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COMPATIBLE CURRENT SINKING LOGIC NUMERICAL INDEX

Type

Type Page No. Type Page No. Page No.
ML DTuL 9948 345,3-115
9000 3.33,345 930 3-5, 345, 9949 345,3.115
9001 3-33,3-45 3-115 9950 345
9002 3-33,345 931 35,345 9951 3-45,3-115,
9003 3-33,345 932 35,321, 3-127
9004 3-33,3-45 3.45,3-115 9961 3-45,3-115
9005 3-33,345 933 3.5, 3.25, 9962 3-45,3-115
9006 3-33,345 345,3-115 9963 3-45,3-115
9007 3-33,345 944 3-5,3-21,
9008 3-33,345 3-45,3-115 LPDT,.L
9009 3.33,345 9093 3.45,3.69 9040 345,363
9016 353 9094 345,369 S04t 3-45,3.63

' 9042 3-45,3-63
9020 3.45,3.55 9097 3-45,3-69 '
9021 345 9099 3.45,3-69 9043 3-45
9022 3-59 9109 3.71,3-76a 9044 3-45
9601 3111 9110 371,3-76c 9046 345
9622 3-114a 9111 3-45,3.77 9047 345

9112 3-71, 3-80a Micromatrix™ array

Msi 9930 345,3-115 4501 3.27
9300 3-81 9931 3-45 4510 3-29
9301 387 © 9932 345,3-115 1601 3.3
9302 345 9933 345, 3-115 4610 3-32%
9304 3-92 9935 3-45,3-123
9306 3-97a 9936 3.45 CCSL
9307 3.98 9937 3-45 9033 3-62a
9308 3-103 9941 345,3-127 9034 362
9309 3-107 9944 345,3-115 9034 AXA 3-62i -
9312 3-110a 9945 345,3-115 9034 AXB 3-62j
9328 3-110g 9946 345,3-115 9035 3-62k




CROSS REFERENCE — CCSL AND SPECIAL CIRCUITS

Function

LPDTuL
Typ Tpd
65 MHz

DTulL
Typ Tpd
25 MHz

TTul
Typ Tpd
10 MHz

CCSL | HLLDTAL
MsI

RTuL
Typ Tpd
15 MHz

LPRTuL
Typ: Tpd
40 MHz

- Mul

CTul
Typ Tpd
3.0 MHz

Cul

Special

Gate

Hex Inverter NAND Gate
Quad 2-input NAND Gate
Triple 3-input NAND Gate
Dual 4-input NAND Gate
8-input NAND Gate

Dual 2-wide Expandable
AND/NOR Gate

4-wide Expandable
AND/NOR Gate

Dual 4-input Power Gate
3-input NOR Gate
4-input NOR Gate

Dual 2-input NOR Gate
Dual 3-input NOR Gate
Quad Inverter NOR Gate
2-2-3 Input AND Gate
Dual 4-input AND Gate

Dual OQutput, 8 Input
AND Gate

3-3-1 Input AND Gate
Quad 1 AND Gate

3 Output Quad 2 Input
AND/OR Gate

2 Qutput Quad 2 Input
AND/OR Gate

Buffer

Dual 2 Input
Dual Buffer
Counter Adapter

F,D
F,D
F,D
F,D

F,C,D

- FD,C
F,D,C
F.D,C
F.D,C

F,C,D

FP,F,D
FP,F,D
FP,F,D
FP,F,D
FP,F,D

F,FP,D

F,FP,D
F,FP,D

CF
CF
C,FE

-C,F

CF

C, FPE

F,C

o

Decoders

1 of 10 Decoder

1 of 16 Decoder

7 Segment Decoder

F,D
F,D
FD -

Typ Tpd
10 MHz

Typ Tpd
25 MHz

Typ fpd »
2 MHz

Multiplexers

Dual 4-input Multiplexer
8-input Multiplexer

Dual 8-input Multiplexer

F,D
F,D
F,D

Counters

BCD Up/Down Counter
Decade Counter
Hexidecimal Counter

Hexidecimal Up/Down Counter

F,D’
F,D
F,D
F,D

Registers
4 Bit Shift Register
Dual 8 Bit Shift Register

Adders & Comparators
Dual Full Adder

Dual Four-bit Comparator
Half Adder

Adder

F,D
F,D

F,C

Legend: F= Flat‘ Pak

FP = Fairpak®

D = Dip

C=T0-5

E=TO0-5 Epoxy
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CROSS REFERENCE — CCSL AND SPECIAL CIRCUITS

_ Function , LPDT.L | DTuL TTul | CCSL | HLLDTuL| RTuL | LPRTuL | Maul CTuL CuL | Special
' Typ Tpd | Typ Tpd | Typ Tpd Msi Typ Tpd | Typ Tpd Typ Tpd
65MHz | 25MHz | 10MH:z 15MHz | 40 MHz 3.0 MHz

Memory & Latches
Dual 4 Input Latch F,D
16-bit Memory Cell F,D
256 Bit ROM F,D
Dual 4-bit Latch D
Buffer Memory : D
Decimal DEC/DR D

Micromatrices
32 Gate Customizable Array F,D
48 Gate Customizable Array F,D
96 Gate Customizable Array F,D

Kit Parts
4501 D
4522 D
Typ Tod | Typ Tpd | Typ Tpd Typ Tpd | Typ Tpd Typ Tpd
Gate Expanders 130 MHz | 20 MHz 25 MHz 30 MHz | 20 MHz 15 MHz
Expander FC,D | FCD | FPFD c

Binary Elements
RS Flip Flop : c
Buffered JK Flip Flop F,D F,C,D FP,F,D F,CE c D
Dual Flip Flop F,D FP,F,D
AC Coupled Flip Flop F,.C,D
Type D Flip Flop c
Dual Rank Flip Flop D

One Half Shift Register
With Inverter F,C

One Half Shift Register
Without Inverter F,C

. Typ Tpd Typ Tpd
Interface Functions 100 MHz 2 MHz
Line Receiver ) F,D
Line Driver F,D
CCSL to MOS F,D
MOS to CCSL F,D

Muitivibrators
AC Coupled One Shot F,C,D
Retriggerable One Shot F,D

Legend: F=Flat Pak FP=Fairpak® D=Dip C=T0-5 E=TO-5 Epoxy

MANUFACTURED UNDER ONE OR MORE OF THE FOLLOWING U. S. PATENTS: 2981877, 3015048, 3025589. 3064167. 3108359. 3117260: OTHER PATENTS PENDING.
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DTuL COMPOSITE DATA SHEET
DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS “

Diode Transistor Micrologic (DTuL) isthe first diode transistor logic circuit expressly designed
for integrated circuit technology. As a consequence, DTuL requires only one power ' supply,

TYPICAL FLAT PACKAGE
TOP VIEW

which may vary over a wide range without impairing circuit performance. High tolerance to

electrical noise, along with ample drive capability is characteristic. Indeed, the designer may
exchange one for the other to strike the balance most appropriate to the situation at hand.
DTuL is completely characterized and specified over the entire military temperé.ture range of

-55°C to +125°C.

CONTENTS OF THIS SPECIFICATION

The optimum operating supply voltage for the full military temperature range is 5.0 volts. The dataof this specification enumerated

on pages 2 and 3 and the loading rules on page 8 are valid for supply voltages ranging from 4.5 to 5.5 volts. Power dissipation may
be reduced by using VCC = 4V without sacrificing noise immunity or speed if operating temperature is held to a minimum of -20 C,
or if fanout is restricted. The Fairchild epitaxial integrated circuit process also permits an operating supply voltage of 6.0 volts

over the full temperature range with a slight decrease in fanout or noise immunity at temperatures in excess of 100 C. (See page 8).

For guidance, when designing outside the limits guaranteed by the tests given on pages 2 and 3, graphs of minimum and maximum
limits of circuit operation are shown on Pages 6 and 7. Thesegraphs will permit the designer to optimize fanout, noise immunity,

supply voltage and temperature for the specific application. Examples using these graphs are given on Page 7.

Very extensive noise threshold and propagation delay data are given inthe individual DT L 930 and 931 specification sheets (available

on request). Additional propagation delay data is given on Pages 4 and 5 of this specification. Specific characteristics of the Dual
Buffer and the Dual Power Gate may be found in the individual DTpL 932 and DTuL 944 specification, while data concerning the

effects of input extension appear in the individual DT L 933 specification.

ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired)

Supply Voltage (VCC), -55°C to +125°C, continuous +8 Volts Input Forward Current . -10 mA
Supply Voltage (VCC), pulsed, <lsec +12 Volts Input Reverse Current 1 mA
Output Current, into outputs DTuL 932, 944 100 mA Operating Temperature -55°C to +125°C
Output Current, into outputs DTuL 930, 931, 946, 962 30 mA Storage Temperature -65°C to +150°C
DTxL 930 DUAL GATE : '
DT.L 932 DUAL BUFFER DTul 933 DUAL EXTENDER DTxL 931 CLOCKED FLIP-FLOP
DTuL 944 DUAL POWER GATE I R-S MODE TRUTH TABLE
s “ tn thse)
A v —_—
LI e = $ 56 ¢ 0
B —¢- L] — J A ® J $) —§ = ¢, 0 x o0 X Qn
0O X X o Qn
X 1 BC ' 52 §= = ¢, X o o X Qn
J_ X 0 X o Q,
Cc— =1 X o= =2} Cp — — sp o x 1 1 o
X 0 11 o
D = 5 =1 ¢ — F— H Q — Q 11 0 x 1
____J ’ N 1.1 x 0 1
E— — G D G GND ﬁl 1 1 1 1 Undeter-
Il | * 3K MODE TRUTH TABLE Mined
GND F GND- ta to) X - Either a one or a zero
—_— can be present
POSITIVE zz :;2 g 1" more positive than 0"
(NAND) E=A-B-C-D-(X) 0o 1 0" For J-K Mode Operation:
LOGIC F=G-H-1-J () 1 o N Connect S; to Q and C,
. to Q '
11 Q

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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NSISTOR MICROLOGIC*

TEST SEQUENCES — DTuL ELEMENTS 930, 931, 932, 933

D CIRCUITS

Abbreviated Test Sequences for the DTy L family of elements are shown below. Thegroundpin is grounded on alltests. Page3 of

this composite gives a glossary of terms used, tables of test conditions and limits, and LTPD percentages by group.

DTuL 930 & 932 ELEMENTS

NOTE: Both elements are dual "NAND" gates; therefore, the test sequences for each are identical. Tests oneach side of thedual are identical; therefore, matching test and pin numbers
are shown in parentheses.

FORCING CONDITIONS LIMITS
© Test LTPD®* "
No, Group Notes Pin A (G) Pin B (H) PinC(I) PinD(J) Pin X (Y) Pin E(F) VCC Sense Min, Max.
L@ A Vm Vi Vm Vm ToL Veer, Ve @ VoL
3,4,5,6
(1,8,9,10) B L3 Yy i ViL iL Ton Vee, Ve O® Vom
11, (12) [o] VR GND GND GND VCCH I A I G IR
13, (14) o] GND VR GND GND VCCH IB IH IR
15, (16) c 3 GND GND Ve GND Veer Io 1 I
17, (18) [o] 3 GND GND GND VR VCCH ID 1 7 IR
19, (20) D VF VR VR VR VCCH I " (IG) IF
21, (22) D VR VF VR VR VCCH IB (ln) IF
23, (24) D 3 VR VR VF VR vCCH IC (II) IF
25, (26) D 3 VR VR VR VF vCCH ID (I J) IF
27, (28) (o] GND VCEX VCEx IE (IF) ‘ICEX
29, (30) B 2 GND GND VCCH IE (IF) ISC ISC
31 E Vpp Yyee Tppn
32 E GND V(max) LVCC I(max)
33, (34) E 3 Vx IOH vCCL VE (VF) VOH
35, 36 F tp q+ tpd - = See table of test circuit conditions and limits, Page 3.
NOTES: 1. VIL applied individually to 1 input each test. Other inputs open. 2. Isc(max) only for 930; Isc(min) only for 932. ©° *%* See LTPD group, Page 5.
3. Delete these tests for 10-pin TO-5 package: 6, 9, 10, 16, 17,
18, 24, 25, 26, 33.
DTuL 931 ELEMENT
- FORCING CONDITIONS LIMITS
Test LTPD
No. Group Notes cP ¢, Cz 8 s, Cp Sp Q Q Vee Sense Min. Max.
1 C VR GND GND GND GND VC CH lCP I'RCP
2,3,4,5 c 1 GND Ve Vi Ve Vr Veen Toplop T s,
6,7,8,9 D 3 Ve Ve Ve Ve Vecn Iop oy sy Is, 2/3 1
10, 25 D 2 CP,y, ViL Vi Veen Icp Iecp
*
11, 12 B 2 CP’a vIL VIL VII'! VIH IOH vCCL VQ vOl-[
13, 14 B 2 CP,a VIH VIH VIL VIL *IOH vCCL VQ Von
15 A cp, ¢ GND * lOL vCCL VQ vOL
*
16 A CP,C GND IOL VCCL VQ VOL
17 E GND GND GND GND GND V(max) IVCC I(max)
18 E VPD IVCC IPDH
19 B cp, a GND GND Vn-x VILS IOH VCCL VQ VOH
20 B CcP, a GND GND LS Vm IOH VCCL VG vOH
21 (o] CP, a GND GND VR VCCH ICD IR
22 (o] Cp, a GND GND . VR ’ VCCH ISD IR
23 D GND VF GND GND VCCH ICD IFS
24 D GND GND VF GND VCCH ISD IFS
25, 26 F t nd+? tp d- = See table of test circuit conditions and limits, Page 3.
NOTES: 1. VR applied individually to 1 input each test. Other inputs open, 2. VIL applied individually to 1 input each test. Other inputs open. 3. VF applied individually to
1 input each test. Other inputs open. *  Momentary Ground. ~ *# See LTPD group, page 5.
DTpL 933 ELEMENT
FORCING CONDITIONS LIMITS
Test LTPD## : )
No. Group  Notes PinA (@) Pin B (H) Pin C (1) Pin D (J) Pin X (Y) Sense Min. Max.
1,28, 4
(5,6,7,8) B 1 GND GND GND GND Iep Vg (Vy) Vep Veb
11, (12) A Vi GND GND GND 1, (g Ig
13, (14) A GND VR GND GND lB (IH) IR
15, (16) A GND GND Vg GND I @p I
17, (18) A GND GND GND VR ID (18 J) IR
19, {20) A VR Ix (IY) 5 ,'R

NOTE 1. GND applied individually to 1 input each test. Other inputs open. #*# See LTPD group, page 5.
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INTEGRATED CIRC

DIODE-TRANSISTOR MICROLOGIC

GLOSSARY OF TERMS USED WITH DTplL

In General, Subscripts are used as follows: Icgx = Output transistor collector toemitter leakage current
with V. applied to output.
o = output CEX
vFDF = Forward diode drop in 933 Element
=i t
! ey Itp = Forward diode current in 933 Element.
R = reverse, applying to high inputs. ' . '
V. = Input high (threshold)voltage.
F = forward, applying to low inputs. H
L = low, applying to a low signal level or when used with VOH = Output high voltage, with high output current (I )
flowing out of output.
\'2 to low V value.
cc ce v = Forward (low) input voltage, for forward input current
H = high, applying to a high-signallevel or whenused with F B P age, P
VCC to high VCC value. (IF) test. VF is usually ground.
IF = Forward input diode cur'rent for unit input load. Also
Non-operational Terms: shown will be 2/3 I, Ipcp, and Ipg.
V(max)= Maximum rated VCC pin voltage. IOL = Output low current.
I(max) = Maximum rated currentinto Vo pin, with V(max) ap- Ion "= Output highcurrent, flowing out of output in Vo test.
plied. . .
. . . i s I = Short circuit output current to ground, withone or
Vv = d di d . .
PD vCC pin 'voltage ap;?he' uring powe.r issipation test sc more inputs low. I, minimum confirms output abili-
Ipp = Currentinto V.. pinwithVp, applied. Ipn,, means ty to pull up capacitive loads; I~ maximum confirms
gate or buffer inputs are low or 931 clock pin input is subtraction of fanout rules when “OR"ing outputs.
. the input. high. .
low. Ippy means the inputs are hig Voer, = Low Vi pin voltage. Used for Vo, (Igp) and Vo
VR Input reverse (high) voltage for input diode leakage test. (L) tests :
IR = Reverse input diode current with VR appliedto input. "OH )
. . A\ = High V pin voltage. Used for VI ‘IF input for-
IRCP Reverse 931 clock pininput leakage current with VR CCH ward dﬁ)(gle current tests . )
applied to input. . -
Vepx = Outputtransistor collector toemitter voltage.  With ’ Cp,, = Clock Pin, pulsed. The SUbSC“Pt if any refers to
output pull-up resistor connected, VCEX = VCC to C ‘pulse waveshape. Used in testl,ng :binary elements.
o i (See page 5). L
avoid drop across output pull-up resistor.

, ’ h : VCP TH = Input” Clock Pin threshold voltage (low) © With Clock
Operational Terms:- o Pm at or below VCPTH’ thg 931 'Tmaster" Flip-Flop
VIL = Input low (threshdld) voltage. ) holds the proper ' 513“’? (oqjt_pu’tv) }E;lbip;.'qup output
VoL ~ Output low voltage, with rated fanout current Iy, into ) high.: . ) - L .

output VX = Input low (threshold) voltage extendable inputs.
TABLE OF CONDITIONS & LIMITS, TPD TESTS ¢ ‘e
- TABLE OF TEST LIMIT
(See Test Circuits, Page 5) STL S ‘
(Vo =5V, T=25°C) i
R Cy Min, Max. -55°C +25°C +125°C
tpd+ 930 3.9 K 30 pf 25 nsec 80 nsec Units Min, Max, Min. Max. Min. Max,
t, 930 4009  50pi  10msec 30 msec VoL Volts A0 40 45
p Vou Volts 2.5 2.6 2.5
tpd+ 932 510 Q 500 pf 25 nsec 80 nsec f‘R uA 2.0 2.0 5.0
tpd- 932 150 Q 500 pf 15 nsec 40 nsec IRCP LA 20.0 20.0 30.0
tq 930 4009  50pf  15nsec 40 nsec’ 1Ig mA -1.60 -1.60 - -1.50
P 1 2/31 mA -1.07 -1.07 -1.00
tpd- 930 3.9 K 20 pf 5 nsec 20 nsec Iecp mA 3.4 -3.40 -3.00
1
tpd+ 932 150 500 pf 20 nsec 65 nsec . lCEX nA 50.0
ta 982 5109  200pf 8nsec 30 nsec! Ige 930 mA -1.34  -.60  -1.34 -1.30
P Igc(min) 932 mA -16. -18. -16.
Volts 8 . . .82 . .
(vcc =5V, T=25°C) vFD 85 98 70 50 65
R Cy Min. Max. I(max) 930 mA 5.50
¢ 931 I(max) 931 mA 14.5
pd+ 3.9 K 30 pf 35 nsec 75 nsec I(max) 932 mA 6.0
t o .
pd- 931 400 Q 30 pf 35 nsec 75 nsec IPDH 930 mA 6.50
t, 91 4009  30pi  20nsec 50 nsect Tppgr 931 mA 11.0
pd+
¢ 3.9 1 IPDH 932 mA 26.6
pd- 931 9 K 30 pf 30 nsec 70 nsec 5 IR iJ.A 10.0 10.0 25,
I mA -1.20 -1.20 -1.10
NOTE 1: Correlating limit provided as design information only. FS
TABLE OF FORCING CONDITIONS
Units  -55°C +25°C +125°C Units -55°C +25°C '+125°C Units -55°C +25°C  +125°C
V(max) Volts -= 8 -- VCEX Volts 4.5 ‘ IOL 932 mA - 34 36 32
VPD Volts -- 5 -- IOH mA  -.12 -.12 =12 IOH 932 mA  -2.0 -2.5 -4.0
vCCH Volts 5.5 5.5 5.5 IOL 930 mA 11.4 12.0 10.8 VH_. Volts 1.4 1.10 .80
Vc CL Volts 4.5 4.5 4.5 IFD mA 2 2 2 VIH Volts 2.1 1.9 1.7
. 7
VR Volts 4.0 4.0 4.0 VILS Volts ] 1.40 1.10 .80 VCPTH Volts  1.10 .95 5
VF Volts 0 0 0 IOL 931 mA  10.0 10.6 9.5 VX Volts 1.80




DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

ADDITIONAL DELAY TIME CHARACTERIZATION INTO CAPACITIVE LOADS

The individual specifications on DTy L 930 and DTuL 931 give ex-
tensive delay characterizations as functions of VCC’ temperature,

- fanout and ratio of activeto inactive fanout. For each fanout, active
or inactive, 5pf wiring capacity was added. This page will show the
effects of greater wiring capacities.

Most delay attributable to capacitive loads is associated with the
positive going output. Two R-C time constants are seenin the posi-
' tive going output, as shown in the pictures below. In the 1st time
period, from the saturated low level to threshold, the R of the R-C
time constant can be given by 6KQ in parallel with ——— .
: active fanout
' Above the threshold which occurs at about 1.4 to 1.5 volts at 25°C,
. the R of the 2nd R-C time constant is 6 KQ and the rate of the volt-

.age rise above threshold isslow. The logic signal propagates through

at the threshold level; sovoltage rise above threshold does not affect
cc’ the volt-
age rise waveform may be calculated. DTuL 930, 932, 933, and

speed. By noting that both rise domains drive toward V

931 inputs (except CP) are ~ 2pf per input for active or inactive
fanout; the remaining capacitance is from board, wiring, and con-

nectors.

The tpd average curves, with 1 active fanout, Fig. 1 below, and
the typical maximum toggling frequency curve, Fig. 2, give thepre-
diction of capacitive effects on switching speeds. For frequency
division or ripple carry counting, useof 3KQ external resistorstied

from output to V in the least significant bit will increase the

ccC
maximum frequency. In Fig. 1 eachoutputhas 1 active fanout, which

is worst case.

DTul 930 — INVERTER PAIR DELAY

All Traces 1 volt/division
30pf each output
50 nsec/division

25°C V

cc = %V

1 active fanout each output

1st Negative Going Trace - Input to 1st Gate
Positive Going Trace - Output of 1st Gate = Input to 2nd Gate
2nd Negative Going Trace - Output of 2nd Gate

DTuL 931 — DIVIDING BY 2

AN

-
5
i
L

Upper Trace - Input to CP (5 volts/division)

Positive Going Trace - Output Going High (1 volt/division)
Negative Going Trace - Output Going Low (which starts Going low as
the positive Going Trace reaches threshold) (1 volt/division).

FIG. 1
T.4 AVERAGE VS. CAPACITY
(DT, 930, 25°C)

70

60 v /

50 -~
§ 0 / i
= | Vo= 4044 oo™ 60V
é 30 ,//‘\/ ‘
2 Z Vo= 5.0V
= 20

10

o .
0 20 0 60 80 100

CAPACITANCE C, EACH QUTPUT —pf

9 STAGES
A

- SCOPE
c [ c c

t

FIG. 2
TYPICAL MAXIMUM BINARY
COUNTING RATE VS. CAPACITY

10me T
Ta = 25°C
\\\ Voo 5.0V
5.0mc ™ \\ L
o] N NN
z 3.0me N
E NN
] ZERO ACTIVE FANOUT )\
o |EACH outuT N \
10 11 I NN
9 1.Ome T T N N
2 ONE ACTIVE FAN-OUT N
s EACH OUTPUT
z 500kc T f
o
8 EXTERNAL 3 KQ RESISTOR TO Ve,
300ke EACH OUTPUT
0
0 30 50 100 300 500 1000
CAPACITANCE C, EACH OUTPUT — pf
Vee
$3K 33K DTuL 930
50% A
DUTY CYCLE DTL
fcp
- !—Dﬂ
c;é #e {

|||—<-—o




DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

DT puL 930 TIME DELAYS VS. CAPACITIVE LOADS

FIG. 3 FIG. 4 FIG. 5
100 [ ” - 100 i - 100 T T
VrHResHoLD o Ta =-55°C VrnResHoLD VinResHoLo Ty =125°C
~ 1.8V £ Vee = 5.0V ~ L5V A ~1.2v Ve = 5.0V
80 §// 80 l 7 80 o
/ Ta =25°C 8 a y
o .,qy . Vee = 5.0V % / . gl
g 6 § 60 yxf § 60
| / | 1 A 'R = 4009 S
2 / 2 2 tpdt _ —1
<oy R = 4000 —— £ a0 - a0
o S PR ) — —
A o | | Py
20 tgd - 4008 <R<4K 20 1o - 4000 <R<4KQ___| 20 - 8000 < R<AKD
u— (2 pd
[ 0 o
° 20 40 60 80 100 ° 20 40 60 80 100 o 20 a0 60 80 100
CAPACITANCE C — pf CAPACITANCE C — pf CAPACITANCE C — pf
tp d test circuit for 930 & 932 used (see below)
Tpd TEST CIRCUIT DTul 931 Tpd TEST CIRCUIT DTulL 930, 932
Vee
Q
R
va’
Pulse Ino—? PULSE IN
\4
Vim) = PW > 100nsec 6.
P.W. > 100 nsec iiz K o
Vin

‘ 1
‘f[__ = = =4 J
20 pf

Vin -—3

GND.
930932 ¢ 4t =
GND
Vour
GND.
Cl and C2 includes probe and jig capacitance Tp " of 930, 932, and 946 elements will be read from input at 1.3 V.
vThx' eshold = 1.5V at 25°C; at other temperatures VThr eshold will be stated. All diodes FD600 or equivalent.
CLOCK PIN WAVEFORMS
TABLE OF LTPD's (For 931 Test Sequence, Page 2)
(These apply to the test sequence on page 2) START OF
TEST
SENSE TIME
CP,>2.5V
Group -55°C  +25°C +125°C o
A 15 1 15
% o% % CPb> 2.5V
B - 10% . 15%
C - 10% 15% v
D - 10% 15% F
E - 10% 15% CP,>2.5V
P - \
VeptH
A(OMENTARY
GROUNDS
RELEASED
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DIODE-TRANSISTOR MICROLOGIC™ INTEGRATED CIRCUITS

MINIMUM-MAXIMUM DC CURVES I Vs. Ve & VCC

FIG. 1 - FIG. 2
—1 I DTulL 930, 932, 944, 946, 962 —1 I DTuL 930, 932, 944, 946, 962
MAXIMUM VS. TYPICAL MAXIMUM VS. TYPICAL
(Vp =0V & V. =.750V T,=-—55°C & +25°C) (Vg =0V & V. =.750V T, =-+125°C)
2.0 l 2.0 v
|
TEST POINT,
| 9/ TEST POINT, e -—
15 D 15 |
we - o
L~ T WY - 9
wWoeee | o -] GND
- WA - = NS Ve T
10 ] ‘ —'j?‘cl_ 10 / 2 ‘ﬂ l
NP : S -
P Pt
0.5 0.5 Tov
— Vg = 0.
—— Vg = 0.0V F
- v: = 750v T VFT 78V
O35 40 45 50 55 60 0 35 40 45 50 55 6.0
Veg— VOLTS Vee- VOLTS
FIG. 3
lece DTul 931
MAXIMUM VS. TYPICAL
(Ve =0V & V, =.750V T,=+25°C)
4.0 T )
TEST POIN'I'/ Note that with VF = 0 and Inputs Sl’ Sz, Cl’ and C2 at VOL’ IFCP OVee
Tp = 25°C current is summed through three diodes —both input AND Gate diodes and g—
3.0 one of the Clock-coupling transistor emitters. As the Clock Pin voltage :D
< (VF) rises to approach VOL’ current starts to flow into one of pins Sl’ ¢ Ipw—
E
| / SZ’ C1 , or C2 (since all of these pins high is not anallowed logic state).
st 20 /’ Also when the collector of the Clock-coupling transistor rises (the col- v :D [
- / lector is at VCE(sat) + VF), current flows into the low output of the FT
1.0 yd L cross-connected output Flip-Flop . Therefore, IFCP equal to 2 IF isa = ocNp
/: 4 - 7 —V zov conservative rating and test current is much higher than will flow "in use."
Pig 1
TYPICAL' -=Vg =75V
[ | 1
35 40 45 50 55 60
Voo — VOLTS
OUTPUT LOW CURRENT VS. Vcc OR Voo FOR 930 AND 931 ELEMENTS
FIG. 4 FIG. 5 FIG. 6
lo. VS. Vec oL VS. Vec lo. VS. Vou VS. Vec
(T, = +25°C, Vo = .400V) (T, = —55°C, V¢ = .400V) TYPICAL VS. MAXIMUM (T, =+125°C)
30 | 30 30
Ty =25C Ta =-55°C Ta =125°C
%
l”
/ = 5. \t’/ 1
E AYPIcAL £ TVP'CV E o
1 1s 11 A |15 2’
3 / /{ 3 // E /
/ / TEST POINT /] h. TEST POINT]
' L mimimun fniMm EST POINT
/ : — MAXIMUM Vo,
0 o o ==~ TYPICAL Vo,
2.0 4.0 6.0 20 40 6.0 ) .25 .50
Voo - VOLTS Ve — VOLTS VoL — VOLTS
OVee
Vin
3 lo
Vepry —Q 931
[
Vll_;—_j I
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NSISTOR MICROLOGIC™ TED CIRCUITS

DT uL INPUT THRESHOLDS
VS. TEMPERATURE DT UL CLOCK PIN THRESHOLDS ~ PFFINTIONSOF 931 CLOCKPINTHRESHOLDS
(except DT uL 931 CP) VS. TEMPERATURE VG pa(min) WithCP ator above V, - 1. (min),
3.0 ' 20 - the clocked inputs will control the
Vin TEST POINTS state of the ""'master' Flip-Flop,
\,gwmmuu with V.. and clocked -inputs
/ worst case.
2.0 / .
" " Vet MAXIMUM ‘ VCP TH(min) Wi‘th‘CP at or below VCP TH(min),
’é \ Ve TYPICAL g 1.0 the "master" Flip-Flop‘ will con-
o \I.‘ TYPICAL: )\ trol the output Flip-Flop, with
] VCC and outputs worst case.
-
V. TEST POINTS Vep TH(max) With CP at or above Vi, Tﬂ(max) ,
TEST POINTS the "master' Flip-Flop will not
05 25 125 0.55 25 125 ) control the output Flip-Flop, with
TEMPERATURE ~ °C TEMPERATURE — °C V... and outputs worst case
. : cc : :
OUTPUT CURRENT VS. OUTPUT VOLTAGE FOR DTyL 930 AND 931 ELEMENTS
FIG. 9
20 V Vee
-1g¢c TEST POINT i ouT
e
% I
I; e N MAXIMUM at Vec = 5.5V V||_ —_—
A I &
‘ GND
Wpomr/ \& e VO uT
MINIMUM at Vcc = 4.5V
loni ¥
o TN 1
20 . 4.0 6.0 -
oyt - VOLTS
EXAMPLES OF USES FOR THE MINIMUM~MAXIMUM DC CURVES (Pages 6 & 7) -
EXAMPLE 1.

