW 1B 5 12 2A 

erating 
TA -40 'V 85 °C 1" 6 11 2B 

Temperature Range 
-orage Tstg 1" 7 1U. "" Temperature Range -65 'V 150 °C 

Tsol Vss 8 9 2" ad Temp. /Time 260°C' 10 sec 

GI C 01 AGRA~l 
(TOP VIEW) 

/2 TC4528BP/BF) 
3{S TRUTH TABLE 

VDD 

-& 
INPUT OUTPUT 

NOTE 

f-l>o-Y "p A B CD " " r@- S H F. n U OUTPUT PULSE 

~ 
I L n L H INHIBIT 

T1 Ox 
L ~J H H L H INHIBIT 

L L H .n. 1J OU TPUT PULS Ie 

A Vss 
~: ~!. L L H INHIBIT 

\0 ..... I k~ :* Don It Care 
5{ I v 

B 4" 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4528BP/BF 

TJ ~1I NG CHART 

CD 

... : TRIGGER 

i : RETRlOOER 

A : REBET 
tl,t2 ,t3 : tl,t2,t3<tw 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. 

DC Supply Voltage VDD 3 

Input Voltage VIN 0 
External Resistance RX 5 

External Capacitance Cx 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 
ry- -40°C 

CHARACTERISTI C SYMBOL TEST CONDITIONS DD 
(V) MIN. MAX. MIN. 

High-Level I lOUT, I <l)JA 5 4.95 - 4.95 

Output Voltage VOH 10 9.95 - 9.95 
VIN=VSS. VDD 15 14.95 - 14.95 

Low-Level I lOUT I <lllA 5 - 0.05 -
Output Voltage VOL 10 - 0.05 -

VIN=VSS • VDD 15 - 0.05 -
VOH=4.6V 5 -0.2 - -0.61 

Output High VOH=2.5V 
5 - - -

Current 10H VOH=9.sV 

VOH=13.5V 10 -0.5 - -0.4 

VIN=VSS' VDD 15 -1. 4 - -1. 2 

t2 t3 

TYP. MAX. UNITS 

- 18 V 

- VDD V 

- 1000 kQ 

No Lirni ts llF 

25°C 85°C 

TYP. HAlL MIN. MAX. 
UNr 

5.00 - 4.95 -
10.00 - 9.95 -
15.00 - 14.95 - V 

0.00 0.05 - 0.05 
0.00 0.05 - 0.05 
0.00 0.05 - 0.05 

- -0.12 -
- - -

rnA 
- -0.3 -
- -1.0 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4528BP/BF 

,TATIC ELECTRICAL CHARACTERISTICS (Continued) 

r -40°C 25°C S5°C 
HARACTERISTI C SYMBOL TEST CONDITIONS (~~ UNITS 

HIN. MAX. MIN. TYP. MAX. HIN. MAX. 

VOL=0.4V 5 0.52 - 0.44 - 0.36 -
'utput Low VOL =0. 5V 

IOL VOL=1.5V 10 1.3 - 1.1 - 0.9 - rnA 
Current 

VIN=VSS. VDD 15 3.6 - 3.0 - 2.4 -
VOUT-0.5V. 4.5V 5 3.5 - 3.5 2. 75 - 3.5 -

nput High VOUT=1.0V, 9.0V 
VIR VOUT=1. 5V .13. 5V 

10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

IIOUTI<lIJA 15 11. 0 - 11. 0 S.25 - 11.0 -
VOUT=0.5V, 4.5V V 

5 - 1.5 - 2.25 1.5 - 1.5 
nput Low VOUT=1. OV, 9.0V 

VIL VOUT=1. 5V, 13. 5V 
10 - 3.0 - 4.5 3.0 - 3.0 

Voltage 

I lOUT I <lIJA 15 - 4.0 - 6.75 4.0 - 4.0 

oput 
"HI! 

IIH VI H=lSV IS - 0.3 - 10-5 0.3 - 1.0 
Level 

~rrent "L" 10-5 
IJA 

Level IIL VIL=OV IS - -0.3 - -0.3 - -1. 0 

liescent IDD VIN=VSS. VDD 
5 - 20 - 0.005 20 - 150 

10 - 40 - 0.010 40 - 300 IJA 
~vice Current * 15 SO SO 600 - - 0.015 -

'NAt.HC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TESt CONDITIONS VDD(V) MIN. TYP. MAX. UNITS 

ltput Transition Time 5 - 130 400 

to High) 
tTLH 10 - 65 200 

(Low 15 - 50 160 

ltput Transition Time 5 - 100 200 
tTHL '10 - 50 100 

(High to Low) 15 - 40 SO 

5 S50 1600 ns 
·opagation Delay Time RX=5Hl -
(A. B - Q. Q) 

tpLH 
CX=15pF 

10 - 300 600 
15 - 200 400 

·opagation Delay Time RX=5Hl 5 - 850 1600 
tpHL 10 - 300 600 

(A, B - Q. Q) Cx=15pF 
15 - 200 400 

opagation Delay Time RX=10kQ 5 - 6.0 12 
tpLH 10 - 2.0 5 

(A. B - Q, Q) CX=10000pF 
15 - 1.3 3 

5 - 6.0 12 US 

opagation Delay Time RX=10k Q 
tpHL 10 - 2.0 5 

(A, B - Q. Q) CX=10000pF 15 - 1.3 3 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4528BP/BF 

DYNAr·lI C ELECTRI CAL CHARACTERISTI CS (Continued) 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNIT 

Propagation Delay Time tpLH RX=5kO 5 - 600 1200 
10 - 210 500 ns 

(CD - Q. Q) tpHL CX=15pF 15 - 160 400 

Propagation Delay Time tpLH- RX=10kO 5 - 5.5 -
10 - 4.6 - )lS 

(CD - Q. Q) tpHL CX=10000pF 15 - 4.0 -
Pulse Width Rx=5kO 5 - l30 450 

~lin. Input tWH 10 - 65 200 
(A. B) tWL Cx=15pF 15 - 60 0 150 

Rx=5kO 5 - 0 -
Min. Retrigger Time trr 10 - 0 -

CX=15pF 
15 - 0 - ns 

RX=10kO 5 - 0 -
Min. Retrigger Time trr CX=10000pF 

10 - 0 -
15 - 0 -

RX=5kO 5 - 450 -
Output Pulse Width "w OUT 10 - 450 -

CX=ISpF 15 - 450 -
RX=10kO 5 15 35 55 

Output Pulse Width tw OUT 10 25 50 75 )lS 
Cx=10000pF 

IS 40 65 90 

Input Capac.itanc.e CIN - 5 7.5 pF 

WAVEFORN FOR ~iEASUREMENT OF DYNAmC CHARACTERISTICS 

k 

B 
Vss 

CD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

:4530BP DUAL 5-INPUT t1AJORITY LOGIC GATE 

The TC4530BP is dual 5-input majority logic 

;ate. Each majurity logic gate decides whether or 

ot the input at "H" level is more than that at "L" 

evel. The polarity of decision output Z can be 

elected by using control input IV. 

~SOLUTE MAXIMUM RATINGS 

TC4530BP 

"'~ '~V~ 

DIP16 (3D16A-P) 

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT 

: Supply Voltage VDD VSS - 0.5 '" VSS + 20 V ~ 

lput Voltage VIN VSS-0.5",VDD+0.5 
A1 11 16 vDD 

V 
Ell 2 

ltput Vol tage VOUT VSS - 0.5'" VDD +0.5 
15 Z2 

V 

: Input Current lIN ±10 rnA C1 I 3 14 W2 

wer Dissipation PD 300 roW D1 4 13 E2 

erating TA -40'" 85 DC E1 5 12 D2 
mperature Range 
orage 

Tstg -65'" 150 DC WI 6 11 C2 
mperature Range 

ad Temp. /Time Tsol 260 DC • 10 sec 
Z1 7 10 B2 

VSS 8 9 A2 
GIC DIAGRAM 

6( 14) 
(TO P VI EW) 

W 

l'RUTH TABLE 

~-A A INPUTS OUTPUT 

B~ 
A B C D E W Z 

B 7(1S) IF ANY THREE OR MORE 
Z L H 

M5 OF A,B,C,D AND E 

C~C INPUT ilRE AT ilL". H L 

Z~M58 W~(ABC-ABD+ABE+ACDTACE+ IF ANY THREE OR MORE 

~ 
ADETBCD+BCE+BDE+CDE) OF A,B,C,D AND E L L 

D '" D 
'8w INPVT p~qE AT ft L- . n H 

E~E c: = EXCLUS IVE NOR 
EXCLUSIVE OR 

'---
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4530BP 

RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 
,-- -40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNIT: 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <l\lA 5 4.95 - 4.95 5.00 - 4.95 -
Output Voltage 

VOH 10 9.95 - 9.95 10.00 - 9.95 -
VIN=VSS ' VDO 15 14.95 - 14.95 15.00 - 14.95 - V 

Low-Level I lOUT I <l\lA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VOL 
VIN=VS S, VOO 

10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 
5 -0.61 - -0.51 -1. 0 - -0.42 -

Output High 
VOH=2.5V 

-2.5 -2.1 -4.0 -1. 7 
.IOH 5 - - -

vOH=9.5V 
Current 10 -1. 5 - -1. 3 -2.2 - -1.1 -

VOH=13.5V 
15 -4.0 -3.4 -9.0 -2.8 -- -

VIN=VSS, VOO 
rnA 

,VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -
Output Low VOL=0.5V 

10 1.5 1.3 3.8 - 1.1 -IOL -
Current VOL=1.5V 

15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS, VOD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VOUT=1.0V, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1.5V ,13. 5V 15 11.0 - 11. 0 8.2s" - 11. 0 -

IIOUTI <l\lA 
1 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=1.0V, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VIL VOUTs1. 5V, 13. 5V 

4.0 6.75 15 - - 4.0 - 4.0 
I lOUT I <lIlA 

"H" IIH VIH=18V 18 - 0.1 10-5 0.1 1.0 Input Level - -
Current 'rr,tI _10-5 ll' 

Level 
IIL VIL=OV 18 - -0.1 - -0.1 - -1.0 

Quiescent 5 - 1 - 0.001 1 - 7.5 

Device Current 
100 VINEVSS , VDO 10 - 2 - 0.001 2 - 15 \l 

* 15 - 4 - 0.002 4 - 30 

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4530BP 

lYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=DV, CL=50pF) 

CHARACTERISTI C SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS 

Time 
5 - 80 200 

Output Transition 
tTLH 10 - 50 100 

(Low to High) 15 - 40 80 

Output Transition Time 5 - 80 200 
tTHL 10 - 50 100 

(High to Low) 15 - 40 80 

Propagation Delay Time tpLH 5 - 240 960 
15 - 100 400 ns 

(D - Z) tpHL 15 70 300 -
Propagation Dealy Time tpLH 5 - 150 640 

10 - 60 300 
(A, B, C, D, E - Z) tpHL 15 - 40 210 

P ropa ga t ion Dealy Time tpLH 5 - 100 575 

(W - Z) 
10 - 50 265 

tpHL 15 - 40 190 

Input Capacitance eIN - 5 7.5 pF 

~VEFOR~l FOR r·1EASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 WAVEFORM 2 
ZOns 20ns 20ns ZOns 

A,B.C,D,E w 

z 
z 

tpHL 
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TC4S31BP 

TC4531BP 12-BIT PARITY TREE 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4531BP is 12 bit parity tree consisting of 12 

exclusive OR gates. 

,,~ When ODD/EVEN input is set to liLli, "H" level is output 

if the parity of data inputs (00 through Dll) is odd 

and when ODD/EVEN input is set to "H", "H" level is 

output if the parity of data inputs is even. 

This has wide range of applications such as generating DIP16 (3D16A-P) 

the parity code of n bits data and detecting parity 

errors. PIN ASSIGNf.lENT 

ABSOLUTE MAXIMUM RATINGS D61~ vDD 

CHARACTERISTIC SYMBOL RATING UNIT D512 15 Tn 

DC Supply Voltage VDD VSS - 0.5 '" VSS + 20 V D413 14 DB 

Input Voltage VIN VSS-0.5",VDD+0.5 V D314 13 Ie 

Output Vol tage VOUT VSS - 0.5'" VDD+0.5 V D2 5 12 Dl0 

DC Input Current lIN ±10 rnA Dl 6 11 Dll 

Power Dissipation PD 300 mW DO 7 10 ODD/EVEN II' 

Operating TA -40'" 85 ·C Vss 8 9 'I. 
Temperature Range 
Storage 

Tstg -65'" 15<1 ·C (TOP VIEW) 
Temperature Range 

Lead Temp. / Time Tsol 260·C • 10 sec TRUTH TABLE 
IN * at 

LOGI C 01 AGRAr·l II' Dll mo ... m Dl DO D'E "i 
DO S; L L L ... L L L 0 1 

L L L ... L L H 1 E 
Dl ~ L L L ... L H L 2 E 
D2 
~ 

....--.. 
L L L ... L H H :3 1 

D3 

~ L L L ... H L L 4 E 
D4 
~ L L L ... H L H 5 1 

D5 ~ ,- L L L ... H H L 6 1 

D6 

~ 
L L L ... H H H 7 E 

D7 ~ 9 'I. 
: 

DB ~ H H H ... L L L 8184 1 

lJ9 2- H H H ... L L H 8185 I 

DlO ~ H H H ... L H L 8186 I 

Dll ~ H H H ... L H H 8187 I 

H H H ... H L L 8188 I ..,g 
H H H ... H L H 8189 I 

onD/EVEN II' 
H H H ... H H L 8190 I 

'1.- DOE!1D1E!1D2E!1 ...... E!1DllE!1W H H ... H H H 8191 I 

* D' E - D .. ClMAL EQ,UIVALENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4531BP 

RECOMMENDED OPERATING CONDITIONS (VSS·OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

nc Supply Voltage Vnn 3 - 18 V 
Input Voltage VIN 0 - Vnn V 

STATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 
,-- -40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONnITIONS Vnn UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level IIOUTI<lIJA 
5 4.95 - 4.95 5.00 - 4.95 -

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS ' Vnn 15 14.95 - 14.95 15.00 - 14.95 -
5 0.05 - 0.00 0.05 - 0.05 V 

I lOUT I <lIJA -Low-Level 
VOL 10 0.05 0.00 0.05 0.05 Output Voltage V1N=VSS , Vnn 

- - -
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 
5 -0.61 - -0.51 -1.0 - -0.42 -

Output High 
VOH=2.5V 

IOH 5 -2.5 - -2.1 -4.0 - -1. 7 -
VOH=9.5V 

Current 
VOH=13·5V 

10 -1.5 - -1. 3 -2.2 - -1.1 -
15 -4.0 - -3.4 -9.0 - -2.8 -

VIN=VSS, Vnn 
VOL=0.4V 

rnA 
5 0.61 - 0.51 1.5 - 0.42 -

Output Low VOL=0.5V 
10 1.5 1.3 3.8 1.1 IOL - - -Current VOL=1.5V 
15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS, Vnn 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VOUT=1.0V, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1. 5V ,13 .5V 15 11.0 - 11. 0 8.25 - 11. 0 -

IIOUTI <llJA 
V 

VOUT=O.SV, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=r.OV, 9.0V 

VIL 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT=r. 5V ,13. 5V 

IIOUTI <llJA 
15 - 4.0 - 6.75 4.0 - 4.0 

"HI! IIH VIH=18V 18 - 0.1 - 10-5 0.1 - 1.0 lnput Level 
:urrent ttL" lJA 

Level 
IlL VIL=OV 18 - -0.1 - _10-5 -0.1 - -1.0 

Quiescent 5 - 5 - 0.005 5 - 150 
Inn V1N=VSS • Vnn 10 - 10 - 0.010 10 - 300 lJA 

Device Current 
* 15 20 0.015 20 600 - - -

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4531BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=2S Q C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 

Output Transition Time 
tTLH 

(Low to High) 

Output Transition Time 

(High to Low) 
tTHL 

Propagation Delay Time tpLH 

(DATA - Q) tpHL 

Propagation Delay Time tpLH 

(ODD/EVEN W - Q) tpHL 

Input Capacitance CrN 

WAVEFORM FOR MEASUREMENT OF DYNAmC CHARACTERISTICS 

DATA 
ODD/EVEN W 

20 os 20ns 

It: it: 

VDD(V) 

5 
10 

15 

5 
10 
15 

5 

10 
15 
5 

10 
15 

MIN. TYP, MAX. UNITS 

- 80 200 
- 50 10.0 

- 40 80 

- 80 200 
- 50 100 

- 40 80 ns 
- 320 1320 

- 120 525 
- 80 360 
- 210 750 

- 80 300 
- 60 210 

- 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

·C4532BP 8-BIT PRIORITY ENCODER 

TC4532BP is eight bit encoder which detects "H" 
.evel of the highest order among eight input signals 
md outputs the corresponding signal position in 
,inary code. 
'he inputs are eight input signals of DO through D7 
md EIN, and when EIN is set to "L" level, the encode 
peration is inhibited making all the outputs at "L" 
evel. 
he encoded output appears on three signal lines QO 
hrough Q2 in binary. EOUT and GS are the outputs to 
ndicate the operational mode of encoder and used when 
he number of bits is to be increased by cascade Con
ection. 

BSOLUTE r.1AXIMU~1 RATINGS 

CHARACTERISTIC SYMBOL RATING UNITS 

C Supply Voltage VDD VSS - 0.5 '" VSS + 20 V 

nput Voltage VIN VSS - 0.5 '" VDD+0.5 V 

utput Voltage VOUT VSS - 0.5 '" VDD+0.5 V 

= Input Current lIN :>:10 rnA 

)wer Dissipation PD 300 mW 
Jerating TA -40," 85 °C remperature Range 
:orage 

Tstg -65," 150 °c remperature Range 

,ad Temp. /Time Tsol 260°C' 10 sec 

lGI C DIAGRA~l 

?EIN 

'\7 
)0 .... 
)1 c>- "':"-t? 

p--L?L;=: ::[) ... ~-oGS 
)2 J'-

v ...-

)3 ..... " 
)4 :r--t:: '::' :Dr ........ "1?"" --yo--<> Eo U T 
15 ." ::.u 
16 v-{>~ 

~-t>v--<)Q,2 ):>--)7~ 

~ :D::: .... 
v Q,I 

~ t=n: ~J. [>o--oQ,O 

~ 

TC4532BP 

DI PI6 (3DI6A-P) 

PIN ASSIG~mENT 

D4 ~ VDD 

D5 2 15 ENABLE OUT 

D6 3 14 GROUP 
SELECT 

D7 4 13 D3 

ENABLE IN 5 12 D2 

Q,2 6 II Dl 

Q,1 7 10 DO 

VSS 8 9 ,<0 

(TOP VIEW) 

TRUTH TABLE 
INPUT OUTPUT 

EIN D7 D D5 D4 D;j D2 PI DO GS '<2 '<I ,<0 EOU 

L ~ * ~: :$ * ~h :0: :0: L L L L L 

H L L L L L L L L L L L L H 

H H 0. :0: :0: * :* * * H H H H L 

H L H '" *. * * * " H H H L L 

H L L H ?: f.~ * »: ?: H H L H L 

H L L L H " :0: ::k :« H H L L L 

H L L L L H * iH », H L H H L 

H L L L L L H iii :0: H L H L L 

H L L L L L L H *- H L L H L 

H L L L L L L L H H L L L L 

:&. Doni 't Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4532BP 

RECOMMENOED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSs=OV) 
r-- -40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lour I <hlA 
5 4.95 - 4.95 5.00 - 4.95 -

Output Voltage 
VOH 10 9.95 - 9.95 10.00 - 9.95 -

VIN-VSS ' VDD 15 14.95 - 14.95 15.00 - 14.95 -
5 0.05 0.00 0.05 - 0.05 V 

I IOUT I <lilA - -Low-Level 
VOL 10 0.05 - 0.00 0.05 - 0.05 

Output Voltage VIN=VSS • VDD 
-

15 - 0.05 - 0.00 0.05 - 0.05 
VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -

Output High 
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

IOH VOH=9.5V 10 -1. 5 - -1. 3 -2.2 - -1.1 -Current 
VOH=13.5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS. VDD 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 - rnA 

Output Low VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current IOL 

VOL=!. 5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS, VDD 

Vour=O.sV, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VOUT-!. OV. 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

VIH 
VOUT=!. 5V ,13. 5V 15 11. 0 11. 0 8.25 11. 0 -- -
I lour I <lilA 
VOUT=0.5V. 4.5V 5 1.5 - 2.25 1.5 - 1.5 V -

Input Low VOUT-l.OV. 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

Voltage VIL VOUT= 1. 5V, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lilA 
"HIt IIH VIR=18V 18 - 0.1 - 10-5 0.1 - 1.0 Input Level 

Current "Lit 
IlA 

IIL VIL=OV 18 -0.1 _10-5 -0.1 - -1.0 
Level - -

5 - 5 - 0.005 5 - 150 Quiescent _ 
IDD VIN=VSS , VDD 10 - 10 - 0.010 10 - 300 I1A 

Device Current 
* 15 - 20 - 0,015 20 - 600 

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4532BP 

DYNANI C ELECTRI CAL CHARACTERISTI CS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYHBOL TEST CONDITIONS VDD(V) HIN. TYP. MAX. UNITS 

Output Transition Time 5 - 80 200 
tTll! 10 - 50 100 

(Low to High) 15 - 40 80 

Output Transition Time 5 - 80 200 
tTHL 10 - 50 100 

(High to Low) 15 - 40 80 , 

Propagation Delay Time tpLH 5 - 140 280 
10 - 60 120 

(EIN - EOUT) tpHL 15 - 45 90 

Propagation Delay Time tpLH 5 - 150 300 
10 - 65 130 ns 

(EIN - GS) tpHL 15 - 50 100 

Propagation Delay Time tpLH 5 - 150 340 
10 - 60 170 

(ErN - Qn) tpHL 15 - 45 125 

Propagation Delay Time tpLH 
5 - 270 540 

10 - 90 220 
(Dn - Qn) tpHL 15 - 65 160 

'ropagation Delay Time tpLH 5 - 200 400 

(Dn - GS) 10 - 90 180 
tpHL 15 - 70 140 

[nput Capacitance CrN - 5 7.5 pF 

iAVEFOR~1 FOR NEASURENENT OF DYNAm C CHARACTERISTI CS 

WAVEFORH 1 WAVEFORH 2 
20ns 20n8 20n8 2008 

VDD V J).,) 

ErN Dn 
Vss Vss 

EOUT' 
VOH 

GS.'<n GS·'<n 
VOL VOL 

VOH 

"n 
VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4532BP 

APPLICATION CIRCUIT 

Two TC4532B's Cascaded for 4-Bit Output 

Dl5D14Dl3Dl2Dll D10 D9 D8 D7 D6 D5 D4 D3 D2 Dl DO 

D7 D6 D5 D4 D3 D2 Dl DO 

EoUT 
EoUT= '1' 

Wl th DIN= ~ o· 

os 

3/4 T04071B 

,,3 

TOSHIBA----------398-------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4538BP/BF 

rC4538BP/TC4538BF DUAL PRECISION RETRIGGERABLE/RESETTABLE MONOSTABLE MULTIVIBRATOR 
rhe TC4538BP/BF is the retriggerable/resettable 
nonostable multivibrator and the trigger operation 
:an be made at either the leading or trailing edge by 
2 inputs of A and B. Since the output monos table 
)ulse width is decided by time constant of the 
~xternal resistor (RX) and the external capacitor 
:CX), it becomes possible to set a broad range of 
lutput pulse wid ths. 
~urther, since the pin connection and function are 
,ompatible with the TC4528B, the substitution is 
lossible. 

'EATURE: 
t wOUT=lOms±5% (at RX=lOOkn, CX=O.l~F, Vnn=lOV) 

BSOLUTE I1AXIMur1 RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

C Supply Voltage Vnn VSS-0.5- VSS+20 V 

nput Voltage VIN VSS-0.5 - Vnn+O. 5 V 

utput Voltage VOUT VSS-0.5-Vnn+0.5 V 

C Input Current lIN flO rnA 

ower Dissipation Pn 300(nIP)!180(MFP) mW 

perating Temperature 
TA -40- 85 °c 

mge 
tor age Temperature 

Tstg -65 -150 °c mge 
,ad Temp. !Time Tsol 260°C lOsec 

lGIC DIAGRAM 

:1/2 TC4538BP/BF) 

V ref 2 

A 

B 

DIP16 (3D16A-P) 

l6~ 
MFP16 (F16GC-P) 

PIN ASS I GNr1ENT 

lTl VDD 

lT2 2Tl 

lCD 2T2 

lA 2CD 

lB 2A 

1'< 2B 

lQ: 2,< 

Vss 

(TOP VIEW) 

TRUTH TABLE 
INPUT OUTPUT 

NOTE 
A B CD '< '< 

S H H n U OUTPUT ENABLE 

J L H L H INHIBIT 

H 1 H L H INHIBIT 

L 1. H n U OUTPUT ENABLE 

it .' L L H INHIBIT 

• Don't Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4538BP/BF 

TIMING CHART 

A 

B 

CD 

•. TRIGGER 

i : RETRIGGER 

c:. : RESET 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

External Resistance RX 

External Capacitance Cx 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

SYM- -
CHARACTERISTIC TEST CONDITION VDD 

rOL (V) 

I lOUT I <lilA 
5 

High-Level 
Output Voltage VOH VIN=VSS,VDD 

10 

15 

I IOUTI <lilA 5 
Low-Level 
Output Voltage VOL VIN=VSS, VDD 

10 

15 

tw = ex . RX 

t1' t2' t3: t1' t2. t3<tw 

MIN. TYP. MAX. UNIT 

3 - 18 V 

0 - VDD V 

5 - 1000 kn 

No Limits IlF 

-40°C 25°C 85"C 
UNr 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

4.95 - 4.95 5.00 - 4.95 -
9.95 - 9.95 10.00 - 9.95 -

14.95 - 14.95 15.00 - 14.95 - V 
- 0.05 - 0.00 0.05 - 0.05 

- 0.05 - 0.00 0.05 - 0.05 

- 0.05 - 0.00 0.05 - 0.05 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4538BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - -40°C 2SoC 8SoC 
CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOH=4.6V S -0.61 - -O.Sl -1.0 - -0.42 -
VOH=2.SV S -2.S - -2.1 -4.0 - -1. 7 -

Output High 
IOH VOH=9.SV 10 -loS - -1.3 -2.2 - -1.1 -Current 

VOH=l3·SV lS -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD 

rnA 
VOL=0.4V S 0.61 - 0.51 loS - 0.42 -

Output Low 
IOL 

VOL=O.SV 10 loS - 1.3 3.8 - 1.1 -
Current 

VOL =1. SV IS 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS, VDD 

VOUT=0.5V, 4.5V S 3.S - 3.5 2.7S - 3.5 -
Input High yIH VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage 

VOUT=1. 5V, l3. SV lS 11.0 - 11.0 8.2S - 11.0 -
I lOUT I <lilA 

V 
VOUT=O.SV, 4.5V 5 - 1.5 - 2.2S 1.5 - loS 

Input Low 
VIL VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

Voltage 
VOUT=1. SV, l3. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <lilA 

IIH" 
IIH VIH=18V 18 0.1 10-S 0.1 1.0 Level - - -

Input 
IlA Current ilL" 

Level IIL VIL=OV 18 - -0.1 - -10-S -0.1 - -1. 0 

5 - 5 - O.OOS S - ISO 
Quiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 - 300 IlA 
Current - -

"' 15 - 20 - O.OlS 20 - 600 

"' All valid input combinations. 

)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, CL=SOpF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) 
MIN. TYP. MAX. UNIT 

S - 80 200 
)utput Transition Time 

tTLH 10 - 50 100 ns 
(Low to High) 

IS - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4538BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

tTHL 10 - 50 100 ns 
(High to Low) 

15 - 40 80 
5 - 380 760 

Propagation_Delay Time tpLH 
10 - 150 300 (A,B - Q,Q ) tpHL 
15 - 100 220 

ns 
5 - 280 560 

Propagatio~ Delay Time tpLH 
llO 250 10 -(CD - Q,Q ) tpHL 

15 - 75 190 

5 - 60 120 
Min. Input Pulse Width tWH 

10 - 30 60 
(A, B) tWL 

15 - 25 50 ns 
5 - 95 190 

Min. Pulse Width 
tWL 10 - 45 90 

(CD) 
15 - 35 70 

5 - 0 -
Min. Retrigger Time trr 10 - 0 - ns 

15 - 0 -
RX=100kO 

5 - 206 -
CX=0.002JlF 

10 - 204 - JlS 

15 - 205 -
RX=100kO 5 9.3 9.95 10.4 

Output Pulse Width tw OUT CX=O.lJlF 10 9.5 10 10.5 ms 

15 9.55 10.05 10.65 

RX=100kO 5 - 0.98 -
10 - 1.00 - s 

CX=10JlF 
15 - 1.01 -

Pulse Width Match 5 - ±1 -
between circuits in JtwOUT tw( '<2) - tw( '<1 )><100 10 - ±1 - % 
the same package t W('<1) 15 - ±1 -
Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4538BP/BF 

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 

20ne 20 ns 

A 

20ne 20n6 

B 

CD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4539BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4539BP/TC4539BF DUAL 4-CHANNEL DATA SELECTOR/MULTIPLEXER 
TC4539BP/BF contains two circuits of data selec- ,.---------------, 

tors which select data according to common address 
inputs A and B. 

Four channel data XO t~rough X3 are selected to be 
output Z according to inputs A and B and four channel 
data YO through Y3 are selected by the same A and B to 
generate output W. 

When input St (ST') is set at "H", the output becomes 
"L" regardless other inputs. 

This can be widely applied in composition of signals, 
parallel to serial conversion and selection of 
signals. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS - 0.5 '" VSS + 20 V 

Input Voltage VIN VSS - 0.5'" VDD+0.5 V 

Output Vol tage VOUT VSS - 0.5 '" VDD + 0.5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300(DIP)/180(MFP) mW 

Operating TA -40'" 85 ·C 
Temperature Range 

Storage T 65 150 ·C 
Temperature Range stg - '" 

Lead Temp. /Time Tsol 260· C . 10 sec 

LOGIC OIAGRAr~ 

A ~L ______ ~ 

,,~ 
DIP16(3D16A-P) 

16~ 
1 

MFP1E(F16GC-P) 

PIN ASSIGNMENT 

STROBEI~ VDD 

BIZ 15 STROBE' 

X3 I 3 14 A 

X2 14: 13 Y3 

Xl 15 12 Y2 

XO I 6 11 Y1 

Z 7 10 YO 

VSS I 8 9 W 

(TOP VIEW) 

TRUTH TABLE 
A B ST XO Xl X2 X3 Z 

ST' YO Yl Y2 Y3 W 

'" * H .. * '" * L 

L L L L '" '" * L 

L L L H * * * H 

H L L '" L * * L 

H L L '" H '" * H 

;, H L * * L * L 

L H L * * H * H 

H H L '" * '" L L 

H H L * '" * H H 

* . DON'T CARE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4539BP/BF 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

r-- -40°C 25°C 8SoC 
CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <lIJA 
5 4.9S - 4.9S S.OO - 4.9S -

Output Voltage 
VOH 10 9.9S - 9.95 10.00 - 9.95 -

VIN=VSS ' VDD IS 14.95 - 4.95 15.00 - 14.9S -
V 

Low-Level IIOUTI<lIJA S - O.OS - 0.00 0.05 - 0.05 

Output Voltage VOL 
VIN=VSS, VDD 

10 - O.OS - 0.00 O.OS - O.OS 
IS - 0.05 - 0.00 O.OS - O.OS 

VOH-4.6V 
5 -0.61 - O.SI -1. 0 - 0.42 -

Output High 
VOH=2.SV 

S -2.5 -2.1 -4.0 -1. 7 IOH - - -
VOH=9.5V 

Current 10 -1. 5 - -1. 3 -2.2 - -1.1 -
VOH=13·5V 

IS -4.0 -3.4 -9.0 -2.8 - - -
VIN=VSS, VDD 

rnA 
VOL=0.4V S 0.61 - 0.S1 1.S - 0.42 -

Output Low VOL=O.SV 10 loS 1.3 3.8 1.1 IOL - - -
Current VOL=1.SV 

IS 4.0 - 3.4 IS.0 - 2.8 -
VIN=VSS, VDD 

VOUT=0.5V, 4.SV 
Input High 5 3.5 - 3.S 2.75 - 3.S -

VOUT=1.0V, 9.0V 
Voltage VIR 10 7.0 -~ 7.0 5.S - 7.0 -

"'uUT=1. SV ,13. SV 

I lOUT I <lIJA 
15 11. 0 - 11.0 8.2S - 11. 0 -

V 
VOUT=O.SV, 4.5V S - 1.S - 2.2S 1.5 - 1.5 

Input Low VOUT=l. OV, 9.0V 
VIL 10 - 3.0 - 5.S 3.0 - 3.0 

Voltage VOUT=l.SV,13.5V 
15 - 4.0 - 8.25 4.0 - 4.0 

I lOUT I <lIJA 
"HfI IIH VIR=18V 18 - 0.1 - 10-5 0.1 - 1.0 Input Level 

Current "L" 
IJA 

Level 
IIL VIL=OV 18 - -0.1 - _10-S -0.1 - -1.0 

Quiescent 5 - 5 - 0.001 5 - 150 
IDD VIN=VSS , VDD 10 - 10 - O~. 002 10 - 300 IJA 

Device Current 
* 15 20 0.004 ,20 - 600 - -

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4539BP/BF 

DYNAmC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS 

Output Transition Time 5 - 80 200 
tTLH 10 - 50 100 (Low to High) 

15 - 40 80 

Output Transition Time 5 - 80 200 
tTHL 10 - 50 100 

(High to Low) 15 - 40 80 

tpLH 5 - 150 450 
Propagation Delay Time 

10 60 220 -(A - z, W) tpHL 15 - 40 170 ns 

tpLH 5 - 130 420 
Propagation Delay Time 

10 60 180 -
(Xn, Yn - Z, W) tpHL 

15 - 40 140 

Propagation Delay Time tpLH 5 - 85 290 

tpHL 
10 - 40 150 

(STROBE - z, H) 
15 - 30 120 

Input Capacitance CIN - 5 7.5 pF 

WAVEFOR~l FOR ~lEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 ZOns ZOns HAVEFORM 2 20ns ZOns 

A Xn 1 Yn 

z,w z,w 

-I'--l-t.;::P.:::LH:;.. tpHL 

z,w 

WAVEFORM :3 

STROBE 

z,w 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4543BP/BF 

TC4543BP/TC4543BF BCD-TO-SEVEN SEGtlENT LATCH/DECODER/DRIVER (For Liquid Crystals) 
r-------~--~----~--~ 

TC4543BP/BF is 7 segment latch/decoder/driver 
which can directly drive field effect type liquid 
crystal display element (FEM type) and equipped with 
BLANKING input, PHASE input and LATCH DISABLE input. 

If erroneous BCD code is input, and when BI is "H", 
all the outputs are blanked. 

When FEM type liquid crystal is driven, cornmon pulse 
should be applied to the back plane of display element 
and the PHASE input of TC4543BP/BF. 

When LED display element is to be driven, drivers 
should be added to the outputs. 

ABSOLUTE MAXIMUM RATI_NG _5_ 

CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 
Operating 
Te erature Range 
Storage 
Temperature Range 

Lead Temp. / Time 

LOGI C DIAGRAt·l 

B 

D 

SYMBOL 

VDD 

VIN 

VOUT 

lIN 

PD 

TA 

Tstg 

Tsol 

RATING 

VSS -0.5 'VVSS+20 
VSS _ 0.5 'V VDD + 0.5 

VSS -0.5 'VVDD+0.5 

flO 

300 (DIP)/180(MFP) 

-40 'V 85 

-65 'V 150 

260°C' 10 sec 

LD 
BI 

LD~LD 
- - L- LD HlASE: 

UNIT 
V 

V 

V 
rnA 

mW 

.oc 

°c 

,,~ 
DIP16( 3D l6A-P) 

16~ 
1 

MFP16 (F16GC ,-P) 

PlN ASSIGNMENT 

16 VDD 

15 f 

14 g 

D 4 13 e 

A 5 12 d 

PHASE 6 11 

BI 10 b 

Vss 8 9 a 

(TO P VIEW) 

b 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4543BP/BF 

TRUTH TABLE 
1NPU TS OUTPUTS 

LD B1 PHASE A B C D a b I c d I e I " 
DISPLAY NOTE 

f 

'" H H -* '" -* '" H H I H H I H I H I H BLANK 

i' H L >. '" '" * L L J L L J L J L I L BLANK 

L L H " -* * * LATCH 

L L L .- * >I- LATCH 

H L H L L L L L L L L L L H 0 

H L H H L L L H L L H H H H 1 

H L H L H L L L L H L L H L 2 

H L H H H L L L L L L H H L 3 

H L H L L H L H L :. H H L 

H L H H L H L L H L L H L L 5 

H L H L H H L L H L L L L L 6 

H L H H H H L L L L H H H H 7 

H L H L L L H L L L L L e 
H H H L L H L L L L H L 0 

H L H L H L H H H H H H H H BLANK 
H L H H H L H H H H H H H H BLANK 
H L H L L H H H H H H E H H BLANK 

H L H H L E H H H H H 11 H H BLANK 
H L H L H h H H H E H " H E BLANK 
H L H H H Ii H H H H E li E H BLANK 

H L L L L L L H E H E H H L 0 
H L L H L L L L H H L L L L 1 
H L L L H L L H H L H H L H 2 
H L L H H L L H H H H L L H 3 
H L L L H L L H H L L H H 

H L L H H L H L H H L H H 5 

H L L L H H L H L H H H H H fi 

H L -
~ H H H L H H H L L L L 7 

.Jc! L L L L L H H H H H H H H ~ 

H L L H L L H H H H E L H H 0 

H - L L H L H L L L L L L L BLANK 

H L L H H L II L -.L L L L L L BLANK 

H L L L L H H L L L L L L L BLANK 

H - L H L H H L L L L L L BLANK 

H L L L H H " L L L L L L L BLANK 
H L E H E H T L L L L L BL .NE 

* : DON 1 T C.';'RE 

DISPLAY' 

a 

~'-E'b 
e'-Ie 

'i SEGMENT DISPLAY 

d 

'2 4 6 7 9 10 11 12 13 14 15 

I I I I I I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4543BP/BF 

RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Vol tage VDD 3 - IS V 
Input Vol tage VIN 0 - VDD V 

5TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

r- -40°C 25°C S5°C 
CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <l>lA 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage V1N=VSS ' VDD 15 14.95 14.95 15.00 14.95 - - - V 

IIOUTI <l>lA 5 - 0.05 - 0.00 0.05 - 0.05 
Low-Level 

VOL 10 - 0.05 - 0.00 0.05 - 0.05 
Output Voltage V1N=VSS , VDD 15 - 0.05 - 0.00 0.05 - 0.05 

VOH-4.6V 5 -0.2 - 0.16 - -0.12 -
Output High 

VOH=2.5V 5 - - - - - -
10H VOH=9.5V -0.5 0.4 0.3 10 - - -Current 

VOH=13·5V 15 -1. 4 - 1.2 - 1.0 - rnA 
VIN=VSS, VDD 
VOL=0.4V 5 0.52 - 0.44 - 0.36 -

Output Low VOL=0.5V 10 1.3 - 1.1 - 0.9 -
Current IOL 

VOL=1.5V 15 3.6 - 3.0 - 2.4 -
VIN=VSS, VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VOUT=1.0V, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1.5V,13.5V 15 11.0 - 1.0 S.25 - 1.0 -

IIOUTI <l>lA 

VOUT=0.5V, 
V 

4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=l.OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VIL VOUT=1.5V,13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I <llJA 

"H" IIH VIH=lSV 18 - 0.3 - 10-5 0.3 - 1.0 nput Level 
:urrent "Ltt ~A 

Level 
IlL VIL=OV 18 - -0.3 - _10-5 -0.3 - -1.0 

Quiescent 5 - 20 - 0.005 20 - 150 

Device Current 
IDD V1N=VSS ' VDD 10 - 40 - 0.010 40 - 300 ~A 

* 15 - 80 - 0.015 SO - 600 

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4543BP/BF 

DYNA~lI C ELECTR! CAL CHARACTER! STI CS (Ta=25°C VSs=OV CL=50pF) .. . 
CHARACTERISTI CS SYMBOL TEST CONDITION VDD(V) MIN. TyP. MAX. UNITS 

Output Transition Time 5 - 130 400 
tTLH 10 - 65 200 

(Low to High) 
15 - 50 160 

Output Transition Time 5 - 100 200 
tTHL 10 - 50 100 

(High to Low) 15 - 40 80 

Propagation Delay Time 
5 - 650 1650 

tpLH 10 - 230 660 
(A"v D - OUT) 15 - 160 495 

Propagation Delay Time 5 - 800 1650 
tpHL 10 - 300 660 

(A "v D - OUT) 
15 - 200 495 

Propagation Delay Time 5 - 550 1200 
tpLH 10 - 200 600 

(BI - OUT) 15 - 180 400 

Propagation Delay Time 5 - 450 1200 

(BI - OUT) 
tpHL 10 - 160 600 

15 - 115 400 
ns 

Propagation Delay Time 5 - 750 1600 

(PHASE - OUT) tpLH 10 - 330 700 
15 - 230 480 

Propagation Delay Time 5 - 580 1600 

tpHL 10 - 220 700 
(PHASE - OUT) 15 - 150 480 

5 - - 500 
Min. Pulse Width tWH 10 - - 200 

(LD) 15 - - 150 

Min. Set-up Time 5 - - 100 
tsu 10 - - 50 

(LD - A"vD) 15 - - 30 

Min. Hold Time 5 - - 120 
tH 10 - - 60 

(LD - A"v D) 15 - - 40 

Input Capacitance CIN - 5 7.5 pF 
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WAVEFOR~l FOR ~lEASUREMENT OF DYNMlIC CHARACTERISTICS 

I.AVEFORM 1 

A - D 

OUT 

WAVEFORM 2 

A - D 

LD 

OUT 

WAVEFORM 3 

BI , 

PHASE 

OUT 

20ns ZOns 

ZOns 

tWH 

zOns ZOns 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4543BP/BF 

ZOns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4555BP 
TC4556BP/BF 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4555BP DUAL BINARY TO 1-0F-4 DECODER/DEMULTIPLEXER (Active High Outputs) 
TC4556BP/TC4556BF DUAL BINARY TO 1-0F-4 DECODER/DEMULTIPLEXER (Active Low Outputs) 
TC4555BP and TC4556BP/BF contain two circuits of 
decoders/multiplexers. 
When ENABLE="L", arbitrary one of four outputs is 
selected by two binary inputs A and B. 
The selected output is "H" for TC4555BP and "L" for 
TC4556BP/BF. 
When t:N'AllI:'r is set to "H", the selection is inhibited 
making all the output at "L" for TC4555BP and "H" for 
TC4556BP/BF. 

ABSOLUTE HAXH1UM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-O. 5 - VDD+O. 5 V 

Output Voltage VOUT VSS-O. 5 - VDD+O. 5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300(DIP)/180(MFP) mW 

Operating Temperature 
TA -40- 85 °c Range-

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time Tsol 260°C 10sec 

LOGIC DIAGRAt-1 

1/2 TC4555BP 

'<a 

'<I 

'<2 

'<3 

'<a 

G;J: 

'<2 

Qii 

TOSHIBA--------- 412 

DIP16 (3D16A-P) 

16~ 
).\FP16 (F16GC-P) 

PIN ASSIGN~lENT 
TC4555BP 

1 ENABLE 1 16 VDD 

lA 15 2 ENABLE 

14 2A 

13 ZB 

lZ Z'<o 

2'<1 

2'<2 

TC4556BP/BF 

1 ENABLE 1 16 VDD 

lA 2 15 2 ENABLE 

IB 3 14 2A 

1% 4 13 2B 

1'!l 5 12 2'<0 

1'f:2 11 2"1 

1Q.3 7 10 2'<2 

Vss B 9 2'<3 

(TOP VIEW) 



TOSHIBA INTEGRATED 81RCUIT TECHNICAL DATA 

TC4555B~TC4556BP/BF 

TRUTH TABLE 

INPUTS OUTPUTS OUTPUTS 
TC4555BP TC4556BP/BF 

E B A Q3 Q2 Q1 Qo Q1 Q2 Ql Qn 
L L L L L L H H H H L 

L L H L L H L H H L H 

L H L L H L L H L H H 
iii: Don 1 t Care 

L H H H L L L L H H H 

H .. "' L L L L H H H H 

~ECOMMENDED OPERATING CONDITIONS (VSs=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

)C Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

;TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- r--- -40°C 25°C 85°C CHARACTERISTIC TEST CONDITION VDD UNIT BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I 10UTI <lttA 
5 4.95 - 4.95 5.00 - 4.95 -

ligh-Leve1 
lutput Voltage VOH VIN=VSS, VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 - V 

JIOUT I <lttA 5 - 0.05 - 0.00 0.05 - 0.05 
,ow-Level 
utput Voltage VOL VIN=VSS,VDD 10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

utput High 
10H urrent VOH=9.5V 10 -1.5 - -1. 3 -2.2 - -1.1 -

VOH=13·5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD rnA 
VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

~tput Low 
10L 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
llrrent 

V0L =1. 5V 15 4.0 - 3.4 15.0 - 2.8 -
V IN=V ss' VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
lput High 

VIR VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.5 - 7.0 - V 
'ltage VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -

I lOUT I < lttA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4555B~TC4556BP/BF 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION 
,---- _40°C 25°C S5°C 

BOL VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOUT=O. 5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low VIL VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 V Voltage 
VOUT=1. 5V ,D. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

lIOUT 1 <lilA 
"HI! 

