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IMPORTANT NOTICE 

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest 
version of relevant information to verify, before placing orders, that the information being relied 
on is current. 

TI warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with TI's standard warranty. Testing and other quality 
control techniques are utilized to the extent TI deems necessary to support this warranty. 
Specific testing of all ~rameters of each device is not necessarily performed, except those 
mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, 
personal injury, or severe property or environmental damage ("Critical Applications"). 

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES 
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. 
Use of TI products in such applications requires the written approval of an appropriate TI officer. 
Questions concerning potential risk applications should be directed to TI through a local SC 
sales office. 

In order to minimize risks associated with the customer's applications, adequate design and 
operating safeguards should be provided by the customer to minimize inherent or procedural 
hazards. 

TI assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does TI warrant or 
represent that any license, either express or implied, is granted under any patent right, copyright, 
mask work right, or other intellectual property right of TI covering or relating to any combination, 
machine, or process in which such semiconductor products or services might be or are used. 

Copyright @ 1996, Texas Instruments Incorporated 

Printed in U.S.A. by 
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INTRODUCTION 

The Advanced High-speed CMOS (AHC) logic family provides a natural migration for HCMOS users who need 
. more speed for low-power, low-noise, and low-drive applications. The AHC logic family consists of basic gates, 
medium-scale integrated circuits, and octal functions fabricated using the EPIC1-S process that produces high 
performance at low cost. 

Performance characteristics of the AHC family are: 

• Speed - With typical propagation delays of 5.2 ns (octals), which is about three times faster than HC 
devices, AHC devices are the quick and quiet solution for higher-speed operation. 

• Low noise - The AHC family allows designers to combine the low-noise characteristics of HCMOS 
devices with today's performance levels without the overshoot/undershoot problems typical of 
higher-drive devices usually required to get AHC speeds. 

• Low power - The AHC family, by using CMOS technology, exhibits low power consumption (40-JJA 
maximum static current, half that of HCMOS). 

• Drive - Output drive current is ±8 mA at 5-V Vee and ±4 rnA at 3.3-V Vee. 

• Packaging - AHC devices are available in D and DW (SOIC), DB (SSOP), N (PDIP), and PW (TSSOP) 
packages. Selected AHC devices are available in military versions (SN54AHCxx). 

Using Texas Instruments (TI) products offers several business advantages: 

• Competitive advantage - AHC and VHC devices have equivalent specifications; therefore, AHC 
devices are "drop in" replaceable. With Tl's production capacity, delivery performance, and competitive 
prices, AHC devices are among the most economical, easy-to-use, and easy-to-get logic products. 

• Alternate source - TI has arrangements for one or more alternate sources for AHC devices. 

For more information on these and other products, including availability dates, pricing, and final timing 
specifications, please contact your local Texas Instruments representative, authorized distributor, call the 
Advanced System Logic hotline at 903-868-5202, or visit the TI home page at http://www.ti.com. 
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PRODUCT STAGE STATEMENTS 

Product stage statements are used on Texas Instruments data sheets to indicate the development stage(s) of 
. the product(s) specified in the data sheets. 

If all products specified in a data sheet are at the same development stage, the appropriate statement from the 
following list is placed in the lower left corner of the first page of the data sheet. 

PRODUCTION DATA information is current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first statement below 
is placed in the lower left corner of the first page of the data sheet. Subsequent pages of the data sheet 
containing PRODUCT PREVIEW information or ADVANCE INFORMATION are then marked in the lower 
left-hand corner with the appropriate statement given below: 

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include testing 
of all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 
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INTRODUCTION 

GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council 
ofthe Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission 
(IEC) for international use. 

operating conditions and characteristics (in sequence by letter symbols) 

CI Input capacitance 
The internal capacitance at an input of the device 

Co Output capacitance 
The internal capacitance at an output of the device 

Cpd Power dissipation capacitance 
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Po = Cpd Vee2 f + Icc Vee 

fmax Maximum clock frequency 
The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification 

IcC Supply current 

AICC 

ICEX 

II(hOld) 

The current into' the Vee supply terminal of an integrated circuit 

Supply current change 
The increase in supply current for each input that is at one of the specified TIL voltage levels rather than 
o V or Vee 

Output high leakage current 
The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vo = 5.5 V 

Input hold current 
Input current that holds the input at the previous state when the driving device goes to a high-impedance 
state 

IIH High-level Input current 
The current into' an input when a high-level voltage is applied to that input 

IlL Low-level Input current 
The current into' an input when a low-level voltage is applied to that input 

loff Input/output power-off leakage current 
The maximum leakage current int%ut of the input/output transistors when forcing the input/output to 
4.5 V and Vee = 0 V 

IOH High-level output current 
The current into' an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

IOL Low-level output current 
The current into' an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

·Current out of a terminal Is given as a negative value. 

~1ExAs 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

10Z Off-state (hlgh-Impedance-state) output current (of a a-state output) 
The current flowing into· an output having 3-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output. 

Aceesstlme 
The time interval between the application of a specified input pulse and the availability of valid signals 
at an output 

tc Clock cycle time 
Clock cycle time is 1/fmax. 

tdls Disable time (of a 3-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance (off) 
state 
NOTE: For 3-state outputs, fdis = tpHZ or tpLZ' Open-collector outputs will change only if they are low 

at the time of disabling, so fdis = tpLH' 

ten Enable time (of a a-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
low) 
NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state 

outputs, ten = tpZH ortpZL' Open-collector outputs will change only ifthey are responding to data 
that would cause the output to go low, so ten = tpHL' 

th Hold time 
The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal 
NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 
2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active tranSition) for which correct operation 
of the digital circuit is to be expected. 

tpd . Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level (tpd = tpHL or tpLH) 

tpHL Propagation delay time, hlgh-ta-Iow level output 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level 

tpHZ Disable time (of a 3-state output) from high level 
The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to the high-impedance (off) state 

tpLH Propagation delay time, low-to-hlgh level output 
The time between the specified reference pOints on the input and output voltage waveforms with the 
output changing from the defined low level to the. defined high level 

'Current out of a tenninal is given as a negative value. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

tpLZ Disable time (of a 3-state output) from low level 
The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined low level to the high-impedance (off) state 

tpZH Enable time (of a 3-state output) to high level 
The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined high level 

tpZL Enable time (of a 3-state output) to low level 
The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined low level 

tsu Setup time 
The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal 
NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 

the system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 
2. The setup time may have a negative value, in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 

Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform 

VIH High-level Input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables 
NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 

operation of the logic element within specification limits is to be expected. 

VIL Low-level Input voltage 
An input voltage within the less positive (more negative) of the two ranges of values used to represent 
the binary variables 
NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which 

operation of the logic element within specification limits is to be expected. 

VOH High-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a high level at the output 

VOL Low-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a low level at the output 

Vir + Positive-going Input threshold level 
The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, VIT-

VIT _ Negative-going input threshold level 
The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, VIT+ 

~TEXAS 
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EXPLANATION OF FUNCTION TABLES 

The following symbols are used in function tables on TI data sheets: 

H high level (steady state) 
L '" low level (steady state) 
i transition from low to high level 
,I, transition from high to low level 

--+ 

X 
z 
a ... h 

Qo 
00 

-u
Toggle 

value/level or resulting value/level is routed to indicated destination 
value/level is re-entered 

= irrelevant (any input, including transitions) 
off (high-impedance) state of a 3-state output 
the level of steady-state inputs A through H, respectively 
level of Q before the indicated steady-state input conditions were established 
complement of Qo or :3vel of a before the indicated steady-state input 
conditions were established 
level of Q before the most recent active transition indicated by ,I, or i 
one high-level pulse 
one low-level pulse 

.. each output changes to the complement of its previous level on each active 
transition indicated by ,I, or i 

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with i and/or ,1" this means the output is valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qo, or (0), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, inputtransitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, JL or-U-, the pulse follows 
the indicated input transition and perSists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 

Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.g., 
type SN74194. 

FUNCTION TABLE 

INPUTS OUTPUTS 

CLEAR 
MODE 

CLOCK 
SERIAL PARALLEL 

QB Qc 
S1 SO LEFT RIGHT A B C D 

QA QD 

L X X X X X X X X X L L L L 

H X X L X X X X X X QAO QBO QCO QDO 
H H H t x x a b c d a b c d 

H L H t X H H H H H H QAn QBn QCn 
H L H t X L L L L L L QAn QBn QCn 
H H L t H X X X X X QBn QCn QDn H 

H H L t L X X X X X QBn QCn QDn L 

H L L X X X X X X X QAO QBO QCO QDO 

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines ofthe table only the rising transition ofthe clock is shown to be active, the second 
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-Iow 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if 81 and 80 are both 
high then, without regard to the serial input, the data entered at A will be at output 0A, data entered at B will be at 
Os, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at OA is now at Os, the previous levels of Os and 
Oc are now at Oc and 0D, respectively, and the data previously at OD is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through 0 have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at Os is now at 0A, the previous levels of 
Oc and OD are now at Os and 0c, respectively, and the data previously at OA is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the 
levels at inputs A through 0 have no effect. 

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS 

It is normal TI practice to name the outputs and other inputs of a O-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (0) inputs. Outputs that produce data in phase with the data inputs are called 
o and those producing complementary data are called Q. An input that causes a 0 output to go high or a Q output 
to go low is called preset (PRE). An input that causes a Q output to go high or a 0 output to go low is called clear 
(CLR). Bars are used over these pin names (PRE and CLR) if they are active low. 

The devices on several data sheets are second-source designs, and the pin name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuits 0 and O. 

In some applications, it may be advantageous to redesignate the data input from 0 to 0 or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 

PRE 

C 

D 

ClR 

PRE 

ClK 
D 

CLR 

1 i'. 

2 

3 

4 i'. 

1 i'. 

2 

3 

4 i'. 

S 5 

C1 

1D 6 

R 

lATCH 

S 5 

C1 

1D 6 

R 

FLIP-FLOP 

Q 

Q 
ClR 
ClK 

D 

PRE 

1 i'. 

2 

3 i'. 

4 i'. 

1 i'. 

2 

3 i'. 

4 i'. 

R 5 

C1 

1D 6 

S 
Q 

lATCH 

R 6 

C1 

1D 6 
Q 

S 

FLIP-FLOP 

The figures show that when 0 and Q exchange names, the preset and clear pins also exchange names. The polarity 
indicators (I::::.. ) on PRE and CLR remain, as these inputs are still active low, but the presence or absence of the polarity 
indicator changes at 0 (or D), 0, and Q. Pin 5 (0 or Q) is still in phase with the data input (0 or D); their active levels 
change together. 
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THERMAL INFORMATION 

In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. 

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures. 
In general, the junction temperature for any device can be calculated using the following equation: 

TJ=ReJAxPT+TA 

Where: 

T J virtual junction temperature 
RaJA thermal resistance, junction to free air 
PT total power dissipation of the device 
T A free-air temperature 

I 

j 
J 
I s 
i 
~ 
I 

~ 
'"' a: 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

AIR VELOCITY 
130 ...---.--....... ---,----,--.,...-----, 

14-Pln D Package 
120 1---;---h''----t-----1--1----I 

16-Pln D Package 

~r--t--~~r_~==~_1 
40 I---!---+---+-~r----I---I 

30~-~-~-~-~~-~~ 

o 100 200 300 400 500 600 

Air Velocity - ftlmln 

Figure 1 

Derating curves for 21 Q-mil shrink small-outline package are shown in Figures 2 through 5. 
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THERMAL INFORMATION 
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SN74AHCOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATE 

• Operating Range: 2-V to 5.5-V·Vee 

• EPI(;rM (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A Vee 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 7 3Y 

The SN74AHCOO performs the Boolean functions Y = A • B or Y = A + B in positive logic. 

The SN74AHCOO is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H H L 

L X H 

X L H 

& 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram, each gate (positive logic) 

3 

6 

8 

11 

A 

B 
______ ~~-------- Y 

EPIC is a trademark of Texas Instruments Incorporated. 

1Y 

2Y 

3Y 

4Y 

~TEXAS 
INSTRUMENTS 

Copyright@ t995, Texas Instruments Incorporated 
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SN74AHCOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCLS227 - OCTOBER 1995 

absolute maximum ratings over _operating free-air temperature range (unless otherwisenoted}t 

Supply voltage range, Vee .............................•............................ -0.5 V to 7 V 
Input.voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ............................................................ -20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ±20 mA 
Continuous output current, 10 (Vo = 0 to Vecl .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg ............................................ : ....... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating cond~ions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

VCC Supply voltage 2 5.5 V 

VCC-2V 1.5 

VIH High-level input voltage VCC-3V 2.1 V 

VCC=5.5V 3.85 

VCC=2V 0.5 

Vil low-level input voltage VCC=3V 0.9 V 

VCC = 5.5 V 1.65 

VI I nput voltage 0 VCC V 

Va Output voltage 0 VCC V 

VCC=2V -50 !1A 
IOH High-level output current VCC - 3.3 V ± 0.3 V -4 

mA 
VCC- 5 V±0.5 V -8 

VCC=2V 50 !1A 
IOl lOW-level output current VCC-3.3 V±0.3 V 4 

mA 
VCC- 5 V±0.5 V 8 

!J.tlt.v Input transition rise or fall rate 
VCC = 3.3 V ± 0.3 V 100 

ns/V 
VCC= 5 V±0.5 V 20 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

~1ExAs 
INSTRUMENTS 
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SN74AHCOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATE 

SCLS227 - OCTOBER 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN 
MIN TYP MAX 

2V 1.9 2 1.9 

10H ·-501lA 3V 2.9 3 2.9 

VOH 4.5V 4.4 4.5 4.4 

10H--4mA 3V 2.58 2.48 

10H=-8 mA 4.5 V 3.94 3.8 

2V 0.1 

IOL=501lA 3V 0.1 

VOL 4.5 V 0.1 

IOL-4mA 3V 0.36 

IOL-8mA 4.5V 0.36 

II I A or B inputs VI - VCC or GND 5.5 V ±D. 1 

ICC VI - VCC or GND, 10- 0 5.5 V 2 

Ci VI = VCC or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 5.5 7.9 1 
AorB Y CL-15pF 

tpHL 5.5 7.9 1 

tpLH 8 11.4 1 
AorB Y CL-50pF 

tpHL 8 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 3.7 5.5 1 
AorB Y CL= 1.5pF 

tpHL 3.7 5.5 1 

tpLH 5.2 7.5 1 
AorB Y CL-50pF 

tpHL 5.2 7.5 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
PARAMETER MIN TYP 

VOL/PI Quiet output, maximum dynamic VOL 0.3 

VOL(V) Quiet output, minimum dynamic VOL -0.3 

VOH/V) Quiet output, minimum dynamic VOH 4.6 

VIH(D) High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input voltage 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

20 

10 

MAX 

9.5 

9.5 

13 

13 

MAX 

6.5 

6.5 

8.5 

8.5 

MAX 

0.8 

-0.8 

1.5 
. . 

NOTE 4: CharactenstlCS are determined dUring product characterization and ensured by design for surface-mount packages only . 
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UNIT 
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UNIT 
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V 
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SN74AHCOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATE 

SCLS227 - OCTOBER 1995 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL=50pF,f=1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output:1Test 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

Input 
(see Note B) 

In-Phase 
Output 

Out-ot-Phase 
Output 

L 50% VCC \ ~~~- VCC 

---Ii I' OV 
tPLH J-......! ~ tpHL I~ -I I I 

I I \!-=.~ VOH 
I 150% V9C ~VCC --+-1 ....I I VOL 

tpHL --J.---.i ~ tpLH 

I !I:::":: VOH 
,\50% VCC T 50% VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0. tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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SN74AHC02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATE 

• Operating Range: 2-V to 5.5-V Vee 
• EPICTM (Enhanced-Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline (DB), 
Thin Shrink Smail-Outline (PW) Packages, 
and Standard Plastic (N) DIPs 

description 

This device contains four independent 2-input 
NOR gates that perform the Boolean functions 
Y = A • B or Y = A + B in positive logic. 

The SN74AHC02 is characterized for operation 
from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1Y VCC 
1A 4Y 
1B 4B 
2Y 4A 
2A 3Y 
2B 3B 

GND 3A 

INPUTS OUTPUT 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

2 

3 

5 

6 

8 

9 

11 

12 

A B 

H X 

X H 

L L 

Y 

L 

L 

H 

>1 1 
1Y 

4 
2Y 

10 
3Y 

13 
4Y 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

1A ~ 3A ~ 1Y 
1B 3B 

2A ~ 4A ~ 2Y 12 2B 4B 

EPIC is a trademark of Texas Instruments Incorporated. 

3Y 

4Y 

PRODUCT PRE'IIEW Inlonnllll .... n ...... products In 111. fonnallvo or 
doOlDn ~h... of dov8lopmom. ~1Ic Cla18 Ind other ~1EXAS . 

Copyright \!:) 1996, Texas Instruments Incorporated 
.peclficall ...... doOlgn aaoia. r_ll1I1I\Im __ lb. ~ahtlo 
chIna. or dl ... ntI ......... producta wlihout notice. 
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SN74AHC02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATE 

SCLS254A - DECEMBER 1995 - REVISED FEBRUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ...................•..........•........................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ...•.............. '.' . . . . . . . . . . • • . . . . • . • . . • . . . . • . •. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ..................•...........•........ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ...............................................•.......... -20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ..............................•............ ±20 mA 
Continuous output current, 10 (VO = 0 to Vee) .........•................................... ±25 mA 
Continuous current through Vee or GND .................................................. ±50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): 0 package .................. 1.25 W 

DB or PW package •.•.....•..• 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded If the Input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package. which has a trace length of zero. 

"'tJ recommended operating conditions (see Note 3) 
:D o 
C 
c: 
~ 
"'tJ 
:D m 
< -

Vcc Supply voltage 

Vcc- 2V 

VIH High-level input voltage VCC- 3V 

VCC- 5.5V 

VCC- 2V 

VIL Low-level input voltage VCC=3V 

VCC- 5•5V 

VI Input voltage 

Vo Output voltage 

VCC-2V 

IOH High-level output current VCC-3.3 V±0.3 V 

, VCC- 5V±0.5V 

VCC=2V 

IOL Low-level output current VCC - 3.3 V±0.3 V 

VCC- 5V ±0.5V 

AtlAv Input transition rise or fall rate 
Vcc = 3.3 V±0.3 V 

VCC- 5V±0.5 V 

TA Operating free-air temperature 

NOTE 3: Unused inPuts must be held hlg~ or low to prevent them from floating. 

~1ExAs 
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MIN MAX UNIT 

2 5.5 V 

1.5 

2.1 V 

3.85 

0.5 

0.9 V 

1.65 

0 VCC V 

0 VCC V 

-50 IiA 
-4 

mA 
-8 

50 IiA 
4 

mA 
8 

100 

20 
ns/V 

-40 85 ·C 



SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATE 

SCLS254A - DECEMBER 1995 - REVISED FEBRUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=2SoC 

MIN 
, MIN TYP MAX 

2V 1.9 2 1.9 

10H =-50 IJA 3V 2.9 3 2.9 

VOH 4.SV 4.4 4.5 4.4 

10H =-4 mA 3V 2.S8 2.48 

10H =-8 mA 4.5V 3.94 3.8 

2V 0.1 

10L = SO IJA 3V 0.1 

VOL 4.5V 0.1 

IOL=4 mA 3V 0.36 

IOL=8mA 4.5V 0.36 

II VI = VCC or GND 5.5V ±O.1 

ICC VI = VCC or GND, 10=0 5.5V 2 

Ci VI = VCC or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA=2SoC 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5.6 7.9 1 
AorB Y CL-15pF 

tpHL 5.6 7.9 1 

tPLH 8.1 11.4 1 
AorB y CL= 50 pF 

tpHL 8.1 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA = 25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 3.6 5.5 1 
AorB y CL= 15pF 

tpHL 3.6 5.5 1 

tpLH 5.1 7.5 1 
AorB y CL=50 pF 

tPHL 5.1 7.5 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 

PARAMETER MIN TYP 

VOLlPl Quiet output, maximum dynamic VOL 

VOLlV) Quiet output, minimum dynamic VOL 

VOHlVl Quiet output, minimum dynamic VOH 

VIHlDl High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input voltage 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

20 

10 

MAX 

9.5 

9.5 

13 

13 

MAX 

6.5 

6.5 

8.5 

8.5 

MAX 

0.8 

-{l.8 

1.5 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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V 

V 

V 
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SN74AHC02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATE 

SCLS254A - DECEMBER 1995 - REVISED FEBRUARY 1996 

operating characteristics, V cc = 5 V, T A = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate CL - 50 pF, f - 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 
Under Test:}Test 

Point 
CL 

(see Note A) I 
LOAD CIRCUIT 

Input 
(see Note B) 

In-Phase 
Output 

Out'Of-Phase 
Output 

.L500/0 Vcc \ ~~~- VCC 

---II I' OV 

tPLH!....-!- ~ tpHL 
1- -I I I 
I I I \!-.:.~ VOH 
I ! 500/0 V9C ~VCC 

--+-1 --J 1 VOL 

tpHL 4 ~tPLH 
I !.r.:= VOH 
'\ 500/0 Vcc T 500/0 VCC 

. - - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo = 50 0. tr - 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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• Operating Range: 2-V to 5.5-V Vce 
• EPICTM (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

SN74AHC04 
HEX INVERTER 

0, DB, N, OR PW 'PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

The SN74AHC04 contains six independent inverters. The device performs the Boolean function Y = A. 
The SN74AHC04 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 
2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

FUNCTION TABLE 
(each Inverler) 

INPUT OUTPUT 
A y 

H L 

L H 

1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

A --------~~------

EPIC Is a trademark of Texas Instruments Incorporated. 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

2 

4 

6 

8 

10 

12 

y 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

Copyright © 1996, Texas Instruments Incorporated 
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SN74AHC04 
HEX INVERTER 
SCLS231 B - OCTOBER 1995 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .............................•............................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) .......................•................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ............................................................ - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ............................................ ± 20 mA 
Continuous output current, 10 (Vo = 0 to Vee> .......................................... ; ... ± 25 mA 
Continuous current through Vee or GND ...................•............................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ..........•....... 1.25 W 

DB or PW package ............ 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and. 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output vo~age ratings may be exceeded if the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

VCC Supply voltage 2 5.5 V 

VCC=2V 1.5 

VIH High-level input voltage Vce- 3V 2.1 V 

Vce- 5•5V 3.85 

Vec=2V 0.5 

VIL Low-level input voltage Vec- 3V 0.9 V 

Vce. 5.5 V 1.65 

VI Input voltage 0 Vec v 
Vo Output voltage 0 Vec V 

Vce=2V -50 J.IA 
IOH High-level output current VCC. 3.3 V ± 0.3 V -4 

mA 
Vcc. 5 V±0.5 V -8 

Vec=2V 50 J.IA 
IOL Low-level output current Vee. 3.3 V ± 0.3 V 4 

Vec- 5 V±0.5 V 
mA 

8 

t.tlt.v Input trans~ion rise or fall rate 
Vce" 3.3 V±0.3 V 100 

ns/V 
Vce = 5V±0.5 V 20 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

~1ExAs 
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SN74AHC04 
HEX INVERTER 

SCLS231B - OCTOBER 1995 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN 
MIN TYP MAX 

2V 1.9 2 1.9 

10H ~ -50 jlA 3V 2.9 3 2.9 

VOH 4.5V 4.4 4.5 4.4 

10H--4mA 3V 2.58 2.48 

IOH--8mA 4.5 V 3.94 3.8 

2V 0.1 

10L. 50 jlA 3V 0.1 

VOL 4.5 V 0.1 

IOL-4mA 3V 0.36 

IOL-8mA 4.5V 0.36 

II VI = VCC or GND 5.5 V ±0.1 

ICC VI = VCC or GND, 10=0 5.5V 2 

Ci VI- VCC or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA = 25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5 7.1 1 
A y CL-15pF 

tpHL 5 7.1 1 

tpLH 7.5 10.6 1 
A y CL- 50 pF 

tPHL 7.5 10.6 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 3.8 5.5 1 
A y CL-15pF 

tPHL 3.8 5.5 1 

tpLH 5.3 7.5 1 
A y CL=50pF 

tpHL 5.3 7.5 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 

PARAMETER MIN TYP 

VOL(P) Quiet output, maximum dynamic VOL 0.4 

VOL(V) Quiet output, minimum dynamic VOL -0.4 

VOHIVl Quiet output, minimum dynamic VOH 4.8 

VIH(D) High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input vottage 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

20 

10 

MAX 

8.5 

8.5 

12 

12 

MAX 

6.5 

6.5 

8.5 

8.5 

MAX 

1.5 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

-!111ExAs 
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ns 

ns 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 

V 
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SN74AHC04 
HEX INVERTER 
SCL.S231 B - OCTOBER 1996 - REVISED JANUARY 1996 

operating characteristics, V CC = 5 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitanca 

TEST CONDITIONS 

PARAMETER MEASUREMENT INFORMATION 

From outPut~Test 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

Input 
(see Note B) 

In·Phaee 
Output 

OUt-of·Phase 
Output 

---./500/0VCC \ 500/0~~- VCC 

I I OV 

tpLH +--I K tPHL 

II\! - ::.:-: VOH 
I 1500/0 V9C ~VCC 

--+-1 --J I VOL 

tPHL~ ~tPLH 
1 !r= VOH 

\.50%VCC T 5O%VCC 
. - -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacHance. 
B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo - 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one Input transHion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

:lflExAs 
INSTRUMENTS 
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• Operating Range: 2·V to S.S·V Vee 
• EPlc;rM (Enhanced· Performance Implanted 

CMOS) Process 

• Unbuffered Outputs 
• High Latch·Up Immunity Exceeds 300 mA 

Per JEDEC Standard JESD·17 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small·Outline 
(DB), Thin Shrink Small·Outllne (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

SN74AHCU04 
HEX INVERTER 

1995 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A Vee 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

The SN74AHCU04 contains six independent inverters. The device performs the Boolean function Y = A. 
Internal circuitry consists of single stage inverters that can be used in analog applications such as crystal 
oscillators. 