A low DT L 930 output at -55°C fans out to 8 inputs of DTuL 930 or 932. Voo =5V. Positive DC ground
noise (Vyg) of 350 mV is appliedtothe 15t 930. Its output may thus riseto .75 Volt (Vng + Vor,)- 4.65Volts
(VCC - VNG) remain from Vo pin to ground pin; this is above VoL = 4.50V, and test Iy, is conservative. ) Veo
Maximum current flowing in each input of the 8 930/932's is givenby Fig. 1 on Page 4 with Vi = 0.75V and ’ l
Vee = 5V; the current (I) is less than 1.25mA and total current (<8 x 1.25 = 10mA) is less than the Igp,
test current used at -55°C to saturate the low output. Above the 350 mV of Vg already applied, the dif-
ference between the common node voltage (<.75 V) and the low input threshold (VXL =1.40V)ofthe8 930/932's

is still >350mV, allowing for signal noise to be superposed above ground noise.

_( |
EXAMPLE 2. . Vo ﬂ

The IF and IOL curves on Page 6 may be expressed in analytical form, as follows

8 DTuL 930 or
DTul 932 GATES

sl

Vo - Vo - V.
cc F FD ) 7
Ip (930and 932) < ———— 0 T, <25°C ‘ -

For TA greater than 25°C, the 3 KQ rises by 0.12%/°C to approximately 3.36 KQ at +125°C. V.

is the temperature dependent silicon forward diode dropand is about
0.70V at 25°C and 1 mA, AVFD/"C is roughly 1.8 mV/°C. : )

FD

The ratio of IOL’ on 930 and 931 (Figs. 4, 5, and 6) at V. , below test V, I at test VCC can be given by

cc ccr Plog

° o - .
-55°C A4 -3.0v @ 25°C S VCC -23V » ,

=45V ~ 45V -23V

I @ I
OL CcC and by OL

>
Test IOL @ VCCL = 4.5V 4.5V - 3.0V Test IOL @ VCCL

Since, at 25°C, I > 12 mA at vCCL = 4.5V is guaranteed by the Page 2 and 3 specifications, at VCC pin to GND pin voltage of 3.6 V'is (%:—;—%

oLZ )12 mA = 7.1 mA,

ToL

‘The similar expression for the 932 gives a very conservative value due to the phase splitter gain. Above VCCL’ I oL is limited by VOL withan essentially resistive

v .
OL R
(I saturation resistance) slope. Fig. 6 at +125°C shows this, with VCc having relatively small effect.
L
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DIODE-TRANSISTOR MICROLOGIC'™ INTEGRATED CIRCUITS

SUGGESTED INPUT—-OUTPUT LOADING FACTORS

RULES FOR USE OF TTxL 103 AND 104 WITH DT:L
4V < Vo < 6V)
} i_ . * l I 1%
1= 8. 1= 7 | |
11— . 1— 152 F:*
/] (EXT) .
1
v, DTHL 930, 1j = —*
% 946, l 1:
1 Voo = ——1GND
% 962 cc
%y —
: ; DTL 930 "wired OR” == 15
1 X
1 % = j pe— *C T
1 25 1 =t
e R ——® 8 (930) ][ '[
! h or 25 (932 * T
2/ e———
0 (EXT) Gl 11— (932)
. —7
% DTuL 932 [pa— * = 2 input loads for fan-in = 1 to DTuL output driver,
v, DTl 944 1— N
}— * = 3 input loads for fan-in - 2 to DT L output driver.
1 e * = 1 input load to TTuL output driver.
{._ DTuL 931 l——{ These input loads are primarily determined by inverse beta leak-
—
! ° i——w age at the TTuL inputs at +125°C. For special cases where im-
1 ——p 1 proved loading rules may be required, please consultthe Fairchild
Sale: .
% DTuL 933 EXTENSION OF INPUTS S representative
. i The TTuL makes an excellent output interface driver for DTuL.
The number of elements that may be driven by an output terminal may consist of any TTuL outputs can be tied thru external 1 8
combination of elements whose summation of input loading does not exceed the out- kL outp led thru externalloadsto 8 or 10V separate
put terminal driving capability. voltage supplies, to obtain output levels up to 6 or 8 volts.

MISCELLANEOUS RULES

1. Outputs of DT L 930 may be tied together for the "wired OR" function
(ABCD - GHLJ = ABCD + GHLJ). Subtract 1 unit fanout for each added gate.
Subtract 5 fanouts for six added gates.

2. Outputs of DT L 932 may not betied together for the "wired OR" function.

3. Extension of inpris wun the DTuL 933 does not affect quiescent loading of
the supplemented element (DTuL 930 or 932). However, capacitance due to
wiring to the. DTuL 933 will affect noise tolerance and propagation delay, and
thus establish a fanin limit for the particular application. Please refer to

DTuL 932 = 18, If temperature is maintained above -20°C, no fanout re-
duction is necessary.

5. For operation with a nominal supply voltage of 6.0 volts from -55°C to
+125°C, DTuL 930 = 6, DTuL 931 = 6,
DTuL 932 = 20. If ambienttemperature remains below +100°C or if worst case

reduce element fanout as follows:

Noise Thresholdis consideredto be 250 mV, no fanout reduction is necessary.
Except as noted, these rules apply over the entire military temperature range

with a supply voltage of 4.5 to 5.5 volts. These rules also permit a 50°C

the typical curves on the DTuL 933 Dual Extender Element preliminary temperature differential between individual elements. These rules guarantee

specifications. a worst case signal-line or ground Noise Threshold of at least 350 mV.

Practical Noise Thresholds exceed 500 mV.
4. For operation with a nominal supply voltage of 4.0 volts from -55°C to

© +125°C, reduce element fanout as follows: DTuL 930 =5, DTuL 931 =5, 6. All rules for DT L 930 apply to DTuL 946 and DT L 962,

10 LEAD TO-5 PACKAGE PIN LOCATIONS PURCHASING INFORMATION
9YXXX52
Y = 1 for 14 pin CERPAK
Y = 5 for 10 pin TO-5
XXX = 930
931
932
933
GND " Z = 1for -55°C to +125°C operation
DTuL 930 DUAL GATE DTul 931 DTuL 933
DTuL 932 DUAL BUFFER CLOCKED FLIP-FLOP DUAL EXTENDER
DTuL 944 DUAL POWER GATE
(cont'd) ,
EXAMPLE 3.
The test sequences on Page 2 and tables of conditions and limits on Page 3 use two values of VCC’ VCCL and VCCH' With a

nominal 5 volts VCC’ for example, and assuming AV, =+.2V, testing at V = 4.5V and VCCH = 5.5V allows simulationof

cC CCL
+0.3V groundnoise Vg or Ve linenoise VNG" Since there is gain associated with Vo (refer to DT L 930 and 931 specifications) , Vng!
particularly at lower temperatures and Vo values; the test guarantees of output low current andvoltage arethe worst case test T
conditions to simulate worst case ground noise. Much better numbers could be shown, for example, inthe ratio of output current ELEMENT Vge PIN TO GND

PIN VOLTAGE

to input current (I /Ip) if both Iy and I were measured at identical Vo values and if input current was sunkinto Vg = Vo,
the worst case low output level, or even into Vg = Vyp, the inputthresholdvalue. However, the test values would then guarantee l
only signal line noise immunity, where there is no gain associated with Vyg. By use of the Minimum/Maximum DC curves on
Page 6 or by the Example 2 equations, limits for the single Vo testing approach could be recovered. More important, each

design or components engineer can develop the fanout, power, and noise margin tradeoffs for this unique application.
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DTuL 932 DUAL BUFFER ELEMENT
DTuL 944 DUAL POWER GATE ELEMENT
DIODE TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

GENERAL DESCRIPTION - The DTuL 932 Dual Buffer Element andthe DT L 944 Dual Power Gate

) TYPICAL FLAT PACKAGE
Element are dual 4-input inverting drivers for use with the Fairchild Diode-Transistor Micrologic TOP VIEW
Family or any similar DTL logic circuits. The fan-inof either element may be extended with the use of )
the DTpL 933 Element. Input thresholds and currents arethe same asother DTp L gate elements. ! 1l T -
. : _L_:—: 3 —— T
Both DT L 932 and DTy L 944 Elements have typical saturation resistances of 5 ohms which allow 5 — 25
output currents of upto 100 mA. The DTy L 932 features an emitter-follower output pull-up, which T—,: —
provides a high fan-out device with superior capacitance-driving capability. — " . —
‘ B R 7 = 3 8
The DT L 944 features an output with no internal pull-up. Thus, 944 outputs may betied together
. L . . [<-1875+}<— 26 MAx—=-1875]
for the "wired-OR" function, or may drive inputs with logic thresholds of 4 to 6 volts. The 944 is
intended as a high fan-out gate interface driver, or low-power lamp driver. An external pull-up _‘i
resistor may return tothe nominal DTuL VCC supply of 5 volts or to other supplies upto 12 volts. f 1=
These supplies may be located near the output or at the far end of an open transmission line or S F
twisted pair interconnection. gxg3251,A_932 EiEMENT
es s . : 9X94451—944 ELEMENT
Complete test specifications, typical and worst-case DC curves, tp 4 curves, and suggested loading X = 3 CERPAK
rules are included in these specifications. B X =510 PINTO-5
ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired)
Supply Voltage (VCC), -55°C to +125°C, +8.0 Volts Input Reverse Current 5.0 mA
Continuous ; )
‘Supply Voltage (Vc C)’ pulsed, < 1.0 sec. +12 Volts Operating Ambient Temperature - ' -55°C to +125°C
Output Current, into Outputs, Continuous 150 mA Storage Temperature -65°C to +150°C
(21;8“;13;12?;; d;nto Outputs, pulsed, 300 mA Operating Junction Temperature +175°C Maximum
, (See note A on page 2))
Input Forward Current -10 mA
LOGIC DIAGRAM (TOP VIEW) SCHEMATIC DIAGRAM OF THE SCHEMATIC DIAGRAM OF THE
A Vee DTuL 932 ELEMENT DTuL 944 ELEMENT
|- (ONE SIDE ONLY) (ONE SIDE ONLY)
B — Vee Vee
) | | 7
< < ‘
— -J I Y < ’ 1 . 085K
PE—— — H > 3 :
E — ———T T = G A O—N'_ i : '
GND | 1 S F L
E
POSITIVE (NAND) LOGIC £ = FECDN X O—non4
F = GHIIY) o oK
NEGATIVE (NOR) LOGIC ) N 0.63K 0.63K
(symbol not sh ) ° .
E = A+B+C+D+(X) k
F = GFATIRITY) - . Gnd. Gnd.
L
L
' SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

TEST SEQUENCE DT.L 932 AND DTyL 944 ELEMENTS

NOTE: ‘Both elements are dual "NAND" gates; therefore, the test sequences for each are identical. Tests on each side of the dual are identical; therefore, matching test
and pin numbers are shown in parentheses.

Test LTPD Notes PinA PinB PinC PinD PinX PinE VCC Limits
No. Group (G) (H) () [8)) (Y) (F) Sense Min. Max.
1,(2) A VB Ym Ym Vm o VecL Ve(Vp) VoL
3,4,5,6
(7,8,9,10) B L Vi, Y Vi Vi Ion  Vecw Ves)  Vom
11,(12) C VR GND GND GND VC CH I A(IG) IR
13, (14) C GND VR GND GND Vc CH IB (IH) IR
15, (16) C GND GND VR GND Vc CH IC (II) IR
17,(18) C GND GND GND VR VCCH ID(IJ) IR
19, (20) D VF VR VR VR Vc CH I A(IG IF
21, (22) D VR VF VR VR VC CH IB(IH) IF
23, (24) D VR VR VF VR VC CH IC (II) IF
25, (26) D VR VR VR VF VCCH ID(IJ) IF
217, (28) [o] 3 GND Veex  Veex IE(IF) Iopx
29, (30) B 2,3 GND GND VCCH IE(IF) ISC
31 E VeD Lec Topn
32 E GND V(max) IVCC I(max)
33,(34) E Vx Ion VeeL Ve(Vg) Vor
35,36 F tp ) tp d- See Table of test circuit conditions and limits.
35,36,37,38
(39, 40, 41, 42) B L4 Vg o Y Vi Veex Vecn I (Ig) Icex
43, (44) B 4 Vs  Veex Vecm Ig(g) IcEx
45, (46) B 4 GND ICE VCCH VE(VF) LVCE
NOTES:
(1) VIL applied individually to 1 input each test. Other inputs open. (4) DTwL 944 only.
(2) Apply GND to both pins A and G. (5) On 10 Pin TO-5 units, pins D, X, I and J are omitted. Thus tests
(3) DTwL 932 only. 6, 9, 10, 16, 17, 18, 24, 25, 26, 33, 38, 41, 42 and 43 do not apply.
TEST LIMITS—DTuL 932 AND DT.L 944 CONDITIONS AND LIMITS, tpd TESTS
. -55°C +25°C  +125°C
Units  Min Max Min Max Min Max (Vgg =50V, T, =25°C)
VOL Volts 0.4 0.4 0.45 .
R (o] 2 Min. Max.
VOH Volts 2.6 2.5 2.5
IR LA 2.0 2.0 5.0 tpd+ 944 510Q 20 pF 15 ns 50 ns
1 IF mA -1.6 -1.6 -1.5 tpd- 944 150Q 100 pF 10 ns 35 ns
t 932 5102 500 pF 25 ns 80 ns
Iopx?32 LA 50 pd+ p
ISC (min)932 mA -16 -18 -16 tpd- 932 1502 500 pF 15 ns 40 ns
I( )932&944 mA 6.0 tpd+ 944 150 Q 20 pF 10 ns 35ns (Note 1)
max
Ippd44 mA 20 tod- 944 510Q 20 pF 5.0 ns 20ns (Note 1)
IPDH932‘ mA 26.6 tpd+ 932 150Q 500 pF 20 ns 65 ns (Note 1)
ICEX944 mA 0.05 0.1 0.2 tpd- 932 5102 200 pFF 8.0 ns 30ns (Note 1)
LV ,..944 Volts 6.0
CE NOTE: Correlating limit provided as design information
only.
FORCING CONDITIONS Units -55°C +25°C +125°C Units _ -55°C +25°C +125°C
V(max) Volts -- 8.0 -- IOL944 mA 36 40 36
vPD Volts - 5.0 -- IOL932 mA 34 36 32
VCCH Volts 5.5 5.5 5.5 IOH932 mA -2.0 -2.5 -4.0
VCCL Volts 4.5 4.5 4.5 VIL Volts 1.4 1.1 0.8
VR Volts 4.0 4.0 4.0 VIH Volts 2.1 1.9 1.7
VF Volts 0 0 0 VX Volts 1.8
’ VCEX Volts 4.5 4.5 \4.5 ICE944 mA 5.0
. NOTE A:
" Allow 200°C/Watt OJ-A for TO-5; 300°C/Watt OJ-A for cerpak. Allow 50°C/Watt QJ-C for TO-5; 180°C/Watt 6 -c for cerpak. Heat removalin cerpakis highly
dependent upon contact surfaces or air flow and on lead attachment and Thermal paths thru leads, aswell as number of soldered leads.

3-22



DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

VoLTS

MINIMUM /MAXIMUM AND TYPICAL DC CURVES tpd CURVES

FIG. 1. —1 | DT,L932, 944
MAXIMUM VS. TYPICAL
(T, =—55°C &-25°C)

FIG. 5. TYPICAL OUTPUT LOW
CURRENT VS. SUPPLY VOLTAGE
(—55°C and +25°C) (932)

FIG. 8. TYPICAL t..— VS.
CAPACITY (932, 944)

P T, 5%
r:srlpomr\/ ° VoL < -0V pd L
< 4 Y
] § VAR .
RS - TS Vee = 6.0V
W = / %°C Z
WS g 507 TEST POINT ] 30 1502 < R< 51007
/ 2> w\’\c':—\" = sA " \
- s .
L0 TR | ; 0 s/ % oo S [Vec a0
. ~ - Q 7T 55 ' 150Q <R <5102
- - 2 i Vi 7| TEST_POINT| - \ /7
.- 5 ~ ST 17 2 7
(2" 5 2 O F— S 2 >~
, : Y7
0.5 ; VS :
= 1TV ARED
— Vg - 0.0V = I -t*;( 7/ ‘|~ FOR DTuL944 ADD
—mm Vg - T30V AL | ~ama 0 curves |
0 ! ! o | [ ror same vee 10
0 35 40 45 50 55 60 2.0 3.0 4.0 5.0 100 20 500 1000 2000
Veg - VOUTS Vee - SUPPLY VOLTAGE - VOLTS CAPACITOR C - pF

FIG. 6. TYPICAL OUTPUT LOW

FIG. 2. DTuL INPUT THRESHOLDS CURRENT VS.(g;lz'I;PUT VOLTAGE

VS. TEMPERATURE (932, 944)

FIG. 9. TYPICAL t..+ VS.
CAPACITY (944)

T T
| Vec - s.0v -
Vy, TEST POINTS I o
- " kS Tp" 15°C . B P
) A
| ) = %
2.0 » 5 iy
o~ 3 L 120
\ =) ?\0‘\' P
&
\ Vi TYPICAL § ) py X A )
Yy, TYPICAL 5 DA% 2w
1.0 - g Vs
" o /
T or 1o 60n e Vs TEST POINT-+— R
Forlg > 60mA, Vyy 3 /// ° LI
V) TEST POINTS increases but is less /s /\‘ - ey A
0 than 2,0V at 150mA. /“,/cc 4.9 | I o ]
55 = 1% h 0.2 0.4 0.6 0.8 0 ) r © o ™
TEMPERATURE - °C Vge - OUTPUT VOLTAGE - VOLTS CAPACITOR € - f

FIG. 3. TYPICAL POWER DISSIPATION
PER SIDE VS. SUPPLY VOLTAGE

FIG. 7. TYPICAL OUTPUT LOW
CURRENT VS.(&:J;I’)PUT VOLTAGE

FIG. 10. TYPICAL t..+ VS.

- POWER DISSIPATION - mW

Pq

“lout = OUTPUT CURRENT - mA

(QUTPUT NOT LOADED) (932, 944) CAPACITY (932)
100 I T T 160 110 T
25°C ALL INPUTS HIGH 1 L Lr, - s Vee = 5.0V l ]
50 L ) T— R - 5100 | /
= H Tp - 155%C % /
| Y]
. -V 5 P cc ~ 6.0V /
o E - 510
% - e e " ST K
10 — w0 < L Vee = 6.0 ’
‘“‘/“1‘%/ 5 SARRCS 2 sl 1{09 v a //
5.0 T 5 A A T = AN A N - aov
ONE OR MORE INPUTS LOW — 3 . -~ r —
s T LN TEST POINT ol // R = 1500
3
o= Ak
4 /(5.5“ {
10 0 Neg 10
3.0 4.0 5.0 6.0 7.0 0 0.2 0.4 0.6 0.8 100 200 500 1000 2000
Ve - SUPPLY VOLTAGE - VOLTS VoL - OUTPUT VOLTAGE - VOLTS CAPACITOR C - §F
FIG. 4. TYPICAL OUTPUT CURRENT tpd TEST CIRCUIT FOR DT4L 932 ELEMENT
WITH INPUTS LOW (932) pd #
% Vee
TEST ELEMENT
2 :——Ll———-1 2kQ (944)
5k PULSE ||N | | 15v X=X 13v
= ‘/R GND
1 I = tode tpd-
’ i | v, r
| ouT
20‘;}2: -- —T_ --- = Your GND
50 . A———
g '-J—' C2
o =
0 | | 'NQH)
10 2.0 3.0 4.0 5.0 All Diodes are FD600 or Equivalent at 25°C
Voyr - OUTPUT VOLTAGE - VOLTS C) and C includes Probe and Jig Capacitance
NOTE:
The same circuit is used on the DT L 944 element except that all diodes are omit-
ted. The resistor R is tied to capacitor C and the Test Output. A 2kQ resistor

is used to load the input gate.
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DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS

SUGGESTED INPUT-OUTPUT LOADING FACTORS (Please refer to DTuL Composite Data Sheet for complete family rules).

MISCELLANEOUS RULES

0T 932 DTl 84 1 DT L 932 may not be output ""OR"ed. IOPIA%I:(%(EEO -5

1 1 : :

1 @““ ;@'” 2. For increased current, inputs and outputs of
1

o o {Less resistor subtraction) 1/2 DTuL 932 or 1/2 DT L 944 may be paral-

leledupto 4 common outputs. Each combined

INPUT LOAD FACTORS FOR OTHER DTuL ELEMENTS input = 4 loads. Combined output = 100 loads.
1 - DTupL930, 946, 932, 944 inputs 3. DTuL 944 may be output "OR'"ed.
2 - DTupL931, 945, 948 CP pin 4. An external resistor should be used with
2/3 - DTuL931, 945, 948 S1 S2 C1 C2 DT.L.944. With external R to 5 volt VCC .
3/4 - DTuL 931 SD CD pins +0.5V; subtract output loads as follows: GND
2 - DTupL945, 948 S_ C_ pins R = 2k - 2loads DTuL 930 DUAL GATE
D D DTuL 932
1 - TTuL103, 104 when driven by DTuL 932 R = 1k - 4 loads DU&I_.MEl;EI‘;ER
or 944 with external resistor <510 €. R =.510k - 8loads DUAL POWER GATE

MISCELLANEOUS APPLICATIONS

NOTE: In some of these applications, use of the elements is made within the design of the element but beyond the guaranteed test limits on page 2. Consult your Fairchild
sales representative for additional information and/or selection requirements.

INTERFACING o DRIVING L AND MW,.L
Veg = 5V
R Line
—_— Receiver 3V < VCC <4V MWpL
or
s DToL 944 ! rwisted Pair! Receivers av<vgg <oy 27V <Veo< 36V
2 1 or other |
| Noisy M
| Environment | uLk 900 o MWul or ulL Gates
. ,MWuL 909, 921 or Flip-Flops
B up to 12 volts. Line Receiver may have nominal low level Discrete Circuitry

<1 volt; nominal threshold =24V and nominal high level > 8V, % DTul 932

le. i 1 ibl :
for example. Resistor selected should be as low as possible Rules: With Vi, > 4.5Va 932 will drive 25-unit u Logic loads or

consistent with required low input level of receiver, number of 100 MW, L unit loads.

receivers, and power dissipation of system. For a guaranteed

VOI-I level above 6 volts, an LVC E selection may be desirable; Derate DTuL output drive by 25% for DT L 932 vCC =4V.
for use of resistor that requiresthe 944 to sink more than 40 mA Refer to DTuL 932 Output Current vs Output Voltage

(at VOL above .40 volt), ahighcurrent IOL - VOL selection may curve, Page 3, for matchingto pL-MWp L I AVAILABLE

be desirable. requirements.

POWER GATING LAMP DRIVING

Suggested Ratings T, <75°C
Card 1 A -

Power Dissipation TO-5 400mW Maximum

Ve Power Dissipation Cerpak 240 mW Maximum
N el 5V < Vge < 6.3V

Maximum "hot" lamp current

R
N | Driven o—@——-o B+ 120 mA TO-5 one side only ON
- Elements 100 mA Cerpak one side only ON

5V, 100 mA Lamp

Gnd  or Equivalent 90 mA TO-5 both sides ON
Card N ’ "ﬁ l;uL 932 75 mA Cerpak both sides ON

@J— ""Cold" lamp current is limited by saturation resistance, emitter resistance, and
base current to about 200 to 250 mA.

’ The most significant thermal time constants for 932 and 944:
Each output driver is 1/2 DTuL 944. Note that the DTuL 944

TO-5 Package 50 ms Cerpak 100 ms
is a direct high fan-out replacement for DTuL 930, except Thermal time constant is measured by forward diode drop in one gate with power
. pulsed into opposite gate. A high current 8 selection is desirable in this appli-
that an external resistor must be used. cation. -

FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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DTuL933 DUAL FOUR-INPUT
- EXTENDER ELEMENT

FAIRCHILD DIODE-TRANSISTOR MICROLOGIC

The DTuL 933 is a Dual Input-Extender consistiné of two independent diode arrays
identical in every respect to the input diodes of the DTuL Gate and Buffer elements.
DTuL 933 elements may be usedto extend fan-in capability to more than 20 without
adversely affeéting the noise immunity or load driving capability of the element to

which they are connected.

Good practice dictates that extension interconnection paths be as 'shdrt as possible N

to minimize the effects of distributed capacitance on circuit performance. The

effects of capacitance are summarized on the back page.
Typical input capacitance of DT L 933 is 2 pf and output capacitance is 5 pf.

For complete test sequence and test values, please refer to the composite
DT uL specification

TYPICAL FLAT PACKAGE
TOP VIEW

e 1875 == - 26 MAX e 1875

PART NO. 9193351

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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ro—
SCHEMATIC R I C U I I FLAT
DIAGRAM X T Y PACKACE
|
c O—M— | ——DI»—O H
DO Iq i B DI oG (TOP VIEW)
GND.
10
% 930 or 932 B I /
A r L 8 —
. ] o—€ N & '
N ) ) |
° X(or Y) : 1 FORWARD VOLTAGE L 60
LOGIC G ol s g - ‘
EXAMPLE H % 933 Yior X FORWARD CURRENT 5 i /-
. J | + 25 c 5 |
z . | /oo
- 2.0 /
POSITIVE LOGIC E=ABCDGHIJ /
NEGATIVE LOGIC E=A+B+C+D+G+H+1+J o Y
o s ° 0.2 04 06 ° 08 10
- (INPUT'VOLTAGE — VOLTS
Copyright 1964 by Fairchild Semiconductor, a Division of Fairchild Camera and Instrument Corporation
SEMICONDUCTOR
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DT.L 930 tpd + VS.
EXTENDER PIN CAPACITANCE

Use of DTuL 933) on Time Delay of DT

DELAY TIME — nséc

DELAY TIME — nsec

Cy~30pf
‘Vc(;:d.’OV
. Vg = 6.0
R =4000 . . Vg = 6.0V
B |
©. |[R'=400Q . Vo= 4.0V
e L
too 20 0 60

Cy—. CAPACITANCE - pf

WAVESHAPES

vine

—e{tpd — l,,]—
18v

+ 25°C

DT.L 930 tpd — VS.
EXTENDER PIN CAPAGITANCE

DELAY TIME — nsec

160 i

C2 = 30pf /
120 R = 4000 /
. / /

»9 y
Nl
40 ~ 6_0“
NGO
[
[ 20 40 60 80

Cy— CAPACITANCE - pf

od” at R = 5KQ is slightly lower. -

TEST CONDITIONS

Vee
R
930 or 932
I
PULSE IN }
l l
T
I
| _l
C1x C2

ik

200

150

100

50

Typical Curves to Show the Effects of Extender Pin Capacitance (Resulting From the
ul 930 Dual Gate and DTuL 932 Dual Buffer

DTuL 932 TIME DELAY VS.
EXTENDER PIN GAPACITANCE

Cy = 300pf & A

N/ R =5100 tpat Vo= 4.0V

AL I H

/4 1 1

R = 5100 tpg+ Veg= 6.0V

||

25 50 75 100
Cy— CAPACITANCE - pf

Diodes are FD600

C1 represents the summation of the
DTpL 933Dual Extender Element out-
put capacitances (~5 pf per output) and
associated board, connector and wiring

capacitances.