IIH VIH=lSV IS 0.1 10-5 0.1 1.0 Level - - -
Input 

IlA Current "L'1 
Level IlL VIL=OV IS - -0.1 - -10-5 -0.1 - -1.0 

5 - 4.0 - 0.002 4.0 - 30 
Quiescent Device 

IDD VIN=VSS,VDD 10 S.O 0.004 S.O 60 IlA Current - - -.. 15 - 16.0 - O.OOS 16.0 - 120 

* All valid ~nput comb~nat~ons. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - SO 200 
Output Transition Time 

tTLH 10 50 100 (Low to High) -
15 - 40 SO ns 

5 - SO 200 
Output Transition Time 10 50 100 I 

(High to Low) tTHL -
15 - 40 SO 

5 - 140 440 
Propagation_Delay Time tpLH 

10 - 65 190 (A,B - Q,Q ) tpHL 
15 - 50 140 ns 

5 - llO 400 
Prop~gatio~ Delay Time tpLH 

10 45 170 -( E - Q,Q ) tpHL 
15 - 40 130 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4555B~TC4556BP/BF 

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 

A. B 

Q.. Q. 

WAVEFORM 2 

Q. 

(TC4555BP) 

~ 

20n8 20 ns 

(TC4556BP /_B_F:....) --I-J 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4560BP C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4560BP NBCD ADDER 
TC4560BP is NBCD (natural BCD) adder which adds two 
binary coded decimal numbers (BCD code). 
The sum of BCD inputs applied to four data input lines 
(Al through A4) and another set of four data input 
lines (Bl through B4) and carry input CIN from the 
lower order digit is output to Sl through S4 in the 
same BCD code. 
When the sum is 10 or larger, "H" level is output to 
carry output COUTo IVhen the sum is smaller than 10, 
COUT is kept at "L" level. By connecting with 
TC456lBP (9's complementer), the add/subtract circuit 
can be easily obtained. 

ABSOLUTE r·1AXU1UM RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5- VSS+20 V 

Input Voltage VIN VSS-O. 5- VDD+O. 5 V 

Output Voltage VOUT VSS-O.5-VDn+°·5 V 

DC Input Current lIN ±10 mA 

Power Dissipation PD 300 r.,w 
Operating Temperature 

TA -40 -85 °c Range 

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time Tsol 260°C • 10sec 

LOGIC DIAGRAI4 

CIN ? 

Al 

Bl 

A2 

B2 

AS 

Bs 

A4, 

B4, 

TOSHIBA 416 

DIP 16 (3D16A-P) 

PIN ASSIGN~'ENT 

A2 ~ VDD 

B2 I 2 15 Al 

A3 3 

BS f, 

A4, 5 

Bf, 6 

CARRYIN 

14 B1 

13 81 

12 S2 

II 63 

10 S4, 

Vss 8 9 ~ CARRYOUT 

(TOP VIEW) 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4560BP 

WTH TABLE 

INPUTS OUTPUTS 

A4 A3 A2 Al B4 B3 B2 B1 CIN S4 S3 S2 Sl COUT 

L L L L L L L L L L L L L L 

L L L L L L L L H L L L H L 

L H L H L L H L L L H H H L 

L H L L L L H H H H L L L L 

L H H L L H L H L L L L H H 

L L H H H L L L H L L H L H 

H L L H L H L L L L L H H H 

L H L H H L L L H L H L L H 

H L L H H L L H H H L L H H 

'CONMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

: Supply Voltage VDD 3 - 18 V 

,put Voltage VIN 0 - VDD V 

'ATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- r--- -40·C 25·C 85·C 
:HARACTERISTIC TEST CONDITION VDD UNIT 

BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT l<lPA 
5 4.95 - 4.95 5.00 - 4.95 -

gh-Leve1 
.tput Voltage VOH VIN=VSS,VDD 

10 9.95 - 9.95 10.00 - 9.95 -
15 14.95 - 14.95 15.00 - 14.95 -

V 
I lOUT I <lPA 

5 - 0.05 - 0.00 0.05 - 0.05 
w-Leve1 
tput Voltage VOL VIN=VSS,VDD 

10 - 0.05 - 0.00 0.05 - 0.05 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -

tput High 
IOH VOH=9.5V 10 -1.5 - -1.3 -2.2 - -1.1 -rrent 

VOH=13·5V 15 -4.0 - -3.4 -9.0 - -2.8 -
VIN=VSS,VDD rnA 

VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -
tput Low 

IOL 
VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -

rrent VOL =1. 5V 15 4.0 - 3.4 '15.0 - 2.8 -
VIN=VSS,VDD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4560BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- - -40°C 25°C 85°C CHARACTERISTIC TEST CONDITION VDD UN 11 BOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH VOUT=1.0V, 9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=l. 5V ,13. 5V 15 1l.0 - 11.0 8.25 - 11.0 - . 

I lOUT I <lttA V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Voltage VOUT=1. 5V ,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I IOUTI < IttA 

flH11 

IIH VIH=18V 18 0.1 10-5 0.1 1.0 Level - - -
Input 

ttA Current ilL" 
Level IlL VIL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - 150 
Quiescent Device 

IDD VIN=VSS,VDD 10 - 10 - 0.010 10 - 300 ttA Current ,. 
15 - 20 - 0.015 20 - 600 

•. All val~d ~nput comb~nat~ons. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 10 50 100 (Low to High) tTLH -

15 - 40 80 
ns 

5 - 80 200 
Output Transition Time 10 50 100 (High to Low) tTHL -

15 - 40 80 

5 - 660 2100 
Propagation Delay Time tpLH 

250 900 10 -(A,B - S) tpHL 
15 - 170 675 ns 

5 - 500 1800 
Propagation Delay Time tpLH 

190 600 10 -(A,B - COUT) tpHL 
15 - 130 450 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4560BP 

'YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT 

tpLH 
5 - 430 1500 

ropagation Delay Time 
(CIN - COUT) tpHL 

10 - 160 600 

15 - no 450 ns 

tpLH 
5 - 550 1800 

ropagation Delay Time 
(CIN - S) tpHL 

10 - 230 600 

15 - 160 450 

nput Capacitance CIN - 5 7.5 pF 

l\VEFORMS FOR MEASUREMENT OF DYNA~lIC CHARACTERISTICS 

20ns 20n6 

A. B, GIN 

S. GOUT 

S, COUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4560BP 

APPLICATION CIRCUIT 

. PARALLEL ADD/SUBTRACT CIRCUIT 

IDA r 
A4 COUT 
AS 

A2 84 
Al 

CARRY 

lOB [ 

A4 F4 B4 8S 
AS FS BS 

A2 F2 B2 82 
Fl Bl 

CIN 81 

TC456lBP TC4560BP 

A4 COOT 

. , [ AS 

A2 84 
Al 

B [ 

A4 F4 B4 
8S, 

AS F3 BS 

A2 F2 B2 

Al Fl Bl 82 

CO e IN 8 1 
Z 

ZERO TC4560BP 

ADD/8UB 
TC456lBP 

FUNCTION TABLE 

ZERO ADD/SUB RESULT 

L L A + B 

L H A - B 

H .. A 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

C4561 BP 9' 5 CO~lP LH1ENTE R 

TC4561BP is 9's complementer which generates 9's 
omplement of BCD signal. 

eeping Z input at "L", if COMP="H" and CmlP="L", 9' s 
)mplement of input BCD code (AI through A4) is ob-
ained at outputs Fl through F4. (When the input code 
; 2, the output will be 7.) If COMP input="L" or 
JMP input="H", the output becomes equal to the input. 

E Z="H". outputs FI through F4 become "L" regardless 
[ other inputs. By connecting with TC4560B, the add/ 
lbtract circuit can be easily obtained. 

TC4561BP 

DIP) 4 (3D14A-P) 

lSOLUTE NAXH1Ut,1 RATINGS PIN ASSIGN~lENT 

CHARACTERISTI C SYMBOL RATING 

: Supply Voltage VDD VSS - 0.5 'C VSS + 20 

,put Voltage VIN V S S - O. 5 'C VDD + O. 5 

ltput Voltage VOUT VSS - 0.5 'C VDD+ 0.5 

; Input Current lIN flO 

twer Dissipation PD 300 
lerating 

TA 'emperature Range -40 'C 85 

orage 
Tstg 'emperature Range -65 'C 150 

ad Temp. /Time Isol 260°C· 10 sec 

IGI C 01 AGRA~l 

Fl 

F2 

UNITS 

V Al 14 VDD 

V A2 2 13 Fl 

V 
A:3 12 F2 

rnA 
A4 4 11 F3 

mW 
CaMP 10 F4 

°c 
60MP 6 9 Z 

°c 
Vss 7 8 NC 

(TOP VIEW) 

TRUTH TABLE 

Z COM COM 

L L l!> 

L j!, H 

L H L 

H r~ ;i~ 

A2 E8 A3 

F1 F2 F3 F4 MOD" 

Al A2 A3 A4 Fn=An 

AI A2 Az£;A3 A2'A3'A4 CaMP 

L L L L ZERO 

_ A2 (EXCLUSIVE - OR) A3 

_ A2'A3+A2'A3 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4561BP 

TRUTH TABLE (COMPLEMENT MODE: Z COMP="L" COM="H") 
DECIMAL ILLEGAL BCD INPUTS DEC I MAL OUTPUTS 

INPUT CODE I N PUT CODE A4 A3 A2 A1 OUTPUT CODE F4 F3 F2 F) 

9 L L L L 9 H L L H 

1 L L L H 8 H L L L 

2 L L H L 7 L H H H 

3 L L H H 6 L H H L 

4 L H L L 5 L H L H 

5 L H L H 4 L H L L 

6 L H H L 3 L L H H 

7 L H H H 2 L L H L 

B H L L L 1 L L L H 

9 H L L H 0 L L L L 

10 H L H L 7 L H H H 

11 H L H H 6 L H H L 

12 H H L L 5 L H L H 

13 H H L H 4 L H L L 

14 H H H L 3 L L H H 

15 H H H H 2 L L H L 

'" DON'T CARE 

RECOM~lENDED OPERATING CONDITIONS (VSS=OV) 
CHARACTERISTIC SYMBOL HIN. TYP. MAX. ONIT: 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VlN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

v- -40°C 25°C 85°C 
CHARACTERlSTI C SYMBOL TEST CONDITIONS DD UNl 

(V) MIN. MAX. HIN. TYP. MAX. HIN. MAX. 

Hi gh-LevE' 1 I lOUT I <lIJA 
5 4.95 - 4.95 5.00 - 4.95 -

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS. VDD 15 14.95 - 14.95 15.00 - 14.95 -
5 - 0.05 - 0.00 0.05 - 0.05 V 

Low-Level I lOUT I d]lA 
VOL 10 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VlN=VSS ' VDD 15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -
Output High VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

Current IOH 
VOH=9.5V 

VOH=13·5V 10 -1. 5 - -1. 3 -2.2 - -1.1 -
VIN=VSS. VDD 15 -4.0 - -3.4 -9.0 - -2.8 -
VOL=0.4V 5 0.61 0.51 1.5 0.42 - II - -

Output Low VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -Current lOL VOL=l. 5V 
15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS. VDD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4561BP 

iTATIC ELECTRICAL CHARACTERISTICS (Continued) 
r.:-- -40·C 25·C B5·C 

:HARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
.nput High VOUT=1. OV, 9.0V 

10 7.0 7.0 5.5 7.0 VIH - - -
Voltage VOUT=1. 5V ,13. 5V 

I lOUT I <l~A 15 11. 0 - 11. 0 B.25 - 11. 0 - V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

nput Low VOUT=1. OV. 9.0V 

Voltage VIL VOUT=1. 5V, 13. 5V 10 - 3.0 - 4.5 3.0 - 3.0 

I lOUT I d~A 15 - 4.0 - 6.75 4.0 - 4.0 

nput "H" IIH VIH=lBV IB - 0.1 - 10-5 0.1 - l.0 
Level 

:urrent IlL" 
10-5 ~A 

Level IIL VIL=OV IB - -0.1 - -0.1 - l.0 

uiescent 5 - 4.0 - 0.002 4.0 - 30 
IDD VIN=VSS ' VDD 10 - B.O - 0.004 B.O - 60 ~A 

'evice Current 
* 15 - 16.0 - O.OOB 16.0 - 120 

All valid input combinations. 

YNANI C ELECTRI CAL CHARACTERISTI CS (Ta=25·C, VSS=OV CL=50pF) , 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNITS 

5 - 80 200 
utput Transition Time tTLH 10 50 100 -

(Low to High) 15 - 40 BO 

utput Transition Time 5 - BO ·200 
tTHL 10 - 50 100 

(High to Low) 15 - 40 BO 

ropagation Delay Time tpLH 5 - 220 1000 
10 - BO 400 ns 

(A - F) tpHL 15 - 55 300 

ropagation Delay Time tpLH 5 - 230 1000 
10 - B5 400 . 

(COMP, CDMP - F) tpHL 15 - 60 300 

tpLH 5 - 140 1000 
ropagation Delay Time 

10 - 50 400 
(Z - F) tpHL 15 - 40 300 

lput Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4561BP. 

WAVE FOR~1 FOR ~1EASURENENT OF DYNAm C CHARACTERISTI CS 
ZOna ZOna 

INPUT 

VSS 

b"""----I-J-\-;c;v;r- VOH 
OUTPUT 

~---VOH 

OUTPUT 
~----+J'4---- VOL 

APPLICATION CIRCUIT 

• Parallel Add/Subtract Circuit 

lOA J o--------I~~ l o----;==:::;---!Al 

1 DB { ~~ ~~ :~ 
A2 F2 B2 

Al Fl Bl 

CARRY 
FUNCTION TABLE 

ZERO ADD/SUB RESULT 

L L A + F 

L H A - B 

H *' A 

S4 

S3 

S2 

CIN Sl 

TC4560BP 

[ 

A4 

~~------IA3 

A~~ 
[ 

A4 F4 B4 

B A3 F3 B3 
A2 F2 B2 

Al Fl Bl 

CO Z 

ZERO TG4560BF 

ADD/SUB 
TC4561BP 

TOSHIBA----------424 --------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC4572BP/BF 

'C45 72BP jTC4572BF HEX GATE 
(4 INVERTERS Plus 2-Input NOR Gate Plus 2-Input NAND Gate) 

TC4572BP/BF is a multiple gate that contains 

-circuit inverters, 1 circuit 2-input NOR GATE, and 

circuit 2-input NAND GATE in one ?ackage. 

;ince each gate is of "B" type equipped with a buffer 

:onsisting of 2-stage inverters, it has high noise 

.mmunity. 

,BSOLUTE MAXIMUM RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

IC Supply Voltage VDD VSS-0.5"'VSS+20 V 

:nput Voltage VIN VSS _ 0.5'" VDD+0.5 V 

lutput Vol tage VOUT VSS - 0.5 ",VDD+O.s V 

IC Input Current lIN ±l0 rnA 

'ower Dissipation PD 300(DIP)/180(MFP) mW 
Iperating TA -40'" 85 
~em erature Range 
:torage 

Tstg -65'" 150 
~empera ture Range ·C 

,ead Temp. /Time Tsol 260·C • 10 sec 

.OGI C 01 AGRA~1 

IN VER TER 

NAND GA T E 

NOR GATE 

r---------------------~ 

,,~ 
DIP16(3D16A-P) 

16~ 
1 

MFP16 (F16GC-P) 

PIN ASS I GNMENT 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4572BP/BF 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 
DC Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - : VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 
r-- -40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNITS 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High-Level I lOUT I <ljJA 5 4.95 - 4.95 5.00 - 4.95 -
Output Voltage 

VOH 10 9.95 - 9.95 10.00 - 9.95 -
VIN=VSS ' VDD 15 14.95 - 4.95 15.00 - 14.95 -

V 
Low-Level IIOUT I <ljJA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VOL 
V1N=VSS, VDD 

10 - 0.05 - 0.00 0.05 - 0.05 
15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 
5 -0.61 - -0.51 -1. 0 -0.42 -VOH=2.5V -

Output High 
IOH 5 -2.5 - -2.1 -4.0 - -1. 7 -

VOH=9.5V 
Current 

VOH=13·5V 
10 -1.5 - -1. 3 -2.2 - -1.1 -
15 -4.0 - -3.4 -9.0 - -2.8 -VIN=VSS, VDD 

rnA 
VOL=0.4V 

5 0.61 - 0.51 1.5 - 0.42 -Output Low VOL=0.5V 
IOL 10 1.5 - 1.3 3.8 - 1.1 -

Current VOL=l.5V 
15 4.0 - 3.4 15.0 - 2.8 -

VIN=VSS, VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -Input High 
VOUT=l.OV, 9.0V 

VIH 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=l. 5V ,13.5V 15 11.0 - 11.0 S.25 - 11. 0 -

IIOUTI <ljJA 
V 

VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=l. OV, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

Voltage VIL VOUT=l. 5V ,13. 5V 
15 - 4.0 - 6.75 4.0 - 4.0 

IIOUTI<ljJA 

"H" IIH VIH=lSV IS - 0.1 - 10-5 0.1 - 1.0 Input Level 
Current ilL" _10-5 

jJA 

Level 
IIL VIL=OV IS - -0.1 - -0.1 - -1.0 

Quiescent 5 - 0.25 - 0.001 0.25 - 7.5 
IDD VIN=VSS, VDD 10 - 0.5 - 0,001 0.5 - 15 )JA 

Device Current 
* 1.0 0.002 1.0 30 IS - - -

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4572BP/BF 

DYNAr·lIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTI C SYMBOL TEST CONDITION VDD(V) MIN. TyP. MAX. UNITS 

Output Transition Time 5 - 80 200 
tTLH 10 - 50 100 

(Low to High) 15 - 40 80 

Output Transition Time 5 - 80 200 

tTHL 10 - 50 100 
(High to Low) , 

15 - 40 80 

Propagation Delay Time tpLH 5 - 90 200 
10 - 40 110 ns 

(INVERTER) tpHL 15 - 30 85 

Propagation Delay Time tpLH 5 - 95 200 
10 - 45 110 

(NAND) tpHL 15 - 35 85 

Propagation Delay Time tpLH 5 - 95 200 
10 - 45 110 

(NOR) tpHL 15 - 35 85 

Input Capacitance CIN - 5 7.5 pF 

:IRCUIT AND \4AVEFOR~l FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

\~AVEFORM 

20ns ZOne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4583BP C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4583BP DUAL SCHf'lI TT TR I GGER 

TC4583BP consists of two independent Schnitt 
trigger circuits. 

By externally connecting resistors between POSITIVE 
terminal and CmmON terminal and between NEGATIVE 
terminal and COHHON terminal, hysteresis can be given 
to two inputs AIN and BIN' Furthermore, the width of 
hysteresis and the threshold voltage between high 
level and low level can be varied by varying the re
sisters. The outputs are available in the forms of 
positive outputs and inverted three-state outputs from 
both circuits. Exclusive-OR of both inputs is also 
output. 
This is most suitable for line receivers. 

ABSOLUTE t,lAX I ~lU~l RA TI N GS 

CHARACTERISTI C SYHBOL RATING UNITS 

DC Supply Voltage VDD VSS - 0.5 '" VSS + 20 V 

Input Voltage VIN VSS - 0.5 "'VDD+0.5 V 

Output Voltage VOUT VSS - 5",VDD+0.5 V 

DIP 16 (3DI6A-P) 

PIN ASS I GN~lENT 

COMMON B 1 

POSITIVE B 2 

DC Input Current lIN :t10 rnA NEGATIVE B 3 14 EXCLUSIVE 0 

Power Dissipation PD 300 mW AOUT 4 13~ 

Operating 
TA -40", 85 °c Te Ran e NEGATIVE A 5 12 :oouT 

-65'" 150 POSITIVE A 6 

Lead Temp. /Time COMMON A 7 10 BOUT 

LOGIC DIAGRAM Vss 8 

NEGATIVE (TOP VIEW) 
A COMMON A 

POSITIVE A 6 5 cp TRUTH TABLE 
AIN 9 4 AOUT .... I N PUT S OUTPUTS 

DIS 
A B DISABLE AOUT AOUT BOUT BOUT E..,':.C 

-<i>- 1 AOUT 
L L L L 15TIl HZ L HZ L 

L L H L H L H L 

DISABLE~DTS '4 XCLUSIVE OR 
L H L L HZ '" HZ H 

DIS L H H L H H L H 
.:-.. 

10 Bct"1' v- H L L H HZ L HZ H 
DIS 

BIN 5 
...... H L H H L L H H 12 OUT 

B 21 cb" DIS H H L H HZ H HZ L 

H H H H L H L L 
POSITIVE COMMON B 

NEGATIVE B 
EZ: HIGH IMPEDANCE 
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TOSHIBA INTEGRATED CIRCUIT TECHN,'CAL DATA 

TC4583BP 

EXTERNAL RESISTER CONNECTION 

(A) 
Rl 

POSITIVE~ 
COMMON 

External Resistance - Threshold Level (TYP.) 

R2 
NEGATIVE 

Negative Threshold Voltage, VN 
can be varied by changing R2 and 
Positive Threshold Voltage, Vp 
can be varied by changing R1. 

(B) 

POSITIVE~ 
Rl 

COMMON 

NEGATIVE 

iysteresis Voltage, VH can be 
,aried by changing R1. 

iysteresis Voltage VH=VP - VN 

'0 
" ;> 

* ..l 

"' &i 
..l 

" ..l 
0 

'" '" ~ 
S 
E-< 

100 

80 

60 

40 
;;;;..;;; 

20 

o 
10 

~ECOM~lENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SnmOL 

)C Supply Voltage VDD 

cnput Voltage VIN 

Ixternal Resistance Rl, R2 

iTATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

CHARACTERISTIC SYMBOL TEST CONDITION 'viii) 
(V) 

High-Level IIOUTI<l]JA 
5 

Output Voltage VOH 10 
VlN=VSS, VDD 15 

5 
I lOUT I <l]JA Low-Level 

VOL 10 
Output Voltage VIN=VSS, VDD 15 

VOH-4.6V 5 

Output High VOH=2.5V 5 

Current IOH VOH=9.5V 
10 

VOH=13·5V 
15 

VlN=VSS, VDD 
VOL=0.4V 5 

Output Low VOL=0.5V 10 Current IOL VOL=1.5V 
15 

VlN=VSS, VDD 

-- vDD=5V 

--- vDIFIOV 

---- vDrr15V 

- ~ 

r-- ~ 
.0:. ....... 

-I- p I 
-=-1. 

. I 
I ::-

/' 
I 

I 

100 lk 10k lOOy. 1M 

EXTERNAL RESISTANCE Rl. R2 (0) 

MIN. TYP. MAX. UNITS 

3 - 18 V 

0 - VDD V 

No Limits (J 

-40°C 25°C 85°C 
UNITS 

MIN. MAX. ~IIN. TYP. MAX. !lIN. MAX. 

4.95 - 4.95 5.00 - 4.95 -
9.95 - 9.95 10.00 - 9.95 -

14.95 - 14.95 15.00 - 14.95 -
0.05 0.00 0.05 0.05 

V - - -
- 0.05 - 0.00 0.05 - 0.05 

- 0.05 - 0.00 0.05 - 0.05 

-0.61 - -0.51 -1. 0 - -0.42 -
-2.5 - -2.1 -4.0 - -1. 7 -
-1.5 - -1.3 -2.2 - -1.1 -
-4.0 - -3.4 -9.0 - -2.8 -
0.61 - 0.51 1.5 

rnA - 0.42 -
1.5 - 1.3 3.8 - 1.1 -
4.0 - 3.4 15.0 - 2.8 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4583BP 

STATIC ELECTRICAL CHARACTERISTICS (Continued) 

v- -40°C 25°C 85°C 
CHARACTERISTIC SY~mOL TEST CONDITIONS DD UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOUT=O. 5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH 
VOUT=l. OV. 9.0V 

10 7.0 7.0 5.5 - - 7.0 -
Voltage VOUT=l. 5V, 13. 5V 

iIoUTI<llJA 15 11. 0 - 11. 0 8.25 - H.O -
VOUT=0.5V, 4.5V V 

5 - 1.5 - 2.25 1.5 - 1.5 
Input Low VOUT=1. OV, 9.0V 

Vn VOUT=l. 5V ,13. 5V 10 - 3.0 - 5.5 3.0 - 3.0 
Voltage 

I lOUT I <llJA 15 - 4.0 - 6.75 4.0 - 4.0 

Input 
IIH" 

lIH VIH=18V 18 - 0.1 - 10-5 0.1 - l.0 Level 
"L 11 

10-5 
lJA 

Current 
Level IlL V1L=OV 18 - -0.1 - -0.1 - -1. 0 

}-State "HI! 
IDH VOUT=18V 18 0.4 10-4 0.4 12 Output Level - - -

Leakage "L" 
IJA 

Current Level IDL VOUT=OV 18 - -0.4 - 10-4 -0.4 - -12 

Quiescent 5 - 1 - 0.002 1 - 30 
IDD VIN=VSS' VDD 10 - 2 - 0.004 2 - 60 lJA 

Device Current 
* 15 - 4 - 0.008 4 - 120 

* All valid input combinations. 

DYNAm C ELECTRI CAL CHARACTERI STI CS (Ta=25°C VSS=OV CL=50pF) , , 
CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNIT, 

5 - 80 200 
Output Transition Time tTLH 10 - 50 100 

(Low to High) 
15 - 40 80 

Transition Time 5 - 80 200 
Output 

tTHL 10 - 50 100 
(High to Low) 15 - 40 80 

Propagation Delay Time tpLH 5 - 200 1300 

tpHL 
10 - 80 460 

(AIN. BIN - AoUT, BOUT) 15 - 60 300 

5 200 2200 
ns 

Propagation Delay Time tpLH -
BIN - AoUT. BOUT) 

10 - 80 760 
(AIN. tpHL 15 - 60 520 

tpLH 
5 - 210 1500 

Propagation Delay Time 10 - 80 560 
(AIN. BIN - EX. OR) tpHL 15 - 60 340 

}-State Disable Time tpLZ,tpHZ 5 - 110 450 
RL=lkrl 10 - 50 180 

(DISABLE - AOUT ' BOUT) tpZL. tpZH 15 - 35 110 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4583BP 

DYNANIC ELECTRICAL CHARACTERISTICS (Continued) 

CHARACTERISTI C SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNITS 

Positive Threshold 5 - 3.2 -
Vp RI, R2=5k>l 10 - 5.55 -

Voltage 
15 - 8.0 -

Negative Threshold 5 - 1.8 -
VN Rl, R2=5k>l 10 - 4.45 -

Voltage 15 - 7.0 -
5 0.5 1.4 3.0 V 

Hysteresis Voltage VH Rl, R2=5k>l 10 0.3 1.1 1.9 

15 0.2 1.0 1.8 

Threshold Voltage 5 - 0.1 -
Variation LlVT R1, R2=5k>l 10 - 0.15 -

(A - B) 15 - 0.2 -
Input Capacitance CIN - 5 7.5 pF 

IAVEFOR~l FOR ~lEAS URE~1ENT OF DYNAt~1 C CHARACTE RISTI CS 

WAVEFORM 1 ZOns ZODS ZOns WAVEFORM 2 
ZOns 

Vss 

AOUTt BOUT 

~------~-+------VOL 

wAVEFORM 3 
ZOns, ZOns 

DISABLE 

Vss 

AO'UT~ B::S'T 

VOL 

VOH 

AOUT' BoUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4584BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4584BP/TC4584BF HEX SCHMITT TRIGGER 
The TC4584BP/BF is the 6-circuit inverter having 

the Schmitt trigger function at the input terminal. 

That is, since the circuit threshold level voltages 
at the leading and trailing edges of input waveform 
are different (Vp, VN), the TC4584BP/BF can be used 
in the broad range application including .line receiver 
waveform shaping circuit, astable multi~ibrator, mono
stable multivibrator, etc. in addition to ordinary 
inverter.' 

Since the pins are compatible with the TC4069UB, the 
substitution is also possible. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS -0.5 "'VSS+20 V 

Input Voltage VIN VSS - 0.5'" VDD+0.5 V 

Output Vol tage VOUT VSS - 0.5 ",VDD+O.5 V 

DC Input Current lIN ±l0 rnA 

Power Dissipation PD 300(DIP) /180(HFP) mW 

Operating TA -40'" 85 °C 
Temperature Range 
Storage 

Tstg -65'" 150 °C Temperature Range 

Lead Temp. / Time Tsol 260°C· 10 sec 

INPUT/OUTPUT VOLTAGE CHARACTERISTIC 

,VIN~VOUT 

* INPUT - OUTPUT 
VOLTAGE WAVEFORM 

HYSTERESIS VOLTAGE 

,..,f--.,--., 
::> 
o 

:> 

Vp -VIN 

* TRANSFER 
CllARACTERlST ICS 

,~ 
DIP 1< (3D14A-P) 

14~ 
1 

MFP 14 (F14GB-P) 

PIN ASSIGNMENT 

( TOP VIEW) 

LOGIC DIAGRAM 

I~UT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4584BP/BF 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

I CHARACTERISTIC 'vj)j) -40°C 25°C 85°C 
SYMBOL TEST CONDITION UNITS 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

JIOUTJ <l)JA 5 4.95 - 4.95 5.00 - 4.95 -
High-Level 

VOH 10 9.95 - 9.95 10.00 - 9.95 -
Output Voltage VIN=VSS ' VDD 15 14.95 - 14.95 15.00 - 14.95 -

5 0.05 0.00 0.05 0.05 V 
JIOUTJd)JA - - -

Low-Level 
Output Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

V1N=VSS ' VDD 15 - 0.05 - 0.00 0.05 - 0.05 
VOH=4.6V 5 -0.61 - -0.51 -1. 0 - -0.42 -

Output High VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1. 7 -
Current IOH VOH=9.5V 10 -1.5 -1. 3 -2.2 -1.1 VOH=13.5V - - -

VIN=VSS. VDD 15 -4.0 - -3.4 -9.0 - -2.8 -
rnA VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -

Output Low 
IOL 

VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current VOLE1.5V 

VIN=VSS. VDD 
15 4.0 - 3.4 15.0 - 2.8 -

Positive VOUT=0.5V 5 2.05 3.75 2.15 3.0 3. 75 2.15 3.85 
Trigger Vp VOUT=1.0V 10 4.8 7.6 4.9 6.4 7.6 4.9 7.7 Threshold 

Voltage VOUT=1. 5V 15 7.8 11.6 7.9 9.9 11. 6 7.9 11. 7 
Negative VOUT=4.5V 5 1.25 2.95 1.25 2.3 2.85 1.15 2.85 

Trigger VN VOUT=9.0V 10 2.4 5.2 2.4 3.8 5.1 2.3 5.1 V Threshold 
Voltage VOUT=13.5V 15 3.4 7.2 3.4 5.2 7.1 3.3 7.1 

Hysteresis 5 0.10 1.25 0.25 0.65 1.25 0.25 1.40 

Voltage VH 10 1.8 3.5 1.9 2.6 3.5 1.9 3.6 
15 3. 7 5.6 3.8 4.7 5.6 3.8 5.7 

Input "HIt IIH VIH=18V 18 0.1 10-5 0.1 1.0 Level - - -
Current L' -10-5 

)JA 
Level IlL VIL=OV 18 - -0.1 - -0.1 - -1.0 

Quiescent 5 - 1 - 0.001 1 - 7.5 
IDD VIN=VSS. VDD 10 - 2 - 0.002 2 - 15 )JA 

Device Current 
* 15 - 4 - 0.004 4 - 30 

* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4584BP/BF 

DYNA~lIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERI TI C SYMBOL TEST CONDITION VDD(V) MIN. TYP. HAX. UNITS 

Output Transition Time 5 - 80 200 

to High) 
tTLH 10 - 50 100 

(Low 
15 40 80 -

Output Transition Time 5 - 80 200 

(High to Low) 
tTHL 10 - 50 100 ns 

15 - 40 80 

tpLH 
5 - 170 340 

Propagation Delay Time 10 - 80 160 
tpHL 15 - 60 120 

Input Capacitance CIN - 5 7.5 pF 

CIRCUIT AND WAVEFORH FOR NEASUREMENT OF DYNANIC CHARACTERISTICS 

CIRCUIT WAVEFORM ZOns ZOne 

INPUT 

OUTPUT 

P G. PULSE GENl!;RATOR 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC4585BP It-BIT r·1AGNITUDE Cor'lPARATOR 
TC4585BP is weighted comparator which cor.lpares the 
magnitudes of input data of four bits AO through A3 
and another input data of four bits BO through B3. 
If TC4585BP is used, signal of larger, smaller or 
equal is obtained at one of three output lines 
depending on the cascade inputs (A>B)IN, (A=B)IN and 
(A <B) IN. 
It is easy to fabricate the magnitude comparators of 
4 x n bits with cascade connection of n number of 
TC4585BP. 

ABSOLUTE ~1AXIrlUM RATINGS 

CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 

Operating Temperatur 
Range 

Storage Temperature 
Ran e 

Lead Temp. /Time 

LOGIC DIAGRAM 

SYMBOL 

VDD 

VIN 

VOUT 

lIN 

PD 

Tstg 

Tsol 

RATING UNIT 

VSS-0.5 -VSS+20 v 
VSS-0.5 -VDD+0.5 V 

VSS-0.5 - VDD+O. 5 V 

±lO rnA 

300 mt.] 

-40 -85 °c 

-65 -150 °c 

260°C . 10 sec 

TC4585BP 

DIP 16 (3D16A-P) 

PIN ASSIGNHENT 

B2 1 

A2 2 

(A=B)OUT 3 

16 

15 

14 

13 

12 

II 

10 

9 

(TOP VIEW) 

VDD 

A3 

B3 

(A>B) OUT 

(A<B)OUT 

BO 

AO 

B1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4585BP 

TRUTH TABLE 
INPUTS OUTPUTS 

COMPARING CASCADING 

A3,B3 AZ,BZ A1,B1 Ao,BO A<B A=B A>B A<B A=B A>B 

A3>B3 .. .. .. .. .. H L L H 

A3=B3 Az:>JlZ .. .. Ii It H L L H 

A3=B3 M=BZ A1>B1 .. .. '" H L L H 

A3=B3 A2=B2 A1=B1 Ao>BO .. ,. H L L H 

A3=B3 AZ=B2 A1=B1 AO=BO L L H L L H 

A3=B3 A2=B2 A1=B1 AO=BO L H .. L H L 

A3=B3 M=B2 A1=B1 AO=BO H L ,. H L L 

A3=B3 A2=B2 A1=B1 AO<BO ;0 .. '" H L L 

A3=B3 M=B2 Al<B1 .. " 
,. if H L L 

A3=B3 A2<B2 .. .. .. ,. .. H L L 

A3<B3 .. .. " .. " .. H L L !f Don't care 

RECOt1MENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

DC Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

CHARACTERISTIC SYM- TEST CONDITION 'viii) -40°C 25°C 85°C UNIT 
iBOL (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

5 4.95 - 4.95 5.00 - 4.95 -
High-Level lIOUT 1 <lILA 

VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN=VSS,VDD 
15 14.95 - 14.95 15.00 - 14.95 -

V 
5 - 0.05 - 0.00 0.05 - 0.05 

Low-Level 1 lOUT 1 <lILA 

Output Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 
VIN=VSS,VDD 

15 - 0.05 - 0.00 0.05 - 0.05 

VOH=4.6V 5 -0.61 - -0.51 -1.0 - -0.42 -
VOH=2.5V 5 -2.5 - -2.1 -4.0 - -1.7 -

Output High 
IOH VOH=9.5V 10 -1.5 -Current -1. 3 -2.2 - -1.1 - rnA 

VOH=13·5V 15 -4.0 - -3.4 -9.0 - -2.8 -

VIN=VSS,VDD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4585BP 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- CONDITION'vDD 
-40°C 25°C 85°C 

CHARACTERISTIC BOL TEST UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOL=0.4V 5 0.61 - 0.51 1.5 - 0.42 -
Output Low 

IOL 
VOL=0.5V 10 1.5 - 1.3 3.8 - 1.1 - rnA 

Current 
VOL=1.5V 15 4.0 - 3.4 15.0 - 2.8 -
VIN=VSS,VDD 

VOUT=0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input High 

VIH 
VOUT=1. OV, 9.0V 10 7.0 - 7.0 5.S - 7.0 -

Voltage 
VOUT=1. 5V, 13. 5V IS 11.0 - ll.O 8.25 - 11.0 -
IIOUTI <lttA V 
VOUT=O.SV, 4.5V 5 - loS - 2.25 loS - 1.5 

Input Low 
VIL 

VOUT=1. OV, 9.0V 10 - 3.0 - 4.S 3.0 - 3.0 
Voltage 

VOUT=1. SV, 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I < IttA 

"H" 
IIH VIH=18V 18 0.1 10-5 

Level - - -0.1 - 1.0 
,Input 
!Current "L" ttA 

Level IlL VlL=OV 18 - -0.1 - -10-5 -0.1 - -1.0 

5 - 5 - 0.005 5 - 150 
IQuiescent Device 

IDD VIN=VSS,VDD 10 10 0.010 10 300 ttA 
Current - - -,. 

15 - 20 - 0.015 20 - 600 

* All valid input combinations. 

DYNA~~IC ELECTRICAL CHARACTERISTI CS (Ta=25 °c, VSs=OV, - CL =50pF) 

I 
CHARACTERISTIC SYMBOL TEST 'CONDITION 

VDD(V) 
MIN. TYP. MAX. UNIT 

5 - 80 200 
Output Transition Time 

tTLH 10 - 50 100 
(Low to High) 

15 - 40 80 
ns 

5 - 80 200 
Output Transition Time 

tTHL 10 - 50 100 
(High to Low) 

15 - 40 80 

Propagation Delay Time 5 - 340 680 

(COMPARING INPUTS 
tpLH 

10 140 280 ns -
- OUTPUTS) tpHL 

15 100 200 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4585BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=2SoC, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 
VDD(V) 

Propagation Delay Time S 

(CASCADING INPUTS 
tpLH 

10 
- OUTPUTS) tpHL 

lS 

Input Capacitance CIN 

WAVEFORM FOR ~1EASURE~1ENT OF DYNAMIC CHARACTERISTICS 

COMPARING INPUTS, 
CASCADING INPUTS 

OUTPUTS 

OUTPUTS 

APPLICATION CIRCUIT 

[LS B) 

Al A2 

VDD 

(A=B)IN 

(A<B)IN 

Bl B2 

[LSB) 

ZOns 20n8 

A3 A4 A5 Ae A7 AS 

(A=B)OUT 

(A <1l)CXlT 

B3 B4 B5 Be B7 BS 

MIN. 

-
-
-
-

Ag 

Bg 

TYP. MAX. UNIT 

280 560 

110 220 ns 

90 180 

S 7.S pF 

[MSB) 

AIO 

(}=»' A=B 

A<B 

BI O 

[MSB) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5001P 4-DIGIT DECADE COUNTER 
TC5001P is four digit decimal counter contalnlng 
latches and multiplexer circuits and equipped with thE 
terminals of digit signal outputs for dynamic dispLay, 
blanking input (for zero suppress operation) and 
transfer input (latch operation). 
The maximum count of this counter is 9999 and three 
CARRY terminals are provided for carry operations 
required in some applications. 
Refer to TRUTH TABLE, TIMING CHART and OPERATING 
CONS~DERATION for the operations. 

ABSOLUTE r·IAX rr~U~l RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

TC5001P 

DIP 24, (6D24A-P) 

PIN ASSIGN~lENT 
DC Supply Voltage VDD VSS-0.5-VSS+10 V 

(TOP VIEW) 
Input Voltage VIN VSS-O. 5 - VDD+O. 5 V OVF 24 VDD 
Output Voltage VOUT VSS-O. 5 - VDD+O. 5 V REXT 23 TEST 2 

DC Input Current lIN ±10 rnA CEXT 3 22 Tl 

Power Dissipation sIN 4, 21 T2 PD 300 mW 
CA3 5 20 T3 Storage Temperature 

'Xstg -55 :-125 °c CA2 6 19 T4, Range 
CAl 18 BL 

Lead Temp./Time Tsol 260°C 10sec TRF 8 17 AoUT 
OP 16 BOUT 

BLOCK DIAGRAM RE(O) 10 15 COUT 
RE(9) 11 14 DOUT 

REXT CmT SIN AoUT BOUT 0 OUT DOUT 12 13 TEST 1 

OVF 

CA3 

CA2 
CP o---++-..-l 

CAl 
RESET (0) O-~+-+---~+-----~-+---+----~~----~-+----~ 
RESET (9) o---*-i=====~======~===t======~======~ ______ ~~==[) 

TEST 1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001F-

DESCRIPTION OF PIN FUNCTION 

PIN No. SYMBOL NAME FUNCTION 

Terminal to detect OVER FLOW condition of the counter 

which generates "R" level when COUNT is incremented 
1 OVF OVER FLOW from"9999" • Once set to "R", only RESET (0) can clear 

it to "L". 

RESISTER This is opened when external CLOCK is supplied from 
2 REXT SIN· If external CLOCK is not available, CLOCK can EXTERNAL 

be generated by externally connecting a resistor 

3 CEXT 
CAPACITANCE 

SIN and REXT and a capacitor across SIN and across 
EXTERNAL 

CEXT· 

4 SIN SCAN INPUT T-COUNTER CLOCK input and T-COUNTER is changed its 

condition at the falling edge of SIN. 

CA3 CARRY-3 
CARRY I COUNTER "H" during CP= 

5 output "9999" -- / "R" in COUNT 

6 CA2 CARRY-2 from ri- "X999" shown at the 
left,"L" other-

7 CAl CARRY-l th digit "xx99" wise. 

"H" Decimal COUNTER output is transferred to 

MULTIPLEXER as it is. 
8 TRF TRANSFER 

"L" COUNTER output at the time of falling edge of 

TRF is latched. 

9 CP COUNT INPUT Lowest order decimal COUNTER CLOCK input and COUNTER 

is counted by the falling edge of CPo I 

"H" Decimal COUNTER output is reset to "0000". 

10 RE (0) RESET (0) 
This takes precedence over RE (9) • 

"L" If RE (9) = l1L", normally counted. 

"H" If RE (0) = "L", COUNTER output is set to 

11 RE (9) RESET (9) "9999". 

"L" If RE (0) = "L", normally counted. 

12 VSS VSS ( GND ) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 

DESCRIPTION OF PIN FUNCTION 

PIN No. SYMBOL NAME FUNCTION 

"Hit If TEST (2) = "H", normally counted. 

13 TESTl TESTl "L" If TEST (2) = "H", only lower order two digits 

are counted. 

14 DOUT D-OUTPUT Decimal COUNTER BCD outputs.When Tl="H", the lowest 

15 COUT C-OUTPUT order digit (first digit) is output, when T2 = "H", 

the second digit is output, .. , and when T4 = "H", 
16 BOUT B-OUTPUT 

the fourth digit is output. During BLANKING all the 

17 AoUT A-OUTPUT outputs become fiR". 

18 BL BLANKING 
If BL = "H", only all AOUT through DOUT (BCD OUT) 

become "HI!. 

19 T4 T4 Output to indicate the digit position of output 

20 T3 T3 signals AOUT through DOUT (BCD OUT) and corresponds 

21 T2 T2 
in descending order from Tl' 

Z2 Tl Tl 

JIB" Normally counted. 
Z3 TESTZ TEST2 

"LII Causes Tl = "L", T2 -T4 = "H", OVF = "H". 