The SN74AHCU04 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

A --[>0-

EPIC is a trademark of Texas Instruments Incorporated. 

~~ ... CT1 .. ~~I:.=='::'';:~'''::1e=m: ~ 1ExAs 
standard w ... nl}< Production plOCIIIlng dOlI not n_yl_ II 
lilting or III paramtIfIS. 

INSTRUMENTS 
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2 

4 

6 

8 

10 

12 

Y 

1Y 

2Y 
3Y 

4Y 

5Y 

6Y 

Copyright IC> 1995, Texas Instruments Incorporated 

2-15 



SN74AHCU04 
HEX INVERTER 
SCLS234-OCTOBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ........•.......................................... -0.5 V to 7 V 
Output voltage range, Va (see Note 1) ......................................... -0.5 V to Vee + 0.5 \( 
Input clamp current, 11K (VI < 0) ............................................................ -20 rnA 
Output clamp current, 10K (Va < 0 or Va > Vee> ............................................ ±20 rnA 
Continuous output current, 10 (Va = 0 to Vee> .............................................. ±25 rnA 
Continuous current through Vee or GND ................................................... ±50 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package ...............•.. 1.25 W 

DB or PW package ............ 0.5 W 
N package ................... 1.1 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under ''absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxlmum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 2 5.5 V 

Vee=2V 1.7 

VIH High-level input voltage Vee=3V 2.4 V 

Vee=5.5V 4.4 

Vee- 2V 0.3 

VIL Low-level input voltage Vee- 3V 0.6 V 

Vee - 5.5 V 1.1 

VI Input voitage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee- 2V -50 )'A 

IOH High-level output current Vee - 3.3 V ± 0.3 V -4 
rnA 

Vee=5 V±0.5 V -8 

Vee=2V 50 )'A 

IOL Low-level output current Vee-3.3 V±0.3 V 4 
rnA 

vee = 5 V±0.5 V 8 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~1ExAs 
INSTRUMENTS 

2-16 POST OFFICE BOX 655303 • OALLAS. TEXAS 76.265 



.--
SN74AHCU04 

HEX INVERTER 
SCLS234 - OCTOBER 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA=25"C 
MIN 

MIN TYP MAX 

2V 1.B 2 1.8 

10H =-50iAA 3V 2.7 3 2.7 

VOH 4.5V 4 4.5 4 

10H--4mA 3V 2.58 2.48 

10H--8mA 4.5V 3.94 3.8 

2V 0.2 

10L· 50 iAA 3V 0.3 

VOL 4.5V 0.5 

IOL-4mA 3V 0.36 

IOL-8mA 4.5V 0.36 

II VI - VCC or GND 5.5V ±D. 1 

ICC VI - VCC or GND, 10=0 5.5V 2 

C· VI - Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA=25"C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 5 8.9 1 
A Y CL-15 pF 

tpHL 5 8.9 1 

tpLH 7.5 11.4 1 
A Y CL-50pF 

tpHL 7.5 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA=25"C 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 3.5 5.5 1 

tPHL 
A Y CL= 15pF 

3.5 5.5 1 

tpLH 
A Y 

5 7 1 
CL-50pF 

tpHL 5 7 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
PARAMETER MIN TYP 

VOLlPl Quiet output, maximum dynamic VOL 0.5 

VOL/vl Quiet output, minimum dynamic VOL -0.5 

VOHIVl Quiet output, minimum dynamic VOH 4.3 

VIH1Dl High-level dynamic Input voltage 4 

VIL(D) Low-level dynamic Input voltage 

MAX 

0.2 

0.3 

0.5 

0.44 

0.44 

±1 

20 

10 

MAX 

10.5 

10.5 

13 

13 

MAX 

6.5 

6.5 

8 

8 

MAX 

1 

NOTE 4. Characteristics are determined during product characterization and ensured by deSign for surface-mount packages only. 

~1ExAs 
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UNIT 

V 

V 

iAA 

iAA 
pF 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 

V 
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SN74AHCU04 
HEX INVERTER 
SCLS234 - OCTOBER 1995 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test "'. J... Point 

cl I (see Note A) 

lOAD CIRCUIT 

Input 
(see Note 8) 

In-Phase 
Output 

Out-of-Phase 
Output 

-'500/0 Vee \ 500/0 V~ - Vee 

---'I I' OV 

tplH +--I K tpHl 

I I i \!-_=.-: VOH 
I 1500/0 V9C ~ec 

---I-I ---J I VOL 

tPHl --1.--.1 ~ tplH 

1 !I:::: VOH 
\.500/0 Vec T 500/0 Vcc 

. - - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes prObe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR:5 1 MHz, Zo = 50 0. tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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SN74AHC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATE 

• Operating Range: 2-V to 5.5-V Vee 
• EPICTM (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A 14 VCC 
18 13 48 
1Y 12 4A 

11 4Y 
10 38 
9 3A 
8 3Y 

The SN74AHC08 is a quadruple 2-input positive-AND gate. The device performs the Boolean functions 

Y = A • B orY = ~ in positive logic. 

The SN74AHC08 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 
1B 

2A 

2B 

3A 
3B 

4A 
4B 

1 

2 

4 

5 

9 

10 

12 

13 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H H H 

L X L 

X L L 

& 

tThissymbollsinaccordancewithANSI/IEEEStd91-1984andIECPublicalion 617-12. 

logic diagram (positive logic) 

3 

6 

8 

11 

: ________ ~~------- Y 

EPIC is a trademark of Texas Instruments Incorporated. 

~1EXAS 
INSTRUMENTS 
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1Y 

2Y 

3Y 

4Y 

Copyright C 1995, Texas Instruments Incorporated 
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SN74AHC08 
QUADRUPLE 2·INPUT POSITIVE·AND GATE 

SCLS236 - OCTOBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .....................•....................................•. -20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ ±20 mA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ......•............ 1.1 W 

Storage temperature range, Tstg ....•.....................•...•.••••...•............ -65°C to 150°C 

t Stresses bey~nd those listed under"absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condHions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

vee Supply voltage 2 5.5 V 

Vee- 2V 1.5 

VIH High-level input voltage Vee=3V 2.1 V 

Vee=5.5V 3.85 

Vee=2V 0.5 

VIL Low-level input voltage Vee- 3V 0.9 V 

Vee - 5.5 V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2V -50 IlA 
IOH High-level output current Vee=3.3 V±0.3 V -4 

mA 
Vee- 5 V±0.5 V -8 

Vee=2V 50 IlA 
IOL Low-level output current Vee-3.3 V±0.3 V 4 

mA 
Vee- 5 V±0.5 V 8 

I!.tll!.v Input transition rise or fall rate 
Vee = 3.3 V±0.3 V 100 

ns/V 
Vee = 5 V±0.5 V 20 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

~1ExAs 
INSTRUMENTS 
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SN74AHC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATE 

SCLS236 - OCTOBER 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN 
MIN TYP MAX 

2V 1.9 2 1.9 

10H .-50 IIA 3V 2.9 3 2.9 

VOH 4.5 V 4.4 4.5 4.4 

10H=-4 mA 3V 2.58 2.48 

10H .-8mA 4.5 V 3.94 3.8 

2V 0.1 

10L = 50 IIA 3V 0.1 

VOL 4.5V 0.1 

IOL-4mA 3V 0.36 

IOL=8mA 4.5V 0.36 

II I A or B inputs VI - VCC or GND 5.5 V ±0.1 

ICC VI = VCC or GND, 10- 0 5.5 V 2 

C· VI- Vec or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT TA = 25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 6.2 8.8 1 
AorB y CL-15 pF 

tPHL 6.2 8.8 1 

tPLH 8.7 12.3 1 
AorB Y CL=50pF 

tPHL 8.7 12.3 1 

switching characteristics over recommended oJ)erating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT TA=25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 4.3 5.9 1 
AorB y CL-15pF 

tpHL 4.3 5.9 1 

tpLH 5.8 7.9 1 
AorB y CL-50pF 

tpHL 5.8 7.9 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
PARAMETER MIN TYP 

VOL(P) Quiet output, maximum dynamic VOL 

VOL(V) Quiet output, minimum dynamic VOL 

VIH(D) High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input voHage 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

20 

10 

MAX 

10.5 

10.5 

14 

14 

MAX 

7 

7 

9 

9 

MAX 

0.8 

-0.8 

1.5 

NOTE 4; Characteristics are determIned dunng product characterization and ensured by design for surface-mount packages only. 

~1ExAs 
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V 

V 

IIA 
IIA 
pF 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 
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SN74AHC08 
QUADRUPLE 2·INPUT POSITIVE·AND GATE 

SCLS236 - OCTOBER 1995 

operating ~haracteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL = 50 pF, f - 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test ". J... Point 

CLI (see Note A) 

LOAD CIRCUIT 

Input 
(see Note S) 

In·Phase 
Output 

Out·ol·Phase 
Output 

L5O%VCC \ 50%~~- 3V 

----" I OV 
tpLH -J+---.I K tpHL 

1 }' I \!-_=.~ VOH 
1 T 50% V9C ~CC 

--+-1 --' I VOL 

tPHL --J.--..i . I+---+j tpLH 

1 ~ VOH 

,\50% VCC T 5C::0~C~OL ( 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• Operating Range: 2·V to 5.5-V VCC 
• EPlc;rM (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

SN74AHC14 
HEX SCHMITT·TRIGGER INVERTER 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y SA 
3A SY 
3Y 4A 

GND 

The SN74AHC14 contains six independent inverters. The device performs the Boolean function Y = A. 
Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different 
input threshold levels for positive- (Vr +) and negative-going (Vr _) signals. 

The SN74AHC14 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram (positive logic) 