Typical Curves to Show the Effects of Extender Pin

Capacitance on Noise T

PULSED GROUND NOISE
THRESHOLD AS A FUNCTION
OF EXTENDER PIN
CAPACITANCE

t,-l- 1ns
Vns =0

+ 25°C

PULSED SIGNAL LINE NOISE
THRESHOLD AS A FUNCTION
OF EXTENDER PIN
GAPACITANGCE

T
tr = lns
VNG = 0

C <
200¢

e < ~——
c“"’pr

N

VNG — GROUND NOISE — VOLTS

NOISE THRESHOLD

0p, or

T~

N

VNS — SIGNAL LINE NOISE — VOLTS

NOISE THRESHOLD

" - PULSE WIDTH — nsec

o]

20 © a0 .60 80

20 40 60 80
PULSE WIDTH — nsec

hreshold of DTxL 930 Dual Gate

TEST CONDITIONS

Vcc= 5V

510Q

il

Diod.es are FD600
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4501
CCSL MICROMATRIX™ QUARTER-CELL

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 4501 consists of a single 4-input DTuL gate designed for use in breadboarding

the 4500 Micromatrix™. It corresponds to one of the 32 quarter-cells available in the 4500 Micromatrix PHYSICAL DIMENSIONS
array. Logic flexibility is offered with pin options for interconnections of four independent elements. These TYPICAL DUAL IN-LINE PACKAGE
elements are a) 4-diode cluster, b) non-inverting amplifier, c) common emitter inverting amplifier and In Accordance With

JEDEC (TO-116) Outiine

d) load resistor. o 290
lfawai

FEATURES
o Offers 4500 Micromatrix breadboarding capability . ; 200 NOTE 14+~ 350 WX —|
e Compatible with all CCSL devices lzs”fyi“'“fj -~
‘ ' e
090 2 13[n
J}mi 3 12
ABSOLUTE MAXIMUM RATINGS & b
Vcc Pin Potential to Ground Pin —5Vto+7V ( P wp
Input Voltage —.5Vto +5.5V ! ° o
Voltage Applied to Outputs —.5Vto 4V Value NOTE 2 J_Ec L g
Storage Temperature —65°C to +-150°C f-iaae
Temperature (ambient) under Bias - : —55°C to +125°C N eats s nanded o rsoron o rows an 300 camters Ty ore

Ppurposely shipped with ‘positive" { 350) misalignment to facilitate insertion

2. 80ard-dniling dimensions should equal your practice for a conventional .020
inch diameter lead.

ORDER INFORMATION

Specify A6A45015XX, where 5XX is 51X for —55°C to +125°C temperature range or 59X for the 0°C to
+75°C temperature range. )
To order 4500 design kit, specify AGA4501KTX

CIRCUIT SCHEMATIC (PIN NUMBERS) LOGIC DIAGRAM (PIN NUMBERS)
14
{ "
R2:: R‘ vcc =PIN 14
1 GND=PIN3

) , : ‘

5 3 1 H 3 1 12 13 2
Sh 2 7

§ n 8

8 TYPICAL RESISTOR VALUES ﬁ3:;
Ry = 1.75kQ 3
R3 = 5kQ
Ry = 6kQ
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 SEM'CDNDUCTDR
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FAIRCHILD 4500 MICROMATRIX™ + 4501 QUARTER-CELL

ELECTRICAL CHARACTERISTICS (T, =

MILITARY' TEMPERATURE RANGE

—55°C to +125°C, Vo = 5.0V = 10%) Connected as NAND gate with pull-up resistor

LIMITS
SYMBOL CHARACTERISTIC —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. |MIN. TYP. MAX. [ MIN. MAX.
Vou Output High Voltage 2.6 26 34 25 Volts | Vec =45V loy = —180 #A
V,_on any input
Vou Output Low Voltage 04 022 04 0.4 | Volts | Voo =55V lop =8mA
Vee =45V lop =6.2mA
Viy Input High Voltage 2.1 1.9 1.7 Volts | Guaranteed input high
y ' threshold for all inputs
Vi Input Low Voltage 1.3 1.0 0.7 | Volts | Guaranteed input low
’ threshold for all inputs
I Input Load Current 16 118 1.6 16 | mA Vee =95V Ve=04V
1.24 . 091 1.24 1.24 | mA Vee =45V Ve=04V
Ix Input Leakage Current 2 10 | #A Vz =4V, GND on other inputs
Py Power Dissipation 15.5 mW Vee = 5V Inputs open, pull-up connected
8.8 mwW Vcc = 5V Any input grounded

ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, V- = 5.0 V = 5%) Connected as NAND gate with
INDUSTRIAL TEMPERATURE RANGE

pull-up resistor

LIMITS
SYMBOL CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. [MIN. MAX.
Vou Output High Voltage 26 26 3.65 25 Volts | Voo =475V loy = —180 1A
V,_on any input
Vo Output Low Voltage 0.45 0.22 045 0.45 | Volts Vee =525V lo, =96 mA
Vee =475V lo, =85mA
Viu Input High Voltage 2.0 19 1.8 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 1.1 1.0 0.8 | Volts | Guaranteed input low
threshold far all inputs
le Input Load Current 1.6 1.09 16 16 [ mA Vee =525V Ve =045V
‘ 1.41 096 1.41 141 | mA Ve =475V Ve =045V
I Input Leakage Current 5 10 | ©A Vi =4V, GND on other inputs
Py Power Dissipation 16.5 mw Vec = 5 V Inputs open, pull-up connected
9 mW Ve = 5V Any input grounded
Loading and interconnections for 4501 are identical to 4500 Micromatrix array except for Note 3.
LOADING RULES INTERCONNECTION RULES
Connected as NAND gate Expanding the
with pull-up resistor input
The OR tie
Fan-in 1 DTulL unit load A
If OR tie is utilized, 4501 fan-out
Fan-out- : is restricted to 3 unit loads for 51X
Load S1X 59X . temperature range operation (4 unit
DTL 5 6 H loads for 59X temperature range.)
TTL 3 3 (Note 3.)
Maximum fan-in — 20 inputs Maximum of 4 OR ties allowed.
corresponding to 5 diode clusters.
Fan-out — same as NAND gate.

Note 3: Fan-out of 5 (6 for 59X temperature range) with OR tie used, can be maintained if temperature range of operation is limited to +15°C to
+125°C (415°C to +75°C for 59X temperature range.)
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4510

CCSL MICROMATRIX“‘ DUAL 4-BIT COMPARATOR

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 4510 consists of two independent 4-bit comparators useful in many decision 24 PIN CERPAK

making control applications, such as digital printers. Each comparator is capable of accepting two 4-bit OUTLINE

inputs and provudes a high level output signal when they are identical. An output latch stores the compared 8}?.
output when the strobe pin is -high. Outputs may be “Wire ANDed” to expand comparison capability. . (—,—
The circuit is produced with two layer metal interconnections using the Fairchild 4500 Bipolar Micromatrix™

Array. . : .

. o
FEATURES & 19
© ASYNCHRONOUS AND SYNCHRONOUS OUTPUTS w B
o OPTIONAL LATCH STORAGE OF OUTPUT n
o EXPANDABLE IN GROUPS OF 4 BITS
o TYPICAL POWER DISSIPATION OF 250 mW
o CCSL COMPATIBLE —
o ALL CERAMIC “HERMETIC” 24 PIN CERPAK. e :4 F’ !

. P Oo0ooco0ooDoooo o
e MEMBER OF 4500 MICROMATRIX™ ARRAY FAMILY n iﬂ ﬂ‘
o TWO LAYER METAL INTERCONNECTIONS ) o 4 =%
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —0.5Vto +7.0V
Voltage Applied to Output for High Output State —0.5Vto 4V Value
Output Current Into Low Output State 20 mA
Input Voltage (D.C.) —0.5Vto +55V
ORDER INFORMATION — Specify A3M45105XX for flat package, where 5XX is 51X for —55°C to +125°C
temperature range or 59X for the 0°C to 4+75°C temperature range.
2322 2120 1918 17 16 1110 98 76 5 4
Ag By Ay By AzBy A3Bg Ag By Ay By Az By A3 B3
B 13 —1 ST COMPARATOR | | ——eq ST COMPARATOR 11
Q A=B () A=B
| |
L 15 PIN 12=GND 2 3
Fig. 1 — 4510 DUAL 4-BIT COMPARATOR LOGIC DIAGRAM
]
.|

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD 4510 MICROMATRIX™ CIRCUIT

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V = 10%)
MILITARY TEMPERATURE RANGE

o Limits
SYMBOL CHARACTERISTIC —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. v
Vou Q Output High Voltage 26 26 34 2.5 Volts | 1o, = —180 #A § V| on any two inputs
A'= B Output High Voltage 26 26 34 25 Volts | 1o, = —240 ,uA{VCC =45V
Voo Output Low Voltage 0.4 022 04 0.4 Volts |Voc =55V I =6.4mA }Vsr = GND for
Q and A = B Output Vec =45V I, =5.0mA (A= B output only
Output Low Voltage 0.4 022 04 0.4 Yolts Vee =55V I =48mA }V -1y
A = B Output Only Vee =45V Ig, =37mA (ST
Viu Input High Voltage 21 1.9 17 Volts | Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 13 1.0 0.7 Volts | Guaranteed input low
o threshold for all inputs
21 Input Load Current 3.2 236 3.2 3.2 mA  |Voo =55V Ve=104V
243 1.82 248 248 mA  |V..=45V V=04V
151 | 2.4 177 24 24 | mA |V =55V { Ve =04V
A = B Output Load Current 1.86 137 1.86 1.86 mA Voo =45V Vs; = GND
251 For “Wired AND” 4.0 295 4.0 4.0 mA |V =55V { Ve =04V
' 3.1 228 31 3.1 mA (Ve =45V | V=4V
I Input Leakage Current 20 20 #A  |Vp =4V, GND on other inputs
123+ 154 | Comparison Switching Speed 50 ns  [Voc=5V
t23— 15— | AptoA=B 50 ns |C_=15pF @ Pin 15
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V = 5%)
INDUSTRIAL TEMPERATURE RANGE
LIMITS
SYMBOL CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Vou Q Output High Voltage 26 26 3.65 2.5 Volts (1o = —180 #A § V), on any two inputs
A = B Qutput High Voltage 26 26 365 25 Volts |l = —300 A { Ve =475V
Voo Output Low Voltage 0.45 022 045 045 | Volts Voo =525VI, =8.0mA }VST = GND for
Q and A = B Output Voe =475V 15 =6.25 mA( A = B output only
Output Low Voltage 0.45 0.22 045 045 [ Volts [Voe=525VI, =6.4mA }V —av
A = B Output Only Vee =4.75VIg =50mA (7T
Viy Input High Voltage 2.0 19 1.8 Volts |Guaranteed input high
) | threshold for all inputs
Vi Input Low Voltage 1.1 1.0 0.8 Volts |Guaranteed input low
threshold for all inputs
21 Input Load Current 32 218 32 3.2 mA Voo =525V V. =045V
. 2.82 192 282 282 | mA Vee=475V V. =045V
151 ‘ 24 165 24 24 mA  [Voc =525V § V. =04V
A=B butput Load Current 2.11 144 211 211 | mA V.. =475V { Vs = GND
251 For “Wired AND” 4.0 264 40 4.0 mA Voo =525V § V=04V
‘ 3.52 24 352 352 | mA |V =475 V'{ Vr =4V
I Input Leakage Current 20 20 #A  -IVp = 4V, GND on other inputs
1234+ 154 | Comparison Switching Speed 50 ns Vec =5V
t23— 15— | A toA=B 50 ns C, =15pF @ Pin 15
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FAIRCHILD 4510 MICROMATRIX™CIRCUIT

FUNCTIONAL DESCRIPTION

ASYNCHRONOUS — Fig. 2 shows the detailed logic representation of the comparator and latch (14 4510). Whenever the 4-bit data word on lines A is identical
to the 4-bit data word on lines B the A =B output is high. If data word A is not equal to data word B the A = B output is low.

SYNCHRONOUS — The strobe (ST) and the latch output (Q) provide storage capability of the A = B output. This function is shown in Table 1. When ST is high,
O equals the A = B output. When ST is low, Q = Qy_,.

DETAILED LOGIC DIAGRAM

A=B
A0
TABLE 1 B0 |
TRANSITION TABLE )
FOR LATCH OUTPUT (Q) Al Q
Bl
ST H Qn p
Low QN —1 P 4
. A2
High A=B B2
)
)
A3
B3
ST
Fig. 2
SUGGESTED COMPARATOR EXPANSION METHODS
CPA :
a * QA OUTPUT (F.0.= 5 The internal “‘wired OR”” COMPARE node uses two pull-up
4 BITS (F.0.= 3] resistors for improved rise time, and drives an internal
COMPARE A gate. Two COMPARE outputs may be ‘‘wire OR’d’’ ex-
ternally to provide a 12 bit comparator as shown in Fig-
TWO0 12 < 4 BITS COMPARE B ure 3. This may be expanded further by using additional:
BIT INPUTS . gates.
4 BITS COMPARE A
—
Fig. 3
4510 EQUIVALENT CIRCUITS
INPUTS OUTPUTS
Vee
Voo
(o]
1.88ke

TYP [ COMPARE R=3kaTYP
) L LATCH R=BkaTYP
SR




FAIR_CHIL‘D 4510 MICROMATRIX™ CIRCUIT

LOADING RULES

INPUT LOADING RULES (FAN-IN)
DT«L UNIT LOADS

51X 59X
Data Inputs 2.0 2.0
Strobe Inputs 2.0 2.0
“Wired AND”
A = B Outputs 1.5 15
(STGND)
A = B Outputs 25 25
(ST High)

OUTPUT DRIVE CAPABILITY (FAN-OUT)

DTuL LOADS TTul LOADS
ST =GND ST = HIGH ST = GND ST = HIGH
51X 59X 51X 59X 51X 59X 51X 59X
Q OUTPUT 4.0 5.0 4.0 5.0 3.0 3.0 3.0 3.0
A = B Outputs 4.0 5.0 3.0 4.0 4.0 5.0 3.0 4.0
(1) “Wired AND" 2 25 35 1.5 25 25 3.5 15 25
(1) “Wired AND"” 3 1.0 20 0 1.0 1.0 20 0 1.0

(1) “Wired AND’' 2 and 3 means the number of compare outputs (A = B) that are connected together. The
result of this ‘‘Wired AND’’ connection, logically, is a high leve! true ‘‘AND’’ gate.’

4-BIT COMPARATOR AND LAMP/RELAY DRIVER

One-half of a 4510 dual comparator drives a discrete driver so that when Ao = Bo, Ai =B,
A2 = B2, and A; =B the lamp will light -or the relay operate. This circuit might also be used
for a digital printer solenoid driver. The ST input is connected through a 2 kQ resistor to Vcc so
that Q and A = B may be paralleled for additional driver base current.

Bg B

A3
Ry
A
A
0 l +5V
Au Bo A1 31 A2 B2 A3 83
VccO—«m— ST % 4510 2‘52/9
Q 0
Q A=B |
. ,jz-nssss
Fig. 5

OUTPUT
Vmax= +40V

IMAX= 500mA
(0-75°C)
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4601
TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 4601 is a single 4-4 AND-OR-INVERT (AOI) TTuL gate to be used for bread-
boarding logic designs planned for the 4600 or 4700 Micromatrix™ arrays. The 4601 corresponds to one of PHYSICAL DIMENSIONS
. - . . TYPICAL DUAL IN-LINE PACKAGE
the quarter-cell gate elements that are intended for internal (on-chip) usage on the 4600 or 4700 arrays. In Accordance With
Standard family TTuL gates such as the 9002 through 9008 may be used to breadboard the quarter-cells JEDEC (TO-116) Outline
having external drive capability. The TTuL 9006 may be used to extend the 4601 at the OR tie points.

.290

.310
FEATURES r ‘-,
- “INTERNAL” TYPE LOGIC GATES FOR BREADBOARDING 4600 OR

4700 MICROMATRIX ARRAY DESIGNS
o CCSL COMPATIBLE zoo NOTE 1=~ 350 WA —]
o OR EXTENDABLE WITH TT,.L 9006 u;:g;""

o FANOUT = 7 INTERNAL LOADS OR 4.5 EXTERNAL LOADS

o “WIRED-AND” OUTPUT CAPABILITY

o INPUT CLAMP DIODES FOR RINGING ATTENUATION

\la'mbw'\i'-‘
© =
YV VrYYVYYW

{
10,
ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) E
Storage Temperature —65°C to +150°C q 8
Temperature (Ambient) Under Bias —55°C to 4-125°C e L}Eﬁ——-i
Ve Pin Potential Referenced to Ground —05Vte7V T e e mente for st ot o o 300centrs Ty
Input Voltage Applied to Input —05Vte55V purposely shipped witlt ‘positive (.350) misalignment to facilitate insertion
Voltage Applied to Output When Output is High Ve e damate oI squsyow practc o s convntonal 020
Input Current Into Inputs 5mA
Current Into Output When Output is Low 30mA
Lead Temperature (soldering, 60 seconds) 300°C

ORDER INFORMATION — Specify A6A46015XX where 5XX is 51X for —55°C to +-125°C temperature range
and Vo = 5V £10%; and 59X for 0°C to 75°C temperature range and Vo =5V +£5%.

To order the 4600 Design Kit, specify AGA4600KTX. For the 4700 Design Kit, specify AGA4700KTX.

CIRCUIT SCHEMATIC LOGIC DIAGRAM
20
kKe,
4 O—
5 O
= : PIN 14 = Vcc
0o ﬂz PIN 7=GND
no PIN 1= NOT USED
120
13
L TYPICAL RESISTOR VALUES Logic Equation: Z= AiA2AsA+ + BiB2B3Bs + ... *
Ri=R: =4Ka * More terms are provided with
Rs=Ri=15KQ OR extension
T
SEMICONDUCTOR
313 FAIRCHI LD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601

ELECTRICAL CHARACTERISTICS:
Temperature Range: 0°C to 475°C
Supply Voltage Range: 5V +5%

LIMITS
"SYMBOL CHARACTERISTIC 0°C 25°C 75°C UNITS CONDITIONS
MIN. | MAX. | MIN.| TYP. | MAX. | MIN.| MAX.
Vou Output High Voltage 23 23| 28 23 v Vee =475V, loy = —600 4A
V) On Inputs
Vou Output Low Voltage 0.6 0421 06 0.6 v Vee =525V, Ig =10.7 mA
Internal Loading Ve =475V, I, =93 mA
Output Low Voltage 0.4 03 | 04 04 v Vee =525V, I, =73 mA
External CCSL Loading , @ Ve =475V, Ig, =64 mA
Viy Input High Voltage 19 18 1.6 v Guaranteed Input High
. Threshold For All Inputs
Vi Input Low Voltage 0.8 0.8 0.8 v Guaranteed Input Low
Threshold For All Inputs
I Input Load Current —1.52 —1.00|—1.52 —1.52 mA Ve =525V V =06V
Internal V. Level —133 —087[—133 —133 | mA | V=475V | ©
Input Load Current —1.60 —1.08|—1.60 —1.60 mA Voe =525V V. =045V
External CCSL V. Level —141 —0.91]—1.41 —141 mA Vec =475V F
I Input Leakage Current 50 | 60 60 vA Vec =525V, Vg =45V
Py Power Dissipation 21 30 mW Inputs Open V.=50V
11 | 16 mW | Inputs Grounded | C°
ELECTRICAL CHARACTERISTICS:
Temperature Range: —55°C to 4-125°C
Supply Voltage Range: 5V +109%
LIMITS
SYMBOL CHARACTERISTIC —55°C 25°C 125°C UNITS CONDITIONS
MIN. | MAX. | MIN.| TYP. | MAX. | MIN.| MAX."
Vou Output High Voltage 23 23| 255 23 v Vec =45V, g = —600 xA
V,. On Inputs
VoL Output Low Voltage 0.55 042 | 055 0.55 v Vo =55V, Ig, =10.7mA
Internal Loading | Ve =45V, Ig, =82mA
Output Low Voltage 0.4 03 | 04 04 v Ve =55V, I, =73mA
External CCSL Loading Vee =45V, I =56mA
Viy Input High Voitage 2.0 1.7 14 v Guaranteed Input High
Threshold For All Inputs
v, Input Low Voltage 0.8 0.8 0.7 v Guaranteed Input Low
: Threshold For All Inputs
I Input Load Current —1.52 —1.04]—1.52 —1.52 mA Vee =55V V. =055V
Internal Vi Level —1.17 —0.8 [-1.17 —1.17 mA Vec =45V F
Input Load Current —1.60 —1.1]-1.60 —1.60 mA Ve =55V V. =04V
External CCSL V. Level —-124 —0.85]—1.24 —1.24 mA Vee =45V F
I Input Leakage Current 5.0 60 60 uhA Vec =55V, Vp =45V
Py Power Dissipation 21 30 mW Inputs Open V=50V
11 | 16 mW | Inputs Grounded | €
LOADING RULES
FAN-OUT (See table): WIRED ‘‘AND'’:

The internal or ‘‘on-chip’’ fan-out of the 4601 is specified
with reduced noise margins since on-chip noise is low. If the
4601 is used specifically for off-chip driving, the maximum
fan-out must be reduced to maintain CCSL noise margins.

EXTENSION:

Extension at the 4601 OR extender pins 9 and 6 may
be accomplished with TTuL 9006 dual 4 input extender
elements. A maximum of 10 extenders (5-9006’s) may

be tied to the 4601 pins. (See Fig. 1)

Since the 4601 internal gates have resistive pull-ups,
the AND tie of outputs is allowed. (See Fig. 4).
Breadboarding of the combined outputs is:

FAN-OUT=7 — (3) (number of outputs tied together —1)
For ‘‘on array’’ usage optional pull-up resistors allow
fan-out as summarized below:

FAN-OUT TABLE

LOADING

TYPE FAN-OUT
INTERNAL 7
TTul 45
DTaL 45
LPDTAL 45
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TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601

TYPICAL INPUT-OUTPUT CHARACTERISTICS

TRANSFER CHARACTERISTIC
a2, Veg sV
4.5 75°C. —
3 — ‘
235 0°c :
T30
S 2.0 e
1.0 AL 2 I
,5 1 1 % |

U\

0 .2 4 6 8 1012

1.4 1.6 1.8 2.0

INPUT VOLTAGE - VOLTS

LOW LEVEL
OUTPUT CHARACTERISTIC
2 VI -y | [ T I T
cC 2

28 | INPUTS OPEN ‘:,8 000
< 2 15°c
- (3}
32 o
T 55°C
g
g 12
=2
= 8
&
5 4
5 e
R i

¢ e

. 50 |

-8 -4 0.2 .4 8 Lz 16 20
OUTPUT LOW VOLTAGE (Vg ) - VOLTS

INPUT CHARACTERISTIC

4
2
0
o —1
-9 }—15°C
5 -2 AT
é 4 =1t} 0°C
g .6 st
3
5 -8 [t
E Lo 55°C VCC’5V
L OTHER INPUTS ]
125°C <
1.2 /-4, C N
1.4 0"
—0°C
-16 L

-1 0 1 2 3 4 5 6
INPUT VOLTAGE - VOLTS

HIGH LEVEL
OUTPUT CHARACTERISTIC
T .
L Vego5v
INPUTS GROUNDED
< 0 .
E
=
24
5
g o
§ -2 fgog=35°C
g 25°C
Y. S
é —1125°C
5
© 4
-5
-1 0 1 2 3 4 5

OUTPUT HIGH VOLTAGE (V) - VOLTS

TYPICAL APPLICATIONS

EIGHT INPUT DIGITAL MULTIPLEXER
USING “OR” EXTENSION

ol wl i

. 4601
O———— OUTPUT

Fig. 1

GATED LATCH USING TWO 4601

€D

]
S3

Ry

B3 o-
Sp

ol

Fig. 2

Three bit address A B C selects an input (lo, Ii ..

. I7) which is presented at the output in

inverted form. The 4601 is OR-expanded using 3-9006 extender elements.
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: GENERAL DESCRIPTION—The 4610 is a Dual Two-Variable Function Generator useful for non-arithmetic oper-

4610

DUAL TWO-VARIABLE FUNCTION GENERATOR

TTL MICROMATRIX™ARRAY CIRCUIT
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

- A L . . . o FLAT PACKAGE
ations and variable decision making control in central processor units. Each circuit, controlled by a common
4-bit word, can select one of 16 possible Boolean functions performed on the two variable inputs. An
alternate input select configuration increases circuit flexibility and allows simultaneous generation of two — * EI
separate output functions from a single pair of variables. The circuit is produced with two layer metal inter- :::: —
connection using the Fairchild 4600 TTL Micromatrix™ Array. | — —
] —] 40
o EXPANDABLE IN GROUPS OF 2 BITS — ——
o MEMBER OF 4600 MICROMATRIX ARRAY FAMILY T_l_ o | L— %OJ
e CCSL COMPATIBLE . 30« ToPVEW %0 o
e ALL CERAMIC “HERMETIC” 16-PIN FLAT PACK 003
e TWO LAYER METAL INTERCONNECTIONS I ]
e SIMULTANEOUS FUNCTIONS OF 1 PAIR OF VARIABLES ._gg;_.l
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Case) Under Bias —55°C to +125°C
Vec Pin Potential to Ground Pin —05Vto+7V
Voltage Applied to Outputs (Output high) Gnd to 4V value
Input Voltage (DC) (See Note 1) —0.5Vto 455V
Input Current (DC) (See Note 1) —30mAto +5mA
Current into Output (Output low) +30mA
Note 1—either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
ORDER INFORMATION — Specify A3L46105XX for Flat package, where 51X is for —55°C to +125°C (Case)
_ temperature range or 59X for the 0°C to +75°C (Case) temperature range.
FIG. 1 — 4610 DUAL TWO-VARIABLE FUNCTION GENERATOR
12 13 11 14 4 5 i 6
A0 A0 BO B0 | Al AT Bl BI
2—sg :
10 —1$ !
1—S 4610 DUAL FUN'CTION GENERATOR
9——183 :
FO ! F1
15 17
Pin 16 = Vcc
Pin 8 = Gnd
|
By
SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voo = 5.0V + 10%)

LIMITS
—55°C +25°C +125°C ‘
SYMBOL CHARACTERISTIC MIN. MAX. [ MIN. TYP. MAX. | MIN. MAX. | UNITS CONDITIONS
Vou Output High Voltage 24 24 24 Volts Vee =45V, gy =—1.2mA
Voo Output Low Voltage 0.45 1045 045 Volts Vee =55V, I, =128 mA
Vec =45V, Ig, =9.92mA
Viy Input High Voltage 2.0 1.7 14 Volts Guaranteed input high
threshold for all inputs
Vi, Input Low Voltage 08 0.9 .75 Volts Guaranteed input low
threshold for all inputs
Ie Input Load Current —1.60 —11 —1.60 —1.60 | mA Ve =55V Ve=045V
(See Loading | One Low Level Unit Load —1.24 —0.85 —1.24 —124 | mA Vee =45V
Rules ~
Note 1)
I Input Leakage Current 50 60 60 4A Vee =55V, Vg =45V
(See Loading
Rules
Note 2)
Py Power Dissipation 375 500 mW Ve = 5.0V, Inputsopen
t, Avg. Propagation Delay 20 ns Vee=50V C =20pf, R =1k
ELECTRICAL CHARACTERISTICS (T = 0°C to +75°C, Vo = 5.0 V = 5%))
LIMITS
0°C +25°C +75°C
SYMBOL CHARACTERISTIC MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. | UNITS CONDITIONS
Vor Q Output High Voltage 24 24 24 Volts Vee =475V, Iy =—12mA
VoL Output Low Voltage 045 0.45 045 | Volts Ve =525V, 1o =128 mA
Ve =475V, I, =113 mA
Viy Input High Voltage 1.9 1.8 1.6 Volts Guaranteed input high
threshold for all inputs
Vi Input Low Voltage 0.85 0.85 0.85 Volts Guaranteed input low
threshold for all inputs
Ie Input Load Current —1.60 —1.08 —1.60 —1.60 | mA Vec =525V | V. =045V
(See Loading | One Low Level Unit Load —141 —091 —1.41 —141 | mA Vo =475V
Rules
Note 1)
I Input Leakage Current 60 60 uA Voo =525V, Vg =45V’
(See Loading
Rules
Note 2)
Py Power Dissipation 375 500 mwW Vee = 5.0V, Inputs open
ty, Avg. Propagation Delay 20 ns Vo =50V C =20pf, R =1k
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT

FUNCTION GENERATOR DESCRIPTION

A detailed logic representation of the common control (S, S, S,, S;) and one of the two output function blocks is shown in Figure 2.' The Truth
Table implemented by the function generator shows the functions of input variables A and B with the 16 possible combinations of S,, S|, S,, and S,
(refer to Table 1). Note that any desired output function may be chosen active level high or active level low.

FUNCTION GENERATOR
TRUTH TABLE
WITH INPUT VARIABLES

ACTIVE HIGH DETAILED LOGIC DIAGRAM
FUNCTION | FUNCTION
S, | S | S, | S, | (ACTIVELOW) | (ACTIVE HIGH) So %}D}J
Lo ol A+ B -8 ' '
L|H L|L A+ B KB
HlL | L]t A+B AT
H| H L|L R+B A-B S, DD
L|L L|H R-F A+ B S3——1 D——D»
Llw | L|Hw| ®.8 A+B L lR===s 1 2
HlL | L|H A-B T+B B, B ! =G
H|H L |H A-B A+B = | _‘iD—DJ”
Ll | wlL| ags A®E Ao "_‘;;D‘H 2
L|H H|L AQE AQDB - Fo
HiL | H|L 1 0 ==
H|H Hi{L 0 1 i
L|L H|H A L) 0 o D
L|H | H|H B B
H{L | H|H Iy A g
H{H | H[H B B
TABLE 1 FIG. 2

Circuit flexibility can be increased by using S,, S;, A and B inputs as controls and S, S, as thé input variables. In t’his mode of operation two
separate output functions are performed simultaneously on a single pair of variables S, and S,. Refer to Table 2 below for complete truth table.
For example, if it is desired to obtain the active high functions S, « S, and S, « S, simultaneously, S,, S, are set low, A, low, B, high, A, high, and
B, low. The function S, « S, will appear at the F, output; likewise function S, «S, will appear at the F, output.