24 VDD VDD VDD Power Supply (3-8 volt) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 

TIMING CHART 

RESET(O) 

RESET(9) 

COUNT INPUT 

(Cl) 

(Dll 

CARRY 1 

CARRY 2 

CARRY 3 

OVER FLOW 

++--------- ---- -- ----
+-+------------ ---- ----------
+_1....-_--------- ___________ _ 

SCAN INPUT - - I-----...J 1-----' 1-__ -' 

* Waveforms marked with ( ) are timings of LSI's internal signals. 

AnUT. BOUT. COUT and DOur are output in the timings in synchronism 

with Tl. T2. T3 and t4 respectively. 
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WTH TABLE 

lESET RESET TRAN- BLAN-
TESTl TESTZ AOUT (0) (9) SFER KING 

H * H L * H L 

L H H L * H H 

L L H L H H C 

L L H L L H C' 

* * L L * * LA 

* * * H * * H 

* * * * * 
L X 

* Don't Care 

X Not defined 

C Count operation (all digits) 

C' Count operation (only lower 
order two digits) 

LA Latch operation 

S Scan operation 

ERATING CONSIDERATION 

1. RESET Operation 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 

BOUT COUT 
OVER 

DOUT Tl TZ T3 T4 FLOW 

L L L H L L L L Note-l 

L L H H L L L X Note- 1 

C C C S S S S X 

C' C' C' S S S S X 

LA LA LA X X X X X 

H H H X X X X X 

X X X L H H H H 

Note 1. SCAN INPUT = "L" 

o All the inputs/outputs (except COUNT 
INPUT and SCAN INPUT) are activated by 
"HI! level. 

o COUNT INPUT SL SCAN INPUT JL 
tn -I--tn+l tn -+tn+l 

o When used, TESTl = "H" and TESTZ = "H" 
should be satisfied. 

(1) When the level of RESET (0) terminal is set to "H", BCD output of COUNTER is 

set to "0". The four digit display becomes 0000. 

(Z) When the level of RESET (9) terminal is set to "H", BCD output of COUNTER is 

set to "9". The four digit display becomes 9999. 

(3) When both of RESET (0) terminal and RESET (9) terminal are "H", RESET (0) 

terminal takes precedence. 

Z. SCAN Operation 

(1) SCAN signal for dynamic display applied to SCAN INPUT terminal controls the 

multiplexer circuit and transfers four digit information in the latches to BCD 

outputs one digit at a time in sequence. 

--------------443----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 

OPERATING CONSIDERATION 

(Z) Arbitrary digit can be made real time output (completely static) by making 

SCAN signal DC. 

(3) The digit pulses in synchronism with SCAN signal for dynamic display appear at 

the digit output terminals (Tl. TZ. T3 and T4). The digit output terminals 

(Tl. TZ. T3 and T4) are used for the digit selection circuit and for arbitrary 

digit zero suppress. 

(4) The digit pulse is activated by the falling edge of SCAN INPUT signal. 

(5) SCAN signal is supplied from the internal oscillator as shown in Fig. 1 or from 

the external one as shown in Fig. 2. 

VDD R=100kQ 

REXT 
CEXT 

'---+ __ ..... """1 SIN 
C=O.OZuF 
RS=10kQ IS1588 

VSS 
Fig. 1 

TC500lP 

fSCAN=i= 2. ~CR [Rz 1 

3. Latch Operation 

Fig. 2 

EXT TC500lP 

EXT 

SIN 

(1) When the level of TRANSFER terminal is "R". COUNTER information is transferred 

to the latches. 

(2) When the level of TRANSFER terminal is charged from "R" to "L". the information 

transferred from COUNTER is latched. 

4. Count Operation 

(1) Set input terminals TESTI. TEST2 and TRANSFER to "R" and BLANKING terminal to 

"LII. 

(2) COUNTER is set by applying "R" level to RESET (0) or RESET (9) terminal and two 

RESET terminals are returned to "L". 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 

PERATING CONSIDERATION 

(3) When the count pulse is applied to COUNT INPUT terminal, COUNTER performs its 

COUNT operation at the falling edge of count pulse. 

(4) The maximum count is 9999 and if 9999 is exceeded, "H" level appears at 

OVER FLOW terminal. Removal of OVER FLOW signal can be achieved by applying"H" 

to RESET (0) terminal. 

(5) The carry signals from 100's and 1000's digits appear at output terminals 

CARRYl, CARRY2 and CARRY3. 

(6) When TESTI terminal is "L", only lower order two digits of COUNTER are counted. 

5. BLANKING Operation 

When BLANKING terminal is set to "H", all the BCD outputs of COUNTER become "H" and 

this signal is used to achieve the zero suppress operation. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 8 V 

Input Voltage VIN 0 - VDD V 

Operating Temp. Topr -30 - 85 °c 

External Registance REXT 10 100 1000 k~ 

External Capacitance CEXT 10-4 0.02 1.0 ..uF 

ELECTRICAL CHARACTERISTICS (VSS=OV) 

CHARACTERISTIC SYMBOl TEST Viii) -30°C 25°C 85°C UNI1 
CONDITIONS (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High Level 
VOH 

I I OUT I <],.uA 
5 4.95 - 4.95 - - 4.95 -

Output Voltage VIN=VDD,VSS V 
Low Level I lOUT I <l,.uA 5 - 0.05 - - 0.05 - 0.05 
Output Voltage VOL VIN=VDD,VsS 

Aour,BOUT IOH 5 -1.2 
COUT,DOUT 

- -1.0 - 0.75 -
High CARRYl,2,3 VOH = 2.5V 
Level OVER FLOW 

IOH 5 -1.2 - -1.0 - 0.75 - rnA 
Output Tl,T2,T3, VIN=VDD,VSS 
Current T4 

REXT IOH 
CEXT 

5 -0.3 - -0.25 - -0.2 -

AOUT,BOUT IOL 
COUT,DOUT 

5 2.4 - 2.0 - 1.6 -

Low CARRYl,2,3 VOL = 0.4V 
Level OVER FLOW IOL 5 0.52 - 0.44 - 0.36 - mP 
Output Tl,T2,T3, V[N=VDD,VSS 
Current T4 

REXT IOL 5 0.28 - 0.24 - 0.2 -
CEXT 

Input fiR" Level VIH VOUT=0.lV,4.9V 5 3.8 - 3.8 2.75 - 3.8 - V 

Voltage tiL" Level VIL I lOUT 1< 1)lA 5 - 1.2 - 2.25 1.2 - 1.2 

Input "R" Level 1m VIH = 8V 8 - 0.2 - 0.2 1.0 

OV 8 -0.2 -0.2 -1.0 
)lA 

Current ilL" Level IlL VlL = - -
Quiescent 

VI~VDD'VSS 50 500 Current IDD 8 - 50 - - - ~ 

Consumption * 
* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 

'lITCHING CHARACTERISTICS (Ta=2S o C, VSS=OV, er. = SOpF) 

TEST 
CHARACTERISTIC SYMBOL CONDITIONS VDD(V) 

MIN. TYP. MAX. UNIT 

(LOW-HIGH) 
tpLH COUNT INPUT - 5 - 600 1000 

Propagation Delay Time A,B,C,DOUT 
(HIGH-LOW) tpHL 

(Waveform 1) 5 - 600 1000 
Propagation Delay Time 

(LOW-HIGH) tpLH TRANSFER - 5 - 4QO 1000 
Propagation Delay Time A,B,C,DOUT ns 
(HIGH-LOW) tpHL 

(Waveform 2) 5 - 400 1000 
Propagation Delay Time 

(LOW-HIGH) tpLH COUNT INPUT - 5 - 400 1000 
Propagation Delay Time CARRYl,2,3 -
(HIGH-LOW) tpHL 

OVER FLOW 
5 400 1000 

Propagation Delay Time (Waveform 3) -
Max. Clock Rise Time tr!6,tf!6 5 20 - - }IS 

Min. Clear Pulse Width tW(RE) RESET(0),(9) 5 - 1000 
ns 

Min. Transfer Pulse 
tw(TR) TRANSFER 5 - 1000 

Width 

9, 10, 11, CIN - 5 7.5 
18 PIN 

Input 4, 13, 23 CIN - 7 10 pF 
Capacity PIN 

8 PIN CIN - 9 15 

Max.Clock Frequency f~ 5 0.5 2.0 - MHz 

WITCHING TIME TEST CIRCUIT 

VDD AOUT 1 
1<1 

'" 
BoUT 

o-l 

~ 
!-< COUT :::> 

'" DOUT :z: 
:>: .... 

CARRYI OUTPUT 
!-< 
:::> 

~ ..:: CARRY2 E:< 
CARRY 3 1°'-50" OVER FLOW 

VSS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 

SWITCHING TIME TEST WAVEFORMS 

Waveform 1 20ns 20ns 

r---~----VDD 

COUNT INPUT 

'----VSS 

£190% 
A,B,C,DOUT 50% 

________ 10% 

tr tf 

Waveform 2 

20ns 20ns 

;:r--I90% L::: TRANSFER /so % 

10% 11 
1r-__ ~~::":_"'_-_-_-_-_-_~~i-~_-_-_~~_-tJ1P,",H:;-L..j.I_o~_% _____ VOH 

_"'-0% _____ VOL 

I 

A,B,C,DOUT 

Waveform 3 20ns 20ns 

COUNT INPUT 
VSS 

CARRY 1,2,3 

OVER FLOW 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ..................... . 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5002BP 
TC5022BP 

C5002BP, TC5022BP BCD TO 7-SEGnENT DECODER DRIVER 
C5002BP and TC5022BP are decoders to convert BCD 
ode input to the driving signal for 7-segment 
isplay element and equipped with NPN transistors as 
he output buffers enabling direct driving of common 
athode type LED. 
hen BI input is set at "H" level, all the segment 
utputs are turned "OFF" (not illumination) regardless 
f other inputs. 
BI input is to turn the output "OFF" and RBO input 
s to generate "HI! level output only for "Olt code 
nput and these are used for leading zero suppress 
hen connected in cascade. 

BSOLUTE MAXH1Url RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

C Supply Voltage VDD VSS-0.5 - VSS+20 V 

nput Voltage VIN VSS-0.5 - VDD+O. 5 V 

utput Voltage VOUT VSS-O. 5 - VDD+O. 5 V 

C Input Current lIN ±10 rnA 

ower Dissipation PD 300 ml-l 

torage Temperature 
Tstg -65- 150 °c 

ange 

,ead Temp. /Time Tsol 260°C 10sec 

OGIC DIAGRAtl 

DIP 16 (3Di6A-p) 

PIN ASSIGNt·1ENT 

4 A a 15 

B 
b 14 

13 
d 12 

D 11 

3 BI 10 

g 
RBI RBO 

VDD: 16. Vss 8 

,------------- -j 

DRIVER 

--"""'1---.,.- VDD 

rOUT 
a 
I 
g 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5002B~TC5022BP 

TRUTH TABLE 

(TC5002BP) 
INPUT 

BI RBI A B C D a b c 
H * * * * * L L L 
L H L L L L L L L 
L L L L L L H H H 
L * H L L L L H H 
L * L H L L H H L 
L * H H L L H H H 
L * L L H L L H H 
L * H L H L H L H 
L * L H H L L L H 
L * H H H L H H H 
L * L L L H H H H 
L * H L L H H H H 
L * L H L H H H H 
L * H H L H L H H 
L * L L H H H H L 
L * H L H H H H H 
L * L H H H L H H 
L * H H H H H L H 

NOTE 1 TC5022BP, ----a = "H" 

2 TC5022BP, ----f = "H" 

3 TC5022BP, ----d III: "R" 

DISPLAY INDICATE MODE 

TC5002BP 
o 

~=ij 

~ 0 = 
TC5022BP 

o 
~=ij 

~=~ 

OUTPUT 
d e 
L L 
L L 
H H 
L L 
H H 
H L 
L L 
H L 
H H 
L L 
H H 
L L 
H H 
L L 
H H 
H L 
L L 
H L 

f g RBO NOTE 
L L i:t 
L L H 
H L L 
L L L 
L H L 
L H L 
H H L 
H H L 
H H L 1 
L L L 2 
H H L 
H H L 3 
H L L 
L L. L 
L H L 
L H L 
H H L 
H H L 

i:t : Undetermined 

* : Don't Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5002B~TC5022BP 

~OMMENDED OPERATING CONDITIONS (VSS= OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDD V 

Operating Temp. Topr -40 - 85 °c 

ECTRICAL CHARACTERISTICS (VSS=OV) 

;HARACTERISTIC SYMBOL TEST 'Vim -40°C 25°C 85°C UNIT 
CONDITIONS (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

!igh Level I lOUT I <lpA 
5 4.95 - 4.95 5.00 - 4.95 -

)utput Voltage VOR 10 9.95 - 9.95 10.00 - 9.95 -
(RBO) VIN=VSS, VDD 15 14.95 - 14.95 15.00 - 14.95 - V 

.ow Level I lOUT I <l,p.A 5 - 0.05 - 0.00 0.05 - 0.05 
)utput Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 

(RBO) 
VIN=VSS, VDD 15 - 0.05 - 0.00 0.05 - 0.05 

!igh Level I lOUT I <1,I.lA 5 4.0 - 4.0 4.5 - 4.0 -
)utput Voltage VOR 10 9.0 - 9.0 9.5 - 9.0 - V 

(a - g) 
VIN=VSS, VDD 15 14.0 - 14.0 14.5 - 14.0 -
VOR=4.6V 5 -0.2 - -0.16 - -0.12 -

!igh Level VOR=9.5V 10 -0.5 - -0.4 - -0.3 -
)utput Current lOR VOR=13.5V 15 -1.4 - -1. 2 - -1.0 -

(RBO) VIN-VSS, VDD rnA 

VOL=0.4V 5 0.52 - 0.44 - 0.36 -
.ow Level 

10L VOL=0.5V 10 1.3 - 1.1 - 0.9 -
)utput Current VOL=1.5V 15 3.6 - 3.0 - 2.4 -

(RBO) VIN=VSS, VDD 

VOR=3.5V 5 -20 - -20 - -15 -
!igh Level VOR=8.5V 10 -25 - -25 - -20 - rnA 
)utput Current lOR VOR=13.5V 15 -30 - -30 - -25 -

(a - g) VIN-VSS, VDD 

VOUT=0.5V,4.0V 5 3.5 - 3.5 2.75 - 3.5 -
!igh Level VIR VOUT=1.0V ,9 .OV 10 7.0 - 7.0 5.5 - 7.0 -
:nput Voltage 

** VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 8.25 - 1l.0 -
IIOUTI<l~ V 
VOUT=0.5V,4.0V 5 - 1.5 - 2.25 1.5 - 1.5 

.ow Level VIL VOUT=1. OV ,9. OV 10 - 3.0 - 4.5 3.0 - 3.0 
[nput Volta'ge ** VOUT=1.5V,13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT J < l,uA 

)isable Current IDL VOL=OV 18 - -3.0 - -10-4 -3.0 - -30 )lA 

(a - g) 

:nput JH" Level lIR VIR=18V 18 - 0.3 - 10-5 0.3 - Lo 
:urrent 'L" Level· IIL VIL=OV 18 - -0.3 - -10-5 -0.3 - -1.0 pA 

luiescent 5 - 20 - 0.005 20 - 150 
;urrent IDD VIN=VSS,VDD 10 - 40 - 0.010. 40 - 300 }lA 

;cnsumption * 15 - 80 - 0.015 80 - 600 

* All val~d ~nput comb~nat~ons. Outputs open. 

** Required pull down regis~er RL = 20 kn (a - g outputs). 
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TOSHIBA INTEGRATED iCIRCUIT TECHNICAL DATA 

TC5002B~TC5022BP 
SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST 
CONDITIONS VDD(V) 

MIN. TYP. MAX. UN!' 

Output Ri~e Time 
5 - 100 200 

(SEGMENT OUT) tr RL=l kn 10 - 50 100 
15 - 40 80 

5 - 130 400 
Output Rise Time tr 10 - 65 200 ns 

(RBO) 15 - 50 160 

5 - 100 200 
Output Fall Time tf 10 - 50 100 

(RBO) 15 - 40 80 

(LOW-HIGH) 5 - 500 1000 
Propagation Delay Time tpLH RL=l kn 10 - 150 400 
(A,B,C,D-SEGMENT OUT) 15 - 120 300 ns 
(HIGH-LOW) 5 - 1000 2000 
Propagation Delay Time tpHL RL=l kn 10 - 450 1000 
(A,B,C,D-SEGMENT OUT) 15 - 320 700 

(LOW-HIGH) 5 - 1000 2000 
Propagation Delay Time tpLH 10 - 370 1000 
(A,B,C,D - RBO) 15 - 250 750 ns 
(HIGH-LOW) 5 - 500 1000 
Propagation Delay Time tpHL 10 - 200 500 
(A,B,C,D - RBO) 15 - 140 300 

(LOW-HIGH) 5 - 800 1600 
Propagation Delay Time tpLH 10 - 270 700 

(RBI - RBO) 15 - 190 500 

(HIGH-LOW) 5 - 180 700 
ns 

Propagation Delay Time tpHL 10 - 70 350 
(RBI - RBO) 15 - 50 250 

Propagation Delay Time tpLH 
5 - 500 1500 

(BI - SEGMENT OUT) tpHL 
RL=l kn 10 - 200 600 us 

15 - 150 500 
Input Capacity CIN - 5 7.5 pI 

SWITCHING TIME TEST CIRCUIT 

TABLE (t LH, t HL Test Codition) DD 

TEST P.G. "H" ilL" OUTPUT Wave-
form 

A,B,C,D - Other a 
A 1 A b 

SEGMENT OUT Inputs a 
B c 

A,B,C,D - Other '" C d A RBI RBO 2 ....l 

'" D RBO Inputs -< e 
E-< f 

Other BI 
RBI - RBO RBI RBO 3 RBI g 

Inputs RBO 
BI - BI A,B Other a 4 
SEGMENT OUT Inputs 

P.G.: PULSE GENERATOR 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5002B~TC5022BP 

WITCHING TIME TEST WAVEFORMS 

WAVEFORM 2 
20ns 

A A 

a 

tf tr 

WAVEFOlU' 3 WAVEFORM 4 

RBI BI 

RBO 
a 

tr 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5012BP/BF C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5012BP/TC5012BF HEX NON-INVERTING 3-STATE BUFFER 

TC5012BP/BF contains six circuits'of non

inverting buffers having three state output. 

Since DISABLE inputs to disable the outputs are 

provided separately, one common for four circuits and 

another common for other two circuits, this is suit

able for controlling four bit data lines. 

Large output current enables to directly control 

one TTL input. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 
Operating 
Tem erature Range 
Storage 
Temperature Range 

Lead Temp. /Time 

CI RCUIT DIAGRAt·1 

SYMBOL 

VDD 

VIN 

VOUT 

lIN 

PD 

TA 

Tstg 

Tsol 

RATING 

VSS - 0.5 'V VSS + 20 
VSS _ 0.5 'V VDD+0.5 

V SS _ 0.5 'V VDD + 0.5 

±10 

300 (DIP)/180(MFP) 

-40 'V 85 

-65 'V 150 

260°C' 10 sec 

vDD 

~' IN5 

UNIT 
V 

V 

V 

rnA 

mW 

°C 

°C 

VDD 

,,~ 
DIP l6( 3D16A-P) 

16~ 
1 

MFP 16 (F16GC-P) 

PIN ASSIGNMENT 

IN5 

OUT5 

IN4 

(TOP VIEW) 

TRUTH TABLE 

DI SABLE INRJT INPUT OUTPUT 

L L L 

L H H 

H * HZ 

* . DON'T CARE 

HZ: HIGH IMPEDANOE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TCS012BP/BF 

1ECOM~lENDED OPE'RATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

IC Supply Voltage VDD 3 - lB V 

nput Voltage VIN 0 - VDD V 

TATIC ELECTRICAL CHARACTERISTICS (VSS=OV) 

HARACTERI STI C SYMBOL TEST CONDITION VDiJ _40°C 25°C B5°C 
UNITS 

(V) MIN. MAX. HIN. TYP. MAX. MIN. MAX. 

igh-Leve1 I lOUT Id>JA 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -utput Voltage VIN=VSS, VDD 15 14.95 - 14.95 15.00 - 14.95 -

5 0.05 0.00 0.05 0.05 V 
I lOUT I <llJA - - -

ow-Level 
VOL 10 - 0.05 - 0.00 0.05 - 0.05 

utput Voltage VIN=VSS, VDD 
15 0.05 0.00 0.05 0.05 - - -

VOH-4.6V 5 - - - - - -
utput High VOH=2.5V 

10H VOH=9.5V 5 -1. 4 - -1. 25 - -1.0 -
Current 

VOH=13.5V 10 -1. 4 - -1.25 - -3.0 -
VIN=VSS, VDD 15 -4.0 - -3.75 - -3.0 -

2.5 
rnA 

VOL=0.4V 5 3.5 - 3.2 - -
Jtput Low VOL=0.5V 10 6.0 5.0 3.6 10L - - -
Current VOL =1. 5V 

15 26.0 24.0 lB.O - - -
VIN=VSS, VDD 
VOUT-0.5V, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -

lput High VOUT=1.0V, 9.0V 
10 7.0 7.0 5.5 7.0 VIH - - -

Voltage VOUT=l. 5V ,13. 5V 
15 11.0 11.0 B.25 11.0 

I lOUT I dlJA 
- - -

V 
VOUT=0.5V, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Lput Low VOUT=1. OV, 9.0V 
10 - 3.0 - 4.5 3.0 - 3.0 

Voltage VlL VOUT=1.5V,13.5V 

I lOUT I <llJA 
15 - 4.0 - 6.75 4.0 - 4.0 

"H" IIH VlH=lBV 1B 0.3 10-5 0.3 - 1.0 'put Level - -
lrrent "L" IlL VlL=OV 1B -0.3 -10-5 -0.3 -1.0 Level - - -
State "H" 

10-4 
Level IDH VOUT=lBV 1B - 0.5 - 0.5 - 30 

tput 
akage L lJA 

rrent Level IDL Vour=OV 1B - -0.5 - _10-4 -0.5 - -30 

iescent 5 - 4.0 - 0.002 4.0 - 30 
IDD VIN=VSS, VSS 10 - B.O - 0.004 B.O - 60 

vice Current 
* O:OOB 120 15 - 16.0 - 16.0 -

All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5012BPfBF 

DYNAmC ELECTRICAL CHARACTERISTICS (Ta=25°C. VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIn 

Transition Time 5 - 130 400 Output tTLH 10 - 65 200 
(Low to High) 15 - 50 100 

Output Transition Time 5 - 70 200 
tTHL 10 - 40 100 

(High to Low) 15 - 35 80 

Propagation Delay Time 5 - 320 430 
tpLH 10 - 150 220 

(IN - OUT) 15 - no 200 

Propagation Delay Time 5 - 280 380 
tpHL 10 - 130 220 

(IN - OUT) 15 - 100 200 
ns 

5 - 320 500 
Three State Disable Time tpHZ RL=lkrl 10 280 450 -

(DISABLE - OUT) 15 - 250 400 

Three State Disable Time 5 - 420 600 

(DISABLE - OUT) 
tpLZ RL=lkn 10 - 320 500 

15 - 270 450 

Three State Disable Time 5 - 280 400 
tpZH RL=lkn 10 - 140 200 

(DISABLE - OUT) 15 - 120 180 

Three State Disable Time 5 - 300 450 
tpZL RL=lkn 10 - 150 225 

(DISABLE - OUT) 15 - 130 200 
Input Capacitance CIN - 7.5 15 pF 

WAVEFOR~' FOR MEASURnlENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 WAVEFORM 2 ZOna ZOna 

20ne ZOne 

DISABLE 

OUTPUT 

OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5018P 4 BIT BINARY COUNTER WITH CLOCK GENERATOR 

TC50l8P is four digit binary counter equipped with 
CR oscillator circuit to automatically generate the 
clock pulse and RS flip-flop to provide the clock 
input by mechanical contact points. 
The outputs are buffered by N-channel open-drain 
structure which enables to directly drive two TTL 
IC's or LED components. 
Usually, binary codes are obtained at four output 
with SELECT input being "H", but if SELECT input is 
set to "LII, scan output which shifts "L" level on 
Ql-Q4 in sequence is obtained. This is suitable for 
applications such as channel scanner. 

TC5018P 

DIP 14 l3D14A-P) 

ABSOLUTE MAXIMUt·1 RATINGS PIN ASSIGNr~ENT 
CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 

Storage Temperature 
Range 

Lead Temp./Time 

LOGIC DIAGRAM 

EN 

INT2 

INTI 

CLEAR 

SYMBOL RATING 

VOO VSS-0.5-VSS+14 

VIN VSS-O. 5 - VDD+O. 5 

VOUT VSS-O. 5 - VDn+O. 5 

lIN ±10 

PD 300 

Tstg -65 -150 

Tsol 260°C . 10sec 

SELECT 01----f>o--rt>:==~ 

UNIT 
EN 

'<1 V 
6 CLEAR 

V 8 SELECT '<z 3 
9 EXT 2 

V 10 IN3 
'<3 4 

rnA 11 IN 2 
12 IN 1 

'<4 5 mW J.3 EXTI VDD 14 

°c 
VS3 : 1"1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5018P 

TRUTH TABLE 

INPUTS OUTPUTS 

INl EXTl EXTZ EN SELECT CLEAR Ql Qz Q~ 0" 

* CP CP L L L S S S S 

CP * * H L L S S S S 

* CP CP L H L C C C C 

CP * * H H L C C C C 

* * * * L H L H H H 

* * * * H H L L L L 

RECOMMENDED OPERATING CONDITIONS eVss=OV) 

CHARACTERISTIC SYMBOL 

Supply Voltage VDD 
Input Voltage VIN 
Operating Temp. Topr 

ELECTRICAL CHARACTERISTICS eVSS=OV) 

CHARACTERISTIC SYMBOL TEST 
CONDITIONS 

Low Level 
VOL 

I lOUT 1< ],uA 

Output Voltage VINzVSS, VDD 

Low Level VOL = 0.4V 

Output Current IOL VOL = O.SV 

VIN=VSS, VDD 

High Level VourO.SV,4.SV 

Input Voltage 
VIR VOUT=1.OV,9.0V 

L>. I lOUT I < J,uA 

Low Level 
VOUT=0.SV,4.SV 

VIL VOUT=1. OV , 9. OV Input Voltage 
L>. I lOUT 1< l;.JA 

Output Off IDH VDH = l2V 
Leakage Current 

Input IR Level IIH VIH = l2V 
CurrentlL Level IIL VIL E OV 

Quiescent 
VIN=VSS, VDD Current IDD 

Consumption * 
* All valid input combinations 
L>. RL z 10 len 

Vnr 
(V) 

S 

10 

5 

10 

S 

10 

S 

10 

12 

12 
12 

S 
10 

-40°C 
MIN MAX. 

- O.OS 

- O.OS 

4.S -
9.0 -

3.S -
7.0 -

- loS 

- 3.0 

- O.S 

- 0.3 
- -0.3 

- 20 
- 40 

C ; Count operation 
I 

S ; ':an Operation 
CP; Clock Pulse 
* ; Don't care 
(Note) Outputs change the 

state at the rising 
edge of CLOCK. 

CP J\J'L 

MIN. TYP. MAX. UNIT 

3 - lZ V 

0 - VDD V 

-40 - 8S °c 

2SoC 8SoC 
MIN. TYP. MAX. MIN. MAX. 

UNIT 

- 0.00 O.OS - O.OS V 
- 0.00 O.OS - O.OS 

4.5 9.0 - 3.2 -
9.0 20.0 - 6.0 - IlIA 

3.S 2.7S - 3.S -
7.0 S.S - 7.0 -

V 
- 2.2S 1.S - 1.S 

- 4.S 3.0 - 3.0 .. 

- 10-4 O.S - 30 . .J.lA 

- 10-S 0.3 - 1.n 
- -10-S -0.3 - 1.0 

)lA 

- O.OOS 20 - ISO 
- 0.010 40 - . 300 )lA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5018P 

NITCHING CHARACTERISTICS (Ta=25°C, VSS=OV) 

TEST CHARACTERI STI C SYMBOL 
CONDITIONS VDD(V) MIN. TYP. MAX. UNIT 

)utput Fall RL = 5kn 5 - - 200 Time tf ns 
CL = 50pF 10 - - 100 

:LOW-HIGH) RL = 5kn 5 - 750 1800 . 
'ropagation Delay Time tpLH 
: INTI - Q ) CL = 50 pF 10 - 380 900 

ns 
:HIGH-LOW) RL = 5kn 5 - 500 1500 
'ropagation Delay Time tpHL 
: INTI - Q ) CL = 50pF 10 - 200 600 

'LOW-HIGH) RL = 5kn 5 - 750 1800 
Iropagation Delay Time tpLH 

EXT2 - Q ) CL = 50pF 10 - 380 900 
ns 

.HIGH-LOW) RL = 5kn 5 - 500 1500 
'ropaga tion Delay Time tpHL 

EXT2 - Q ) CL = 50pF 10 - 200 600 

LOW-HIGH) RL = 5kn 5 - 380 1000 
'ropagation Delay Time tpLH 

SELECT - Q ) CL = 50pF 10 - 140 500 ns 
HIGH-LOW) RL = 5kn 5 - 200 600 
'ropagation Delay Time tpHL 

SELECT - Q) CL = 50pF 10 - 90 300 

LOW-HIGH) RL = 5kn 5 - 550 1500 
ropagation Delay Time tpLH 

CLEAR - Q ) CL = 50pF 10 - 300 900 ns 
HIGH-LOW) RL = 5kn 5 - 400 1500 
'ropagation Delay Time tpHL 

CLEAR - Q ) CL = 50pF 10 - 150 900 •.... _.-
lax. Clock Rise Time t r ,\ JEXTl} 5 1000 - -

l ,INTI )ls 
lax. Clock Fall Time tfj1\ EXT2 10 1000 - -

tw 5 - - 400 
lin. Clear Pusle Width ns 

(CLEAR) 10 - - 200 

RL = 5kQ 5 1.0 2.0 - MHz lax. Clock Frequency fMAX¢ CL = 50pF 10 1.0 2.0 -

RL = lkf2 5 1.0 2.0 - MHz lax. Clock Frequency fMAX¢ CL = 15j>F 10 2.0 5.0 -
'utput Off Capacity COUT - - pF 

nput Capacity CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5018P 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 

TEST CIRCUlT 

, 
9VDD 

S-{~ 
~~ 

RL 
r--o- INI IN2~ 
f-o-EN IN3 
f-o- EXTI QI ~ 

P .G. ; PULSE G 
(f=500kHz,DU 

WAVEFORM 

f-o-EXT2 Q2 
ttSELECrQ3 

CLEAR Q4 

ENERATOR <}VSS 
TY RATIO J, 

50%) 

INPUT FROM P.G.1 
P.G.I 

OUT QI(I,2,5) 
QZVQ4(3) 

CL 

-

TABLE 

MEASURE MODE EN CLEAR 

(INTI-Q) DELAY H L 

(EXT2-Q) DELAY L L 

(SELECT-Q) DELAY H H 

~CLEAR-Q) I tpLH H P.G.2 

1J I tpHL H P.G.2 

fMAX H L 

-l--I-t.:;.r_=tf=20ns 

INPUT MODE 
SELECT EXTI EXT2 

H L L 

H P.G.I P.G:l 
P.G.I L L 

L L L 

H L L 

H L L 

Vss 
__ ---VoH 

~J--~u....._------i -----VOL 
20ns 20ns 

4 (CLEAR-Q) 
INPUT FROM P.G.I 

J\ k!~% \190% 
10% 

VDD 

/Lvss 
INPUT FROM P .G.2 

OUT Q1 

OUT Q2 

20n=s~~~ __ ~=t-fa~ VDD 

tpHL 

tpLH 

~""-------'-- VSS 

_VOH 

~-------J_---------VOL 

__ -------~-------~VOH 

'-------VOL 

INTI 

P.G.I 

L 

L 

P.G.I 

P.G.I 

P.G.I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC5020BP 

TC5020BP HEX LO\J- TO-HIGH VOLTAGE TRANSLATOR (INVERTlNG).-__________ -, 
TC5020BP contains six circuits of level converters 
which convert the signals from low power supply 
voltage logical systems to the logical signals for 
high power supply voltage C2MOS systems. 
This is most suitable for interfacing between TTL, 
MDTL systems and C2MOS systems, and between two power 
supply voltage C2MOS systems. 
Normally, VCC is connected to low voltage power suppl~ 
and VDD is connected to high voltage power supply, 
however this can also operate having VCC and VDD 
common. 
IVhen the input is "R", some amount of ICC flows 
because of circuit structure. 

ABSOLUTE MAXH1Ur~ RATINGS 

CHARACTERISTIC SYMBOL RATING 

DC Supply Voltage VDD VSS-O. 5 -VSS+20 

VCC VSS-O.5-VDD+O.5 

! Input Vol tage VIN VSS-O.5 - VCC+O. 5 

10utput Voltage VOUT VSS-O.5 - VDD+O. 5 
DC Input Current lIN ±lO 

Power Dissipation PD 300 

Storage Temperature 
Tstg -65 -150 Range 

Lead Temp./Time Tsol 260 DC lOsec 

CIRCUIT DIAGRAt~ 

"' PARASITIC DIODE 

UNIT 

V 

V 

V 

V 

rnA 

mW 

DC 

DIP 16 (3D16A-P) 

LOGIC DIAGRMl 
Vce 1 VDD 16 

II 

14 

PIN ASSIGNMENT 

vce 

lOUT 

In; 

20UT 

2IN 5 

30UT 

3IN 

Vss 

')0---1-- 4 

;:.0--+- 6 

Xl--+-I0 

")0--+-12 

~---15 

Vss ; 8 

NC ; l3 

16 VDD 
15 60UT 
14 erN 
13 Ne 

12 SOUT 
II 5IN 
10 40UT 

4IN 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5020BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT 

Supply Voltage (1) VCC 
VCC - Vnn 3 - 18 V Vnn 

Supply Voltage (2) VCC 
VCC < Vnn 5 - Vnn 

Vnn 5 - 18 V 
Input Voltage VIN 0 - VCC V 
Uperata~ng Temp. Topr -40 - 85 ·C 

ELECTRICAL CHARACTERISTICS (VSS=OV, VCC=VDD) 

CHARACTERISTIC SYMBOL TEST Vnn -40·C 25·C 85·C 
CONDITIONS (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

UNIT 

High Level I lOUT 1< 1pA 5 4.95 - 4.95 5.00 - 4.95 -
VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN = VSS 15 14.95 - 14.95 15.00 - 14.95 - V 

Low Level I lOUT 1< 1pA 5 - 0.05 - 0.00 0.05 - 0.05 

Output Voltage VOL VIN = Vnn 
10 - 0.05 - 0.00 0.05 - 0.05 

, 15 - 0,05 - 0.00 0.05 - 0.05 

VOH = 4.6V 5 -0.2 - -0.16 - -0.12 -
High Level 

10H 
VOH = 9.5V 10 -0.5 - -0.4 - -0.3 -

Output Current VOH = 13.5V 15 -1.4 - -1.2 - -1.0 -
VIN = VSS mA 
VOL = 0.4V 5 0.52 - 0.44 - 0.36 -

Low Level 
10L VOL = 0.5V 10 1.3 - 1.1 - 0.9 -

Output Current VOL - 1.5V 15 3.6 - 3.0 - 2.4 -
VIN = Vnn 

VOUT s 0.5V 5 4.0 - 4.0 - 4.0 -
High Level VIH 

VOUT = 1.0V 10 7.0 - 7.0 - 7.0 -
Input Voltage VOUT = 1.5V 15 10.0 - 10.0 - 10.0 -

I I lOUT I < 1)lA V 
VOUT = 4.5V 5 - 1.0 - 1.0 - 1.'0 

Low Level 
VIL VOUT = 9.0V 10 - 1.2 - 1.2 - 1.2 

Input Voltage VOUT = 13.5V 15 - 1.5 - 1.5 - 1.5 
llloUTi < 4lA 

Input IH Leve IIH VIR = 18V 18 - 0.3 - 10-5 0.3 - 1.0 .,uA 
CurrentlL Lev~ IIL VIL - OV 18 - -0.3 - -10-5 -0.3 - -1.0 

Quiescent 5 - 1.0 - 0.001 1.0 - 7.5 
Current Inn VIN = Vss,Vnn 10 - 2.0 - 0.001 2.0 - 15.0 )lA 
Consumption * 15 - 4.0 - 0.002 4.0 - 30.0 

Quiescent 5 - 0.9 - 0.2 0.48 - 0.9 
Current ICCH VIN = Vnn 10 - 1.6 - 0.4 0.96 - 1.6 mA 

Consumption 15 - 2.1 - 0.6 1.5 - 2.1 

Quiescent 5 - 1.0 - 0.001 1.0 - 7.5 
Current ICCL VIN = VSS 10 - 2.0 - 0.001 2.0 - 15.0 )lA 
Consumption 15 - 4.0 - 0.002 4.0 - 30.0 

* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5020BP 

;WITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL 

Output Rise Time tr 

Output Fall Time t£ 

(LOW-HIGH) 
Propagation tpLH 
Delay Time 

(HIGH-LOW) 
Propagation tpHL 
Delay Time 

Input Capacity CIN 

DO, ICC TEST CIRCUIT 

SW 

CONDITIONS VCC(V) 

* 
SW 

1 

2 

TEST 

ICCH 

ICCL 

-
-
-
-
-
-
5 

10 
15 

5 
5 

10 

5 
10 
15 

5 
5 

10 

VDD(V) MIN. TYP. MAX. UNIT 

5 - 130 400 
10 - 65 200 
15 - 50 160 

5 - 100 200 
10 - 50 100 
15 - 40 80 

5 - 780 1600 
10 - 330 800 
15 - 230 600 

10 - 750 1600 
15 - 850 1800 
15 - 330 800 

5 - 220 600 
10 - 75 300 
15 - 50 200 
10 - 130 300 
15 - 150 400 
15 - 60 200 

- 5 7.5 

SWITCHING TIME TEST CIRCUIT 
AND WAVEFORM 

ns 

ns 

pF 

INP~_~ VDD }VCC = OUTPUT DL~_J-*r CL=50pF 
f=500kHz ~ 
DUTY RATIO 20ns 20ns 
=50% VCC 

INPUT 
""",,,,+-_Vss 

OUTPUT 
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TC5023BP 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5023BP 16-LINE DATA SELECTOR/~lUL TIPLEXER 
TC5023BP is data selector which selects one of 16 

input signals Xo -X15 according to binary address 

inputs A, B, C and D. 

The data input (Xn) which corresponds to the binary 

address appears inverted on output Z. 
If STROBE input is set to "H", output Z becomes "H" 

regardless of other inputs. 

DIP 24 (6D24A-P) 

ABSOLUTE ~lAXIMU~1 RATINGS PIN ASSIGN~lENT 
CHARACTERISTIC SYMBOL RATING UNIT XO- S 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V X1- 7 

X2- 6 
Input Voltage VIN VSS-O. 5 - VDD+O. 5 V X3- 5 

Output Voltage VOUT VSS-O. 5 - VDD+O. 5 V 
X4- 4 

X5- :I 

DC Input Current lIN :±:lo rnA X6- 2 

Power Dissipation PD 300 mW 
X7- 1 

10 I-z 
Xs- 23 

Storage Temperature 
Tstg -65-150 °c Range 

Xg- 22 

X10- 21 

Lead Temp./Time Tsol 260°C 10sec Xll- 20 

X12- 19 

LOGIC DIAGRAM 
X13- lS 

X14- 17 VDD: 24 
X15- 1615 141311 9 V SS : 12 

A B C D ST 

TRUTH TABLE 
INPUTS OUTPUT 

D C B A ST Z 
if .. .. ,. H !lo-
L L L L L Xo 

L L L H L Xl 

L L H L L X2 

L L H H L X3 

L H L L L X4 

L H L H L X5 

L H H L L X6 

L H H H L X7 
H L L L L Xs 

H L L H L Xg 

H L H L L XI0 

P. L H H L X11 

11 H L L L X12 
H H L H L X13 
H H H L L X14 
H H H H L X15 

., Don't Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5023BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 
Supply Voltage VDD 3 - lS V 
Input Voltage VIN 0 - VDD V 

! Operating Temp. Topr -40 - S5 °c 

ELECTRICAL CHARACTERISTICS (VSS=OV) 
r::-- -40°C 25°C S5°C CHARACTERISTIC SYMBOL TEST CONDITIONS VDD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I IOUTI< 1)IA 
5 4.95 - 4.95 5.00 - 4.95 -High Level 10 9.95 - 9.95 10.00 - 9.95 -

Output Voltage VOH VIN = VSS,VDD 15 14.95 14.9S lS.00 - - 4.9S -
0.00 O.OS O.OS V 

S - O.OS - -
Low Level 

VOL 
I IOUTI< 1,uA 10 - 0.05 - 0.00 O.OS - 0.05 

Output Voltage VIN = VSS,VDD 15 - 0.05 - 0.00 0.05 - 0.05 

VOH - 4.6V S -0.2 - -0.l6 - -0.12 ~ 

High Level 
IOH VOH = 9.SV 10 -0.5 - -0.4 - -0.3 -

Output Current VOH = 13.SV IS -1.4 - -1.2 - -1.0 -
VIN = VSS,VDD 

S 0.36 
mA 

VOL = 0.4V 0.52 - 0.44 - -
Low Level VOL = 0.5V 10 1.3 - 1.1 - 0.9 -
Output Current 

IOL VOL = 1.5V IS 3.6 - 3.0 - 2.4 -
VIN = VSS,VDD 

VOUT=0.SV,4.SV 5 3.5 - 3.5 2.75 - 3.S -
High Level Input VIH 

VOUT=1.0V,9.0V 10 7.0 - 7.0 S.S - 7.0 -
Voltage VOUT=1.SV,13.SV IS 11.0 - 11.0 S.25 - 1.0 -

I lOUT I < 1)IA 

VOUT=0.5V,4.5V S 2.2S 1.5 1.5 
V - 1.5 - -

Low Level VIL VOUT=1.0V,9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Input Voltage VOUT=1. 5V, 13. SV 15 - 4.0 - 6.7S 4.0 - 4.0 

I lOUT I < 1,uA 

Input ~igh Level IIH VIH = lSV IS - 0.3 - lO-S 0.3 - 1.0 
Current~ow 

)IA 
Level IlL VIL = OV IS - -0.3 - -10-S -0.3 - -1.0 

Quiescent 5 - 20 - O.OOS 20 - 150 

Supply Current IDD VIN = VSS,VDD 10 - 40 - 0.010 40 - 300 pA 

* 15 - SO - O.OlS 80 - 600 
* All valid input combinations 

SWITCHING CHARACTERISTICS (Ta=25°C, VSScOV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS r--v--
(~~ MIN. TYP. MAX. UNIT 

5 - 130 400 
Output Rise Time tr 10 - 65 200 

15 - 50 160 
5 :- 100 200 ns 

Output Fall Time tf 10 - SO 100 
IS - 40 SO 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5023BP 
SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST r--- MIN. TYP. CONDITIONS VDD(V) MAX. UNIT 

(LOW-HIGH) 5 - 900 1800 
Propagation De1~ Time tpLH 10 - 370 800 
(Xn,A,B,C,D - Z) 15 - 250 550 

ns 
(HIGH-LOW) 5 - 650 1400 
Propagation De1~ Time tpHL 10 - 260 600 
(Xn,A,B,C,D - Z) 15 - 190 400 

(LOW-HIGH) 5 - 280 600 
Propagatio~ Delay Time tpLH 10 - 130 300 
(STROBE - Z) 15 - 100 250 ns 
(HIGH-LOW) 5 - 800 1600 
Propagatio~ Delay Time tpHL 10 - 340 700 
(STROBE - Z) 15 - 230 500 

Input Capacity CIN All Inputs - 5 7.5 pF 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 

TEST CIRCUIT 
TEST CONDITION 

TEST STROBE A XO 

1 P.G. VSS VDD 

2 VSS P.G. VDD 

3 VSS VSS P.G. 

WAVEFORM 
20ns 20ns 

P.G. INPUT FROM 
P.G. 

"E~-~% VDD 

P.G.: PULSE GENERATOR 

Z 

Vss 

Z 
(TEST 1 AND 2) 

CL=50pF 
Z 

(TEST 3) 

DUTY RATIO = 50%, 

18% VSS 

VOH 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5024BP 
TC5025BP 

TC5024BP 
TC5025BP 

QUAD BUS BUFFER WITH 3-STATE OUTPUT ("H"-DISABLE) 
QUAD BUS BUFFER WITH 3-STATE OUTPUT ("L"-DISABLE) 

~-------------------. TCS024BP/TC5025BP contain four circuits of buffers 

having tri-state outputs. As all the buffers are 

controlled by four independent DISABLE inputs, any 

buffer outputs can be placed in the high impedance 

state'. 