1A 

2A 

3A 

4A 

SA 

6A 

1 

3 

S 

9 

11 

13 

2 
.IT 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

SY 
6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

EPIC is a trademark 01 Texas Instruments Incorporated. 

~~~~:1::=::'II~':J,":"'''':::,e:=..: ~ 
8I11ndardwarranty.ProcIuclfonpfOCOlllngdDl8I101_rt1y11lClUdo Ij liEXAS 
,..llng .. all parameters. 

INSTRUMENTS 

A 
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--------~~------ Y 

Copyright@ 1996, Texas Instruments Incorporated 
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SN74AHC14 
HEX SCHMITT·TRIGGER INVERTER 

SCLS238A - OCTOBER 1995 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 

Supply voltage range, Vee .....•.........•..............•.....................•..... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) .•....••..••.•.......................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ......................................................•..... - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ........................................•... ± 20 mA 
Continuous output current, 10 (VO = 0 to Vee> ..........................................•... ± 25 mA 
Continuous current through Vee or GNO ................................................... ± 50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): 0 package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ....................• 1.1 W 

Storage temperature range, Tstg ...........................•...•.................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded If the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voHage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOl low-level output current 

TA Operating free-air temperature 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 

Vee m2V 

Vee = 3.3 V±0.3 V 

Vee- 5V±0.5 V 

Vee=2V 

Vee = 3.3 V±0.3V 

Vee=5 V±0.5 V 
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MIN MAX UNIT 

2 5.5 V 

0 Vee V 

0 Vee V 

-50 ilA 
-4 

mA 
-8 

50 ilA 
4 

mA 
8 

-40 85 ·e 



SN74AHC14 
HEX SCHMITT-TRIGGER INVERTER 

SCLS238A- OCTOBER 1995 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA=2SoC 
MIN 

MIN TYP MAX 

VT+ 
3V 2.2 

Positive-going input 4.5 V 3.15 
threshold voltage 5.5V 3.85 

VT-
3V 0.9 0.9 

Negative-going input 4.5 V 1.35 1.35 
threshold voltage 5.5 V 1.65 1.65 

fNT 3V 0.3 1.2 0.3 

Hysteresis 4.5 V 0.4 1.4 0.4 
(VT+-VT-) 5.5 V 0.5 1.6 0.5 

2V 1.9 2 1.9 

IOH --50!lA 3V 2.9 3 2.9 

VOH 4.5 V 4.4 4.5 4.4 

IOH=-4mA 3V 2.58 2.48 

IOH=-8mA 4.5V 3.94 3.8 

2V 0.1 

IOL - 50!lA 3V 0.1 

VOL 4.5V 0.1 

IOL=4mA 3V 0.36 

IOL-8mA 4.5 V 0.36 

II VI = VCC or GND 5.5V ±0.1 

ICC VI - VCC or GND, 10- 0 5.5V 2 

Ci VI - VCC or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA=2SoC 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 8.3 12.8 1 
A Y CL= 15 pF 

tpHL 8.3 12.8 1 

tpLH 
A 

10.8 16.3 1 
Y CL=50 pF 

tpHL 10.8 16.3 1 

switching characteristics over recommended ojlerating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA =2SoC 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 
A 

5.5 8.6 1 
Y CL=15pF 

tpHL 5.5 8.6 1 

tpLH 
A 

7 10.6 1 
Y CL=50pF 

tpHL 7 10.6 1 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX UNIT 

2.2 

3.15 V 

3.85 

V 

1.2 

1.4 V 

1.6 

V 

0.1 

0.1 

0.1 V 

0.44 

0.44 

±1 !lA 

20 !lA 

10 pF 

MAX UNIT 

lS 

15 
ns 

18.5, 
ns 

18.5 

MAX UNIT 

10 

10 
ns 

12 
ns 

12 
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SN74AHC14 
HEX SCHMITT-TRIGGER INVERTER 

SCLS238A - OCTOBER 1995 - REVISED JANUARY 1996 

noise characteristics, Vee = 5 V, CL = 50 pF, tr = tf = 3 ns, TA = 25°C (see Note 4) 
PARAMETER MIN TYP MAX 

VOL(Pl Quiet output, maximum dynamic VOL 0.8 

VOL/Vl Quiet output, minimum dynamic VOL -0.4 

VOH(V) Quiet output, minimum dynamic VOH 4.6 

VIHIDl High-level dynamic Input voltage 3.5 

VIL(D) Low-level dynamic input voltage 1.5 
. . 

NOTE 4: Charactenstlcs are determined during product characterization and ensured by design for surface-mount packages only • 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From outPut~Test 
Under Test Point 

eL 
(see Note A) I 

LOAD CIRCUIT 

NOTES: A. CL Includes probe and jig capacitance. 

Input 
(see Note S) 

In·Phase 
Output 

Out·ot·Phase 
. Output 

f 5O% VCC \ ~~~- 3V 

----'i I' OV 

tpLH +---I K tpHL 

I I E--VOH 
I /50% Vee 500/0 Vee ____ ~I--J· . , V 

tPHL ~ ~ tPLH OL 

II !!:=: VOH 
\.500/0 VCC T 500/0 Vee 

. - -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

V 

V 

V 

V 

V 

B. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo - 50 n, tr - 3 ns, tf _ 3 ns. 

2-26 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC32 
QUADRUPLE 2·INPUT POSITIVE·OR GATE 

• Operating Range: 2·V to 5.5-V VCC 
• EPICTM (Enhanced·Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 300 rnA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Small·Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A Vee 
1B 4B 
lY 4A 
2A 4Y 
2B 
2Y 

GND 

The SN74AHC32 is a quadruple 2-input positive-OR gate. The device performs the Boolean functions 
y = ~ or Y = A + B in positive logic. 

The SN74AHC32 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

>1 3 

6 

8 

11 

FUNCTION TABI.E 
(each gate) 

INPUTS OUTPUT 
A B Y 

H X H 

X H H 

I. I. I. 

1Y 

2Y 

3Y 

4Y 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 
lEe Publication 617-12. 

e;Ple is a trademark of Texas Instruments Incorporated. 

logic diagram (positive logic) 

A 

B -D>--- Y 

~1ExAs 
Copyright@ 1995, Texas Instruments Incorporated 
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SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATE 

SCLS247 - OCTOBER 1995 

absolute maximum ratings over operating free-air temperature range {unless otherwise notecl}t 

Supply voltage range, Vee ........................••........................•••••••• -0.5 V to 7 V 
Input voltage range, V, (see Note 1) ....•............•••.......•.....•......•.••••••••• -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ..........••..••.•...•.................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ............................................................ - 20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) .•..•..............•.•...... ' ...•.....•.•.••. ± 20 rnA 
Continuous output current, 10 (Vo = 0 to Vee> ..........................................•... ± 25 rnA 
Continuous current through Vee or GND .....•......•..........••............•..•.......... ± 50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): 0 package .........••....... 1.25 W 

DB or PW package ............ 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package. which has a trace length of zero. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

Vee Supply voHage 2 5.5 V 

Vee- 2V 1.5 

V,H High-level input voltage Vee- 3V 2.1 V 

Vee- 5•5V 3.85 

Vee=2V 0.5 

V,L LOW-level input voRage Vee=3V 0.9 V 

Vcc = 5.5 V 1.65 

V, Input voRage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee- 2V -50 j.IA 

IOH High-level output current Vee -3.3V±0.3 V -4 
mA 

Vee -5V±0.5V -8 

Vee- 2V 50 j.IA 

IOL Low-level output current Vee-3.3 V±0.3 V 4 
mA 

Vee- 5V ±0.5V 8 

llt/llv Input transition rise or fall rate 
Vee -3.3 V±0.3 V 100 

ns/V 
Vee = 5 V±0.5 V 20 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~1ExAs 
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SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATE 

SCLS247-OCTOBER 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN 
MIN TYP MAX 

2V 1.9 2 1.9 

10H =-50 IIA 3V 2.9 3 2.9 

VOH 4.5V 4.4 4.5 4.4 

IOH=-4mA 3V 2.58 2.48 

IOH~-8mA 4.5V 3.94 3.8 

2V 0.1 

10L K5011A 3V 0.1 

VOL 4.5V 0.1 

IOL=4mA 3V 0.36 

IOL=8mA 4.5 V 0.36 

II LA or B inputs VI - Vee or GND 5.5 V ±0.1 

ICC VI = VCC or GND, 10=0 5.5 V 2 

Ci VI - Vce or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 5.5 7.9 1 
AorB Y CL= 15 pF 

tpHL 5.5 7.9 1 

tpLH 8 11.4 1 
AorB y CL=50pF 

tpHL 8 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 3.8 5.5 1 
AorB y eL-15pF 

tpHL 3.8 5.5 1 

tpLH 5.3 7.5 1 
AorB y CL=50pF 

tpHL 5.3 7.5 1 

noise characteristics, Vee = 5 V, CL = 50 pF, T A = 25°C (see Note 4) 
PARAMETER MIN TYP 

VOL{P) Quiet output, maximum dynamic VOL 0.3 

VOl.M Quiet output, minimum dynamic VOL -0.3 

VOH{v) Quiet output, minimum dynamic VOH 4.7 

VIH{D) High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input voltage 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

20 

10 

MAX 

9.5 

9.5 

13 

13 

MAX 

6.5 

6.5 

8.5 

8.5 

MAX 

0.8 

-0.8 

1.5 

NOTE 4: Characteristics are determined dunng product charactenzatlon and ensured by design for surface-mount packages only. 

~TEXAS 
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UNIT 

V 

V 

IIA 
IIA 
pF 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 

V 
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SN74AHC32 
QUADRUPLE 2-INPUTPOSITIVE-OR GATE 

SCLS247 - OCTOBER 1995 

operating characteristics, Vcc = 5 V, TA = 25°C 

Cpd 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance Cl = 50 pF, f - 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test ,.. ..L Point 

Cl I (see Note A) 

lOAD CIRCUIT 

Input 
(sae Nota B) 

In·Phase 
Output 

Out·ol·Phase 
Output 

1500/0 VCC \ ~-;;- Vee 
----". ,. ov 

tplH +---! K tPHl 

1 I \!-~-. VOH 
1 1500/0 vc?c ~vcc 

--+-1 --I, VOL 

tPHl --J.---..I ~ tPlH 

1 ~ VOH 
\.500/0 VCC T 500/0 VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. Cl includes probe and jig capacHance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 0. tr = 3 ns, tf Z 3 ns. 
C. The outputs are measured one at a time wHh one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC74 
DUAL POSITIVE· EDGE· TRIGGERED D· TYPE FLlp·FLOP 

WITH CLEAR AND PRESET 

• Operating Range: 2·Y to s.s·y Yee 
• EPICTM (Enhanced·Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Small·Outllne (D), Shrink Small·Outllne 
(DB), Thin Shrink Small·Outllne (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN7 4AHC7 4 is a dual positive-edge
triggered D-type flip-flop. 

D, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1CLR Vec 
10 2CLR 

1CLK 20 
1PRE 2CLK 

10 2PRE 
fO 20 

GNO 2Q 

A low level at the preset (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time 
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the D input can be changed without affecting the levels at the outputs. 

The SN7 4AHC7 4 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE ClR ClK D Q Q 

l H X X H L 

H L X X L H 

L L X X Ht Ht 

H H t H H L 

H H t L L H 

H H L X Qo 00 
t This configuration IS nonstable; that IS, It does not 

persist when PRE or CLR returns to its Inactive 
(high) level. 

logic symbol* 

1PRE 

1ClK 

10 

1ClR 

2PRE 

2ClK 

20 

2ClR 

4 

3 

2 

1 

10 

11 

12 

13 

" S 

C1 

10 

"- R 

"-

"-

:j:This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concern. prod_In the lormallve or en phaae 01 d .... --'- ClInCIIIIalic daIa and 0I1Iar 
catIo ..... _gn goall. Tuaalnatru..- _1110 right 10 
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5 

6 

9 

8 

1Q 

1Q 

2Q 

2Q 

Copyright «ll1995, Texas Instruments Incorporated 
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SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D-TVPE FLIP-FLOP 
WITH CLEAR AND PRESET 
SCLS255 - DECEMBER 1996 

logic diagram, .each flip-flop (positive logic) 

PRE------------------------------~~-------. 

CLK~:. c 

Q 
TO 

c c 

0-------1 TO TO 

CLR----------------~------------------------------------------~ 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ............................................................ - 20 rnA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ....•......................................• ± 20 rnA 
Continuous output current, 10 (Vo = 0 to Vee) ........................................•..... ± 25 rnA 
Continuous current through Vee or GND ................................................... ± 50' rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
. N package ................... 1.1 W 

Storage temperature range, Tstg ..............•.......••.......••............•...... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxlmum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed, 

2-32 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero, 
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SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH CLEAR AND PRESET 
SCLS255 - DECEMBER 1995 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 2 5.5 V 

Vee- 2V 1.5 

VIH High-level input vo~age Vce- 3V 2.1 V 

VCC - 5.5 V 3.85 

VCC .. 2V 0.5 

VIL Low-level Input voHage VCC- 3V 0.9 V 

VCC- 5.5V 1.65 

VI Input voltage 0 VCC V 

Vo Output voHage 0 VCC V 

VCC- 2V -50 ~ 

10H High-level output current VCC" 3.3 V ± 0.3 V -4 
mA 

VCC=5V ± 0.5 V -8 

VCC-2V 50 ~ 

10L Low-level output current VCC=3.3V ± 0.3 V 4 
mA 

VCC=5V:I: 0.5V 8 

VCC=3.3V ± 0.3 V 100 
11t1l1v Input trans~ion rise or fall rate nsN 

VCC-5V ± 0.5 V . 20 

TA Operating free-air temperature -40 85 'C 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA = 25"C 
MIN MAX UNIT 

MIN TYP MAX 

2V 1.9 2 1.9 

lOti =-50 ~ 3V 2.9 3 2.9 

VOH 4.5V 4.4 4.5 4.4 V 

IOH=-4mA 3V 2.58 2.48 

IOH--8mA 4.5V 3.94 3.8 

2V 0.1 0.1 

IOL=50~ 3V 0.1 0.1 

VOL 4.5 V 0.1 0.1 V 

IOL=4mA 3V 0.36 0.44 

IOL=8mA 4.5 V 0.36 0.44 

II 
l Data inputs 

VI" VCC or GND 
:1:0.1 :1:1 

I Control inputs 
5.5V ~ 

:1:0.1 :1:1 

ICC VI = VCC or GND. 10=0 5.5 V 2 20 ~ 
CI VI .. VCC or GND 5V 4 10 10 pF 

~1EXAS 
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SN74AHC74 
DUAL POSITIVE-EDGE· TRIGGERED D· TYPE FLlp·FLOP 
WITH CLEAR AND PRESET 
SCLS255- DECEMBER 1995 

timing requirements over- recommended oJ)erating free-air temperature range, 
Vee = 3.3V ± 0.3 V (unless otherwise noted) (see Figure 1) 

TA=2S0C 

MIN MAX 

PRE or ClR low 6 
tw Pulse duration 

ClK 6 

\ 
Data 6 

tsu Setup time before ClKi 
PRE or ClR inactive 6 

th Hold time, data after ClKi 0.5 

trem Minimum removal time PREorClR 5 

timing requirements over recommended operatlnp free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

TA=2S0C 

MIN MAX 

PRE or ClR low 5 
tw Pulse duration 

ClK 5 

Setup tirne before ClKi 
Data 5 

tsu 
PRE or ClR inactive 5 

th Hold time, data after ClKi 0.5 

trem Minimum removal time PRE or ClR 3 

MIN 

7 

7 

7 

7 

0.5 

5 

MIN 

5 

5 

5 

5 

0.5 

3 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO lOAD TA =2SoC 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

fmax Cl-15pF 80 125 70 

fmax Cl=50pF 50 75 45 

tPlH 
PREorClR 

7.6 12.3 1 
Oora 

tpHl 7.6 12.3 1 

tPlH 
Cl= 15pF 

6.7 11.9 1 
ClK Oora 

tpHl 6.7 11.9 1 

tplH 
PREorClR Oora 

10.1 15.8 1 

tpHl 10.1 15.8 1 

tplH 
Cl-50pF 

9.2 15.4 1 
ClK Oora 

tpHl 9.2 15.4 1 

~1EXAS 
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MAX UNIT 

ns 

ns 

ns 

ns 

MAX UNIT 

ns 

ns 

ns 

ns 

MAX UNIT 

MHz 

14.5 
ns 

14.5 

14 
ns 

14 

18 
ns 

18 

17.5 
ns 

17.5 



SN74AHC74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLIP·FLOP 

WITH CLEAR AND PRESET 
SCLS255 - DECEMBER 1995 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM - TO LOAD TA = 25°C 
PARAMETER MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

fmax CL= 15pF 130 170 110 

fmax CL=50pF 90 115 75 

tpLH 
PREorCLR 

4.8 7.7 1 
QorO 

tPHl 4.8 7.7 1 

tplH 
CL-15pF 

4.6 7.3 1 
CLK QorO 

tpHL 4.6 7.3 1 

tpLH 6.3 9.7 1 
PRE or CLR QorO 

tpHL 6.3 9.7 1 

tpLH 
CL-50pF 

6.1 9.3 1 
ClK QorQ 

tpHL 6.1 9.3 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
"ARAMETER MIN TYP 

VOL.tf>l Quiet output, maximum dynamic VOL 

VOLNl Quiet output, minimum dynamic VOL 

VIH(D) High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input voltage 

MAX 

9 

9 

8.5 

8.5 

11 

11 

10.5 

10.5 

MAX 

0.8 

-0.8 

1.5 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

Power dissipation capacitance CL • 50 pF, f. 1 MHz 25 
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SN74AHC74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLlP·FLOP 
WITH CLEAR AND PRESET 
SClS255- DECEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

Timing Input 
(see Note B) 

Data Input 

From OUtput~Test 
Under Test Point 

eL 
(see Note A) I 

VOLTAGE WAVEFORMS 
PULSE DURATION 

1.500/0 Vee \. - - Vee 
______ J. 1 ~ OV 

1..----1l1li ~ th 
tsu~ I 

1 \!- ---- vee J 500/0 vee '\ 500/0 Vee 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

LOAD CIRCUIT 

Input 
(_Note B) 

In·Phase 
Output 

Out-of·Phase 
Output 

1500/0 Vee \500/0;;- Vee 

-..Ii 'I' OV 

tPLH +---I K tpHL 

I II i \L--;.;..~ VOH 
1 500/0 V~ ~ee 

--+-1 --' 1 VOL 

tPHL~ ~tPLH 
I ~ VOH 

'\.500/0 Vee T 500/0 Vee 
. - - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL Includes probe and Jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 n, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transHlon per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

• Operating Range: 2·V to 5.5-V Vee 
• EPI(;rM (Enhanced·Performance Implanted 

CMOS) Process 

• High Latch·Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD·17 

• Package Options Include Plastic 
Small·Outllne (D), Shrink Small·Outllne 
(DB), Thin Shrink Small·Outllne (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

Vee 
48 
4A 

The SN7 4AHC8~ is a ~adruple 2-input exclusive-OR gate. The device performs the Boolean functions 
Y = A e B or Y = AB + AB in positive logic. 

A common application is as a true/complement element. If one of the inputs is low, the other input is reproduced 
in true form at the output. If one of the inputs is high, the signal on the other input is reproduced inverted at the 
output. 

The SN74AHC86 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

L L L 

L H H 

H L H 

H H L 

=1 

tThls symbol is In acccrdance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

EPIC Is a trademark of Texas Instruments Incorporated. 

3 
1Y 

8 
2Y 

8 
3Y 

11 
4Y 

Copyright C 1995, Texas Instruments Incorporated 
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SN74AHC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS249 - OCTOBER 1.995 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCLUSIVE OR 

These are five equivalent exclusive-OR symbols valid for an SN74AHC86 gate in positive logic; negation may 
be shown at any two ports. 

LOGIC-IDENTITY ELEMENT 

The output Is active (low) 
If all Inputs stand at the 
same logic level (I.e., 
A=B). 

EVEN-PARITY ELEMENT 

The output Is active (low) 
If an even number of 
Inputs (I.e., 0 or 2) are 
active. 

ODD-PARITY ELEMENT 

==L1-
The output Is active 
(hIgh) If an odd number of 
Inputs (I.e., only 1 of 
the 2) are active. . 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ............................................................ -20 mA 
Output clamp current, 10K (Vo < a or Vo > Vee) ...... , ...................................... ±20 mA 
Continuous output current, 10 (Vo = a to Vee> .............................................. ±25 mA 

. Continuous current through Vee or GND ..................................... ; ............. ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ................... 1.1 W 

Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2-38 

2. The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 



SN74AHC86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

SCLS249 - OCTOBER 1995 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 2 5.5 V 

Vee=2V 1.5 

VIH High-level input voltage Vee =3V 2.1 V 

Vee = 5.5 V 3.85 

Vee=2V 0.5 

VIL Low-level input voltage Vee=3V 0.9 V 

Vee = 5.5 V 1.65 

VI I nput voltage 0 Vec V 

Vo Output voltage 0 Vec V 

Vec=2V -50 !lA 

IOH High-level output current Vec = 3.3 V±0.3 V --4 
mA 

Vec = 5 V ±0.5 V -8 

Vce=2V 50 !lA 

IOL Low-level output current Vec = 3.3 V±0.3 V 4 
mA 

Vce = 5 V±0.5 V 8 

Vce = 3.3 V±0.3 V 100 
t.t/l!..v Input transition rise or fall rate nslV 

Vee = 5 V±0.5 V 20 

TA Operating free-air temperature --40 85 ·c 

NOTE 3: Unused mputs must be held high or low to prevent them from floallng. 

electrical characteristics over recommended operating free·air temperature range (unless 
otherwise noted) 

PARAMETER 

VOH 

VOL 

II I A or 8 inputs 

ICC 

ei 

TEST CONDITIONS VCC 

10H =-50!lA 

IOH =--4 mA 

10H=-8mA 

IOL = 50!lA 

IOL=4 mA 

IOL=8mA 

VI = Vee or GND 

VI - VCC or GND, 

VI = VCC or GND 

2V 

3V 

4.5V 

3V 

4.5V 

2V 

3V 

4.5V 

3V 

4.5V 

5.5 V 

10=0 S.5V 

5V 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 

MIN 

1.9 

2.9 

4.4 

2.58 

3.94 

TA=2S·C 
MIN MAX UNIT 

TYP MAX 

2 1.9 

3 2.9 

4.5 4.4 V 

2.48 

3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.36 0.44 

0.36 0.44 

±0.1 ±1 !lA 
2 20 !lA 

4 10 10 pF 
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SN74AHC86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

SCLS249 - OCTOBER 1995 

switching characteristics over recommended operating fr .... alr temperature range, 
Vee = 3.3 V ±0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 7 11 1 
AorB Y CL=15pF 

tPHL 7 11 1 

tPLH 9.5 14.5 1 
AorB y CL-50pF 

tpHL 9.5 14.5 1 

switching characteristics over recommended oJ)eratlng free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA = 25°C 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 4.8 6.8 1 
AorB Y OL-15pF 

tpHL 4.8 6.8 1 

tPLH 6.3 8.8 1 
AorB Y OL-50pF 

tpHL 6.3 8.8 1 

noise characterlstlcs,Vee = 5 V, CL =50 pF, TA = 25°C (see Note 4) 
PARAMETER MIN TYP 

VOLCPl Quiet output, maximum dynamic VOL 0.3 

VOLNl Quiet output, minimum dyilamic VOL ~.3 

VIH(D) High-level dynamiC Input voltage 3.5 

VIL(D) Low-level dynamic input voltage 

MAX 

13 

13 

16.5 

16.5 

MAX 

8 

8 

10 

10 

MAX 

0.8 

~.8 

1.5 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST cONDI.TIONS 

Power dlssipetlon capacitance 

2-40 
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UNIT 

ns 

ns 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 



Input 

SN74AHC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

PARAMETER MEASUREMENT INFORMATION 

14-- tw -----.I 

From Output T Test 
Under Test ,.. .-l Point 

CLI (see Note A) 

LOAD CIRCUIT 

1 I 
~ ~VCC 
~O%VCC ~OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Input 
(see Note B) 

SCLS249-0CTOBER 1995 

Timing Input ___ .Jt 50% VCC'C ::C 

In-Phase 
Output 

14 ~ th 
tsu 14 .1 I -- J/ \!- ---- VCC 

J 50% VCC \50% VCC 0 V Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Out-ol-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR::; 1 MHz, Zo = 50 n, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• Operating Range: 2-V to 5.5-V Vee 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC125 quadruple bus buffer gate 
features independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 
When OE is low, the respective gate passes the 
data from the A input to its Y output. 

The SN74AHC125 is characterized for operation 
from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

l .H H 

l l l 

H X Z 

SN74AHC125 
QUADRUPLE BUS BUFFER GATE 

WITH 3·STATE OUTPUTS 
SCLS256 - 1995 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

10E Vec 
1A 40E 

4A 

4Y 
30E 

logic symbolt logic diagram (positive logic) 

10E 

1A 

~OE 
2A 

30E 

3A 

40E 

4A 

1 
2 

4 
5 

10 

9 

13 
12 

" EN 

" 

" 

" 

1 3 
V 1Y 

6 
2Y 

8 
3Y 

11 
4Y 

t This symbol Is In accordance with ANSIIIEEE Std 91-1984 and 
IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 

PRODUCT PREVIEW Informllion concernl pruducIIln Iho Iormlliva Dr 

:
n pheal Of davelopment C_adc da1a and other 

I flcIIIonl are daalan goIIL T_lnBlrumanll_ th. ~ght to 
Ing. Dr dlaocntlnuelh ... plOd_ without notlea. ~1EXAS . 

INSTRUMENTS 

2 

4 

5 

10 

9 

13 

12 

, POST OFFICE BOX 655303 • DALlAS. TEXAS 752BS 

c{> 
6- 3 1Y 

c{> 
6- 6 2Y 

c{> 
6- 8 3Y 

c{> 
6- 11 4Y 

Copyright C) 1995. Texas Instruments Incorporated 
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SN74AHC125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCLS256 - DECEMBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ..................•....................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .................................................... ' ........ - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ................................•......•.... ± 20 mA 
Continuous output current, 10 (VO = 0 to Vee) ...••...•.•..........................•.....••. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): 0 package ...............•.. 1.25 W 

DB or PW package ........•... 0.5 W 
N package ................•.... 1.1 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may, be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation Is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

" recommended operating conditions (see Note 3) 
::D 
o 
C c: 
o 
-f 

" ::D 
m 
< -

VCC Supply voltage 

VCC-2V 

V,H High-level Input voltage VCC m3V 

VCC - 5.5 V 

VCC=2V 

V,L Low-level Input voltage VCC-3 v 
VCC=5.5V 

V, Input voltage 

Vo Output voltage 