FUNCTION GENERATOR TRUTH TABLE WITH INPUT VARIABLES ACTWE HIGH
WHERE A, B, S,, S; ARE USED AS CONTROL INPUTS AND S;, S, ARE INPUT
VARIABLES ON WHICH THE FUNCTIONS ARE PERFORMED.

FUNCTION FUNCTION
S, | s, A | B | (ACTIVELOW) | (ACTIVE HIGH)
L|L L |{L Sy + S, 5, 5,
L|L L [H S, + S, S, * S,
L|L H|L S, + S, S * S,
L|L H |H S, + S, S * S
L|H L |L S, * S Sy + S
L|H L | H S, ¢ S S, + S,
L|{H H|L S ¢ S, S, + S,
L|H H [H Sy * S, 5, + 5,
H L L (L S @D S, SSDS,
H|L L [H 5, S,
"H | L H | L 5, S,
H|L H | H Sy @ S, So @D S,
“H | H L |L S S,
H|H L |H @S, SSDS,
H|H ] H|L Ss@ S, S, D S,
H|H H | H S, S
TABLE 2

Note that by varying control lines S,, S;, A and B that any pair of S; and S, min terms, max terms, or symmetric function can be generated.
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT

LOADING RULES

Input Loading Rules (Fan-in)
1. I is defined as one low level unit load. The multipliers to determine
low level unit loads for individual inputs are:

2. I is defined as one unit high level load. The multipliers to determine
high level unit loads for individual inputs are: ‘

INPUT MULTIPLIER
INPUT MULTIPLIER S 3
|
S, 8 So 6
So 6 Ay AL S, S, 5
S, S5 5 B, B, By B, 4
Ao: Aly BO' B] 4 A_O' T 3
By B, ‘
A 3
FAN OUT
LEVEL
OuTPUT HIGH Low
F, 20 8
F, 20 8
APPLICATIONS

A Typical Processor Application is the transfer and logical operation control between two registers (A and B). The function generators are controlled
by a 4-bit operation code field, Sy, S,, S,, and S,. The operation code repertoire includes the 16 operations listed below.

AND A and B to A
AND A and B to A
AND A and B to A

OR Aand B to A
OR A and BtoA
OR A and B to A

AND A and B to A OR A and B to A

Exclusive OR A and B to A
Exclusive OR A and B to A

Complement A
Transfer B to A

Reset A No Operation
Set A Transfer B to A
FIG. 3
B0 Bl B2 B3 BN-1 BN B REGISTER
0P CODE
{S0-S3 INPUTS)
e e
4610 4610 4610 FUNCTION LOGIC
Fo Fy F2 F3 P | |Fn
A0 Al ) A2 A3 AN-1 ANT ) EeisTER
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TRANSISTOR-TRANSISTOR MICROLOGIC®
INTEGRATED CIRCUITS

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT
MILITARY TEMPERATURE RANGE: -55°C to 125°C

GENERAL DESCRIPTION

‘The Fairchild Transistor-Transistor Micrologic® Integréted Circuit family (TTuL) combines
a high fanout, high noise immunity, low power dissipation and good capacitive load driving
capability with low propagation delay times.

,,}The circuits are fabricated within a silicon monolithic substrate using standard Fairchild
';PIanarT Epitaxial processes.

'TTuL elements are available in two hermetically sealed ceramic packages; the Dual In-Line
Package (DIP), designed for automated and low cost insertion techniques, and the 14 lead
‘CERPAK® flat package.

Worst case curves of important device characteristics are offered to assist the designer in
achieving maximum system reliability. For additional information refer to Application note
No. 131.

FEATURES

® Single power supply requirement; 5 volts optimum, 4.5 to 5.5 volt range.

@ Reliable operation over the full military temperature range of —55°C to 125° C.

® Guaranteed fanout of 10 TTuL loads over the full temperature and supply voltage range.
b Guaranteed minimum of 0.4 volt noise immunity at the temperature extremes.

@ Typical “‘one’’ level noise immunity of 1.3 volts and ‘‘zero’’ level noise immunity of 0.8 volt.
® Typical power dissipation of 11 mW per gate at a 509, duty cycle.

® Typical logic gate propagation delays of 6 ns for 15 pF, 11 ns for 150 pF of capacitance.

@ The unique output pull-up circuitry gives a higher output ‘“one’” level and can provide
more output high current at low temperatures than conventional pull-ups.

® The input threshold of 1.5 volts and Vcc of 5 volts provides easy interfacing with the
Fairchild DTxL family, and other DTL and TTL circuits.

® Nand gate pin configurations are compatible with DTnL.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

—65°C to +150°C
—-55°C to +125°C
—-.5t0 +8V
—15to+5.5V
—.5to +Vcc.value

Storage Temperature
Temperature (Ambient) Under Bias
Vee pin potential to ground
Input Voltage
- Gate Output Voltage, Inputs Low

Gate Current Into Output Terminal, Inputs High (except 9009) 50 mA
Gate Current Into Output Terminal, Inputs High 9009 100 mA
Flip-Flop Output Voltage when output is normally high —.5 to +Vcc value

Flip-Flop Current Into Output Terminal when output is normally low 50 mA
ORDER NFORMATION
To order Transistor-Transistor Micrologic elements specify U31XXXX-51X for Flat package

and UGAXXXX51X for Dual In-Line package where XXXX is the four-digit number denoting
the specific element desired.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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DUAL IN-LINE PACKAGE

T0-116
290___
~ 310

1020 MIN.—} o350 mAx.—}— NoTE 1
125 TYP. —?v—‘ "
) 1 14

o q o

g >

v >

e [

L )

7 (> 8
NOTE 2 Fs:_

NOTES: N .
1. Leads are intended for insertion in hole rows on 300" centers. They are
purposely shipped with ‘posttive” (.350) misahgnment to faciitate insertion
2 Board-drilling dimensions should equal your practice for a conventional 020
inch drameter lead.

FLAT PACKAGE

TOP VIEW

1c —] [t

14

c—— e —
—{—:: —— T
——— 26

.05
——]

le ——
——/T ———

7 1T L ' 8

fe1875<— 26 MAx—>|<-1875>

.05

_t
=

| —

| e ———

Flat-pack and Dual-in-line have
same pin configurations.

T Planar is a patented Fairchild process.

e
FAIRCHILD
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FAIRCHILD TTuL INTEGRATED CIRCUITS

GATE ELEMENTS — 9002, 9003, 9004, 9007

All TT.L gates are positive logic NAND gates and negative logic NOR gates. A variety of gate combinations is available which provides the system designer the
utmost in logic flexibility and reduces package requirements to a minimum.

BASIC GATE CIRCUIT LOADING RULES
TYPICAL RESISTOR VALUES
R| = Rs = 4 kQ 1
Rz = 15 kQ 1 e —
R, = 150 @ , 3 10
Ri=80Q 1 |
Rs = 1.25 k@
_I_ The outputs CANNOT be tied together for
= *Number of inputs depends on the gate. the ‘‘wired OR’’ function.
Figure 1 : Figure 2
PIN. CONFIGURATION
9002 9003 . 9004 9007
1 —  p—
— 3 — _ 10 —
s L] 2= Dot 1] 10—
+— 3] 4 o—— 1l
Do Tt e et
—

p— 5 9 — 2 —
* T ol - ST o =
10 —| 10 _E[Do__ 8 12— 2 —
Do
13 —F — 1

3a 3b 3c 3d

Figure 3 Vec=PIN14 GND=PIN7

ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL | CHARACTERISTIC —55°C 25°C ‘ 125°C UNITS CONDITIONS & COMMENTS
, MIN.  MAX. MIN.  TYP.  MAX. | MIN. MAX. '
Vor Output High Voltage 24 2.4 2.7 | 24 Volts Vece =45V, low = 1.0mA
Vi = value indicated below on
this table.
Vou Output Low Voltage - 0.4 0.2 04 04 | Volts | Vec =55V, lo. = 17.6 mA
i Vec =45V, lor = 14.5mA
Vin Input High Voltage 2.0 1.7 14 Volts Guaranteed input high threshold
for all inputs.
Vi Input Low Voltage 0.8 0.9 0.8 | Volts Guaranteed input low threshold
. for all inputs.
le Input Load Current B -1.76 -110 -1.76 -176 |mA Vee =55V | Ve=04V, Vi =45V
Ie | Input Load Current 0 —145 -097 -145 ~145 | mA Vec = 45V | onother inputs
Ix Input Leakage Current : 20 60 100 uh Vee =55V, Vi =45V, Gnd.
. C on other inputs
tods Turn Off Delay : 4.0 12 ns Vee = 5.0V, C. = 15 pF (see fig. 5b)
tpa- Turn On Delay ' 3.0 10 ns Vee = 5.0V, C. = 15 pF (see fig. 5b)
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FAIRCHILD TTuL INTEGRATED CIRCUITS

GATE ELEMENTS — 9002, 9003, 9004, 9007 (continued)

WORST CASE WORST CASE
WORST CASE LOGIC LEVELS HIGH LEVEL NOISE IMMUNITY LOW LEVEL NOISE IMMUNITY
VERSUS TEMPERATURE VERSUS TEMPERATURE VERSUS TEMPERATURE
3.0 ;D O N  —— 2.4 T B e
[ Von @ Ve *3-0V—{ gy 1.0mA sro<1 | 4.5V Vg <5.5V
i 2.5 4‘ t ! ! | ! 1‘ 2.0 . = 1.0 i
! || Von@Vec =45V _{ 1oy~1.0mA é N c.sb 2 0.0l
z 2.0 ) = o Y ] S 08 - T
| g — Yy z el L Sy - z £0. 22
: s T~ P l )}» ol 2 0 ] ——
g ~ 5 A s = £0.c10
g Vit % 08— — s ] % 0.4 | T~
T — o L ol o
| a — a
0.5 Vou 0.4 0.2
é F.0.-10 —T45V<Vgg<5.5V
| 0 11 L1 0 0
-55 % 125 ) -55 2 125 . 55 » 125
Fig. 4a TEMPERATURE - °C Fig. 4b TEMPERATURE - °C Fig. 4¢ TEMPERATURE - °C
: WORST CASE POWER DISSIPATION
{ VERSUS SUPPLY VOLTAGE WORST CASE POWER DISSIPATION WORST CASE TURN OFF DELAY
: (PER GATE) VERSUS FREQUENCY (PER GATE) VERSUS TEMPERATURE
| 3 T T 200 r . 30 LE—
! 55°C < T, <125°C Vg *5-0V | Vee =50V
g 30 ! N\M\!m 1/ r 5ocv.c DUTY CYCLE » SEE FI6. 5b P
i woh f | C =150 %
i = g | = @ sszc.ia /] 2 -
i T l s 7 ) Py 4
g » 5 m 5 e hEt
2 woN' WRCAL = 2 S 2 w\“‘\_);r" I
g s /m//f 3 & & P T | g1
s =™ 7 2 W
g 10 [ GATE O MAXIMUM g - — "3 10—
. —T""] GATE MOFF TYPICAL || ] L / }p‘%, . 5 INIMUM € 155F
o | E o |
) 45 5.0 5.5 ) 0 5 10 15 2 . 55 % 125
Fig. 4d Vge - SUPPLY VOLTAGE - VOLTS Fig. 4e FREQUENCY - Mz Fig. 4f TEMPERATURE - °C
WORST CASE TURN ON DELAY
VERSUS TEMPERATURE
» oy
N SEE FIG. 50
»
| ‘., Ni
| % 15 SYRme sy | |
T L
!
: 5
== MINIMUM @ 15pF T
0 —T
- » 125
FIGURE 4 Fig. 4g > TEMPERATURE - °C
|
% AC POWER TEST CIRCUIT tpd TEST CIRCUIT
[
i o {)- v
! Vin I\J Vece I | &_ﬁ _I_ ? out
15pF Vin 15pFi
} 15pF f~1MHz . I I
. o o Amp =~ 4;,00 = = = =
: = = = — Width ~ ns
' = = = Power=1 x Vcc t.=t, <10ns .
‘ SWITCHING WAVEFORM
Vin Vin
50% Duty Cycle | . RK—————= 1.5v
BTSN, | i |
t,=t,<10ns tpgt—e| |=— —=]  f—tpg-
| |
L e 1.5V
: Vout
j
e NOTE: Capacitance includes probe and jig capacity. NOTE: Capacitance includes probe and jig capacity.
i FIGURE 5a All inputs are to be tied together. FIGURE 5b All inputs are to be tied together.
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FAIRCHILD TTuL INTEGRATED CIRCUITS

POWER GATE ELEMENT — 9009

The TTuL 9009 element is a NAND power gate capable of driving and sinking large currents for high fan-out applications.

For noise immunity: and operating level curves, refer to the gate section.

TYPICAL RESISTOR VALUES

Ri = 2.2kQ R: = 50Q
R, = 450Q Rs = 4kQ
R; = 150Q R = 40092

LOADING RULES:

NN

|

)O——— 30

The outputs CANNOT be tied together for
the ‘‘wired OR’’ function.. -

PIN CONFIGURATION

1
=+
5
9
19 )o—— 8
13
Vee = PIN 14 GND = PIN 7
ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL| CHARACTERISTIC —55°C 25°C 125°C UNITS CONDITIONS & COMMENTS
MIN.  MAX. MIN. TYP. MAX.| MIN. MAX
Vou Output High Voltage 24 24 2.7 24 Volts | Vec =45V, lon = 3.0mA
. Vi = value indicated below on
this table.
Vou Output Low Voltage 04 0.2 0.4 04 Volts Vee =55V, lo. = 52.8 mA
Vee =45 V, |oL =429mA
Vin Input High Voltage 2.0 1.7 14 Volts Guaranteed input high threshold
for all inputs.
Vi Input Low Voltage 0.8 0.9 0.8 Volts Guaranteed input low threshold
for all inputs. )
3 Input Load Current — 3.52 —195 —3.52 - 3.52 mA Vec =55V | v, =04V, Vi =45V
Ie Input Load Current -29 -16 -29 —-29 |mA Vee = 45V | onother inputs
Ix Input Leakage Current 35 120 200 uh Vee =55V, Vr = 4.5V, Gnd. on
other inputs. 4
toas Turn Off Delay 4.0 17 ns Vee = 5.0V, C. = 15 pF (see fig. 2a)
toa- Turn On Delay 3.0 10 ns Vee = 5.0V, C. = 15 pF (see fig. 2a)

3-36




FAIRCHILD TTuL INTEGRATED CIRCUITS

POWER GATE ELEMENT — 9009 (continued)

WORST GASE POWER DISSIPATION v ‘
VERSUS COLLECTOR SUPPLY WORST CASE POWER DISSIPATION

VOLTAGE (PER GATE) ' . VERSUS FREQUENCY (PER GATE)
BT 0
Ty I ::: 0513 ‘(I:vcu
o L L &0 |- C 7155 ’ ,/
= AT O] x| SEFG2 /
T ow =1 B ' /
g g % - \v‘}v
£ ow £ &
a oA ron TYRICRL @ pd
= | E 20 /
A g .
a - . AL L1
20 GATE "OFF" MAXIMUM 1
—T et
0 GATE "OFF‘.‘ TVPI(‘ZM. o
4.5 5.0 5.5 0 5.0 10 15 2
: Ve ™ SUPPLY VOLTAGE - vOLTS ‘FREQUENCY - MHz
WORST CASE TURNOFF DELAY WORST CASE TURN ON DELAY
VERSUS TEMPERATURE VERSUS TEMPERATURE
® [vecs0v ' ® [ v -sov j
SEEFIG, 22 ‘ SEEFIG. 2a
50 - 50
2 30 0¥ e 2 3 A
2 mu\“~fg—§1" P g N
2 ey R L Maximum e 150 s
] = e 1BE [} A 0 pF
B T ® N s i
0 | 0 N MAXIMUM @ 15pF | |
Aot @ 150F i : [T
M MINIMUM @ 15pF — T
ol =TT T | 0 - N S— T
) % 125 55 ] 125
TEMPERATURE - °C TEMPERATURE - °C
‘tpd TEST CIRCUIT . ' SWITCHING WAVEFORM
- VIN :
o Ne—— 1.5v
R o I 0
| o—tDc 1 Vout ‘ : tpdt —=1 :‘- — r—'pd'
15pF Vi = 15pF : .
e I SRy
f oz 1 MHz IR ~ — = = Vour
Amp ~ 4V. = - - .
Width ~ 200 ns
,=t,<10ns )
’ ' NOTE: Capacitance includes probe and jig capacity.
o All inputs are to be tied together.
FIGURE - 2a
AC POWER TEST CIRCUIT
—©
M J_ - vee
50% duty cycle : I cL 0.33uF - Power=IxVec
Amp ~ 4V — = =
t,=t,<l0ns -
NOTE: Capacitance inciudes probe and jig capacity.
All inputs are to be tied together.

FIGURE 2b -
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FAIRCHILD TTuL INTEGRATED CIRCUITS

EXPANDABLE GATES — 9005, 9006, 9008

The TTuL 9005 and 9008 are AND-NOR gates which may be NOR expanded with the use of the 9006 element.

For noise immunity and operating level curves, refer to the gate section.

9005 fvee PIN CONFIGURATION LOADING RULES:
T T 1 * TYPICAL RESISTOR VALUES | .
Ry 3R $R3 R Rs R, =R, =R, =4kQ 1— 1 10
R. = 1.5 ke 13— | . 1 N
Q ]\05 Re = 150 Q 9 — | 11 ! *
Q2 @1—704 1 % R =800 10 — EMIT.
—12 *Fol
o A R, = 1.25 k@ 2— COLL. Fied to these terminats. Y "
Rs 3 —
o t——o o — 6
© 1<Q7 5 —
:ER7
] Vee=PIN14 GND=PIN7
Figure 1 -.L-
9006 vee PIN CONFIGURATION LOADING RULES:
Ry TYPICAL RESISTOR VALUE 13— 1
R =4k 2 _Q_céﬁ. }Q
3 — — 1
EMIT. 1
Q Q2 4 — 9 1
55 — — cott. i
L — ewrr.
Figure 2 Vee = PIN 14 GND = PIN 7
9008 ? vec PIN CONFIGURATION LOADING ‘RULES:
] ! 1
3r 3R2 itﬂs $Re 35"5 J}Rs Ry l: 7] !
- 1
Qo 2 = ' 10
Q10 3 — . 1 *
T Foi SRR L o - DRSS
8 }— 10— EMIT, !
. Vo.. — 1
B ¥ o 4 cow
Rg  TYPICAL RESISTOR VALUES 2 = ’ *Four Expanders (9006) may be
Figure 3 RR=R. =R =|R =1500 tied to these terminals.
T Re= R'5=k4m 37 = tl;ozgkﬂ Vee = PIN 14 GND = PIN 7
ELECTRICAL CHARACTERIsTICS " = 10k¢ T
LIMITS
SYMBOL| CHARACTERISTIC —55°C 25°C 125°C UNITS CONDITIONS & COMMENTS
MIN.  MAX. MIN. TYP. MAX. | MIN. MAX
Vou Output High Voitage | 2.4 24 2.7 24 Volts | Ve =45V, lon=1.0mA
Vi = value indicated below on this table
Vou Output Low Voltage 04 0.2 04 04 | Volts | Vec =55V, lo. = 17.6 mA
Vee =45V, lou = 145 mA
Vin Input High Voltage 20 1.7 14 Volts Guaranteed input high threshold for all inputs.
Vi Input Low Voltage 0.8 0.9 0.8 Volts Guaranteed input low threshold for all inputs.
le Input Load Current - 1.76 -110 -1.76 —-176 | mA Vec =55V | Vi =04V, Vi =45V
le Input Load Current - 145 -097 -145 —-145 | mA Vec = 45V | onotherinputs
Ix Input Leakage Current 20 60 100 uh Vee = 5.5V, Ve = 4.5V, Gnd. on other inputs
toas Defined in Test Circuit 4 12 ns Vee = 5.0V,C. = 15pF
Applies to 9005 nonexpandable Gate only
toa- Defined in Test Circuit 3 12 ns Vee =5.0V,C. = 15pF
Applies to 9005 nonexpandable Gate only
Defined in Test Circuit 4 15 ns Vee = 5.0V, C. = 15 pF, Cn = 5.0 pF
, ) Applies to 9008 and 9005 Expandable Gate
tpa- Defined in Test Circuit 3 10 ns Voc = 5.0V, C. = 15 pF, Cn = 5.0 pF
Applies to 9008 and 9005 Expandable Gate
Atps. | See Comment 0 4 ns 9006 only
Atpa- | See Comment 0 4 ns The 9006 shall be tested by measuring
. its propagation time through the 9005.
The t.q reading shall not exceed the
9005 reading by the specified amount.
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FAIRCHILD TTpuL INTEGRATED. CIRCUITS

EXPANDABLE GATES — 9005, 9006, 9008

WORST CASE POWER DISSIPATION
OF 9005 VERSUS SUPPLY

(continued)

WORST CASE POWER DISSIPATION
OF 9008 VERSUS SUPPLY

WORST CASE TURN OFF DELAY OF
EXPANDABLE GATE VERSUS

VOLTAGE (PER GATE) VOLTAGE TEMPERATURE
50 T T T 0 T T —
“ON' CONDITION: “ON" CONDITION: Vee " 50V
I ALL 1NPUTS OPEN |- ALL INPUTS OPEN > ¢, - 150
"OFF" CONDITION: “OFF" COND | TION: s L
@ | ALL INPUTS GROUNDED 50 |- AL INPUTS GROUNDED{— (o SEEFIG. 5
- EXCEPT EXTENDERS = - EXCEPT EXTERDERS | W "
& by \N\M\““M/‘ z ooty .
- P - e z ? v
g ® — g w L1 ~ § L7
2 : A s £ e
g won® (IYPICAY ] @ o S5 by _—1 z L1
s ,&‘L‘/*ﬁm EE A 2
g T GAIE "OFE \ o L—1 GAE L0
2 — R uofp'lﬂvi’“l"” - % “‘*Pl PichY ‘B
10 — » GAIE
T 5 MINIMUM
— i L
, SBETRE1B°C 0 $5°C T, 125°C 0 |1
4.5 5.0 5.5 45 5.0 5.5 55 > 125
SUPPLY VOLTAGE - VOLTS SUPPLY VOLIAGE - VOLIS TEMPERATURE - °C
WORST CASE TURN ON DELAY OF WORST CASE TURN OFF DELAY OF WORST CASE TURN ON DELAY OF
EXPANDABLE GATE VERSUS NONEXPANDABLE GATE VERSUS NONEXPANDABLE GATE VERSUS
TEMPERATURE TEMPERATURE TEMPERATURE
— T T T % Vg -5.0V
Vee = 5.0V | veess.ov . ce
r cc 0 SEE FIG, 47
g B )
N Bl geric.s SEE FIC, 4 z 1.
2 _— @\"Qﬁ‘ - = 2 \ s
Z g W\E‘j{“ ’1T = - St MAXI MUM @ 15006 T
Z [T e & zZ 15 i
F A S - l\N\\N@\" z \\
= 3
>'- o0 e 2 L =2 o N waximuhe 15 ||
b3 5 r
5 MINTMUM 5 L L M@ 159 5
- — — MINIMUM @ 15pF T
0 [ 0 L[] 0 —
55 % 125 55 2 125 55 E) 125
TEMPERATURE = °C TEMPERATURE - °C TEMPERATURE - °C
tpd TEST CIRCUIT SWITCHING WAVEFORM
9005 NONEXPANDABLE GATE ONLY
Vin
S S D e .« S, 1.5v
L | — |
tpd+-—-—1 f— —»l |.._ tpd'
f ~ 1.0 MHz | I
Amp~40V = @ xLLs  == D M D 1.5V
Width = 200 ns Vour
t, =1t <10 ns NOTE: Capacitance includes probe and jig capacity.
All inputs are to be tied together.
Figure 4
tpd TEST CIRCUIT
9005/9008 EXPANDABLE GATE AND 9006 EXPANDER
Vour
”CL 15pF
f ~ 1.0 MHz
Amp ~ 4.0V
Width ~ 200 ns =+
t,=1t,<10ns .
5.0pF
NOTE: Position (2) is used to test 9005/9008.
Position (1) is used to test 9006.
Capacitance includes probe and jig capacity.
Figure 5
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FAIRCHILD TTpL INTEGRATED CIRCUITS

J-K FLIP-FLOPS — 9000, 9001

GENERAL DESCRIPTION — The TTul family includes the 9000 and 9001 flip-flops to satisfy the storage element needs of a logic system Each is a master- slave
JK flip-flop with the same multi-emitter inputs and low impedance active pull-up outputs common to the gate elements.

The internal JK connections assure the user of non-ambiguous operation for all input states. The master-slave design with buffered clock input offers high nmse
immunity, low clock loading and eliminates the need for careful control of clock pulse rise or fall times. Data is accepted by the master when the clock is in
the low logic state. Transfer from master to slave occurs when the clock goes from the low to the high logic level. When the clock is in the high logic level both
J and K inputs are inhibited. For this reason it is desirable to maintain the clock pulse in the high level most of the duty cycle. Direct set and reset mputs
provide true asynchronous control of both master and slave flip-flops independent of logic and clock input levels.

A common J-K input is provided which is useful in the physical layout of most logic configurations.

The two circuits are identical with a few exceptions, The 9000 has capacitors at the outputs of the J and K data input gates in the master flip-flop. The capaci-
tors serve to lengthen the time requirements between J or K data and the low-to-high clock transition. This feature makes the 9000 particularly attractive for
applications where clock skew is an important consideration.

The 9001 provides one J and one K input for additional logic flexibility. It has no master flip-flop capacitors to extend the set-up time and therefore has a
higher toggling rate.

The important characteristics of the two flip-flops are illustrated in the following curves and specifications. Noise immunity and operating level curves shown
in the gate section of the data sheet are applicable to the flip-flops as weil.

LOADING RULES

4 - _5_95*‘]_ gy L 4 -2 i‘j_ 2.2 FLIP-FLOP INPUTS LOADING*
sk ) | os I _ CP, Iy, 1, 1y Ko, Ko, K5, T K 1
jz O J 1 16 Q '320-—-—-C J 1 16 Q y Ity J2y I3y N1y N2, N3, J2, N2,

J3 OE-I i : J3O—112 i [ : JK 2

o | 9000 | | o I 9001 | | T ‘
cpo=— cp : cPo— cp : So, Co 27

1 1
et | eyl .

197 0— )K o203 K100 )K o105
K i [ Ky O !
R0 | 2o ] !
K3 L e - — _ K3 I 4
EDc»—j 13 5DOJ 5 OUTPUTS FAN-OUT
Vee = PIN 14 0,0 ) 10
VCC=PIN 14 GND = PIN 7
GND=PIN7 *1 load=1 TTul Gate Input Load
TRUTH TABLES
SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY
J-K MODE OPERATION Independent of Clock and Synchronous Input
INPUTS @ t. OUTPUTS @ tns INPUTS OUTPUTS
(5) (5) — _
JK JI . Jz . Jz K| e K, o K; Q Q SD Co Q Q
1 4 5 12 3 10 11 6 8 2 13 6
L X X No Change (4)
H L L No Change (4) L L H H
H L H L H L H H L
H H L H L H L L H
H H H Toggles H H No Change

NOTES: ,

(1.) H= Most positive logic level.

(2.) L = Most negative voltage level.

(3.) X = Could be high or low.