The output becomes high impedance with DIS="H" for 

TC5024BP and DIS="L" for TC5025BP. 

Large output current enables to directly drive one 

TTL. These can be utilized as interfaces with 

system bus lines, multiplexers, etc. 

ABSOLUTE ~lAXIMur'l RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5 - VSS+20 V 

Input Voltage VIN VSS-0.5 - VDD+O. 5 V 

Output Voltage VOUT VSS-0.5 - VDD+O. 5 V 

DC Input Current lIN flO rnA 

,Power DisSipation PD 300 mW 

Storage Temperature 
Tstg Range 

-65 -150 °c 

Lead Temp. /Time Tsol 260°C • lOsec 

LOGIC DIAGRAM 

1/ 4, TC502~BF 

:tb:f'"' 
vss 

DISABLE 

IN 

1/4 TC5025BP 

""':~ : tt:~ ""' 
Vss 

DIP 14 (3D14A~F) 

PIN ASSIGNMENT 
TC5024BP 

30 

10 2D 21 20 Vss 

TRUTH TABLE 
TC5024BP TC5025BP 

INPUTS OUTPUT INPUTS OUTPJT 

IN DIS OUT IN DIS O;JT 

L L L L L HZ 

H L H H L HZ 

L H HZ L H L 

H H HZ H H H 

HZ ; HIGH IMPEDANCE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5024B~TC5025BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V 

Input Voltage VIN 0 - VDO V 
Operating Temp. Topr -40 - 85 ·C 

ELECTRICAL CHARACTERISCS (VSS=OV) 

CHARACTERISTIC SYMBOL TEST VOD -40 C 25°C B5°C 
CONDITIONS (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

UNIT 

High Level VOH I lOUT 1< lJJA 5 4.95 - 4.95 5.00 - 4.95 -
Output Voltage VIN z VSS,VDO 10 9.95 - 9.95 10.00 - 9.95 -

15 14.95 - 14.95 15.00 - 14.95 -
5 - 0.05 - 0.00 0.05 - 0.05 V 

Low Level I lOUT 1< 1}lA 
VOL 10 - 0.05 - 0.00 0.05 - 0.05 Output Voltage VIN = VSS,VOO 15 - 0.05 - 0.00 0.05 - 0.05 

VOH = 2.5V 5 -1.40 - -1.25 - -1.0 -
High Level 

IOH 
VOH = 9.SV 10 -1.40 - -1.25 - -1.0 -

Output Current VOH = 13.5V 15 -4.00 - -3.75 - -3.0 -
VIN = VSS,VDO rnA 

VOL = 0.4V 5 3.5 - 3.2 - 2.5 -
Low Level IOL VOL = O.SV 10 6.0 - S.O - 3.6 -
Output Current VOL = 1.SV IS 26.0 - 24.0 - 18.0 -

VIN = VSS,VDO 

High Level VOUT=0.SV,4.5V S 3.S - 3.S 2.75 - 3.S -
Input Voltage VIH VOUT=1. OV, 9. OV 10 7.0 - 7.0 S.5 - 7.0 -
(IN, TC5024BP VmT'r=1.SV ,13 .5V 15 11.0 - 11.0 8.25 - 11.0 -

DISABLE) I IOUTI< lJJA V 

Low Level VOUL'=O .SV ,4 .5V 5 - 1.5 - 2.25 1.S - l.S 
Input Voltage 

VIL 
VOUT=1.0V,9.0V 10 - 3.0 - 4.S 3.0 - 3.0 

(IN, TCS024BP VOTlT=l. SV ,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 
DISABLE) I lOUT I < lJJA 

High Level VOUT=0.SV,4.5V S 4.0 - 4.0 - 4.0 -
Input Voltage 

VIH 
VOUT=1.0V,9.0V 10 8.0 - B.O - B.O -

'(TC5025BP VOUT=1.5V,13.5V 15 12.5 - 12.5 - 12.5 -
DISABLE) I lOUT 1< 1)lA V 

Low Level VOUT=0.5V,4.SV S - 1.0 - 1.0 - 1.0 
Input Voltage 

VIL 
VOUT=1.0V,9.0V 10 - 2.0 - 2.0 - 2.0 

(TC502SBP VOUT=1. SV ,13. SV IS - 2.S - 2.5 - 2.S 
DISABLE) I lOUT < lJJA 

Input H Level IIH VIR = IBV 18 - 0.3 - 10-'5 0.3 - 1.0 pA 
Current L Level IIL VIL = OV 18 - -0.3 - -10-) • -0.3 - -1.0 

Disable H Level Inll Vnll = 18V IB - O.S - 10-4 O.S - 30 I 

Current L Level IDL VOL = OV 18 - -O.S - -10-4 -O.S - -30 
}lA 

Quiescent 5 - 4.0 - 0.002 4.0 - 30 
Current IDD VIN = VSS,VDD 10 - 8.0 - 0.004 8.0 - 60 pA 
Consumption * IS - 16.0 - O.OOB 16.0 - 120 

* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5024B~TC5025BP 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST 
CONDITIONS 

Output Rise Time tr 

Output Fall Time tf 

(LOW-HIGH) 
Propagation Delay Time tpLH 
( IN - OUT ) 

(HIGH-LOW) 
Propagation Delay Time tpHL 
( IN - OUT) 

H-HZ tpHZ 

Three State L-HZ tpLZ 
Propagation 
Delay Time 

HZ-H tpZll 

HZ-L tpZL 

Input Capacity CIN 
Output Disable Capacity COUT 

iITCHING TIME TEST CIRCUIT 

P.G.; fIN= 500kHz 
DUTY RATIO=50% 

1-_0---I IN1 
1-_0---I IN2 
1---<0---1 IN 3 

1--0---IIN4 
1---<0---1 DIS 1 
1--0---IDI82 
1--0---1 DIS 3 
1---<>---1 DI S4 

VDD 
(V) 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

TC5024BP TC5025UBP 
MIN TYP MAX. MIN TYP MAX. UNIT 

- 130 400 - 130 400 
- 65 200 - 65 200 
- 50 160 - 50 160 ns - 100 200 - 100 200 
- 50 100 - 50 100 
- 40 80 - 40 80 

- 150 300 - 150 300 
- 75 150 - 75 150 
- 60 100 - 60 100 ns 
- 180 300 - 180 300 
- 75 150 - 75 150 
- 60 100 - 60 100 

- 95 200 - 70 150 
- 50 120 - 50 100 
- 40 100 - 40 80 ns 
- 300 600 - 130 200 
- 200 400 - 70 150 
- 190 300 - 60 120 

- 100 200 - 70 150 
- 40 120 - 40 80 - 30 100 - 30 70 ns 
- 210 600 - 130 200 
- 90 300 - 60 150 
- 60 200 - 40 120 

- 5 7.5 - 5 7.5 pF 

- 30 - - 30 - pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5024BP,TC5025BP 

SWITCHING TIME TEST WAVEFORMS 

WAVEFORM 1. 
20ns ZOns 

VDD 

IN >=-=-:=-_-J ____ VSS 

WAVEFORM 2. 

DISABLE 

OUT 
(SW=VDD) 

OUT 
(SW=VSS) 

OUT 

TC5024BP;' DISABLE="L" /TC5025BP; _ DIS~BLE="H" 

20ns 20ns 

TC5024BP 

WAVEFORM 3. 

DISABLE 

OUT 

(SW=VDD) 

OUT 

(SW=VSS) 

20ns 

__ LT 

TC5025BP 

VOH 

VOL 

20ns 

VOD 

VSS 

'" VSS 
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I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5026BP DECADE COUNTER 
TC5026BP is DECADE UP COUNTER with two reset 
functions, RESET (9) and RESET (0) and can be used 
as binary counter, quinary counter or decimal counter. 
When two inputs of RESET (0) are set to "H", the 
content of counter is reset to 0 regardless of the 
clock and when two inputs of RESET (9) are set to 
"H", it is set to 9. 
RESET (9) takes precedance over RESET (0). 
The outputs change their states at the falling edge 
of count inputs (INA and INB). 

ABSOLUTE r,1AXIMUN RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

TC5026BP 

DIP 14 (3D14A-P) 

PIN ASSIGNMENT 

Inc Supply Voltage VDn VSS-0.5-VSS+20 V 
2- INA 

8- INB QA -10 

Input Voltage VIN VSS-0.5 - VDD+O. 5 V 3- R91l) QB -11 

Output Voltage VaUT VSS-0.5 - Vnn+O. 5 V 4- R9IZ) Qc -12 VDD ; 14 

nc Input Current lIN ±10 rnA 
5- ROil) QD -13 VSS; 7 
6_ ROI2) NC ; 1, 8 

Power Dissipation Pn 300 mW 

Storage Temperature 
Tstg Range 

-65 -150 DC 
TRUTH TABLE 

Lead Temp. /Time Tsol 260 DC 10sec RESET / COUNT MODE 

INPUTS I OUTPUTS 

LOGIC DIAGRAr~ INA,IliB Ro 1 RO(z) 911) RglZlfQD Qc QB QA .. H H L .' L L L 1 .. H H .. L L L L L .. .. .. H H H L L H 

L .. L .. L COUNT 

L L ~ L ., COUNT 

L L .. .. L COUNT 

L .. L L * COUNT 

*' Don't care 

COUNT MODE A COUNT MODE B 

COUNT OUTPUTS COUNT OUTPUTS 
NO, QD QC QB NO. QD QC QB '-A 

a L L L 0 L L L L 

1 L L H 1 L L L H 

2 L H L 2 L L H :. 
3 L H H 3 L L H H 

4 H L L 4 L H L L 

ROil) 

5 L H L H 
A , Separate 

L H mode. 6 H L 

B ; INB should 7 L H H H 

be connect.ed 8 H L L ~ 

to QA 9 H L L H 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5026BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - IS V 
Input Voltage VIN 0 - VDD V 
Operating Temp. Topr -40 - S5 °c 

ELECTRICAL CHARACTERISTICS (VSS-OV) -
CONDITIONSrvoD 

-40°C 25°C S5°C 
CHARACTERISTIC SYMBOL TEST UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT I < 1}IA 5 4.95 - 4.95 5.00 - 4.95 -High Level VOH 10 9.95 - 9.95 10.00 - 9.95 -Output Voltage VIN = VSS, VDD 15 14.95 - 4.95 15.00 - 14.95 -
5 0.05 - 0.00 0.05 - 0.05 V 

I IOUTI< l)JA -Low Level 
VOL 10 0.05 - 0.00 0.05 - 0.05 -Output Voltage VIN = VSS, VDD 15 - 0.05 - 0.00 0.05 - 0.05 

VOH = 4.6V 5 -0.2 - 0.16 - -0.12 -
High Level IOH 

VOH = 9.5V 10 -0.5 - 0.4 - -0.3 -

I 

Output Current VOH = 13.5V 15 -1.4 - 1.2 - -1.0 -
VIN = VSS,VDD mA 
VOL = 0.4V 5 0.52 - 0.44 - 0.36 -

Low Level VOL = 0.5V 10 1.3 - 1.1 - 0.9 -
Output Current IOL Vm. = 1.5V 15 3.6 - 3.0 - 2.4 -

VIN = VSS,VDD 
VOUT=0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.5 -

High Level Input VlH 
VOUT=1.0V,9.0V 10 7.0 - 7.0 5.5 - 7.0 -

Voltage "OUT=1. 5V ,13. 5V 15 11.0 - n.o S.25 - 11.0 -
IIOUT 1< 4lA 

V 
VOUT=O .5V, 4. 5V 5 - 1.5 - 2.25 1.5 - 1.5 

Low Level VlL 
VOUT=1.0V,9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

Input Voltage OUT=1. 5V ,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I IOUTI< 4lA 

Input I "H" Level IlH VIH = 18V 18 - 0.3 - 10-5 0.3 - 1.0 

CurrentL"L" Level -10-5 
)lA 

IlL VIL = OV 18 - -0.3 - -0.3 - -1.0 

QuiescenLCur- 5 - 20 - 0.005 20 - 150 

rent Consumption IDD VIN = VSS,VDD 10 - 40 - 0.010 40 - 300 )JA 

* 15 - 80 - 0.015 SO - 600 

* All valid ~nput comb~nations 

SWITCHING CHARACTERISTICS (Ta=25°C VSS=OV CL=50pF) , , 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD 
(V) 

MIN. TYP. MAX. UNIT 

5 - 130 400 
Output Rise Time tr 10 - 65 200 

15 - 50 160 
5 100 200 

ns -
Output Fall Time tf 10 - 50 100 

15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TCS026BP 
;WITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST 
CONDITIONS 

(LOW-HIGH) 
Propagation Delay Time tpLH 
(INA, INB - Q) 

(HIGH-LOW) 
Propagation Delay Time tpHL 
(INA, INB - Q) 

(LOW-HIGH) tpLH 
Propagation Delay Time 
(R(O), R(9) - Q) 

(HIGH-LOW) 
Propagation Delay Time 
(R(OY, R(9) - Q) 

tpHL 

Max. Clock Rise Time tr¢ 

Max. Clock Fall Time tf¢ 

Max. Clock Frequency 

(INA, INB) fMAX¢ 

Min. Reset Pulse Width tw 
(RESET 

Input Capacity CIN 

;WITCHING THm TEST CIRCUIT 

TEST CIRCUIT 1 tpLH,tpHL(INA,INB-Q) 
fMAX6 

1 
'" 0-
0 

'" 
II 
.:l 

U 

473 

MIN. TYP. MAX. 
VDD(V) 

5 - 340 750 

10 - 160 350 

15 - 130 280 

5 - 310 650 

10 - 150 330 

15 - 120 250 

5 - 350 700 

10 - 150 300 

15 - 120 250 

5 - 350 700 

10 - 150 300 

15 - 120 250 

5 20 -
10 2.5 -
15 1.0 -

5 0.8 1.2 -
10 1.5 2.5 -
15 2.0 3.2 -

5 - 250 500 

10 - 100 200 

15 - 75 150 

- 5 7.5 

TEST CIRCUIT 2 tpLH,tpHL(RO,R9-Q) 
tw 

UNIT 

ns 

ns 

fls 

MHz 

ns 

pF 

'" 0-
0 
U"\ 

II 
.:l 

u 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5026BP 

SWITCHING TIME ~EST WAVEFORMS 

WAVEFORM 1. tpLH, tpHL (INA,INB - Q), fMAX~ 

20ns 20ns 

WAVEFORM 2. tpLH, tpHL [R(O),R(9) - Q), tw 

~I
, ___ VDD 

INA 
. V 
----- SS 

R(O) 

VDD 

Vss 

VOH 

VOL 

VDD 

Vss 
VDD 

Vss 
VOH 

VOL 
VOH 

VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5027BP BINARY COUNTER 
TC5027BP is four bit binary up counter with the reset 

function and since the clock for the first stage is 

independent from the clock for the second through 

the fourth stages, this can be used as binary, octal 

or hexadecimal counter/divider. 

When two inputs of RESET(O) are set to "H", the 

content of counter is reset to 0 regardless of the 

clock. The outputs change their states at the 

falling edge of count inputs (INA, INB). 

ABSOLUTE ~lAXINUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-O. 5 - VDD+O. 5 V 

! Output Voltage VOUT VSS-0.5 - VDD+0.5 V 

DC Input Current lIN ±IO rnA 

Power Dissipation PD 300 mW 

Storage Temperature 
Tstg -65 -150 °c Range 

Lead Temp./Time Tsol 260°C 10sec 

LOGIC DIAGRAM 

TC5027BP 

DIP 14 (3D14A-P) 

PIN ASSIGN~lENT 

2- INA QA -10 

9 - INB QB -11 

5- ROil) Qc -12 VDD ' 14 
6- ROI2) QD -13 Vss ' 7 

NC ; 1,3 
4,8 

TRUTH TABLE 
RESET / COUNT MODE 

INPUTS OUTPUT 

IN .lNB ROil! ROI2.' QD QCF.B Q;" , H H L L I L L 

L L ., COUNT 

L ,. L COUNT 
., Dar.' t care 

COUNT MODE A COUNT MODE B 

COUNT OUTPUTS COUNT OUTPUTS 
NO. Olo QB QA NO. QD QC QB QA 

0 L L L 0 L L L ~ 

1 L L H 1 L L L E 

2 L H L 2 L L H L 

3 L H H 3 L L H E 

4 H L L 4 L H L L 

'5 H L H 5 L H L H 

6 H H L 6 L H H L 

7 H H H 7 L H H E 

8 H L L 1 
A ; Separa te 

mode. 
9 H L L H 

10 H L H 11 o , INB snoula. 
11 H L H H 

be connected 
,. 'to QA' 12 H H L L 

13 H H L H 

14 H H H L 

15 H H H H 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5027BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage Vnn 3 - 18 V 
Input Voltage VIN 0 - Vnn V 
Operating Temp. Topr -40 - 85 °C 

:LECTRICALCHAT.A:'TERISTICS lYsS=OV) 

CONDITIONSVDIl 
-40°C 25°C 85°C CHARACTERISTIC SYMBOL TEST UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

I lOUT 1<l.)lA 5 4.95 - 4.95 5.0C - 4.95 -High Level 
VOH 10 9.95 - 9.95 10.0C - 9.95 -Output Voltage VIN = Vss,Vnn 15 14.95 - 14.95 15.0C - 14.95 -

0.00 0.05 
V 

Low Level I lOUT 1<l,uA 
5 - 0.05 - - '0.05 

VOL 10 - 0.05 - o.od 0.05 - ! 0.05 Output Voltage VIN = Vss,Vnn 15 - 0.05 - o .OC 0.05 - ,0.05 

VOH = 4.6V 5 -0.2 - -0.16 - -0.12 -
High Level IOH VOH = 9.5V 10 -0.5 - -0.4 - -0.3 -
Output Current VOH = 13.5V 15 -1.4 - -1. 2 - -1.0 -

VIN = Vss,Vnn 

VOL = 0.4V 5 0.52 0.44 0.36 rnA - - -
Low Level TOL VOL = 0.5V 10 1.3 - 1.1 - 0.9 -
Output Current VOL = 1.5V 15 3.6 - 3.0 - 2.4 -

vIN - vl;l;,vnn 

VOUT=0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.5 -
High Level Input VIH VOUT=1.0V,9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VOUT=1. 5V , 13.sV 15 11.0 - 11.0 8.25 - 11.0 -

IIOUTI< 4tA 

VOUT=0.5V,4.5V 5 1.5 - 2.25 1.5 1.5 V - -
Low Level VIL VOUT=1.0V,9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Input Voltage VOUT=1. 5V , 13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT 1< 1)lA 

Input J"H" Level IIH VIH = l8V 18 - 0.3 - 10-5 0.3 - 1.0 
Currentl tlL" Level IIL VIL = OV 18 - -0.3 - 10-5 -0.3 - -1.0 .)JA 

Quiescent Inn 
5 - 20 - 0.005, 20 - 150 

VIN = VSS,VDn 10 - 40 - o.Ol~i 40 - 300 )lA Supply Current 
* 15 - 80 - 0.015 80 - 600 

*Al1 valid input combinations 

SWITCHING CHARACTERISTICS (Ta=25°C VSS=OV CL=50nF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS rv-
(~~ MIN. TYP. MAX. UNIT 

5 - 130 400 
Output Rise Time tr 10 - 65 200 

15 - 50 160 
ns 

5 ~ 100 200 
Output Fall Time tf 10 - 50 100 

15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5027BP 
IITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50 pF) 

CHARACTERISTIC SYMBOL TEST 
CONDITIONS 

Low-High) Propagation tPLH 
e1ay Time 
INA, INB - Q) 

Ugh-Low) Propagation 
tpHL elay Time 

INA ,INs - Q) 

Ugh-Low) Propagation 
e1ay Time tpHL 

'Q - Q) 

'x. Clock Rise Time tr~ 
'x. Clock Fall Time tf~ 

'x. Clock Frequency 
fMAX~ [NA, INB) 

In. Reset Pulse t 
Width w 

(RESET) 

lput Capacitance CHl 

WITCHING TIME TEST CIRCUITS 

,ST CIRCUIT 1. t pLH ' tpHL (INA,INB-Q) 

fMAX¢-l 

WITCHING TIME TEST WAVEFORMS 

20ns 20ns 

VDD MIN. TYP. MAX. 

5 - 340 750 
10 - 160 350 
15 - 130 280 

5 - 310 650 
10 - 150 330 
15 - 120 250 

5 - 250 700 
10 - 120 300 
15 - 100 250 

5 20 - -
10 2.5 - -
15 1.0 - -

5 0.8 1.2 -
10 1.5 2.5 -
15 2.0 3.2 -

5 - 250 500 
10 - no 200 
15 - 80 150 
- 5 -

'--_---' ____ V ss 

r-~-----'r------~--~-~~------VOH 

UNIT 

ns 

ns 

ps 

MHz 

ns 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5027BP 

SWITCHING TIME TEST WAVEFORMS 

WAVEFORM 2. tpHL (Ro - Q), tw , 

20ns 20ns 

~90% TI9-0-%------!J j 

~ 10% Y1~% '-_--3 

RO(l) 'RO(2) 

t HL 

% 
• 50% 
. 10% 

\ 
VOO 

VSS 

20ns 20ns 
Von 

tw 
VOH 

VOL 

t HL 

TOSHIBA----------478 --------------



I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC5029BP 

TC5029BP QUAD 2-INPUT NAND GATt IIITH N-CHANNEL OPEN DRArIN.:.....,:.O""UT;.;..P.=..UT:....-______ ---. 
TC5029BP contains four circuits of 2 input NAND gates 

having its respective outputs of N-channel open drain 

structure. 

Since the drain voltage of output transistors are 

guaranteed up to 26 volts, these can be used for wide 

range of applications such as level shifters and 

drivers, and the wired OR arrangement is also easily 

obtained. Please utilize these for level shifters 

for P-channel MaS, controlling analog switches of 

positive/negative power supplies, etc. 

ABSOLUTE ~1AXmUf.1 RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DIP 14 (3D14A-P) 

PIN ASSIGNMENT 

IDC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-0.5 - VDD+O. 5 V 

Output Voltage VOUT VSS-O. 5 - VSS+26 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300 mW 

Storage Temperature 
Tstg -65-150 °c Range Vss 

Lead Temp. /Time Tsol 260°C • 10sec 

CIRCUIT DIAGRAM TRUTH TABLE 

INPUTS OUTPUT 

A 0---#-; x B A X 

1/4 TC5029BP L L HZ 

B 
L H HZ 

H L HZ 

L--=:=~::J---""'_U- Vss 
II H L 

HZ ; HIGH IMPEDANCE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5029BP 

RECOMMENDED OPERATION CONDITIONS (VSS-OV) 

CHARACTERISTIC SYMBOL 

Supply Voltage VDD 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

ELECTRICAL CHARACTERISTICS (VSS=OV) 

TEST VDD -40°C 
CHARACTERISTIC SYMBOL CONDITIONS (V) MIN. MAX. 

Low Level lOUT <lilA 
S - O.OS 

VOL 10 - O.OS Output Voltage VIN=VSS,VDD IS - O.OS 

Low Level VOL=0.4V S 3.2 -
IOL VOL=O.SV 10 S.O -Output Current VOL=1.SV IS 24.0 -

VIN=VSS,VDD 

VOUT=0.SV,4.SV S 3.S -
High Level VIR 

VOUT=1.0V, 9 .OV 10 7.0 -
Input Voltage VOUT=1. SV,13 5V IS" 11.0 -

** lOUT <lilA I 
VOUT=0.SV,4.SV S - loS 

Low Level 
VlL 

VOUT=1.OV,9.0V 10 - 3.0 
Input Voltage VOUT=1.SV,135V 15 - 4.0 

** lOUT <lilA 

Output off 
Leakage Current IDH VOH=24V - - O.S 

Input I High Level IIH VIR=18V 18 - 0.3 

Current I Low Level IlL VlL=OV 18 - 0.3 

Quiescent Current VIN=VSS,VDD 
S - 1.0 

IDD 10 - 2.0 Consumption 
15 - 4.0 

* 
* All valid input combinations. Outputs open. 

** RL=20Kn 

MIN. TYP. MAX. UNIT 

3 - 18 V 

0 - VDD V 

0 - 24 V 

-40 - 8S ·C 

2SoC 8SoC 
UNT 

MIN. TYP. MAX. MIN. MAX. 

- 0.00 O.OS - O.OS 
- 0.00 O.OS - O.OS V 
- 0.00 O.OS - O.OS 

3.2 - 2.S -
S.O - 3.6 - rnA 

24.0 - 18.0 -

3.S 2.7S - 3.S -
7.0 S.S - 7.0 -

11.0 8.25 - 11.0 -

V 
- 2.2S 1.S - 1.5 
- 4.S 3.0 - 3.0 
- 6.7S 4.0 - 4.0 

- 10-3 O.S - SO II! 

- -10-5' 0.3 - 1.0 
II' - -10- -0.3 - 1.0 

- 0.00 1.0 - 7.S 
- 0.00 2.0 - 15 II· 
- 0.00 4.0 - 30 
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SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV) 

TEST 
CHARACTERISTIC SYMBOL CONDITIONS 

Output Fall Time tf CL=50pF 

(Low-High) RL=lKrl 
Propagation tpLH CL=15pF 
Delay Time 

(High-Low) RL=lKrl 
Propagation tpHL 

CL=15pF 
Delay Time 

(Low-High) RL=10Krl 
Propagation tpLH 
Delay Time CL=lspF 

(High-Low) RL=10Krl 
Propagation tpHL 
Delay Time CL=sOpF 

Input Capacitance CIN 

Output Off Capacitance COUT 

SWITCHING TUm TEST CIRCUIT AND \,AVEFORM 

TEST CONDITION 

TEST CIRCUIT 

VDD 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5029BP 

r--
VDD MI:J. TYP. ~:AX. UNIT 
(V) 

5 - 85 200 
10 - 30 80 ns 

15 - 20 60 

5 - 230 500 
10 - 120 200 
15 - 100 150 

ns 
5 - 260 500 

10 - 90 200 
15 - 60 150 

5 - 830 1200 
10 - 680 1000 
15 - 610 850 

ns 
5 - 270 500 

10 - 95 200 
15 - 63 150 

- 5 7.5 pF 

- 25 - pF 

WAVEFORM 

20ns 20ns 

INPUT 
r----t--------, FROM P.G. 

No. S.WI S.W2 S.H3 'OV 

1 P.G VDD VDD 
VOH 

2 VDD F.G VDD OUTPUT 50% 

3 P.G P.G VDD 

(fIN=sOkHz, DUTY RATIO=sO%) 
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TC5032P 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CfRCUIT 
SILICON MONOLITHIC 

TC5032P 6-DIGIT DECADE COUNTER 
TC5032P is six digit decimal counter whose BCD output 
of each digit is dynamically output in sequence from 
the higher order digit on BCD OUTPUT in synchronism 
with SCAN input. As the carry outputs are available 
from all the digits, other counters and control 
circuits can be easily driven. 
By using BC (Blanking Control) input, leading zero 
suppress from arbitrary digit can be achieved without 
external circuits. 
Since the first stage counter can respond up to 10MHz 
(Vnn=5 volts), this is also suitable for counting and 
frequency dividing of high frequency pulses. DIP 28 (6D28A-P) 

ABSOLUTE f.1AXI,~ur,l RATINGS 
CHARACTERISTIC SYMBOL 

nc Supply Voltage VDD 
Input Voltage VIN 

Output Voltage VOUT 

DC Input Current lIN 

Power Dissipation PD 
Storage Temperature 

Tstg Range 

Lead Temp./Time Tsol 

BLOCK DIAGRAtl 

TR 0------, 

TR F 

MR 

CP 

IN: 

OAl CA2 

RATING 

VSS-O. 5 - VSS+ 10 

VSS-0.5 - Vnn+0.5 

VSS-0.5 - VDD+O. 5 

±10 

300 

-55 -125 

260°C 10sec 

BC 
BCD OUT 
ABC D 

OA3 OA4 

PIN ASSIGNt·1ENT 
UNIT 

V 
Tl 

T2 2'7 

V T3 3 a3 

V 
T4, 4, 25 

T5 5 24 

rnA T6 23 

mW 
REXT 1 22 

SIN 8 21 

°c 
CP 9 20 

AOUT 10 ].9 

BOUT 11 18 

COUT 12 11 

DOUT 13 16 

VSS 14 15 

OA5 CAS 

VDD 
MR 
TR 

TRF 

1N2 

INl 
BC 

OVF 
CA6 

CA5 

CA4, 

CA3 

CA2 

CAl 

OVF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5032P 

IN FUNCTION & NAME 

fiN NO. SYMBOl _ NAME FUNCTION 
Outputs to indicate the digit of output signals AOUT 

____ ~~~~~--~~------~through DOUT ' the Seque~e is descending order from rI, 
1 Tl Tl 
2 _T2 T2 
3 ;;::; ;;::; With TR="H", all of Tl through T6 become "H", and when 

__ ,,--+ __ ~~,.--__ ~~ ______ -l-::T~R falls, Tl becomes "L", Then, "L" is shifted in sequence 
____ ~~LL~----~~----__lT2, T3 --- by each 4 clocks of SIN' 

4 T4 T4 
j 

~ ~ 

6 ;;;-z ;;;-z 

~XT 
RESISTOR 

7 EXTERNAL 

8 
SIN SCAN INPUT 

9 CP CLOCK INPUT 

10 AOUT A-OUTPUT 
11 BOUT B-OUTPUT 
12 COUT C-OUTPUT 
13 DOUT D-OUTPUT 

14 VSS V~~ 
TI CAl CARRY 1 
16 CA2 CARRY 2 
17 CA3 CAllllV " 
18 CA4 CARRY 4 
19 CA5 CARRY 5 
20 CA6 CAllllY 6 

21 OVF OVER FLOW 

22 BC BLANKING 
CONTROL 

23 INI INPUT 1 

24 IN2 INPUT 2 

25 TRF TRANSFER 

26 TR T-COUNTER 
RESET 

27 MR MASTER 
RESET 

28 DD vDD 

Leave open when an external clock is applied from SIN' 
When no external clock is available, clock can be generated 
by externallv connecting a resistor between Sn<l and R,,\"!'. 

T-COUNTER CLOCK input. T-COUNTER changes its state at 
the rising edge of SIN' 

Decimal counter clock input for the lowest order digit. 

Decimal counter BCD output. When Tl="L", the highest 
order digit (6th digit) is output. Then, 5th digit is out
.E,!!t with T2="L", 4th digit with T3="L", ---,1st digit with 
T6="L". During BLANKING, all the outputs become "H". 

(GND) 

Carry 'L" when count is I'XXXXX611~lxxxxx9'~ otherwise "H". 

output 'L" when count is Itxxxx961~I'xxxx991', otherwise "H". 
from 'L" when count is "xxx996''--''xxx999" , otherwise tlH". 
n-th 'L" when count is "xx9996';"'''xx9999'', otherwise I1HIt. 
digit IL" when count is "x99996''-''x99999': otherwise "H". 

'L" when count is "999996"_"999999': otherwise "H". 
Detection terminal of OVER FLOW condition of counter. 

When the counter advances by one from "999999", it becomes 
"Hit. Once it has become "H", only MR can restore it to "L". 

"H' Zero. suppress fOl 
~11 -rh,,- rl;',;r~ If Tn is connected to BC, zero sUP7 

press' is activated for the higher 
order digits than (n-l)th digit. "L' No zero suppress. 

"H" All the digits are counted. 

L Onlv the lower order two digits are counted. 
"H" All the digits are counted. 
'L 

"H" 

"L" 

Only the lower order four digits are counted. 
Decimal counter output is transferred to the 
multiplexer as it is. 
Counter output at the falling edge of TRF is latched. 

T-counter is initialized to Tl by "H" level input and 
Tl retains "H" level only for the period of TR="H". 

"H" level input resets the counter to count "000000" 
and OVER FLOW to "L". 

VTm power supply (}-8 volts) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5032P 
LOGIC DIAGRAM 

~. 
0' 0 

0:: "'" 
Q QU 

-~- ~ ~ D A <..J- I " ...... 

<1>--<J- ~ .A, C 
)l r--1 

B ~ ----«]:: ---.J ~ r--1 

r~ 
-<;"f t----' -r A ~ u:: 'h' -~.l- ~5 

~ -K 
-><' --I 

L --I 

:=r~1t-
-~?~~ r-I- T2' 

BC 

-~ ~g J I-<t:t r--'-
,CO' +- r--1 

"'" 
;: 

r--1 Q U "'! 

LR :=rt---''--r 
I3' 

-~,-L ~~ 
I-<k 

r--1 

-o---o<J-()::---<><:} 
r--1 
t---' 

Tl :=r i:L T2~ 
Tl' I4' 
-

T3 o---<><1-(t 
T2' 

T3' ~g 
'h~ - r-<t1- ~-fi 0;;-

T4' 0' Q 

TS~ ~~- u< 
- :::: ",uo:: 
TS' ::; ~ E;-

~-
<"'" T6 - U 

T6' 
IS' -r ~g 

--6 . . . .. - - .. '-<~ \OLf"l~('I"'\Nl"""'I\Otr.I 

- c~ IHE-< Il-< I f-<If-< 10'''' G - ~~ .... 
f-< uz T-COUNTER R j ~ <>l;::> 

~ QO 

~ 
"" ~c--'-::..-

~4C~ "T6 ' 

¢. 
6 

f-< :x: Z 'O! "'" "'N .... 
<>l '"" !:l U :!: ZZ 

0:: ~ f-< '""'"" 
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~IMING CHART 

T-COUNTER TIMING CHART 

T-RESET 

( Tl' 

( 1'Z' 

( 1'3' 

( 1'4' 

( 1'5' 

( 1'6' 

( BS 

DECADE COUNTER / CARRY TIMING CHART 

M-RESET 

CLOCK 

( lA ) 

( IB ) 

( lC ) 

( ID ) 

CAl (ICA') 

CAZ 

CA3 

CAS 

CA6 

OVER FLOW 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5032P 

--t--

* Waveforem marked with ( ) are timings of LSI's internals.(Refer to LOGIC 
DIAGRAM) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5032P 

OPKR'TING CONSIDERATION 

* Count Operation 

Set input terminals INl, IN2 and TRANSFER to "H" and apply "H" level to M

RESET terminal, then return it to "L" level. If pulse is fed to CLOCK terminal 

in this condition, the counter advances its count at the rising edge of CLOCK 

up to 999999. 

Since CARRY outputs from all the digits are output in negative logic, the 

control of other CMOS logics can be easily achieved. 

CAl - CA6 are output with "L" level for four clock periods. (Refer to the 

timing chart.) 

If one more clock is given in the count of 999999, OVER FLOW terminal 

becomes "H" indicating the overflow condition of COUNTER. Once OVER FLOW 

terminal has become ''H'', it will never return to "L" unless M-RESET is applied. 

* Latch Operation 

When the level of TRANSFER terminal is "H", the counter output is trans

ferred to the multiplexer as it is with the output always indicating the counter 

output, but if TRANSFER terminal changes the level from "H" to "L", the count 

output which has been being output immediately prior to the falling edge of 

TRANSFER is stored in the latch and even if the counter output varies, ADUT -

DOUT will not vary. 

If TRANSFER terminal is returned to "H" again, the correct counter output 

appears on AoUT - DOUT. 

* Scan Operation 

BCD outputs of all digits are output to common AOUT - DOUT on the time shar

ing basis and the basic clock for this operation is fed from outside to SCAN IN 

(leaving REXT open in this case) or obtained by connecting a resistor between 
REXT and SCAN IN. 

BCD output for each digit appears on AOUT - DOUT corresponding to each digit 

of 6 digit scan ·signals (digit signals) which are in synchronism with the rising 

edge of SCAN IN. The digit output for digit selection is output with "L" level 

on Tl - T6. As BCD outputs are output starting from the highest order digit 

(Tl - 6th digit, .•••• T6 - 1st digit), data transfer can be easily achieved. 

TOSHIBA 

* The relationship between external resistor between REXT and 

SCAN IN and oscillating frequency is given below 

f .. ---,-,-=-l~ 
44 x R 

x 1014 [Hz] 

486 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5032P 

* Blanking 

By controlling BLANKING CONTROL terminal, leading zero suppress to an arbitrary 

digit can be easily achieved. When zero suppress is activated, all of AoUT - DOUT 

become "H". 

BC Terminal and Zero Suppress 

BRANKING CONTROL Leading Zero Suppress 

L No zero suppress 

H Zero suppress for all digits 

- Zero suppress for five higher order digits 
Connected to T6 and no zero suppress for the lowest order 

digit. 

- Zero suppress for four higher order digits 
Connected to T5 and no zero suppress for two lower order 

digits. 

Zero suppress for three higher order digits 
Connected to T4 and no zero suppress for three lower order 

digits. 

- Zero suppress for two higher order digits 
Connected to T3 and no zero suppress for four lower order 

digits. 

- Zero s~ppress for the highest order digit, 
Connected to T2 and no zero suppress for five lower order 

digits. 

* When carry is generated from lower order digit, the normal output 

may not be obtained only one cycle of T-COUNTER. 

* 

* 

* 

* 

* 

* 

-------------487----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5032P 

RECO}WENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VOO 3 - 8 V 
Input Voltage VIN 0 - VOO V 
Operating Temperature Tonr -30 - 85 °c 

I ~XT IIxterna.L Reg1stanc e I):XT 20K - 10M " 
ELECTRICAL CHARACTERISTICS (VSS=OV) . 

TEST -;;-- -30°C 25°C 85°C UNI' 
CHARACTERISTIC SYMBOL CONDITIONS 

VOD 
HIN. TYP. MAX. (V) MIN. MAX. MIN. MAX. 

Output High LeITe VOH IOH--IlJA 5 4.95 - 4.9': - - 4.95 -
Voltage V 

Low Level VOL IOL=llJA 5 - 0.05 - - 0.05 - 0.05 
Output High Level IOH VOH=2.SV 5 -0.7 - -0.6 -2 - 0.5 -
Current VOL-0.4V rnA 

Low Level 1m 5 0.52 - 0.4~ 1.3 - 0.36 -
Input High leve: V~ VOUT=0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Voltage iLow Level VIL VOUT-0.SV,4.5V V 

5 - 1.5 - 2.25 1.5 - 1.5 
Input High Leve IrH VIH-8V 8 - 0.15 - 0.15 - 1.0 lJA Current Low Level IIL VIL=OV 8 -0.15 -0.15 1.0 - -
Quiescent Current 

IOD 
At all 5 - 0.4 - 10-5 0.4 - 0.8 rnA 

Consumption conditions 8 - 0.5 - 10-5 0.5 - 1.0 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=15p F) 

CHARACTERISTIC SYMBOL TEST CONDITIONS VOD(V) MIN. TYP, MAX. UNIT 

(T6 = L) 5 - 800 2000 
Propagation Oe1ay t pLH , 

(TS 5 1000 2200 Time = L) -
(T4 = L) 5 - 1250 2500 

(CP - BCD OUT) tpHL 5 1500 3000 ns 
(13 = L) -
(T2 = L) 5 - 1750 3500 

(n = L) 5 - 2000 4000 --
CAl 5 - (200) 500 

Propagation Delay 
w __ ~ 

Time t pLH , CA2 5 - (200) 500 
-,--~--

CA3 5 - (250) 750 
(CP - CARRY OUT) ns 

tpHL CA4 5 - (250) 750 

CAS 5 - (300) 1000 
CA6 5 - (300) 1000 

Max. Clock Rise Time trill 
CP, IN1 , IN2 5 20 - - lJs 

Max. Clock Fall Time tflll 

Min a Clear Pulse tw(MR) MASTER RESET - - 500 

tw(TR) 
5 ns Width T-COUNTER RESET - - 400 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5032P 

SWITCHING CHARACTERISTICS (Ta=2SoC, VSS=OV, CL=lSpFl 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNIT 

P:opaga- I(Hi~h-Lo~ t nHT. MR-BCD OUT 5 - - 2000 
t10n JI . 

toLH )elay Time(J:,ow-H1gh TR-DIGIT OUT 5 - - 1500 

~LH toHL SIN-BCD OUT 5 - 1000 2500 ns 
Propagation 
Delay Time tpLH tpHL SIN-DIGIT OUT 5 - 500 1000 

fMAXol_1 CLOCK IN * 
5 10.0 14.0 -

Nax. Frequency f MAX.6-2 5 1.0 2.0 - MHz 

fMAXSTN SCAN IN 5 0.5 - -
* fMAX¢-l; Clock burst mode. fMAX¢-2; BCD outputs enable. 

IDD TEST CIRCUIT 

O.lttF 
CERAl'UCl 

BOUT 

TC5032p COUT 
P . G. f---++-6,CP D OUT 

INl OF 
IN 2 v ss C;;; CAz CA; CA4 CA5 Cii6 

* 

* PULSE GENERATOR ; (DUTY RATIO=50%) 

,WITCHING TIME TEST CIRCUIT 

P.G.h3 

20ns 20ns 

=cr 'r ~, '" 10% 10% V 5S 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5032P 

SWITCHING TIME TEST WAVEFORMS 

WAVEFORM 1. (CP-CARRY OUT), 
20ns VDD 

CP 

VSS 

*MR,TR,SIN -= l1L" **CP INPUT f=500kHz(except fMAX) , DUTY RATIO=50% 

WAVEFORM 2. (CP-BCD OUT),(fMAX¢2) 

CP 

AOUT "v DOUT 

tpLH 
* MR, TR="L" SIN=MANUAL PULSE 
**CP INPUT f=250kHz (except fMAX), DUTY RATIO=50% 

WAVEFORM 3. (SIN-DIGIT OUT),(SIN-BCD OUT),(fMAX SIN) 
20n 0 

50% 

! 
AoUT "v DOUT 

{ 
501 
+ltP~H}~~_O% ---::Jf~-+1-1p~~% ~ tpHL tpLH 

Tn 

*MR,TR="L", CP : MANUAL PULSE **SIN f=250kHz, DUTY RATIO = 50% 

WAVEFORM 4. (MR-BCD OUT) 

MR 

AOUT"v DOUT 

W' 50% 
10~ 

. 90%---
50% 

0% 

VDD 

VSS 
VOH 

VOL 

WAVEFORM 5. (TR-DIGIT OUT) 

20ns 

TR 

AOUT "v DOUT 50% 

*TR="L",CP: PULS RATOR,SIN:MANUAL PULSE 
-=::-;~~~tLH --

*MR="L",SIN:MANUA PUL E, 
CP: PULSE GENERATOR 

VDD 

VSS 

VOH 

VOL 

VDD 

VSS 

VDD 

VSS 
VOH 

VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5036P 
TC5048P 

TC5036P, TC504BP 17-STAGE HIGH SPEED FREQUENCY DIVIDER 
TC5036P and TC5048P are 17-stage ripple carry binary 
counters equipped with inverters for crystal 
oscillators. 
As the first stage through the fourth stage are 
dynamic type counter, the high speed operation can be 
obtained but the operation starting from DC is not 
possible, so that these should be used in the range 
iof fMIN - fMAX. 
If " input is opened ("="L"), the inverted output of 
9th stage appears on FC terminal. If" input is set 
to "H", 9 stages from 9th stage through 17th stage 
can be also independently used having FC terminal as 
the clock input. 
Outputs can be derived arbitrarily from stages 4, 12, 
13, 14, IS, 16 and 17 of TC5036P and stages 4, 5, 6, 
7, 14, 16 and 17 of TC5048P. 