VCC=2V 

IOH High-level output current· VCC = 3.3 V±0.3V 

VCC- 5V±0.5 V 

VCC-2V 

IOL Low-level output current VCC = 3.3 V ± 0.3 V 

VCC - 5 V± 0.5 V 

l1tll1v Input transition rise or fall rate 
Vee - 3.3 V ±0.3 V 

Vee - 5 V ± 0.5 V 

TA Operating free-air temperature 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

~1ExAs 
INSTRUMENTS 
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MIN MAX UNIT 

2 5.5 V 

1.5 

2.1 V 

3.85 

0.5 

0.9 V 

1.65 

0 VCC V 

0 VCC V 

-50 tAA 
-4 

mA 
-8 

50 tAA 
4 

mA 
8 

100 

20 
ns/V 

-40 85 ·C 



SN74AHC125 
QUADRUPLE BUS BUFFER GATE 

WITH 3·STATE OUTPUTS 
SCLS256 - DECEMBER 1995 

electrical characteristics over recommended operating free·alr temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
MIN 

TA = 25°C 
MIN 

TYP MAX 

2V 1.9 2 1.9 

10H =-50 I-IA 3V 2.9 3 2.9 

VOH 4.5V 4.4 4.5 4.4 

IOHm-4mA 3V 2.58 2.48 

IOH--8mA 4.5V 3.94 3.8 

2V 0.1 

IOL-501-1A 3V 0.1 

VOL 4.5V 0.1 

IOL-4mA 3V 0.36 

IOL=8mA 4.5 V 0.36 

II I A or OE inputs VI = Vee or GND 5.5 V ±0.1 

10Z VI - Vee or GND 5.5 V ±0.25 

ICC VI - Vee or GND, 10=0 5.5 V 2 

Cj VI = VCC or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA = 25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 
A Y 

IpHL 

IPZH 
OE y CL-15pF 

IpZL 

IPHZ 
OE Y 

IpLZ 

IpLH 
A Y 

tpHL 

tpZH 
OE y CL-50pF 

IPZL 

IPHZ 

IPLZ 
OE y 

~1EXAS 
INSTRUMENTS 
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MAX UNIT 

V 

0.1 

0.1 

0.1 V 

0.44 

0.44 

±1 I-IA 
±2.5 I-IA 

20 I-IA 
10 pF 

MAX UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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SN74AHC125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCLS256 - DECEMBER 1995 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) . .. 

PARAMETER FROM TO LOAD TA = 25·C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 
A Y 

tpHL 

tpZH 
OE Y CL-15pF 

tpZl 

tpHZ 
OE Y 

tPLZ 

tpLH 
A Y 

tPHL 

tpZH 
OE y CL=50pF 

tpZL 

tPHZ 
OE Y 

tpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO 
VCC 

TA=25·C 
MIN (INPUT) (OUTPUT) MIN TYP MAX 

3.3 V±0.3 v 1.5 
tsk(o) A y 

5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
PARAMETER MIN TYP 

VOL(P) Quiet output, maximum dynamic VOL 

VOl(V) Quiet output, minimum dynamic VOL 

VOH(V) Quiet output, minimum dynamic VOH 

VIH(O) High-level dynamic input voltage 3.5 

Vll(O) Low-level dynamiC input voltage 

MAX 

MAX 

1.5 

1 

MAX 

0.8 

-0.8 

1.5 
.. NOTE 5: Charactenstlcs are determined during product characterlzallon and ensured by deSign lor surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

Cpd Power dissipation capacitance 1-1 MHz 

~1ExAs 
INSTRUMENTS 
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UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 

V 

V 



SN74AHC125 
QUADRUPLE BUS BUFFER GATE 

WITH 3-STATE OUTPUTS 
SCLS256 - DECEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

o Vcc 

_----<..-___ ~~ ___ S..J1 l' 0 Open 
From Output I 'YYV / 

Under Test 0 GND 

CL T (see Note A) _ 

TEST S1 

tPLWtpHL Open 
tpLZ/tpZL VCC 
tPHZ/tpZH GND 

LOAD CIRCUIT 

Input 
(see Note B) 

Vcc 
J,50% VCC \ 50% VCC 

Output 
Control 

(Iow·level 
enabling) 

~, VCC 
}50%VCC '-50%V~ __ OV 

In-Phsse 
Output 

Out·ot·Phase 
Output 

I 1 OV 

IPLH +---I K tpHL 

I I \!-.::.~ VOH 
1 1 50% V9C ~Vcc 

--+-1 --J 1 VOL 

tpHL --J.-.-.I I4--tj tpLH 

I ~ VOH \50% VCC T 50% Vce 
• - -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Output 
Waveform 1 

S1 atVce 
(see Note C) 

Output 
Wsvetorm2 

S1 atGND 
(see Note C) 

tpZL~ 14- 1 
, I 1 ~ 

r \L. 1 
1 ~o%VcCI 
1 1 
1 !.... ~ 

tpZH~ 1_ 

__ --J!5O% VCC 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All Input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0, tr - 3 ns, If - 3 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output Is low except when disabled by the output control. 

Waveform 2 Is for an output with internal' conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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• Operating Range: 2-V to 5.5-V Vee 
• EPlcrM (Enhanced-Performance Implanted 

CMOS) Process 
• Package Options Include Plastic 

Small·Outllne (D), Shrink Small·Outllne (DB), 
Thin Shrink Small·Outllne (PW) Packages, 
and Standard Plastic (N) DIPs 

description 

The SN74AHC126 quadruple bus buffer gate 
features independent line drivers with 3-state 
outputs. Each output Is disabled when the 
associated output-enable (DE) input is low. When 
DE is high, the respective gate passes the data 
from the A input to its Y output. 

The SN74AHC126 is characterized for operation 
from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

H H H 

H L L 

L X Z 

SN74AHC126 
QUADRUPLE BUS BUFFER GATE 

WITH 3-STATE OUTPUTS 

D, DB, N, OR PW PACKAGE 
(TOP VIEW) 

10E! 1 V 14 ~ VCC 
1A 2 13 40E 
lY 3 12 4A 

20E 4 11 4Y 
2A 5 10 30E 
2Y693A 

GND I 7 8~3Y 

1995 

logiC symbolt logic diagram (positive logic) 

10E 
1A 

20E 
2A 

30E 
3A 

40E 
4A 

1 
2 
4 
6 

10 
8 

13 
12 

EN 1 3 
V 

, 
8 

11 

t This symbol is In accordance with ANSIJIEEE Std 91-1984 
and IEC PubHcation 617-12. 

EPIC is a trademark of Texas Instruments IllCOI'fIOI'ated. ....... _1'Iat~_ ... 10 
ard_ ... ..-__ 

1Y 
10E 

1A 
2Y 

20E 
3Y 

2A 
4Y 

30E 

3A 

40E 

4A 

==_PR~=---:-==-,=-= :lllExAs 
INS1RUMENTS 

2 

4 

5 

10 

8 

13 

12 

POST OFFICE BOX _. DAUAS. TEXAS 711216 

~ >-__ 3~ 1Y 

~ >---':::..-. 2Y 

~ >-__ 8:::..-. 3Y 

~ >---- 4Y 
11 

Copyright C 1995, Texas Instrum_lncorporated 
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SN74AHC126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCLS257 - DECEMBER 1995' 

absolute maximum ratings over operating free-air temperature range (unless otherwise\noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .....................•.....................................• - 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vccl ............................................ ± 20 mA 
Continuous output current, 10 (VO = 0 to Vecl .......................... ; ...•.....•......... ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tsig ................................................. _ -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2, The maximum package power dissipafion is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. ' 

"'tJ. recommended operating conditions (see Note 3) 
:lJ o 
C 
c: o 
-I 
"'tJ 
:lJ m 
< -m :e 

VCC Supply voltage 

VCC-2V 

VIH High-level input voltage VCC-3V 

VCCF5.5 V 

VCC=2V 

VIL Low-level input voltage VCC=3V 

VCC-5.5V 

VI Input voltage 

Vo Output voltage 

VCC=2V 

IOH High-level output current VCC =3.3 V±0.3 V 

VCC =5 V±0.5 V 

VCC=2V 

IOL Low-level output current VCC - 3.3 V ±0.3 V 

VCC= 5 V±0.5V 

Vee - 3.3 V ±0.3 V 
AtlAv Input transition rise or fall rate 

Vee = 5 V ± 0.5 V 

TA Operating free-air temperature 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

~1ExAs 
INSTRUMENTS 
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MIN MAX UNIT 

2 5.5 V 

1.5 

2.1 V 

3.85 

0.5 

0.9 V 

1.65 

0 VCC V 

0 VCC V 

-50 Jl.A 
-4 

rnA 
-8 

50 Jl.A 
4 

rnA 
8 

100 

20 
nsIV 

-40 85 ·C 



SN74AHC126 
QUADRUPLE BUS BUFFER GATE 

WITH 3-STATE OUTPUTS 
SCLS257 - DECEMBER 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN 
MIN TYP MAX 

2V 1.9 2 1.9 

IOH~-50~ 3V 2.9 3 2.9 

VOH 4.5 V 4.4 4.5 4.4 

IOH=-4mA 3V 2.58 2.48 

IOH=-8mA 4.5 V 3.94 3.8 

2V 0.1 

IOL~50~ 3V 0.1 

VOL 4.5 V 0.1 

IOL=4mA 3V 0.36 

IOL=8mA 4.5 V 0.36 

II I A or OE inputs VI = VCC or GND 5.5 V ±0.1 

10Z VI = VCC or GND 5.5 V ±0.25 

ICC VI - VCC or GND. 10=0 5.5V 2 

Ci VI = VCC or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 
A Y 

tpHL 

tpZH 
OE y CL=15pF 

tpZL 

tpHZ 
OE y 

tpLZ 

tpLH 
A Y 

tpHL 

tPZH 
OE y CL=50pF 

tpZL 

tpHZ 
OE y 

tpLZ 

~1ExAs 
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MAX UNIT 

V 

0.1 

0.1 

0.1 V 

0.44 

0.44 

±1 ",A 

±2.5 ~ 
20 ~ 
10 pF 

MAX UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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SN74AHC126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS l 

SCLS257 - DECEMBER 1995 

switching characteristics over recommended ol'erating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TY~ MAX 

tpLH 
A Y 

tpHL 

tpZH 
OE y CL-15pF 

tpZL 

tpHZ 
OE Y 

tPLZ 

tPLH 
A Y 

tpHL 

tpZH 
OE Y CL=50pF 

tpZL 

tpHZ 
OE y 

tpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO Vcc 
TA = 25°C 

MIN (INPUT) (OUTPUT) MIN TYP MAX 

3.3V±0.3V 1.5 
tsk(o) A y 

5V±0.5V 1 
.. 

NOTE 4: Charactenstlcs are determined dUring product characterization and ensured by design. 

noise characteristics Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP 

VOL(P) Quiet output, maximum dynamic VOL 

VOLlYJ Quiet output, minimum dynamic VOL 

VOHNl Quiet output, minimum dynamic VOH 

VIH(D) High-level dynamic Input voltage 3.5 

VIl(D) Low-level dynamic input voltage 

MAX 

MAX 

1.5 

1 

MAX 

0.8 

-0.8 

1.5 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX 

Power dissipation capacitance 

~1ExAs 
INSTRUMENTS 
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UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 

V 

V 



SN74AHC126 
QUADRUPLE BUS BUFFER GATE 

WITH 3-8TATE OUTPUTS 
SCLS257 - DECEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

OVec 

_ _ ....... ___ ~~ __ ......JS1 ~ 0 Open 
From Output I 'v v v- / 

Under Test 0 GND 

CL I (aee Note A) _ 

Input 
(aee Note B) 

In-Phase 
Output 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 atVcc 
(_Note C) 

TEST S1 

tpLlt'tpHL Open 
tpLz/tpZL VCC 
tPHz!tpZH GND 

VCC 

"--__ .... (-., 500/0 ~~ _ _ 0 V 

"Vcc 

"-_-+-+ VOL + 0.3 V V - ---- OL 

Output 
Waveform 2 

S1 atOND 
(aee Note C) 

I 
I 
I 

tpZH~ 
~ __ I-I - VOH 

Out·of·Phase 
Output 

~OH-0.3V 
- ... OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 0, tr - 3 ns, tf - 3 ns. 
C. Waveform 1 is for an output with imernal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are meesured one at a time with ona input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC138 
3·LlNE TO 8·LlNE DECODER/DEMULTIPLEXER 

• Operating Range: 2-V to 5.5-V VCC 
• EPICTM (Enhanced-Performance Implanted 

CMOS) Process 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Three Enable Inputs to 
Simplify Cascading and/or Data Reception 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

SCLS258A-

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

A Vcc 
8 VO 
C 3 V1 

<3:2A V2 
<3:28 V3 

G1 V4 
Y7 V5 

V6 

The SN74AHC138 decoder/demultiplexer is designed for high-performance memory-decoding or data-routing 
applications requiring very short propagation-delay times. In high-performance memory systems, this decoder 
can be used to minimize the effects of system decoding. When employed with high-speed memories utilizing 
a fast enable circuit, the delay times'of this decoder and the enable time of the memory are usually less than 
the typical access time of the memory. This means that the effective system delay introduced by the decoder 
is negligible. 

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 320 line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN74AHC138 is characterized for operation from -40·C to 8S·C. 

FUNCTION TABLE 

ENABLE INPUTS SELECT INPUTS OUTPUTS 

G1 G2A G2B C B A YO Y1 Y2 Y3 

X H X X X X H H H H 

X X H X X X H H H H 

L X X X X X H H H H 

H L L L L L L H H H 

H L L L L H H L H H 

H L L L H L H H L H 

H L L L H H H H H L 

H L L H L L H H H H 

H L L H L H H H H H 

H L L H H L H H H H 

H L L H H H H H H H 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW 1_011......,. producIIln tIIIlarmallva or deolgn phaH of d"""-anI. _ac _ Ind _ 

.peclllcatlOllI III daalan goIII. TaullnsllUmtnta_ at. ~gh'lO 
cnangeord_nualIItIo producIIWlUIOU.notIca. ~1ExAs 

INSTRUMENTS 
POST OFFICE BOX _ • DALlAS, TEXAB 75265 

Y4 Y5 Y6 Y7 

H H H H 

H H H H 

H H H H 

H H H H 

H H H' H 

H H H H 

H H H H 

L H H H 

H L H H 

H H L H 

H H H L 

Copyright@ 1996, Texas Instruments Incorporated 
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SN74AHC138 
3-LlNE ·TO B-LINE DECODER/DEMULTIPLEXER 

SCLS258A- DECEMBER 1995 - REVISED JANUARY 1996 

logic symbols (alternatlves)t 

A 

B 

C 

01 

G2A 

G2B 

1 

2 

3 

8 

4 

5 

BIN/OCT 
1 

2 

4 

-;:-

" EN 

"-

0 

1 

2 

3 

4 

15 

8 

7 

15 
YO 

14 
Y1 

13 
Y2 

12 
Y3 

11 
Y4 

10 
Y5 

9 
Y8 

7 
Y7 

1 
A 

2 
B 

C 
3 

01 
8 

Ci2A 
4 

" 
Ci2B 

5 
" 

t These symbols are in accordance with ANSIIIEEE Sid 9H984 and lEO Publication 617-12. 

logic diagram (positive logic) 

A 1 

Select B 2 

Inputs 

C 
3 

{- 4 

Enable Ci2B 
Inputs 

01 

~1EXAs 
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O} DM~ 
0..Q. 

7 
2 

-;:-

15 
YO 

14 
Y1 

13 
Y2 

12 
Y3 

11 
Y4 

10 Y5 

9 
Y6 

7 Y7 

0 

1 

2 

3 

4 

5 

8 

7 

Data 
Outputs 

15 

14 

13 

12 

11 

10 

9 

7 

YO 

Y1 

Y2 

Y3 . 

Y4 

Y5 

Y8 

Y7 



SN74AHC138 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 

SCLS258A - DECEMBER 1995 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ....•................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .••.•.•.....•.•.............................•...•.....•..... - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> .........•....................•............. ± 20 mA 
Continuous output current, 10 (VO = 0 to Vee> ...........................................•.• ± 25 mA 
Continuous current through Vee or GND .......................................•........... ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.3 W 

DB package ................. 0.55 W 
N package ..................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ........................................... ;...... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Inpu1 and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation Is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

VCC Supply voHage 2 5.5 V 

VCC=2V 1.5 

VIH High-levellnpu1 voltage VCC=3V 2.1 V 

Vec - 5.5 V 3.85 

VCC- 2V 0.5 

VIL Low-level input voltage VCC=3V 0.9 V 

VCC = 5.5 V 1.65 

VI Inpu1 voltage 0 VCC V 

Vo Output voltage 0 Vec V 

Vec-2V -50 IIA 
IOH High-level output current VCC -3.3 V±0.3 V -4 

mA 
VCC =5 V ±0.5 V -8 

VCC- 2V 50 IIA 
IOL Low-level ou1put current VCC -3.3 V ±0.3 V 4 

mA 
VCC=5 V± 0.5 V 8 

At/Av Inpu1 transition rise or fall rate 
Vee = 3.3 V ±0.3 V 100 

ns/V 
Vee - 5 V± 0.5 V 20 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floatlOg. 

~1ExAs 
INSTRUMENTS 
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SN74AHC138 
3-LlNE TO 8-LlNEDECODERIDEMULTIPLEXER 

SCLS258A - DECEMBER 1995 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN MAX UNIT 
MIN TYP MAX 

2V 1.9 2 1.9 

10H =- 50!lA 3V 2.9 3 2.9 

VOH 4.5 V 4.4 4.5 4.4 V 

IOH=-4mA 3V 2.58 2.48 

IOH=-8mA 4.5 V • 3.94 3.8 

2V 0.1 0.1 

10L = 50!lA 3V 0.1 0.1 

VOL 4.5 V 0.1 0.1 V 

IOL=4mA 3V 0.36 0.44 

10L-BmA 4.5V 0.36 0.44 

II VI = VCC or GND 5.5 V ±0.1 ±1 !lA 

ICC VI = VCC or GND, 10=0 5.5 V 4 40 !lA 

Cj VI = VCC or GND 5V 4 10 10 pF 

"'0 
::D O switching characteristics over recommended operating free-air temperature range, 

Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 
C 
C o 
-I 
"tJ 
::D m 
< -
~ 

2-58 

PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

FROM 
(INPUT) 

A,B,C 

Gl 

G2A,G2B' 

A,B,C 

Gl 

G2A,G2B 

TO LOAD 
(OUTPUT) CAPACITANCE 

AnyY 

AnyY CL= 15pF 

AnyY . 
AnyY 

AnyY CL-50pF 

AnyY 

~1ExAs 
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TA = 25°C 
MIN MAX UNIT 

MIN TYP MAX 

8.2 11.4 1 13 
ns 

8.2 11.4 1 13 

8.1 12.8 1 15 
ns 

8.1 12.8 1 15 

8.2 11.4 1 13.5 

8.2 11.4 1 13.5 
ns 

10 15.8 1 18 

10 15.8 1 18 
ns 

10.6 16.3 1 18.5 
ns 

10.6 16.3 1 ' 18.5 

10.7 14.9 1 17 

10.7 14.9 1 17 
ns 



SN74AHC138 
3·LINE TO 8·LINE DECODER/DEMULTIPLEXER 

SCLS258A- DECEMBER 1995 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN MAX 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5.7 8.1 1 9.5 
A,B,C AnyY 

tpHL 5.7 8.1 1 9.5 

tpLH 5.6 8.1 1 9.5 
Gl AnyY CL= 15pF 

tpHL 5.6 8.1 1 9.5 

tpLH 
G2A,G2B 

5.8 8.1 1 9.5 
AnyY 

tpHL 5.8 8.1 1 9.5 

tpLH 7.2 10.1 1 11.5 
A,B,C AnyY 

tpHL 7.2 10.1 1 11.5 

tpLH 7.1 10.1 1 11.5 
G1 AnyY CL=50pF 

tpHL 7.1 10.1 1 11.5 

tpLH 
G2A,G2B 

7.3 10.1 1 11.5 
AnyY 

tpHL 7.3 10.1 1 11.5 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output :-1Test 
Under Test Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

,.----~, --- VCC --t 50% Vec \50% Vce 0 V 

tPHL ~ ~I I. ~I tPLH 

I I 
----" I !I::::":" VOH 

Output \ 50% Vce T 50% VCC 
. - - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR 5: 1 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC138 
3~L1NE TO 8-LINE DECODER/DEMULTIPLEXER 

SCLS258A - DECEMBER 1995 - REVISED JANUARY 1998 

APPLICATION INFORMATION 

SN74AHC138 

BIN/OCT 
1 

1 
2 

2 

3 
4 

Vee 8 --r 
4 ..... 

15 ..... 
EN 

SN74AHC138 

BIN/OCT 

AO 
1 

1 

"'0 Ai 
2 

2 

:II A2 

0 
C A3 

c: A4 

0 
-I 
"'0 

3 
4 

8 ~ 
4 ..... 

EN 
-15 " 

~ 
:II m 
S 
m :e 

SN74AHC138 

BIN/OCT 
1 

1 
2 

2 
3 

4 

8 ~ 
4 " 

6 '" 
EN 

, t 
FIgure 2. 24-Blt DecodIng Scheme 
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AO 

A1 

A2 

Vcc 
A3 

A4 

SN74AHC138 
3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 

SCLS258A - DECEMBER 1995 - REVISED JANUARY 1996 

APPLICATION INFORMATION 
SN74AHC138 

BINIOCT 
1 

1 
2 

2 

3 
4 

8 ~ 
4 _'" 

5 " 
EN 

SN74AHC138 

BINIOCT 
1 

1 
2 

2 

3 
4 

8 ~ 
4 " 

6 ~ 
EN 

~ 
SN74AHC138 

BINIOCT 
1 

1 
2 

2 

3 
4 

6 ~ 
4 " 

15 " 
EN 

-:1 
SN74AHC138 

BINIOCT 
1 

1 
2 

2 
3 

4 

6 ~ 

Y7 4 " 
EN 

5 " 

l 
Figure 3. 32-Blt Decoding Scheme 
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SN74AHC139 
DUAL 2·LlNE TO 4·LINE DECODER/DEMULTIPLEXER 

• Operating Range: 2-V to S.S-V Vee 
• EPIC'u (Enhanced-Performance Implanted 

CMOS) Submlcron Process 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Two Enable Inputs to Simplify 
. Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline (DB), 
Thin Shrink Small-Outline (PW) Packages, 
and Standard Plastic (N) DIPs 

description 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1<3 
1A 

1Y3 
GND 

VCC 
2<3 
2A 
2B 
2YO' 

2Y2 
2Y3 

The SN7 4AHC139 is a dual2-line to 4-line decoder/demultiplexer designed for 2-V to 5.5-V Vee operation. This 
device is designed to be used in high-performance memory-decoding or data-routing applications requiring very 
short propagation delay times. In high-performance memory systems, this decoder can be used to minimize 
the effects of system decoding. When used with high-speed memories utilizing a fast enable circuit, the delay 
times of this decoder and the enable time of the memory are usually less than the typical access time of the 
memory. This means that the effective system delay introduced by the decoder is negligible. 

The active-low enable (G) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 

The SN74AHC139 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
SELECT 

OUTPUTS 

G 
B A YO Yi Y2 

H X X H H H 

L L L L H H 

L L H H L H 

L H L H H L 

L H H H H H 

EPIC is a trademark of Texas instruments Incorporated. 

PRODUCT PREVIEW Informlllon ........ prod\Ic:IB In the tannallYt or =: phuo of d .. oIop...... C_ dati IIId other 
• cations are dIsIgn goalo. T_ln81lUmanta_lha ~gbt to 

go or disco ...... III ... ptOCIUCII WI1houI noIIct. ~TEXAS 
INSTRUMENTS 
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Y3 

H 

H 

H 

H 

L 

Copyright C 1996, Texas Instruments Incorporated 
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SN74AHC139 
DUAL 2·L1NETO 4·L1NEDECODERJDEMULTIPLEXER 
SCLS259B - DECEMBER 1995 - REVISED FEBRUARY 1996 

logic symbols {alternatlves)t 

1A 

18 

fa 

2A 

28 
2(3 

2 

3 

1 

14 

13 

15 

XIV 
1 

"- EN 

" 

0 

1 

2 

3 

4 
iYO 1A 

2 

5 3 
1Y1 18 

6 
1Y2 fa 1 

7 
1Y3 

12 

11 

10 

9 

2YO 

2Y1 
2A 

2Y2 
28 

2G 
2Y3 

14 

13 

16 

t These symbols are In accordance with ANSI/IEEE Std 91-1984 and lEe Publicetion 617-12. 

~lExAs 
INSTRUMENTS 

2-64 POST OFFICE BOX 655.303 • DALLAS. TEXAS 75265 

} DMUX o 0 
G-

1 3 

"-

" 

0 

1 

2 

3 

4 

5 

6 

7 

12 

11 

10 

9 

. iYO 

1Yi 
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, SN74AHC139 
DUAL 2·LlNE TO 4·LlNE DECODER/DEMULTIPLEXER 

SCLS259B- DECEMBER 1995- REVISED FEBRUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .....................................•.•.................. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) •..•...••...........•..•.•....•.................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ..••..••...•.•........................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ............................................•............... -20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ........•....•...........................•.. ±20 mA 
Continuous output current, 10 (Vo = 0 to Vee) ..........•..•.•.............................. ±25 mA 
Continuous current through Vee or GND ..........................•........................ ±75 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): 0 package ....•........ • . . • .. 1.3 W 

DB package •..••.........•.. 0.55 W 
N package ................... 1.1 W 
PW package ......•..•........ 0.5 W 

Storage temperature range, Tstg . . . . . . . . . • . . . . . • . . . . . . . • . • . . . . . • . . . . . . . . • . . . . . . . • . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for axtended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

VCC Supply voltage 2 5.5 V 

VCC·2V 1.5 

VIH High-level input voltage VCC K3V 2.1 V 

VCC=5.5V 3.85 

VCCK2V 0.5 

VIL Low-level input voltage VCC-3V 0.9 V 

VCC-5.5V 1.65 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

VCC-2V -50 tlA 
IOH High-level output current VCC -3.3 V±0.3 V -4 

mA 
VCC-5 V±0.5V -8 

VCC-2V 50 tlA 
IOL Low-level output current VCC .. 3.3 V ± 0.3 V 4 

mA 
VCC-5 V±0.5V 8 

I1l1l1v Input transition rise or fall rate 
VCC" 3.3 V±0.3 V 100 

nsN 
VCC- 5 V±0.5V 20 

TA Operating free-air temperature -40 85 'C 
NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 
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SN74AHC139 
DUAL 2-LlNE TO 4-LlNE DECODER/DEMULTIPLEXER 

SCLS259B- DECEMBER 1995 - REVISED FEBRUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
MIN 

TA=25°C 
MIN 

TYP MAX 

2V 1.9 2 1.9 

10H --50 I4A 3V 2.9 3 2.9 

VOH 4.5V 4.4 4.5 4.4 

10H=-4rnA 3V 2.58 2.48 

10H =--8 rnA 4.5V 3.94 3.8 

2V 0.1 

10L = 50 I4A 3V 0.1 

VOL 4.5V 0.1 

IOL=4rnA 3V 0.36 

IOL-8rnA 4.5 V 0.36 

II VI = VCC or GND 5.5V ±O.1 

ICC VI - VCC or GND. 10=0 5.5V 4 

Cj VI ~ VCC or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 7.2 11 1 
AorB Y CL-15pF 

tpHL 7.2 11 1 

tpLH 
G 

6.4 9.2 1 
Y CL=15pF 

tpHL 6.4 9.2 1 

tpLH 9.7 14.5 1 
AorB Y CL=50pF 

" tpHL 9.7 14.5 1 

tpLH 
G 

8.9 12.7 1 
Y CL=50 pF 

tpHL 8.9 12.7 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 
AorB 

5 7.2 1 

tPHL 
Y CL=15pF 

5 7.2 1 

tpLH 
'G y 4.4 6.3 1 

tpHL 
CL .15pF 

4.4 6.3 1 

tpLH 
AorB Y 

6.5 9.2 1 
CL=50 pF 

tpHL 6.5 9.2 1 

tpLH 
G 

5.9 8.3 1 

tPHL '. 
Y CL-50pF 

5.9 8.3 1 

~1ExAs 
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MAX UNIT 

V 

0.1 

0.1 

0.1 V 

0.44 

0.44 

±1 I4A 
40 I4A 
10 pF 

MAX UNIT 

13 
ns 

13 

11 
ns 

11 

16.5 
ns 

16.5 

14.5 
ns 

14.5 

MAX UNIT 

8.5 
ns 

8.5 

7.5 
ns 

7.5 

10.5 
ns 

10.5 

9.5 

9.5 
ns 



SN74AHC139 
DUAL 2·LlNE TO 4·LlNE DECODER/DEMULTIPLEXER 

SCLS259B - DECEMBER 1995 - REVISED FEBRUARY 1996 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate 

PARAMETER MEASUREMENT INFORMATION 

From outPut~Test 
Under Test Point 

CL . 
(see Note A) T 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In·Phase 
Output 

Out·of·Phase 
Output 

~5O%VCC \ 5;'-;;- VCC 

1 I OV 

tpLH +-tI K tPHL 

I I \! -:,:,-: VOH 
1 1 50% v~c ~cc 

--+-1 -- 1 VOL 

tpHL -J..-...i ~ tPLH 

I !.I::::': VOH 
,\50% VCC T 50% VCC 

. - VOL 

VOLTAGE WAVEFORIJlS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2·V to 5.5-V Vee 
• EPICTM (Enhanced· Performance Implanted 

CMOS) Process 

• High Latch·Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD·17 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Smail-Outline 
(DB), Thin Shrink Small·Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

This octal buffer/driver is designed specifically to 
improve both the performance and density of 
3-state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

SN74AHC240 
OCTAL BUFFER/DRIVER 
WITH 3-8TATE OUTPUTS· 

DB, OW, N, OR PW PACKAGE 
crOP VIEW) 

10E VCC 
1A1 20E 
2Y4 3 1Y1 
1A2 2A4 
2Y3 1Y2 
lA3 6 2A3 
2Y2 7 14 1Y3 
1A4 8 13 2A2 
2Y1 9 12 1Y4 

GND 10 11 2A1 

The SN74AHC240 is organized as two 4-bit bufferslline drivers with separate output-enable (OE) inputs. When 
OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN74AHC240 is characterized for operation from -40°C to 85°C. 

logic symbolt 

10E 

1A1 
1A2 
lA3 

lA4 

1 

2. 
4 

6 

8 

" EN 
~. 