(4.) For no change of outputs, the J and K inputs or the common JK input must remain low from the time the clock goes low to the time the clock goes high again.
(5.) The 9001 has inverted J, (Pin 5) and K, (Pin 10) inputs. When not in use, they must be grounded.
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FAIRCHILD TTpL INTEGRATED CIRCUITS

9000 SCHEMATIC DIAGRAM

VCC=PIN 14
GND=PIN7

TYPICAL COMPONENT VALUES
RI, R4, Rs, Rs, Rm,

Ris, Riz;Rai, Rag, Ras, Rie = 4 kQ2
Rz, Rs, R, R, = 2 k2

Rs, Rie = 6 kQ

Ri,Rie = 1.5 ko

Riz, Rie = 150 @

Ri3;, R = 80 Q

Rls, Rzz, Ris = 1.25kQ

Cl, Cz =10 pF

Figure 6 -

9001 SCHEMATIC DIAGRAM

>
R93
3

Q11

0
=
)

AAA

Q15 Q22

[ Q20 Q18

TYPICAL COMPONENT VALUES
Ri R4y Rs,Re, Rio rRI4yRI7vR2l,
Rz y st:Rzay Rzs » Rs = 4 kQ
Rz , R;,Rs,R7 =2kQ

Rq, R|5,Rza ,R3| = 6 kQ

Ri.Ris = 1.5 ka
Riz,Ris =150Q
R|3 , Rzo = 80 Q

R s, Raz, Ras, Rors Rio = 1.25kQ2

Figure 7

9000 AND 9001 FUNCTIONAL LOGIC DIAGRAM

Q%
J )
10—5555
g
)
5601 S
I3 9000 ‘]’
MASTER
JK
[ S
Ky 5000,
7
]
Kzo—‘-D.L =
i
Ky 9001 u s000 -T
1
°o$
Figure 8
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FAIRCHILD TTuL INTEGRATED CIRCUITS
J-K FLIP-FLOPS — ‘9000, 9001 (continued)
" ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL{ CHARACTERISTIC —55°C 25°C 125°C UNITS CONDITIONS & COMMENTS
MIN.  MAX. MIN.  TYP.  MAX. | MIN. MAX.
Vou Output High Voltage |24 24 2.7 24 Volts Vee = 4.5V, low = 1.0mA, Vi.on
asynchronous input
Vou Output Low Voltage 0.4 0.2 0.4 0.4 | Voits Vee = 45V, lor = 14.5mA
Vee =55 Vv, lo. = 17.7 mA
Vin Input High Voltage 2.0 1.7 14 Volts Guaranteed input high threshold for all inputs
Vi Input Low Voltage 0.8 0.9 0.8 | Volts Guaranteed input low threshold for all inputs
" | Input Leakage Current . uh Vec =55V, Ve =45V,
Ir J, K, J, K& Clock Inputs 20 60 100 Gnd. on other inputs
2k J-K Input 40 120 200
Irs Asynchronous Inputs 55 162 270
Input Load Current mA
le J, K, J, K & Clock Inputs -1.76 -11 -176 -1.76 Vec =55V Ve=04V
21 J-K Input —352 —22 =352 -3.52 Vee = 5.5V Ve =45V
lest Asynchronous Inputs —4.75 -30 -475 -4.75 Vee =55V on other inputs
Input Load Current mA
le J, K, J, K& Clock Inputs —-1.45 -091 -145 -1.45 Vec =45V
21 J-K Input - 29 -182 -29 -29 Vec = 4.5V
lest Asynchronous Inputs - 3.92 —-248 -392 -3.92 Vec = 45V
tpar — 12 20 ns 9000 or 9001
toa- — 18 30 ns 9000 or 9001 Voc = 5.0V
trotease | See Fig. 8 5 1 ns 9001 only C.=15pF
terw | SeeFig.8 10 6 ns 9001 only §ﬁ§ fm ggcwts
Negative Clock 15 10 ns 9001 only
pulse width Toggle condition
9000 & 9001 WORSngggE&M%(m& MIN
WORST CASE POWER DISSIPATION WORST CASE MAX. & MIN. tous & toa PROPAGATION
VERSUS CLOCK INPUT tos & toa- PROPAGATION DELAYS — ASYNCHRONOUS
FREQUENCY DELAYS — CP TO OUTPUTS INPUTS TO OUTPUTS
i rwerr M5 # [Vee 50
C = 15pF Cp=15pF Cp = 15pF Sy
250 solv. DUTY CYCLE CLOCK / s /I up .&‘Q\\g’/
% L // g e @\@
- S L3 - 3
z 20 \*\S\\\k 4 £ ~— MAX - P 3 ,/
5 __‘W & » / S a \c?‘qf\/
8 I B 2 N f 2 3
s W " 2 Wt A 5 ™~ "‘}
g = S $” T i®
—1 IW“I 1 MIN g+ = 12 ] T 1
% | L . ] o] Mt CPRiGR
=55 ol 125 %
Fig. 1 ’ ! (- Fggqug:‘cv - Mz » “ Fig.2 TEMPERATURE - °C Fig. 3 TEMPERATURE - °C ”
INCREASE IN ASYNCHRONOUS 9001
OR CLOCK INPUT t,.., AND t,._ WORST CASE SET-UP/RELEASE
DUE TO OUTPUT CAPACITANCE TIME & NEG. CLOCK PULSE WIDTH
2 / g Ve 5.0V i \\J
. g | | M
AR 3 | N
- N ] EmiN ALLowasLe
2 € g u
z 1 & 5 1
S A v ot MIN SET-UP TIME T
£ N W A 5 ME ]
/MT«**“@ < g " p
g ¢ 7 $ 71— = I
=z e \QC W 1 ﬁ 6
g // ‘// L \N\M“M é
E ¢ /{é/ ,‘/L —T g WMAX RELEASE TIVE
=1 w I _} |
0 j;/ E L]
0 40 80 120 160 200 < -55 25 125
CL - LOAD CAPACITANCE - pF @ BOTH OUTPUTS TEMPERATURE - °C
Fig. 4 Fig.5
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FAIRCHILD TTuL INTEGRATED CIRCUITS

J-K FLIP-FLOPS — 9000, 9001 (continued)

SWITCHING TIME TEST CIRCUITS

9000
tpar and toa-

Frequency ~— 2 MHz Vin
Pulse Width ~ 250 ns

Rise Time'< 15 ns

Fall Time < 15 ns =
Amplitude ~ 4V

/ _[puise] [fimu
GEN. 2003 o 1
/ 'T
ALLINPUTS =

TIED TOGETHER

1.5V S\ /S \
Vin —_ﬂ ¢ d+\—1| td_\__ R=2K 5% YW
1.5V ‘ZP \I‘P GE1er R
' C, =15pF £5%
Vout ——/ WAVEFORMS
Figure 9
9001
tpas and toa-
Frequency ~~ 2 MHz
Pulse Width ~~ 250 ns
Rise Time < 15 ns
Fall Time < 15 ns
Amplitude ~~ 4V |
L, PULSE| [ Tt ' TTpL
9002,
GEN. aroso) 1 | 5001
7~ C |
ALLINPUTS L .
TIED TOGETHER™= = ) K co O
l pvmS D
=| b.UT. By’
1.5V S\ /S \
Vin —/] \_1| — R=2K £5% 2 W
<—-tpd+ ‘pd'
’ ,’_ ¢, = 15 pF + 5%
i 1.5v /4 A\ €, = 15 pF 5%
Figure 10 Vout ——/ WAVEFORMS ~—

SWITCHING NOTES
(1) The load capacitance indicated in test circuits includes the capacitance of probe and jig.

(2) All curves represent worst case composites of the behavior of limit devices. A typical device will not necessarily follow the temperature trend indicated by the curve, but

should always be better than the worst case curve at any temperature in the range.
(3) Sensitivity of all switching parameters to supply voltage change (within range of 5V == 10%) and D.C. loading is very smail.
(4) Figure 4 should be used with Figs. 2 and 3 to determine worst case delays with capacitive loading greater than 15 pF.
(5) Allowable clock skew < t,,, (min.) 4 t,,,, o (max.)
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FAIRCHILD TTuL INTEGRATED CIRCUITS

J-K FLIP-FLOPS — 9000, 9001 (continued) 9000 t.i., and t..... TEST CIRCUIT

Frequency ~ 2 MHz J
Rise Time < 10 ns =
Fall Time < 10 ns '<'
i PUL
Amplitude ~ 4V P
I

INITIAL ADJUSTMENT
1. With switch in t release position adjust pulse generators,
C; & C; for proper V¢, V, & V, waveforms and t release
limit value.
2. With switch in t set-up position adjust Cg for t set-up limit
value

t set-up is defined as the minimum time required for a ONE to be pres-
ent at the logic input prior to the clock transition from low to high in
order for the flip flop to respond.

t release is defined as the maximum time allowed for a ONE to be pres-
ent at the logic inputs prior to the clock transition from low to high in
order for the flip flop not to respond.

Figure 11

R =2k, £5%, Y, w
C = 15pF

C = 15pF

C; = 15-60 pF

C; = 15-60 pF

Cy = 15-60 pF

+100ns-
>3.0V
r v *1

<0.4V

t RELEASE OR tSET-UP
>3.0V v
J
—_ — T - T\ ———-——-————l.SV
<0.4v

Ve f— ~1og,.“—1‘~|ouu-1 rsov
—\ / \ = /

—- 1.5V

<0.4V e/

<0.4V Voyt FORGOOD DEVICE WITH SWITCH IN t RELEASE POSITION

>3.0v
S / \ ——— -—— ’ \\ 1.5v

VouT FOR GOOD DEVICE WITH SWITCH IN t SET-UP POSITION

<0.4V

9001 t,,, and t... TEST CIRCUIT

Frequency ~ 2 MHz
Rise Time < 15 ns
Fall Time < 15 ns

Amplitude ~ 4V

INITIAL ADJUSTMENT
1. With switch in t release position adjust pulse generators,
C; & C, for proper V¢, V; & V, waveforms and t release
limit value.
2. With switch in t set-up position adjust C for t set-up limit
value

t set-up is defined as the minimum time required for a ONE to be pres-
ent at the logic input prior to the clock transition from low to high in
order for the flip flop to respond.

t release is defined as the maximum time allowed for a ONE to be pres-
ent at the logic inputs prior to the clock transition from low to high in
order for the flip flop not to respond.

Figure 12

R =2k +5%, Yo W

C_=15pF
C,=15pF
C; = 15-60 pF
C; = 15-60 pF
Cr = 15-60 pF

3.0V :loo.w——\
\ Vep / -)~ / - 1.5V

<0.4v
l+ t RELEASE OR tSET-UP
>3.0V
Y 15V
<0.4V 1 '
ve l=—=~100ns ~100ns
—] 3V
N ——\ / \ 15V
<0.4V e/

<0.4V Vout FORGOOD DEVICE WITH SWITCH IN t RELEASE POSITION

I J/_-_\ v3ov R \L 1.5V

<04V youT FOR GOOD DEVICE WITH SWITCH IN t SET-UP POSITION
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CCSL COMPOSITE DATA SHEET

COMPATIBLE CURRENT SINKING LOGIC
-55°C TO +125°C TEMPERATURE RANGE

CCSL LOADING RULES

The first step towards realization of a compatable logic family is to establish optimized input-output logic levels, These levels.

determine the noise immunity for all the elements, as well as the basis for system interfacing.

Fairchild CCSL loading rules guarantee the optimum logic levels over the full military temperature range of -55°C to +125°C with
VCC supply within the range of 5V + 0.5V. These same logic levels, as well as the input load and output drive factorsarealso
guaranteed over the temperature range of -20°C to +100°C, for all CCSL elements. These guaranteed levels are:

Low level output voltage (VOL) = 0.4V
H) = 2.5V
Low level input voltage (VIL) =0.7V

High level output voltage (VO
High level input voltage (VIH) =2.1V
Noise immunity is derived from the above numbers according to the following equations.

1. High level noise immunity = VOH - VIH

2. Low level noise immunity = VIL - VOL
Once the logic levels and DC noise margins are established, interfacing rules can be resolved. To simplify input loading and out-

put drive capability, load factors and drive factors were assigned to each element.
These factors are written as a ratio, but are not defined as an arithmetic ratio. The numerator can be added or subtracted independ-
ent of the denominator and vice versa. This ratio form was chosen for convenient loading rule analysis.

_ High Level Load Factor
Load Factor = Low Level Load Factor

(Shown as ratio on inputs to circuits)

. - High Level Drive Factor . . .
Drive Factor = Tow Lovel Drive Factor (Shown as ratio on outputs of circuits)

Where:
High Level Load Factor = Input current drawn into the inputs, during the High Input Level State.
Low Level Load Factor = Input current drawn out of the input during the Low Input Level State.
High Level Drive Factor = Ability of the output to supply current out of the output during the High Output Level State.
Low Level Drive Factor = Ability of the output to sink current into the output during the Low Output Level State.

A necessary condition is that the High Level Drive Factor must be equal to or greater thanthe sum of the Driven High Level Load Factors
and the Low Level Drive Factor must be equal to or greater than the sum of the Driven Low Level Load Factors. Both High Level Drive
and Load factors and Low Level Drive and Load factors must be considered if efficient interfacing is to be accomplished.

EFAIRCHILD
B

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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'CCSL COMPOSITE DATA SHEET

The load factors given are based on worst case conditions at both -55°C and +125°C. Input Low Level Load Factors are guaranteed with
the Low Level Output Voltage (VOL) applied tothe inputs. Input High Level Load Factors are tested with arbitrarily selected voltages

much higher than the V H value,

O

If the temperature range is restricted to -40°C to +110°C or the VCC range to 4. 75 to 5. 25V, a 10% increase in drive factors may

be used.

8 200/

Examples: A. VIO 24/65 2/ 2040 | . 20/] 2 ::DOI: 1/1’0 24/55
" | )D | ) " D

: 2/, DZO/IO i_]/lo_Dzjé
(1) DTuL Gate (6K pullup) driving LPDTL Gates (2) TTL gate driving DTL Gates

Example A
Maximum load = 12 LPDTL gates. Limited by the high level drive capabilities. In this case the Low Level Load is only 12, and

the drive capability is 65. Referencetothe curves showninFigure 1, will show this node tohave a maximum Vorf 100mV and therefore

a worst case Low level noise immunity of 0. 6 volts.

Example B

Maximum load - 12 DTL gates, limited by low level drive capabilities. Here the high level load = 12 and the drive capability is
200.

LIMITED LOADING APPLICATIONS

The curves shownin Figures 1, and 2 show improvements in the low level noise margin for TTL and DTuL. DTuL is shownwith 6K
or 2K pullup resistors,

Example: A TTL gate type output can drive a maximum of 120 low level loads and meet a guaranteed Vqy, of 0. 40 volts, If, how-
ever, this same output is only driving 50 low level loads, the worst case VOL at that output would be 0. 20 volts and the worst case
low level noise immunity would be 0. 50 volts.

Figure 2 shows similar low level curves for the TTL and DTuL Buffers.

Figure 3 shows the increase of V H of a DT#L output high level if the high level loads are less than the maximum specified in the

(o)
CCSL loading rules. This drive is determined by using a -30% tolerence resistor and is guaranteed by D, C. testing.

Figure 4 shows changes in VOH for DT L devices which have 2K pullup resistor. The test point guarantees a VOH 4,0 volts with

24 high level loads being driven. The increased number of loads which can be driven and still meet the CCSL V of 2.5 volts is

OH
based on a worst case maximum tolerance pullup resistor as determined by D,C. testing, I less than 24 high level loads are

driven, the increase in V is determined by the worst case minimum tolerance pullup resistor.

OH
TTL and LPDTuL 'de\(ices having active pullups are relatively immune to changes in the high level loads. Their V

BE S below VCC’

OH level is

primarvily set by being 2V
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CCSL COMPOSITE DATA SHEET

SPECIAL APPLICATIONS

When using the DTuL 9944 element, the following currents represent unit loads, and must be considered when choosing different

external collector resistors.

VCc = 4,5V High Level
Low Level
VCC = 5.5V High Level

Lower Level

-55 C +25 C -125 C
3uA 3uA S5A
.121mA Not worst Not worst

case case
Not worst Not worst Not worst
case case case
.151mA . 154mA . 146mA

“"WIRED OR” APPLICATIONS

For elements 9930, 9962, 9946 and 9936 add 24 to the High Level Drive Factor and subtract 9 from the Low Level Drive Factor for

each added gate.

For elements 9041, 9043, 9046 and 9048 using one internal 15Q pull-up resistor the High Level Drive Factor becomes 14 and the Low

Level Drive Factor becomes 7. Subtract 2 from the High Level Drive Factor for each added gate.

Note 1

If the minimum temperature is limited to -30°C, the Low Level Drive Factor is 12.

CCSL INPUT LOAD & DRIVE FACTORS

QUAD 2-INPUT NAND GATES

9002 9046

“he— 2000 )20

TRIPLE 3-INPUT NAND GATES

9003 9047

" 33330/120 2../] 3333/10*

*See Note 1
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CCSL INPUT LOAD & DRIVE FACTORS

DUAL 4-INPUT NAND GATES

9004 9044 9930
20/]2

=D : gD._?"/lo* ; i)ff/es
s " [
. NODE NODE

DUAL 3-INPUT NAND GATES

9041 9042

2/, LR 2/ LR
; EICOLLECTOR u g 20/,o*
EF NODE
LR=LOAD RESISTOR OUTPUT, EF=EMITTER FOLLOWER OUTPUT

3 & 4-INPUT NAND GATES

9043

2/, LR

LR=LOAD RESISTOR OUTPUT

DUAL AND/NOR FUNCTION

9005
20/,

" : 200120

EXP.

EIGHT-INPUT NAND GATE

9007

2%2

L

*See Note 1
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CCSL INPUT LOAD & DRIVE FACTORS

DUAL 4-INPUT EXPANDERS

9006

| g:)ﬁgt.l_scmn
H EMITTER

Yo
"

9933

"

HEX INVERTERS

9935

NODE_I™ 24/

Yo _fo/es

9936 9937

2-2-2-3-INPUT AND/NOR FUNCTION

9008
20/,

" 20020

EXP

=

DUAL 4-INPUT BUFFERS

9009

"

DUAL 4-INPUT DRIVER

9944
EN

oP
) QDDEGO/,QO p @(}_OLLECTOR
" L]

3-49




CCSL COMPOSITE DATA SHEET

CCSL INPUT LOAD & DRIVE FACTORS

R-S FLIP-FLOPS

9111

‘/. ) L pe——

ﬁs:D—[> s o943
y . :D—\
26

Ye.5 "
. S |7
" Lo

9948

| 115423

N5/,5

J-K FLIP-FLOPS

|_200/120

al-2°%20

* See Note 1
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30pF

CCSL INPUT LOAD & DRIVE FACTORS

BINARY

9950
"

300/5

| 300%s

ONE-SHOTS (MONOSTABLE)

9941 & 9951

12580

| %%80
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CCSL COMPOSITE DATA SHEET

CCSL INPUT LOAD & DRIVE FACTORS

DUAL FLIP-FLOPS DUAL FULL-ADDERS
(continued)

r— 1 r— R
| 8%s__ o o-22%20 | | 8% o 2% e20 l
| 804 |FA | 804 JFAI |
— A
{ 8%s__| P 18008 | 80/48_‘ 18%%08 I
o, ] |
80/48_,, o 22%20 28{48 20920
I 80s |FA2 | I 30/13 |
2 20/ *| | 8045 | X 180408 | | 22 180 |
l /3‘ Rct)Q--_/'o l | 1P’ 108 I I /a8 Y108 I
| S | 1% || |
L___SHol49 _ L____98302_ L __ 39304 _1
OUTPUT LEVELS VERSUS LOADING
GATE TYPE ELEMENTS ,_ BUFFERELEMENTS
120
100 300
- 5/ g w e%”/
g / sy 5 7
g o 3\\\" = g 180
N V> %
g Y% 2 7
20 60 /
4 .4
00 .1 .2 3 4 5 00 1 2 3 .4 .5
VoL - VouTs VoL - VouTS
FIG. 1 FIG. 2
6k PULL-UP 2k PULL-UP

120
AEAN LK
\ 6K(-30%) ’ \

\< 2K(308)

8 N\ © \
4 \ m N

24300
2.2 24 26 28 3.0 3.2 20 25 3.0 35 40 45
Vou - VLTS Voy - VOLTS

FIG. 3 FIG. 4 * See Note 1

OUTPUT LOADS (HIGH LEVEL)
&
]
OUTPUT LOADS (HIGH LEVEL)
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TRANSISTOR-TRANSISTOR MICROLOGIC®

TTuL9016
HEX INVERTER

INTEGRATED CIRCUITS

A FAIRCHILD COMPATIBLE CUURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION

The 9016 consists of six TTuL gates where each gate performs a single inversion function,
Designed for high speed operation, the 9016 is very useful where a number of complement sig-
nals are desired simultaneously.

FEATURES

High Speed Operation
Input Diode Clamping
High Capacitive Drive Capability

The input/output characteristics provide easy interfacing with
Fairchild DTuL, LPDTuL, TTuL and MSI families (CCSL. )

® All ceramic "HERMETIC" packages

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
VC C Pin Potential to Ground Pin -0, 5V to +8V
Input Voltage -0, 5V to +5. 5V
Voltage Applied to Outputs -0.5V to +VCC value

JRDER INFORMATION

Specify U3I90165XX for flat package and U6A90165XX for Dual-In-Line package, where 5XX
is 51X for -55°C to +125°C téemperature range or 59X for the 0°C to +75°C temperature range,

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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TYPICAL DUAL IN-LINE PACKAGE

le—2s0___|

310

i e |

H

|=—.350 mAx.——}—nore 1

v

|

[Da1s

AR AT

~
»

,w
AfAAAAA

. F_.zw_
MAX
NOTES:

1. Leads are intended for insertion in hole rows on .300" centers. They are
Ppurposely shipped wittt 'positive” (.350) misalignment to facilitate msertion.

2. Board-drilling dimensions should equal your practice for a conventional .020
inch diameter lead.

TYPICAL FLAT PACKAGE
TOP VIEW

1r 1l I—

. — Tt — 3

fe1875=— 26 Max—>}=-1875]

.05
— 1

O

_r

LOGIC DIAGRAM

—2

—a

——6

VCC = Pin 14
—8

GND = Pin 7
—10

—12

T

FAIRCHILD

EERSmTEEeaw
SEMICONDUCTOR
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TRANSISTOR-TRANSISTOR MICROLOGIC®]. C.

ELECTRICAL CHARACTERISTICS 0°C to +75°C, Vee=5.0V 5%

LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN, MAX,| MIN,, TYP, MAX, MIN, MAX,
VOH Output High Voltage 2.4 2.4 3.0 2.4 Volts VCC = 4,75V, IOH =-1,2 mA
VIL = VALUE INDICATED
BELOW
VOL Output Low Voltage 0.45 0.2 0.45 0,45 | Volts Vcc = 4,75V, IOL = 14,1 mA
; VCC = 5,25V, IOL = 16,0 mA
VIH Input High Voltage L9 1.8 1.6 Volts Guaranteed input high threshold
for all inputs, .
VIL Input Low Voltage 0.85 0,85 0.85 | Volts * Guaranteed input low threshold
for all inputs,
Iy Input Load Current -1.6 -1,0 -1.6 -1,6 | mA Voo = 5,25V, Ve = 0.45V
IF Input Load Current -1,24 -0.97 -1.24 -1.24 mA VCC = 4,75V VF = 0,45V
IR Input Leakage Current 15 60 60 LA VCC = 5,25V, VR = 4,5V
t Turn Off Delay
pd+ ‘ 3 8 15 ns Vog = 5.0V
C L= 15pF
t pd- Turn On Delay 3 7 13 ns
* Pulse Tested (pulse duration = 50 msec, )
ELECTRICAL CHARACTERISTICS —55°C to +125°C, Vcc=5.0V +10%
LIMITS ‘
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN, MAX,.| MIN, TYP. MAX.| MIN. MAX,
VOH Output High Voltage 2.4 2.4 2.7 2.4 Volts VC c= 4,5V, IOH =-1.32mA
VIL = VALUE INDICATED
BELOW
vV Output Low Voltage 0. . . . =
oL p ag 4 0.2 0.4 0.4 | Volts VCC = 4,5V, IOL 13, 6mA
. Veg = 5.5V, I, = 17.6mA
VIH Input High Voltage 2.0 1.7 1.4 Volts Guaranteed input high threshold
for all inputs,
VIL Input Low Voltage 0.8 0.9 0.8 Volts *Guaranteed input low threshold
for all inputs,
IF Input Load Current -1.6 -1,10 -1.6 -1.6 mA VCC = 5,5V VF = 0,4V
XF Input Load Current -1.24 -0.97 -1.24 -1.24 | mA VCC = 4,5V VF = 0,4V
IR Input Leakage Current 15 60 60 uA VCC = 5,5V, VR = 4,5V
t Turn Off Delay
pd+ 3 8 12 ns Voo = 5.0V
tpd- Turn On Delay 3 7 10 ns Cp, = 15pF
* Pulse Tested (pulse duration = 50 msec. )
tpd TEST CIRCUIT LOADING RULES SCHEMATIC DIAGRAM
INPUT LOAD
LEVEL FACTOR
' DUT.
GEN LOW 1
f = 1mHz
AMP= 4V Vour OUTPUT FANOUT
WIDTH =200ns = = = = STATE 51X 59X
tr=t¢ <10ns
O
VIN NOTE : CAPACITANCE HIGH 22 20 OUTPUT
INCLUDES JIG
1.5V 8 PROBE CAPACITY. LOW 11 10
Ry = 4.0kQ
:'\11 R2=1.25kQ
Vour : 1 HIGH LEVEL LOAD =1, Rae 1.5kQ
tpd+ L o L'Pd- 1 LOW LEVEL LOAD = I, R4: 1508
R5=4.0kQ
Rg= 800 =

* INPUT DIODE CLAMP
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TTuL 9020

DUAL JKK FLIP-FLOP

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION

The 9020 consists of two JK flip-flops with a common clock, separate J, K, and K inputs
and a common JK input. The JKK design allows the 9020 to be operated as a D type flip-
flop or as a standard J-K flip-flop. Incorporated in the element is a single clock buffer
which reduces clock loading.

The joint (JK) input to the flip-flops can be used to advantage for gating information into
the flip-flops. This common input removes the necessity of gating clock waveforms and can
result in an improved logic design requiring fewer circuits. It also minimizes clock skew
problems if a single clock line is used and all the clock drivers are tied together.

FEATURES

50 MHz operation

Master-slave circuit

Common buffered clock input ,
Separate JKK inputs ' '
Common Input Enable logic

Separate Direct Clear inputs

The input/output characteristics provide easy interfacing with Fairchild DTuL,
LPDTuL, and MSI families (CCSL).

All ceramic “HERMETIC” 16-pin Dual In-Line package
@ Input Diede Clamping

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
V¢ Pin Potential to Ground Pin - =0.5V to +8V
Input Voltage : -1.5V to +5.5V
Voltage Applied to Outputs , : ’ -0.5V to V¢ Value
Current Into Output When Output is Low 50 mA

ORDER INFORMATION

Specify U6B9020XXX for 16 pin Dual In-Line package where XXX is 51X for the -55°C
to +125°C temperature range, or 59X for the 0°C to +75°C temperature range. -

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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PHYSICAL DIMENSIONS

300
[*"2.010 ™

020 MIN.

.150
TYP.

NOTES:

1. Leads are intended for insertion in.hole rows on
.300" centers. They are purposely shipped with
“positive” (.350) misalignment to facilitate insertion.

2. Board-drilling dimensions should equal your
practice for a conventional .020 linch diameter lead.

LOGIC DIAGRAM
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x
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I
©
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s
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SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD TTuL INTEGRATED CIRCUITS

TRUTH TABLE
SYNCHRONOUS ENTRY
J-K MODE OPERATION
INPUTS @ t,, OUTPUTS @ t, 4,4
JK J KK | a - a
14 3(13) 5(11) -4{12) 6(10) 7(9)
L X X (1) No Change
H L L (1) ‘No Change
H L H L H
H H L H L
H H H Toggles
NOTES:

(1) For no change of outputs, the J and K inputs or the
common JK input must remain low for the entire
period in which the clock pulse is at low logic level.

(2) K inputs should be grounded when not in use.

SWITCHING TIME TEST CIRCUITS:

FREQ = 2 MHz

PULSE WIDTH = 250 ns
RISE TIME < 15 ns
FALL TIME< 15 ns
AMPLITUDE ~ 4V

Q) Vince

s r@

ASYNCHRONOUS ENTRY
INDEPENDENT OF CLOCK &
SYNCHRONOUS INPUTS

INPUTS

OUTPUTS

Co
1(15)

Q Q
6(10) 7(9)

L
‘H

L H
No Change

H
L
X

= Most positive logic level
Most negative logic level
Could be high or low

LOADING RULES

VourT |

INPUTS LOADING

J, K, K

cP 2

JK 4

cD 2.7

OUTPUTS FANOUT
Q,Q 10

5

3 —\
J Q
‘ 14 14 :
PULSE g Y CL
GEN. vy a—2|
| b Ik a7 fl a9
ALL INPUTS |4 N % L |I2 - ijl:_CL
- TIED TOGETHER = IT :':;I; = 15 =
Ny
T C1 PIN 16 = Ve
- PIN 8=GND
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FAIRCHILD TTuL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS

INDUSTRIAL TEMPERATURE RANGE 0°C to 75°C, V¢ 5.0V 5%

LIMITS
O O o N
SYMBOL | CHARACTERISTIC A 25C 75 C UNITS| CONDITIONS & COMMENTS
MIN.| MAX.|MIN. | TYP. |MAX. | MIN.| MAX.
Vohn Output High Voltage 24 24 | 30 24 Volts | Vec =4.75V, loiy = 1.2 mA
VoL Output Low Voltage 0.45 0.21 0.45 0.45| Volts | Vcc=4.75V, Ig = 14.1 mA
Vcc: 5.25V, |°|_ =16 mA
Vin Input High Voltage 19 1.8 1.6 Volts | Guaranteed input.high threshold
for all inputs.
VL. Input Low Voltage 0.85 0.85 0.85| Volts | Guaranteed input low threshold
for all inputs.
Ir J, K, K Leakage Current 5 |60 60 | uA Ve =5.25V, Vg = 4.5V
21R Clock Input 10 (120 120 Gnd. on other inputs.
41g J-K Input 20 |240 240 ‘
Irs Asynchronous Inputs 14 (160 160
e J, K, K Input Current -1.60 -1.0 | -1.60 -1.60| mA Vec =5.25V | Vg =0.45V
21 Clock Input -3.20 -20 | -3.20 -3.20 ‘ Vg =4.5V
4\ J-K Input -6.40 -4.0 | -6.40 -6.40 on other inputs.
lgs) Asynchronous Inputs -4.32 -2.7 | -4.32 -4.32
le J, K, K Input Current -1.41 -0.94( -1.41 -1.41| mA Ve =4.75V
21 Clock Input -2.82 -1.88] -2.82 -2.82
41 J-K Input -5.64 -3.76| -5.64 -5.64
les) Asynchronous Inputs -3.78 -2.54| -3.78 -3.78
toas 13 |22 ns Vee = 5.0V
tpd- 21 35 ns CL =15 pF
Lrelease 6 1 ns
tserup 12 7 ns
Negative Clock 16 1 ns Toggle
pulse width Condition
SWITCHING TIME TEST CIRCUITS (Continued)
WAVEFORMS
NOTES: - V
INCP
R = 2K, +5%, %W 15V L
C, = 15 pF 5% :
CL =15 pF +5% :
C, & C__ include all probe and jig capacity. —
Very short stranded or printed wire should V
be used for all interconnections. 1.5% — V,
Probes should be connected directly to the ouT 1
input & output pins. GND - AND VOUT 2
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FAIRCHILD TTypL INTEGRATED CIRCUITS
ELECTRICAL CHARACTERISTICS ‘

MILITARY TEMPERATURE RANGE  -55°C to +125°C, V¢ 5.0V £10%

LIMITS
SYMBOL| CHARACTERISTIC -55°C 25°C 125°C UNITS| CONDITIONS & COMMENTS
' MIN.| MAX. (MIN. | TYP. | MAX.| MIN.{ MAX.
Vo Output High Voltage 24 24| 27 24 Volts |Vcc =45V, lgy=12mA
Vou Output Low Voltage 04 0.21 04 0.4 | Volts [Vee=4.5V,Ig =124 mA
Vee =5.5V, lgL = 16 mA
Vin Input High Voltage 20 1.7 1.4 Volts |Guaranteed input high threshold
: for all inputs.
Vi Input Low Voltage 0.8 0.9 0.8 | Volts [Guaranteed input low threshold
for all inputs.