ABSOLUTE f.1AXmUI1 RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDDl VSSl-O. 5 - VSSl+lO V 
VDD2 VSSl-0.5 -VDDl+O.· 

I XT VIN VSSl-0.5 - VDDl+O. 5 V Input Voltage 
I ",FC VIN VSSl-O. 5 - VDD1+O. 5 

Output Voltage Vour VSSl-O. 5 - VDDl+O. 5 V 

DC Input Current lIN flO mA 

Power Dissipation PD 300 mW 

Storage Temperature 
Tstg -65 -150 ·C 

RaI!lle 
Lead Temp. /Time Tsol 260·C • 10sec 

TRUTH TABLE 
INPUTS I FUNCTION 

CL XT ¢ FC (See T1m1ng Chart) 

n OPEN H fQ,4, = fXT /2' 
H 

Q5-Ql? = -L 1 LEVEL H .. 
n fQ,n = fXT/2 n 

L OPEN Q,9 n; 5-17 

Jl Jl fQ,n = fXT/2 n n; 5-7 
L H 

fQ,m.= fFC/2(m-S) m; 12-17 

.. Don't Care 

DIP16 (3D16A-P) 

PIN ASSIGNI'lENT 

TC5036BP 

XT '<4. 3 

2 iff '<12 4, 

'<13 5 
6 ¢ Q,14, 10 

9 Fe 
Q,15 11 

Q,15 12 
14 CLEAR '<17 13 

VDD1 ; 16 VSS1 ; S 

VDD2 ; 15 VSS2 ; 7 

TC504.SBP 

XT Q,4 3 

2 Xl' 
Q,5 4 

Q,6 5 

6 ¢ Q,7 10 

Fe 
Q,14 11 

Q,16 12 
14 CLEAR Q,17 13 

VDDl ; 16 VSS1 ; S 

VDD2 ; 15 VSS2 ; 7 

-------------491----------TOSHIBA 



" .. 
TOSHIBA INTEJRATED CIRCUIT TECHNICAL DATA 

TC5036P, TC5048P 
BLOCK DIAGRAM 

XT 

VDD2 

XT 

VSS2 

CLEAR 

TIMING CHART 

XT(IN) 

CLEAR(IN) 

Q4 

Qs 

Q6 

Q4 

QS 

Q6 

Q7 

Q17 

(CLEAR - "L") 

Q16 

(0="H"9 CLEAR="L") 

FC(IN) 

Q12 

TOSHIBA 

Q1S Q14 Q13 Q12 

~ 
492 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5036P, TC5048P 
lliCOMMENDED OPERATING CONDITIONSlVSS1=VSS 2=OV) 

C:HARACTERISTIC SnffiOL MIN. TYP. MAX. UNIT. 

~DDI 3 -
Supply Voltage DD2 3 -
lnjlut Voltage VTN 0 -
Operating Temp. Topr -i.0 

:LECTRICAL CHARACTERISTICS (VSS1=VSS2=OV, VDD1=VDD2) 

CHARACTERISTIC snfBOl TEST -=--VDD -40°C 25°C 
CONDITIONS (V) MIN. MAX. MIN. TYP. 

High Level VOH IIOUTI<l]JA 5 4.95 - 4.9 ' 5.00 
Output Volta"e ~Tii1-Vnn V<:<: 
Low Livel VOL IIOUTI <l]JA 5 0.05 0.00 
Output Volta"e hN=VnnVSS - -
High Level Q !lOH-4.6V 

5 -0.2 - -O.lE -0.8 
Output Outnu IOH 'IN=V<:: VDD 

Current FC !lrlH-4.6V 5 0.025[ - -0.0 -0.06 v;r V:rn=Y<:<: 'linn 

ou~put 
'OL=0.4V 

5 0.52 0.4~ 1.5 Low Level 'IN=vDD \lSS -
Output FC IOL Vm-0.4V 5 0.10 O.OE 
Current XT VTN=Vnn V<:<: 

- 0.25 
H~gh Level. VIH 

VOUT=U.Y ,4.:' 
5 3.5 3.5 2.75 Input Voltage LnTT'T < ]}A -

Low Level VIL 
VnTT'1'~0.5V 4.5V 5 1.5 

InDut Voltage lOUT <lilA - - 2.25 
gh Level Input 

IIH VIH= 8V 8 - 0.2 - 10 -:, 
rrent(excrpt ~ XT, (> 

" Level InnutCur IlL _10-5 
It (except XT ~) VIL=OV 8 - -0.2 -
!r-ating Current 

IT fXT=lMHz 5 - - - 100 
lsumption(TCS048BP 

VDD1-VDD2' VSS1-VSS2=OV) 
WITCHING CHARACTERISTICS (T 25°C C 50 F a= -T,= P 
:HARACTERISTIC SYMBOL 
:put Rise Time(Q OUTPUT) tr 
:put Fall Time (Q OUTPUT) tf 
Jut Amp Vias Resistance Rf 
mal!ation Delav Time (XT-O,,) tpLH tnHL 
)pagation Delay Time(XT-Q17) toLl[, tpHL 
)P. Delay Time(CLEAR-O) t oHL ( CLEAR) 
1. Clear Pulse Width tw (CLEAR) 
~ . C1Qck Freguency fMAX XT 
l. Clock Frequencv fMIN XT 

c:J ock FreOllen ev fl1AX (FC) ,. Clock Rise Time tr"s 
,----Clod Fall Ti me ti6 
ut C"pacitance GIN 

r TEST CIRCUI'I' 

470 ).IF 
~~...--...J 

, 
~ITION i 

(XT, FC) 
except FC 

VDD(V MIN. 

5 -
II U.b 

5 -
:, 
5 -
5 -
5 IS 
0 -v 
5 1.0 

5 20 
-

INPUT 
WAVEFO 

(DUTY 

IS 

VDDI V 
vnn? V 
85 'C 

85°C UNIT 
MAX. MIN. MAX. 
- 4.9 -

0.05 0.05 
V -

- -0.1 -
- 0.01 -

rnA 

- 0.3 -

- 0.0 -
- 3.5 - V 

1.5 - 1.5 

0.2 - 1.0 
I1A 

-0.2 - -1.0 

500 - - I1A 

TYP. MAX. UNIT. 

130 250 ns 

- j.U M~ 
250 600 ns 
- 8.0 ]JS 
- 2UOU ns 
- 1000 ns 
l4 - !'1Hz - 20 kHz 
- - !'1Hz 

- - ]JS 
:> I. :> pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5036P, TC5048P 
SWITCHING TIME TEST WAVEFORMS 

WAVEFORM l. 

1. fMAX(XT), fMIN(XT), tr, tpHL, tr(XT), tf(XT) 
20ns 

XT 

l' 

WAVEFORM 2. 

2. fMAX(FC), tr(FC), tf(FC), tw(CLEAR) , tpHL(CLEAR) 

20ns 20ns 

FC 

CLEAR 

Q12, .... Q17 

(¢="H") 

TYPICAL APPLICATION 

VDD 

CLEAR VDD2 VDD1 
TC5048p . (TC5036Pt, 

_ S51 
XT VSS2 

DIVIDER OUTPUTS' 

Q17 FC 

90% 
50% 

10% 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC5037P 

TC5037P 4-DIGIT DECADE COUNTER 
TC5037P is four digit decimal counter including the 
latch multipliexer circuit and has the digit signal 
outputs for dynamic display and the clock generator 
for dynamic display. 
When TRANSFER input is set to "L", the latches hold 
the counts immediately prior to the falling edge of 
TRANSFER, so that even if the contents of counters 
vary, the outputs will not be changed. 
RESET is activated by "H" level and sets the counter 
outputs of all digits to "L". 
The outside is 16 pin plastic packages. 

ABSOLUTE r~AXH1UM RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5- VSS+lO V 

Input Voltage VIN VSS-O. 5- VDD+O. 5 V 

Output Voltage VOUT VSS-O. 5 - VDD+O. 5 V 

DC Input Current lIN tlO rnA 

Power Dissipation PD 300 mW 

Storage Temperature 
Tstg -55 -125 ·C 

Range 
Lead Temp./Time Tsol 260·C . 10sec 

BLOCK DIAGRNl 

AOUT BOUT COUT DOUT 

DIP 16 (3D16A-P) 

PIN ASS I GNI'lENT 

(TOP VIEW) 

REXT 16 VDD 

CEXT 2 15 T2 

SCAN IN 3 14 T3 

Tl 4 13 T4 

TRANSFER 5 12 AOUT 
CLOCK 11 BOUT 
RESET 10 COUT 

VSS 8 9 DOUT 

TRUTH TABLE 

RESET 
TRANS 
-FER AOUT BOUT COUT Dour 

H H L L L L 

.. L LA LA LA LA 

L H C C C C 

i! ; Don't care 

C ; Count operatIon. 

(Counter outputs are dynamI-

cally output to AIN-DIN as 

they are.) 

LA ; Latch operatIon. (Countlng 

IS performed but the outputs 

are not changed.) 

~~ote 1. The outputs vary at the 

falling edge of CLOCK. 

2. T1 ........ T4 vary at the 

falling edge of SCAN IN. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5031P 

TIMING CHART 

CLOCK 

RESET 

~ J J jjlJ ;Jji : 
SCAN IN 

-
I 

II I 
-

T2 

-

I L-

I II II 
-

I III -
l- e- ~ 1-

.\oUT - r- I-' r-- I-' -
f- I--,~ 

BOUT 

COUT 

DOUT 

II 'T IT -
I I 

I I' III L I II '-n 
III111 I 

Note) TRANSFER = "H" 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5037P 

OPERATING CONSIDERATION 

1. SCAN Operation 

The scan signal for dynamic display applied to SCAN INPUT terminal is con

verted to four digit scan signal by T-COUNTER (4 digit ring counter)and controls the 

multiplexer circuit. The four digit informat~on stored in the latches is trans

ferred to the output in synchronism with Tl - T4 outputs. 

By applying DC for SCAN Signal, arbitrary digit can be statically output. 

Tl - T4 are used for the digit selection circuit. 

There are two methods of supplying SCAN signal. One is AUTO SCAN method 

(Fig. 1) which consists of the multivibrator fabricated with a resistor and a 

capacitor externally connected to REXT and CEXT terminals respectively and the 

internal inverter, and another is to supply external signal to SCAN IN terminal 

R = 100 kn 

C = 0.02uF 

lS1588 EXTERNAL PULSE 

(Fig. 2). (Note: REXT and CEXT are left open in Fig. 2.) 

2. Latch Operation 

Flickering of output caused by the count pulse with high frequency can be 

eliminated by controlling TRANSFER terminal. 

TRANSFER = "H" : The counter information is transferred to the multiplexer 

as it is. 

TRANSFER - "L" 

3. Count Operation 

The content of counter immediately prior to the falling 

edge of TRANSFER is latched and the multiplexer input is 

not changed. 

(Note) The counter, in this case, still continues 

counting. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5037P 

For normal count operation, this chip should be used with TRANSFER - "H" and 

RESET - "L". The output changes its state at the falling edge of CLOCK. 

The content of counter can be reset to "0000" by setting RESET terminal to 

"H". It should be noticed that CLOCK is not active unless RESET is returned to 

"Lt1. 

This LSI can count up to"9999",and if five or more digits are required, 

TC4510P or TC4518P should be connected in the preceding stage of this LSI. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5037P 

RECOMMENDED OPERATING CONDITIONS(V OV) 'SS= 

CHARACTERISTIC SYMBOL I MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 8 V 

Input Voltage VIN 0 - VDD V 

Operatin!; Topr -30 - 85 C 
Temperature 

~XT ~~~g~~;ce R 5 100 1000 kl' 

External 
C"'Y'I' Capacitance 

C 10-4 0.02 1.0 ).IF 

ELECTRICAL CHARACTERISTICS (VSS=OV) 

TEST w;;;- -30°C 25°C I 85°C UNIT 
CHARACTERISTIC SYMBOL CONDITIONS (V) 

MIN. HAX.i MIN TYP. MAX. MIN. MAX 

High Level VOH 
IIOUT 1<r).lA 

Output Voltage VIN=VDD'VSS 5 4.95 - 4.95 - - 4.95 -
Low Level lIOUT i<l).lA 5 0.05 0.05 0.05 

V 
VOL - - - -

Output Voltage VIN=VDD'VSS 
AoUT,BOUT IOH 

5 -1.2 - -1.0 - -0.7' -
COUT,DOUT High VOH=2.5V 

Level Tl , T2 
IOH VIN=VSS,VDD Output T3 T4 5 '-1.2 - -1.0 - -0.7 - rnA , 

Current 
REXT,CEXT IOH 5 -0.35 - -0.3 - -0.2 -

Low AoUT,BOUT 
IOL COUT,DOUT 5 2.4 - 2.0 - 1.6 -

Level 
ITI 

VOL=0.4V 
Output , T2 IOL VIN=VSS,VDD 5 0.52 - 0.44 - 0.36 - rnA 
Current T3 , T4 

~XT,CEX1 IOL 5 0.28 - 0.24 - 0.2 -

Input H. Level VIH VOUT=0.lV,4.9' 5 3.8 - 3.8 2.75 - 3.8 -
Voltage V 

L. Level VTT IIOUT I <l).lA 5 - 1.2 - 2.25 1.2 - 1.2 

Input H. Level Inl VTl.J=8V 8 - 0.2 - 110-5 0.2 - 1.0 
Current L. Level IIL VIL=OV 8 - -0.2 - -10-5 -0.2 - -1.0 

).IA 

Quiescent Current IDD 
VIN-VSS,VDD 8 - 50 - - 50 - 500 ).IA 

Consumption * 
* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5037P 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD(V) MIN. TYP. MAX. UNIT 

Low-High)!ropagation 
toLH COUNT INPUT -+ 5 - 600 1000 DeLiv Time 

A,B,C, DOUT High-Low)Propagation tpHL 5 - 600 1000 
Delav" Time (WAVEFORM 1) 

Low-High)~ropagation 
toLH TRANSFER -+ 5 400 1000 

ns 
Delay Time -

High-Low)propagat~on t:>HL 
A,B,C, Dour 

5 - 400 1000 Delav Time ,. .m~~~' 7) 

Max. Clock Rise/Fall Time tr<p,tf<p 5 20 - - )Js 

Min. Clear Pulse Width t (RE) RESET(O), (9) 5 - - 1000 
w ns 

Min. TransferPulse Width t (TR) TRANSFER 5 - - 1000 
w 

Input 6, 7 PIN CIN - 5 7.5 
Capacitance 3 PIN CIN - 7 10 pF 

5 PIN CIN - 9 15 

Max. Frequency fMAX 5 0.5 2.0 - MHz 

SWITCHING TIME TEST CIRCUIT 

VDD 1 
'" SIN AoUT ...:l 

'" CLOCK BOUT OUTPUT ..,; 

'" :: CLEAR COUT '" ;:> 

'" TRANSFER DOUT I 
CL=50pF 

'" 
V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5037P 

SWITCHING TIME TEST WAVEFORMS 

WAVEFORM 1. 

VDD 

COUNT INPUT 50% 

- VSS 

VOH 

A,B,C,DOUT 

VOL 

WAVEFORM 2. tr tf 

VDD 

TRANSFER 

VSS 

VOH 

A,B,C,DOUT 
10% 

VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5043P C2MOS DIGITAL INTEGRATED CfRCUIT 
SILICON MONOLITHIC 

TC5043P PROGRAMMABLE CR TIMER/DIVIDER 
TC5043P is an timer consisting of CR oscillation 
circuit and frequency division circuit. 
The oscillation circuit is made up by externally 
installing one resistor and one capacitor, being able 
to be set in a wide range of cycle. The frequency 
division circuit consists of fixed stage of 1/1000 
and variable stage of 1/1-1/600, being capable of 
performing frequency division of 6 x 10 5 max. 
Therefore, TC5043P can cover all the regions ranging 
from conventional CR timers to motor timers. 
This device is so designed that the external parts 
required may be reduced to the minimum by means of 
the built-in zener diode, auto reset circuit, and 
pull-up/pull-down resistance. 

FEATURES: 
Wide time range of timer (5ms -1500Hr) 
Wide range of fine adjustment of oscillation 
frequency (±50% or over) 
Low power consumption (2mW •..•. Typ.) 
Little supply voltage regulation of oscillation 
cycle (l%/V) 
Narrow temperature variations of oscillation cycle 
(0.02%/"C) 
Internal auto reset function 
Precision CR oscillation circuit 
Internal zener diode 
Timer/Divider switchable 
Simple display of time elapsed of oscillat~on 
Programmable frequency division ratio able to be 
set in eight ways 

APPLICATIONS: 
Industrial timers 

. Timers for various commercial equipment 

. Low-frequency oscillators 

ABSOLUTE 14AXINUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-0.5-VSS+12 

Input Voltage VIN VSS-O. 5 - VDD+O. 5 V 
Output I ROUT, Q/IO 

VOUT 
VSS-O. 5 - VSS+l2 

Voltage I Q,Q,OSCOlTT VSS-O. 5 - VDD+O. 5 

DC Input Current lIN flO 
rnA 

Zener Current IZ 10 

Power Dissipation PD 300 mW 
Operating Temperature 

Topr -40 - 85 Range 
°c Storage Temperature 

Tstg -65 -150 Range 

DIP16 (3DI6A-P) 

PIN ASS I GNtlENT 

(TOP VIEW) 

VSS-~ ZD 

AN - 2 

OSCIN - 3 

OSCOUT 

T/D - 5 

ii"E"§ET 

INHIBIT 

ROUT 

6 

7 

8 

TRUTH TABLE 
J< T/D INH 

L .. .. 
H H H 

H L H 

H .. L 

fi! Don't Care 

15 VDD 

14 Q,/10 

13 "Ii 
12,Q, 

11 S2 

10 S1 

9 So 

OPERATION 

RESET 

TIMER OPERATION 

DIVIDER 

OPERATION 

TEMPORARY STOP 
OF OPERATION 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

SYSTEM DIAGRAM 

Tl MEf\/BIV IDER 

:-*----------' RJi:SET ADJUST 

Outputs marked with * are N-chann~l open drain structure. 

IMING DIAGRAM (1) 

Timer operation, Programmable frequency division ratio 1/1 
(T/D="H", INHIBIT="H", SO=Sl=S2="L") 

OSCOUT 

TC5043P 

---t-t-tllllll--~ 

I IIII!! 1111 :! :.'---

"I II I III I I . . 
~* i'U1hlumhlUm- I 

ROUT*l ~ 
. For outputs marked with *, add pull-up resistance to VDD. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5043P 

TIMING DIAGRAM 

2. Divider operation, Programmable frequency division ratio 1/1 
(T/n="L", INHTIiIT="H", SO=Sl=S2="L") 

REffiJ 
Q * 
10 

1---1000. TOSC --l-- 1000·Tos c 

* Connect pull-up resistance to ..Q. 
10 output. 

PIN FUNCTION 
PIN NO. SYMBOL FUNCTION 

1 VSS GND (OV) Pin 

2 ADJUST Pin for fine adjustment for oscillation frequency. 
Externally apply the voltage ranging from 0.2VDD to O.SSVDD. 

3 OSCIN Oscillation circuit configuration pins : These pins start oscilla-
tion when resistor R is connected between OSCIN and OSCOUT and capa-

4 OSCOUT citor C between OSCIN and VSS, respectively. In case VADJ is 0.39VD 
oscillation cycle becomes almost TOSC=RC. 

5 TIMER Timer/divider switching input. 
/DIVIER At time of open (or fiR" level), this device operates as a timer, and 

at time of "L" level it operates as a divider. 

I RESET 
All the counters are reset at ilL" level. At the rising edge of this 

6 
input, the device begins to count. 

Hhen this pin is set at "LII level, the device keeps stopping osci11a 
7 INHIBIT tion during the period of ilL" level state. The pin is used for tem-

porary stop of oscillation. 

I Only at time of timer operation, reset signal is output. (At the 

8 RESETOUT 
time when RESET = tiLl! and during the period of auto reset at the 
rising time of power supply, output is off. ) 
For the divider mode, this pin should be open. 

SU"'5J are frequency division ratio switching inputs of the counter. 
9 50 Eight time intervals can be predetermined by combining pins, 50 '\, 5: 

( T = 1000 x __ 1_) 
fosc 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5043P 

[N NO. 5YMBOL FUNCTION 

52 L H 

51 L H L H 
10 50 L j H L I H L I H L I H 

Time inter-* 
I I I I vals of time T 3T 6T lOT 60T 30T 300T 600T 

11 * In the divider operation mode, the above time intervals of timer 
become half cycles of Q and ~ 

12 Q Q and Q are time-up outputs. After the end of time intervals, 

13 
Q reaches "H" level and Q reaches "L" level. While the divider is 
operati~g, these outputs oscillate at double the cycle of time range 
of timer. 

14 Q 
10 

Q/IO is a pin which outputs the elapsed time of timer, and outputs 
the pulse of 1/10 cycle of timer time. 
This is N-channel open drain output. 

15 Power supply pin 

16 ZD 
The cathode termina,- of zener diode is P"Jt out of tl-'.is pi.n. This pin 
is used as a stabilized power supply by making the connection to VDD. 

:RATIONAL DESCRIPTION 
Oscillation Circuit 

The oscillation circuit can be made up by connect
ing resistor R between OSCIN and 05CODT and capacitor 
C be tween 05CIN and V ss (GND) us shown in F;.g. l. 

This IC has two levels of built-in reference 
voltage VH(0.62 VDD) and reference voltage VL(=VADJ) 
externally supplied to ADJ pin, and performs oscilla
tion in such a form as the charge and discharge wave 
of CR runs between these two levels. 

Therefore, oscillation cycle can be adjusted by 
varying the voltage of ADJ pin. 

When VADJ~ 0.39 VDD, the oscillation cycle is 
decided from the equation of TOSC=RC (T : [5], R[0], 
C[F]). VADJ should be used within the range of 

O. 2VDD '" O. 55VDD' 

'*' vDD 

OSCOUT JlJUL 
WUl,::::,., 

osc lN 

~ vAnS 

Tose 
Fig. 1 Oscillation Circuit 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5043P 

2. Counting circuit (Frequency dividing circuit) 

This circuit consists of the fixed frequency dividing stage of 1/1000 and the 
variable frequency dividing stage of 1/1 ~ 1/600. 

Time intervals of timer can be predetermined in eight ways by combining three 
inputs of So ~ S2. 

S2 L H 
Select 

Sl 
Input 

L H L 

So L I H L H L H 
Time inter-

T I 3T 6T lOT 60T 30T vals of Timer 

3. Reset operation 

The internal counter is kept reset by the built-in 
auto reset circuit until the power supply level reaches 
reset release voltage (VRD ) at time of application of 
power. However, the power rising time of more than 500~s 
should be taken for abrupt rising edge of power supply 
because there may be no possibility of the internal 
counter being reset. In case of the rising time of 500~s 
or below, differentiation circuit is made up by adding 
the capacitor to RESET terminal. (Refer to Fig. 2) 

It is a matter of course that the internal circuit 
can be reset even by setting RESET input at "L" level. 
When the reset operation is released, oscillating and 
counting operations start. The reset signal is being 
output to this IC. 

In case where this pin (RoUT) is internally reset, 
it is off (at the rising time of power supply and during 
"L" level of RESET); therefore, this pin can be used for 
making -the external circuit synchronize by use of pull
up resistance or equivalent. While RoUT is not in use, 
it should be kept set open (or at "L" level). 

4. Inhibit operation 

H 

L 

300T 

H 

600T 

Note l. 

T=lOOO· TOS( 

Note 2. 
"L" level 
may be oper 

~ 
~O 

Fig. 2 Auto Reset Circuit 

Oscillation can be stopped by setting INHIBIT input at "L" level. 
Normal operation can be performed by setting INHIBIT input open (or at "H" level) 

5. Divider function 

When the T/D pin is set open (or at "H" level), this device operates as a timer. 
When this pin is set at "H" level, this divice can be used as a divider which continuE 
operating oscillation/counting without creating time-up signal. 

For the divider mode, however, RoUT cannot be used. (Open or "L"). 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5043P 

COMMENDED OPERATING CONDITIONS (VSS=OV) 

ITEM SYMBOL MIN. TYP. MAX. UNIT 

,upp1y Voltage VDD 6.2 - 10 V 

ligh Level Input Voltage VIR 0.8VDD - VDD V 

,ow Level Input Voltage VIL 0 - 0.2VDD V 

:xterna1 Resistor R 5K - 2M n 

:xterna1 Capacity C 1000P - 5\1 F 

lutput Voltage VOUT * App1cab1e to RoUT' 0/10 0 - 10 V 

.ECTRICAL CHARACTERISTICS (VSS=OV) 

.--- -40'C 25'C 85'C 
ITEM SYMBOL TEST CONUITION ~DD UNIT 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

IZ=lmA 6.2 8.1 6.5 7.2 8.2 6.6 8.5 
,ner Voltage Vz - V 

IZ=lOmA 6.2 8.1 6.5 7.3 8.2 6.6 8.5 

.gh Level VOR=6V -1.2 - -1. 2 -2.5 - -1.0 -
lOR 7 

ltput Current VOR=3V -5.2 - -5.2 -9.0 - -4.0 -
mA 

IW Level IOL VOL=0.4V 7 1.0 - 1.0 2.0 - 0.8 -ltput Current 
.gh Level 

IIR 
VIR=10V, (Exc1u-

10 5 - 10-3 5 - 5 lput Current sive of SO"'S2) -
IW Level 'IL -OV, (ExclusivE \1A 

IlL 10 - -5 - 10-3 -5 - -5 
lput Current of R'INR",:/D) 

,ll-up Resistance RpU R,INH,T/D Inputs - 7 50 10 20 50 10 75 
kn 

,ll-down RpD SO, Sl' S2 Inputs - 45 200 66 100 200 66 300 
,sistance 

,tput OFF Current IOFF VOR=10V, ROUT, 10 -Q/10 Outputs 
1.0 - 10-3 1.0 - 10.0 \1A 

,to Reset Release 
VRD 5.2 11tage - - - 2.6 - - - V 

'pp1y Current IDD C=O.l\1F, R=lM!l* 10 - - - 0.3 - - - mA 

All 1nputs and outputs are open. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5043P 

EXAMPLES OF APPLIED CIRCUIT 

• Timer Circuit I (Basic Type) 

r 
INPUT 

OUTPUT 

(Time of timer can be varied to linear by using resistor R 
deciding time constant with variable resistance.) 

• Timer Circuit II (Elapsed Time Displaying Type) 

+o-~~------------~+---+---------+---. 

INPUT 

~ 
L;TPUT 

TIRl09 " la lS1588 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC TC5050P 

TC5050P DUAL 50/64 STAGE STATIC SHIFT REGISTER 
TC5050P is static shift register consisting of D type 
flip-flops, and can be used as either 50 bit shift 
register or 64 bit shift register depending on OUTPUT 
MODE input. 
Since one of two input data can be selected by lNPUT 
MODE input, the applications for scratch pad memories 
etc. can be realized by connecting one of data inputs 
to the output. And if two circuits are connected in 
series, this can be expanded to 100 bit, 114 bit or 
128 bit shift register. 
When used with 5 volts power supply, one of TTL or 
DTL can be directly driven. 

ABSOLUTE t·1AXIr1UM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD 

Input Voltage VIN 

Output Voltage VOUT 

DC Input Current lIN 

Power Dissipation PD 
! Storage Temperature 

Tstg Range 

Lead Temp. /Time Tsol 

LOGIC DIAGRAN 

CLOCK 

(2 OF 1 EQ,UIV ALENT) 

CP 

... r.:::- cP 
--~CP 

VSS-O. 5 - VSS+lO V 

VSS-0.5 - VDD+O. 5 V 

VSS-0.5 - VDD+O. 5 V 

±10 rnA 

300 mW 

-55 -125 °c 

260°C • 10sec 

DATA OUT 

(1 STAGE STATIC SHIFT REGISTER) 

DIP 16 (3D16A-F) 

PIN ASSIGNNENT 

1M OM 

0 4 

DIN2 2 
5 DOUT 

DIN1 1 
6 

CLOCK NO ; 7,16 

1M OM VDD; J.6 d SS;S 

l II 
DIN2 1.3 

10 DOUT 
DINl 14 9 

CLOCK 

TRUTH TABLE 
tn· tn+l t n +50 t n +6'-

DINI DIN2 1M OM DOUT OM DOUT 

H .. H L H H H 

L .. H L L H L 

.. H L L H H H 

IE L L L L H L 

• Don't Care 

"n tn+l t n+50 t n +64 

-,- r- U 
CLOCK n --f1JL--

.- _ .. 
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TOSHIBA INTEGRATED 61RcUIT TECHNICAL DATA 

1CSosop 
RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. i UNIT 
Supply Voltage Vnn 3 - 8 I V 
Input Voltage VTN 0 - Vnn I V 
Operat~ng Temperature Topr -jU - 85 1 C 

ELECTRICAL CHARACTERISTICS (VSS=OV) 

CHARACTERISTIC Sv:!l- TEST ~ 
-30°C 25°C 85°C UN] 

BOL r.mmrrrONS MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High Level Output VOH IIOUTI<l\.lA 5 4.9 - 4.95 5.00 - 4.95 - V Voltall;e VIN=Vnn,Vss 
Low Level Output 

VOL IIOUTI<l\.lA 
5 0.05 0.00 0.0 0.05 Voltage VTN=Vnn,V!;!; - - -

High Level Output IOH VOH=2.5V 5 -1.2 - 1.25 -5.0 - -1.0 -Current VIN=VDD VSS mJ 
Low Level Output IOL 

VOL=0.4v 5 3.2 - 3.2 7.0 - 2.4 -
Current VIN=Vnn,Vss 
Hiyh Level Input V01l'T·~0.~V ,4.5V 

3.5 3.5 3.5 Vo tage VIH IIOlIT I <'l\.lA 5 - 2.75 - -
V 

Low Level Input VIL 
vmrr=0.5V 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 Voltage 110UTI<l\.lA 

H.Level InDut Curren ITH VTH=8V 8 - 0.2 - 10-5 0.2 - 1.0 )lA. 
Level Input Current ~IL V!L=OV 8 - -0.2 - -10-5 -0.2 - ],0 )lA. 

Quiescent Current C. Inn "VIN=VSS,VDD 5 - 50 - 50 - 37.5 JlA 
Ail valid input combination 

SWITCHING CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS 
VDI: (V) MIN. TYP. MAX. UNIT 

Output Rise Time t :J - l.D 4UU ns 
Output Fall Time tf 5 - 100 200 ns 
(Low-Hill:h)P .nela.v Time tDLH 5 - 500 1000 ns 
,(High-Low)P.Delav Time tnHl. 5 - 400 1000 
Max.Clock Rise Time t~ 

5 20 - - \.Is Max.Clock Fall Time tf'll 
Max. Clock Frequency fMAXdl 5 1.0 2.5 - MHz 
Data Set Up Time "set-uD 5 - 100 250 ns 
Data Hold Time "hold 5 - -lOQ 50 ns 
InputCapa- CLOCK INPUT CIN - 10 15 pF citance OTf:ER I!IPUT - 5 7.5 

SWITCHING TIME TEST WAVEFORM 

DATA INI 

CLOCK 

nATA OUT 

tpHL INPUT MODE, OUTPUT MODE and DATA IN2="H 
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TOSHIBA INTEGRATED CIRCUIT TECH"ICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5051P 
TC5052P 

TC5051P 
TC5052P 

4 DIGIT DECADE COUNTER WITH BLANKING CONTROL 
4 DIGIT DECADE COUNTER WITH CLOCK ENABLE 

TC505lP and TC5052P are four digit decimal up 
counters. The contents of counter are dynamically 
output digit by digit in sequence from the higher
order digit to BCD OUTPUT. When the content of 
counter reaches "9999", CARRY OUT is output with "R" 
level, and it holds "L" level for other counter 
contents. 
!TC5051P has BLANKING CONTROL input which facilitates 
'the leading zero suppress operation for higher order 
digits than arbitrary digit position. And TC5052P is 
capable to inhibit CLOCK by means of CLOCK ENABLE 
input. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

Output Voltage VOUT 

DC Input Current lIN 
Power Dissipation PD 
Storage Temperature 

Tstg Range 

Lead Temp. /Time Tsol 

BLOCK DIAGRAM 

SCAN IN 0------1 

RATING UNIT 

VSS-0.5- VSS+14 V 

VSS-0.5 - VDD+0.5 V 

VSS-0.5 - VDD+0.5 V 

±10 rnA 

300 mW 

-65 -150 DC 

260DC • 10sec 

(MSD) (LSD) BLANKING .... 
CONTROL 

,,~ 
DIP 16 (3D16A-?) 

PIN ASSIGNNENT 

TC5051P TC5052P 

T4 1 16 VDD T4 1 16 VDD 
T3 2 15 D TS 2 15 D 
T2 3 14 C T2 3 14 C 
Tl 4 13 B Tl 4 13 B 

SIN 5 12 A SIN 5 12 A 
TRF 6 ::.l Be TRF 6 11 CE 

CL 10 CP CL 7 10 CP 
VSS 9 CAO vss 8 9 CAO 

A B D 

TRANSFER O-----h~+_H-t--...,....-t-+_++--.,._+++_I_-__, 

.. 
CLOCK ENABLE 0--.---, 

CLOCK IN 

W ; Only for TC5052P 
..... Only for TC5051P CARRY OUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5051P, TC5052P 

DESCRIPTION OF PIN FUNCTION 

PIN No. SYMBOL NAME FUNCTION 
1 T4 iDIGIT SELECT 4 Outputs to select the digit of BCD OUT (Output signal 

2 T3 DIGIT SELECT 3 
and correspond in ascending order from TI: I1HI! level 
is shifted from TI, T2, Ts then T4 in sequence for 

3 T2 DIGIT SELECT 2 eveIk eight clocf,s of SIN. In'the case of TC5052P, wh n 

DI GIT SELECT 1 
CLE is k~;~ to ~~;" al of TI-T4 become "L" and "hen 

4 T, CLEAR fal the s anrHA~l'1:!¥:sTiI~~J;f~d from TI. Tl- T 

SCAN INPUT T-COUNTER CLOCK input. The clock can be generated by 

5 SIN connecting a capacitor between this terminal and GND. 

6 TRF TRANSFER H Decimal counter outputs are transferred to the 
multiplexer as they are. 

L The counter outputs at the falling edge of TRF are 
latched. 

7 CLEAR 
The counter is reset to "0000" by "H" level input. 

CL TC5052P establishes the synchronism of T-counter by 
means of CLEAR input. 

S VSS VSS (GND) 
"H" level is output as long as the counter holds 

9 CAo CARRY OUT "9999". This becomes "L" level for all other counts. 

First stage decimal counter clock, which triggers at 
10 CP CLOCK INPUT the falling edge. 

CE CLOCK ENABLE Clock input is inhibited by "L" level 

11 (TC5052P) 

BC BLANK CONTROL 
All digits are displayed by "H" level, leading zero 
suppress can be achieved by "L" level and zero suppre s 

(TC5051P) ~~;: e!g~~L ~~~~r ,,~igits >;~~~" a T s~~;~~~c t~i~~ ~ positio 

12 A BCD OUT A BCD outputs of decimal counter. 

13 B BCD OUT B 
When Tl="H", the highest order digit (4th digit) is 

14 
output. When T2="HII, 3rd digit is output, when Ts="H' , 

C BCD OUT C 2nd digit is output and when T4="H", 1st digit is 

15 D BCD OUT D ~!"!;~u~';'~~!oz~?iP, ~~p,p,fess is activated. all the out-

16 VDD VDD Vnn Power Supply (3 - 12 volts) 

OPERATING CONSIDERATION 
* Count and Reset Operations 

When CLEAR input is set at "H" level. the counter is reset to "0000". If pulse is 
applied to CLOCK input after returning CLEAR input to "L". the counter advances its 
count up to "9999" at the falling edge of clock providing CLOCK ENABLE to be "H". If 
CLOCK ENABLE is "L". CLOCK is inhibited. CARRY OUT is output with "H" level only when 
the count is "9999". 
* Latch Operation - When TRANSFER input is set to "H". the counter output is transferred 
to the multiplexer as it is and output dynam~q~lly to BCD OUT in synchronism with ST~. 
When TRANSFER input is changed from "H" to 'L , toe counter content at the falling --eage 
of TRANSFER is stored in the latch and BCD OUT is not varied even if the count changes. 
*Scan Operation - BCD output of each digit is output on common AoUr-DOUT on time sharin 
basis and switching of digit is achieved by connecting a capacitor between SCAN IN inpu 
and VSS(GND) (internal osc111ation) or by supplying external clock from SCAN IN. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5051P, TC5052P 

'ERATING CONSIDERATION 

Capacitance of approximately 1000pF is recommended for the internal oscillation. 

Switching of digit is in synchronism with the timing outputs of T1 - T4' 

When T1 is "H" thousand's digit is output to BCD OUT, when T2 is "H" hundred's digit 

is output, when T3 is "H" ten's digit is output, and when T4 is "H" unit's digit is 

output. 

Blanking Operation (TCSOS1P) 

By controlling BLANKING CONTROL, leading zero suppress of higher order digit posi

tions than a specific digit position can be achieved by the function of internal 

circuit. 

BLANKING CONTROL = VSS Zero Suppress for all digits * 
" - VDD No Zero Suppress 

- T2 Zero Suppress for only thous and's digit * 
- T3 Zero Suppress for thousnad's and 

* hundred's digits 

- T4 Zero Suppress for all except unit's digit * 

When blanking is activated, all of AoUT - DOUT become flH". 

* (Note) When a carry occurs from the counter and during one cycle of T 

counter, normal output may not be seen. 

MING CHART 

CLEAR :J 
* 

SCAN IN 

* 
T1 

T2 

I 

T3 

T4 
I 

BCD OUT 103 X 102 lOI 

* TCSOS1P, TCSOS2P 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5051P, TC5052P 

RECOMMENDED OPERATING CONDITIONS(VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage Vnn 3 - 12 V 
Input Voltage VIN 0 - VOO V 

SIN Connecting Capa. CEXT 50 - 30000 pF 
Operating Temp. Topr -4U - IS:> 'C 

ELECTRICAL CHARACTERISTICS (VSS=OV) 

TEST r--
-40°C 25°C 85°C CHARACTERISTIC SYMBOL VOO UN 

CONDITIONS (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High Level VOH 
IIOUTkl~A 5 4.95 - 4.95 5.00 - 4.95 -

Output Voltage VIN=VSS,VOO 10 9.95 - 9.95 10.00 - 9.95 -
Low Level IIOUT'<l~A 5 - 0.05 - 0.00 0.0 - 0.05 
Output Voltage VOL VIN=VSS'VOO 10 - 0.05 - 0.00 0.00; - 0.05 

High Level VOH=4.6V 5 -0.2 - -0.16 - 0.12 -
Output Current IOH VOH=9.5V 10 -0.5 - -0.4 - 0.3 -

VIN=VSS'VOO 

Low Level VOL=0.4V 5 0.52 0.44 0.36 
Output Current IOL VOL=0.5V - - - It 

VIN=VSS,VOO 10 1.3 - 1.11 - 0.9 -
High Level VIH 

VOUT=0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input Voltage VOUT=1.0V ,9 .OV 10 7.0 - 7.0 5.5 - 7.0 

I lOUT I <l~A 

Low Level 
VOUT=0.5V,4.5V 5 - 1.5 - 2.25 1.5 - 1.5 \ 

Input Voltage 
VIL VOUT=1.0V ,9 .OV 10 - 3.0 - 4.5 3.0 - 3.0 

IIOUTl<l~A 0 
High Level Input 

10-5 Current (other 
IIH VlH=12V 12 - 0.3 - 0.3 - 1.0 

than SIN) 
Low Level Input ~ 

Current (other 
IlL VIL=OV 12 - 0.3 - _10-5 -0.3 - -1.0 

than SIN) 
High Level Input VlH=12V 12 - - 50 200 - -Current (SIN) IIH 

- ~ 

Low Level Input 
Current (SIN) IlL VIL=OV 12 - - 1.5 - 6 - - [ 

Quiescent Current 
Ion VIN=Vss'VDn 

5 - - 200 - 200 - 500 
Consumption 10 - - 500 - 500 - 1000 1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TCSOS1P, TCSOS2P 

~ITCHING CHARACTERISTICS (Ta-25°C V -OV C -50pF) - , '~SE- , L-

:HARACTERISTICS SYMBOL TEST CONDITIONS 
c:-;:j 
~DD(V}I MIN. TYP. MAX. I UNIT 

Itput Rise Time 

I 

5 

I 
- 130 400 

t 10 65 200 r -
I 

-
I 

ns 
Itput Fall Time t f 5 - 100 200 , 

10 50 100 , -
I 

,opagation Delay tpLH 
I 

I 

I 

I 1200 
I 

eme (CLOCK-BCDOUT ) T4=flH" 5 
1 

- 2500 
tpHL 10 - 450 1000 

ns 
i 

,oparation Dela~ tpLH 5 
I 

-
I 

900 

1

2000 ~me CLOCK-CARR) 
tpHL 10 - 400 800 

ns 

! 

,opagation Delay tpLH I 5 1200 
1

2500 
I 

-
.me (SIN - Tn) tpHL I 10 450 1000 

ns , 
I -

:opagation Delay tpLH ! i I 
I 

I 
5 - 1600 I 2500 

eme (SIN -BCDOUT) tpHL I i 10 I 700 
1

1400 
ns 

I I ! -
:opagation Delay tpHL ! 5 - 900 12000 I .me (CLEAR-BCDOUT) I ns 

i 10 - 350 800 

.n. Clear Pulse 
t , 

5 700 
1

1500 w I -
.dth (CLEAR) 10 - 350 

ns 

I I 750 

.n. Transfer t 
I 

5 140 I 500 
lIse Width 

w -
10 50 250 

ns 
TRANSFER -

IX. Clock 
fMAX<jJ 

5 1.0 1.5 -
'equency 10 2.0 3.5 - MHz 

, 

I 
5 I 0.5 1.0 -

IX. Scan I I· fMAX ! 10 1.0 2.0 -
:equency , 

.n. Clear Removal I 

I 
5 

I 
t ! 10 ~me rem 

i 
ns , 

.n. Set Up Time t 

I I 
5 I 

I :RANSFER-CLOCK) 
set-up 10 I 

I 

I 
I 

5 
, ns 

~n . Set Up Time t 10 
I 

'RANSFER-CLEAR) set-up I I I , 

IX. Clock Rise Time tr<jJ I 

I 

5 20 - -
I IX. Clock Fall Time tf<jJ , 10 2.5 - - ~s 

,put Capacitance CrN pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5051P, TC5052P 

SWITCHING TIME TEST CIRUIT 

TEST CIRCUIT 

w 
...:l 

'" ...: .... 
:= .... 
::> ..: .... 

SWITCHING TIME TEST WAVEFORMS 

WAVEFORM 1. 

CLOCK 

BCDOUT 
CARRY OUT 

WAVEFORM 2. 

SCAN IN 

Tn OUT, 

BCDOUT 
50% 

__ ...,....:ffO% 

CL 
VDD 

CLOCK 
CLEAR 
TRF 

SIN 
B.C(CE) 

1 

CLEAR="L" 

CE(TC5052P)="H" 

B.C. (TC505lP)="H" 

TRF=l1H" 

SIN : Any Pulses 

CLEAR="L" 

CE, (B.C.)="H" 

TRF="H" 

CLOCK : Any Pulses 
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~ITCHING TIME TEST WAVEFORMS 

"AVE FORM 3. 

CLEAR 

BCDOUT 

CLOCK : PG 
CE(BC):"H" 
TRF = "HI ' 

SIN = fiR" 

CLOCK 

CLEAR 

~ 
I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5051P, TC5052P 

CLEAR 

CLOCK 

I 
I , 

BCDOUT 
t rem ;--

_---.JI 
(CE(BC):"H", TRF:"H", SIN:"H") 

__________ N_O_C_h_a_n_g_e ____ ---"j __ No Change _ BCDOUT . 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5053P 
TC5054P 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5053P 
TC5054P 

4-DIGIT UP/DOWN DECADE COUNTER 
4-DIGIT UP/DOlIN DECADE COUNTER 

TC5053P/TC5054P is a 4-digit decimal up/down counter 
containing 7-segment decoder/driver. 
The counter consists internally of a 4-digit latch, 
multiplexer, scan oscillating circuit, and decoder/ 
driver capable of directly driving LED. 
The clock input is independently equipped with an 
up-clock and a down-clock. Each input has the 
function of a Schmitt trigger. 
This type of up/down counter can be widely applied 
to counters, panelmeters, etc. 

ABSOLUTE r,lAXIMUI1 RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage 

Input Voltage 

Output Voltage 

DC Input Current 

Power Dissipation 

Storage Temperature 
Range 

Lead Temp./Time 

BLOCK DIAGRAM 

SIN 

REXT 

T R o--::::::rlT-J 

TRF 

UP 

DOWN 

TEST 

VDD 

VlN 

VOUT 

lIN 

PD 

Tstg 

Tsol 

MR 

Vss-0.5- Vss+l0 V 

VSS-O. 5 - VDD+O. 5 V 

VSS-O. 5 - VDD+O. 5 V 

±10 rnA 

300 mW 

-55 -125 DC 

260 DC 10sec 

CARRY 

BORROW 

DIP 24 (6D24A-P) 

PIN ASSGN~1ENT 

(TOP VIEW) 

a 24 

b 2 23 

'"' 3 22 
" "''"' "''' d 4 21 00 

'" Ol 20 

f 19 

g 18 

'"' Tl 8 17 0 

" "''"' T2 16 
~~ T3 10 15 

'"' H T4 11 14 0 
H 

'" VSS 12 13 

SEGI'lENT OUTPUTS l,lODE 

TC5053P 
. 