t> 'V 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE 

L 

L 

H 

18 
16 

14 

12 

lYl 
lY2 

lY3 

lY4 

A 

H 

L 

X 

2Al 

2A2 

2A3 

2A4 

Y 

L 

H 

Z 

19 

11 

13 

15 

17 

t This symbol is in accordance with ANSIIIEEE SId 91-1984 and IEC Publication 617-12, 

EPIC is a trademark of Texas Instruments Incorporated, 
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5 
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2Yl 
2Y2 

2Y3 

2Y4 

CopyrighllC 1995. Texas Instruments Incorporated 
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SN74AHC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS251-0CTOBER 1995 

logic diagram (positive logic) 

19 
10E 20E 

1A1 
2 18 1Y1 2A1 

11 9 2Y1 

4 16 
1A2 1Y2 2A2 

13 7 2Y2 

6 14 1Y3 15 5 
1A3 2A3 2Y3 

8 12 17, 3 
1A4 1Y4 2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Va (see Note 1) .; ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (V, < 0 or VI > Vecl ................................................. -20 mA 
Output clamp current, 10K (Va < 0 or Va > Vee) ............................................ ±20 mA 
Continuous output current, 10 (Va = 0 to Vecl .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ........ . . . . . . . .. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

SN74AHC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS251- OCTOBER 1995 

MIN MAX UNIT 

2 5.5 V 

Vee=2V 1.5 

VCC- 3V 2.1 V 

VCC = 5.5 V 3.85 

VCC=2V 0.5 

Vec=3V 0.9 V 

Vec = 5.5 V 1.65 

0 VCC V 
0 VCC V 

VCC=2V -50 jJA 

Vce = 3.3 V±0.3 V -4 
mA 

VCC = 5 V±0.5 V -8 

Vce=2V 50 jJA 

VCC= 3.3 V±0.3 V 4 
mA 

VCC-5 V±0.5 V 8 

VCC = 3.3.y ± 0.3 V 100 
nsN 

Vce = 5 V±0.5 V 20 

-40 85 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 

2V 

10H =-50 jJA 3V 

VOH 4.5 V 

10H=-4mA 3V 

10H=-8mA 4.5V 

2V 

10L = 50 jJA 3V 

VOL 4.5V 

IOL=4mA 3V 

IOL~8mA 4.5 V 

I Data inputs 
II I Control inputs 

VI = VCC or GND 5.5V 

lozt Vo = Vce or GND, VI (OE) = VIL or VIH 5.5V 

ICC VI = VCC or GND, 10=0 5.5V 

Ci VI = VCC or GND 5V 

Co Vo = VCC or GND 5V 

t The parameter 10Z includes the input leakage current. 

~TEXAS . 
INSTRUMENTS 
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MIN 

1.9 

2.9 

4.4 

2.58 

3.94 

TA=25·C 
MIN MAX UNIT 

TYP MAX 

2 1.9 

3 2.9 

4.5 4.4 V 

2.48 

3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.36 0.44 

0.36 0.44 

. ±O.l ±1 

±O.l ±1 
jJA 

±O.25 ±2.5 jJA 

4 40 jJA 

2.5 10 10 pF 

3.5 pF 
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SN74AHC240 
OCTAL BUFFERlI)RIVER 
WITH3~STATE OUTPUTS 
SCLS251 - OCTOBeR 1995 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unlesS otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA=26°C 
MIN 

ONPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 5.3 7.5 1 
A Y CL-15pF 

tPHL 5.3 7.5 1 

tpZH 6.6 10.6 1 
OE y CL-15pF 

tPZL 6.6 10.6 1 

tPHZ 
~ 

7.8 11.5 1 
Y CL-15pF 

tpLZ 7.8 11.5 1 

tpLH 7.8 11 1 
A y CL-50pF 

tpHL 7.8 11 1 

tPZH 9.1 14.1 . 1 
OE Y CL-50pF 

tPZL 9.1 14.1 1 

tpHZ 
~ 

10.3 14 1 
Y CL-50pF 

tpLZ 10.3 14 1 

switching characteristics over recommended o~eratlng free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA=26°C 
MIN 

ONPUn {OUTPUn CAPACITANCE MIN TYP MAX 

tpLH 3.6 5.5 1 

tpHL 
A y CL-15pF 

3.6 5.5 1 

tPZH 4.7 7.3 1 
OE y CL-15pF . 

tpZL 4.7 7.3 1 

tpHZ 
~ 

5.2 7.2 1 y CL-15pF 
tpLZ 5.2 7.2 1 

tPLH 5.1 7.5 1 
A Y CL-50pF 

tPHL 5.1 7.5 1 

tpZH 
~ 

6.2 9.3 1 
Y CL-50pF 

tpZL 6.2 9.3 1 

tPHZ 
OE 

6.7 9.2 1 
Y CL-50pF 

tpLZ 6.7 9.2 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER vcc 
TA.=25°C 

MIN 
MIN MAX 

tsk(o) Output skew 
3.3V±0.3V 1.5 

5V±0.5V 1 . . 
NOTE 4: CharactenstlCS are determined during product characterization and ensured by design • 
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MAX UNIT 

9 
ns 

9 

12.5 
ns 

12.5 

12.5 
ns 

12.5 

12.5 
ns 

12.5 

16 
ns 

16 

16 

16 
ns 

MAX UNIT 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

8.6 
ns 

8.5 

10.5 
ns 

10.5 

10.5 

10.5 
ns 

MAX UNIT 

1.5 
ns 

1 



SN74AHC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS251 - OCTOBER 1995 

noise characteristics, V CC = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP MAX 

VOUP) Quiet output, maximum dynamic Val 0.6 

VOllV) Quiet output, minimum dynamic Val -0.6 

VOH(V) Quiet output, minimum dynamic VOH 4.6 

V,HCDl High-level dynamic input voltage 3.5 

Vll(D) low-level dynamic input voltage 1.5 
. . NOTE 5: Characteristics are determined dUring product charactenzatlon and ensured by design for surface-mount packages only • 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacHance Cl = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn Sl]A 0 Open 
From Output --1 ... ----... ·--~/ 

·vvv- 0 GND Under Test 

CL I (see Note A) 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 

LsO%vCC \s;"~~- Vce 

~ I' OV 

tPLH~ KtPHL 

1 I \!-.::.-:-: VOH 
1 150% V9C . ~Vcc 

--+-I ....J 1 VOL 

tpHL -J..--.i ~ tPLH 

\L !.t=: VOH ,,50% Vee T_~~C;OL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl toVec 
(see Note B) 

Output 
Waveform 2 

Sl toGND 
(sea Note B) 

TEST Sl 

tpLH/tPHL Open 
tpLZ/tpZL VCC 
tpHZ/tpZH GND 

1 
1 
1 

tpZH~ 
1 

~H-o.iV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

UNIT 

V 

V 

V 

V 

V 

VCC 

OV 

.. VCC 

VOL 

VOH 

.. OV 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 0, tr _ 3 ns, tf ~ 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2·V to 5.5-V Vee 
• EPICTM (Enhanced·Performance Implanted 

CMOS) Process 

• High Latch·Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD·17 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), Thin Shrink Small·Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

This octal buffer/driver is designed specifically to 
improve both the performance and density of 
3-state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

SN74AHC244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

- REVISED FEBRUARY 1996 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

10E Vcc 
1Al 20E 
2Y4 1Y1 
lA2 4 2A4 
2Y3 1Y2 
lA3 2A3 
2Y2 lY3 
lA4 2A2 
2Yl lY4 

GND 2Al 

The SN74AHC244 is organized as two 4-bit buffers/line drivers with separate output-enable (DE) inputs. When 
DE is low, the device passes data from the A inputs to the Y outputs. When DE is high, the outputs are in the 
high-impedance state. 

The SN74AHC244 is characterized for operation from -40°C to 85°C. 

logic symbolt 

10E 

lA1 
1A2 

1A3 
1A4 

1 

2 
4 

6 

8 

N EN 
L;' 

I> V 

FUNCTION TABLE 
(eech buffer) 

INPUTS OUTPUT 
OE 
L 

L 

H 

18 
16 
14 
12 

1Y1 
1Y2 

1Y3 
1Y4 

A 
H 

L 

X 

2A1 
2A2 
2A3 

2A4 

Y 

H 

L 

Z 

19 

11 
13 

15 

17 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

.POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

" EN L:' 
I> V 

9 
7 

5 

3 

2Y1 
2Y2 
2Y3 

2Y4 

Copyright <Cl1996. Texas Instruments Incorporated 
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SN74AHC244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS226B - OCTOBER 1996 - REVISED FEBRUARY 1996 

logic diagram (positive logic) 

10E 20E 
19 

1A1 
2 18 1Y1 2A1 11 9 2Y1 

4 18 
1A2 1Y2 2A2 13 7 2Y2 

8 14 15 6 
1A3 1Y3 2A3 2Y3 

8 12 17 3 
1A4 1Y4 2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .....................................................•.... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) • . • • • . • • . . • . • • . . • . . . . . . . . . . • • . . . • . . . • • . . . • • . • . . • • •• -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) .•••••••••••••••••.••••.••••••••..•.••••• -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) •....•••....•.........................•.......... -20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) .................................•.•...•.... ±20 rnA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GNO ..•.....................•.•........................ ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): 08 package .................. 0.6 W 

OW package ...• • . . . • . . . . . • .. 1.6 W 
N package ........•.••.•...•. 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . .• -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operetion of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum packagE! power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
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SN74AHC244 

OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCLS226B - OCTOBER 1995 - REVISED FEBRUARY 1996 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 2 5.5 V 

Vee=2V 1.5 

VIH High-level input voltage Vee=3V 2.1 V 

Vee = 5.5 V 3.85 

Vee=2V 0.5 

VIL Low-level Input voltage Vee=3V 0.9 V 

Vee = 5.5 V 1.65 

VI Input voltage \ 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2V -50 IIA 
10H High-level output current Vee = 3.3 V ± 0.3 V -4 

rnA 
Vee" 5 V±0.5V -8 

Vee- 2V 50 IIA 
10L Low-level output current Vee-3.3 V±0.3 V 4 

rnA 
Vee = 5 V±0.5 V 8 

Vee=3.3 V±0.3 V 100 
at/av Input transition rise or fall rate nslV 

Vee = 5 V±0.5 V 20 

TA Operating free-air temperature -40 85 °e 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA=25oe 

MIN MAX UNIT 
MIN TYP MAX 

2V 1.9 2 1.9 

10H =-50 IIA 3V 2.9 3 2.9 

VOH 4.5V 4.4 4.5 4.4 V 

10H =-4 rnA 3V 2.58 2.48 

10H--8mA 4.5V 3.94 3.8 

2V 0.1 0.1 

10L - 50 IIA 3V 0.1 0.1 

VOL 4.5 V 0.1 0.1 V 

IOL-4mA 3V 0.36 0.44 

IOL-8mA 4.5V 0.36 0.44 

I Data inputs ±O.1 ±1 
II I Control Inputs 

VI .. Vee or GND 5.5 V IIA ±O.1 ±1 

10Z Vo = Vee or GND, VI (eE) .. VIL or VIH 5.5 V ±O.25 ±2.5 IIA 
ICC VI = Vee or GND, 10=0 5.5 V 4 40 IIA 
Ci VI .. Vce or GND 5V 2 10 10 pF 

Co Vo - Vec or GND 5V 3.5 pF 

~1EXAS 
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SN74AHC244 
OCTAL BUFFERIDRIVER 
WITH 3-STATE OUTPUTS 
SC~S226B - OCTOBER 1995 - REVISED FEBRUARY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (~ee Figure 1) 

PARAMETER 
FROM TO OUTPUT TA = 25°C 

MIN 
PNPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5.8 8.4 1 
A Y CL=15pF 

tpHL 5.8 8.4 1 

tpZH 6.6 10.6 1 
OE Y CL=15pF 

tpZL 6.6 10.6 1 

tPHZ 
OE 

5 9.7 1 
Y CL=15pF 

tPLZ 5 9.7 1 

tpLH 8.3 11.9 1 
A Y CL=50pF 

tpHL 8.3 11.9 1 

tpZH 
OE 

9.1 14.1 1 
Y CL-50pF 

tpZL 9.1 14.1 1 

tpHZ 
OE 

10.3 14 1 
Y CL=50pF 

tpLZ 10.3 14 1 

switching characteristics over recommended of)erating free-air temperature range, 
Vee = 5V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT TA = 25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 3.9 5.5 1 
A Y CL=15pF 

tpHL 3.9 5.5 1 

tpZH 4.7 7.3 1 
OE Y CL-15pF 

tpZL 4.7 7.3 1 

tpHZ 
OE 

5 7.2 1 
Y CL-15pF 

tpLZ 5 7.2 1 

tpLH 5.4 7.5 1 
A Y CL=50pF 

tpHL 5.4 7.5 1 

tpZH 
OE 

6.2 9.3 1 
Y CL=50pF 

tpZL 6.2 9.3 1 

tpHZ DE 6.7 9.2 1 
Y CL-50pF 

tpLZ 6.7 9.2 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER VCC 
TA = 25°C 

MIN 
MIN MAX 

Output skew 
3.3 V±0.3 V 1.5 

tsk(o) 
5 V±0.5V 1 . . 

NOTE 4: Charactenstlcs are determined dUring product characterization and ensured by deSign . 

~1ExAs 
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MAX UNIT 

10 
ns 

10 

12.5 
ns 

12.5 

11 
ns 

11 

13.5 
ns 

13.5 

16 
ns 

16 

16 

16 
ns 

MAX UNIT 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

10.5 
ns 

10.5 

10.5 

10.5 
ns 

MAX UNIT 

1.5 
ns 

1 
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SN74AHC244 

OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCLS226B - OCTOBER 1995 - REVISED FEBRUARY 1996 

noise characteristics, Vcc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP MAX UNIT 

VOLCP) Quiet output. maximum dynamic VOL 0.5 V 

VOL(V) Quiet output. minimum dynamic VOL -0.2 V 

VOH{V) Quiet output. minimum dynamic VOH 4.8 V 

VIH(D) High-level dynamic input voltage 3.5 V 

VIL(D) Low-level dynamic input voltage 1.5 V 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF. f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

o VCC 

1 kn S1 Jl 0 Open 
From Output -I+------'VV'v.-----J/ 

Under Test 0 GND 

CL I (see Note A) 

TEST S1 

tPLH/tPHL Open 

tPLz/tpZL VCC 
tPHZ/tpZH GND 

LOAD CIRCUIT 

Output 

\50%VCC '-50% Vc:: __ 

VCC 

~50%VCC \ 5~%~;-
VCC Control 

Input (low-level 
OV 

OV enabling) I I I tPZL ~ 14--- I 
tPLH +---I K tPHL Output I : tPLZ--.I ~ = VCC 

I I I ~VOH I ~O%VC~ KaL+~~ In-Phase Waveform 1 I 
Output 

I ! 50% VC?C 50% VCC S1 toVCC I I VOL I" I VOL (see Note B) 
I I tpHZ4J ~ tPHL~ ~tPLH Output 

tPZH -+J j4- I 

\50%VCC 
~VOH Waveform 2 

!50%VCC ~H-O:3V 
VOH 

Out-of-Phase 
S1 toGND 

Output ~!C~OL (see Note B) 
=OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with intemal condHions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz. Zo = "50 n. tr = 3 ns. tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-79 



-

2-80 



• Operating Range: 2-V to 5.5-V Vee 
• EPlcrM (Enhanced-Performance Implanted 

CMOS) Process 
• High Latch-Up Immunity Exceeds 300 mA 

Per JEOEC Standard JESO-17 
• Package Options Include Plastic 

Smail-Outline (OW), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

This octal bus transceiver is designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

SN74AHC245 
OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 

Vcc 
OE 
81 
82 
83 
84 
85 
86 
87 

11 88 

The SN74AHC245 allows data transmission from the A bus to the 8 bus or from the 8 bus to the A bus, 
depending upon the logic level at the direction-control COIR) input. The output-enable (OE) input can be used 
to disable the device so that the buses are effectively isolated. 

The SN74AHC245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

• INPUTS 
OUTPUT em DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC is a trademark of Texas Instruments Incorporated. 

~1ExAs 
INSTRUMENTS 
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SN74AHC245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCLS230A - OCTOBER 1995 - REVISED FEBRUARY 1995 

logic symbolt logic diagram (positive logic) 

OE 

DIR 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

'" 
.... 

L 

L-

G3 

3EN1[BA] 
3EN2[AB] ., 
Vi <I 

t> 

r-

2V W 
18 

17 

16 

15 

14 

13 

12 

11 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

DIR -'-e--,~ 

'--___ --t-t ____ ...... ..:..:19:.... OE 

2 
A1--..... -t 

t-.... _~18=- B1 

To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
rEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwisenoted)* 

Supply voltage range, Vee ................................. ,......................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ..................•...................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ............................................•.........•..... -20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ......................................•..... ±20 mA 
Continuous output current, 10 (VO = 0 to Vee> .............................................. ±25 mA 
Continuous current through Vee or GND ................................................•.. ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .........•.......• 0.6 W 

OW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ·recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2-82 

2. The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN74AHC245 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCLS230A - OCTOBER 1995 - REVISED FEBRUARY 1995 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 2 5.5 V 

Vee- 2V 1.5 

V,H High-level input voltage Vee=3V 2.1 V 

Vee. 5.5 V 3.85 

Vee- 2V 0.5 

V,L Low-level input voltage Vee=3V 0.9 V 

Vee = 5.5 V 1.65 

V, Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2V -50 flA 
10H High-level output current Vee - 3.3 V±0.3 V -4 

mA 
Vee = 5 V±0.5 V -8 

Vee=2V 50 flA 
10L Low-level output current Vee=3.3 V±0.3 V 4 

mA 
Vee- 5 V±0.5 V 8 

l1tll1v Input transition rise or fall rate 
Vee-3.3 V±0.3 V 100 

ns/V 
Vee=S V ±0.5V 20 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYP MAX 

2V 1.9 2 1.9 

10H =-50 flA 3V 2.9 3 2.9 

VOH 4.5V 4.4 4.5 4.4 V 

10H=-4mA 3V 2.58 2.48 

'OH=-8mA 4.5V 3.94 3.8 

2V 0.1 0.1 

10L = 50 flA 3V 0.1 0.1 

VOL 4.5V 0.1 0.1 V 

IOL=4mA 3V 0.36 0.44 

'OL=8mA 4.5V 0.36 0.44 

I A or B inputs ±O.1 ±1 
'I 10EorDIR 

V, = Vee or GND 5.5V flA ±O.1 ±1 

lozt Vo = Vee or GND, V, (010) - V,L or V,H 5.5V ±O.25 ±2.5 flA 
ICC V, - Vee or GND, 10- 0 5.5V 4 40 flA 
ei I OE or DIR inputs V, - Vee or GND 5V 2.5 10 10 pF 

eio I A or B inputs V, = Vee or GND 5V 4 pF 

t The parameter 10Z Includes the Input leakage current. 

~1ExAs 
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SN74AHC245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCLS230A - OCTOBER 1995 - REVISED FEBRUARY 1995 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA=25°C 
MIN 

PNPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5.8 8.4 1 
AorB BorA CL=15pF 

tpHL 5.8 8.4 1 

tpZH 8.5 13.2 1 
OE AorB CL=15pF 

tpZL 8.5 13.2 1 

tpHZ 
OE 

8.9 12.5 1 
AorB CL=15pF 

tpLZ 8.9 12.5 1 

tpLH 8.3 11.9 1 
AorB BorA CL=50pF 

tPHL 8.3 11.9 1 

tpZH 11 16.7 1 
OE AorB CL-50pF 

tpZL 11 16.7 1 

tPHZ 
OE 

11.5 15.8 1 
AorB CL=50 pF 

tPLZ 11.5 15.8 1 

switching characteristics over recommended oJ)eratlng free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA=2SoC 
MIN 

PNPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 4 5.5 1 
AorB BorA CL-15pF 

tpHL 4 5.5 1 

tpZH 5.8 8.5 1 
OE AorB CL-15pF 

tpZL 5.8 8.5 1 

tpHZ 
OE 

5.6 7.8 1 
AorB CL=15pF 

tpLZ 5.6 7.8 1 

tpLH 5.5 7.5 1 
AorB BorA CL-50pF 

tpHL 5.5 7.5 1 

tpZH 
OE 

7.3 10.6 1 
AorB CL=50pF 

tpZL 7.3 10.6 1 

tpHZ 
OE 

7 9.7 1 
AorB CL-50pF 

tPLZ 7 9.7 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER VCC 
TA = 25°C 

MIN 
MIN MAX 

tsk(o) Output skew 
·3.3V±0.3V 1.5 

5V±0.5V 1 . . 
NOTE 4: Characteristics are determined dunng product characterization and ensured by design . 
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MAX UNIT 

10 

10 
ns 

15.5 
ns 

15.5 

15.5 
ns 

15.5 

13.5 
ns 

13.5 

19 
ns 

19 

18 

18 
ns 

MAX UNIT 

6.5 
ns 

6.5 

10 
ns 

10 

9.2 

9.2 
ns 

8.5 
ns 

8.5 

12 

12 
ns 

11 
ns 

11 

MAX UNIT 

1.5 
ns 

1 
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SN74AHC245 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCLS230A - OCTOBER 1995 - REVISED FEBRUARY 1995 

noise characteristics, V CC = 5 V, CL = 50 pF, T A = 25°C (see Note 5) 
PARAMETER MIN TYP MAX UNIT 

VOl/PI Quiet output, maximum dynamic VOL 0.9 V 

VOLIVl Quiet output, minimum dynamic VOL -0.9 V 

VOH(V) Quiet output, minimum dynamic VOH 4.3 V 

VIH1Dl High-level dynamic input voltage 3.5 V 

VIL(D) Low-level dynamic input voltage 1.5 V 
. . 

NOTE 5: Characteristics are determined dUring product characterization and ensured by design for surface-mount packages only . 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per transceiver CL=50pF,f.l MHz 

PARAMETER MEASUREMENT INFORMATION 

o VCC 

1kO S1""- o Open 
From Output --1..-----.... ------/ 

vvv- 0 GND Under Test 

CL I (see Note A) _ 

TEST S1 

tpUi/tpHL Open 

tpLZ/tpZL Vee 
tPHZ/tpZH GND 

LOAD CIRCUIT 

Output 

~5O%Vce '-SO%'!....~ __ 

Vce 

J.SO%VCC \ SO%V;-
Vee Control 

Input ~ow-Ievel 
OV 

OV enabling) I I tpZL -t-I 14- I 
tPLH +-to! H- tpHL Output 

I 
I tPLZ--.I ~ ... VCC 

I I I ~VOH 
\5O%vcd ~~~~ In·Phase Waveform 1 

I 
Output 

I ,50% V9c 50% Vee S1 to Vee 
I I VOL I I VOL (see Note B) 
I I tpHZ~ ~ tPHL~ ~tPLH Output 

tpZH~ j4-- I 

\5O% VCC 
FVOH Waveform 2 t500/0 v ee ~H-o.3V 

VOH 
Out·of·Phase 

S1 toGND Output 50% Vee ",OV 
--- VOL (see Note B) 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

, Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All inpul pulses are supplied by generators having the following characteristics: PRR so 1 MHz, Zo • 50 0. Ir _ 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2-V to 5.5-V Vee 
• EPICn• (Enhanced-Perfo~mance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC373 is an octal transparent O-type 
latch. 

When the latch-enable (LE) input is high, the 
Q outputs follow the data (0) inputs. When LE is 
low, the Q outputs are latched at the logic levels 
of the data (0) inputs. 

SN74AHC373 
OCTAL TRANSPARENT O·TYPE LATCH 

WITH 3·STATE OUTPUTS 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

DE 20 Vcc 
19 80 
18 80 

2D 17 70 
20 16 70 
30 15 60 
3D 7 14 60 

13 50 
12 50 
11 LE 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74AHC373 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE 0 Q 

L H H H 

L H L L 

L L X 00 
H X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 
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INSTRUMENTS 

POST OFFICE BOX 865303 • DAUAS, TEXAS 75286 

Copyright C 1995, Texas Instruments Incorporated 
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SN74AHC373 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS235 - OCTOBER 1995 

logic symbolt logic diagram (positive logic) 

OE 
LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 
11 

3 

4 

7 

8 

13 

14 

17 

18 

N EN 

a;1 

10 I> V 
2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

6Q 

OE-=----q 

i.E 

C1 

10 _3"--__ -+---1 10 

''---"'''\v~---' 

To Seven Other Channels 

t This symbol is in accordance with ANSI/iEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo(see Note 1) •...............•.......•.•.••.......... -0.5 V to Vee + 0.5 V 
Input clamp current,llK (VI < 0 or VI> Vee> ........................................•........ - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> .......................•......•.•.....•.•... ± 20 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................... ± 25 mA 
Continuous current through Vee or GND .........................•......................... ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
N package .................. . 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .... ; ............................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voRage ratings may be exceeded if the input and output current ratings are observed. 

2-88 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input vottage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

I!.t/6.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN74AHC373 
OCTAL TRANSPARENT D·TVPE LATCH 

WITH 3·STATE OUTPUTS 
SCLS235 - OCTOBER 1995 

MIN MAX UNIT 

2 5.5 V 

Vee=2V 1.5 

Vee=3V 2.1 V 

Vee=S.SV 3.85 

Vee=2V 0.5 

Vee=3 V 0.9 V 

Vee=5.5V 1.65 

0 Vee V 

0 Vee V 

Vee- 2V -so !IA 

Vee =3.3 V±0.3 V -4 
rnA 

Vee = 5 V ±0.5 V -8 

Vee=2V 50 !IA 

Vee = 3.3 V ± 0.3 V 4 
rnA 

Vee-5 V±0.5 V 8 

Vee =3.3 V±0.3 V 100 
ns/V 

Vee- 5 V ±O.S V 20 

-40 85 ·e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA = 25·e 

MIN MAX UNIT 
MIN TYP MAX 

2V 1.9 1.9 

10H --50!IA 3V 2.9 2.9 

VOH 4.SV 4.4 4.4 V 

IOH=-4mA 3V 2.58 2.48 

IOH=-8mA 4.SV 3.94 3.8 

2V 0.1 0.1 

10L - 50!IA 3V 0.1 0.1 

VOL 4.SV 0.1 0.1 V 

IOL-4mA 3V 0.36 0.44 

IOL=8 rnA 4.5V 0.36 0.44 

II VI = Vee or GND S.5V ±0.1 ±1 !IA 

10Z VI = VIH or VIL Vo = Vee or GND 5.5 V ±0.25 ±2.5 !IA 

lee VI = Vee or GND, 10- 0 5.SV 4 40 !IA 
el VI = Vee or GND 5V 4 10 10 pF 

Co 5V 6 pF 

~lEXAS 
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SN74AHC373 
OCTAL TRANSPARENT D-TVPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS235-0CTOBER 1995 

timing requirements over recommended olleratlng free-air temperature range, 
Vee = 3.3V ± 0.3 V (unless otherwise notect) (see Figure 1) 

TA=25°C 

MIN MAX 

tw Pulse duration, LE high 5 

tsu Setup time, data belore LEt 4 

th Hold time, data after LEt 1 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Frgure 1) 

TA=25°C 

MIN MAX 

tw Pulse duration, LE high 5 

tsu Setup time, data before rEt 4 

th Hold time, data after LEt 1 

MIN 

5 

4 

1 

MIN 

5 

4 

1 

.... switching characteristics over recommended operating free-air temperature range, :D Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

o 
C 
C o 
-I 
'1J 
:D 
m 
S 

~ 

PARAMETER 

tPLH 

tpHL 

tPLH 

tpHL 

tPZH 

tpZL 

tpHZ 

tpLZ 

tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

2-90 

FROM 
(INPUT) 

b 

LE 

OE 

OE 

0 

LE 

OE 

OE 

TO LOAD TA=25°C 
MIN 

(OUTPUT) CAPACITANCE MIN TYP MAX 

7.3 11.4 1 
Q 

7.3 11.4 1 

Q 
7 11 1 

7 11 1 
CL-15pF 

Q 
7.3 11.4 1 

7.3 11.4 1 

Q 

9.8 14.9 1 
Q 

9.8 14.9 1 

Q 
9.5 14.5 1 

9.5 14.5 1 
CL-50pF 

9.8 14.9 1 
Q 

9.8 14.9 1 

Q 
9.5 13.2 1 

9.5 13.2 1 

~1ExAs 
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MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

13.5 
ns 

13.5 

13 

13 
ns 

13.5 
ns 

13.5 

ns 

17 
ns 

17 

16.5 
ns 

16.5 

17 
ns 

17 

15 
ns 

15 



SN74AHC373 
OCTAL TRANSPARENT OoTYPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS235 - OCTOBER 1995 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 5 7.2 1 
0 Q 

tpHL 5 7.2 1 

tPLH 4.9 7.2 1 
LE Q 

tpHL 4.9 7.2 1 

tPZH 
CL~15pF 

5.5 8.1 1 
OE Q 

tpZL 5.5 8.1 1 

tPHZ 
OE Q 

tpLZ 

tPLH 6.5 9.2 1 
0 Q 

tpHL 6.5 9.2 1 

tPLH 6.4 9.2 1 
LE Q 

tPHL 6.4 9.2 1 

tpZH 
CL = 50 pF 

7 10.1 1 
OE Q 

tpZL 7 10.1 1 

tpHZ 6.5 9.2 1 
OE Q 

tpLZ 6.5 9.2 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER VCC 