Ia J, K, K Leakage Current 5 60 60 |MA |Vgc=5.5V,Vg=45V
215 Clock Input 10 120 120 Gnd. on other inputs.
415 J-K Input 20 240 240

Irs Asynchronous Inputs 14 160 160

I J, K, K Input Current -1.60 -1.1 -1.60 -1.60{ mA Vee = 5.5V Vg =04V
21e Clock Input -3.20 -2.2 -3.2 -3.2
41 J-K Input -6.40 -4.4 -6.40 -6.40

les) Asynchronous Inputs -4.32 -3.0 -4.32 -4.32 Vg =4.5V

le J, K, K Input Current -1.24 -091| -1.24 -1.24| mA Vee =45V on other inputs
21 Clock Input -2.48 -1.82| -2.48 -2.48
41 J-K Input -4.86 -3.64| -4.96 -4.96

lgs) Asynchronous -3.29 -248| -3.29 -3.29
toa+ 13 22 ns Each Flip-Flop | V¢c =5.0V
toa. 21 35 ns C_=15pF
trelease 6 1 ns
teetup 12 7 ns

Negative Clock 16 1" ns Toggle
pulse width Condition
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TTpL 9022
DUAL JK FLIP-FLOP

A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION

The 9022 consists of two JK flip-flops with a common clock, separate J and K inputs and a common PHYSICAL DIMENSIONS
JK input. The JK design allows the 9022 to be operated as a D type flip-flop or as a standard J-K '__:,ggg___
flip-flop. Incorporated in the element is a single clock buffer which reduces clock loading. i

Tﬁejoint (JK) input to the flip-flops can be used to advantagé for gating information into the flip-flops.
It also minimizes clock skew by allowing separate enable control of flip-flops when they are connected : - 350 MAX—s

to a common clock buss.

FEATURES

S
| S Ny Wy

35 MHz operation

Master-slave circuit

150
TP

Common buffered clock input

NoTes:

Separate JX inputs

Common Input Enable logic
Separate Direct Clear and Direct set inputs

The input/output characteristics provide easy interfacing with Fairchild DTy L, LPDTuL, and MSI
families (CCSL). )

® All ceramic "HERMETIC" 16-pin Dual In-Line package ‘
@ Input Diode Clamping LOGIC DIAGRAM
1s
e o
. . J Q6
ABSGLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 14— 9022
cP
o o 1 JK FF1
Storage Temperature -65°C to +150°C K al—7
Temperature (Ambient) Under Bias -55°C to +125°C . 4—qK Cp
Vi Pin Potential to Ground Pin -0. 5V to +8V 1
Input Voltage v -0, 5V to +5.5V 2— !
Voltage Applied to Outputs -0.5V to VCC Value &"
Current Into Output When Output is Low 50 mA 13— Sp
K _N's022 [ °
cp
} K FF2 _
: : K Q—9
ORDER INFORMATION , 12—qK CTD
‘ 5

Specify U6B9022XXX for 16 pin Dual In-Line package where XXX is 51X for the -55°C to +125°C tem-
perature range, or 59X for the 0°C to +75°C temperature range,

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD TTuL INTEGRATED CIRCUITS

TRUTH TABLE

ASYNCHRONOUS ENTRY INDEPENDENT

SYNCHRONOUS ENTRY J-K MODE OPERATION OF CLOCK & SYNCHRONOUS INPUTS
INPUTS @t OUTPUTS @t ‘ INPUTS OUTPUTS
JK 3 X Q Q S5 O | @ Q
14 3(13) 4(12) 6(10) 7(9) 5(11) 1(15) | 6(10) 7(9)
L X X (1) No Change L L H H
H L H (1) No Change L H H L
H L L L H H L L H
H H H H - L H H No Change
H H L Toggles

H = Most positive logic level
L = Most negative logic level
X = Could be high or low

NOTES: ’ LOADING RULES |
(1) For no change of outputs, the J and K inputs or the
common JK input must remain low (K = High) for INPUTS LOADING
the entire period in which the clock pulse is at low JK 1
logic level. ?
(2) K inputs should be grounded when not in use. Ccp 2
JK
CD & SD 2.7
OUTPUTS | FANOUT
Q,Q 10

SWITCHING TIME TEST CIRCUITS

FREQ. s 2MHz
PULSE WIDTH = 250ns

v
RISE TIME <15ns .L_O cc _E'@V
FALL TIME<15ns L Q) Viner % L Vour | ouT 2

\ AMPLITUDE~4V  ~ R =
Y %5 3 P41l
) s g ) 0 Q
14 6 14 !
PULSE E@"’ ) oz |l / sz I Le,
GEN. 4 cl = c =
;\ B oRY @W\z FF1 | ~© L'.iJ—K\Z FF2 | =
K e M K e 92°
' 4 c 12 c
ALL INPUTS k_N Co c k_A_ % c
TIED TOGETHER I 7 T 1 " I
2 I
<C
I PIN 16 = Vo
) PIN 8 = GND
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FAIRCHILD TTuL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS
INDUSTRIAL TEMPERATURE RANGE 0°C to 75°C, Vo 5.0V 5%

Probes should be connected directly to the

input & output pins,

LIMITS
SYMBOL CHARACTERISTIC 0°C 25°C 75°C UNITS CONDITIONS & COMMENTS
MIN.| MAX, | MIN.| TYP. | MAX, | MIN, [ MAX,
: VOH Output High Voltage | 2.4 2,41 3.0 2.4 Volts VCC =4,75V IOH =-1,2 mA
VOL Output Low Voltage 0. 45 0.21 0. 45 0.45 | Volts VCC =4,75V, IOL =14,1 mA
VCC =525V, IOL =16 mA
VIH Input High Voltage 1.9 1.8 1.6 Volts Guaran?eed input high threshold
for all inputs.
VIL Input Low Voltage 0.85 0. 85 0.85 | Volts Guaranteed input low threshold
for all inputs.
I J,K Leakage Current 5 60 60 uA Voo =5.25V, Vp =45V
2IR Clock Input 10 120 120 Gnd, on other inputs,
4 IR J-K Input 20 240 240
IRS Asynchronous Inputs 14 160 160
‘IF J,K Input Current -1.60 -1.0 -1.60 -1.60 | mA Vo = 5. 25V Ve= 0.45V
2 IF Clock Input -3.20 -2.0 -3.20 -3.20 VR =4,5V
4 IF J-K Input -6, 40 -4,0 -6. 40 -6.40 on other inputs,
IFSI Asynchronous Inputs -4, 32 -2.7 -4, 32 -4,32
I J,K Input Current -1.41 -0,94 | -1.41 -1,41 | mA Voo = 4,75V
ZIF Clock Input -2, 82 -1,88 | -2,82 -2,82
4IF J-K Input -5, 64 -3.76 | -5.64 -5, 64
IFSI Asynchronous Inputs -3.78 -2.54 | -3.78 -3.78
tpd+ 12 22 ns VCC =5,0V
tpd-— 21 35 ns CL = 15 pF
trelea.se 6 1 ns
t set-up 12 7 ns
Negative Clock 16 11 Toggle
pulse width Condition
SWITCHING TIME TEST CIRCUITS (Continued)
NOTES: WAVEFORMS
R = 2K, 5%, 1/2W
C; = 15pF 5% v— Vincp
C, = 15pF +5% 155
GND - tpd+ Ai ‘—~fpd—
CI & CL include all probe and jig capacity. —
Very short stranded or printed wire should 1.5V _/ VouT 1 \
be used for all interconnections, GNDL AND VOUT 2
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FAIRCHILD TTuL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS

MILITARY TEMPERATURE RANGE

—55°C to +125°C, VcC 5.0V £10%

LIMITS
SYMBOL | CHARACTERISTICS -55°C 25°C 125°C UNITS CONDITIONS & COMMENTS
MIN.[ MAX, | MIN,.| TYP.| MAX, | MIN.| MAX.
VOH Output High Voltage |2.4 2.4 2,7 2.4 Volts VCC =4,5V, IOH ==-1,2 mA
VOL Output Low Voltage 0.4 0.21 0.4 0.4 | Volts VCC =4,5V, IOL =12,4 mA
VCC =55V, IOL =16 mA
VIH Input High Voltage 2,0 1.7 1.4 Volts Guaranteed input high threshold
for all inputs,
VIL Input Low Voltage 0.8 0.9 0.8 Volts Guaranteed input low threshold
for all inputs,
I J,K Leakage Current 5 60 60 LA Vog =55V, Vp=4.5V
2 IR Clock Input 10 120 120 Gnd. on other inputs,
4 IR J-K Input 20 240 240
IRS Asynchronous Inputs 14 160 160
Ip J,K Input Current -1,60 -1.1 -1,60 -1,60 | mA Voo = 5.5V Vp =0.4V
2 IF Clock input -3.20 -2.2 -3.2 -3.2 )
4 IF J-K Input -6.40 -4,4 -6. 40 -6, 40
IFSI Asynchronous Inputs -4, 32 -3.0 -4, 32 -4, 32 ‘ VR =4,5V
IF J,‘K Input Current -1.24 -0.91 | -1.24 -1,24 | mA VCC =4,5V on other inputs
ZIF Clock Input -2.48 -1,82 | -2.48 -2,48
4 IF J-K Input -4, 86 -3.96 | -4,96 -4,96
IFSI Asynchronous -3.29 -2,48 | -38.29 -3.29
tpd+ 12 22 ns Each Flip-Flop VCC =50V
tpd 21 35 ns CL =15 pF
trelease 1 ns
t 12 ns
set-up
Negative Clock 16 11 ns Toggle
pulse width Condition
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MpL9033

16-BIT MEMORY CELL

MEMORY MICROLOGIC® INTEGRATED CIRCUITS
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The MuL9033 is a Planar* epitaxial integrated 16-bit, bit-oriented, non-destructive
readout memory cell, compatible with Fairchild Transistor-Transistor Micrologic® (TTuL) and other Compatible
Current-Sinking Logic (CCSL) integrated circuits. This memory cell, organized as 16 words by one bit, is
~designed for high-speed scratch-pad memory applications.

OPERATION — The memory cell consists of 16 R-S flip-flops arranged in an addressable four-by-four matrix.
The desired bit location is selected by raising the coincident X-Y address lines to a logic “H” level (>>2.1
volts) and holding the non-selected address lines at logic “L” level (<0.7 volts). As many as four locations
may be addressed simultaneously without destroying stored information. The stored data and its complement
at the addressed bit location may be read at the output terminals. If the addressed bit location contains a
“1", the S, output will be low and the S, output will be high. If the addressed bit location contains a “0”,
the S, output will be high and the S, output will be low.

Writing is accomplished- by activating one of the write amplifiers. To write a “1”, the desired bit location is
addressed and the input of the “write one” (W,) amplifier is raised to a High level. To write a “0”, the
input of the “write zero” (W,) amplifier is raised to a High level.

The outputs are open-collector, which may be wire “OR”ed for word expansion. (The output transistors are
off when none of the bits are selected.) An external resistor should be returned to Vo to pull-up the
wire “OR”ed outputs. )

FEATURES

e CCSL COMPATIBLE

e OUTPUT WIRED-OR CAPABILITY

 TRUE AND COMPLEMENTARY OUTPUTS ARE PROVIDED
NON DESTRUCTIVE READ OUT i

°

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground —0.5Vto+8.0V
Input Pin Voltage : —1.5Vto 455V
Current Into Qutput Terminal - 100 mA

—0.5Vto +8.0V

Output Voltage

ORDER INFORMATION — Specify A319033XXX for Flat Package or AGA9033XXX for Dual In-Line (TO-116) pack-
age where XXX is 51X for —55°C to 125°C temperature range or 59X for the 0°C to 75°C range. The last
digit in the order code is 1 for 40 mA Fanout and 2 for 20 mA Fanout.
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PHYSICAL DIMENSIONS
In Accordance With
JEDEC (T0-116) Outline
Dual In-Line Package

NOTE 1—f— 375 MAX.—{

]
14

1

2

3 12
4 1
5 10
6 9
7 8

ATAVATATATAVA TS

1. Leads are intended for insertion in hole rows
on .300” centers. They are purposely shipped
with ‘‘positive’’ (.350) misalignment to fa-
cilitate insertion. '

2. Board drilling dimensions should equal your
practice for a conventional .020 inch diame-
ter lead.

PHYSICAL DIMENSIONS
In Accordance With
JEDEC (T0-86) Outline
CERPAK | 14 lead

[————— i ] | em—— )
| =———— | =JJ 260
[— ]| ::2152‘ 240
| Sreme— _
_L==‘ ———
019 ) T S—
015 370 370
250 250
TOP VIEW
0060 .080
.ooasl { wax.

¥ —_—
58—

Xo—— X3 Yo——Y3

—Wg Wi
9033

*Planar is a patented Fairchild process.
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT - M.L9033

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0 V £10%)

LIMITS

SYMBOL TEST MIN.  MAX. UNITS TEST CONDITIONS

lex X Address Input Load Current 11 mA Vee =55V, Vy =0V, Vy, = 4.5V, other X inputs grounded

ley Y Address Input Load Current 11 mA Vee =55V, Vy =0V, V, = 4.5V, other Y inputs grounded

Iex X Address Input Leakage Current 400 A Vee =55V, Vy = 4.5V, other Xand Y inputs grounded

lry Y Address Input Leakage Current 400 uA Vee =55V, Vy = 4.5V, other X and Y inputs grounded

lew Write Input Load Current 15 mA Vee =55V, Vy, =0V

law Write Input Leakage Current 100 #A Ve =55V, Vy, =45V,

lee Power Supply Current 65 mA Vee = 5.5V, All Inputs Grounded

lgy Power Supply Current at Ve =7V 84 mA Vee = 7.0V, All Inputs Grounded

leex Output Leakage Current - 250 A Vee = 5.5V, Vg = 5.5V, all inputs grounded

VoL Output Low Voltage 0.45 v Vee = 4.5V, One Bit Selected 15, = 20 mA (A6A9033512 - A3F9033512)

Vavwy Address Input Threshold to Prevent Writing 0.75 v Vec = 5.0V, other X and Y grounded. Alternately pulse W, and W,
cell must not change state.

Vyviw) Address Input Threshold to insure Writing 2.1 v Ve = 5.0V, other X and Y grounded. Alternately pulse W, and W,
cell state must alternate.

VXY(R) Address Input Threshold to Prevent Reading 0.8 v Vee = 5.0V, other inputs grounded. Both outputs must be on “high” state

YYR) Address Input Threshold to Insure Reading 21 Ve Vee = 5.0V, other X and Y grounded. Alternately pulse W, and W,,
cell state must alternate.

Vww) Write Input Threshold to Prevent Writing 038 Ve Vec =5.0V, one X and one Y to 4.5V, other X and Y grounded. One write
input to Vi, pulse the other write input. If W, is pulsed, So will assume
low state. If W, is pulsed, S, will assume low state.

Vwiw) Write Input Threshold to Insure Writing 21 v* Vee =5.0V, one X and one Y to 4.5V, other X and Y grounded One write
input to Vi), pulse the other write input. If W, is pulsed, S, will assume
low state. If W, is pulsed, S will assume low state.

ELECTRICAL CHARACTERISTICS (T, = 0°C to 75°C, Vo = 5.0V + 5%,)
LIMITS

SYMBOL TEST MIN.  MAX. UNITS - TEST CONDITIONS

lex X Address Input Load Current 11 mA Vee =525V, Vy =0V, Vy = 4.5V, other X inputs grounded

lgy Y Address Input Load Current 11 mA Vee =525V, Vy =0V, Vy = 4.5V, other X inputs grounded

lrx X Address Input Leakage Current 400 FA Vee =5.25V, Vy = 4.5V, other Xand Y inputs grounded

lpy Y Address Input Leakage Current 400 uh Vee =5.25V, Vy = 4.5V, other Xand Y inputs grounded

lrw Write input Load Current 15 mA Vee =525V, V,, =0V

lrw Write Input Leakage Current 100 pA Vee =5.25V, VW =45V

lec Power Supply Current 65 mA Vee = 56.25V, All Inputs Grounded

lgy Power Supply Current at Voo =7V 95 mA Vee = 7.0V, All Inputs Grounded

leex Output Leakage Current 250 eA Vee =5.25V, Vg = 5.5V, all inputs grounded

VoL Output Low Voltage 0.45 v Vee =4.75V, One bit selected |5, = 20 mA (A6A9033592 - A3F9033592)

lo. = 40 mA (A6A9033591 - A3F9033591)
Vicviwy Address Input Threshold to Prevent Writing 0.8 v* Vee = 5.0V, other X and Y grounded. Alternately pulse W, and W,
. cell must not change state. )

VXY(W) Address Input Threshold to insure Writing 20 v Vee = 5.0V, other X and Y grounded. Alternately pulse W, and W,
cell state must alternate.

VXY(R) Address Input Threshold to Prevent Reading 1.0 v Ve = 5.0V, other inputs grounded. Both outputs must be on “high” state.

XY(R) Address Input Threshold to Insure Reading 2.0 V* Vee = 5.0V, other X and Y grounded. Alternately pulse W, and W,
cell state must alternate.

Vww) Write Input Threshold to Prevent Writing 1.0 v* Vee =5.0V, one X and one Y to 4.5V, other X and Y grounded. One write
input to Vy,), pulse the other write input. If W, is pulsed, S, will assume
low state. If W, is pulsed, S, will assume low state. .

Vw(w, -Write Input Threshold to Insure Writing 2.0 v# Vee = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write

input to Vi), pulse the other write input. If W, is pulsed, S, will assume

low state. If W, is pulsed, S, will assume low state.

* Amplitude of the pulse >2.5 V, pulse width 2109 ns. The cell state is determined 35 ns after pulse disappears.

SWITCHING CHARACTERISTICS

9033511 9033591 9033592 CONDITIONS
SYMBOL CHARACTERISTICS —55°Cto 125°C 0°Cto 75°C 0°C to 75°C UNITS LOAD C. INPUT
MIN.  MAX. MIN.  MAX. MIN.  MAX. (mA)  (pF)
twe Write Pulse Width 25 25 ns 20 Vee = 5.0V, One X-Y Location
25 40 Selected
twr Write Recovery Time 40 35 ns 20 30
35 40 30
t., Turn On Delay 25 20 ns 20 30 Vce = 5.0V, One X-Y Location
- 35 30 20 100 Switched
20 40 30 :
30 40 200
St Turn Off Read Delay 25 20 ns 20 30
. 35 30 20 100
20 40 30
30 40 200
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT « MulL9033

ADDRESS INPUT LOAD CURRENT - mA

TYPICAL ELECTRICAL CHARACTERISTICS

ADDRESS INPUT LOAD
CURRENT VERSUS
INPUT VOLTAGE

8.0 —
Vg = 5.0V
ONE X OR ONE Y |
MEASURED. ALL
6.0 PR OTHER X AND Y |
TN 10 4.5V

7

b =25
4.0 \ >r:A }

\\\.1 A" 55
0 Lo 2.0 3.0 4.0
ADDRESS INPUT VOLTAGE - VOLTS

2.0

OUTPUT CURRENT VERSUS

ADDRESS INPUT LEAKAGE
CURRENT VERSUS
INPUT VOLTAGE

T T
Vee 5.0
ALCOTHER X-Y
LINES GROUNDED

8

ADDRESS INPUT LEAKAGE -pA
8

A

]

T se L

o
e
! Ty = -55°C
0 1 1A T
0 2.0 4.0 6.0 8.0

ADDRESS INPUT VOLTAGE - VOLTS

POWER DISSIPATION

ADDRESS INPUT READ THRESHOLD VOLTAGE - VOLTS

2.0

0.5

0

ADDRESS INPUT READ
THRESHOLD VOLTAGE VERSUS
AMBIENT TEMPERATURE

T T
Vee = 5.0

cc -
ONE X-Y LOCATION |
SELECTED
T
\‘
\\
-5 50 -5 0 25 50 5 100 125

Tp - AMBIENT TEMPERATURE - °c

READ DELAY VERSUS
AMBIENT TEMPERATURE

1.5V 1.5¢

GND T

OUTPUT SATURATION VOLTAGE VERSUS AMBIENT TEMPERATURE 20 mA LOAD
o Veersov' T 1o 400 L Ve s.0v
OKE X-Y LOCATION SELECTED | <, ALL INPUT PINS GROUNDED 20mA LOAD
IXY Vo s C\ = 30pF——
cc = 5.5v Ct - L00pF———
E o = 25°C 2 ! x
g Ta” g Vee *5.0v 2
2 7 3 i "
3 /// % Vg = 4.5v E
= £ w z 2
g // T =557 a =
< - ] 2
5 3 & |~
) 100 10 lait
|
0 0 0
0 0.2 0.4 0.6 0.8 5 50 5 0 2 50 B 10 15 5 S0 5 0 5 50 15 10 15
OUTPUT SATURATION VOLTAGE - VOLTS T - AMBIENT TEMPERATURE - °C T - AMBIENT TEMPERATURE - °C
READ DELAY VERSUS
AMBIENT TEMPERATURE WRITE PULSE WIDTH WRITE RECOVERY TIME
40 mA LOAD VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE
® 2 )
Zoc CA-LSdzﬂv Vo5l | Vee 5.0V
AL ONE X-Y LOCATION SELECTED— 20mA LOAD.
€= 30pF ¢, - 30pF
C| = 2009F ---- L
EY 15 )
" ” e
2 2 v
o e, x g
5 H e
= ) & N z ™S ]
Tl I N N o g £ ] g
a8 T z 2
A e " z g
10 Yot 5.0 =
0 0 0
0 » 50 75 95 S0 5 0 B 0 5 10 15 5 S0 25 0 25 50 715 100 15
T - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C Tp - AMBIENT TEMPERATURE -°C
— <10ns — «—<10ns 5.0V
20mA LOAD |
— L/ \
X-Y PULSE 20 157/ 1.5V 400
SHD ot 1 uTPUT
1.0V
! 5600
— le— 5005 —) I
WRITE 915y ==
PULSE 3 gy 2.00
5.0v
GND t 40mA LOAD y
<5.0ns
t 120Q
OUTPUT
ouTPUT ! sa02

||}——-|
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT « MuL9033

APPLICATION:

A memory utilizing 9033 memory cells may have any desired word length. The number of words in the memory is a multiple of four words. The following
example of a 64 word memory illustrates how a number of 16 bit memory cells 9033 may be used to construct a typical memory.

The 64 word memory as shown in Figure A consists of groups of four 9033 memory cells. Each of the groups of four 9033 memory cells supplies one
bit for each of the 64 words stored in the memory. All bits belonging to one word are stored in the same address location. Therefore, the address of a
word in the memory is the address of each of the bits of the addressed word in the groups of four 9033 memory cells. The equal outputs of the four
memory cells are tied together so that each group of four memory cells has one high and one low level output.

The six memory address lines from an external source are decoded at the first level with two 9301 decoders. The fourth input to each of the two de-
coders can he used as an enable control input to the 64 word memory. If the address enable is at a low logic level, one and only one of the eight
outputs, 0 to 7, in the illustration assumes a low logic level. If the address enable is at a high logic level, the outputs O to 7 of the two decoders
assume a high logic level, thus none of the 64 words stored in the memory is addressed. The outputs, 0 to 7, of the two decoders serve as X-and-Y
address lines. The output signals of the decoders are connected to driving transistors which provide the necessary current to address the memory cells.
The example given above is only one of the many organizations and is presented as an illustration. Obviously many address decoding schemes may be
utilized depending on memory size, driver fan-out, decoder fan-out, wiring, heat dissipation, etc.

Figures B through D show alternative schemes to enter data into the memory cell.

LOGIC DIAGRAM ’ Fig. B
DOUBLE RAIL ACTIVE
Fig. A LOW INPUTS AND ENABLE
MEMORY ADDRESS LINES WRITE T
PR . 149005
|||
‘l J ‘l ,I ‘I ‘] ‘] ‘I ADDRESS ENABLE —
0 Mo Ag Ay | A by Ay Ay
9301 9301 T0 CELLS
03 47 03 47
¢ s Ja WRITE 0’ 19005
L L N BIT 0 BIT 1 BIT 2
rr————F—"FF~FF~~"~""~"~>"~>"—" 77 —7——7—™7"— I E e |
| t t +
% - ! -
I T ARAENEEN : | T
: Xg-— X3 YoV ] | ! Fig. C
[ L] LI T —{ %o W B [ I [ SINGLE RAIL ACTIVE
|| 9033 9033 : : : HIGH INPUT AND ENABLE
DATA %9002 %9016
L WS i L :
| | |
1T Tl
: | : : : T0 CELLS
I T 1111 ) . ' ENABLE
I gmasamET RARASRENANETH ; ; =
| Xg——X3 Yo=Y Xg——X3 Yg——Y5 | | | %9002 19016
4wy W Wy w41 | l
: 9033 9033 _ﬁ : : :
| |
| |
| S 5, S 5 | | |
| 3 (] | | |
| | | | .
| x | | Fig. D
| | | | SINGLE RAIL ACTIVE
: | : : LOW INPUT AND ENABLE
| 19016 %9016 | | | DATA
! l | [ 159005
O—AAN—9 —A\\A\—O
:VW 19002 149002 VGC: II ||
IR EEEE
WRITE ENABLE :____ ______ t’——i‘ ________ l{'{‘JrF‘i'JrJf# T0 CELLS
: = E 0 GEpsiEis - s
H S °ES EE ENABLE
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MpL9034

256-BIT READ ONLY MEMORY

MEMORY MICROLOGIC® INTEGRATED CIRCUITS
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The Fairchild MuL9034 is a 256-bit bipolar transistor read only memory. The
memory is organized as 32 words of 8-bits each. The words are selected through 5 address lines. The 8
outputs of the words are uncommitted collectors which may be wired-or'd with the outputs of other ROM's.
An Enable input is provided for additional decoding flexibility. A low Enable forces all outputs to be high.

The contents of the memory are permanently progrémmed on customer request.

FEATURES:

e CCSL COMPATIBLE

e OUTPUT WIRED-OR'D ABLE WITH OTHER OUTPUTS
e SINGLE TTL LOAD INPUTS

ABSOLUTE MAXIMUM RATINGS

Storage Temperature

Temperature (Ambient) Under Bias
Vcc Pin Potential to Ground

Input Pin Voltage

Current Into Qutput Terminal
Output Voltages

ORDER INFORMATION

—65°C to +150°C
—55°C to +125°C
—0.5Vto +8.0V
—1.5Vto 55V
100 mA

—0.5to V. Value

Custom Code — Specify A6B9034XXX where X1X is for —55°C to +125°C temperature range or X9X is for
0°C to 4-75°C temperature range. Remaining X's are to be assigned alphabet letters to customer code.
Standard Code Available — Specify A6B9034A1A or A6BI034A9A for figures 1 thru 6 code. Specify A6B9034A1B
or A6B9034A9B for figures 7 thru 0, comma and period code. For additional information on these

two codes refer to individual data sheets.
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PHYSICAL DIMENSIONS

CuL. PACKAGE OUTLINE

.200 MAX.
.100
1010

=

SEE
NOTE (1)

> l‘—7020 MIN.