I , I I-I - I ,_, , J 

LI I , I , , -, , , -, 
7 8 

TC5054P 
3 

I , 1 _I -/ I I , L -
L L I , , , 
_I 1-1 , ,-I 

5 8 

VDD 

BORROW 

CARRY 

TRF 

MR 

TEST 

UP 

DOWN 

TR 

SIN 

REXT 

BLC 

4 

LI 
I 

L , 
J 

4 

I - I , 
L I 
_I 

9 
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SC 

r--

i L __ _ 

REXT 

~ .., 
TRANS 

TEST 

UP CLOCK 

DOW~LOCK 

-I MASTER 
a RESET 

CD 
! 

= 

DIGn SELECT T-RESET 

Tl T2 T3 '14 BLC 

1 'Tl '1 T 
~ I 

J-. SCAN COUNTER BLANK 
::"\. CIRCUI 
~ r 

~ 
MULTIPLEXER 

R 
A B C D 

LATCH L- LATCH '--

~--

it. ~ J ~ 1. El Cl d 
../ UP/DOWN 
~ ~ R BOJrr DECADE COUNl'E rr 
..I 17' D 

0}---{) A 

SEGNENT DRIVE 

abcdefg 

"" r-
o 
n 

"" 

~~~~~~[iJ- "~Ii 
BOD-TO-7 SEGMENT 

I-- DECODER 

,-

LATCH LATCH 

C. 

UP/DOWN ~ UP/DOWN ~ 
DECADE COONTE DECADE COUNl'E 

~ 
BI W 

, 

~ 
0 en 
I 

~ 
Z 
~ 
m 
Gl 

d ~ 
en ~ 

0 
(") 

U1 til 
w c 

:0 
=i 
~ 
m 

-I (") 

0 I 

U1 
Z 

0 ~ 
r 

~ 0 

" 
~ :t' 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5053P, !C5054P 

TI:lING CHAF.T 

COUNT SEQUENCE 

MASTER RESET O.-iINl" V" " "tCX'''':::::~I~IO 
.,g:.,g: ~11 i" 4 " 11'1 ~ C! ~ ~ 

UP CLOCK 

DOWN CLOCK 

CARRY 

I I 

L 1rl ~~ ~ rl~ ~ ~ 1 
W~~ r--

~1 rut 1 ~~ - r- - r- r- r r- r 

- f- '- - r-- - '- f- '-
I 

r-r- r-r- I r'- r-r-
-- -- -

I I 
r-

II 
r-

I 
,.... 
- r--

I 

r- r--

I I , 
f- ,.... 

I I ,.... r--

I I 

BORROW I I 
I 

I I I r- I I I I 

* Internal 
SCAN SEQUENCE 

T RESET I I \ I I I I I 
SCAN IN 

TZ 

1-1-rr-
r-

r-lLrLr-r-h-liL rL~ _L n- - r{ - -
I 

I 
I 

I i I I 
I 

I I 

I I I I 
I 

I II I I I I 

I I I I I I I 
I : 

I I 
I I 'I 
~ 103 10Z X 101 ):. lOu 

I I I I I I I I I I I I I"-T 

T4 

** Required pull down Re ister 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5053P, TC5054P 
DESCRIPTION OF PIN FUNCTION 
PIN NO. SYMBOL NAME FUNCTION 
I 1 a SEGMENT a The segments a 'U g are the outputs that have convereted 

2 b " b the decimal up/down counter BCD outputs into 7-segment 
3 c " c display element driving codes. 

" 
These segment signals are synchronous with SCAN inputs 

4 d d and are dynamically output from the higher order d igi t. 
5 e " e Since they are designed so that lOR is large, they can 
6 f " f directly drive a cathod common type LED. 

i 7 g " g 

8 Tl DIGIT SELECT 1 These are the outputs indicating the digits of the outputs 
9 T2 " 2 a 'U g and correspond to the higher-order positions from 

10 T3 " 3 
Tl upward. 
These outputs are automatically switched in order of Tl -

11 T4 " 4 T2 - T3 - T4 - Tl by giving clock to SCAt! input. 
12 VSS VSS (GND) 

"H" No 0 suppression The reading 0 suppression of the dig-
BLANKING Reading zero its of more than the higher-order(N-l) 13 BLC CONTROL suppression of be made by connecting this ternli-ilL" can 

All digits nal to Tn. 
SCAN crock is produced bv connectlng a reslstor between 

14 REXT REGISTER REXT and SIN' In case SIN is externally provided, 
EXTERNAL REXT should be opened. 

This is a clock input of digit selection counter. If a 
15 SIN SCAN IN resistor is connected between SIN and REXT , SCAN Counter 

can make self-osillation. (Pulse may be externally applied) 

T-COUNTER Operation of SCAN counter can be stopped by "H" level. 
16 TR 

RESET \''henever TR is fallen, SCAN counter starts scanning from Tl. 

The internal counter makes document at the rising edge of 
17 DOWN DOWN COUNT a pulse if the pulse is provided to the in a state where 

UP input is kept at IIH" level. 
The internal counter makes up count at the rising edge of 

18 UP UP COUNT a pulse if the pulse is provided to the in a state where 
DOWN input is kept at "H" level. 

19 This set to ilL" level. (Hhen it is set to "H" level, 
TEST TEST 

counting varies with the rising or fall in" edge.) 

20 MR MASTER RESET A state of count is cleared to "0000" at the ' HI! level. 

In case of "H" level input, the counter contents are 
always being output through a multiplexer. In case of "L" 
level input, however, the counter contents before the 

21 TRF 

I 

TRANSFER change to "L" level are not changed by the change in 
counter contents because the previous contents remain kept 
in the latch circuit. 

CARRY I CARRY 

In UP COUNT, when the COUNTER contents reaches "9999", 

22 "H" level is output as long as UP COUNTER input holds "L" 
level. 

I In DOWN COUNT, when the COUNTER contents reaches "0000", 
23 FORROW BORROW "H" level is output as long as DOWN COUNTER input holds ilL" 

level. 
24 I VDD VDD (VDD) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5053P, TC5054P 

RECOt·1t~EllDED OPERATING CONDITION (VSS=OV) 
ITEM SYMBCL MIN. TYP. MAX. UNIT 

Supply Voltage Vnn 3 - 8 V 
Input Voltage VIN 0 - VDD V 
Operating Temperature Topr -30 - 85 °C 
REXT EXTERNAL REGISTANCE R 5K - 1M n 

ELECTRICAL CHARACTERISTICS (V3S=OV) 
ITEM SYMBOL TEST -3(}OC 25"C 85°C 

CONDITION ~~~ MIN MAX MIN TYP ~ MIN MAX 
UNI 

Tl~T~Carry~orrow I lOUT I <l\lA 
4.95 - 4~5 - - 495 -

High Level a 'V g VOH 5 4.0 - 4.0 4.5 - 4.0 - V 
Output Voltage REXT VIN=VSS,VDD 

4.95 1 - 4.95 - - 495 -
Low Level Tl'VT4Farry~orrow I lOUT I <l\lA - Q05 - - 0.05 - 0.05 

REXT VOL VIN=VSS,VDD 5 V 
Output Voltage - 0.05 - - 0.05 - 0.05 

Tl'VT~Carry~orrow VOH=4.6V -02 - -016 - - .(l12 -
High Level a ~ g IOH VOH-3.5V 5 -20 - -20 - - -15 - mA 
Output Current 

REXT VOH=4.6V -0.0 q02 - 0.01 - - -
Low Level Tl'VT4Parry~orrow IOL VOL=0.4V o.s2 - 0.44 - - 0.36 - mA 5 Output Current REXT 0.02 - 0.02 - - 0.01 -
Disable Current (a'Vg) IDL VOL=OV 8 - 3.0 - 104 - - -3.0 \lA 

High Level UP/DOWN CLOCK 3.5 - 3.5 - - 3.5 -
Input Voltage VIH 5 V 

OTHER 3.5 - 3.5 2,75 - 3.5 -
Low Level UP/DOWN CLOCK VIL 5 - 1.5 - - 1.5 - 1.5 V 
Input Voltage OTHER - 1.5 - 2.25 1.5 - 1.5 
High Level Input Current IIH VUJ=8V 8 - Q15 - lOS 0.15 - 1.0 
Low Level Input Current IlL VIL-OV 8 - -0.15 - -:t.a=' 0.15 - 1.0 \lA 

Quiescent Current Consumption IDD VIN=VSS,VDD 8 - - - - \lA OUTPUT OPEN 

100 TEST CIRCUIT 
IDD - fIN 

" 10 

~ 1470\1 

0 .... ~ 
0.1\1 .u< 

p.,;:>. 

A T E~ 
:I 
III '" I I I I " p., o 0 

TRF BLC u"" / Q 

DOWN VDD .u ... 

iil02 

B-
UP TC5053P '" -: '" TC5054P ALL :I u 

OUTPUTS 00 * Input pulse " .... 
condition TR TEST CL=5OpF .u 

Duty ratio=50% SIN VSS MR 
01 

'" ., 
tr=tf=20ns 

..h- g-lol 
105 106 

Input Frequency fIN (Hz) 
TOSHIBA 522 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5064BP 
TC5065BP 

TC5064BP 
TC5065BP 

HEX HIGH VOLTAGE BUFFER WITH INHIBIT/NON INVERTING TYPE 
HEX HIGH VOLTAGE BUFFER WITH INHIBIT/lNVERTINGr-T!..!YLP"'-E _________ ...., 

TC5064BP and TC5065BP contain six circuits of buffers 
having two common INHIBIT inputs (AIN, BIN). 
As both have the output of open drain structure with 
high bleakdown voltage P-channel MaS FET (-50 volts .. 
... Maximum Rating), these are suitable for driving 
fluorescent display tubes and for interfacing with 
high voltage MaS LSI's. 
TC5064BP is non-inverting type and TC5065BP is 
inverting type. 

ABSOLUTE MAXI~1ur1 RATINGS 
CHARACTERISTIC SYMBOL RATING 

DC Supply Voltage VDD VSS-0.5 -VSS+20 

Input Voltage VlN VSS-0.5 -VDD+0.5 

Output Voltage VOUT VDD-50 -VDD+0.5 

Pmver Dissipation PD 300 

DC Input Current lIN ±10 

Storage Temperature 
Tstg -65 -150 Range 

Lead Temp./Time Tsol 260 DC lOsec 

LOGIC DIAGRA~l 

l/E 

1/6 TC5065BP 

IN1 IN2 IN3 IN4 IN5 IN6 

UNIT 

V 

V 

V 

mW 

rnA 

DC 

OUT1 OUT2 OUT3 OUT4 OUT5 OUT6 

,,~. 
DIP 16 (3D16A-P) 

PIN ASSIGNf.1ENT 
TC5064BP 

VDD. 
Vss , 
AIN • 

"BIN . 

OUTl OUT2 OUT3 OUT40UT50UT6 

rThm~~'~rH~ 
9~~~~~~ 

IN1 IN2 1N3 IN4 IN5 1N6 

T85065BP 

TRUTH TABLE 
INPUT OUTPUT 

-
An: Bn: IN TC5064EP TC50155BP 

L H L HZ H 

L H H H HZ 

"' L .. HZ HZ 

H .. .. HZ HZ 

HZ ; Hlgh Impedance .. ; Dor! t care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5064B~TC5065BP 

RECOMMENDED OPRATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBO MIN. TYP. MAX. UNIT 

Supply Voltage VOO 3 18 V 

Input Voltage VIN 0 VOO V 

Operating Temp. Topr -40 85 °c 

ELECTRICAL CHARACTERISTICS (VSS-OV) -
TEST VDD -40°C 25°C 85°C 

CHARACTERISTIC SYMBO UNI1 CONDITIONS (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High Level I lOUT 1< 1.uA S 4.9S - 4.95 5.00 - 4.95 -

I 
VOH 10 9.95 - 9.95 10.00 - 9.95 - V Output Voltage VIN=VSS or VOO 15 14.95 - 14.95 15.00 - 4.95 -

VOH=3V (VOO-2V) 5 - 6 - I - 5 -10 - - 4 -
High LevIe 

IOH 
VOH=2V (VOO-3V) 5 - 9 - I - 8 -13 - - 6 - mA Output Current VOH=7V (VOO-3V) 10 -12 - -10 -25 - - 8 -
VOH=12V(VDO-3V) 15 -17 - -15 -35 - -12 -

* VOUT=0.SV,4.5V 5 3.5 - 3.5 2.75 - 3.5 -High Level 
VIH VOUT=1.0V,9.0V 10 7.0 - 7.0 S.S - 7.0 -Input Voltage 

VOUT=1. SV, 13. 5V IS H.O - 11.0 8.25 - loS -
* IVOUT=O .SV,4 .SV loS 2.2S loS 1.5 

V 
Low Level S - - -
Input Voltage VIL I~OUT=1.0V' 9 .OV 10 - 3.0 - 4.S 3.0 - 3.0 

VOUT=1. SV, 13. SV IS - 4.0 - 6.7S 4.0 - 4.0 

Output OFF IVOUT = OV IS - -3 - -0.01 -3 - -10 
}lA 

Current IOFF VOUT = Voo-45V IS - - 10 - -1 -10 - - 20 

lIB VIB = 18V 18 - 0.3 - 10 S 0.3 - 1.0 Input Current }lA 
IlL Vn = OV 18 - -0.3 - -10-5 -0.3 - -1.0 

Quiescent VIN=VSS, VOD, S - 4.0 - O.OOS 4.0 - 30 

Supply Current IOD OUTPUTS OPEN 10 - 8.0 -- 0.010 8.0 - 60 }lA 
IS - 16.0 - O.OlS 16.0 - 120 

* RL = 20 kn 
SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS VOO(V) MIN. TYP. MAX. UNIT 
I S - 100 200 

Output Rise Time tr RL = 20 kn 10 - SO 100 ns 
IS - 40 80 
S - 5.0 8.0 

Output Fall Time tf RL = 20 kn 10 - 5.0 8.0 jlS 

IS - 5.0 8.0 

(LOW-HIGH) S - 200 SOO 

Propagation Delay Time tpLH RL = 20 kn 10 - 100 2S0 ns 
15 - 80 200 

(HIGH-LOW) 5 - 2.0 4.0 
Propagation Oe1ay Time tpHL RL = 20 kn 10 - 2.0 4.0 )ls 

15 - 2.0 4.0 
Input Capacity GIN S 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5064BRTC5065BP 

;WITCHING TIME TEST CIRCUIT AND WAVEFORM 

l VDD 
INPUT 

P.G N 
VDD 

OUT OUTPUT 
IN (OUT (TC5064BP) 
IN 

RL I CL 

OUTPUT 
(TC5065BP) 

tpHL tpLH 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5064BRTC5065BP 

EXAMPLES OF APPLICABLE CIRCUITS 

(1) Fluorescent Display Tube Driving Circuit 

VDD=SV 
Filament Power Supply 4~SV 

.------illt------~ 

~ 

g;, 
..... 
rJl 

.u 
c: 

~ 
'" rJl 

~~S! C~~it 
MOS or 

OS LSI 

(2) Interface between CMOS and PMOS 

I 
VDD 

CMOS c--

VSS 

I 

I 
I 

RL 20 

-EV 

r 
I 

VDD -I~ 

6:~ 
5'8 

I 
b 

VSSl 

I I I I -, 
I L I I I -

DO Dl Do 

Fluorescent 
Display Tube 

kn - 100 kn 

I 

PMOS 

RL 

I 
RL=20 kD~ 30krl b 

VSS2 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5066BP 
TC5067BP 

TC5066BP 
TC5067BP 

7-HIGH VOLTAGE BUFFER/NON INVERTING TYPE 
7-HIGH VOLTAGE BUFFER/INVERTING TYPE 

TC5066BP and TC5067BP contain seven independent 

circuits of buffers. TC5066BP in non-inverting type 

and TC5067BP is inverting type. 

As both have the output of open drain structure with 

high bleakdown voltage P-channel MOS FET (-50 volts •• 

.••.• Maximum Rating), these are suitable for driving 

fluorescent display tubes and for interfacing with 

Ihigh voltage MOS LSI's. 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC 

DC Supply Voltage 

Input Voltage 

Output Voltage 

Power Dissipation 

DC Input Current 
Storage Temperature 
Range 

Lead Temp ./Time 

.OGI C DIAGRAf.1 

1/7 TC5066BP 

1/7 TC5067BP 

SYMBOL 

VDD 

VIN 

VOUT 

PD 

lIN 

Tstg 

Tsol 

RATING UNIT 

VSS-0.5 - VSS+20 V 

VSS-O.5- VDD+O.5 V 

VDD-50 - VDD+O. 5 V 

300 mW 

±10 rnA 

-65 -150 °c 

260°C • lOse c 

V DD 

0 UT 

V Ss 

V DD 

0 UT 

V ss 

527 

DIP 16 (3DI6A-P) 

PIN ASSIGNMENT 

TC5066BP 

VDD ' 16 Vss ; 8 

TC5067BP 

OUTI OUT2 =3 OUT4 CUl5 0UT6 OUT7 

~~~~~~~ 123406'1 

INI IN2 IN3 IN4 IN5 IN6 IN7 

VDD; 16 , VSS ' 8 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5066B~TC5067BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 18 V 

Input Voltage VIN 0 VDD V 

Operating Temp. Topr -40 85 °c 

ELECTRICAL CHARACTERISTICS (VSS=OV) 

TEST r--- -40·C 25°C 85°C 
CHARACTERISTIC SYMBOL CONDITIONS VDD 11 

(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High Level I lOUT I < 1).lA 
5 4.95 - 4.95 5.00 - 4.95 -

VOH 10 9.95 - 9.95 1O.0C - 9.95 - V Output Voltage VIN=VSS or VDD 15 14.95 - 14.95 l5.0C - 14.95 -
VOH=3V (VDD-2V 5 - 6 - - 5 -10 - - 4 -

High Level VOH=2V(VDD-3V) 5 - 9 - - 8 -13 - - 6 -
IOH VOH=7V(VDD-3V) 10 -12 -10 -25 - - 8 

IDA 
Output Current - -

VOH=12V(VDD-3", 15 -17 - -15 -35 - -12 -
VIN=VSS or VDD 

High Level VOUT=4.5V 5 4.0 - 4.0 - 4.0 -
Input Voltage VIR VOUT=9.0V 10 8.0 - 8.0 - 8.0 -
(TC5066BP) VOUT=13.5V 15 l2.5 - 12.5 - 12.5 -

* V 

Low Level VOUT=0.5V 5 - 1.0 - 1.0 - 1.0 

Input Voltage VIL VOUT=1.0V 10 - 2.0 - 2.0 - 2.0 
VOUT=1.5V 15 - 2.5 - 2.5 - 2.5 

(TC5066BP) 
* 

High Level VOUT=0.5V 5 3.5 - 3.5 2.75 - 3.5 -
Input Voltage VIH 

VOUT=1.0V 10 7.0 - 7.0 5.5 - 7.0 -
(TC5067B~) 

VOUT=1.5V 15 11.0 - 11.0 8.25 - 11.0 -
* , 

Low Level VOUT=4.5V 5 - 1.5 - 2.25 1.5 - 1.5 

Input Voltag;e VIL 
VOUT=9.0V 10 - 3.0 - 4.5 3.0 - 3.0 

(TC5067BP) VOUT=13.5V 15 - 4.0 - 6.75 4.0 - 4.0 

* 
Output OFF 

IOFF 
VOUT = OV 15 - 3 - 0.01 3 - 10 

Leak Current VOUT = -30V 15 - 10 - 1 10 - 20 fo 

Input I H Level IIH VIH = l8V 18 - 0.3 - 105 0.3 - 1.0 
Currentj L Level 10-5 

)J< 

IIL VlL = OV 18 - -0.3 - -0.3 - -1.0 

Quiescent 
VIN = VDD,VSS 

5 - 4.0 - 0.005 4.0 - 30 
Supply IDD 10 - 8.0 - 0.010 8.0 - 60 ).l 

Current 
Outputs Open 15 - 16.0 - 0.015 16.0 - 120 

* RL = 20 kn 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5066B~TC5067BP 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS 
~ 

MIN. TYP. MAX. UNIT VDD(V 

5 - 100 200 
Output Rise Time tr RL = -20 kn 10 - 50 100 ns 

15 - 40 80 

5 - 5.0 8.0 
Output Fall Time tf RL = 20 kn 10 - 5.0 8.0 )ls 

15 - 5.0 8.0 

(LOW-HIGH) 5 - 200 500 

Propagation Delay Time tpLH RL = 20 kn 10 - 100 250 ns 
15 - 80 200 

(HIGH-LOW) 5 - 2.0 4.0 

Propagation Delay Time tpHL RL = 20 kn 10 - 2.0 4.0 )IS 

15 - 2.0 4.0 

Input Capacity CIN - 5 7.5 pF 

SWITCHING TIME TEST CIRCUIT AND WAVEFORM 

INPUT 

I VDD 

VDD 
IN OUT OUTPUT 

(OUT) (TC5066BP) 

VSS 

rCL 
RL 

OUTPUT 
(TC5067BP) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5066BP, TC5067BP 

EXAMPLES OF APPLICABLE CIRCUITS 

(1) Fluorescent Display Tube Driving Circuit 

..... 
'" " H 00 

en ... 
....1 en 

.... .., 
0 " OJ .., e ... 
::l OJ 
u en 
.... ... 

U 

TTL} CirCMOS Cuit 
PMOS or 

OS LSI ..... 

'" .., c ... 
00 ... 
... en 
Q 

VDD=5V 

(2) Interface between CMOS and PMOS 

I 
VDD 

CMOS -

VSS 

I 

Filament Power Supply 4 ~ 5V 
r-------IIII------~__! 

I-I 
I-I 

DO 

I-I 
LI 

Dl 

Fluorescent 
isplay Tub 

RL RL 20 k.n ~ 100 kn 

-EV 

I 
I I 

VDD -1~ 
PMOS 

C§~06~ 
RL 

I I 
1 RL=20 kn '" 30 kn b 
VSSI VSS2 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5068BP, TC5069BP BCD TO 7-SEG~1ENT LATCH/DECODER/DRIVER 

TC5068BP 
TC5069BP 

.-------------------~ The TC5068BP and TC5069BP are decoders which convert 
the inputs of BCD codes into the 7-segment display 
element driving signals. Since the segment output is 
of an open drain structure with high breakdown 
voltage P-channel FET, these decoders can directly 
drive fluorescent display tubes. 
Each of four input lines contains a latch controlled 
by cornmon strobe input, to facilitate static drive. 
Each BL input is used for forcing all the segments to 
the OFF state; therefore, the decoders can be applied 
to the leading zero suppress by combining zero output 
(When input code is at "0", "H" level is output). 
The TC5068BP is of a hexadecimal display indicating 
type, and the TC5069BP is of a BCD display puIs "L", 
"H", "All, "P", "_", and "blank" display indicating 
type. 

ABSOLUTE r~AXIMUrfl, RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD Vss-0.5 -Vss+20 V 

Input Voltage VIN VSS-0.5 - VDO+O. 5 V 

Output Voltage * VOUTl VDD-50 - VDD+O. 5 V 

VOUT2 VSS-0.5 -VDD+O. 5 V 

DC Input Current lIN :t10 rnA 

Power Dissipation PD 300 mW 
Operating Temperature 

Topr -40 -85 °c Range 

Storage Temperature 
Tstg -65 -150 °c Range 

~ VOUTI LS applLed to segment output, and VOUT2 to zero 
BLOCK DIAGRAM output. 

BLANKING ~ )--[:>0------------------, 

STROBE 

DI?16 (3D16A-P) 

PIN ASSIGNMENT 

8T 16 Vss 
20 15 a 

A 3 14 b 

B 
4 l3 

C 12 d 

D II 

BL 10 

Vss 8 g 

ZERO OUT 

DRIVER 
'DRIVER I 

A 

B 4)-----1 

4 BIT 

~ATCE 
c 

D 

f--+t-l---i BCD TO 

7 SEGMENT 

1---01+---1 DEC ODER 

b 

d 

g 

: pVDD : 
, , 
: r : 
'-1 I 

: y OJT /: 

, gl 

, Vss I 
I I 
~ _________ J 
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rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5068B~TC5069BP' 

TRUTH TABLE 

OUTPUTS 
INPUTS 

TC5068BP 6 TC5069BP 6 

ST BL D C B A a b c d e f g a b c d e f g 

* H * * * * L L L L L L L L L L L L L L 

H L L L L L HiH H H H H L H H H H H H L 

H L L L L H L H H L L L L L H H L L L L 

H L L L H L H H L H H L H H H L H H L H 

H L L L H H H H H H L L H H H H H L L H 

H L L H L L L H H L L H H L H H L L H H 

H L L H L H H L H H L H H H L H H L H H 

H L L H H L H L H H H H H H L H H H H H 

H L L H H H H H H L L H L H H H L L H L 

H L H L L L H H H H H H H H H H H H H H 

H L H L L H H H H H L H H H H H H L H H 

H L H L H L H H H L H H H L L L H H H L 

H L H L H H L L H H H H H L H H L H H H 

H L H H L L H L L H H H L H H H L H H H 

H L H H L H L H H H H L H H H L L H H H 

H L H H H L H L L H H H H L L L L L L H 

H L H H H H H L L L H H H L L L L L L L 

L L * * * * 66 

* ; Don't care 
1< ; Undetermined 

t:::L::, • Depends Upon the BCD code prevlously applled when ST= "R" 

6 ; Requlred pull down resister "RL" 

DISPLAY INDICATING TYPE 
TC5068BP 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 - , -, - I , I , 1 I 
- , -, - I C'I , - , I -I , 

- -
, , , 

I_I - -, - - -, , - -
, , , 

-
, I_I -.JI I , - , '- , -' I -

TC5069BP 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

I-I -, I I , - 1 
- 'I , 1'-1 II , , 1 

ZERO 
OUT 

1< 
H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

15 

1= 
I 

15 

=1 - 1= I-I 1 
1=1 1-,,- - BLANK 

'-, , '- I 1 - -' I _I I , , , 

RECO~l~lENDED OPERATING CONDITIONS (Vss=OV) 

JJl i3 ~c -5 MIN TYP MAX .!jj. 

'it ~ 'it IE V DD 3 - 18 V 

A 7J 'it IE V IN 0 - V Dn V 

t:!: 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5068B~TC5069BP 

ELECTRICAL CHARACTERISTICS(vss=OV) 
.--- -40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

High Level I IOUTI < lilA 5 4.95 - 4.95 5.00 - 4.9 -
Output Voltage VOR 10 9.95 - 9.95 10.00 - 9.9 - V 

VIN=VSS or VDD 15 14.95 - 4.95 15.00 - 14.9 -
Low Level I lOUT I < lilA 5 - 0.05 - 0.00 0.05 - 0.05 
Output Voltage VOL VIN=VSS or VDD 

10 - 0.05 - 0.00 0.05 - 0.05 V 
(ZERO OUT) 15 - 0.05 - 0.00 0.05 - 0.05 

VOR= 3V(VDD-2V) 5 -6 - -5 - -4 -
Righ Level VOR= 2V(VDD-3V) 5 -9 - -8 - -6 -
Output Current lOR VOR= 7V(VDD-3V) 10 -12 - -10 - -8 - mA 
(Segment OUT) VOR=12V(VDD-3V) 15 -17 - -15 - -12 -

VIWVSS or VDD 

Righ Level VOR= 4.6V 5 -0.2 - 0.16 - 0.12 -
Output Current VOR= 9.5V 10 -0.5 - 0.4 - 0.3 -

lOR mA 
(Zero OUT) VOR=13.5V 15 -1.4 - 1.2 - 1.0 -

VIN=VSS or VDD 

Low Level VOL=0.4V 5 0.52 - 0.44 - 0.36 -
Output Current VOL=0.5V 10 1.3 - 1.1 - 0.9 - mA 

(Zero OUT) IOL VOL=1.5V 15 3.6 - 3.0 - 2.4 -
VIWVSS or VDD 

VOU~0.5, 4.5V 5 3.5 - 3.5 2.75 - 3.5 -
Righ Level 

VIR VOUT=1.0, 9.0V 10 7.0 - 7.0 5.5 - 7.0 - V 
Input Voltage 

* 
VOU~1.5, 13.5\ 15 11.0 - 1.0 8.25 - 1.0 -
I lOUT I < lilA 

VOUT=0.5, 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 
Low Level VIL VOU~1.0, 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 V 
Input Voltage * VO~1. 5,13. 5V 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT I < lilA 
Output Off-leak VOUT=OV 15 - -3 - -0.01 -3 - -10 
Current IOFF \lA 
(Segment OUT) VOUT=-30V 15 - -10 - -1 -10 - -20 

Input I L~ve1 IIR VlH=18V 18 - 0.3 - 10-5 0.3 - 1.0 lJA 
current! IlL" 

Level IlL VIL=OV 18 - 0.3 - -10-5 -0.3 -1.0 

Quiescent VIN=VSS or VDD 5 - 20 - 0.005 20 - 150 

Supply Current IDD Outputs Open 10 - 40 - 0.010 40 - 300 \lA 

** 15 - 80 - 0.015 80 - 600 

** All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5068BP, TC5069BP 

SWITCHING CHARACTERISTICS (Ta=25°C, VSs=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION 'ViiD 
(V) 

MIN. TYP. MAX. UNIT 

Output Rise Time 5 - 100 200 

(SEGMENT OUT) tr RL = 1 kn 10 - 50 100 ns 
15 - 40 80 

Output Rise Time 5 - 130 400 

(ZERO OUT) tr 10 - 65 200 
15 - 50 160 

ns 
5 Output Fall Time - 100 200 

(ZERO OUT) tf 10 - 50 100 
15 - 40 80 

(Low-High) Propagation 5 - 750 1800 
Delay Time tpLH RL = 1kn 10 - 300 600 
(A,B,C,D-SEGMENT OUT) 15 - 200 400 

ns 
(High-Low) Propagation 5 - 750 1800 
Delay Time tPHL RL ~ 1kn 10 - 300 600 
(A,B,C,D-SEGMENT OUT) 15 - 200 400 

(Low-High) Propagation 5 - 250 500 
Delay Time tpLH 10 - 125 250 
(A,B,C,D-ZERO OUT) 15 - 100 200 

ns 
(High-Low) Propagation 5 - 250 500 
Delay Time tpHL 10 - 125 250 
(A,B,C,D-ZERO OUT) 15 - 100 200 

(Low-High) Propagation 5 - 200 400 
Delay Time tpLH RL = 1k.(l 10 - 100 200 
(BL-SEGMENT OUT) 15 - 80 160 

ns 
(High-Low) Propagation 5 - 200 400 
Delay Time tpHL RL = 1kn 10 - 100 200 
(BL-SEGMENT OUT) 15 - 80 160 

5 - 60 200 
Minimum 5T Pulse Width tw 10 - 30 100 ns 

(ST) 15 - 25 80 

Minimum Setup Time 
5 - 35 200 

tset-UP 10 - 20 100 
(ST-A,B,C,D IN) 15 - 10 80 

ns 
Minimum Hold Time 

5 - - 100 

(ST-A,B,C,D IN) 
t hold 10 - - 60 

15 - - 40 

Input Capacitance CIN - 5 7.5 pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5068B~TC5069BP 

SWITCHING TIME TEST CIRCUIT 
20ns 20ns 

a-g ~-o--~--. 
P.G 1,2 

(IN RJT) 

SWITCHING TIME TEST WAVEFORM 

WAVE FORM 1 

A-D IN 

a-g OUT 

ZERO OUT 

WAVE FORM 2 

A-D IN 

ST IN 

ZERO 
Vss 

WAVE FORM 3 

-;.--1----- tw 

APPLICATION EXAMPLE 
FLUORESCENT DISPLAY TUBE DRIVE CIRCUIT 

VDD 

a 

{ 
A A TC5068 

DATA B B :OP 

OUTPUTS 
C C 
D D 

CPU or 
LS1 

r DIGIT D2 

OUTPUTS I 
I 
I 

Dn 

-EV 

FILAMENT POWER SUPPLY 

,-, 
1_' 

Dn 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5068B~TC5069BP 

APPLICATION EXAMPLE 

LEADING ZERO SUPPRESS CIRCUIT (STATIC DRIVE) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TENTATIVE 

TC5070P/TC5071P/TC5072P 6 DIGIT UNIVERSAL COUNTER 
TC5070P/TC5071P/TC5072P are 6-digit universal counter 
containing 6-digit memory register in addition to 
functions of up/down counting, data presetting, zero 
suppress, and latch. 
The counted contents are output in BCD and seven 
segment dynamically stepwise from most significant 
digit in synchronization with input of SCAN. 
The seven-segment output can directly drive the 
common cathode type LED. 
In addition to CARRY and ZERO outputs, these counter 
are provided with EQUAL output, permitting a wide 
range of applications such as for measuring 
instruments, timers, etc. 

Maximum counting value 
TC5070P 999999 COUNTER 
TC507lP 995959 TIMER 
TC5072P 595999 THIER 

ABSOLUTE t·1AXI MUr·l RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD Vss-0.5- VSS+IO V 

Input Voltage VIN VSS-O. 5- VDD+O. 5 V 

Output Voltage VOUT VSS-O. 5- VDD+O. 5 V 

DC Input Current lIN tlO rnA 

Power Dissipation PD 300 mW 
Storage Temperature 

Tstg -65-150 °c Range 

Lead Temp./Time Tsol 260°C 10sec 

PIN ASS I GNr·1ENT 

'" ill hh ., 
"' H" ... z ., h 00 

WH !-< ~ ::: 
~~ 

z 

'" g 
I~ 0 

"'''' " '7 '" '" ... 
'" 

OJ 

'''' 0 '" z '" ~ " "' "' '" .. .. 
"" " "" '" .. 0 .. '" " '" 0 0 "' .. '" z '" " " " '" '" "' "' 

..., ..., 
" " " " [ ~ .-< S1 '" III 1- <0 '" .. ~ '" .-< ?l 0> gJ ,.. ... '" '" '" '" '" '" '" '" '" 

r .-< '" '" .. '" <0 CD 0> ::: .-< '" ~ ... '" 1- .-< .-< .-< .-< 

Co) 0 If-< IIll d .c 0 ~ til <: 11::1 :: 0 

'" ;' I;;: I~ ------- ---..--.--... 
" o 

" " '" 

~ 

'" " 
~ 

~ 

TC5070P, TC5071P 
TC5972P 

DIP42 (6D42A-P) 

'" OJ ..., ..., .. z 
::; '" '" .. cT " " '" 

., ,. 
" 

t-l ~ ~ '" '" 

;!i ~ 0 '"' '" '" 
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d 
en 
:z:: -
= 

<..n 

"" 00 

lti STOHFi 

+ U P/ [i(')WN 
COUNT INHIBIT 

'!. COUNT 

Ct,EAR 

BCD OUT 

(2°) (2') (22)(2') 
ABC JJ 

SEGMENT OUT 

nbrdef 

riiiiii 
I 7 SE(JMENT 

D~;COOFR/ DH lVER 

1 11 
MU1,T1P1Jf1~XFjR 

1 
6 DIOIT lJATCH 

T 
-l 

6 D [Q [1' BCD 

UP/DOWN COUNTER 

1 
6 DIGIT MULTIPLEXER 

TA1AD CA eB CC CD Vss 
COUNTER (20) (2') (22) (2') 

COUNTER BCD IN 

>!; 8chm1. tt t.rlg~El[ inputs. 

DIGIT OUT 

(MSD) (WD) 

D6 D5 D4- D3 D2 D 1 

1 
I 

R ~ ~ R RI ri r-I BLANK I N(J I 1 

H II Hll T COt) NTP:R ~ H SCAN OSC I 
! 

'" 
COMPARATOR 

1 
I 

I 

H 
I 
I 6 

LOAD 

REGISTER 

6 DIGIT REGISTER 

DIGIT MULTIPLEXER 

RA RIl RC RD 

(20) (2') (22) (2') 

REiJISTER BCD IN 

I 

I 
Vss 

OJ -I --i 
0 r-

(') [fJ 0 
I n 

C1I iD ;;<: 

0 » 0 ...., 
Z ~ 

» 0 --i GO m ;;0 :0 Gl » :n 3: 
-I :J:j 
(') m 

0 
C1I 0 0 Ii ...., 

0 
~ c 
:0 =i 

--i 
LZR 1-1 m 

0 (') I 
Z C1I 0 0 » ...., r 

I\) 0 
SCAN * I" ~ 

I--: VnD 

SET 

EXtUAL 

CARRY 

ZERO 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 

DESCRIPTION OF PIN FUNCTION 

PIN No. SYMBOL FUNCTION 

1 NC No connection 

2 VDD VDD power supply (3-8V) 

At ilL" level, the digit counter is reset, and D6 (MSD) only 
-- provide. 

3 SET 
The Segment-out changes to the blanking state. 
At "HI! level, normal display operation. 

4 LZB 
"HI! No zero blanking 

"LII Leading zero blanking in the higher order 5 digits. 

5 a 

6 b 

7 c Each pin is seven segment output of 6-digit counter. The output 
8 d is synchronized with the digit-out and is provided stepwise 

9 
from the most significant digit. 

e 

10 f 

11 g 

12 A Each pin is BCD output of 6-digit counter. The output is 

13 B synchronized with the digit-out and is provided stepwise from 
the most significant digit. 

14 C When SET input is at "L" level, the most significant digit data 

15 D is provided. 

"HI! At positive edge of the STORE input, the contents of the 
counter are latched. 

16 STORE 

"L" The contents of the counter are straight transferred to 
the miltiplexer. 

17 CD 

18 CC BCD input at the time when data are preset to the 6-digit 

19 CB 
counter. 
(With the LOAD COUNTER input at "R" level. ) 

20 CA 

At "HH level, the 6-digit counter is reset, and the contents of 
21 CLEAR the counter become ALL "a". 

ZERO output become at "H" level. 
Auto scan oscillator is operated by connecting a capacitor 

22 SCAN (2000-20000pF) between No.22 (SCAN) and No.23 (VSS) terminals. 
External scan oscillator may also be used to drive the scan 
input. 

23 VSS GND (OV) 
I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 

DESCRIPTION OF PIN FUNCTION (Cont'd) 

PIN No. SYMBOL FUNCTION 

When the contents of the 6-digit register set by the input of 
RA, RB, RC, and RD coincide with the contents of 6-digit 

24 EQUAL counter, EQUAL output is provided at "H" level. Even if both 
the contents coincide each other during setting by the inputs 
of LOAD REGISTER and LOAD COUNTER, 
"L" level remains unchan"ed 

the output is inhibited and 

25 Dl(LSD) 

26 D2 
These are the outputs to display the digits of segment out and 
BCD-out. 

27 D3 When SET input reaches "L" level, the digit counter is reset I 

28 D4 
and D6 (MSD) only is provided. When "SET" input rises at "H" 
level, the output is provided in the order of D5, D4 ••. in 

29 D5 synchronization with the SCAN clock. 

30 D6(MSD) 

31 
LOAD·REGISTER "HI! RA -RD input is set to 6-digit register. 

(LOAD·R) ilL" Write operation to the register is inhibited. 

32 
LOAD· COUNTER "R" CA - CD input is preset to the 6-digit counter. 

(LOAD·C) "L" Write operation to the counter is inhibited. 

33 RD 

34 RC BCD input at the time when the data are set to the 6-digit 

35 RB 
register. 
(With the LOAD REGISTER input at "HII level. ) 

36 RA 

37 COUNT '(tock input 0L~-digit counter 
Counting at the positive edit", of clock) 

38 
COUNT· INHIBIT fiR" No counting 

(C·INH) ilL" Counting 

When the contents of counter have become "000000" at time of 
up-counting, CARRY output is provided at "H" level during this 
time from rise to fall of COUNT input. 

39 CARRY When the contents of counter have become "999999" (for TC5070P) 
"995959" (for TC5071P), and "595999" (for TC5072P) at time of 
down-counting, CARRY output is also provided at "H" level 
during this time from rise and fall of COUNT input. 

When the contents of counter have become "00000", ZERO is 

40 ZERO 
provided at "H" level. 
During presetting by the LOAD COUNTER input, output operation 
is inhibited and "L" level remains unchanged. 

41 UP/DOWN 
"H" Up count. 

"Lit Down count. 

42 NC No connection. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 

TIMING CHART 

6 DIGIT COUNTER TIMING CHART (TC5070P);LOAD'C, LOAD'R='L' 

COUNT 

UP/DOWN 

C·INH --+---~--~--r-+----r--~~~r---+-------------r-~ 

CLEAR --+---~--~--r-+----r--~~~r---+-------------r-----~ 
CARRY __ +-__ ~ __ ~ 

ZERO __ +-__ -+ __ --' 
E(!UAL 

~ Reg~8~er value l6 preset to 999998. 

DIGIT COUNTER TIMING CHART 

SCAN 

{ ':CX) 
(EXTFRNAI", CLOCK 

Ii'--/i'-/i'-/"'-../p:( K* K Kt::::}::(t:/ ~ ZL - r--- r--- -

SET 

DB(MSD) 

D5 

- h u-Li-- r--- h ~ 
D4 r- h 
D3 !--

D2 hi --
Dl (LSD) I h 
A-D X 10' X 10' X 10' X 10' X 10' X 10° X lC' X lC' X 10' X 10' X 10' X 105 X 10' X 

a - g ~ lO'~ 10' ~ 10' ~ 10' ~ 10' ~ 10° § 10' §jl0' §jl0' § 10'§jlO' § HZ §.8§ 10' § 

HZ HIgh Impedance. \ Segment. drlver off.) 

LOAD REGISTER, LOAD SaUNTER TIMING CHART 

SCAN 

(ex) 

{(EXTERNAL CLOCK; 

LOAD COUNTER, 
LOAD REGISTER 

BCD IN ====:t--+--'-----~-~-+-A~ID~---
"'* 

~ : TImIng Where data 18 

permItted tobe wrItten at 

the nth dIgIt. 

,,~~ TImlng where data 16 wrltten 

at the nth dIgIt. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 

UPERATING CONSIDERATION 
1. COUNTER OPERATION 

Counting is stepped by the rise of clock when the clock is added to COUNT input at 

state of the inputs of LOAD·C, C·INR, and CLEAR at "L" level. At time of up

counting, CARRY and ZERO outputs are "Rn level at "000000", and at time of down

counting, CARRY output is at "R" level at "999999" (for TC5070P), "995959" (for 

TC5071P), and "595999: (for TC5072P). 

When CARRY output is at "R" level, CARRY output remain at "R" leve until COUNT 

input falls, even if CLEAR and LOAD·C inputs are changed to "R" level. 

For COUNT and UP/DOWN inputs is shaped schmitt trigger, COUNT and UP/DOWN inputs 

rarely miscounts if waveform is not sharp. 

2. COMPARATOR OPERATION 

EQUAL output is provided at "R" level, when the contents of the counter coincide 

with the comparator value set by LOAD·R input. Rowever, even if they concide each 

other during setting by LOAD·C and LOAD·R input, output operation is inhibited and 

ilL" level remains unchanged. 

3. LOAD COUNTER AND LOAD REGISTER OPERATIONS 

When the data required to preset the counter or when the comprating value is 

required to set to the register, such operation is made by LOAD·C and LOAD·R inp~t. 

The presetting of data to the counter is acquired by setting LOAD·C input to "R" 

levef, synchronizing CA - CD input with the digit counter, and setting the digits 

one after another. For the purpose, the external circuits are required for timing 

of D6~Dl output with CA-CD input. The comprator value can be set to the register 

in the same way. Load register operation is independently of counting operation; 

therfore, even during setting of the data to the register, counting can be 

performed. (See an example of input setting circuits.) 

(Note) that normal operation is not acquired when the data exceeding the maximum 

counting value (for each digit) shown on page 1 for the individual items are set 

to the counter and register. 

4. LATCR OPERATION 

At STORE input is at "L" level, the contents of counter are straight transferred 

to the multiplexer, and the output indicates the contents of counter. 

At STORE input is at "R" level, the indicating output remains unchanged although 

the count varies for the contents of counter are latched at the positive edge of 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070~TC5071~TC5072P 

OPERATING CONSIDERATION (Cont'd) 

STORE input. When STORE is turned to "L" level, the contents of counter at that 

time are provided. STORE input shape schmitt trigger. 

5. DISPLAY OPERATION 

At LZB input is at "L" level, the higher order 5 digits of SEGMENT-OUT output are 

changed to the state of leading zero blanking. 

At "R" level, the function of leading zero blanking is released. 