TA = 25°C 

MIN 
MIN MAX 

3.3V±0.3V 1.5 
tsk(o) Output skew 

5V±0.5V 1 
. . 

NOTE 4: Charactenstlcs are determined during product characterization and ensured by design . 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
PARAMETER MIN TYP 

VOUP) Quiet output, maximum dynamic VOL 

VOL(V) Quiet output, minimum dynamic VOL 

VOHIVl Quiet output, minimum dynamic VOH 

VIH(O) High-level dynamic input voltage 3.5 

VIL(O) Low-level dynamic input voltage 

MAX 

8.5 

8.5 

8.5 

8.5 

9.5 

9.5 

10.5 

10.5 

10.5 

10.5 

11.5 

11.5 

10.5 

10.5 

MAX 

1.5 

1 

MAX 

0.8 

-0.8 

1.5 
.. NOTE 5: Charactenstlcs are determined dunng product charactenzatlon and ensured by deSign lor surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

Cpd Power dissipation capacitance 1= 1 MHz 27 
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UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 

V 

V 
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SN74AHC373 
OCTAL TRANSPARENT D·TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS236-0CTOBER 1995 

PARAMETER MEASUREMENT INFORMATION 

o vee 

1 kn S1 l' 0 Open 
From Output - ..... r----''VIA----J/ 

Under Test 0 GND 

(see Not:k) T 
LOAD CIRCUIT 

I+-- tw ----tI 
I I Vee 

Input ~ 5rY'Io Vee E OV 

Input 

In-Phase 
Output 

Out-ol-Phase 
Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

.L500/0 Vee \ 500/0-;~- Vee 

~ . I OV 

tPLH -J.--.I K tpHL 

I Jt i \1-:=,-: VOH 
1 T 5rY'Io Vge ~ee 

--+-1 --J I VOL 

tpHL -J..--...\ ~ tpLH 

1 !!:=: VOH 

\ 5rY'Io vee T ~ !e;OL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and Jig capacitsnce. 

TEST S1 

tPLWtPHL Open 
tpLZltpZL Vee 
tPHzltpZH GND 

- Vee 
Timing Input / 5rY'Io Vee\. 

----Ji!' ~OV 
1~ l11li ~I lh 

tsu" .1 

Dats Input J 5rY'Io Vee \5rY'Io Vee :~ 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at Vee 
(see Note B) 

Output 
Waveform 2 

S1 atGND 
(_Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Vee 

ov 

"'Vee 

VOL + 0.3 V ---++---- VOL 

",\:OH =-0:3 V VOH 

.. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. Waveform 1 is for an output with Internal condHions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 a. tr a 3 ns, tf - 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC374 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOP 

WITH 3·STATE OUTPUTS 

• Operating Range: 2·V to 5.5·V Vee 
• 3·State Outputs Drive Bus Lines Directly 
• EPICTM (Enhanced.Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), Thin Shrink Small·Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN7 4AHC37 4 is an octal edge-triggered 
Ootype flip-flop that features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

SCLS240 - OCTOBER 1995 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

OE 
10 
10 
20 
20 
30 
3D 
40 
40 

GNO 

Vcc 
80 
80 
70 
70 . 

60 
60 
50 
50 

11 elK 

On the positive transition of the clock (ClK) input, the Q outputs are set to the logiC levels of the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup Components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74AHC374 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
OE elK 0 Q 

L t H H 

L t L L 

L H orL X Co 
H X X Z 

EPIC Is a trademark of Texas Instruments Incorporated. 
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SN74AHC374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCLS240-OCTOBER 1995 

logic symbolt logic diagram (positive logic) 

1 
OE 

CLK 
11 

NEN 

I C1 
'-1 

OE 

10 

20 

3D 

40 

50 

60 

70 

80 

3 

4 

7 

8 

13 

14 

17 

18 

10 V 
2 CLK 

1Q 
5 

2Q 
6 

3Q 
9 

4Q 
12 

5Q 
15 

16 

19 

6Q 

7Q 

8Q 

''---'"''Iyr---' 

To Seven Other Channels 

t This symbol Is in accordance wHh ANSIIIEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ......................................•.................•... - 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Veo> ............................................ ± 20 mA 
Continuous output current, 10 (Vo = Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ......................................•............ ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
funclional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
implied. Exposure to absolutEHllaximum-rated condHions for extended periods may affect device reliabilHy. 

NOTES: 1. The Input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 

2-94 

2. The maximum package power dissipation is calculated using ajunclion temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN74AHC374 

OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOP 
WITH 3·STATE OUTPUTS 

SCLS240 - OCTOBER 1995 

recommended operating conditions (see Note 3) 
MIN MAX U~IT 

Vee Supply voltage 2 5.5 V 

Vee=2V 1.5 

VIH High-level input voltage Vee=3V 2.1 V 

Vee=5.5V 3.85 

Vee=2V 0.5 

VIL Low-level input voltage Vee- 3V 0.9 V 

Vee- 5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee v 
Vee- 2V -50 I&A 

10H High-level output current Vee = 3.3 V±0.3 V -4 
mA 

Vee = 5 V±0.5 V -8 

Vee- 2V 50 I&A 
10L Low-level output current Vee = 3.3 V±0.3 V 4 

mA 
Vee. 5 V±0.5 V 8 

Vee = 3.3 V±0.3 V 100 
allav Input transHion rise or fall rate ns/V 

Vee -5 V±0.5 V 20 

TA Operating free-air temperature -40 65 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYP MAX 

2V 1.9 2 1.9 

10H --50 I&A 3V 2.9 3 2.9 

VOH 4.5 V 4.4 4.5 4.4 V 

IOH=-4mA 3V 2.58 2.48 

IOH--8mA 4.5 V 3.94 3.8 

2V 0.1 0.1 

10L -50 I&A 3V 0.1 0.1 

VOL 4.5 V 0.1 0.1 V 

IOL=4mA 3V 0.36 0.44 

IOL=8mA 4.5V 0.36 0.44 

II VI - Vee or GND 5.5 V ±0.1 ±1 I&A 
10Z Vo = Vee or GND 5.5 V ±0.25 ±2.5 !lA 
lee VI- Vee or GND. 10=0 5.5 V 4 40 !lA 
ei VI = Vee or GND 5V 4 10 10 pF 

eo Vo = Vee or GND 5V 6 pF 

~1ExAs 
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SN74AHC374 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCLS240-0CTOBER 1995 

timing requirements over recommended operating free-air temperature range, 
Vee = 3.3V ± 0.3 V (unless otherwise noteCl) (see Figure 1) .. 

TA = 25°C 

MIN MAX 

tw Pulse duration, ClK high or low 5 

tsu Setup time, data before clKi 4.5 

th Hold time, data after ClKi 2 

timing requirements over recommended operating free-air'temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

( 
TA=25°C 

MIN MAX 

tw Pulse duration, ClK high or low 5 

tsu Setup time, data before ClKi 3 

th Hold time, data after ClKi 2 

MIN 

5.5 

4 

2 

MIN 

5 

3 

2 

"'tJ switching characteristics over recommended operating free-air temperature range, 
::rJ Vee = 3.3 V ± 0.3 V (unless otherwise" noted) (see Figure 1) 

o 
C 
C o 
-I 
"'tJ 
::rJ m 
< -
~ 
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PARAMETER 

fmax 

tPlH 

tpHl 

tPZH 

tPZl 

tpHZ 

tpLZ 

tPlH 

tpHl 

tpZH 

tpZl 

tpHZ 

tpLZ 

FROM 
(INPUT) 

ClK 

OE 

OE 

ClK 

OE 

OE 

TO LOAD 
(OUTPUT) CAPACITANCE 

Cl=15pF 

Cl'~' 50 pF 

Q 

Q Cl=15pF 

Q 

Q 

Q Cl=50pF 

Q 

~1EXAS ., 
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TA=25°C 
MIN 

MIN TYP MAX 

80 130 70 

55 85 50 

8.1 12.7 1 

8.1 12.7 1 

7.1 11 1 

7.1 11 1 

10.6 16.2 1 

10.6 16.2 1 

9.6 14.5 1 

9.6 14.5 1 

10.2, 14 1 

10.2 14 1 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

MHz 

15 
ns 

15 

13 
ns 

13 

ns 

18.5 
ns 

18.5 

16.5 

16.5 
ns 

16 
ns 

16 



SN74AHC374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCLS240 - OCTOBER 1995 

switching characteristics over recommended oJ)eratlng free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25"C 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

CL= 15pF 130 185 110 
fmax 

CL=50pF 85 120 75 

tpLH 5.4 8.1 1 
CLK a 

tpHL 5.4 8.1 1 

tPZH 5.1 7.6 1 
OE a CL= 15pF 

tpZL 5.1 7.6 1 

tpHZ 

tpLZ 
OE a 

tpLH 6.9 10.1 1 
CLK a 

tpHL 6.9 10.1 1 

tpZH 6.6 9.6 1 
OE a CL-50pF 

tpZL 6.6 9.6 1 

tpHZ 6.1 8.8 1 
OE a 

tpLZ 6.1 8.8 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER VCC 
TA=25°C 

MIN 
MIN MAX 

tsk(o) Output skew 
3.3V±0.3V 

5V±0.5V 

1.5 

1 .. 
NOTE 4: Characteristics are determined dUring product characterization and ensured by design. 

noise characteristics, Vee = 5 V, CL = 50 pF, T A = 25°C (see Note 5) 

PARAMETER MIN TYP 

VOL(P) auiet output, maximum dynamic VOL 

VOLeV) auiet output, minimum dynamic VOL 

VOHM auiet output, minimum dynamic VOH 

VIH(D) High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input voltage 

MAX 

9.5 

9.5 

9 

9 

11.5 

11.5 

11 

11 

10 

10 

MAX 

1.5 

1 

MAX 

0.8 

-0.8 ' 

1.5 
. . 

NOTE 5: CharacteristICS are determined during product characterization and ensured by design for surface-mount packages only . 

operating characteristics, Vee = 5 V, T A = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

Power dissipation capacitance CL = 50 pF, f - 1 MHz 32 
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UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 

V 

V 
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SN74AHC374 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOP 
WITH 3·STATE OUTPUTS 
SCLS240 - OCTOBER 1995 

PARAMETER MEASUREMENT INFORMATION 

OVec TEST Sl 

1 kQ Sl.1t 0 Open 
From Output -r----"M------'/ 

Under Test 0 GND 

eL T 
tpLWtpHL Open 
tpLzltpZL Vee 
tPHZ/tpZH GND 

(see Note A) 

LOAD CIRCUIT 

14---- tw ~ 

Timing Input /.50% vee\. --- Vee 

------~. 1 ~OV 
14 ~ th 

1 1 Vee 

Input J 5O% Vee Ee
ov 

tsu 14 .1 I 

Datalnput J500/0 vee '\ 500/0-;~- ::e 

Input 

In·Phase 
Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

. 150% Vee \ 500/0 -;~ - Vee ----IJ . 1 • OV 

tPLH --J.--.I K tPHL 

1 I\!-.:::-: VOH 
I. 1500/0 v~e ~vee 

--rl --J 1 VOL 

tpHL -l.----.I ~ tPLH 

Olltput 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl to Vee 
(_Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~ Vee 

} 50% Vee t 500/0 V.::. _ 0 V 

tpZL ~ 14-- 1 

__ ""'1 .... 1 tPLZ ""1 I+- -Vee 

1 ~O% Vee! YvOL + 0.3 V 
1 • 1 1: -- VOL 
1 1 tpHZ~ r-

Out·ol·Phase 
Output 

1 !I:::: VOH 
\. 50% Vee T 500/0 Vee 

. - -- VOL 

Output 
Wavelorm2 

Sl toGND 
(see Note B) 

tPZH ~ r-,. __ -.... I _ _ _ VOH 

f "\: VOH-O.3V 
500/0 Vee '-__ -J. ~OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR:s; 1 MHz, Zo - 50 0. tr = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2-V to 5.5-V Vee 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC540 octal buffer/driver is ideal for 
driving bus lines or buffer memory address 
registers. This device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

SN74AHC540 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

00 1 Vcc 
A1 OE2 
A2 Y1 
A3 Y2 
A4 Y3 
A5 Y4 
A6 14 Y5 
A7 13 Y6 
A8 9 12 Y7 

GND 11 Y8 

The 3-state control gate is a2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. The outputs provide inverted data when 
they are not in the high-impedance state. 

The SN74AHC540 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OE1 OE2 A y 

L L L H 

L L H L 

H X X Z 

X H X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PRE'IIEW Intonnallon con ..... prod"" In lhelonnallv. or 
clttlQn phao 01 cltVtIopment C_ d8Ia Ind oilier 
speclilcallo ..... design goal .. T_I .. llUm __ lho ~ghlto 
chango or dltconllnut ..... produell _ul nolle&. ~1ExAs 
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Copyright @ 1995, Texas Instruments Incorporated 
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SN74AHC540 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCLS260 - DECEMBER 1996 

logic symbolt logic diagram (positive logic) 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

1 

19 

2 

3 

4 

S 

6 

7 

8 

9 

"-

"-

& 
EN 

, 
1 

r-
18 

V 
17 

16 

16 

14 

13 

12 

11 

Y1 

Y2 
Y3 

Y4 

Y6 

Y6 

Y7 

Y8 

OE1.....:....--a--", 

OE2 _1:..:.9_-a.._~ 

Ai ....:2:.-.-__ --1 18 Y1 

To Seven Other Channels 

tThis symbol is in accord~nce wHh ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to V ce + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ................................................. - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > V ce) ....•....................................... ± 20 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DWpackage ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stresshltings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
except for the N package. which has a trace length of zero. 
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recommended operating conditions (see Note 3) 

VCC Supply voltage 

VCC=2V 

VIH High-level input voltage VCC- 3V 

VCC - 5.5 V 

VCC- 2V 

VIL Low-level input voltage VCC- 3V 

VCC" 5.5 V 

VI Input voltage 

Vo Output voltage 

VCC- 2V 

10H High-level output current VCC-3.3 V±0.3 V 

VCC=5V±0.5V 

VCC- 2V 

10L Low-level output current VCC" 3.3 V ±0.3 V 

VCC-5 V±0.5V 

I1tlt.v Input transHion rise or fall rate 
VCC '" 3.3 V±0.3 V 

VCC - 5 V ±0.5 V 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN74AHC540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SClS260- DECEMBER 1995 

MIN MAX UNIT 

2 5.5 V 

1.5 

2.1 V 

3.85 

0.5 

0.9 V 

1.65 

0 VCC V 

0 VCC V 

-50 ('A 

-4 
mA 

-8 

50 ('A 

4 
rnA 

8 

100 
ns/V 

20 

-40 85 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN TYP 
MIN 

MAX 
MAX UNIT 

2V 1.9 2 1.9 

10H - -50 ('A 3V 2.9 3 2.9 

VOH 4.5 V 4.4 4.5 4.4 V 

IOH--4mA 3V 2.58 2.48 

IOH=-8mA 4.5V 3.94 3.8 

2V 0.1 0.1 

10L '" 50 ('A 3V 0.1 0.1 

VOL 4.5V 0.1 0.1 V 

IOL",4mA 3V 0.36 0.44 

IOL K 8mA 4.5 V 0.36 0.44 

II 
I Data inputs 

VI = Vec or GND 
±0.1 ±1 

I Control inputs 
5.5 V ('A 

±0.1 ±1 

lozt VO" VCC or GND, VI (OE) .. VIL or VIH 5.5 V ±0.25 ±2.5 ('A 

ICC VI - VCC or GND, 10- 0 5.5 V 4 40 ('A 

Ci VI - Vec or GND 5V 4 10 10 pF 

Co VI = VCC or GND 5V 6 pF 

t For I/O pins, the parameter 10Z includes the input leakage current. 
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SN74AHC540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS260 - DECEMBER 1995 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA=25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 4.8 7 1 
A Y 

tpHL 4.8 7 1 

tpZH 6.8 10.5 1 
OE Y CL=15pF 

tPZL 6.8 10.5 1 

tpHZ 
OE Y 

tpLZ 

tPLH 7.3 10.5 1 
A Y 

tpHL 7.3 10.5 1 

tpZH 
OE 

9.3 14 1 
Y CL=50pF 

tPZL 9.3 14 1 

tpHZ 
OE 

11.2 15.4 1 
Y 

tPLZ 11.2 15.4 1 

::s! switching characteristics over recommended ollerating free-air temperature range, 
"AI Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) o 
C 
C 

~ 
"tJ 
:IJ m 
:S 
m 
~ 

PARAMETER FROM TO LOAD TA=25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP 

tpLH 3.7 
A Y 

tpHL 3.7 

tpZH 4.7 
OE Y CL=15pF 

tPZL 4.7 

tpHZ 
OE Y 

tPLZ 

tPLH 
A Y 

5.2 

tPHL 5.2 

tpZH 
OE 

6.2 
Y CL=50pF 

tpZL 6.2 

tpHZ DE Y 
6 

tpLZ 6 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO 
VCC 

TA = 25°C 
(INPUT) (OUTPUT) MIN TYP 

tsk(o) A Y 
3.3V±0.3V 

5V±0.5V 
. . 

NOTE 4: Characteristics are determined dUring product characterization and ensured by design • 

-!!1ThxAs 
INSTRUMENTS 

2·102 POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

MIN 
MAX 

5 1 

5 1 

7.2 1 

7.2 1 

7 1 

7 1 

9.2 1 

9.2 1 

8.8 1 

8.8 1 

MIN 
MAX 

1.5 

1 

MAX UNIT 

8.5 
ns 

8.5 

12.5 
ns 

12.5 

ns 

12 
ns 

12 

16 

16 
ns 

17.5 
ns 

17.5 

MAX UNIT 

6 
ns 

6 

8.5 
ns 

8.5 

ns 

8 
ns 

8 

10.5 
ns 

10.5 

10 

10 
ns 

MAX UNIT 

1.5 
ns 

1 



SN74AHC540 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCLS260 - DECEMBER 1995 

noise characteristics, V CC = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP MAX 

VOUP) Quiet output, maximum dynamic Val 0.8 

VOl(V) Quiet output, minimum dynamic Val -O.B 

VOH(V) Quiet output, minimum dynamic VOH 

VIH(Dl High-level dynamic input voltage 3.5 

Vll(D) low-level dynamic input voltage 1.5 
. . 

NOTE 5: Characteristics are determined dUring product characterizatIOn and ensured by design for surface-mount packages only • 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX 

Power dissipation capacitance Cl= 50 pF, f= 1 MHz 

PARAMETER MEASUREMENT INFORMATIQN 

o Vee 

__ ..... ____ ~~ __ ___'S1 j4 0 Open 
From Output I . v v y- / 

Under Test 0 GND 

eL T 
(see Note A) _ 

LOAD CIRCUIT 

Input 
(see Note B) 

.:L 50% Vee \-~~~ - Vee 

TEST S1 

tPLWtpHL Open 

tpLZ/tpZL VCC 
tpHZ/tpZH GND 

Output 

~50% VCC '-50% !..~ __ Control 
(low-level 
enabling) 

UNIT 

v 
V 

V 

V 

V 

Vce 

OV ---'I I' OV 

tpLH --l+---+I K tpHL 

1 I \!-.:.-;-; VOH 

tpZL~ 14- I 
Output I I tPLZ-.I \4-- .. Vee 

Waveform 1 I 
\500/ovcd ~O.b.:E~V VOL 

In-Phase 
Output 1 /50%V9c ~vce 

--+1 --' I VOL 

S1 at Vee 
(see Note C) 

I 
I I 

~ I 1 tPHZ4I 
tpZH~ ~ tPHL~ ~tPLH 

I ~ VOH 

Output I t 50%Vce 
---- VOH Waveform 2 "\.:OH- 0.3 V 

Out-ol-Phase 
Output \. 50% VCC T 50% Vee 

S1 atGND 
(see Note C) 

... OV 
. -..,.. VOL 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. Cl includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time wHh one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 2-103 

:= 
w s: w a: 
D-

b 
::J 
C 
o a: 
D-



2-104 



• Operating Range: 2-V to 5.5-V Vee 

• EPICTu (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC541 octal buffer/driver is ideal for 
driving bus Jines or buffer memory address 
registers. This device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

SN74AHC541 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

0E1 1 
A1 2 

A2 3 
A3 4 
A4 5 
AS 6 
A6 7 
A7 8 
AS 9 

GND 10 

Vee 
OE2 
Y1 
Y2 
Y3 
Y4 
YS 
Y6 
Y7 

The 3-state control gate is a 2-input AN D gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted data 
when they are not in the high-impedance state. 

The SN74AHC541 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
0Ei OE2 A Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPIC is a trademark of Texas Instruments Incoreerated. -

PRODUCT PREVIEW InIonnIIIon ........ prodUCIIIn 1hI_ ... 

;:n phaH of devtIOpmem. ~ac d8II Ind GIber • 1IcaIIon • .,. ..... gngoall. _1 __ ",rwnlO 
eng ... dlocontln .. _ producII wIIhoul_ ~1EXAS 
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SN74AHC541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS261 B - DECEMBER 1996 - REVISED JANUARY 1996 

logic symbolt logic diagram (positive logic) 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

19 ' 

2 

3 

4 

5 

6 

7 

8 

9 

r-. & 
EN 

r-. 

, 
1 

r 
18 

V 
17 

16 

15 

14 

13 

12 

11 

Yl 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

OEl "":""--0--' 
OE2 _1....;.9_~_j 

Al _2..:...-___ -1 18 Yl 

To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
• Input voltage range, VI (see Note 1) ....• , ............................................. -0.5 V to ? V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ................................................. - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ............................................ ± 20 mA 
Continuous output current, 10 (Vo = 0 to Vee> .............................................. ± 25 mA 
Continuous current through Vee or GNO ................................................... ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input vottage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN74AHC541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS261 B - DECEMBER 1996 - REVISED JANUARY 1996 

MIN MAX UNIT 

2 5.5 V 

Vee~2V 1.5 

Vee- 3V 2.1 V 

Vee a5.5V 3.85 

Vee- 2V 0.5 

VCC a 3V 0.9 V 

Vee -5.5 V 1.65 

0 Vee V 

0 Vee V 

Vee a2V -50 j.iA 

Vec - 3.3 ± 0.3 V -4 
mA 

Vee-5±0.5 V -8 

Vee- 2V 50 j.iA 

Vee a3.3 ±0.3 V 4 

Veea5±0.5 V 
mA 

8 

Vec a3.3±0.3V 100 

Vce-5±0.5 V 
ns/V 

20 

-40 85 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 

2V 

10H =-50 j.iA 3V 

VOH 4.5V 

IOH--4mA 3V 

IOH--8mA 4.SV 

2V 

10L=SO j.iA 3V 

VOL 4.5V 

IOL=4 mA 3V 

10L= 8mA 4.SV 

II 
I Data Inputs 

VI = Vee or GND I Control Inputs 
S.SV 

lozt Vo - VCC or GND. VI (OE) - VIL or VIH S.SV 

ICC VI - Vee or GND. 10- 0 S.SV 

Ci VI- Vee or GND SV 

eo VI - Vce or GND SV 

t For Input and ouput. 10Z Includes the Input leakage current. 

PRODUCT PREVIEW Informlllon ........ prod_CIIln 1110 fonnl1lY8 or 
doIIgn ",.. 01 dovelopmonl. CharaCI8rI81Ic doll .nd OUter 
.paclflcatl ...... doIIgn gaola. Toxao I .......... _lit. rlghl to 
chang. ot dlaconunuallt ... produCII wllIt ... nctIce. -!!1TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

TA=2S'C 
MIN MAX UNIT 

MIN TYP MAX 

1.9 2 1.9 

2.9 3 2.9 

4.4 4.5 4.4 V 

2.S8 2.48 

3.94 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.36 0.44 

0.36 0.44 

±0.1 ±1 
j.iA 

±0.1 ±1 

±0.25 ±2.S j.iA 

4 40 j.iA 

4 10 10 pF 

6 pF 
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SN74AHC541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS261 B - DECEMBER 1995 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, 
vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA=25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5 7 1 
A Y 

tpHL 5 7 1 

tpZH 
OE 

6.8 10.5 1 
Y CL-15pF 

tpZL 6.8 10.5 1 

tpHZ 
OE Y 

tpLZ 

tpLH 
A Y 

7.5 10.5 1 

tPHL 7.5 10.5 1 

tPZH 
OE 

9.3 14 1 
Y CL-50pF 

tPZL 9.3 14 1 

tpHZ OE Y 
11.2 15.4 1 

tpLZ 11.2 15.4 1 

::!! switching characteristics over recommended oj)eratlng free-air temperature range, 
.- Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) o 
C 
c: o 
-I 
'"'CJ 
:::D 
m 
< -m :e 

PARAMETER 
FROM TO LOAD TA = 25°C 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP 

tpLH 
A Y 

3.5 

tpHL 3.5 

tpZH 
OE 

4.7 
Y CL-15pF 

tpZL 4.7 

tpHZ 
OE Y 

tPLZ 

tpLH 
A Y 

5 

tpHL 5 

tpZH 
OE y CL=50pF 

6.2 

tpZL 6.2 

tpHZ OE y 6 

tpLZ 6 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO 
VCC 

TA=25°C 
(INPUT) (OUTPUT) MIN TYP 

tsk(o) A y 3.3V±0.3V 

5 V±0.5 v . . 
NOTE 4: Characteristics ara determined dUring product characterization and ensured by design . 

~1ExAs 
INSTRUMENTS 

2-108 POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

MIN 
MAX 

5 1 

5 1 

7.2 1 

7.2 1 

7 1 

7 1 

9.2 1 

9.2 1 

8.8 1 

8.8 1 

MIN 
MAX 

1.5 

1 

MAX UNIT 

8.5 
ns 

8.5 

12.5 
ns 

12.5 

ns 

12 

12 
ns 

16 

16 
ns 

17.5 

17.5 
ns 

MAX UNIT 

6 
ns 

6 

8.5 
ns 

8.5 

ns 

8 

8 
ns 

10.5 
ns 

10.5 

10 

10 
ns 

MAX UNIT 

1.5 
ns 

1 



SN74AHC541 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCLS261B- DECEMBER 1995 - REVISED JANUARY 1996 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP MAX UNIT 

VOL(P) Quiet output, maximum dynamic VOL 0.8 V 

VOL(V) Quiet output, minimum dynamic VOL -0.8 V 

VOH(V) Quiet output, minimum dynamic VOH V 

VIH(D) High-level dynamic input voltage 3.5 V 

VIL(D Low-level dynamic input voltage 1.5 V 
. . NOTE 5: Characteristics are determined dUring product characterization and ensured by design for surface-mount packages only . 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacRance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

__ ..-____ ~~,_.--~S1;t 0 Open 
From Output I ·vvv / 

Under Test 0 GND 

CL T (see Note A) _ 

Input 
(see Note B) 

In·Phase 
Output 

Out·of·Phase 
Output 

LOAD CIRCUIT 

1500/0 Vee \ 5;' -;~ - Vee 

~ I' OV 

tPLH~ KtPHL 

1 I \!-= VOH 
1 1500/0v~e ~Vee 

--+1-· ..J 1 VOL 

tpHL -/.---.I ~ tpLH 

I ~ VOH 
'\ 500/0 Vee T 500/0 Vee 

. - -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at Vee 
(see Note e) 

Output 
Waveform 2 

Sl stGND 
(see Note e) 

TEST Sl 

tPLH/tPHL Open 
tpLz!tPZL Vee 
tPHZItPZH GND 

~ Vee 

}500/0 vee '-~:...c.:. __ OV 

tpZL~ 14-- 1 

__ "'1"1 __ I tPLZ -, I+- '" Vee 

i \500/0 ve~ ~O..b.:.E:!. V VOL 

1 1 tpHZ~ j.-
tPZH ~ r-r--~i-I _ __ _ VOH 

1500/0 Vee ~OH-O.3V 
---~. - .. ov 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 a. tr - 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal condRions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one input transRion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 3-State Outputs Directly Drive Bus Lines 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHC573 is an octal transparent Ootype 
latch. 

When the latch-enable (LE) input is high, the Q 
outputs follow the data (0) inputs. When LE is low, 
the Q outputs are latched at the logic levels of the 
o inputs. 

SN74AHC573 
OCTAL TRANSPARENT O·TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS242B-

DB, ow, N, OR PW PACKAGE 
(TOP VIEW) 

OE Vcc 
10 1Q 

2Q 
30 3Q 

4Q 
5Q 

60 6Q 
70 7Q 
80 8Q 

GNO 11 LE 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74AHC573 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

LE 0 Q 

H H H 

H L L 

L X Qo 
X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74AHC573 
OCTAL TRANSPARENT D-TVPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS242B'- OCTOBER 1995 - REVISED JANUARY 1996 

logic symbolt 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

" EN 

~1 
10 V 

19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

tThis symbol is In accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

OE --=----0 

LE 

'------.vr ---" 

To Seven other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ............•............................................. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ..............................•...•......................... - 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee> .......................................•.... ± 20 mA 