150
e

NOTES:
1 Leads are intended for e rows on 30C centers. Theyare
wit facilitate insertion

1 your practice: for 020
inch diameter lead

LOGIC DIAGRAM
1514 1312 11 10

|

E A4 Aa A2 Ay Ag

9034
32W x 8B X ROM
04 09 03 04 05 0g 05 0g

e [T

345679

R
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MpL9034

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V +10%)

. LIMITS
SYMBOL TEST —55°C | +25°C +125°C UNITS TEST CONDITIONS
MIN. MAX. MIN. MAX. MIN. MAX.
lea Address Input Load Current 1.6 1.6 1.6 mA Vee =55V Vy,=0
Igy Enable Input Load Current 1.6 1.6 L6 mA Ve =55V Ve=0
Ik Address Input Leakage Current 100 100 100 #A Vee =55V V=45V
Irt Enable Input Leakage Current 100 100 100 kA Vee =55V V=45V
Icex Output Leakage Current 100 100 100 #A Vee =55V Veex =55V
Enable Input to 2.0V
Vou Output Low Voltage 0.45 0.45 0.45 v Vec =45V loyr = 10 mA
The word containing a “1” bit is
selected when performing this test.
Vi Input Low Voltage 0.8 0.9 0.8 v Ve =55V
Enable input grounded. Monitor -
appropriate output to
guarantee this test.
Vin Input High Voltage 21 20 20 v Vec =45V
Enable input grounded. Monitor
appropriate output to
guarantee this test.
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V +5%)
LIMITS
SYMBOL TEST _ 0°C +25°C +75°C UNITS TEST CONDITIONS
: MIN. MAX. MIN. MAX. MIN. MAX.
lea Address Input Load Current 1.6 16 1.6 mA Vec =525V V,=0
Igy Enable Input Load Current 1.6 16 16 mA Voe =525V Ve=0
lra Address Input Leakage Current 100 100 100 HA Vee =525V V,=45V
Igy Enable Input Leakage.Current 100 100 100 #A Voc =525V V=45V
Icex Output Leakage Current 100 100 100 #A Vee =525V Vegx = 5.25V
Enable Inputto 2.0V
VoL Output Low Voltage 045 0.45 0.45 v Vec =475V loyr = 10 mA
The word containing a ““1” bit is
selected when performing this test.
Vi Input Low Voltage 0.85 0.9 085 Vv Vee =525V
Enable input grounded. Monitor
appropriate output to
guarantee this test.
Viu Input High Voltage 2.0 2.0 2.0 v Vee =475V

Enable input grounded. Monitor
appropriate output to
guarantee this test.

SWITCHING CHARACTERISTICS (T, = +25°C, Vo = 5.0 V)

LimiT CONDITION
SYMBOL (Max.) NOTE LOAD C,
t, . 50 ns 1 10 mA 30 pF
t__ 50 ns 1 10 mA 30 pF
t, 50 ns 2 10 mA 30 pF
t_, 50 ns 2 10 mA 30 pF

2)

NOTES:
(1) To test enable delay, apply input puise to enable input. The word

selected must contain a ‘‘1’’ in the bit under test.

To test address delay, apply input pulse to the address input under
test. The words selected must contain a ‘‘1’* when input puise is low
and a ‘‘0"’ when input pulse is high in the bit under test.

To test address delay, apply input pulse to the address input under
test. The words selected must contain a ‘‘0’’ when input pulse is low
and a ‘‘1’’ when input pulse is high in the bit under test.
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT My L9034

TYPICAL ELECTRICAL CHARACTERISTICS

INPUT LOAD CURRENT
VERSUS INPUT VOLTAGE

INPUT LEAKAGE CURRENT
VERSUS INPUT VOLTAGE

INPUT THRESHOLD VOLTAGE
VERSUS
AMBIENT TEMPERATURE

Vee 5.0V Vee : 5.0v 0 Vee ! 5.0V
0.8
2 - ~ iw é
DX a = 20
g S 53 T
3 0.4 — - 8 8 9
§ \>l_>—: »‘: % I g "N\__\\
£ 02 "3\3 % 5 ' £ L0
z 2N ERP) 2
0 \ \ \ FR -] l1,‘-.15“0 =
A el
B = s 0
’ 0.5 10 L5 20 25 3.0 0 .0 4.0 6.0 8.0 <550 -5 0 B 0 75 W0 1B
INPUT VOLTAGE - VOLTS INPUT VOLTAGE - VOLTS Ty - AMBIENT TEMPERATURE - °C
O“TPUT CURRENT VERSUS ADDRESS INPUT DELAY VERSUS INHIBIT INPUT DELAY VERSUS
OUTPUT VOLTAGE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
Vo .00 Vee * 50 Vgt 5.0V
e 10mA LOAD 10mA 10AD]
€ = 30pF Cp = 300F
¥ 2 ® P
>t 3
§ 2 '%@Q E 4 :‘\\ t, § L'y ] Oy
g /s E Nl = 3 —
g /l Wt Ty =557 % . — "“‘%——L? ] g p— —
° o g, S Sy VN z J B
/
0001 oz 03 0.4 05 0.6 07 08 R R
OUTPUT VOLTAGE - VOLTS U AMBIENT TEMPERATURE - °C YA ~ AMBIENT TEMPERATURE - °C
SWITCHING TIME TEST CONDITIONS AND WAVEFORMS
—#  |<—150ns “o |=—50ns
ADDRESS OR go2.0v 2.0v
ENABLE INPUT  1oy_J] 13V LSVIN 4 ov
[ 200N § ——-i 5.0V
OUTPUT 1.5V 1.5V
—et,, — b | 470Q
| «—5.0ns OUTPUT
v
ADDRESS INPUT 1.0V 1.0kQ

OUTPUT

1.5V .
t_, |[-—

10mA LOAD
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT MuL9034

APPLICATIONS: - = .
The Fairchild MuL9034 Read-Only Memory has many storage and display applications. Two main uses of the memory are for 1) microprogrammed subroutines
(core replacements) and 2) character generator display systems.

APPLICATION OF THE 9034 READ-ONLY MEMORY IN DIFFERENT TYPES OF DISPLAY SYSTEMS.

In the application of this ROM as display storage, the enable input is the most important control, since every display system requires a number of ROM'’s
organized in parallel to each other. The effectiveness of such a character storage system depends on the flexibility in addressing a desired character. Most
of the character storage systems will be character code oriented.

16 SEGMENT DECODER
CHARACTER CODE INPUT 2 64176
124 816
AgAzhy Ay Ag  E T Argapngag
9034 9034
0y 05 030405 Uﬁ 0, 0g 0 09 03 04 05 0g 04 0g
TOSEGM.1 2 3 4 5 6 7 8 9 10 1112113 14 15 16

Figure 1a illustrates the use of two 9034 ROM’s for driving a 16 segment decoder. The character code is used directly as a control for both ROM’s. One ad-
ditional 3-input gate controlling the enable inputs of the 2 ROM’s is required for selecting the group of codes within the ASCIl system which refer to the
characters. For uninterrupted control, 2 ROM’s are required for each of the 16 segment display units.

DISPLAY GENERATOR 5 x 8 DOT MATRIX

|- —
2
ST
8s =
o
< = —
'u-,___ Py
— 3 | 5
RgAyAg Az hy E v
9034 9034
01 07 03 04 05 0g 07 0g
Q 00 O ?T TT
]
s ]
<
>U
- CLOCK
=E————40

LINE PATTERN INFORMATION
The four 8-bit words representing the 5 x 8 dot pattern of a figure are stored in sequence. The external source which calls
for a figure has to supply the address of the first 8-bit word of this figure. The clock will increment this address by one
each time the generated pattern has been displayed until all five 8-bit patterns have been used. The mod. 5 counter calls
for the first-line address of the next figure automatically.
If these data are used to trol a CRT display the outp of the 2 9034 ROM’s may be ted to an 8-ch
multiplexer (3705) which serves as an interface to the Z modulation input of the display unit. The 8 channels are selected
in sequence by a mod. 8 counter of which the eight output generates the control pulses for the mod. 5 and the address
counter. '
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MuL9034AXA
256-BIT READ-ONLY MEMORY

MEMORY MICROLOGIC® INTEGRATED CIRCUITS

GENERAL DESCRIPTION
The 9034 Read-Only Memory code AXA (9034AXA) is programmed to LOGIC SYMBOL PHYSICAL DIMENSIONS
store information for generating Figures 1 thru 6 on a 5 by 8 dot pattern
display. The memory stores the information by using 5 consecutive words
of 8 hits for each figure or symbol. 1514 1312 11 10
OPERATION AND ELECTRICAL CHARACTERISTICS
Refer to 9034 Data Sheet ™
171
E A4A3A2 A] Ao I}Io’? }___ 14 L~.374NOM.*I
IN.
ORDER INFORM‘ATION 9034 ‘—‘
Specify A6BIO34AXA where AlA is for —55°C to 4125°C temperature 32W x 8B X ROM “"‘1 T
range or A9A for the 0°C to +75°C temperature range. ' 04 09 03 04 05 Og 07 0g 15 g 7
095 g 2]
: g
L %
1234567139 b1 J J <
GND =8 MAX. ] 48 oy,
Vee =16 -_-’ “.015 MIN. "1%?3
9034AXA TRUTH TABLE
00|HHLHHHLLLHHLLLHHHHLHLLLLLHLLLHHH
u02HLLHHLHHHLLHHHLLHHLHLHHHHLHHHLHH
T03HHLHHHHHLHHHHHLLHHLHLHHHHLHH“HHHH
P04HHLHHHHLHHHHLLHLHHLHLLLLHLLLLHHH
l]0.5HHLHHHLHHHHHHHLLHHLHHHHHLLHHHLHH
T | OJ|lH HLHHLHHHHHHHHLLILLILILHHHHLLHUHHLHH
s07HHLHHLHHHHLHHHLHHHLHHHHHLLHHHLHH
08HLLLHLLLLLHLLLHHHHLHLLLLHHLLLHHH
"‘AoLHLHLHLHLHLHLHLHLHLHLHLHLHLHLHLH'
PA[LLHHLLHHLLHHLLHHLLHHLLHHLLHHL,LHH
v | AjJL L L L HHHHLLLLMHMHMHMHLILILILMHHMHMHLILILILMHHHH
T |AJjlL L L L L LLL HHHUHMHMHMHHLLILILTULTLULTILUHUHUHMHHUHMHH
s |AjJjL L LL L L L L L LLUL L LLL HHHHHHUHUHHHHUHMHUHHH
OI
o | %
1} 0,
T
P | O
T| %
S 0,
07
O
[=}
§ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

L — Low Voltage

H — High Voltage

RCHI

SEMICONDUCTOR
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GENERAL DESCRIPTION

The 9034 Read-Only Memory code AXB (9034AXB) is programmed to
store information for generating Figures 7 thru 0, a comma and period
on a 5x8 dot pattern display. The memory stores the information by
using 5 consecutive words of 8 bits for each figure or symbol.

OPERATION AND ELECTRICAL CHARACTERISTICS
Refer to 9034 Data Sheet

MuL9034AXB
256-BIT READ-ONLY MEMORY

MEMORY MICROLOGIC" INTEGRATED CIRCUITS

LOGIC SYMBOL

1514 1312 11 10

|

PHYSICAL DIMENSIONS

315_
I*.aoo

=171 /
— 141
E AgAzhA, Ay Ag -&?ﬁ' _ L.sunom.*l
GRDER INFORMATION ‘| )
9034 - ——
Specify A6B9034AXB where A1B is for —55°C to +125°C temperature 32W x 8B X ROM 7 q 167
range or A9A for the 0°C to +75°C temperature range. 07 0y 03 04 05 Og 07 Og 105 z ;
< D 6o
;G D,.846
- < &
<_ I
123456739 oz J D
5::2 ; ‘85 —«l L.oxs MIN. 3%
9034AXB TRUTH TABLE
00,LLLLLHLLLHHLLLHHLLLHHHHHHI-IHHHHHH
u02LHHHLLHHHLLHHHLLHHHLHHHHHHHHHHHH
T03HHHH~LLHHHLLHHHLLHHHLHHHHHHHHHHHH
I,04HHHLHHLLLHLHHHLLHHHLHHHHHHHHHHHH
u05HHLHHLHHHLHLLLLLHHHLHLLHHHLLHHHH
T()bHLHHHLHHHLHHHH-LLHHHLHLLHHHLLHHHH
s0.,.LHHHHLHHHLLHHHLLHHHLHHLHHHHHHHHH
O (L HHH HHLILLHUHLILTLMHHILLTLMHWHLUHMHHHHHHHHH
I\"AOLHLHLHLHLHLHLHLHLHLHLHLHLHLHLHLH
PAlLLHHLLHHLLHHLLHHLLHHLLHHLLHHLLHH
v AL L L L HHHHLLLLMHMHHHLLLLMHHHHBLLILILHHHH
T |A{jL L L L L L L L HHHHMHHHHLLLLIULLTILTLHHHUHMHUHHH
s |A{|jL L L L L L L L L L1LLLLLULMHHHHHMHUHHHUHUHMHUHHHUHH
0, -
02
1]
u | O
T 0
P 4
UVOS
07
0,
[
§1234567891011121314151617181920212223242526272829303132

l.— Low Voltage  H — High Voltage
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MuL9035

64-BIT READ/WRITE MEMORY CELL

MEMORY MICROLOGIC® INTEGRATED CIRCUITS
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION — The 9035 is a high speed 64-bit read/write memory cell designed for use in
high speed scratch pad memories. It is organized in a linear select 16 word by 4-bit array. The 9035 is made
with TTuL circuitry making it CCSL compatible.

The 9035 is available in the hermetically sealed 36-pin ceramic dual in-line package and will operate over
the temperature range from —55°C to +125°C.

OPERATION — In addition to 16 address lines, 4 data outputs, and 4 data inputs, the 9035 has a chip select
and a write enable. When the chip select is high, a word may be addressed by a high on the address input.
Data is written into the addressed word only when the write enable is held low. While the address is present,
the outputs continuously show the contents of the word selected. Readout is non-destructive.

PHYSICAL DIMENSIONS

| 3
I
Up to four words may be addressed and read simultaneously with the OR function of the words appearing T
. . . . 110
at the output. Data can be written into two locations simultaneously. 090
Uncommitted collector outputs are provided on the 9035 to allow maximum flexibility in output connection. 1868
In many applications such as word expansion, the outputs of many 9035’s are wire-OR'd together. In other
applications the wire-OR is not used. In either case an external pullup resistor of value R must be used to I
provide a high at the output when it is off. Any value of R within the range specified below may be used. 01‘9_
017
Risin KQ Y4
__ < R < 21 "= nutmbter y OR'd
- outputs wire-
10—F0.(6) — = = "N(O.) +F0.(0.06) P

F.0. = number of
TTul loads driven

The minimum value of R is limited by output current sinking ability. The maximum value of R is determined
by the output and input leakage current (I~ and Ig) which must be supplied to hold the output at 2.4 V.

FEATURES: LOGIC DIAGRAM PIN CONFIGURATION
¢ 35 ns READ ACCESS TIME i
e CHIP SELECT AND WRITE ENABLES CHIP WRITE
* UNCOMMITTED COLLECTOR OUTPUTS FOR WIRE OR CAPABILITY R
o LINEAR SELECT l l (]) l l
o ON CHIP ADDRESS LINE BUFFERING g W — %
e CCSL COMPATIBLE Ay 1 [
% — o —
ABSOLUTE MAXIMUM RATINGS — E _ :; .','~ [
Storage Temperature —65°C to +150°C, — i . - o :2 —
Temperature (Ambient) Under Bias —55°C to +125°C WORD ADDRESS : i Myl 9035 — t:un ‘:,',;f —
Ve Pin Potential to Ground —05Vto +8.0V — B es —
Input Pin Voltage —15Vto +55V — ] f:; :If —
Current into Output Terminal 100 mA 1 — M M3f—
) ! — % M2 f—
Output Voltage —0.5Vto 480V — —|ng A —
—1M6 0, 0, 0304 —{n Mob—
. . TTTT 18— Ag Agl— 18
ORDER INFORMATION — Specify A6H* 9035XXX where XXX is 51X
for the —55°C to +125°C temperature range or 59X for the 0°C DATA 0UT
to 75°C temperature range.
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT Mp L9035

LOADING RULES

HIGH LEVEL LOW LEVEL
(TTxL Unit Loads) (TTuL Unit Loads)
Address 1.67 1
Chip Select 26.7 1 (see note 1)
: Write Enable 1.67 1
Data Input 3.34 2
Data Qutput Open Collector 6.2
1 Low Level TTul Unit Load = 60 xA
1 High Level TTuL Unit Load = —1.6 mA
ELECTRICAL CHARACTERISTICS (T, = —55°C to 125°C, Voo = 5.0 V £10%) -
LIMITS
—55°C +25°C +125°C
SYMBOL. | TEST MIN.  MAX. | MIN.  MAX. | MIN.  MAX. | UNITS CONDITIONS
lea Addrsss Input Load Current —1.6 —1.6 —16 | mA Vee =55V, V,=04V
Ies Chip Select Load Current —16 —16 —16 | mA Vec =55V, Vs =04V
See Note 1
lew Write Enable Load Current —16 —16 —16 | mA Vece =55V, Vyw =04V
leo Data Input Load Current -3.2 -3.2 —32 | mA Vee =55V, Vp =04V
lea Address Input Leakage Current 100 100 100 uhA Vee =55V, V,=45V
Irs Chiip Select Input Leakage Current 1.6 1.6 16 mA Vee =55V, Veg =45V
lw Write Enable Leakage Current 100 100 100 uA Vee =55V, Vy =45V
[ D'ata Input Leakage Current 200 200 200 | pA Vee =5.5Y, Vp =45V
lcex Owutput Leakage Current 200 200 200 uA Vee =55V, Veex =55V
Enable Input Grounded
Vou Owtput “Low” Voltage 04 04 04 v Vee =45V, lo, = 10 mA
One Word Selected
Vi Inpuit “Low’ Voltage 0.8 0.8 0.8 v Ve = 5.0V, Monitor Appropriate Output
To Guarantee This Test Limit
Viy Input “High"’ Voltage 2.1 2.0 2.0 \ Vec = 5.0V, Monitor Appropriate Output
To Guarantee This Test Limit
lep Supply' Current 118 118 118 mA Vee = 5.5V, One Word Selected
NOTE 1: I increases byr 1.6 mA for each address enable held at a logical 1.
ELECTRICAL CHARACTERISTICS (T, = 0°C to 75°C, Vo = 5.0 V £5%)
LIMITS
0°C +25°C +75°C
SYMBOL | TEST MIN.  MAX. [ MIN. MAX. | MIN. MAX. | UNITS CONDITIONS
lea Address Input Load Current —1.6 —16 —16 | mA Vee =525V, - V,=045V
les Chip Select Load Current —16 —16 —16 | mA Vee =525V, Ves =045V
See Note 1
lew Write Enable Load Current —16 —16 —16 | mA Ve =525V, Vy =045V
lep Data Input Load Current —3.2 —3.2 —32 | mA Ve =5.25V, Vp =045V
Ira Address Input Leakage Current 100 100 100 | wA Vee =525V, V,=45V
Ire Chip Select Leiakage Current 1.6 1.6 1.6 mA Vee =525V, Vs =45V
law Write Enable L:akage Current 100 100 100 | wA Vee =525V, Vy =45V
o Data Input Lealsage Current 200 200 200 | uA Vec =525V, Vp =45V
leex Output Leakage Current 200 200 200- | wA Vee =525V, Veey =525V
Enable Input Grounded
Voo Output “Low” Voltage 0.45 0.45 045 |V Vee =475V, lop =10mA
One Word Selected
Vi Input “Low” Volt age 0.85 0.85 0.85 v Ve = 5.0V, Monitor Appropriate Output
v To Guarantee This Test Limit
Viu Input “High” Volt.age 2.0 20 20 v Vcc = 5.0V, Monitor Appropriate Output
To Guarantee This Test Limit
[ Supply Current 124 124 124 mA Vee = 5.25V, One Word Selected

NOTE 1: I increases by 1.6 mA for each address enable heid at a logical 1.
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT ML9035

ADDRESS INPUT LOAD
CURRENT VERSUS

TYPICAL ELECTRICAL CHARACTERISTICS

ADDRESS INPUT LEAKAGE
CURRENT VERSUS

ADDRESS INPUT THRESHOLD
VOLTAGE VERSUS

INPUT VOLTAGE INPUT VOLTAGE TEMPERATURE
O MVeesav 7 1 Ve sov] ] [ 0 Vee- 5.0
ENABLE INPUT OPEN [ " ENABLE INPUT AT GND. A
0.2 1 \NPUT VOLTAGES P E,q 3y 2
E [;;__ ,:(J;w = % 3.0
504 [ . £ | E
g ] g 3
50.6 4 % 2.0
E /‘/ ; ® £ I —
Bos <A B 5 1]
2 4 =
o Sn Tar125°C g
g < WwsT | g
\ Tp® -55°C
1.2 0 . 0
0 0.5 1.0 1.5 2.0 2.5 0 2.0 4.0 6.0 8.0 -5 50 -5 0 5 50 5 100 125
R INPUT VOLTAGE - VOLTS INPUT VOLTAGE - VOLTS TA - AMBIENT TEMPERATURE - °C
OUTPUT CURRENT VERSUS
QUTPUT SATURATION ADDRESS TO OUTPUT DELAY WRITE PULSE WIDTH
VOLTAGE TIME VERSUS TEMPERATURE VERSUS TEMPERATURE
& vcc-ls.ov O Vo5 » Vee 5.0V
70 | _10mA LOAD
2 = 30pF
60 ] -
fa B A= e W § i
£ v i Ty 5°C E A g
§ 20 52 T by = — 9 —1
3 = Lot 2 |
§ 30 Y/ g  — T £
" 4 / S é 10 :
" 04 0.8 1.2 L6 Y w0 s 0 » @ 5 w1 w5 0 5 % 5w >
OUTPUT SATURATION VOLTAGE - VOLTS T - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE - °C
SWITCHING CHARACTERISTICS (T, = 25°C, Vo =5.0V)
LIMIT (ns) CONDITION
SYMBOL TEST MIN. | TYP. | MAX_ | LOAD [ C NOTE
ton Address to Output Turn-On Delay 16 35 10 mA 30 pF 1
s Address to Output Turn-Off Delay 18 35 10mA | 30pF 1
twe Write Pulse Width Required to Write 25 15 10 mA 30 pF 2
two Write Delay 30 50 10 mA 30 pF 2
NOTE 1: To test t_ and t_;;, a “Low” must be stored in the cell under test. 5.0ns 5.005
NOTE 2: One word is selected during the test. ’-7 —_]
20V 20 i
A5V 1.5V
CHIP WPUT — 1.0V 10V —
SELECT
i !‘—
SUTPUT
WRITE ENABLE 5 {
_ 15V 15¢
_.‘ ton L_
5.0V
470Q
DATA OUTPUT
\_ ,/" """ 30pF 1.0kQ
5V y
UTPUT I e )
' — WD [ -

10 mA TEST LOAD
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT

M.L9035

.
WORD LOCATION ADDRESS

| 111

APPLICATIONS
MEMORY EXPANSIONS: N16 WORDS BY 4-BITS

WEMORY CELL ADDRESS.

WRITE
EMBLE

)

6
€
1/18 DECOOER 8311

012345687 891011218115

16/6 3016

CEEEEE]
1/10 DECODER 9310
234567839

DATA INPUT

PITTTTT

T0 MEMORY CELLS 210

1%
06

o 9 0203 WE

DATA INPUT BUS.

2038

EXFFEEFFIEES N

e
9016

=
&

OUTPUT DATA BUS

FFEF IS A

TO MEMORY CELLS 3 T0 10 T0 MEWORY CELLS 3-10

In this application the 9035 memory cells are connected in parallel and two levels of decoding are performed. One of the cells is selected by the 9310
decoder and then a word is addressed by the 9316.

MEMORY STACK 160 WORDS OF 40-BITS

EnAnLE

waiTE
WORD LOCATION ADDRESS STAGK ADORESS ENABLE
| |
€ PECECEE) DR
1/16 OECODER 831 1/10 DECODER 8310 OATA INPUTS
0123458 789012131 1234567838 M1 2345678 -0
] Il
IERRRERAA
70 STACKS 210 18
ny
018 jw!
WSS DDy D203 WE
|
b
A
15
s
Mo
s
K]
ho
M
Mz
M3
14
b5 00 02 0
[
H
e
5015 Iy
S b0y WE
]
A
]
M
A
]
7
o
Ay
o
1y
1 OATA OUTRUT
3 ——ur
14 w2
5 O 0 0 0; — :
37 !
[} '
|
e
70 MEMORY CELLS 310 |
0 MEMORY CELLS 3 T0 10 E

There are 16 words by 40 bits for each stack. The outputs and inputs of all stacks are tied together. Stack 1 contains words 1-16, stack 2, 17-32,
and so on through 144-160 for the 10th stack. The stack address decoder tells which word group (1-16 or 17-32, etc.) is addressed while the word

location decoder addresses one of the 16 words of the stack addressed. The entire memory has 40 data input lines, 40 data output lines, 8 address
lines, and a write enable line.
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LPDTuL 9040, 9041 AND 9042
LOW POWER DIODE TRANSISTOR MICROLOGIC®
INTEGRATED CIRCUITS

GENERAL DESCRIPTION

The Fairchild LPDTuL Mlcrologic@ Integrated Circuit Family consists of a set of compatible,
integrated logic circuits specifically designed for low power, medium speed applications.

The circuits are fabricated with a silicon monolithic substrate using standard Fairchild Planar*

epitaxial processes.
Packaging options include the Flat package and the Dual In-Line package.

Important features of the LPDT L Micrologic@ integrated circuits include the following:

® Reliable operation over the full military temperature range of -55°C to
+125°C

® Typical power drains of less than 1 mW per gate (50% duty cycle) for
the logic gate elements and less than 4 mW for the clocked flip-flop.

@ Single power supply requirement —5 volts optimum, 4.5to0 5.5 volts range.

® Guaranteed fan-out of 10 LPDTuL unit loads or 1 standard Fairchild
DTuL unit load, over the full temperature and supply voltage range.

® Guaranteed minimum of 450 mV noise immunity at the temperature
extremes.

® Typical logic gate propagation delays of 60 ns and binary clock rate of
2.5 MHz.

o Emitter follower outputs providing good capacitive drive capability.

ORDER INFORMATION

TYPICAL FLAT PACKAGE
TOP VIEW

5 e T L —

f1875>]<— 26 MAx—>]=-1875]

05
—

| S —

=

020 wiN.— oom f=—350 max —}—nore s
125 TYP. AI._.‘F—‘

TYPICAL DUAL IN-LINE PACKAGE

]

AAAAAAA
CATA=R=R=A=RC)

NOTE 2 L_J”_

™ A

NOTES:
1 Leads are intended for insertion in hole rows on 300" centers They are
Purposely shipped witkf ‘positive” (.350) misalignment to facilitate insertion
2.80ard-drilling dimensions should equal your practice for a conventional 020
inch diameter fead

*Planar is a patented Fairchild process.

To order Low Power Diode Transistor Micrologic@ integrated circuit elements specify U31XXXX51X for flat package and UBAXXXX51X

for Dual In-Line package where XXXX is 9040, 9041 or 9042.

FAIRCHILD

SEMICONDUCTOR
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LPDTul 9040 CLOCKED FLIP-FLOP

DESCRIPTION

The LPDT 1L 9040 element is adirectly coupled, dual-rank flip-flop suitable for use
in counters, shift registers and other storage applications. Either R-S or J-K mode

operation is possible,

other data inputs.

Direct set and clear inputs are provided which override all

FAIRCHILD MICROLOGIC® LOW POWER DIODE'TRANSIST‘OR INTEGRATED CIRCUITS

LOGIC DIA
OR DUAL-I
A

GRAM SHOWING FLAT
N LINE PACKAGE PIN
SSIGNMENT

cP

¢
)
Cp

RESISTOR
PULL-UP

So

RESISTOR
PULL-UP

Q

GROUND

Q

3-64

SYNCHRONOUS ENTRY TRUTH TABLES ASYCHRONOUS ENTRY
R-S MODE OPERATION J-K MODE OPERATION TRUTH TABLE
INPUTS @tn OUTPUTS @tn+1 INPUTS @tn OUTPUTS @tm1 INPUTS OUTPUTS
§; S2 , C1 C2 Q Q Sl C1 Q Q SD CD Q Q
13 12 2 3 9 13 2 6 9 11 4 6
L X L X NC NC L L NC NC H H NC NC
L X X L NC NC L H L H H L L H
X L L X NC NC H L H L L H H L
X L X L NC NC H H TOGGLES L L H H
L X H H L H Symbols
X L H H L H H - Most positive logic level
L - Most negative logic level
H H L X H L X - Either H or L can be present
H H X L H L NC - No change in state
H H H H AMBIGUOUS NOTES:
1. For J-K mode operation connect Pin6 toPin 3 and Pin9 to Pin12,
2. Asynchronous entries override all synchronous entries.
CIRCUIT DIAGRAM R va“ LOADING RULES
$is $u Tan $sex s g g i INPUT *NORMALIZED
Res. 010 Res. UNIT LOADS (U.L)
S, S :
" > N 1 52
Q 60 % 4 09 J 0.75 U.L.
cC cc cl cz
2463 28k hvd 28k 324k
SD cD 2.5 U.L.
cP 2.5 U.L.
| 32k ___}—%—
—— OUTPUT FAN-OUT
12k 32K 32k A2k
71‘ 10 U.L..
{)ll > >( - }{} - 7 U.L. WITH
f '\1 Q.Q RESISTOR
N = = Y PULL-UP
—WI N CONNECTED
RESISTOR VALUES cpd1 ¥ — -
ARE TYPICAL 1UNIT LOAD EQUALS 1-LPDTylL
9041 OR 9042 INPUT LOAD




FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

LPDTuL 9041 — DUAL 3 INPUT NAND GATE
DESCRIPTION

The LPDT 1L 9041 element consists of two, 3-input positive logic NAND gates suitable
for general logic gate and inverter applications. The unique feature of this gate is | EMTERFoL,

"OR'"' logic function,

-

=‘
that the output transistor collector and the emitter follower pull-up are not internally outpuT 2 |=E_6

connected, This allows the user to tie collectors to a common node for the wired | FESTOR 3 =g

INPUT 4 —

INPUT 5

INPUT . - 6
GROUND 7

—

Fl‘

13

12

1

10

9

8

LOGIC DIAGRAM SHOWING FLAT
OR DUAL-IN-LINE PACKAGE PIN
ASSIGNMENT

Vee
INPUT
INPUT

INPUT

RESISTOR
PULL-UP

OUTPUT

EMITTER FOL-
LOWER PULL-UP

POSITIVE LOGIC NAND GATE

ABC = D

EACH INPUT =1 UNIT LOAD
OUTPUT FAN-OUT = 10 UNIT LOADS

=7 U.L. WITH RESISTOR
PULL-UP CONNECTED

EITHER THE EMITTER FOLLOWER OR RESISTOR PULL-UP
MUST BE CONNECTED TO THE OUTPUT TO ESTABLISH
THE HIGH LEVEL.