At SET input is at "L" level, the SEGMENT-OUT output is changed to the state of 

blanking, and the digit counter is reset, and D6 (MSD) only is provided. At that 

time, the BCD-OUT output provided the data of the 6th digit. At "R" level, the 

DIGIT-OUT output provided in the order of D6, D5, D4, in synchronization with 

SCAN, and SEGMENT-OUT and CD-OUT output are also provided in synchronization. 

Segment Display Format (Common Cathod type LED) 

2 3 4 5 6 7 8 10-15 

I - I I -I ::1 U S ,- I I I-I '-I I-
Ll 1- _I I CJ I I-I _I ,-I-

6. SCANNING OPERATION 

AUTO SCAN operation can be performed by inserting a capacitor between the terminal 

SCAN and the terminal VSS. By adding an external clock to the terminal SCAN, 

MANUAL SCAN operation can be performed. 

SCAN OSC actuates the digit counter, and at the AUTO SCAN operation, the digit 

blanking is applied to each DIGIT OUT for the T/150 period of one cycle (T) of 

SCAN OSC, therfore, can be prevented overlap of each DIGIT OUT. One cycle of 

DIGIT OUT is equal to 6 cycles of SCAN OSC. 

SCAN signal synchronize with data signal setting by the LOAD REGISTER and/or LOAD 

COUNTER inputs. An external capacitor of 2000 to 20000pF is required for SCAN 

(CX) • 

(Note) BCD-OUT output may involve some hazards at the change of COUNT input and 

DIGIT-OUT output; However, such hazards do not hinder operation because 

they occur during the blanking hours for DIGIT-OUT and SEGMENT-OUT output. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 

OPERATING CONSIDERATION (Cont'd) 

SCAN OSC 

I 

SCAN :I~ '~VDD 

cx r. 
1: 

I L.. _________ _ 

';;' 
C-
o 
OJ 
0 .... 

10' 

J.Cil 

lci' 
10 

~ 

2 

VDD 

~ 
k>(1 

10' 

ox (pF) 

3V 

5 

8 

RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

CHARACTERISTIC SYMBOL TEST CONDITION 

DC Supply Voltage VDD 

Input Voltage VIN 
Operating TemperaturE 

Topr Range 

1 
fOSC=""T (Hz) (TYP.) 25"C 

SCAN (CX) I T I 

~-:: 
L-l...l D-BLANKING 
DIGIT 

OUT 

VDD= 3V 'I I 
5 
8 

~ 

DIGIT OUT (1'.) 

MIN. TYP. MAX. 

3 - 8 

0 - VDD 

-40 - 85 

UNIT 

V 

V 

DC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 

rATIC ELECTRICAL CHARACTERISTICS (VSS-OV) 

SYM- TEST r--- -40·C 25·C 85·C CHARACTERISTIC BOL CONDITION VDD UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

igh-Level Output 
I lOUT I <ltlA oltage 

Except SEGMENT VOH VIN=VSS,VDD 
5 4.95 - 4.95 5.00 - 4.95 -

OUTPUT) 
ow-Level Output 

I lOUT I <l.J.<A oltage 
Except SEGMENT VOL VIN=VSS,VDD 

5 - 0.05 - 0.00 0.05 - 0.05 V 

OUTPUT) 

igh-Level Output 
I lOUT I <lilA oltage VOH 5 4.0 - 4.0 4.5 - 4.0 -

SEGMENT OUTPUT) VIN-VSS,VDD 

utput High Current VOH=4.6V 

A-D, EQ, CA, ZE IOH VIN=VSS,VDD 
5 -002 - -0.16 -008 - -0.12 -

OUTPUT) 

utput High Current VOH=402V 

Dl- D6 OUTPUT) 10H VIN=VSS,VDD 
5 -0075 - -007 -1.5 - -006 -

rnA 

utput Low Current VOL=004V 
Except SEGMENT IOL VIN=VSS,VDD 

5 0.52 - 0044 1.2 - 0036 -
OUTPUT) 

utput High Current VOH=3.5V 

SEGMENT OUTPUT) lOH VIN=VSS,VDD 
5 -25 - -25 -50 - -20 -

nput Low Voltage VOHE 400V 

Except Schmitt VIR VOL=0.5V 5 305 - 305 2.75 - 305 -
Trigger Input) I lOUT I < lilA 

V 
nput High Voltage VOH=400V 

Except Schmitt VIL VOL=005V 5 - 1.5 - 2015 1.5 - 1.5 
Trigger Input) I lOUT I <lilA 

.igh-Level Input 
urrent 
Except Pull Up/ IIR V IR= 8V 8 - 003 - 10-5 0.3 - 1.0 IlA 
Down Resistance 
Input) 
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TC5070P, TC5071P, TC5072P 

STATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 

SYM- TEST - -40°C 25°C 85°C 
CHARACTERISTIC VDD UNI1 BOL CONDITION (V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

Low-Level Input 
Current 
(Except Pull Up/ IlL VIL=OV 8 - -0.3 - 10-5 -0.3 - -1.0 
Down Resistance 
Input) 

High-Level Input 
Current IlH VIW 8V 8 - 5.0 - - 5.0 - 5.0 

(SET IN) 

Low-Level Input 
Current 

IlL VIL=OV 8 -180 -70 -160 -140 f.lA - - -
(SET IN) 

High-Level Input 
Current 

(CA - CD, RA-RD, IlH VIH=8V 8 - 180 - 80 160 - 140 

SCAN IN) 

Low-Level Input 
Current 

IlL VIL=OV 8 -5.0 - -5.0 - -5.0 - -
(CA - CD, RA-RD IN) 

Low-Level Input 5 - -2.3 - -1.0 -2.0 - -1. 8 
Current , IIL VIL=OV rnA 
(SCAN IN) 8 - -3.6 - -1. 6 -3.2 - -2.8 

Output Leakage 
-10-4 Current IDL VOL=OV 8 - -3.0 - -3.0 - -1.5 f.lA 

(SEGMENT OUT) 

SCAN=VDD 5 - 750 - 180 500 - 1000 
~ Quiescent Device 

IDD SET, CA- CD, f.lA 
Current 8 - 1500 - 250 1000 - 2000 

RA- RD OPEN 
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TC5070P, TC5071P, TC5072P 

IYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C. VDD=5.0V. VSs=OV. CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

)utput Transition Time tr SEGMENT OUT (RL=lkn) - 70 200 
(Low to High) 

tr OTHER OUT - 100 400 

)utput Transition Time 
Except SEGMENT OUT 70 200 (High to Low) tf -

COUNT-BCD. SEGMENT OUT " 

tpLH. tpHL (RL=lkn) - 750 1500 

tpLH. tpHL COUNT-CARRY OUT - ISO 400 

'ropagation Delay Time tpLH. tpHL COUNT-ZERO OUT - 200 400 ns 

tpLH. tpHL COUNT-EQUAL OUT - 270 500 

tpLH. tpHL SCAN-DIGIT OUT - 250 sao 
tpLH. tpHL SCAN-BCD OUT - 750 1500 

'ropagation Delay Time tpLH SCAN-SEGMENT OUT (RL =lkn) - 500 1000 

tpHL SCAN-SEGMENT OUT (RL=lkn) - 300 700 

fMAX-l COUNT IN .. 2.0 4.0 -
laXa Clock Frequency fMAX-2 1.0 1.6 - MHz , 

fMAX SCAN IN 0.5 1.0 -
lin. Pulse Width tw CLEAR IN - 250 sao 

tw STORE IN - 80 160 

tset-up COUNT-STORE - 70 ISO 

tset-up COUNT-UP/DOWN - 230 sao 

ina Set-up Time tset-up STORE-CLEAR - 130 300 

tset-up COUNT-C· IN - a 100 

tset-up SCAN IN-LOAIl.C. LOAD·R - -40 SO ns 

tset-up SCAN IN-BCDIN - 200 450 

thold COUNT-UP/DOWN - 40 150 

in. Hold Time thold SCAN IN-LOAD·C. LOAD·R - 70 200 

thold SCAN IN-BCDIN - 140 300 

in. Removal Time trem COUNT-CLEAR - 60 150 

ax. Input Rise/Fall trill 
j;xcept Schml.tt Trl.gger 20 - -Innut 

irne 'j;xcept Schml.tt Trl.gger 
p,S 

tflll Input 20 - -
ositive Trigger Vp 3.0 4.0 
hreshold Voltage -
egative Trigger 

VN 1.0 
hreshold Voltage 

1.8 - V 

ysteresis Voltage VH 0.5 1.2 -
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TC5070P, TC5071P, TC5072P 

DYNAMIC ELECTRICAL CAHRACTERISTICS (Ta=25°C VDD=5.0V Vss=OV CL=50pF) . . . 
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNI 

IDD 
COUNT IN = H & L - 250 -Quiescent Device Current "A 

(CX=2000 - 20000pF) COUNT IN = 1 MHz - 650 -
Input Capacitance CIN Except SCAN IN - 5.0 7.5 pF 

* The count operation can respond as far as fMAX-l. and CARRY, EQUAL, and ZERO outputs 
can respond as far as fMAX-2. 

WAVEFORMS FOR MEASUREr~ENT OF DYNAf.1I C CHARACTER! STI CS 
WAVEFORM 1 

COUNT 

ZERO OUT 

EQ.UAL OUT 

CARRY OUT 

a - gOUT 

a - D OUT 

WAVEFORM 2 

SCAN 

Dl- D6 OUT 

A - D OUT 

a - gOUT 

WAVEFORM 3 

COUNT 

UP/ DOWN 

C·INH 

CLEAR 
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TC5070P, TC5071P, TC5072P 

WAVEFORMS FOR MEASUREMENT OF DYNAMI C CHARACTERISTI CS 

WAVEFORM 4 

SCAN 

LOAD·C. 
LOAD·R 

BCD IN 

50% 

50% ~% 

5O/fo 

" 
50%/ ,\50'70 

~ 1 
teet-up thold 

*' Output t r a.nd tf : note the output change tlme dun.ng lO-90~ of vou't;. 

TYPICAL INPUT SELECT CIRCUIT 

(1) IN CASE OF DATA PRESETTING WITH DIGITAL SWITCH,ETC. 

DIGIT OUT 

D6 
D5 
D4 CA 

Dl CB 

TC5070P 
CC 

x~ 
gB CD [\ 

• I~ case of pre8ett~ng 569723 

(2) IN CASE OF DATA PRESETTING WITH MICRC-COMPUTER, ETC. 

SCAN 1----1 

SET 1----1 SCAN 

TC5070P CPU LOAD·C 

LOAD· C 1-----1 CA-CD ----{ 

• In case of presettlng 569723 
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TC5070P, TC5071P, TC5072P 

APPLICATION CIRCUIT 

5V 

ABC D 

0--1--1 COUNT 
C·INH 
Up/"iiQWll 

0--+-+-1 CLEAR 
STORE D6~~ 

Dl~ 
CD-CA RD-RA SCAN 

LOAD· c ~~I~~~~nr--=I::::: o----t-_--' l5000P F (CERAMIC CAPACITOR) 

LOAD·R 

VDD; 5 V 

VSS; 0 V 

1S1588 

DIGITAL-SW 

(0- g) 

1kO 
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C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5090AP PENTAPHASIC INTEGRATION 8-BIT AID CONVERTER 
The TC5090AP is a pentaphase integration 8-bit A/D 
converter of high precision and low power consumption, 
which is mounted in a compact l6-pin standard package. 
The 8-bit output data can be taken out in the form of 
time-shared higher order 4 bits and lower order 4 bits 
on four 3-state data outputs. 
This output system is designed specifically 
considering interface to 4-bit CPU. 
The features of low power consumption and compact 
outline are applicable to battery-driven small-sized 
instruments. 

FEATURES: 
High precision ±l LSB MAX. V =5V 
Low power consumption: 10mlv(Typ.) @(lD'-=lMHz) 
Single power supply VDD=5±1.5V OSC 
High-speed conversion: 2mS(Max.) @fOSC=I.5MHz 
Reference clock oscillation circuit contained 
(CR oscillation)" 
3-state output with output latch 
TTL/CMOS compatible digital Input/Output 
Offset automatic correction 

APPLICATIONS: 
Various control instruments (for temperature, 
humidity, pressure, etc.) 
Home electric appliances 
Electric wiring apparatuses 
Battery-driven instruments 

ABSOLUTE MAX!f.1Ut·l RATIIIGS 
CHARACTERISTIC SYMBOL RATING 

DC Supply Voltage VOO VSS-0.5-VSS+8 

Input Voltage VIN VSS-0.5 - VDO+O. 5 

Output Voltage VOUT VSS-0.5 - VOn+O. 5 

DC Input Current lIN ±10 

Power Dissipation Po 300 
Operating Temperature 

Topr -40 -85 Range 

Storage Temperature 
Tstg -65 -150 

Range 

UNIT 

V 

V 

V 

mA 

mW 

·C 

·C 

TC5090AP 

DIP 15 (:3D16A-P) 

PIN ASSIGNMENT 

RENB-~-VDD 
RSEL - 2 15 _ EOC' 

aIN - :3 14_ DATA 

STe· _ 4 13 _ DATA 

:3 

2 

INTI - 5 12 _ DATA 1 

INTJ - 6 11_ DATA 0 

INTo - 7 10 ~ OSCOUT 

VSS - 8 9 - OSCIN 

(TOP VIEW) 
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TC5090A~ 

BLOCK DIAGRAM 

RI CI Rf 
INTI INTJ EOC 

RSEL 

VDD 

VSS RENB 

0 1 2 3 
Data Outputs 

TIMING DIAGRAM 

PHASE I 0 I II IV I 

Vc 

VINTO 
(Integrator Out-) 
put Voltage 

VINTI 
(Integrator In- VSS VDD VSS VDD AIN VSS VDD VSS 
put Voltage 

STC f1 
EOC 

DATA Old data X New data 

{AIN = VDD 
Note)* AIN - 1/2 VDD 

AIN = Vss 
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TC5090AP 

FUNCTIONAL DESCRIPTION 

(1) System Description (Pentaphasic Integration) 

The operation of the TC5D9DAP 

is composed of the correction cycle 

and the conversion cycle as shown 

in the timing chart. While the 

power is switched on, the repetj

tion of correction cycle and con

version cycle enables the TC5D9DAP 

at make AID conversion under the 

optimum conditions at all times. 

The operation flowchart is shown in 

Min. 64 Cor
rection cycles 

Fig. 1. 

(a) Initial correction period 

The internal state of this LSI is 

reasonably unsettled at the time 

when the power is switched on; 

PHASE D,I 

PHASE D,I, 
II,III,IV 

Fig. 1 Operation Flowchart 

therefore, the initial correction cycle is requires before stable 

converting operation becomes possible. 

The correction cycle automatically corrects conversion error 

caused by offset voltage of the integrator or the like, and 

is composed of the period (PHASE D) for which VDD is integrated 

and the period (PHASE I) for which VSS is integrated. 

Since system correction is performed in steps at the end of 

this PHASE I, 64 correction cycles (64 x lD24 • TOSC) are 

required as the initial correction period. (Tose denotes 

one clock cycle.) 
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TC5090AP 

(b) Conversion cycle 

If the initial corection cycle period is completed, normal conver

sion becomes possible. 

When STC input is given, (although the correction cycle in 

PHASE 0 or PHASE I is in operation at this time), the correc

tion operation stops, and the conversion cycle starts. 

In other words, even if STC input is given, this LSI performs 

the same operation as the correction cycle until PHASE I is 

completed; but it does not perform the correction at the time 

of completion of PHASE I, and shifts to PHASE II. Therefore, 

attention should be given to the fact that PHASE I prior to 

PHASE II does not act as correction cycle. 

When STC input is given, the LSI integrates analog input in 

PHASE III through PHASE I and PHASE II, performing digital 

conversion in PHASE IV. When the LSI completes digital con

version in PHASE IV, the output is turned to the new data and 

the LSI returns to the correction cycle. 

(c) Correction cycle 

IVhen the next STC input is given between completion of 

arbitrary conversion cycle (at the time of completion of 

PHASE IV) and completion of one correction cycle (1024·TOSC), 

no correction is substantially made. Therefore, in case the 

STC input is consecutively given, another STC should be 

given after the lapse of one correction cycle at the earliest 

from completion of PHASE IV. When the STC input is given 

during conversion (while EOC is at "L" level), the STC cannot 

be accepted. 
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(d) Constant of integration 

The RI and CI composing the integrator should be selected 

to satisfy the following equation. 

RICI = (0.9 "'2.5) [S] 

Attention should be paid to the fact that, when the external 
R oscillation is used, fOSC has ±30% variations in regard to 

the typo value in Fig. 5 due to variations in sample and 

temperature characteristic. 

In other words, if the typo value in Fig. 5 is denoted by 

fR.TYP, the RI and CI should be selected according to the 

following equation. 

RICI = (1.2", 1. 75) [S] 

(2) Output Data Mode 

TRUTH TABLE 

DIGITAL OUTPUTS 

TC5090AP 

RENB ANALOG INPUT RSEL = "L" RSEL = "H" 
DATA DATA DATA DATA DATA DATA DATA DATA 

0 1 2 3 0 1 2 3 

L Don't care High Impedance 

H < t LSB L L L L L L L L 

H 1 .!. LSB - "2 LSB '" 2 L L L L L L L L 
-

H .!.LSB '" 2 
1 LSB 
2 H L L L L L L L 

H ................ " Straight Binary 

H "FS"-2. LSB 
2 

'" "Fs,,2 LSB 
2 L H H H H H H H 

H "FS,,_l LSB 
2 

'" "FS".l. LSB 
2 H H H H H H H H 

H "FS"-.!. LSB < 
2 H H H H H H H H 

Note VSS = OV 1 LSB VDD/256 

"FS" ..•.. Full Scale (VDD) 
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TC5090AP 

8-bit digital data is output on four data lines after 

having been divided into the higher order 4 bits and the lower 

order 4 bits. Either the higher order bits or the lower order 

bits can be selected by RSEL. 

(3) System Clock Oscillation Circuit 

For oscillating reference clock the oscillation circuit is 

composed of external resistors as shown in Fig. 2. 

I O;NC ~~; 
~ or 

I O;NC ~~; 
~ 

Rf External Clock 

Fig.2 Clock Supplying Methods 

(4) Timings for STC-EOC and EOC-DATA 

a 

a 

Time (tSE) from the fall of 

STC to the fall of EOC. 

Time (tOE) from the out of 

DATA output to the rise of EOC 

I tOE; t TOSC 

STC ~ ___ -.JrL 
EOC 

I I 

lJ tSE Ok 
DATA C 

--------------~~~. 

Fig.3 Ti~ing chart of STC/EOC 

a Min. time (tES) from the rise of EOC to the accpetance of 

another STC. 

I 3 
tES 2 TOSC ~ 2 TOSC 
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TC5090AP 

(5) Timings for STC Input and RSEL/RENB Input 

STC signal is taken in synchro

nously with the internal clock; there

fore, if TOSC denotes one clock cycle 

of OSC terminal, the pulse width of 

more than (Z·TOSC) is required. 

Either RSEL input or RENB input 

is required to be set to "H" level at 

RSEL 
or 

RENB 

S~ 

l,oi,J-
Fig.4 Timing chart of 

Control Input 

the falling time of STC by reason of internal structure. 

Further, the hold time of (TOSC + 50ns) or more after the falling 

time of STC at least for "H" level time of RSEL or REMB is required. 

NOTE tw> Z . TOSC, thold> TOSC + 50ns 
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TC5090AP 

RI:CUMMENDED OPERATING CONDITIONS (VSS = OV) 

ITEM SYMBOL MIN. TYP. MAX. 
Supply Voltage VDD 3.5 5 6.5 
Input Voltage VIN 0 - VDD 
Integral Resistor RI 0.4 - 2 

Integral Capacitor CI Note 

Oscillatory Resistance Rf VDD = 5V 10 - -
Note: Refer to Fuction Description (1) for deterrning the values of RI and CI. 

respectively. 

ELECTRICAL CHARACTERISTICS (VSS = OV) 

SYM- TEST .--- -40°C 25°C I 85°C 
ITEM VDD 

BOL CONDITIONS [V) MIN. MAX. MIN. TYP. MAX. I MIN. MAX. 

Input High Voltage VOH 
1 IOUTI <lilA 5 4.95 - 4.95 5.00 - 4.95 -VIN=VSS,VDD 

Output Low Voltage VOL 
I lOUT I <lilA 5 -VIN=VSS.VDD 

0.05 - 0.00 0.05 - 0.05 

Output High Current IOH VOH=4.0V 
* 5 -1.2 - -1.0 -2.0 - -0.7 -VIN=VSS,VDD 

Output Low Current VOL=0.4V * IOL 
VIN=VSS.VDD 5 2.4 - 2.0 4.0 - 1.6 -

Input High Voltage VIH * 5 2.4 - 2.4 - - 2.4 -

Input Low Voltage VIL * 5 - 0.8 - - 0.8 - 0.8 

Output Disable IDH VOH=6.SV 
* 6.5 - +0.5 - ±1O- 4 ±D.S - ±5 Current IDL VOL=OV 1-

Input Current IIH VIH=6.5V 
* 6.5 - 1±0.3 - ±10-5 ±D.3 - ±l IlL VIL=OV I 

Analog Switch Off- IIW6 . 5V HO-S IOFF 6.5 - ±D.3 - :to. 3 - ±l Leak Current VIL=OV 

Operating Con- IDD 
) fOSC = 1 MHz 5 - 2.0 3 - -surnption Current (opr - -

UNIT 

V 
V 

MrI 

krl 

UNIT 

V 

rnA 

V 

IlA 

rnA 

* Applicable to digital input/output. Not applicable to analog input/output and 
OSCIN/OSCOUT· 
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TC5090AP 

SWITCHING CHARACTERISTICS (VDD = 5V, vss = OV, Ta = 25°C. CL = 50 pF) 

ITEM SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Rise Time tr - 50 100 
Output Fall Time tr - 40 100 
(Low-High) Propaga- tpLH - 180 400 tion Delay Time RSEL("L"+"H")-DATA OUT 
(High-Low) Propaga- tpHL - 150 400 tion Delay Time 
(Low-High) Propaga- tpLH - 380 700 tion Delay Time RSEL("H"+"L")-DATA OUT 
(High-Low) Propaga- tpHL - 300 700 ns tion Delay Time 

Output Enable T~me tZL - 80 250 tZH 
RENB-DATA OUT 

Output Disable Time tLZ 
I - I 280 500 

tHZ 
Max. Clock Frequency fMAX!6 OSC Input 1.5 3.0 - MHz 

Min. Clock Frequency fMIN!6 OSC Input - - 100 kHz 

Input Capacity CIN Digi tal Inputs - 4 - pF 

Analog Input Capacity CIN - 7 - pF 

3-State Output COUT - 8 - pF 
Capacity 

SYSTEM CHARACTERISTICS (Ta = -40'" 85°C) 

ITEM SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Zero Point Error EZp - ±l J-4 2 

Full Scale Error EFS VDD=5V, VSS=OV - ±l ±l LSB 4 

Nonlinearity - +l 
±l - 4 

STC Min. Pulse Width * 
2 

tw - -
fOSC 

s 

Conversion Time AIN = 0'" FS * 
10' 

3 .1xlO' tconv. fosc - s 
fOSC 

* fOSC OSC terminal clock frequency [Hzl. FS Full Scale voltage. VDD level 
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TC5090AP 

TEST CIRCUIT 

IDD(opr.) Test Circuit 
Switching Time Test Circuit 

Rf 

1M 

7 

Rf is adjusted as fOSC = 1MHz. 

SWITCHING CHARACTERISTICS TEST WAVEFORMS 

1. tpLH, tpHL (RSEL-DATA) 

20ns 20ns 

3. tw (STC) 

STC 

RENB 

CL = 50pF 

20ns 20ns 
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STANDARD CHARACTERISTICS CHARTS 
Fig. 1 V I ( ) DD - DD opr 

'-' 3 Ta=2S °c I c: 
'" fDSC=l MHz I ... 
"'2.5 (R oscillation 

IDD J 
,,~ 

u< TYP. ~ ~ 

c: e / 
0'-'2 

i7 ..... 0 
'-'0 "'H / ~L5 
c: / 
0 
u 
CD 1 
c: ..... 
'-' 
i::os 
~ 0 1 2 3 4 S 6 
0 

Fig. 3 
SUDDlv Voltacr e VDD (V) 

P-channel Output Buffer Drain 
Current Characteristics 

7 

Drain to Source Potential Difference VDS(V 
-6 -S -4 -3 -2 -1 0 

0 
VGS = -SV 

Ta=2SoC II 
1 ! 

TYP. I III -2 ;; 
I il 
I A" 1 

'-' 
-3 c: 

'" ...... : ... 
~ 

... 
I " 4 u 

I c: ..... 
'" -5 ... 

Q 

!-Ii 
Fig 5 Rf - fOSC 

~~ VDD 5V 
'" ~ I I 
U Ta = 2S °C 
tJ:lZ -OM -;. ....; I TYP. .... 

I i 
... 

TInTI 1 >, i : Ill'----. u 
c ::!:: "' .... . ., 
" 0' , I ,. I ... 
1lJ"" I 

~8 i Iii 

'" I iii ! II I i 1'\Z' I c..., 
I I! I I I I : 1111", I ';;8 I I 

'-'M 

T T IT I II1III11 ~ '" .... .... ..... ..., 
U olk 3k 10k 30k 50k lOOk 
'" 0 External Resistor Rf[n] 0 .... 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5090AP 

Fig 2 IDD(opr) - fOSC 
'-' 22 Ta=2SoC / c 
'" R oscillatioIf / ... 
~ 20 TYP. 
u 
c 

./ .;; 1.8 
'-'~ 

UVDD= ./ ....... 0.< e e f-0'SV ,....., I ~ 1..6 
5 0 ---u 0 

~'l!> 
'Ii 
'" ... 12 IlJ "lOOk 300k SOOk 1M 2M 0. 
0 

Fig. 4 

14 

<" 12 
,5 
o 10 

H 

'-' 8 
c 
'" ... 6 ... 
" u 

4 
c ..... 

2 I '" ... 
Cl rT 

0 
0 

Clock Frequency 'fOSC (Hz) 

I 

II 

1 

N-channel Output Buffer Drain 
Current Characteristics 

I V I VGS = 5V 
I 

If I Ta=2SoC 

1 I TYP. 
II , 

I 

I I 
I 

I 

2 3 4 S 6 7 
Drain to Source Potential Difference VDS (V) 

Fig 6 fOSC - VDD 
~ 

I N 

~ Rf = 20kn e 
u 
tJ:l 

....; Ta = 25°C 
0 TYP • .... / 

>, I V 
U V c: 
IlJ ::!:: 

1/ " .... I i 0' 

'" It I ... 
""' I I I c: I 
0 ::!:: V I I ..... 00 
'-' ",; I I i '" .... 

I I I .... ..... 
U 0 1 2 3 4 5 6 7 
'" Voltage VDD (V) 0 Supply 

______________ 561 __________ TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5090AP" 

Fig. 7 "pd - VDD (PENB-DATA) Fig. 8 tpd - VDD (RSEL (L+H)-DATA) 

-;;;- 500 
Ta-Z5°C TYP. 

" PL=lk ~ 

"' tLZ,tHZ 
'" 300 CL=50pF I'---. 0-
w ....... 

Q) 'r--. 8 
;::: 100 

-;;;- 500 
Ta-Z5°C 

-.:. CL-50pF 
'" 300 TYP. ....... "'- ........ w 

Q) ~ r:::: r--.... tpLH 
8 R ;::: 100 

>- >-
tpHL 

.; 
50 M 

Q) tZL, tZH 
'" 

.; 
50 M 

" '" 30 
" I 0 .... " 

30 
0 

.,..; 
w w 
.; .; 
eo 

10 .; 
"'- 0 1 Z 3 4 5 6 7 0 

eo 
10 .; 

"'- 0 1 2 3 4 5 6 0 ... Supply Voltage VDD(V) 0. 
... Supply Voltage VDD(V) 0. 

Fig. 9 tpd - VDD(RSEL(H + L) -DATA) Fig.10 Rr,CI - fOSC 

-;;;- 500 
Ta - 25°C ~ 

VDD 5V m 
-.:. CL - 50pF 

~ 
~LH r-

'" 300 TYP. I ...................... 0-
W 

~ 'I. H 

'-? "-
H MIN." ~.MAX. 0:: 

Q) 

I 
tpHL 

I 8 
;::: 100 

w 

I 
, 

" I I ::: la-
m 

>-.; , 
..... 50 
Q) 

'" I 
c 30 

i 0 .... 

I 
w 
.; 
eo 
.; 10 
0- 0 1 Z 3 4 5 6 0 ... Supply Voltage VDD(V) 0. 

c 
0 , 

U 
Q) 

8 
.,..; 
E-< i ... 
0 
w 
.; 

tola-
105 106 Q) 

w 
Clock fOSC (Hz) " Frequency 

H 

(Note) The characteristics at Fig. 10 have been prepared for reference at the 

time of determination of an integrator time constant, according to the 

equation of 103 for de terming RI,CI. 
(RI,CI= (0.9'OZ.5) fosc [Sec]) 

In case of the determination of RI and CI, the product~ or the value, 

of RI and CI is required to be within the range of MIN. to MAX. as shown 

in Fig. 10 after due consideration of dispersioD. 

7 

I 
I 

i 

i 

I 
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C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5091AP PENTAPHASIC INTEGRATION 8-BIT AID CONVERTER 
The TC509lAP is a pentaphasic integration 8-bit AID 
converter of high precision and low power consumption. 
The 8-bit output data can be taken out in the form of 
time-shared higher order 4 bits and lower order 4 bit 
on four 3-state data output. Either the higher order 
bits or the lower order bits can be selected by RSEL 
input. This output system is designed specifically 
considering interface to 4-bit CPU. 
Further, since this converter has an analog 
multiplexer capable of selecting the input data up to 
six channels, an over-range flag, and a serial clock 
output function, it is used for a variety of 
applications. 

FEATURES: 
High precision ±LSB(Max.) VDD=5V 
Low power consumption: 10mW(Typ.) @(f -l~ffi 
Single power supply VDD=5±1.5V OSC- Z 

High-speed conversion: 2ms (~lax.) @fOSC=1.5MHz 
6-channel analog multiplexer contained 
Reference clock oscillation cirucit contained 
(CR oscillation) 
3-state output \vith output latch 
TTL/CMOS compatible digital Input/Output 
Offset automatic correction 

APPLICATIONS: 
Various control instruments 
(for temperature, humIdity, pressure, etc.) 
Horne electric appliances 
Electrical wiring apparatuses 
Battery-driven instruments 

ABSOLUTE t·1AX I MUt·1 RATINGS 
CHARACTERISTIC SYMBOL 

DC Supply Voltage VDD 

Input Voltage VIN 

Output Voltage VOUT 
Reference Supply 

VREF Voltage 

Analog Ground Voltage VAGND 

DC Input Current lIN 

Power Dissipation PD 

Operating Temperature 
Topr Range 

Storage Temperature 
Tstg Range 

RATING 

Vss-0.5-Vss+8 

VSS-O. 5 - VDD+O. 5 

VSS-0.5 - VDD+O. 5 

V AGND - VDD+O. 5 

VSS-0.5-VREF 

flO 

300 

-40- 85 

-65-150 

UNIT 

V 

V 

V 

V 

V 

rnA 

ml~ 

·C 

·C 

TC5091AP 

DI.F 28 (6D28A-P) 

PIN ASSIGWmn 

CHS 1 ~ VDD 

CHS O 2 27 CHS 2 

VREF 3 26 EOC 

AGND 4 25 aCKO 

AINO 5 24 OVER FLOW 

AINI 23 DATA 3 

AIN2 22 DATA 2 

AIN3 8 21 DATA 1 

AIN4 9 20 DATA a 

AIN5 10 19 RENE 

INTI 11 18 RSEL 

INTJ 12 17 OSC OUT 

INTO 13 16 ose IN 

Vss 14 15 STC 

(TOP VIEW) 
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BLOCK DIAGRAM 

INTI 

VREF 

AGND 

o 

5 

VSS 

TIMING DIAGRAM 

PHASE 

INTJ INTO 

Integ-

VDD 

Channel Select Inputs 

I o I 

Rf 

OSCOUT STC EOC 

GCKO 

~Ir----~~~~---------L __ -ARSEL 

II 

OVER 0 
FLOW 

III 

I 2 

Data Outputs 

IV 

RENB 

3 

o I 

Correctio~ Conversion cycle ________ -r_Correction 

VINTO *,/ /" 

Vc ~CYCle I , ,/' cycle 

(Integrator out-) ---
put voltage 

VINT I 
AcND VREF I AGND I VREF lAIN AGND VREF I AGND (Integrator in-) ~~~-L~~~,-=~~~.~~ __ ~.~~ __ L-__ -=~~ ____ L-~~-L~~_ 

put voltage 

STC 

EOC 

____ ~~L ______________________________ ___ 

DATA Old Data X New Data (Include OVER FLOW) __________________ ~~~~~ __________________ ' 

GCKO 11111111 111111 

{
---AIN = VREF } 

(Note) * ----- AIN = t VREF 
--. --AIN = AGND 
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FUNCTION OF EACH PIN 
PIN SYMBOL NAHE & FUNCTION PIN NAME & FUNCTION No. No. SYMBOL 

(Channel Select Inputs) I/O for reference clocl os-
Address inputs to select ana- 16 OSC IN cillation. Clock oscillation 
log inputs, which consist of can be made by means of ex-
three terminals of CHSO~2. ternal registance. Clock can 

1 CHS 1 These select inputs are 17 DSC OUT be supplied from outside 
taken through input of OSC IN. 

into the internal latch by 
the falling edge of STC (Read Select) 
inputs. Input to select the higher 
Test mode should not be used. order 4 bits or the lower 

TRUTH TABLE OF NULTIPLEXER order 4 bits to 4-bit data 
18 RSEL output. 

CHS2 CHSI I CHSO ON channel "HI1: Output of the higher 
L L I L VREF* order 4 bits. I 

L L : H AGND* "LII: Output of the lower 
L H L AINo order 4 bits. 

2 CHS 0 L H H AIN, 
(Read Enable) H L L AIN2 

H L H AIN. 
Data read signal. 

H H L AIN. 19 RENB "H": The data 0 ~3 and over-

H H R AIN. 
flow can be output. 

"L": The output above is at 
* Test Conditions high impedance. 

(Reference Voltage) 20 DATA 0 (3-state Parallel Data Outputs) 

3 VREF 
Reference voltage supplying 21 DATA 1 Conversion data output. 
terminal, which performs as 22 DATA 2 The data 0 is LSB, and the 
full-scale voltage of AIN. 23 DATA 3 data 3 is NSB. 

(Analog Ground) In case of overrange or 
4 AcND Electrical potential to deter- 24 OVER- underranbe, oR" level is 

mine "zero point" of AIN. FLOW output and the output is 3-

5 AIN 0 (Analog Ground) state output. 

6 AIN 1 Analog input terminals, by (Gated Clock Output) 
7 AIN L which AIN selected by CHS Pulses of number equivalent to 
8 AIN 3 inputs are integrated. Input 25 GCKO the conversion data are out-
9 AIN 4 voltage range is AGND'WREF. put during conversion 

10 AIN5 (356 pulses at full scale) 

(Integrator Input, Integrator (End of Conversion) 
11 lNT I Junction, Integrator Output) Conversion endig signal.EOC 

12 INT J Integrator consists of 
26 EOC goes to "L" level at the fall 

ex- of STC, and returns to "H" 
13 INT 0 ternal resistor RI and ex- level at the end of conversion. 

ternal capacitor CI' 

(Digital Ground) 27 CRS 2 
(Channel Select Input) 

14 VSS Normally OV Refer to Pins 1 and 2. 

(Start Conversion) 28 VDD 
(Power Supply) 

15 STC Conversion ~~:~~~n~ts~~~al~ll_ 5V :I: 1.5V 
Conversion 
ing edge. 
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TC5091AP 

FUNCTIONAL DESCRIPTION 

(1) System Description (Pentaphasic Integration) 

The operation of the TC509lAP 

is composed of the correction cycle 

and the conversion cycle as shown 

in the timing chart. While the 

power is switched on, the repeti

tion of correction cycle and con

version cycle enables the TC509lAP 

at make AID conversion under the 

optimum conditions at all times. 

The operation flowcahrt is shown in 

Fig. 1. 

(a) Initial correction period 

The internal state of this LSI is 

reasonably unsettled at the time 

when the power is switched on; 

Min.64 Cor
rection cycles 

PHASE 0, I 

PHASE 0, I 
II, III, IV 

Fig. 1 Operation Flowchart 

therefore, the initial correction cycle is requires before stable 

coverting operation becomes possible. 

The correction cycle automatically corrects conversion error 

caused by offset voltage of the integrator or the like, and 

is composed of the period (PHASE 0) for which VREF is integ~ated 

and the period (PHASE I) for which AGND is integrated. 

Since system correction is performed in steps at the end of 

this PHASE I, 64 correction cycles (64 x 1024 • TOSe) are 

required as the initial correction period. (TOSC denotes one 

clock cycle.) 
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(b) Conversion cycle 

If the initial correction cycle period is completed, normal 

conversion becomes possible. 

When STC input is given, (although the correction cycle in 

PHASE 0 or PHASE I is in operation at this time), the correc

tion operation stops, and the conversion cycle starts. 

In other words, even if STC input is given, this LSI performs 

the same operation as the correction cycle until PHASE I is 

completed; but it does not perform the correction at the time 

of completion of PHASE I, and shifts to PHASE II. Therefore, 

attention should be given to the fact that PHASE I prior to 

PHASE II does not act as correction cycle. 

When STC input is given, the LSI integrates analog input in 

PHASE III through PHASE I and PHASE II, performing digital 

conversion in PHASE IV. When the LSI completes digital con

version in PHASE IV, the output is turned to the new data and 

the LSI returns to the correction cycle. 

(c) Correction cycle 

When the next STC input is given between completion of 

arbitrary conversion cycle (at the time of completion of 

PHASE IV) and completion of one correction cycle (1024·TOSC), 

no correction is substantially made. Therefore, in case the 

STC input is consecutively given, another STC should be 

given after the lapse of one correction cycle at the earliest 

from completion of PHASE IV. When the STC input is given 

during conversion (While EOC is at "L" level), the STC cannot 

be accepted. 

TC5091AP 
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(d) Constant of integration 

The RI and CI composing the integrator should be selected 

to satisfy the following equation. 

VREF 
RICI a (0.9 ",2.5) . VDD . 

103 
fOSC 

IS] 

Attention should be paid to the fact that, when the external 

R oscillation is used, fOSC has :30% variations in regard to 

the typo value in Fig. 5 due to variations in sample and 

temperature characteristic. 

In other words, if the typo value in Fig. 5 is denoted by 

fR.TYP, ~he RI and CI should be selected according to the 

following equation. 

RIC I - (1.2 '" 1. 75) 
103 

IS] 
fR·TYP 

(2) Output Data Mode 

TRUTH TABLE 
DIGITAL OUTPUTS 

RSEL = "L" RSEL a "HI! 
RENB ANALOG INPUT 

DATA DATA DATA DATA DATA DATA DATA 
0 1 2 3 0 1 2 

L Don't Care High Impedance 

H "'tLSB L L L L L L L 

H .!.LSB "'!.LSB 
2 2 

L L L L L L L 

H .!.LSB ",lLSB 
2 2 H L L L L L L 

H .............. Straight Binary 

H "FS"-~LSB '" "Fs,,_lLSB 
22 L H H H H H H 

H "FS"-tLSB '" "FS'~LSB H H H H H H H 

H "FS"-.!.LSB '" 2 H H H H H H H 

Note • AGND - OV • lLSB = "FS"/256 

• "FS" •.•.. Full Scale (=VREF) 

OVER 
DATA FLOW 

3 

H . H 

L L 

L L 

H L 

H L 

H H 
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8-bit digital data is output on four data lines after 

having been divided into the higher order 4 bits and the lower 

order 4 bits. Either the higher order bits or the lower order 

bits can be selected by RSEL. 

(3) System Clock Oscillation Circuit 

For oscillating reference clock the oscillation circuit is 

composed of external resistors as shown in Fig. 2. 

OSC OSC 
IN OUT c=r- OR 

Fig. 2 Clock Supplying Methods 

(4) Timings for STC-EOC and EOC-DATA 

o Time (tSE) from the fall of 

STC to the fall of EOC. 

tSE = tTOSC 'V i TOSC 

o Time (tDE) from the out of 

DATA output to the rise of EOC 

I tDE = t TOSC 

I °i~ ~~i 
~ 

External Clock 

STC -.ll'---__ --JfL 
I I 

EOC 

~ tSE 

DATA-----~ 

Fig. 3 Timing Chart of STC, EOC 

o Min. time (tES) from the rise of EOC to the acceptance of 

another STC. 

I 3 
tES 2 TOSC 'V 2 TOSC 
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TC5091AP 

(S) GCKO Output (Gated Clock Output) 

During the conversion (PHASE IV), 

the pulses of number equivalent to the 

values of digital data can be obtained 

on GCKO output. 

The output pluse has the frequency cor

responding to four times of refernece 

clock as shown in Fig. 4, and is 

synchronized with the rising edge of 

OSC OUT. 

(6) Timing for STC Input and CHS Input 

STC signal is taken in synchro

nously with the internal clock. 

Therefore, if TOSC denotes one clock 

cycle of OSC terminal, the pulse width 

of more than (2. TOSC) is required. 

OSC 
OUT 

GCKO 

Fig. 4 Timing Chart of GCKO Output 

STC ~ 

II f~ CHS 

tw thold 

Fig.S Timing Chart of Control lnpu 

Since the data of CHSO~2 are also latched in synchronously with the 

internal clock, the CHS signal at least requires the hold time of 

(TOSC + SOns) or more after the fall of STC. 

NOTE tw > 2.TOSC, thold > TOSC + SOns 
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RECOt1MENDED OPERATING CONDITIONS (VSS: OV) 

ITEM SYMBOL MIN. TYP. MAX. Unit 
Supply Voltage VDD 3.5 ·S 6.S V 
Input Voltage VIN 0 - VDD V 
Reference Voltage VREF 3 - Vnn V 
Analog Ground Voltage VAGND 0 0 1 V 
Integral Resistor RI 0.4 - 2 M[l 
Integral Capacitor CI (Note) - - - -
Oscillatory Resistance Rf VDD- SV 10 - - ~m 

Note: Refer to the operating consideration (1) for de terming the values of RI and 
CI respectively. 
The ripples of VDD and VREF should be held down to less than 1/2S6 of the 
respective absolute values in view of precision. 

ELECTRI CAL CHARACTER I STI CS (Vss: OV) 

SYM- TEST - -40·C 2SoC 85°C 
ITEM VDD 

! UNIT 
BOL CONDITION (V) MIN. MAX. MIN. I TYP. MAX. MIN. MAX. 

Output High Voltage VOH 
I lOUT I <1 ~A 5 4.95 VIN=VSS,VDD - 4.9S 5.00 - 4.95 -

Output Low Voltage VOL 
I lOUT I <1 ~A S - O.OS - 0.00 0.05 - 0.05 
VIN=VSS,VDD 

Output High Current IOH 
VOH=4.0V 

* 5 -1.2 -1.0 -2.0 -0.7 -VIN=VSS,VDD - -

Output Low Current IOL 
VOL=0.4V 

* 5 2.4 - 2.0 4.0 - 1.6 -VIN:VSS,VDD 

Input High Voltage VIH * S 2.4 - 2.4 - - 2.4 -

Input Low Voltage VIL * S - 0.8 - - 0.8 - 0.8 

Output Disable IDH VOH=6.SV * 6.5 ±O.S ±l0-4 ,,0.5 ±5 Current IDL VOL=OV - - -

Input Current 
IIH VIH=6.5V * 6.S - ±D.3 - ±l0-5 ±0.3 - ±l IlL VIL=OV 

Analog Switch 
IOFF VIH=6.5V 6.5 ±0.3 *lO-S ±0.3 ±l Input Leak Current VIL=OV - - -

Operating Con- IDD fOSC=l MHz 5 - - - 1.8 3 - -sumption Current (opr.) 