Continuous output current, 10 (Vo = 0 to Vee> .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level Input voltage 

VIL Low-level Input voltage 

VI Input voltage 

Vo Output voHage 

10H High-level output current 

10L Low-level output current 

allav Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

SN74AHC573 
OCTAL TRANSPARENT D·TVPE LATCH 

WITH 3·STATE OUTPUTS 
SCLS242B - OCTOBER 1995 - REVISED JANUARY 1996 

MIN MAX UNIT 

2 5.5 V 

Vec=2V 1.5 

Vee=3V 2.1 V 

Vee - 5.5 V 3.85 

Vee m2V 0.5 

Vee=3V 0.9 V 

Vee=5.5V 1.65 

0 Vee V 

0 Vee V 

Vee=2V -50 JAA 
Vee = 3.3 V±0.3V -4 

mA 
Vee=5V±0.5V -8 

Vee=2V 50 JAA 
Vee - 3.3 V ±0.3 V 4 

mA 
Vee. 5 V±0.5V 8 

Vee -3.3 V±0.3V 100 
ns/V 

Vee=5V±0.5V 20 

-40 85 ·e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA = 2!5·C 
MIN MAX UNIT 

MIN TYP MAX 

2V 1.9 2 1.9 

10H --50 JAA 3V 2.9 3 2.9 

VOH 4.5 V 4.4 4.5 4.4 V 

IOH--4mA 3V 2.58 2.48 

IOH--8mA 4.5V 3.94 3.8 

2V 0.1 0.1 

10L= 50 JAA 3V 0.1 0.1 

VOL 4.5V 0.1 0.1 V 

IOL-4mA 3V 0.36 0.44 

IOL-8mA 4.5V 0.36 0.44 

II VI = Vee or GND 5.5 V ±0.1 ±1 JAA 
10Z VI - VIL or VIH Vo = Vee or GND 5.5 V ±0.25 2.5 JAA 
ICC VI - Vee or GND. 10=0 5.5 V 4 40 JAA 
ei VI- Vee or GND 5V 4 10 10 

eo VI - Vee or GND 5V 6 
pF 
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SN74AHC573 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS242B - OCTOBER 1995 - REVISED JANUARY 1996 

timing requirements over recommended ollerating free-air temperature range, 
Vee = 3.3V ± 0.3 V (unless otherwise notect) (see Figure 1) 

TA=2S"C 

MIN MAX 

tw Pulse duration, LE high 5 

tsu Setup time, data before LEJ. 3.5 

th Hold time, data after LEJ. 1.5 

timing requirements over recommended operatlnp free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

TA=2S"C 

MIN MAX 

tw Pulse duration, LE high 5 

tsu Setup time, data before LEJ. 3.5 

th Hold time, data after LEJ. 1.5 

MIN 

5 

3.5 

1.5 

MIN 

5 

3.5 

1.5 

"'0 switching characteristics over recommended operating free-air temperature range, 
:xJ Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

o 
C 
C o 
-I 
"'0 
:xJ m 
S 
m 
~ 

PARAMETER 

tpLH 

tpHL 

tpLH 

tPHL 

tpZH 

tpZL 

tPHZ 

tpLZ 

tpLH 

tpHL 

tpLH 

tPHL 

tpZH 

tpZL 

tpHZ 

tpLZ 
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FROM 
(INPUT) 

0 

LE 

OE 

OE 

0 

LE 

OE 

OE 

TO LOAD TA=2S"C 
MIN 

(OUTPUT) CAPACITANCE MIN TYP MAX 

7 11 1 
Q 

7 11 1 

7.6 11.9 1 
Q 

7.6 11.9 1 
CL=15pF 

7.3 11.5 1 
Q 

7.3 11.5 1 

Q 

Q 
9.5 14.5 1 

9.5 14.5 1 

Q 
10.1 15.4 1 

10.1 15.4 1 
CL=50pF 

9.8 15 1 
Q 

9.8 15 1 

Q 
10.7 14.5 1 

10.7 14.5 1 
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MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

13 
ns 

13 

14 
ns 

14 

13.5 
ns 

13.5 

ns 

16.5 

16.5 
ns 

17.5 
ns 

17.5 

17 

17 
ns 

16.5 

16.5 
ns 



SN74AHC573 
OCTAL TRANSPARENT D-TVPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS242B - OCTOBER 1995 - REVISED JANUARY 1996 

switching characteristics over recommended 0llerating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) . 

PARAMETER FROM TO LOAD TA=2SoC 
MIN MAX UNIT 

PNPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 4.5 6.8 1 8 
D Q ns 

tpHL 4.5 6.8 1 8 

tpLH 5 7.7 1 9 
LE Q ns 

tPHL 5 7.7 1 9 

tPZH 
Cl.= 15pF 

5.2 7.7 1 9 
OE Q ns 

tPZL 5.2 7.7 1 9 

tpHZ 
OE Q ns 

tpLZ 

tpLH 6 8.8 1 10 
D Q ns 

tpHl. 6 8.8 1 10 

tPLH 6.5 9.7 1 11 
LE Q ns 

tpHL 6.5 9.7 1 11 

tpZH 
CI..= 50 pF 

6.7 9.7 1 11 
OE Q ns 

tpZL 6.7 9.7 1 11 

tpHZ 6.7 9.7 1 11 
OE Q ns 

tpLZ 6.7 9.7 1 11 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vcc 
TA =2SoC 

MIN MAX UNIT 
MIN MAX 

3.3V±0.3V 1.5 1.5 
tsk(o) Output skew ns 

5V±0.5V 1 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristiCS, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP MAX UNIT 

VOLCP) Quiet output, maximum dynamic VOl. 0.8 V 

VOl.(V) Quiet output, minimum dynamic Val. -0.8 V 

VOH.lVl Quiet output, minimum dynamic VOH V 

VIH(D) High-level dynamic input iloHage 3.5 V 

VIL(D) Low-level dynamic input voHage 1.5 V 
. . 

NOTE 5: Charactenstlcs are determined dUring product charactenzallon and ensured by design and lor surface-mount packages only . 

operating characteristics, Vee = 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL = 50 pF, I = 1 MHz 
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SN74AHC573 
OCTAL TRANSPARENT D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCLS242B - OCTOBER 1996 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

o vee 

tk£l _____ S1 jt 0 Open 
From Output -r ..... ---.vvv / 

Under Test 0 GND 

(see Noteek) I 

TEST 

tPLH/tpHL 
tpa.zItpZL 
tpHzltpZH 

LOAD CIRCUIT 

S1 

Open 

Vee 
QND 

14-- tw ---.I 
Timing Input jSr1'Io v ee\.. ._- Vee 

____ J. I '~ov 

14 ~ th 

Input 

I I Vee 

J5r1'1oVee Eov tau 14 "I I 
I \!~ --- Vee J Sr1'Io Vee '\ 5r1'Io vee 0 V Data Input 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 

.:1600/0 Vee \ 6; ;e~ - Vee 

Output 
Control 

(low-level 
enabling) 

,__---Vee 
Input 

In-Phase 
Output 

Out-ol-Phase 
Output 

---II . . I' ov 
tPLH --J+---.! K tpHL 

I I I \!-:=-= VOH 
I I sr1'Io vge ~ee 

--+-1 --' I VOL 

tPHL~ ~tPLH 
I. !I:::: VOH 

\sr1'Io v ee T 5r1'Io Vee 
• - - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. I CL includes probe and jig capacitance. 

Output 
Waveform 1 

81 at2 x Vee 
(see Note B) 

Output 
Waveform 2 

S1 atGND 
(see Note B) 

I 
I 
I 

tPZH -+i 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

-Vee 

B. Waveform 1 is for an output wHh internal condHions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output wHh internal conditions such that the output is high except when disabled by the output control. 

C. All Input pulses are supplied by generators having the follOWing characteristics: PRR s 1 MHz, Zo = 50 n, tr = 3 ns, tf - 3 os. 
D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC574 
OCTAL EDGE·TRIGGERED D·TYPE FLIP·FLOP 

WITH 3·STATE OUTPUTS 

• Operating Range: 2-V to 5.5-V Vee 

• 3-State Outputs Directly Drive Bus Lines 

• EPICM (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN7 4AHC57 4 is an octal edge-triggered 
D-type flip-flop that features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

OE 
10 
20 
3D 

40 
50 6 
60 7 
70 8 
80 9 

GNO 10 

Vcc 
10 
20 
30 
40 

15 50 
14 60 
13 70 
12 80 
11 elK 

On the positive transition of the clock (ClK) input, the Q outputs are set to the logic levels of the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN7 4AHC574 is characterized for operation from -40·C to 85·C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

i H fi 
i L L 

H orL X 00 
X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW infonnotlon con ...... pruducl8ln tho ,....-or :cOl n phase 01 devoiopmenL ~tIc dOlO and _ 
Ilcallon .... doalgn goa ... T_'nalN ............. tho ~g/ltto 

• go or dlacontl .... lh ... producta without notlco. ~TEXAS 
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SN74AHC574 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCLS244 - OCTOBER 1995 

logic symbolt logic diagram (positive logic) 

OE 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80, 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

" EN 

~1 
10 V 

OE 

19 
ClK 

1Q 
18 

2Q 
17 

3Q 
16 

4Q 
15 

5Q 
14 

13 
6Q 

I..--___ v,...--~ 

7Q 
12 

8Q 
To Seven Other Channels 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ...........................•..........•..................... ..;. 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ± 20 mA 
Continuous output current, 10 (VO = 0 to Vecl .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg ......................•..............•.............. -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 

2-118 

2. The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN74AHC574 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCLS244 - OCTOBER 1995 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

VCC Supply voltage 2 5.5 V 

VCC=2V 1.5 

VIH High-level input vottage VCC=3V 2.1 V 

VCC = 5.5 V 3.85 

VCC=2V 0.5 

Vil Low-level input voltage VCC=3V 0.9 V 

VCC m 5.5 V 1.65 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

Vce=2V -50 IlA 
IOH High-level output current Vee = 3.3 V ± 0.3 V -4 

mA 
Vee=5 V±0.5 V -8 

Vee- 2V . 50 IlA 
IOl low-level output current Vee=3.3 V±0.3 V 4 

mA 
Vee =5 V±0.5 V 8 

Vce = 3.3 V±0.3 V 100 
t;.tl/!J.V Input transition rise or fall rate ns/V 

Vce-5 V±0.5V 20 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free·alr temperature range (unless 
otherwise noted) 

PARAMETER 

VOH 

VOL 

II 

10Z 

lec 

Ci 

eo 

TEST CONDITIONS Vee 

IOH =-501lA 

IOH=-4mA 

IOH=-8mA 

IOl-501lA 

IOl .. 4mA 

IOl-8mA 

VI = Vee or GND 

Vo .. VCC or GND 

VI = Vee or GND, 

VI = Vec or GND 

Vo .. Vee or GND 

10=0 

2V 

3V 

4.5 V 

3V 

4.5 V 

2V 

3V 

4.5V 

3V 

4.5V 

5.5 V 

5.5 V 

5.5V 

5V 

5V 

~TEXAS 
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TA=25·C 
MIN MAX UNIT 

MIN TYP MAX 

1.9 2 1.9 

2.9 3 2.9 

4.4 4.5 4.4 V 

2.58 2.48 

3.94 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1' V 

0.36 0.44 

0.36 0.44 

±0.1 ±1 IlA 
±0.25 ±2.5 IlA 

4 40 IlA 
4 10 10 pF 

6 pF 
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SN74AHC574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH a-STATE OUTPUTS 
SCLS244 - OCTOBER 1995 

timing requirements over recommended oj)erating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise notect) (see Figure 1) 

TA=25°C 

MIN MAX 

tw Pulse duration, ClK high or low 5 

tsu Setup time, data before ClKi 3.5 

th Hold time, data after ClKi 1.5 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

TA=25°C 

MIN MAX 

tw Pulse duration, ClK high or low 5 

tsu Setup time, data before ClKi 3.5 

th Hold time, data after ClKi 1.5 

MIN 

.5.5 

3.5 

1.5 

MIN 

5 

3.5 

1.5 

.... switching characteristics over recommended operating free-air temperature range, :Xi Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

o 
C 
C o 
-I 
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:D m 
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PARAMETER 

fmax 

tplH 

tPHl 

tpZH 

tpZl 

tPHZ 

tpLZ 

tplH 

tpHl 

tPZH 

tpZl 

tpHZ 

tpLZ 
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FROM 
(INPUT) 

ClK 

OE 

OE 

ClK 

OE 

OE 

TO LOAD 
(OUTPUn CAPACITANCE 

Cl=15pF 

Cl-50 pF 

Q 

Q Cl=15pF 

Q 

Q 

Q Cl=50 pF 

Q 
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TA = 25°C 
MIN 

MIN TYP MAX 

80 125 65 

50 75 45 

8.5 13.2 1 

8.5 13.2 1 

8.2 12.8 1 

8.2 12.8 1 

11 16.7 1 

11 16.7 1 

10.7 16.3 1 

10.7 16.3 1 

11 15 1 

11 15 1 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

MHz 

15.5 
ns 

15.5 

15 
ns 

15 

ns 

19 
ns 

19 

18.5 

18.5 
ns 

17 
ns 

17 



SN74AHC574 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOP 

WITH a·STATE OUTPUTS 
SCLS244 - OCTOBER 1995 

switching characteristics over recommended oJ)eratlng free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

CL= 15pF 130 180 110 
Imax 

CL-50pF 85 115 75 

tpLH 5.6 8.6 1 
CLK Q 

tPHL 5.6 8.6 1 

tpZH 5.9 9 1 
OE Q CL-15pF 

tpZL 5.9 9 1 

tpHZ 

tpLZ 
OE Q 

tPLH 7.1 10.6 1 
CLK Q 

tpHL 7.1 10.6 1 

tpZH 7.4 11 1 
OE Q CL-50pF 

tpZL 7.4 11 1 

tpHZ 7.1 10.1 1 
OE Q 

tpLZ 7.1 10.1 1 

output·skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vee 
TA=25°C 

MIN 
MIN MAX 

Output skew 
3.3V±0.3V 1.5 

tsk(o) 
5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP 

VOL(P) Quiet output, maximum dynamic VOL 

VOLNl Quiet output, minimum dynamic VOL 

VOHNl Quiet output, minimum dynamic VOH 

VIH(D) High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic Input voltage 

MAX 

10 

10 

10.5 

10.5 

12 

12 

12.5 

12.5 

11.5 

11.5 

MAX 

1.5 

1 

MAX 
0.8 

-0.8 

1.5 

NOTE 5: Charactenstlcs are determined during product characterization and ensured by design lor surface-mount packages only. 

operating characteristics, Vee =5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

Cpd Power dissipation capacitance CL=50pF, 1=1 MHz 28 
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UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 

V 

V 
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SN74AHC574 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
SCLS244 - OCTOBER 1995 

PARAMETER MEASUREMENT INFORMATION 

OVec 

1kO S1~ o Open 

From Output --r----"'JIIII------/ 
Under Test 0 GND 

(see Noteek) T 
LOAD CIRCUIT 

Timing Input 

14-- tw ----.I 

Input 

1 1 Vee J 500/0 Vee Eeov Data Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Vee 
Output 

.-1500/0 Vee \ 5CW:V~- Control 
Input 

(low-level 
1 1 OV enabling) 

tpLH +--.I K tpHL 
Output 

In-Phase 1 I I ~VOH Waveform 1 
Output 1 '500/0 V<?e 500/0 Vee 

S1 to Vee 1 1 VOL (see Note B) 

tpHL --J..-..i ~ tPLH 
Output 

I ~VOH Out-ol-Phase Wavelorm2 
Output \500/0 Vee 5~!c;OL S1 toGND 

(see Note B) 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and Jig capacitance. 

TEST S1 

tpLWtpHL Open 

tPLz/tpZL Vee 
tpHzltpZH GND 

j500/0 Vec"\. --- Vee 

____ -J·I '---OV 

14 -' th 
tsu 14 .1 I 

1 \!- --- Vee 
..Jt 500/0 Vee "\. 500/0 Vee 

---" ------ 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~ Vee 

1 500/0 Vee '-~:....V!:..~_ .OV 

tpZL~ 14- 1 
1 I tPLZ-+I I+- -Vee 1 ~O%vJ YvOL+O.3V 1 
1 I I+- --- VOL 
1 I tpHZ~ 

tpZH~ j4- I 150% Vee 

---- VOH 
'\.:OH -0.3 V 

... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo - 50 C, tr - 3 ns, tf _ 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCTOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATE 

• Inputs Are TTL-Voltage Compatible 
• EPIC'M (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIP 

description 

D, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A 
18 
1Y 
2A 

VCC 
48 
4A 

11 4Y 
38 

The SN74AHCTOO performs the Boolean functions Y = A. B or Y = A + B in positive logic. 

The SN74AHCTOO is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 

6 

8 

11 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H H L 

L X H 
)( L H 

1Y 

2Y 

3Y 

4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

logic diagram (positive logic) 

A 

B --------iD- Y 

~1ExAs 
Copyright <C) 1995, Texas Instruments Incorporated 
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SN74AHCTOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCLS229 - OCTOBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................. ; ................... - 20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ................................... , ........ - 20 rnA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................• ± 25 rnA 
Continuous current through Vee or GND .............................................•..... ± 50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ..........•. 0.5 W 
N package ................... 1.1 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' Is not 
implied. Exposure to absolute-maxlmum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using ajunction temperature of 150·e and a board trace length of 750 mils. 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level Input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

vo Output voltage 0 Vee V 

10H High-level output current -8 mA 

10L Low-level output current 8 mA 

dtlM Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over· recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA=25·C 
MIN MAX UNIT 

MIN TYP MAX 

VOH 
10H =-50!1A 3.15 3.65 3.15 

4.5 V V 
IOH=-8mA 2.5 2.4 

10L = 50!1A 0.1 0.1 
VOL 4.5V V 

IOL=8mA 0.36 0.44 

II VI - Vee or GND 5.5 V ±0.1 ±1 !1A 
ICC VI = Vee or GND, 10- 0 5.5 V 2 20 !1A 
Alee:t: One input at 3.4 V, Other inputs at Vee or GND 5.5 V 1.35 1.5 mA 

loff VOa5.5V OV 0.5 5 !1A 
el VI = Vee or GND 5V 2 10 10 pF 

. . .. :t: ThiS IS the Increase In supply current for each Input at one of the speCified TTL voltage levels rather than 0 V or Vee . 

~1ExAs 
INSTRUMENTS 
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SN74AHCTOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCLS229 - OCTOBER 1995 

switching characteristics over recommended o/lerating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA=25°C 
MIN MAX 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5 6.9 1 8 
AorB Y CL= 15pF 

tpHL 5 6.9 1 8 

tpLH 5.5 7.9 1 9 
AorB Y CL=50pF 

tPHL 5.5 7.9 1 9 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 

PARAMETER MIN TYP MAX 

VOL(P) Quiet output, maximum dynamic VOL 0.4 0.8 

VOLN) Quiet output, minimum dynamic VOL -0.4 -0.8 

VOH(V) Quiet output, minimum dynamic VOH 4.5 

V'H(D) High-level dynamic input voltage 2 

V'L(D) Low-level dynamic Input voltage 0.8 
.. 

NOTE 4: Characlerlstlcs are determined dUring producl characlerlzatlon and ensured by design for surface-mounl packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL=50 pF, f= 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test ,.. -1 Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

NOTES: A. CL inCludes probe and jig capacitance. 

Input 
(SN Note B) 

In-Phase 
Output 

Out·ol-Phase 
Output 

I..5V \1:;';-- 3V 

---" I' OV 
tPLH +--I K tpHL 

1 Ir--+, ~~rl -- VOH 
1 !1.5V 1.5V 

--+-1 --J ~ VOL 
tPHL --j.---.i r--"'I tpLH 

I I v::::1 VOH \1.5 V T 1.5V 
. -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 

V 

B. All input pulses are supplied by generators having the following characleristics: PRR,;; 1 MHz, Zo = 50 0. tr .. 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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SN74AHCT02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATE 

• Inputs Are TTL·Voltage Compatible 
• EPICTM (Enhanced·Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline (DB), 
Thin Shrink Smail-Outline (PW) Packages, 
and Standard Plastic (N) DIPs 

description 

This device contains four independent 2-input 
NO,! ga~s that perform the Boolean functions 
Y = A • B or Y = A :'" B in positive logiC. 

The SN74AHCT02 is characterized for operation 
from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1Y 
1A 
18 
2Y 
2A 
28 

GND 

1 U 14 

2 13 

3 12 
4 11 

5 10 

[ 6 
[ 7 :~ 

VCC 
4Y 
48 
4A 
3Y 
3B 
3A 

INPUTS OUTPUT 

logic symbolt 

1A 

1B 

2A 

28 

3A 

38 

4A 

48 

2 

3 

5 

6 

8 

9 

11 

12 

A B 

H X 

X H 

L L 

Y 

L 

L 

H 

0!:1 1 
1Y 

4 
2Y 

10 
3Y 

13 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

1A ~ 3A ~ 1Y 
18 38 

2A ~ 4A ~ 13 
2Y 12 28 48 

EPIC is a trademark of Texas Instruments Incorperated. 

3Y 

4Y 

PRODUCT PREVIEW 1_ -. procI .... 1n Ihoform_or =:: pIIIH of ~ -. _ end ..,.,. 

~1EXAS 
CopyrightC 1996, Texas Instruments Incorporated _I oro daalgn gooll. _101 ... I118I1II_ ... rtghIlO 

• or dlsconlln ....... produoII wllIIout II01Ico. 
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SN74AHCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATE 

SCLS262A - DECEMBER 1996 - REVISED FEBRUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input clamp current, 11K (VI < 0) ........................................................... -20 rnA 
Output clamp current, 10K (Vo < 0 or Va > Veel ............................................ -20 rnA 
Continuous output current, 10 (Va = 0 to Veel .............................................. ±25 rnA 
Continuous current through Vee or GND ................................................... ±50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating condHions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level Input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 

I!J.t/!;.v Input transition rise or fall rate 20 nsiV 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYP MAX 

VOH 
IOH =-50 iAA 3.15 3.65 3.15 

IOH=-8 mA 
4.5 V V 

2.5 2.4 

VOL 
10L- 50 iAA 0.1 0.1 

IOL-8mA 
4.5 V V 

0.36 0.44 

II VI - Vee or GND 5.5V ±O.l ±1 iAA 
lee VI = Vee or GND, 10=0 5.5V 2 20 iAA 
I!J.lee:j: One input at 3.4 V, Other inputs at GND or Vee 5.5V 1.35 1.5 mA 

loff VO-5.5V OV 0.5 5 iAA 
el VI - Vee or GND 5V 4 10 10 pF 

:j: ThiS IS the Increase In supply current for each Input at one of the specified TIL voltage levels rather than 0 V or Vee. 

-!!11ExAs 
INSTRUMENTS 
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SN74AHCT02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATE 

SCLS262A- DECEMBER 1995- REVISED FEBRUARY 1996 

switching characteristics over recommended o~erating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA=25°C 
MIN MAX 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 1 
AorB Y CL-15pF 

tpHL 1 

tpLH 1 
AorB Y CL=50pF 

tpHL 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 

PARAMETER MIN TYP MAX 

VOL(P) Quiet output, maximum dynamic VOL 0.8 

VOLeV) Quiet output, minimum dynamic VOL -0.8 

VOH(Y) Quiet output, minimum dynamic VOH 

VIHeDl High-level dynamic input voltage 2 

VILeD) Low-level dynamic input voltage 0.8 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From output:-1TesI 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In·Phase 
Output 

Out·o'·Phese 
Output 

~1.5V \ 1-;;;;-- 3V 

1 I OV 

tPLH~ KtPHL 

1 /1 I \!-.-::: VOH 
1 1.5V 1 ~ 

--+-1 --I I VOL 

tpHL -H ~ tPLH 

\L ~ VOH 
\.1.5 V T 1.5V 

. - - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 

V 

B. Input pulses are supplied by generators having the following characteristics: PRR:;; 1 MHz, Zo = 50 C, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transitio.n per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• Inputs Are TTL-Voltage Compatible 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Small-outllne 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

SN74AHCT04 
HEX INVERTER 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A 1 
1Y 2 
2A 3 
2Y 4 
3A 5 
3Y 6 

GND 7 

VCC 
6A 

The SN74AHCT04 contains six independent inverters. The device performs the Boolean function Y = A. 
The SN74AHCT04 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

A --(>0...----

EPIC is a trademark of Texas Instruments Incorporated. 

2 

4 

6 

8 

10 

12 

Y 

1Y 

2Y 

3Y 
4Y 

5Y 

6Y 

Copyright © 1996. Texas Instruments Incorporated 
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SN74AI-ICT04 
HEX INVERTER 
SCLS232A - OCTOBER 1995 - REVISED FEBRUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwlsenoted)t 

Supply voltage range, Vee .......................................................... ..:0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 1 V 
Output voltage (ange, Vo (see Note 1) ......................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ....................................•.•.......... -20 mA 
9utput clamp current, 10K (Vo < 0 or Vo > vee> ............................................ ±20 mA 
Continuous Qutput current, 10 (VO = 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ....• . . . . . . . .. . . . .. 1.1 W 

Storage temperature range, Tstg ................... " .: .............................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply vottage 4.5 5.5 V 

VIH High-level Input vottage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output 'current -8 mA 

IOL Low-level output current 8 mA 

t.tll!,v Input transition rise or fall rate 20 nsN 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA=25·e 

MIN MAX UNIT 
MIN TYP MAX 

VOH 
IOH =-50 j.iA 3.15 3.65 3.15 

IOH--8mA 
4.5V V 

2.5 2.4 

VOL 
IOL-50j.iA 0.1 0.1 

IOL-8mA 
4.5V V 

0.36 0.44 

II VI - Vee or GND 5.5V fO.l ±1 j.iA 

lee VI_ Vee or GND, 10=0 5.5 V 2 20 j.iA 

t.lee:!: One input at 3.4 V, Other inputs at Vee or GND 5.5V 1.35 1.5 mA 

ei VI • Vee or GND 5V 4 10 10 pF . . 
:!: ThiS IS the Increase In supply current for each Input at one of the specified TIL voltage levels rather than 0 V or Vee . 

-!111ExAs 
INSTRUMENTS 
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SN74AHCT04 
HEX INVERTER 

SCLS232A- OCTOBER 1995 - REVISED FEBRUARY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN MAX (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 4.7 6.7 1 7.5 
A Y CLM 15pF 

tpHL 4.7 6.7 1 7.5 

tpLH 5.5 7.7 1 8.5 
A Y CL=50pF 

tpHL 5.5 7.7 1 8.5 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 

PARAMETER MIN TYP MAX 

VOLIPI Quiet output, maximum dynamic VOL 0.8 

VOL(V) Quiet output, minimum dynamic VOL -0.8 

VIHIDI High-level dynamic Input voltage 2 

VI LID) Low-level dynamic input voltage 0.8 
.. 

NOTE 4: Charactenstlcs are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL=50pF, f=1MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output -, Test 
Under Test ,.. ~ Point 

cL I (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In·Phase 
Output 

Out-ol-Phase 
Output 

.L1.5V \ 1;V--- 3V 

---" I OV 
tPLH --j.--.I K tPHL 

1 I I \!-:;;;;- VOH 
I ".5V 1 ~ 

--+-1 --' I VOL 

tPHL --J...--.I I+---+j tpLH 

I ~ VOH 
'\. 1.5V T 1.5V 

. - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 

B. All input pulses are supplied by generators having the following characteristics: PRR:s; 1 MHz, Zo = 50 n, tr = 3 ns, tf - 3 ns. 