WIRED 'OR’ APPLICATION

>

: 0—
¢ g
Xy
7 )/ S
Q\(,g/?
D
E o— )
F
! |
i |
L |

ABC +DEF +*** +LMN =2Z
OUTPUT FAN-OUT = 10 - 3 (NO. OF RESISTOR

--—_J

PULL-UPS)

ONE PULL-UP RESISTOR 1S REQUIRED FOR EVERY 8
GATES CONNECTED TO THE COMMON "OR' NODE.

CIRCUIT DIAGRAM

Vee

e

A

‘HQ——K_K_{Z
s Lo
o—-

40k L =
$15k

1

AAA,

<
Sk 3 Jusk 15k 1k ﬁ:Zlk
It 3 10 L
340k 40k g
1 18 ]

RESISTOR VALUES
ARE TYPICAL

TT1

1

13
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED"CIRCUITSF‘

LPDTuL 9042 — DUAL 3 INPUT NAND GATE WITH EXTENDER LOGIC DIAGRAM SHOWING FLAT

" DESCRIPTION ) 'NPUTS OR DUAL-IN-LINE PACKAGE PIN
. ASSIGNMENT

~The LPDT L 9042 element consists of two 3-input positive logic NAND gates with
_extender inputs. This element in the family allows the user to implement logic ouTPUT N 14 Vee
applications requiring a gate fan-in exceeding three. RESISTOR 2 13 INPUT

EXII;‘E:UI?’ER kN — ; 12 INPUT
The DT L 9933 4-input extender element or equivalent—may be used to provide INPUT — I:-I--_—-l- = 1 INPUT
additional diode inputs. ‘Any capacitance added to the extender input will increase INPUT — k % == 10 EXTENOER
the turn-on delay of the LPDTuL 9042 gate. Typically, the increase is 10ns/pico- NPT 6 9 = 9 RESSTOR
farad. Turn-off delay is not affected. A P —| R | o

CIRCUIT DIAGRAM 14 POSITIVE LOGIC NAND GATE

AKg kG 15k 15k 1K 3 21k
3

ﬁ
~
©

>
< <
< 40k ::40!1

=4
=0

1

EACH INPUT = 1 UNIT LOAD

E23:
| TTT

o A 12 OUTPUT FAN-OUT = 10 UNIT LOADS
a0k 1 = . = ‘L 40k = 7 UNIT LOADS WITH
6 $ 15k 1 15k ;E 13 RESISTOR PULL-UP
L - CONNECTED

3

RESISTOR VALUES
ARE TYPICAL

BUFFER ELEMENT

For applications requiring a fan-out exceeding ten, the Fairchild DT uL 9930 Dual 4-Input Gate may beused. The DT L 9930 will drive
44 LPDT uL unit }oads, while maintaining the same output logic levels as the low power circuits.

The input of a DT L 9930 requires the equivalent.of 10 LPDT yL unit loads. Therefore, a low power circuit can drive only one
DT L 9930 input.
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

OPERATING VOLTAGE CHARACTERISTICS POWER CHARACTERISTICS

wWoRsT case OUTPUT LOGIC LEVELS - Voy AND Vo, vee = sV
INPUT THRESHOLD LEVELS - Vin AND V L EMITTER FOLLOWER PULL-UP
2.8 = - 6.0 T
Yo ” 02 2.7 on T 100w 9<|>40 cwc!cm rul—rwv (axpaUM
E ; Vo MIN @ Voo = 4.5V, ’Azs
24 2,45 | ¥y, APPLIED AT INPUT 5.0
4 B
20—~ ll.7 4.0 1
g \H\ 9040 CLOCKED FLIP-FLOP (TYPICAL)
g 1.6 I I ‘\ 1.4 ?
- CIRCLED POINTS AT -55°C, 25°C, - x 3.0
S AND 125°C ARE GUARANTEED LIMIT VALUES
= 12 g
2 2.0 9041 & 9042 POWER PER GATE GATE "ON" (MAXIMUM)
Po— : T 1 T T | [ [
0.8 Vi o, —] 9041 & 9042 POWER PER GATE GATE "ON" (TYPICAL)
| % | o] (S I
i Vor, MAX @ FAN-OUT = 10 U.L., 1.0 9041 & 9042 POWER PER GATE GATE "OFF" (MAXIMUM) ]
0.4 45V S Voo S 5.5 V, Vyy APPLIED TO INRUTS 9041 & 9042 POWER PER GATE GATE "OFF"  (TYPICAL)
L 4 A L
e [ ] | 0
975 50 -2% 0 % 5 75 100 125 -5 -50 -2 0 2% 50 75 10 12
TEMPERATURE - °C TEMPERATURE - °C
HIGH LEVEL NOISE IMMUNITY LOW LEVEL NOISE IMMUNITY
T T T 0. T T
24 MINTMUM DC VOLTAGE MARGIN BETWEEN LPDILL 9 MINDAUM DC VOLTAGE MARGIN BETWEEN
A WORST CASE HIGH LOGIC LEVEL AND A 9040 A WORST CASE LOW LOGIC LEVEL AND A LPDTUL
2.2 [ WORST CASE HIGH INPUT T OLD ggf:; [~ WORST CASE LOW INPUT T D 332(1) —
L — i Yo T 9042
2.0 St Yo = 345 V v 0.8 ' -
w
= ) 3 V N
S 18 V4 S by
IE 1.6 — A1 IE 0.7 $/l
e / L1 Voo = 5.0V e 7 Wy /\\
2 1.4 4 7 2 S /]
o] ° Y wl 7 \ N \
2 & s, \ \
s 12 = 06 xy
°
= 1.0 v, =45V S ;/
s L cc - i /
[=] / o
0.8 / 0.5
1 < FAN-OUT < 10 4SS VSV, <55V
0.6 /j EMITTER FOLLOWER — ] —t
PULL-UP l
0.4 Lo L L 0.4
-5 -50 -2 0 5. 5 75 100 12 -5 -5 - 0 5 5 75 100 125
TEMPERATURE - °C TEMPERATURE - °C
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FAIRCHILD ﬂl?;ﬁROLOGIC@ LOW POWER DIODE TRANSISTOR INTEGRATED

TYPICAL
AVERAGE PROPAGATION DELAY ’
LPDTyL 9041 9042 PULSE GEN. °T°
e— : y
% . ICL
. \ wewn o, P e
S 8 2\ EMITTER FOLLOWER
z \ rons-ve CONDITIONS
g \ Vg * 50V, € = 50pf (INCLUDING PROBE AND JIG CAPACITANCE)
Z 000 \ VieasuRe © 16V @ -55°C
S (GND. REF.) 1.3V @ 25°C
& 0.9V @ 125°C
& —~—
¢ w - —
§ WAVE FORMS
=z NOTE: Resistive Loading up to Maximum )
| Fan-Out Typically Improves the
Average Propagation Delay
5 l U
<75 -50 -2 0 25 50 %100 125
TEMPERATURE - °C tpp- ’- tpp+
TEST CIRCUIT
PULSE GEN.
..———?vm
TYPICAL DELAY CHARACTERISTICS |
LPDTuL 9040 J_ ?Vour
CL
20 ~\ I PULSE GEN. :_[ =
200 < ot P -
. e N £ -wy“"sf/ ’ Vour
180l T ~ 1
160 CTSET OR CLEAR INPUT (CLOCK PIN HIGH) ViN IC" =
w140 =
< \\
> 120
é \\ ocK PULSE e
S 100 < ~ et — CONDITIONS
20 » \r—-—-"‘
8 ""DIR?.?? Sep T Ve.= 5.0V, €~ 50 (INCLUDING PROBE AND JIG CAPACITY)
eegf ey
60 R I (CLOCK P11y | VEASURE * 1-6V @ -55°C
T (GND. REF.) 1.3v@ 25°C
40 0.9ve 125°C
20
-5 -50 -25 0 25 50 B0 125
TEMPERATURE - °C WAVE FORMS

Vin Vi v
N VMEASURE
 VMEASURE
tpp-
tpp+ l—— vout

— VMEASURE
Vour:
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DTuL 9093+ 9094 - 90979099
DUAL MONOLITHIC, CLOCKED J-K FLIP-FLOPS
DIODE TRANSISTOR MICROLOGIC®INTEGRATED CIRCUITS

TEMPERATURE RANGE: -55°C to +125°C, -20°C to +100°C, 0°C to +75°C

General Description:

o The 9093 and 9094 devices are Dual Monolithic, internally connected J-K flip-flops of the 9945 and 9948
DTuL type respectively. These devices have separate clocks, separate J and K inputs, separate Direct Set
inputs and no Direct Clear input (refer to logic diagram).

o The 9097 and 9099 devices are also Dual Monolithic, internally connected JK flip-flops of the 9948 and
9945 DTuL type respectively. These devices have separate J and K inputs, separate Direct Set inputs, a
common clock input pin and a common Direct Clear input pin (refer to Iogig diagram).

Typical Applications:

o Shift Registers
« Two individually operated flip flops
o Counters

Features:

o Compatible with all DTuL 930 series
o Compatible with TTuL

o Reduced can count

o Greater logic flexibility

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vec) Continuous

Supply Voltage (Vcc) Pulsed <1.0 second
Internal Power Dissipation 25°C Ambient
Typical Power Dissipation 5 V (Vcc)
Operating Temperature Range

Storage Temperature Range

Lead Temperature (Soldering 60 second)

TYPICAL DUAL IN-LINE PACKAGE

AAAAAAA
SASA=R=AR=A)

='s

NOTES:
1. Leads are intended for insertion in hole rows on .300" centers. Thay are

‘positive” (.

2. Board-drilling dimensions should equal your practice for a conventional .020
inch diameter lead.

TYPICAL FLAT PACKAGE
TOP VIEW

al Ir 3 14

LOADING RULES
o INPUTS 9093/9094 9097/9099
’ CeiorC, = 2 >CP=4
Kiork: = 25 Kiork, =2
horl,=2% hiorl, =24
Soi of Spz = 2 Soi 0r Spz = 2

+8.0 Volts

+12.0 Volts

500 mW

100 mW

—55°t0 +125°C

+65°C to +150°C

300°C

—55°C to +125°C  0°C to

o FANOUT —20°C to +100°C 75°C

9093 —0,=0Q,=0,=0= 12 10
9094-&.—0=g=§= 11 9
9097 —Q=0=04=0= 11 9
09— =0k=004=0= 12 10

, Co=14
- PIN CONFIGURATION: Identical for dual;in-line and flat packages.
9093/9094
(DUAL 9945/9948 SEPARATE S,; SEPARATE Cp)

mos—] 00 oo

K @ = —3 (13) 0'2

n e = a2) %

Sp; @) —] — an Jz
LU= : =2 10 8p,

@® - - e G

a0 @ ]| (L ® @

313 FAIRCHILD DRIVE, MOUNTAIN VIEW,

9097/9099
(DUAL 9948/9945 COMMON Cp; COMMON C,)
Cp ) C 1 i 3 (4 Vec
RO — I'—' a3) ¢
1 6) = —2 (12) Kz
o, (4 ] = a1 4,
) 0) 8p,
o © - : ® T
GND (7) ll Il ® Q2

CALIFORNIA, v(415) 962-5011, TWX: 910-379-6435
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PURCHASING INFORMATION:

To order Diode Transistor Micrologic
Integrated Circuit elements specify
“U31XXXX5XX for flat package and UGA-
XXXX5XX for Dual In-line package,
where XXXX is 9093, 9094, 9097, or
9099, and 5X is 51 for the —55°C to
+125°C temperature range, 56 for the

" —20°C to +100°C temperature range
or 59 for the 0°C to 75°C temperature

range.

* Fairchild patent Pending

R R
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9093/9094

FAIRCHILD TRANSISTORS DTyL 9093¢9094¢90979099

(9093 SHOWN)

Q

T Vee

(6)

Y Vee
s
$
Q2
o
©)
Sp,
10)
GND
o
Vee
—D‘—o K2’

S|Z 12)

9097/9099

(9097 SHOWN) -

1—(7 (14)

Vee

T Vee

(10)
GND

]

T Vee
< < < < <
i 3 3 3 3
0 < b _
1 3 3 Q Q
o 1 1 2
(6) (5) (8)
N v
A ] ’ ¢ TN >3
sp,
@
o o
GND GND GND
< >
3
o- —0
Vee < Vee Vee ¢
1 1 <
310K I Dok | %
3) Sf SF @) (1)
N ~ Q
GND

by ‘
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HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC®

INTEGRATED CIRCUITS COMPOSITE DATA SHEET
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

0°C TO 75°C TEMPERATURE RANGE

GENERAL DESCRIPTION — The Fairchild High Level Logic Diode-Transistor Micrologic® Integrated Circuit
family (HLLDTuL) consists of three high voltage, high threshold hex inverters which offer extremely good
D.C. and A.C. Noise Immunity. These circuits are useful in applications involving a high noise environment
or high voltage supply which prohibits the use of CCSL.

Interfacing from CCSL to HLLDTuL is accomplished with the 9112, shifting from HLLDTxL to CCSL is ac-
complished with the 9109. The 9112 can also be used to drive the xM3700 MOS Multiplexer.

The circuits are fabricated within a silicon monolithic substrate using standard Fairchild Planar* and Epi-
taxial processes.

HLLDTuL elements are available in the hermetically sealed ceramic Dual In-Line Package (DIP), designed for
automated and low cost insertion techniques.

FEATURES

e High Voltage Operation . . . V- Range 12 to 20 V.

o Utilizes inexpensive external input diodes to facilitate a high density building block approach and very
high Logic Fan-In where desired.

¢ High D.C. Noise Immunity . . . 6.5 V minimum

o High A.C. Noise Immunity . . . 10 V at 150 ns

o Interfaces with CCSL

ABSOLUTE MAXIMUM RATINGS (above which the reliability of the device may be impaired)

Storage Temperature —65°Cto +150°C
Operating Temperature 0°C to +75°C
Vcc Pin Potential to Gnd Pin —0.5Vto 425V
Output Current when output is low 40 mA
Input Current (9109, 9110) 10 mA
Output Voltage 25V
Input Voltage (9112) 55V

ORDERING INFORMATION

To order HLLDTuL elements specify U6AXXXX59X, where XXXX is the four-digit number denoting the
specific element desired.

*Planar is a patented Fairchild process.

.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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TYPICAL DUAL IN-LINE PACKAGE

similar to

JEDEC (T0-116) Outline

==

NOTE 14{’ 375 NOM._.I

.200.
MAX
015 MIN.= (=
125 TYP e

' g o
090 Bt e
“}w: <3 12[

i s ufa
s 10[=
6 ]
g 8
NOTE 2 —
280
MAX.
NOTES:

1. Leads are intended for insertion in hole rows on
300" centers. They are purposely shipped with
“‘positive” (.375) misali to faciti i i

2. Board-drilling dimensions should equal your
practice for a conventional .020 linch diameter lead.

LOGIC DIAGRAM

—2

—a

—10

—12

it

VCC = Pin 14
GND = Pin7

e ————
FAIRCHILD

I
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL CHARACTERISTIC DEVICE 0°C +25°C |_+75°C UNITS | CONDITIONS AND
MIN. MAX. |MIN. TYP. MAX. [MIN. MAX. COMMENTS
Vou Output High Voltage 9110 Note 2 Note 2 Note 2 Volts | Vec =12Vio 20V @V
' 9112 loy=—01mA = "
leex! Output Leakage Current 9109 75 1.0 75 75 | A Vee =20V @V
’ Vo =20V L
Voui Output Low Voltage 9109 ‘ Vec =12V @V
9110 0.5 025 05 05 |Volts [ Io =10mA H
9112
VoL, Output Low Voltage 9109 Ve =20V @v
9110 1.0 05 10 1.0 |Volts | Io =20mA H
9112
Vi Input Low Voltage 9109 7.05 70 68 Input Low Threshold
9110 ’ i ~ | Volts @ Vou
9112 1.05 1.0 0.8
Viu Input High Voltage 9109 8.6 85 8.4 Input High Threshold
9110 ) ) ) | Volts @ Vo,
9112 2.1 2.0 1.9
Ie Input Load Current 9109
9110 -1.20 —0.80 —~1.12 —1.12| mA Vee =20V, Ve =05V
9112
lsc Output Short Circuit 9110 -17 —9.0 —16.3 —15.6| mA Vee =20V, V=0V
Current 9112 —24 —1.65 —23 —23 Vour =0V
leex Output Leakage Current 9110 . Vee =20V, Vo ur =20V
9112 75 10 75 75 |uA V=0V
lppy Input High Supply 9109 19 28
Current 9110 mA Vee =20V, Input Open
' 9112 2 34
I Input Leakage Current 9112 5.0 10 [#A Ve =20V, Vp =40V
|ax Ground Current 9109 Vee =Vour =25V,
9110 15 mA Inputs @ GND
9112
tpd + Turn Off Delay 9109
9110 145 300 ns See Fig. 4
9112
tg_ Turn On Delay 9109
° 3110 % 20 ns | SeeFig.4
9112 30 125
Vin “0" Level A.C. Noise 9110 7.0 Volts | SeeFig. 5
Immunity
Vip “1" Level A.C. Noise 9110 85 Volts | See Fig. 5
Immunity
NOTES:

(1) Tests on 9109, 9110 are performed with FDH6 input diodes.
(2) MIN =Vcc —2.0V for all temperature
TYP =Vcc —1.5V for 25°C
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

Fig. la Fig. 1b Fig. 1c
<)
ek 12 S 3 s
16k 1 16k 16k 1[" 1
>
Sk a3
33 Q
o
1/6 HLLDTL 9109 1/6 HLLDTL 9110 1/6 HLLDTL 9112
HLL — CCSL HLL — HLL CCSL — HLL
Fig. 2a Fig. 2b
OUTPUT LOADS
(LOW LEVEL DRIVE FACTOR)
. VERSUS SUPPLY VOLTAGE
Yo
9109: OPEN COLLECTOR § 5
1 Mo 9110,9112: 20 g —
LOW LEVEL LOAD FACTOR e LOW LEVEL DRIVE FACTOR 3 -
(see Fig. 3a) (see Fig. 2b) 5 2 -
WITH FDHG INPUT DIODE FOR 9109,9110 g  —
‘ S
=
3 ® (‘/Vm“’j
1012 14 16 13 2
VCC’ SUPPLY VOLTAGE - VOLTS
) Fig. 3a Fig. 3b Fig. 3¢
WORST CASE INPUT FORWARD WORST CASE POWER DISSIPATION WORST CASE HIGH LEVEL
~ CURRENT AND INPUT LOADS VERSUS SUPPLY VOLTAGE D.C. NOISE IMMUNITY
VERSUS SUPPLY VOLTAGE (PER GATE) N VERSUS TEMPERATURE
1.4 120 TT
1<F.0.<28.4
// 2 IT <mo ;NLV
S BER] w0 7 gn Yoo 2V
T1.2 : L >
g P g h 8 “"17/ et 280
E] g Z '\C‘@‘ sl 1 z Voo " 11V
é’l 0 )od 18 £ “\\ﬂ%‘c“"‘ . oo F
<l : 2 60 — ’?\"v /_',‘ §
§ // " % // ?935" ‘G-’i‘ """" S
q L e e - sS40
S| A R N = g
ey d w [ o e B0 e 2v
| O : H
", 14 16 18 P ’ 12 14 16 18 2 ’ 0 > 50 ]
VCC - SUPPLY VOLTAGE - VOLTS VCC = SUPPLY VOLTAGE - VOLTS TA = AMBIENT TEMPERATURE - °C,
Fig. 3d Fig. 3e Fig. 3f
WORST CASE HIGH INPUT WORST CASE LOW THRESHOLD WORST CASE LOW LEVEL
THRESHOLD VOLTAGE VERSUS VOLTAGE VERSUS D.C. NOISE IMMUNITY
FORWARD DIODE VOLTAGE ) FORWARD DIODE VOLTAGE WVERSUS AMBIENT TEMPERATURE
e 0 9109, 9110 " 9109, 911 g ’ ‘mllqué I
§ " _>"_ ZV<ch<ZOV—
é 8.8 § 7.6 \S §&0 <FO<%.4
3 8.6 - g4 N St g v || ]
: N g N gt
5 84 X &£7.2 BN @ .C
ES 7 ) £ 2 N\ g I e, Y
z e S e N o
H ‘27,0 \\ 9
;I"&? ) \\\ E
g
¥, 0.2 04 06 08 L0 2 0.2 04 0.6 08 1.0 " > 50 7

Vg - FORWARD DIODE VOLTAGE @ 10 pA - VOLTS

Vi - FORWARD DIODE VOLTAGE @ 0.7mA - VOLTS

Tp - AMBIENT TEMPERATURE - °C
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

Fig. 3g
TURN OFF DELAY

Fig. 3h

TURN ON DELAY

Fig. 3i
TYPICAL A.C. NOISE IMMUNITY
INPUT VOLTAGE VERSUS

VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE o PULSE WIDTH
® oo o chns ] SEFIG. 5
SEEFIG.‘/ SEE FIG. 411 16 \ \
2 350 " E OW LEVEL
é o L | 4+ : 9109, 9110 MAX. g moneveN
= - é g 12 \
§ = g 9112 MAX. § \
5 ] S = . s NN
:Bm we T | _; 9109, 9110 TYP. :5
——— 4.0
— 110 TYP.
50 0
0 5 50 5 0 5 50 I4] 100 200 300 400 500
Ty - AMBIENT TEMPERATURE - °c Ta - AMBIENT TEMPERATURE - °c PULSE WIDTH - ns
Fig. 4
SWITCHING TIME TEST CIRCUIT
AND WAVEFORMS
PULSE
GENERATOR )
Ci = 5.0 pF  Includes all probe
C2=10pF and jig capacitance
CL =15 pF
in
FDH6 Input Diodes are
used on 9109, 9110
va TEST CONDITIONS
M1 DUT. | DEV. 1 | Vo) | Vee® | VW) | Ripa_ | Ripasr
..E_ : 9109 - 9110 1.5 1.5 5.0 510 Q 3.6k
ouT - 9110 9110 75 7.5 17.0 24k 24k
LITY) 9112 932 15 7.5 17.0 2.4k 24 k
4
Fig. 5
A.C. NOISE IMMUNITY TEST CIRCUIT
PULSE
GENERATOR Unused Inputs grounded
diodes are FDH6
tts< 10ns Ci = 5.0 pF Includes jig and
_ C2 = 10 pF  all probe capacitance
FREQ = 1.0MHz ct = 15 pF
Vin!  |=1500s
TEST CONDITIONS AND LIMITS
VN
+ LIMIT Vee R Ta Vin
_L m MIN. MAX. (Volts) (kS2) (°C) (Volts)
= L Vo | 85V 17 24 25 10
-r-_ | Vin 7.0V 17 2.4 25 10
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

APPLICATIONS: Fig. 6—CCSL INTERFACING
CCSL CCSL—HLpL HLpL HLpL—-CCSL CCSL

* 9112 * 9110 * 9109

* FDHG INPUT DIODES
1 e

1 HLLDTL High Level Load Factor
= 1 CCSL High Level Load Factor

1 HLLDTL Low Level Load Factor

= 7.5 CCSL Low Level Load Factors

Fig. 7—LAMP DRIVER

0 20V

—

O) 20 VOLT LAMP

« Do

FOH6 Wit 9109,9110

FIG. 8—DRIVING M0OS3700 MULTIPLEXER OR EQUIVALENT

1.7<Vp(<8.8 VOLTS

e
gz | R
o- +——0 DATA INPUT
LoGIC | ,43°————-| — | $;
INPUT, :
| .
Loj____3m0 I_J
CHANNEL BLANKING OUTPUT

Output Levels : min ‘“1’’ level = Vcc —1.5V
: max ‘0"’ level = 0.2V
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS

Fig. 9—SEQUENTIAL COUNTER

DIODES ARE FDH6 OR EQUIVALENT

ﬂ| ) 53 . ’2 -1 [ b, Clock
. T T T 1 0 0 0
o 1 .,
(O B ZOA _:J—-O-B Z] _;J—o- B 12 g (; 1 2
—o-{¢ o-¢ o o4c I, : *
R Z; »—o] 0 1 0 0
1 1 0 1
CLOCK «
DIVIDE BY THREE OR THREE PHASE GENERATOR
Iy
AO-
A oV
12K ce
! 1263
8O — K> o
1
o7n
co
MAJORITY GATE : 2 9109
Fig. 10 —JK FLIP FLOP
DRIVE
o—]s AD s mf—o
al—o I af—o
cLOCK o— cp - P -
i—o il—o
SETo- °
ALT. DRIVE o—|r pb—  o—r p}—o
TOGGLE MODE
“ip ———o—]s AD}—o s A }—o
o0 — of—
—o—1cP _ P _
[ i}—o
CPo .
"g"in —-o—]R ob—o R o}—o
cLOCK
ol SHIFT MODE
DIODES ARE FDHG OR EQUIVALENT
J K| |Qn+l
y | L H L
RESETo } o DRIVE
1 L L Qn
H H|| Qn
H L H

3-76




HLLDTuL 9109
HIGH VOLTAGE HEX INVERTER

HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS
' : A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION .

The HLLDT . 1.9109is a high voltage, high threshold hex inverter designed for the conversion of
high level logic to any logic level from 4V to 20V, The unit is characterized by a 6.5V (min., )
DC Noise Immunity and a 20V/100 nsec AC Noise Immunity. The input diode has been left off
‘the circuit sothat the input canbe expanded to any number of inputs which allows maximum flex-
ibility in use,

The 9109 is available in ceramic Dual In-Line* Pack;ige.

FEATURES
CCSL Compatibility
High Voltage Operation 12 to 20V

Utilizes external input diodes to facilitate high density building block approach
F.O0. = 7CCSL :
'D.C. Noise Immunity of 6.5V

APPLICATIONS
Interfacing from HLL to CCSL levels.
Line receiver, V

. General purpose logic level converter

ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65°C to 150°C

200 MAX. l
020 min—] "{ }o—378 TYp.—}—nNoTE L
125 TVP. —-1-—-— - ———
== H
090

TYPICAL DUAL IN-LINE PACKAGE
(In accordance with JEDEC TO—116)

290
310

L]

AAAAARRA
TUYYYY

Ll
NOTE 2
I__vzco_
MAX

NOTES:

1 Leads are intended for insertion in hole rows on
300" centers. They are purposely shipped with
“positive”” (.375) misalignment to facilitate insertion.

2 Board-drilling dimenstons should equal your
practice for a conventional .020 linch diameter lead.

ORDER PART NO. U6A910959X

LOGIC DIAGRAM

Operating temperature 0°C to 75°C 1— D —?
Voo ' 25V s
Output Voltage ) 25V —D e - pin 16
Output low current 40 mA 9f—'D°__zND P 7
ll——-——D)-——lO
ot Do
*Fairchild patent pending
TR
FAIRCHIL.D
. |

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD HLLDTuL INTEGRATED CIRCUITS 9109

T‘lcc

6 Per Package

ELECTRICAL CHARACTERISTICS

CIRCUIT DIAGRAM

LIMITS
SYMBOL 0°C 25°C 75°C UNITS CONDITIONS AND COMMENTS
MIN., MAX. | MIN. TYP. MAX. | MIN, MAX,
VAr=20V, V_ =20V
I0H 75 0.2 75 75 LA ce ’ OH
VIL 7.0 6.8 Volts
VOLl 0.5 0.25 0.5 0.5 | Volts VCC =12V, IOL =10 mA
V... = Value indicated
IH  on this table,
VoLz 1.0 0.5 1.0 1.0 Ve =20V, I, =20 mA
VIH 8.6 8.5 VVolts
IF -1.24 -.81 -1.16 mA VCC =20V, Vg =0.5V
IPDH 30 19 28 mA VCC = 20V, Inputs open
v = 25V, Inputs GnD
TppL 9.5 60 9.0 mA cc ’
VOUT =25V
t ot 145 400 ns
p See switching time
test circuit
tod” 85 200 ns

NOTE: Tests are performed with FDHS6 input diode.

Ny

=

tpd- R = 510Q
tpat R = 3.6kQ

CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS

PULSE WIDTH = lus

REPETITION RATE = 500kHz

AMPLITUDE = 12V

PULSE
GEN.

C1=5pF
C2=10pF

*With FDH6 Input Diode
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HLLDTuL 9110

HIGH VOLTAGE HEX INVERTER

HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS
A FAIRCHILD COMPAT I BLE CURRENT SINKING LOGIC PRODUCT

GENERAL DESCRIPTION

The HLLDT 1L 9110is ahigh voltage, high threshold hex inverter with extremely good D.C. and
A.C. NoiseImmunity. Thecircuit is useful in applications involving a high noise environment
or high voltage supplies which prohibit the use of DT L.

The 9110 contains six<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>