Reference Supply Con I REF VREF = 5V 
5 0.3 0.6 sumption Current AGND = OV - - - - -

* Applicable to digital input/output. Not applicable to analog input/output and 
OSCIN/OSCOUT' 

V 

rnA 

V 

~A 

rnA 
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SWITCHING CHARACTERISTICS (VDD= 5V, VSS= ov, Ta= 25·C, CL- 50pF) 

ITEM SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Outnut Rise Time tr - 50 100 
Output Fall Time tf - 40 100 
(Low-High) Propaga- tpLH - 200 400 tion Delay Time 
(High-Low) Propaga- OSCOUT-GCKO 

tion Delay Time 
tpHL - 150 400 

(Low-High) Propaga- tPLH - 180 400 tion Delay Time RSEL("L"-+"H")-DATA OUT (High-Low) Propaga- tPHL 150 40Q 
tion Delav Time ns 
(Low-High) Propaga- tPLH - 380 700 tion Delav Time 
(High-Low) Propaga-

RSEL("H"-+"L")-DATA OUT 

tion De lav Time 
tpHL - 300 7QO 

Output Enable Time tZL - 80 250 tZH 

Output Disable Time tLZ - 280 500 tHZ 
Max. Clock Frequency fMAZ0 OSC Input 1.5 3.0 - MHz 
Min. Clock Frequency fMIN0 OSC Input - - 100 kHz 
Input Capacity CIN Digital Input - 4 - pF 
Analog Input Capacity CIN Ao '" A. - 7 - pF 
3-State Output Capaci ty COUT - 8 - pF 

SYSTEM CHARACTERISITCS (Ta = -40'" 85·C) 

ITEM SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Zero Point Error EZp - ±l ±l 
4 2 

VREF = VDD = 5V 
+l Full Scale Error EFS - ± 1 LSB 

VAGND = OV 
- 4 

Nonlinearity - ±l ± 1 4 

STC Min. Pulse Width tw 2 - -
fOSC 

s 

CHS Min. Hold Time thold STC = CHSO",2 - - ~50 ns 
fOSC 

Conversion Time tconv. AIN = 0 '" FS 
103 3.1xl03 

fOSC 
-
~ 

s 

* fOSC OSC terminal clock frequency [Hz), FS Full Scale voltage, VDD level 
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• TEST CIRCUIT 

IDD(opr.) Test Circuit Switching Time Test Circuit 

1MQ 
lS00pF 

Rf is adjusted as fOSC = 1 MHz. 

SvJITCHI NG CHARACTERISTJ CS TEST WAVEFORMS 

1. tpLH, tpHL (OSC OUT - GCKO) 

OSCOUT 

GCKO 

3. tZL, tZH, tLZ, tZL 

RENB 

DATAo",3 
OVER FLOW 

DATAO",3 
OVER FLOW 

1 

CL=SOpF 

2. tpL)'!, tpHL (RSEL - DATA) 

4. tw (STC), thold (CHS) 

20ns 20ns 

STC 

CHSO"'3 
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STANDARD CHARACTERISTICS CHARTS 
FiJ',. 1 VDD - IDD(opr) 

... Ta = 2S"C 
iii foSC = IMHz / .. 

'" .. 
(~ic;;cilla-) " N _1-U IDD; c: TYP. 

O~N 

I I II I 'j~ 
i§C I I / i 
~o~ 

I I C:O,"", 
0-

1 I U 
OIl '""' I 1 c: .... 

I I ... 
'" '" .. 00 1 2 3 III 
0. Supply Voltage VDD (V) 0 

Fig. 3 P-channel Output Buffer Drain 
Current Characteristics 

Dorain to Source Potential Difference VIE (V) 
-7 -6 -S -4 -3 -2 -1 00 

VGS = -SV / <-
Ta = 2S"C I / 

1-5 
0 

TYP. / ..-
-2 

/ I ... 
c: 

I I /1 III 
I 3 .. .. 

I V " U ,..- i -4 .~ 
I '" .. 

0 
-5 

-6 

Fig. 5 Rf fOSC 

~;;: 
VDD - 5V 

::::.'" Ta = 2S"C U 
til;;: 

I I 0<'> TYP. .... 
» I I~ ----J I u c:;;: 
Ill,"", 

" ""-'" eg 
I I 

.... '" I 
c:-'" 
~~ I I I I "" ... 

i I il '" " '""'-'" ,"",0 

.~ ::!lk 3k Sk 10k 30k SOk lOOk 
til External Resistor Rf (n) 0 

Fil," 2 IDD(oor) - fOSC 
... N Ta=2S"C / e: N R oscilla-III V .. tion a ~ N TYP. l.-
e: I ./ 0 00 
'j-~ 

.--J VDD/ v 0.< 

!j-5", 
til • ~ c: 0,"", 
o 0 
U"- I OIl ..". 
c: ...< I .... ... I '" N .. 

...< lOOk III 300k SOOk 1M 
0. 
0 Clock Frequency fOSC (Hz) 

F~g. 4 N-channel Output Buffer Dra~n 
Current Characteristics 

2M 

14 ,.-1--'- VGS = SV 
V 

/ Ta = 2S"C 
12 

<- TYP. 
-510 I 

/ 
0 ..- 8 

I ... I c: 6 
III II .. .. 
" U 

4 I 
c: 2 I I .... 
'" I .. 
0 

00 1 2 3 5 
Drain to Source Potential Difference VDS(V) 

Fig. 6 fOSC - VDD 

~ Rf = 20kn " ~ :: 
~ 

.-< Ta=2S"C U 
til 
0 TYP. I /1 .... 
» I V i 
u 

/ c: 
III ;;: 

" '""' / "" III /1 '" .... 
I ! c: 

0 
~ V I .... ... 
0 I '" '""' I '""' .,..; 

0 1 2 3 4 5 6 7 u 
"' 0 Supply Voltage VDD (V) 
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F· 19. 7 t d VDD (RENB DATA) -pc - -
~SOO 

Ta=2SoC TYP. 

RL = lkQ i'.. 
'& 300 

...... 
CL = SOpF ~Z, tHZ ... 

...... 
Q) 

a -"""r-.. ~ 100 
» as ..... SO Q) 

Q tZL tZH 
c 30 
0 

.,.; ... 
as 
00 

10 as 
"- 0 1 2 3 0 ... Supply Voltage VDD (V) 
'" 

F· 19. 9 t d VDD (RSEL (H L) DATA) P - ... -
~ 

Ta - 2SoC '" ,:;. SOO 
"tl CL = SOpF 

I , tpLH 
.J'" 300 ....... 

TYP. --::t:-t 
Q) tpHL a .,.; 

Eo< 100 
» 
as ..... SO Q) 
Q 

c: 30 
0 I .... ... 
as 
00 
as 100 "- I 3 4 5 6 0 ... 

Supply Voltage VDD (V) '" 
Fig 11 RICI. - fOSC 

~ VDD = VREF 
'" ~ 
..... "-u I'. "MAX ........ 

cex: 

I 
, as ... IIIN , 

'" 103 c 
0 
u , 
Q) 

a .... 
Eo< J 

C i 0 .... ... 
as 

104 ... 
00 lOS 106 Q) ... 
c Clock Frequency fOSC (Hz) ..... 

/ 

7 
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Fig 8 tpd - VDD (RSEL (L"'H)-DATA) 
~ Ta - 2SoC 
'" ,:;. SOO 

"tl 300 
CL = SOpF 

c. TYP • ........ ... 
Q) --...::::: ::::: 

tpL 
a :::::-:.: .,.; 100 Eo< 

» tpHL 
as 

SO ..... 
Q) 

Q 

C 30 
0 

.,.; ... 
as 
00 

10 <II 
"- 0 1 2 3 6 0 ... Supply Voltage VDD (V) '" 

Fig .10 tpd - VDD (OSCOUT - GCKO) 
~ 

Ta - 2SoC '" c SOO 
~ 

"tl 300 
CL - SOpF 

c. ... TYP. I" r--.... 
Q) i"-t:: ~ a .... 

100 Eo< 

» tpHL 
as ..... SO Q) 

Q 

c: 30 
0 .... ... 
as 
00 as 10 "- 0 1 2 3 4 S 6 0 ... Supply Voltage Vnn (V) "" 

(Note) 
The characterisitcs at left have been 
prepared for reference at the time of 
determination of an integrator time 
constant according to the equation of 

VREF 103 
(RICI = (0.9"-'2.S)·VOO· fOSC (s» 

for de terming Rr·CI. 

In case of the determination of Rr and 
CI, the product, or the value, of Rr 
and CI is required to be within the 
range of MIN·. to MAX. as shown in left 
figure after due consideration of 
dispersion • 

7 

7 
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C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC5092AP C2140S 13-BIT AID CONVERTER 
GENERAL DESCRIPTION 
The TC5092AP is an integration l3-bit A/D converter 
of high precision and low power consumption. 
The l3-bit, 3-state data output is capable of 
independent enable in 4 bits so as to be connected 
directly to 4-bit/S-bit/12-bit data bus. (LSB is 
common to lower order 4 bits.) 
Further, since this converter has an S-channel analog 
multiplexer, and a serial clock output function, it 
is most suitable as data collection unit of various 
industrial control instruments. 

DIP 42 (6D42A-P) 
FEATURES: 

High precision ••.••.•••... ±l LSB(Typ.) 
Low power consumption ••••. lOmW(Typ.) 
Single power supply .••.••• VDD=5V±O.5V 
High-speed conversion ..•.. fCP Max.=5MHz 
8-channel analog multiplexer contained 
TLL/CMOS compatible digital Input/Output 
Capable of direct connection to 4-/S-/l2-bit bus 

APPLICATIONS: 
Various industrial control instruments 

. Data collection modules 

ABSOLUTE I4AXmur,1 RATINGS 

CHARACTERISTIC SYMBOL RATING 

DC Supply Voltage VDD Vss-0.5-VSS+7 

Input Voltage VIN VSS-O. 5- VDD+O. 5 

Reference Supply 
VREF V AGND - VDD+O. 5 Voltage 

Analog Ground Voltage VAGND VSS-0.5 -VREF 

Output Voltage VOUT VSS-0.5-VDD+0.5 

DC Input Current lIN ±Io 
Power Dissipation PD 300 

Operating Temperature 
Topr -40-S5 Range 

Storage Temperature 
Tstg -65 -150 Range 

UNIT 

V 

V 

V 

V 

V 

rnA 

mW 

°c 

°c 

Piti ASSIGNHENT 

DB12 ~ VDD 
DBll 2 41 XIN 

DBI0 3 40 XOUT 

DB 9 4 39 GOKO 

DB 8 5 38 HDEN 

DB 7 6 37 01 
DATA DB 6 7 36 02 BUS 

DB 5 8 35 INTO 

DB 4 9 34 INTJ 

DB 3 10 33 INTI 

DB 2 11 32 AINO 

DB 1 12 31 AINI 

DB 0 13 30 AIN2 

EOO 14 29 AIN3 Analog 
LDEN 15 28 AIN4 Input 

I4DEN If 27 AIN5 

STC 17 26 AIN6 

CHS2 18 25 AIN7 

OHSI 19 24 VREF 

CHSo 20 23 1/2 VREF 

Vss 21 22 iIoND 
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FUNCTION OF EACH PIN 

PIN Symbol NAME & FUNCTION PIN Symbol NAME & FUNCTION NO. NO. 

1 DB12 Reference voltage supply 

2 DB 11 23 VREF(l terminal, which supplies the 

voltage of VREF - AGND 
3 DBlO 2 
4 DB 9 24 VREF Reference voltage supply 

5 DB 8 3-State Parallel terminal 

6 DB 7 Data Outputs 25 AIN7 Analog input terminal 
Input voltage range: 

7 DB 6 DB12 : MSB AGND'" VREF 
8 5 

26 AIN6 Arbitrary input can be se-DB DB 0 : LSB 
lected by CHS input. 

9 DB 4 
27 AIN5 

10 DB 3 CHSO CHSI CHS2 AIN 

11 DB 2 28 I AIN4 L L L AINO 
" I H L L AINI 12 DB 1 

13 DB 0 29 AIN3 L H L AIN2 

End of Conversion H H L AIN3 

EOC goes to "L" level at the 30 AIN2 L L H AIN4 
14 EOC fall of STC signal, and re-

H L H AIN5 turns to "H" level at the 31 AINI 
end of conversion. L H H AIN6 

Low Data Enable 32 AINO H H H AIN7 
15 LDEN i DB. '" DB. are read by "H" 

level input. Integrator Input 

Medium Data Enable Integrator Junction 

16 MDEN DBs '" DB. are read by "HH 33 INTI Integrator Output 

level input. The integrator consists of 
these three terminals. 

Start Conversion 
Conversion starts at the fall RI CI 
time, if pulse input at "H" .---r=:=J 1'==1 

17 STC level is provided. "LII level 34 INTJ 

! 
should be kept during con- INTI INTJ INTO 
version. 

RI and CI should satisfy the 
18 CHS2 Channel Select Inputs following formula and be set 

These pins are address inputs as small a value as possible 
19 CHSl for selecting eight analog 13000 [S1 inputs of AINO '" AUF, and 35 INTO RI·CI > fOSC 

20 CHSO are taken into the internal 
However, R of 1 "'2M!) should latch 
be used. 

21 VSS Digital Ground Capacitors connection terminals 
22 AGND Analog Ground 36 C2 for offset calibration. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5092AP 

FUNCTION OF EACH PIN 

PIN Symbol NAME & FUNCTION NO. 

O.l~F is connected between 
37 Cl C2 and Cl, and O.Ol)lF CI and 

VSS, respectively. 

High Data Enable 
38 HDEN DB9 '" DB12 are read by "H" 

level input. 

Gated Clock Output 

39 GCKO Pulses of number equivalent 
to conversion data are out-
put during conversion. 

Terminals for system clock 
40 XOUT oscillation. 

Crystal oscillators are con-

41 XIN nected to both the ends of 
terminals. 

42 VDD Supply Voltage 5V±O.5V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5092AP 

TIMING CHART 

PHASE 0 0' I II 

VINTO / I~ 

STC 

EOC 

DB 

C;CKO 

AGND VREF 

T2 

FUNCTIONAL DESCRIPTION 
(1) Conversion cycle 

III IV 0 

rEf? 
"- Vc 

1111 

AIN 

T3(=T2) 

I( 

----------- II 

AGND 

1-- AIN = VREF 

---- AIN = VREF /2 

--- AIN = AGND 

In the state of PHASE 0', the oper~tion of L31 is at a stop and the inte~rating 

amplifier performs as voltage follower. Under this condition the external capac

tor (O.l~F across Cl and C2) 

When STC is given, the offset voltage charged into external capacitors is applied 

to non-inversion of the integrator, thus cancelling the offset volage equivalently. 

In PHASE I, the integrator continues to integrate AGND until its output reaches VC. 

In PHASE III the integrator integrates the analog input for the same period of 

time as T2 after it has integrated VREF for a fixed period of time (T2) in PHASE II. 

Finally, in PHASE IV the integrator continues to integrate AGND until its output 

reaches VC' 
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FUNCTIONAL DESCRIPTION 

Let the time in PHASE IV be T4. Then the 

following equation is made (formed) by 

omitting error factors such as offset 

drift. 

~ VREF (AGND=OV) ... (1) 
2T2 

In case of this LSI, T2 is designed by 

4096 x 2.TOSC (TOSC denotes reference 

clock synchronization). Therefore, the 

above formula letting 2·TOSC be T is 

changed as follows: 

VAIN T4 
VREF = Sl92T .. .•.• •.. .•.•.. (2) 

Thatis, l3-bit resolution AID conversion 

of FS (full scale) = 8192 can be made liy 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Power On 

TC5092AP 

PHASE 0 

PHASE 0' 

PHASE I 
PHASE II 

PHASE ill 

PHASE IV 

counting the period of T4 by use of a clock having T frequency. 

However, it is recommended that RI and CI composing the integrator be set to the 

values close to l3000/fOSC as possible after having satisfied the following 

formula. 

RICI > 13000 / fOSC, RI 1 '" 2MQ is used. (3) 

(2) Output data format 

13-bit output data are output to 13 independent 3-state data buses DBO'" DBI2. 

Since l3-bit outputs can be independently placed on 3-state every group of High, 

Medium and Low of 4 hits/4 bits IS bits from the higher order, it is. easy to con

nect the microcomputer to buses of 4, 8, 12 bits. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5092AP 

FUNCTIONAL DESCRIPTION 

TRUTH TABLE 

nATA OUTPUTS (nB) 
LnEN MDEN HnEN Analog Input 

01 1 1 2 131 4 5 6 7 8 9 10 11 12 

L L L Z 

nlnlnlnln 
z 

H L L 
Z 

L H L Z n n n n 

H H L non't Care nlnlnlnln n n n n 

L L H Z n n n n 

nlnlnlnln 
z 

H L H n n n n 

L H H Z n n n n n n n n 

<1/2LSB LILILILIL L L L L L L L L 

1/2LSB '" 3/2LSB RILILjLIL L L L L L L L L 

H H H ............ Straight Binary 

"FS"-5/2LSB '" "FS"-3/2LSB LIB IHIHI R H H H H H H H H 

"FS"-3/2 LSB < HIHIHIHIH H H H H H H H H 

Note : FS ..... Full'Scale, 1 LSB = (VREF-AGNn)/8192, z . .. High Impedance 

n .. , I1H" or "LI! Level 

(3) Basic clock 

Since this LSI operates on the basis of the frequency given to XIN input, a 

stable clock (Jf < 0.005%) must be used for the cLlck to be given to XIN. 

Therefore, it is proper that the oscillation circuit is configured as shown in 

the following figure (a) by the use of externally mounted crystal becuase the 

LSI has a built-in inverter for crystal oscillation. 

I XIN ~ XOUT I ~ f---iDf-- Open 

T J: 
External Clock 

.-
(a) (b) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5092AP 

'UNCTIONAL DESCRIPTION 

(4) How to give STC input, Conversion time, and Sampling cycle 

STC input is taken in with the reference clock of LSI, but the positive pulse 

having the pulse width for at least two cycles is required for internal starting. 

The conversion time of from the fall of STC input to the rise of EOC output. 

Letting this time be Tc MAX(Maximum conversion time), then the following equation 

is obtained. 

TcMAX = 41000 xTOSC [S] ••••••••••••••••••••••••• (4) 

(where TOSC is oscillation cycle of basic clock.) 

For example, when fCp=5MHz, TcMAX=8.2ms. For one-time sampling, an accurate 

output can be obtained from the falling edge of STC input after the lapse of 

TcMAX. 

For consecutive sampling, however, STC input must be given after the lapse of a 

given period of time (6ms) from the rise of EOC. This period (6ms) is the time 

required for the recovery of LSI to normal state. 

Therefore, the minimum sampling cycle TsMIN is as follows: 

TsMIN = 41000 x TOSC + 0.006 + tw(STC) [S] •••••••• (5) 

Note: When power is set ON, following start-up procedure is required due to 

indefinite state of internal circuitry. 

1. Applying clock, STC is to be set high over 10ms. 

2. Complete at least one cycle as a dummy conversion cycle. 

I T smapling I 

STC -1l rL 
L-----

1 
EOC IL ___________ ~ 

I T conversion 6ms 

;) Reference voltage 

1 This LSI has three reference input voltage terminals of AGND , ;rVREF' and VREF • 

Since analog input signal is quantized to 1/8192 in the range of AGND '" AREF for 
1 digitization, stable voltages must be supplied to T VREF and VREF • 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5092Ar? 

FUNCTI ONAL DE SCR I PTI ON 

1 
Espacially the value of 2 VREF voltage has direct effects upon conversion ac-

curacy; therefore, it is recommonded that adjustment be made so as to agree out

put data with analog input by actually making AID convert by use of input volt

age at FS (full scale) or l/2FS level. 

VREF 

R C2 

Cl 

R C3 

"eND ~ 

(6) BUS Interface 

VREF 

TCS092P 

lVREF 
2 

"eND 

~ 
( 

J 

) 

The left figure shows an example of re

ference voltage supplying circuit. 

Cl ~ C3 are filter capacitors for pre

venting reference voltage variations to 

be caused by ripple or induction noise. 

Generally the value of capacitor is 

about O.Ol~O.l)JF, though it varies with 

the system. 

For connecting a microcomputer to BUS line, three independent enable terminals 

are used. These three enable terminals permit the processing in the unit of 4 

bits (5 bits for the low order digit only). The microcomputer can be directly • 

connected to the BUS of 4~12 bits easily by allocating proper address of micr~ 
computer to the TC5092AP. 

(b) 8 Bit Interface (c) 12 Bit Interface 

lOf-_!+--O 

o 
12 Bit 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5092AP 

RECOMMENDED OPERATING CONDITION 

ITEM SYMBOL MIN. ! TYP. MAX. UNIT 

Supply Voltage VDD 4.5 5.0 I 5.5 V 

Digital Input Voltage VIN 0 - VDD V 

Analog Input Voltage VAIN AGND - VREF -
Reference Supply Voltage VREF 4.0 - VDD V 

Analog Ground Voltage VAGND 0 0 0.5 V 

ELECTRICAL CHARACTERISTICS (VDD= 5V ± 10%, VSS = OV, Ta = -40'" 85°C) 

.---
ITEM SYMBOL TEST CONDITION VDD MIN. TYP. MAX. UNIT 

(V) 

Output High Voltage VOH IOH=-ll1A,Digital output 5 4.9 5.0 - V 

Output Low Voltage VOL IOL=ll1A, Digital output 5 - 0.0 0.1 

Digital Input except XIN 5 2.4 - -
Input High Voltage VIR 

XIN 5 4.5 - -
V 

Digital Input except XIN 5 - - 0.8 
Input Low Voltage VIL 

XIN 5 - - 0.5 

Output High Current IOH 
VOH = 2.4V 

4.75 -1.0 - - mA 
Digital output except Xour 

Output Low Current IOL 
VOL = 0.4V 

4.75 1.6 mA 
Digi tal output excep t XOUT 

- -
, 

IDH VOH= 5.5V, DBO '" DB12 5.5 - 10-3 5 
Output Disable Current 

IDL VOL = O.OV, DEO '" DB12 5.5 - -10-3 -5 

10-5 
l1A 

IIH VIN=5.5V,Digital input 5.5 - 1.0 
Input Current 

IlL Vn=O.OV,Digital input 5.5 - _10-5 -1.0 

Analog Switch Off-Leak IOFF Analog input/output 5.5 - ±10-4 - ).lA 

Analog Switch RON RL = 10kr2 
On Resistor 

5 - - r2 

Operating Consump- VREF= VDD fCp=5MHz 5 - 2 -
IDD 

Digital output mA 
tion Current Digital 

open 
fCp=lMHz 5 - 1 -

input GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5092AP 

SWITCHING CHARACTERISTICS (VDD & SV:l:10%. VSS = OV. Ta & 2S"C. CL = SOpF) 

ITEM SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Rise Time tr Digital output - 50 lSO 
ns 

Output Fall Time tf Digital output - 40 lSO 

Output Enable Time 
tZL 
tZH LO~l 

- - -
MDEN -DB Output ns 

Output Disable Time tLZ 
HDEN 

tHZ - - -
Max. Clock Frequency fMAXe\ XIN 5.0 - -
Min. Clock Frequency fMINe\ XIN - - - MHz 

CIN Digital input - - -
Input Capacity 

CIN Analog input - - - pF 

3-State Output Capacity COUT DB Output - - -

SYSTErl CHARACTERISTICS (VDD=SVi-lO%. VSS=OV. Ta a 2S"C) 

ITEM SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Resolution n - 13 - Bit 

fCp = 5 MHz - - 8.2 
Conversion Time Tc ms 

fcp = 1 MHz - - 41 

fCp - 5 MHz 14.2 - -
Sampling Cycle TSPL ms 

fcp - 1 MHz 47 - -
Nonlinearity - :I:l 

Zero Scale Error EZp - :1:2 LSB 

Full Scale Error EFS VDD- VREF - i-l 

STC Min. Pulse Width tw - - 2/fOSC S 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC7400BP QUAD 2-INPUT POSITIVE NAND GATE 

TC7400BP is two input positive logic NAND gate. 

Since all the outputs of this gate are equiped with 

buffers which consist of inverters, the input/output 

transmission characteristic has been improved and the 

fariation of transmission time caused by increase of 

load capacity has been kept minimum. 

ABSOLUTE MAXIMur1 RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-0.5 - VDD+O. 5 V 

Output Voltage VaUT VSS-O. 5 - VDD+O. 5 V 

DC Input Current lIN ±10 rnA 

Power Dissipation PD 300 ml, 

Storage Temperature 
Tstg Range 

-65 -150 °c 

Lead Temp./Time Tsol 260°C 10sec 

LOGIC DIAGRAM 

1/4 TC7400BP 

J.~. J"..... "'" ~ 
B ~ X 

TC7400BP 

DIP 14 (3D14A-P) 

PIN ASSIGNMENT 

TC7400BP 

Vss 
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TOSHIBA INfEGRATED CIRCUIT TECHNICAL DATA 

TC7400BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V 
Input Voltage VIN 0 - VDD V 
Operating Temp. Topr -40 - 85 ·C 

ELECTRICAL CHARACTERISTICS (VSS=OV) 

CONDITlONS'vDD 
-40·C 25·C 85·C 

CHARACTERISTIC SYMBOL TEST UNIT 
(V) MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

IIOUTI< 1)lA 
5 4.9 - 4.95 5.00 - 4.95 -"H" Level 

VOH 10 9.9 - 9.95 10.00 - 9.95 -Output Voltage VIN = VSS,VDD 15 14.9 - 14.95 15.001 - 14.95 -
V 

"L" Level I lOUT 1< 1)lA 5 - 0.05 - 0.00 0.05 - 0.05 
VOL 10 - 0.05 - 0.00 0.05 - 0.05 Output Voltage VIN = VDD 15 0.05 0.00 0.05 0.05 - - -

VOH = 4.6V 5 -0.2 - -0.16 -0.5 - -0.12 -
"HI! Level IoH VOH = 9.5V 10 -0.5 - -0.4 -1.2 - -0.3 -
Output Current VOH = 13.5V 15 -1.4 - -1.2 -6.0 - -1.0 -

VIN = VSS,VDD 
VOL = 0.4V 5 0.5 - 0.44 1.5 - 0.36 - rnA 

"L" Level VOL .: 0.5V 10 1.3 - 1.0 3.5 - 0.9 -
Output Current IOL VOL = 1.5V 15 3.6 - 3.0 15 - 2.4 -

VIN = VDD 
VOUT-0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.5 -

flH" Level Input VOUT=1.0V,9.0V 10 7.0 - 7.0 5.5 - 7.0 -
Voltage VIH VOUT=1. 5V, 13. 5V 15 11.0 - 11.0 8.25 - 11.0 -

I lOUT 1< 1)lA 

VOUT- 4.5V 5 - 1.5 - 2.25 1.5 - 1.5 V 

TIL" Level VIL VOUT= 9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Input Voltage VOUT= 13.51i 15 - 4.0 - 6.75 4.0 - 4.0 

I lOUT 1< l).1A 

Input I "H" Level IIH VIH = 18V 18 - 0.3 - 10-5 0.3 - 1.0 

currentl "L" Level VIL = OV -10-5 
)lA 

IIL 18 - -0.3 - -0.3 - -1.0 

Quiescent 5 - 1.0 - 0.001 1.0 - 7.5 
IDD VIN = VSS,VDD 10 - 2.0 - 0.001 2.0 - 15 )lA Supply Current 

* 15 - 4.0 - 0.002 4.0 - 30 

* All valid input combinations 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS rv-
(~~ MIN. TYP. MAX. UNIT 

5 - 130 400 
Output Rise Time tr 10 - 65 200 

15 - 50 160 
5 100 200 ns -

Output Fall Time tf 10 - 50 100 
15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC7400BP 

[TCHING CHARACTERISTICS (Ta=25°C, VSS-OV, CL=50pF) 

CHARACTERISTIC SYMBOL 

(Low-High) 
Propa~ation 

Delay Time 
tpLH 

:7400BP 

(High=Low) 
Propagation 
Delay Time 

tpHL 

Input Capacitance CIN 

TEST CIRCUIT 

P.G.~--~--4 ~ 

* NPU I 

L_-r-;_..J !L=50PF 

* INPUT PULSE CONDITION 

DUTY RATIO = 50% 

t r =tf=20ns 

TEST 
CONDITIONS VDD(V) MIN. TYP. MAX. UNIT 

5 - 140 300 
10 - 60 150 
15 - 50 125 

ns , 
5 - 180 300 

10 - 80 150 
15 - 60 125 

- 5 7.5 pF 

SIHTCHING TIME TEST CIRCUIT AND WAVEFORM 

TEST CIRUCIT 

VDD 

lVAVEFORM 
20ns 20ns 

INPUT 

OUTPUT 
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TC7404UBP 
TC7404UBP HEX I NVERTI NG BUFFER 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC7404UBP contains six circuits of inverter type 

buffers. This has pin to pin compatibility with 

TC4069UBP and its large output current enables to 

directly drive one TTL with 5 volt power supply. 

In addition to its original application as inverters, 

this can be used as clock drivers and for TTL 

interface circuits. 

,,~ 
DIP 14 (3D14A-P) 

ABSOLUTE MAXH1UM RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGN~lEtH 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-0.5 -VDD+0.5 V 

Output Voltage VOUT VSS-0.5 - VDD+O. 5 V 

DC Input Current lIN ho rnA 

14 

VDD 

Power Dissipation PD 300 mW 

Storage Temperature 
Tstg -65 -150 °c Range 

1 

Lead Temp./Time Tsol 260°C· • 10sec :3 

CI RCUIT DIAGRA~' 
5 

9 

11 

13 

Vss 
7 

RECOMMENDED OPERATING CONDITIONS (VSs=OV) 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. 

DC Supply Voltage VDD 3 - 18 

Input Voltage VIN 0 - VDD 

Operating Temperature Range Topr -40 - 85 

4 

8 

10 

12 

UNIT 

\' 

V 

°c 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC7404UBP 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS Vnn (V) 

(Low-High) 5 - 80 150 

Propagation Delay tpLH 10 - 40 100 ns 

Time 15 - 35 80 

(High-Low) 5 - 50 150 

Propagation Delay tpHL 10 - 30 100 ns 

Time 15 - 25 80 

Input Capacity CIN - 15 - pF 

SWITCHING TIME TEST CIRCUIT AND WAVEFORM 

INPUT 

OUTPUT 

P.G.: PULSE GENERATOR 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC7404UBP 

ELECTRICAL CHARACTERISTICS (V OV) SS= 

CHARACTERISTIC SYMBO TEST r.;- -40°C 25°C 85°C UNI1 
CONDITIONS 

VDD 
1m HIN. MAX. MIN. TYP. MAX. MIN. MAX 

High Level Output IIOUTI <lilA 5 4.9 - 4.95 5.0( - 4.95 -
Voltage VOH VIN=VSS 10 9.9 - 9.95 10.0C - 9.95 -

15 14.9 - 4.95 15.00 - 14.95 - V 

Low Level Output IIOUTI <lilA 
5 - 0.05 - 0.00 0.05 - 0.05 

Voltage VOL 10 - 0.05 - 0.00 0.05 - 0.05 
VIN=VDD 15 - 0.05 - O.OC 0.05 - 0.05 

High Level Output VOH=2.5V 5 -1.4 - 1.25 - -1.0 -
Current IOH VOH=9.5V 10 -1.4 - 1.25 - -1.0 -

VOH=13.5V 15 -4.0 - 3.75 - -3.0 -
VIN=VSS 

mA 
VOL=0.4V 5 3.5 - 3.2 - 2.5 

Low Level Output 
IOL VOL=0.5V 10 6.0 - 5.0 - 3.6 

Current VOL=!. 5V 15 26.0 - 4.0 - 18.0 

Vnl=Vnn 

High Level Input 
VOUT=0.5V 5 4.0 - 4.0 3.0 - 4.0 -

Voltage 
VIH VOUT=1.0V 10 8.0 - 8.0 6.5 - 8.0 -

VOUT=1.5V 15 12.0 - 2.0 9.5 - 12.0 -
IIOUTI <lilA 

VOUT=4.5V 5 - 1.0 - 2.0 1.0 - 1.0 V 
Low Level Input 
Voltage 

VIL VOUT=9.0V 10 - 2.0 - 2.5 2.0 - 2.0 
VOUT=13.5V 15 - 2.5 - 3.0 2.5 - 2.5 

I lOUT I <lilA 
H.Leve1 Input Curre t In VIH=18V 18 - 0.3 - 10~ 0.3 - 1.0 IlA 
L.Leve1 Input Curre t IlL VIL=OV 18 - -0.3 - 10-;:> -0.3 - 1.0 

Quiescent'Current 5 - 4.0 - 0.00 4.0 - 30 

Consumption IDD VIN=VSS,VDD 
10 - 8.0 - O.OO~ 8.0 - 60 IlA 
15 - 16.0 - O.OO! 16.0 - 20 

* 
* All valid input combination 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS 
Vnn(V) MIN. TYP. MAX. UNIT 

Output Rise Time t 5 - 130 400 
r 10 - 65 200 

15 - 50 160 

5 - 100 200 ns 
Output Fall Time t f 10 - 50 100 

15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 

TC7476BP DUAL J-K t4ASTER-SLAVE FLIP-FLOP 

TC7476BP is J-K master-slave flip-flop having Clear 

and Pr;S;t functions. 

J-K Mode ; When clock input is applied with CLEAR 
and PRESET kept at "H", the output varies 

depending on the conditions of J and L at 

the falling edge of CLOCK input. 

R-S Mode When CLEAR is set to "L", output Q becomes 

"L" regardless of other inputs, and when 

PRESET is set "L" and CLEAR is set "H", Q 

becomes "H" regardless of other inputs. 

ABSOLUTE HAXH1UM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

DC Supply Voltage VDD VSS-O. 5 - VSS+20 V 

Input Voltage VIN VSS-O. 5 - VDD+O' 5 V 

Output Voltage VOUT VSS-0.5 - VDD+O. 5 V 

DC Input Current lIN tlO rnA 

Power Dissipation PD 300 mW 
Storage Temperature 

Tstg -65 -150 ·C 
Range 

Lead Temp. /Time Tsol 260·C • 10sec 

LOGIC DIAGRAM 

J 

K 

CP CP 
~-----------------+------{>~~~~ ~ 

TC7476BP 

DIF 16 (:lD16A-P) 

PIN ASSIGNMENT 

7 

PR PR 
4 J '< 15 9 J '< 11 

CP 6 CP 

16 K Ii 14 12 K Q 10 

CL CL 

:I 8 

VDD 5. Vss 13 

TRUTH TABLE 

INPUTS OUTPUT 

CL PR J K cP/I '<n+1 '<,,+1 
H L • ., ... H L 

L H .. ... .. L H 

L U .. .. '" L H 

H H L L 1.. '<n ~n· 

H H L H 1.. L H 

H H H L l.. H L 

H H H H 1.. .", 
"n ~n· • 

H H • , S '<n ~I.· 

.. Don' t care 
l\ Level change 

No change .. Change 
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T()SHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC7476BP 

RECOMMENDED OPERATING CONDITIONS (VSS=OV) 
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT 

Supply Voltage VDD 3 - 18 V I 
Input Voltage VIN 0 - VDD V J 
Operating Temp. Topr -40 - 85 °c I 

ELECTRICAL CHARACTERISTICS (VSS=OV) 
r.:-- -40°C 25°C 85°C 

CHARACTERISTIC SYMBOL TEST CONDITIONS VDD 
MINol MAX. 

UNIT 
(V) MIN. TYP. MAX. MIN. MAX. 

IfHI1 Level I lOUT I < l}lA 5 4.9~ - 4.95 5.00 - 4.95 -
Output Voltage VOH 10 9.9~ - 9.95 10.00 - 9.95 -

VIN = VSS,VDD 15 14.9 - 14.95 15.00 - 14.95 -
0.05 

V 
ilL" Level IIOUTI < l,uA 5 - 0.05 - 0.00 - 0.05 

VOL 10 - 0.05 - 0.00 0.05 - 0.05 Output Voltage VIN = VSS,VDD 15 - 0.05 - 0.00 0.05 - 0.05 
VOH = 4.6V 5 -0.2 - -0.16 - -0.12 -

"R" Level 
lOR 

VOH = 9.5V 10 -0.5 - -0.4 - -0.3 -
Output Current VOH = l3.5V 15 -1.4 - -1.2 - -1.0 -

VIN - VSS,VDD 
VOL - 0.4V 5 

::~'I 
- 0.44 - 0.36 mA -

ilL" Level IOL 
VOL = 0.5V 10 - 1.1 - 0.9 -

Output Current VOL = 1.5V 15 3.6 - 3.0 - 2.4 -
VIN = VSS,VDD 
VOUT=0.5V,4.5V 5 3.5 - 3.5 2.75 - 3.5 -

"H" Level Input VIH 
VOUT=1. OV, 9. OV 10 7.0 - 7.0 5.5 - 7.0 -

Voltage VOUT=1. SV, 13. SV 15 11.0 - 11.0 8.25 - 11.0 -
I lOUT I < 1}lA 

VOUT-O.SV,4.SV 5 - 1.5 - 2.25 1.5 - 1.5 V 

"L" Level VIL VOUT=1.0V,9.0V 10 - 3.0 - 4.5 3.0 - 3.0 
Input Voltage VOUT=1.SV,13.SV 15 - 4.0 - 6.75 4.0 - 4.0 

I IOUTI < l,uA 

Input l "H" Level IIH VIR = l8V 18 - 0.3 - 10-'" 0.3 - 1.0 
}lA 

currentl "L" Level IIL VIL = OV 18 - -0.3 - -10-5 -0.3 - -1.0 

Quie scent 5 - 4.0 - 0.002 4.0 - 30 

Supply Current IDD VIN = VSS,VDD 10 - 8.0 - 0.004 8.0 - 60 }lA 

* 15 - 16.0 - 0.008 16.0 - 120 

* All-valid, input combinations 
SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50pF) 

CHARACTERISTIC SYMBOL TEST CONDITIONS V- MIN. TYP • MAX. UNIT . (~f 
5 - 130 400 

Output Rise Time tr 10 - 65 200 
15 - SO 160 
5 - 100 200 ns 

Output Fall Time tf 10 - SO 100 
15 - 40 80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=OV, CL=50 p F) 

CHARACTERISTIC SYMBOL TEST 
CONDITIONS vnn (V) 

(Low-H1gh) Propaga-
tpLH Waveform 1 5 

tion Delay T.ime 10 
(CLOCK - Q. Q) 15 

5 (High-Low) Propaga-
tion Delay TEne tpHL Waveform 1 10 

(CLOCK - Q. Q) 15 

(Low-High) Propaga- 5 
tion Delay Ti,!!!e tpLH Waveform 2 10 
(eL. PR - Q, Q) 15 
(High-Low) Propaga-

tpHL 
5 

tion Delay Ti,!!!e Waveform 2 10 
(cr:. PR - Q. Q) 15 

fMAX~ 
5 

Max. Clock Frequency Waveform 1 10 
15 

t Waveform 1 5 
~lax. Clock Rise Time tr~ 
Max. Clock Fall Time f~ 

10 
15 

Min. Clear. Preset tw 5 
(C~~AR) Waveform 2 10 Pulse Width 
(PRESET) 15 

Min. Set-up Time set-up 
5 

Waveform 3 10 
- ~ - -

15 
Input Capacitance Crn 

SWITCHING TIME TEST WAVEFORMS 

TEST CONDITION 

TEST 

1 
2 
3 

WAVEFORH 2 
TEST 2 

PRESET 

CLEAR 

Q 

J K CL 

Vnn Vnn Vnn 

Vnn Vnn P.G.l 
.G.l P.G.1 VDD 

20ns 20ns 

WAVEFORM 1 
TEST 1 

PR CLOCK CLOCK 

Vnn P.G.1 

P.G. GND 
VDD p.G.2 Q 

WAVEFORM 3 
TEST 3 

J,K 

CLOCK 

Q 

595 

HIN. 

-
-
-
-
-
-
-
-
-
-
-
-

1.0 
3.0 
3.5 

20 
2.5 
1.0 
-
-
-
-
-
-

TC7476BP 

TYP. MAX. UNIT 

550 
350 
300 
500 

ns 

300 
260 

600 
300 
260 ns 
600 
300 
260 
-
- MHz 
-

- -
- - )lS 

- -
500 
250 ns 
200 

250 
125 ns 
100 

5 7.5 pI' 

20ns 20ns 

20ns 
-+---;-

TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DIP 8 PIN OUTLINE DRAWING (3D8A-P) Unit in mm 

8 5 

0] 
1 4 

762±025 

254±O 25 o 5±O 15 

12± 0 15 

Note) Lead pitch is 2.54 and tolerance is ±0.25 against theoretical center 

of each lead that is obtained on the basis of No.1 and No.8 leads. 

DIP 14 PIN OUTLINE DRAWING (3D14A-P) 

19 YMAX 

o 5± 0 15 

1.4±O 15 

2.54±O 25 

, , 
" I, 

" u 

Unit in mm 

762±025 

II 025 ~~.65 

Note) Lead pitch is 2.54 and tolerance is to.25 against theoretical center 

of each lead that is obtained on the basis of No.1 and No.14 leads. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DIP 16 PIN OUTLINE DRAWING (3D16A-P) Unit in mm 

199 MAX 762±025 

1 1 

o 5± 015 2 54± 025 

14± 0 15 

Note) Lead pitch is 2.54 and tolerance is +0.25 af';ainst theoretical center 

of each lead that is obtained on the basis of No. I and No.16 leads. 

DIP 24 PIN OUTLINE DRAIHNG (6D24A-P) Unit in mm 

24 13 

~ 
[::::::::]~ 

12 1524±O25 0 

U 
'0 330MAX 

I' 

" U 

o 25~ g65 z II t;j 14 ±O 15 O-lbo 0l 

"' 

Note) Lead pi tch is 2.54 and tolerance is +0.25 af';ainst theoretical center 

of each lead that is obtained on the basis of No.1 and No.24 leads. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DIP 28 PIN OUTLINE DRAWING (6D28A-P) 

O.5±O 15 

14±O 15 

254±025 

, 
I , 

II 

Uni t in mm 

1524±025 

, 
\ 

o 25~gl;5 -

Note) Lead pitch is 2.54 and tolerant'e is '0.25 against tllPoretieal center 

of each lead that i.s obtained on the basis of No.1 and No.28 leads. 

DIP 42 PIN OUTLINE DRAWING (6D42A-P) Unit in RID 

~ I 63.814AX I~ '''''"'" III ~ 

:,~~~: ~\ 
~' :.: 

z ~ ~ II 025~g65 
~ II 1.4±015 
", 

Note) Lead pitch is 2.54 and tolerance is to.2S ag~inst theoretical center 

of each lead that is obtained on the basis of No. 1 and No.42 leads. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

t~FP 14 PIN OUTLINE DRAWING {Fl4GB-P} Unit in mm 

8 

1 
~II 
"" , 

~rrTr~-n-r~~n-~ --L 

~II i 105MAX 1"1 

~i=-&1i1t1l"""fit1i ~l~r,f-~AJ 
I! 0.43+005 I' i127.tG12 '1105+025 II . 

Note) Lead pitch is 1.27 and tolprance is :0.12 against theoretical center 

of each lead that is obtained on the basis of No.1 and Nv.14 laeds. 

~JFP 16 PIN OUTLINE DRAWING {F16GC-P} Uni t in mm 

16 9 

8 

I 10514AX I ~ ~ ~~I 
,,.....-------..1 ~ 2L~1j 

-I-l-"'===...I--l._1=_2::.?:.:±:.:O::;:.l2 r II 0.5 ± ° 25 

Note) Lead pitch is 1. 27 and tolerance is '0.12 against theoretical center 

of each lead that is obtained ()n the basis of N().l and No.16 leads. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~~INTENANCE-DISCONTINUED TYPE NUMBERS 

TYPE NO. FUNCTION REPLACEMENT 

TC4S08C DUAL 4-BIT LATCH TC4S08BP 

TCSOOOC/P DUAL SO/64 STAGE STATIC SHIFT REGISTER TCSOSOP 

TCSOOIC 4-DIGIT DECADE COUNTER TCSOOlP 

TCSOO4P DUAL SOO/S12-BIT DYNAMIC SHIFT REGISTER -
TCSOIOP 4-DIGIT UP/DOWN COUNTER WITH TIMER (TCSOS3P), (TCSOS4P) 

TCS030BP QUAD 2-INPUT NAND GATE WITH P-CHANNEL OPEN DRAIN -OUTPUT 

TCS034p 4-BIT PRESETTABLE "N" COUNTER/DECODER/DRIVER -
TCS042BP BCD TO 7-SEGMENT DECODER/DRIVER TCS002BP, TCS022BP 

TCSOSSP 31/2 DIGIT DVM CIRCUIT -
TC74l0BP TRIPLE 3-INPUT POSITIVE NAND GATE TC4023BP 

TC7420BP DUAL 4-INPUT POSITIVE NAND GATE TC40l2BP 

Note: The replacement types are approximately similar to the maintenance types 

in terms of the characteristics and functions, but not exact equivalent. 

In case of doubt the original data sheets should be consulted before use. 
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