C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75265 3-13 
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• Inputs Are TTL-Voltage Compatible 
• EPIc;rM (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

SN74AHCT08 
QUADRUPLE 2·INPUT POSITIVE·AND GATE 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
18 48 
1Y 3 4A 
2A 4 4Y 
28 5 38 
2Y 6 3A 

GND 7 3Y 

The SN74AHCT08 is a quadruple 2-input positive-AND gate. The device performs the Boolean functions 
Y = A • B or Y = ~ in positive logic. 

The SN74AHCT08 is characterized for operation from -40·C to a5"C. 

logic symbolt 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 

6 

8 

11 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H H H 

L X L 

X L L 

1Y 

2Y 

3Y 

4Y 

tThis symbol Is In accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

logic diagram (positive logic) 

A 

B ----lOt--- Y 

Copyright C 1996, Texas Instruments Incorporated 
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SN74AHCT08 
QUADRUPLE 2-INPUT POSITIVE-AND .GATE 

SCLS237 - OCTOBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vecl .............................. ~ .................. - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ - 20 mA 
Continuous output current, 10 (Vo = 0 to Vecl .............................................. ± 25 mA 
Continuous current through Vee or GND ......................•............................ ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): 0 package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ................... 1.1 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating condRlons" Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output vottage ratings may be exceeded If the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level Input voHage 2 V 

VIL Low-level Input voRage 0.8 V 

VI Input voltage 0 Vee 'V 

Vo Output voHage 0 Vee V 

10H High-level output current -8 mA 

10L Low-level output current 8 mA 

t.tlt.v Input transltlpn rise or fall rate 20 nslV 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA=25·e 

MIN MAX UNIT 
MIN TYP MAX 

VOH 
10H =-50 JJA 

4.5 V 
3.15 3.65 3.15 

IOH=-8mA 
V 

2.5 2.4 

VOL 
10L = 50 JJA 0.1 0.1 

IOL=8mA 
4.5V V 

0.36 0.44 

II VI - Vee or GND 5.5 V ±0.1 ±1 JJA 
ICC VI - Vee or GND, 10- 0 5.5 V 2 20 JJA 
t.lee:j: One Input at 3.4 V, Other Inputs at Vee or GND 5.5 V 1.35 1.5 mA 

loff VO=5.5V OV 0.5 5 JJA 
el VI = Vee or GND 5V 4 10 10 pF . . .. 

:j: ThiS IS the Increase In supply current for each mput at one of the speCified TTL voltage levels rather than 0 V or Vee . 

-!flExAs 
INSTRUMENTS 
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SN74AHCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATE 

\ SCLS237 - OCTOBER 1995 

switching characteristics over recommended o\lerating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN MAX 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5 6.9 1 8 
AorB Y CL= 15pF 

tpHL 5 6.9 1 8 

tpLH 5.5 7.9 1 9 
AorB Y CL=50pF 

tpHL 5.5 7.9 1 9 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
PARAMETER MIN TYP MAX 

VOL(P) Quiet output, maximum dynamic VOL 0.4 0.8 

VOLlVI Quiet output, minimum dynamic VOL -0.4 -0.8 

VIH(D) High-level dynamic input voltage 2 

VIL(D) Low-level dynamic input voltage 0.8 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 

Under Test ". J.. Point 

Cl I (see Note A) 

lOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-o'·Phase 
Output 

L1.5V \ 1-;;V--- 3V 

----" I· OV 

tPlH ~ H- tpHl 

1 /1 ,---+,-£- VOH 
1 1.5V 1.5V 

--+1--1 ~ VOL 
tPHl~ ~tplH 

1 1 !.I':"'::"I VOH 
\1.5V T 1.5V 

. - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 

B. All input pulses are supplied by generators having the following characteristics: PRR s; 1 MHz, Zo = 50 n, tr - 3 ns, If _ 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• Inputs Are TTL-Voltage Compatible 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

SN74AHCT14 
HEX SCHMITT·TRIGGER INVERTER 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A Vee 
1Y 6A 

6Y 
2Y 5A 
3A 5Y 
3Y 6 4A 

GND 

The SN74AHCT14 contains six independent inverters. The device performs the Boolean function Y = A. 
Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different 
input threshold levels for positive- (VT+) and for negative-going (VT-) signals. 

The SN74AHCT14 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram (positive logic) 

2 
1A .IT 1Y 

3 4 
2A 2Y 

5 6 
3A 3Y 

9 8 
4A 4Y 

11 10 
5A 5Y 

13 12 
6A 6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~CT1~~':':1: .=.:..~'="...:. :gtr..::..: ~ 
standard WIl'l'lll1l' -- procoookIg _IIOI-.Dy"- liEXAS ' tes1Ingot.I ............. 

INSTRUMENTS 

A 

POST OFFICE BOX _ • DALLAS, TEXAS 75265 

--------~~~---- Y 

Copyright (C) 1996, Texas Instruments Incorporated 
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SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTER 

SCLS246A - OCTOBERl995 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply'voitage range, Vee ...............................•.......................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . • . • • . . . . . . . . • • . . • . . . . • . • . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................. ~ ....... : ...... -0.5 V to 7V 
Input clamp current, 11K (VI < 0 or VI > Vee) ................................................. - 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee> ...................... ' ......•............... - 20 mA 
Continuous output Qurrent, 10 (VO = 0 to Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°e (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ................... 1.1 W 

Storage temperature range, Tsig .................................................. -65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 

functional operation of the ,device at these ,or any other conditions beyond those indicated under "recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using ajunction temperature of 150·C and a t/oard trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

Vec, Supply voHage 4.5 5.5 V 

ViH High-level input voHage 2.1 V 

VIL Low-level input voltage 0.5 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 VCC V 

IOH High-level putput current -8 rnA 

IOL LOW-level output current 8 rnA 

I1t/l1v Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

~1ExAs' 
INSTRUMENTS 
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SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTER 

SCLS246A - OCTOBER 1995 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vec 
TA = 25°C 

MIN TYP MAX MIN 

VT+ 4.5 V 2 
Positive-going input 
threshold voHage 5.5V 2 

VT- 4.5 V 0.6 0.6 
Negative-going input 

threshold voltage 5.5V 0.6 0.6 

tNT 4.5V 0.4 1.4 0.4 

Hysteresis (VT + - VT -) 5.5V 0.5 1.6 0.5 

10H --50 f'A 4.5V 3.15 3.65 3.15 
VOH 

IOH=-8mA 4.5 V 2.5 2.4 

10L - 50 f'A 4.5V 0.1 
VOL 

IOL=8mA 4.5V 0.36 

II VI - VCC or GND 5.5V ±0.1 

ICC VI = VCC or GND, . 10=0 5.5 V 2 

Ci VI - VCC or GND 5V 2 10 

switching characteristics over recommended o!,erating free-air temperature range 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA = 25°C 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN 

tpLH 4 7 1 
A Y CL= 15pF 

tpHL 4 7 1 

tpLH 5.5 8 1 
A Y CL=50pF 

tpHL 5.5 8 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
PARAMETER MIN TYP 

VOL(P) Quiet output, maximum dynamic VOL 0.9 

VOL(V) Quiet output, minimum dynamic VOL -0.7 

VOH(V) Quiet output, minimum dynamic VOH 4.3 

VIH(D) High-level dynamic input voltage 2.1 

VIL(D) Low-level dynamic input voltage 

MAX 
UNIT 

2 
V 

2 

V 

1.4 
V 

1.6 

V 

0.1 
V 

0.44 

±1 f'A 
20 f'A 
10 pF 

UNIT 
MAX 

8 
ns 

8 

9 
ns 

9 

MAX UNIT 

V 

V 

V 

V 

0.5 V 
. . 

NOTE 4: Characteristics are determined dunng product charactenzatlon and ensured by design and lor surface-mount packages only . 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF, I = 1 MHz 

:111ExAs 
INSTRUMENTS 
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SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTER 

SCLS246A - OCTOBER 1995 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output 
Undar Ta8t~Tast 

. Point 

CL 
(sea Nota A) T 

LOAD CIRCUIT 

Input 
(see Nota B) 

In-Phase 
Output 

Out-of-Phase 
Output 

1 1•5 V \ 1.5;--- 3V 

---'i I . OV 

tpLH --j.----.I K tpHL 

1 /1 "--;I-~. -- VOH 
1 1.5V 1.5V 

--+-1 --J ~ VOL 
tpHL --j.---.I ~ tpLH 

1 1 !l":":":"1 VOH \1.5 V T 1.5V 
. -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-22 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 C. tr - 3 ns, tf - 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN74AHCT32 
QUADRUPLE 2·INPUT POSITIVE·OR GATE 

• Inputs Are TTL-Voltage Compatible 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

0, DB, N, OR PW PACKAQE 
(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4 4Y 
28 38 
2Y 3A 

GND 7 3Y 

The SN74AHCT32 is a quadruple 2-input positive-OR gate. The device performs the Boolean functions 

y = ~ or Y = A + 8 in positive logic. 

The SN74AHCT32 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

logic symbolt 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

~1 

A 

H 
X 

L 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

t This symbol is in acCordance with ANSI/IEEE Sid 91-1984 and 
IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

B Y 

X H 

H H 

L L 

logic diagram (positive logic) 

A 

B ------~r==:>~------ Y 

~lExAs 
Copyright <C> 1995, Texas Instruments Incorporated 

INSTRUMENTS 
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SN74AHCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATE 

SCLS248 - OCTOBER 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range. Vee .............................•............................ -0.5 V to 7 V . 
Input voltage range. VI (see Note 1) ........•....................•............•........ -0.5 V to 7 V 
Output voltage range. Vo (see Note 1) ....•....••••....••.••••...•••....•.........•... -0.5 V to 7 V 
Input clamp current. 11K (VI < 0 or VI> Vee> ........•.....................................•.. -20 rnA 
Output clamp current. 10K (Vo < 0 or Vo > Vee) ........................................•.•. - 20 rnA 
Continuous output current. 10 (Vo = 0 to Vee) .....•.....................................•.• ± 25 rnA 
Continuous current through Vee or GND ..•............•.................•..........•.•.... ± 50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ......... '.' . . . . . .. 1.25 W 

DB or PW package ........•... 0.5 W 
N package ......•............ 1.1 W 

Storage temperature range. Tstg ........................•......................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress retings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect devloe reliability. 

NOTES: 1. The Input and output voltage ratings may be exoeeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board traoe length of 750 mils. 

exoept for the N package, which .has a traoe length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

vCC Supply voltage 4.5 5.5 V 

VIH High-level Input voltage 2 V 

Vil Low-Ievei input voltage 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 Vec V 

10H High-level output current -8 mA 

10l low-level output current 8 mA 

atl/1v Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYP MAX 

VOH 
10H = - 50 j.IA 3.15 3.65 3.1.5 

IOH=-8mA 
4.5V V 

2.5 2.4 

VOL 
IOl=50j.IA 0.1 0.1 

4.5 V V 
IOl-8mA 0.36 0.44 

II VI = VCC or GND 5.5 V ±0.1 ±1 j.IA 

ICC VI - VCC or GND, 10- 0 5.5 V 2 20 j.IA 

alcci One input at 3.4 V, Other Inputs ilt VCC or GND 5.5 V 1.35 1.5 rnA 

loff VO-5.5V O.V 0.5 5 j.IA 

Ci VI - VCC or GND 5V 2 10 10 pF 
. . 

:J: ThiS IS the Increase In supply current for each Input at one of the specified TTL voltage levels rather than 0 V or V cc • 

~1ExAs 
INSTRUMENTS 
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SN74AHCT32 
QUADRUPLE 2·INPUT POSITIVE·OR GATE 

SCLS248 - OCTOBER 1995 

switching characteristics over recommended olleratlng free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN MAX (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5 6.9 1 8 
AorS Y CL-15pF 

tpHL 5 6.9 1 8 

tpLH 5.5 7.9 1 9 
AorS Y CL=50pF 

tpHL 5.5 7.9 1 9 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 

PARAMETER MIN TYP MAX 

VOL(P) Quiet output, maximum dynamic VOL 0.4 0.8 

VOL(V) Quiet output, minimum dynamic VOL -0.4 -0.8 

VOH(V) Quiet output, minimum dynamic VOH 4.1 

VIH(O) High-level dynamic input voltage 2 

ViL(O) Low-ievel dynamic input voltage 0.8 
.. NOTE 4: Characteristics are determined dUring product characterization and ensured by deSign for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance 

PARAMETER MEASUREMENT INFORMATION 

From Output --, Test 
Under Test ;.... J.. Point 

CLI (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and Jig capacRance. 

Input 
(aeeNotaB) 

In-Phase 
Output 

Out-of-Phase 
Output 

L 1•5V \ 1.5;-- 3V 

---" I' OV 

tPLH~ KtPHL 

1 I \!--:.-::- VOH 
1 !1.5V: ~ 

-"'~r---J~ L...L VOL 
tpHL ~tpLH 

1 I !I::::" VOH 
\1.5 V T 1.5V 

. - -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 

V 

V 

S. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0. tr = 3 ns, tf - 3 ns. 
C. The outputs are measured one at a time wHh one input transHion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1EXAS 
INSTRUMENTS 
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SN74AHCT74 
DUAL POSITIVE·EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH CLEAR AND PRESET 
SCLS263- DECEMBER 1995 

• Inputs Are TTL-Voltage Compatible 
• EPICTM (Enhanced-Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN7 4AHCT7 4 is a dual positive-edge
triggered Ootype flip-flop. 

0, DB, N, OR PW PACKAGE 
crOP VIEW) 

1CLR 
10 

VCC 
2CLR 
20 

A low level at the prf;!set (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive (high), data at the data (0) input meeting the setup time 
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the 0 input can be changed without affecting the levels at the outputs. 

The SN74AHCT74 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE ClR ClK 0 Q Q 

L H X X H L 

H L X X L H 

L L X x Ht Ht 

H H i H H L 

H H i L L H 

H H L X 00 Co 
t This configuration is nonstable; that is, it does not 

perSist when PRE or ClR returns to its inactive 
(high) level. 

EPIC is a trademark of Texas Instruments InCOrporated. 

PRODUCT PREVIEW _ ........ producII/n Il1o """'alive., =1 n phaao 01 _pmont. Ch._ac dill and othw 
• ncatlon. ara doalgn goalo. T_lnotrumen\I....,..1IIo ~gId \0 

ange or dlsoondnuelh ... ...-without noace. ~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyrlght@ 1995. Texas Instruments Incorporated 
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SN74AHCT74 
DUAL POSITIVE·EDGE·TRIGGERED D-TYPE FLlP~FLOP 
WITH CLEAR AND PRESET . 
SCLS263- DECEMBER 1995 

logic symbolt 

1PRE 

1CLK 

1D 

1CLR 

2PRE 

2CLK 

2D 

2CLR 

4 
" 

3 

2 

1 
" 

10 
" 11 

12 

13 
" 

S 

C1 

1D 

R 

tThis symbol is in accordance with ANSIIlEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram, each flip-flop (positive logic) 

PRE 

CLK---f»-t:!2::: 

C 

D TO 

C 

TO 

C 

5 
1Q 

6 

9 
2Q 

6 
2~ 

C 

TO 

CLR--------------~----------------------------------~ 

~1ExAs .. 
INSTRUMENTS 
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SN74AHCT74 
DUAL POSITIVE·EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH CLEAR AND PRESET 
SCLS263 - DECEMBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI> Vee) .................................... '" .......... -20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ -20 rnA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ±25 rnA 
Continuous current through Vee or GND ................................................... ±50 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ................... 1.1 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using ajunction temperature 01 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level input voRage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

IOH High-level output current -8 rnA 

IOL Low-level output current 8 rnA 

atft:..v Input transition rise or fall rate 20 nsf V 

TA Operating free-air temperature -40 85 °C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free·alr temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA=25°e 

MIN MAX UNIT 
MIN TYP MAX 

VOH 
IOH --50 t1A 3.15 3.65 3.15 

4.5V V 
10H--8mA 2.5 2.4 

VOL 
10L= 50 t1A 0.1 0.1 

4.5V V 
IOL-8mA 0.36 0.44 

II VI = VCC or GND 5.5V ±O.1 ±1 t1A 
ICC VI - VCC or GND, 10- 0 5.5V 2 20 t1A 
aICC; One input at 3.4 V, Other inputs at GND or VCC 5.5V 1.35 1.5 rnA 

loff VO-5.5V OV 0.5 5 t1A 
Ci VI = VCC or GND 5V 4 10 10 pF 

+Thls IS the Increase In supply current for each Input at one of the specified TTL voltage levels rather than 0 V or VCC. 
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SN74AHCT74 , 
DUA-l POSITIVE·EDGE· TRIGGERED D· TYPE FLlP·FLOP 
WITH CLEAR AND PRESET 
SCLS263 - DECEMBER 1995 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

PARAMETER 
TA=25°C 

MIN MAX 
MIN MAX UNIT 

l'RE or CLR low 5 5 
tw Pulse duration ns 

ClK 5 5 

Setup time before clKi 
Data 5 ,5 

tsu ns 
PRE or ClR inactive 5 5 

th Hold time, data after CLKi 0 0 ns 

trem Minimum removal time 3.5 3.5 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure f) 

PARAMETER 
FROM TO LOAD TA=25°C 

MIN MAX UNIT 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

Cl~ 15 pF 100 160 80 
fmax MHz 

CL=50 pF 80 140 65 

tPlH 7.6 10.4 1 12 
PREorClR QorO Cl=15pF ns 

tpHl 7.6 10.4 1 12 

tPlH 5.8 7.8 1 9 
ClK QorO Cl-15 pF ns 

tpHl 5.8 7.8 1 9 

tpLH 8.1 11.4 1 13 
PREorClR QorO Cl-50pF ns 

tpHL 8.1 11.4 1 13 

tplH 
ClK QorO 

6.3 8.8 1 10 
Cl=50pF ns 

tpHL 6.3 8.8 1 10 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
PARAMETER MIN TYP MAX UNIT 

VOLJf>1 Quiet output, maximum dynamic VOL 0.8 V 

VOlN) Quiet output, minimum dynamic VOL -0.8 V 

VOH(\/) Quiet output, minimum dynamic VOH V 

VIHIDl High-Ieyel dynamic input voltage 2 V 

VIL(D) low-leve.1 dynamic input voltage 0.8 V .. 
NOTE 4: Characteristics are determined during product characterization and ensured by deSign for surface-mount packages only. 

operating characteristics, Vee = 5 V, T A = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance Cl = 50 pF, f = 1 MHz 

~1ExAs 
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SN74AHCT74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLlp·FLOP 

WITH CLEAR AND PRESET 
SCLS263 - DECEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

14-- tw -----.I 
I I 3V 

Input "'3 Eov 
VOLTAGE WAVEFORMS 

PULSE DURATION 

Timing Input . /. \. - - 3 V 
(see Note B) I 1.S V '--0 V 

14 ~ th tau 14 ~I 

Detelnput J1.5V '\>;;--:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(_Note B) 

In·Phase 
Output 

Out-of·Phase 
Output 

From Output :1Test 
Under Test Point 

CL 
(S88 Note A) I 

LOAD CIRCUIT 

.L1.5V \ 1.5V--- 3V 

--.Ji I . OV 

tpLH +---I K tpHL 

I I \!-.-::~ VOH 
I I1.5 V i ~ 

--I~r--'~ L...L VOL 
tPHL ~tpLH 

I I !/:':':' VOH 
\1.SV T 1.SV 

. - -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - SO 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

• Inputs Are TTL-Voltage Compatible 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

'-OCTOBER 1995-

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
4B 
4A 

2A 4Y 
26 3B 
2Y 6 9 3A 

GND 7 8 3Y 

The SN74AHCT86 is a quadruple 2-input exclusive-OR gate. The device performs the Boolean functions 
Y = A E9 B or Y = AS + AS in positive logic. 

The SN74AHCT86 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 
18 

2A 

28 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

L L L 

L H H 

H L H 

H H L 

=1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 
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Copyright @ 1996, Texas Instruments Incorporated 
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SN74AHCT86 
QUADRUPLE 2·INPUT EXCLUSIVE·ORGATE 

SCLS250A - OCTOBER 1995 - REVISED FEBRUARY 1998 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCLUSIVE OR 

These are five equivalent exclusive-OR symbols valid for an SN74AHCT86 gate in positive logic; negation may 
be shown at any two ports. 

LOGIC-IDENTITY ELEMENT 

=L}-
The output is active (low) if 
all inputs stand at the same 
logic level O.e., A = B). 

EVEN·PARITY ELEMENT 

The output Is active (low) If 
an even number of inputs 
(i.e., 0 or 2) are active. 

ODD-PARITY ELEMENT 

~ 
The output Is active (high) if 
an odd number of inputs 
(i.e., only 1 of the 2) are 
active. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ................................................. - 20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ..•......................................... - 20 rnA 
Continuous output current, 10 (VO = 0 to Vee) ..................•.•........•................ ± 25 rnA 
Continuous current through Vee or GNO .•.........•••••................................... ± 50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): 0 package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ................... 1.1 W 

Storage temperature range, TSlg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 

3-34 

2. The maximum package power diSSipation is calculated using a junction temperature of 150·C and a boerd trace length of 750 mils; 
except for the N package, which has a trace length of zero. 
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SN74AHCT86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS250A - OCTOBER 1995 - REVISED FEBRUARY 1996 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage O.B V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -B mA 

10L Low-level output current B mA 

11t1l1v Input transition rise or fall rate 20 nslV 

TA Operating free-air temperature -40 B5 °C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN 
MIN TYP MAX 

10H --50 I4A 3.15 3.65 3.15 
VOH 4.5 V 

10H=-BmA 2.5 2.4 

10L = 50 I4A 0.1 
VOL 4.5V 

10L-BmA 0.36 

II VI = VCC or GND 5.5 V ±0.1 

ICC VI - VCC or GND, 10=0 5.5V 2 

I1ICCt One input at 3.4 V,. Other Inputs at VCC or GND 5.5 V 1.35 

loll VO .. 5.5V OV 0.5 

ej VI - VCC or GND 5V 4 10 
. . t This IS the Increase In supply current for each input at one of the specified TIL voltage levels rather than 0 V or VCC . 

switching characteristics over recommended oJ)erating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherWise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 
AorB 

5 6.9 1 y CL= 15pF 
tpHL 5 6.9 1 

tPLH 5.5 7.9 1 
AorB Y CL-50pF 

tpHL 5.5 7.9 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
PARAMETER MIN TYP 

VOL(P) Quiet output, maximum dynamic VOL 0.4 

VOLNl Quiet output, minimum dynamic VOL -0.4 

VIH(D) High-level dynamic Input voltage 2 

VIL(D) LOW-level dynamic Input voltage 

MAX 

0.1 

0.44 

±1 

20 

1.5 

5 

10 

MAX 

B 

B 

9 

9 

MAX 

O.B 

-O.B 

O.B 
. . 

NOTE 4: Charactenstlcs are determined dunng product charactenzatlon and ensured by deSign for surface-mount packages only . 
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mA 

JlA 
pF 

UNIT 

ns 

ns 

UNIT 

V 

V 

V 
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SN74AHCT86 . 
QUADRUPLE 2·INPUT EXClUSIVE·OR GATE 

SCLS250A - OCTOBER 1995 - REVISED FEBRUARY 1996 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL-50pF, f-1MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output :-1T8St 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

Input 
(_Note B) 

In·Phase 
Output 

Out·of·Phase 
Output 

3V 
.:L1,5V. \ 1.5;---

--'i I' QV 

tpLH +--I ~ tPHL 

I I,.....· --i!-~ VOH 
I ,1.5 V 1.5V 

--'I-I --J. ~ VOL 
tpHL +----I r--""'I tPLH 

I 1 !l':":':'1· VOH . \1.5 V T 1.5V . 
. -- VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• EPICT'" (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT125 quadruple bus buffer gate 
features independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (DE) input is high. 
When DE is low, the respective gate passes the 
data from the A input to its Y output. 

The SN74AHCT125 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

SN74AHCT125 
QUADRUPLE BUS BUFFER GATE 

WITH 3-STATE OUTPUTS 

0, DB, N, OR PW PACKAGE 
. crOP VIEW) 

10E Vec 
1A 40E 
1Y 4A 

20E 4 

2A 
2Y 3A 

GND 7 3Y 

logic symbolt logic diagram (positive logic) 

10E 

1A 
20E 

2A 

30E 
3A 

40E 

4A 

1 

2 

4 

5 

10 

9 

13 

12 

"- EN 

"-

"-

"-

1 3 
V 1Y 

6 
2Y 

6 
3Y 

11 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1964 and 
I EC Publication 617-12. 

EPIC is a trademark of Texas instruments Incorporated. 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 
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{> 
b 3 1Y 

{> 
b 6 2Y 

{> 
b 8 3Y 

{> 
b 11 4Y 

Copyright C , 995. Texas Instruments Incorporated 
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SN74AHCT125 
QUADRUPLE BUS BUFFER GATE 
WITH 3~STATE OUTPUTS 
SCL.,S264 ~ DECEMBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ................................................... ' ....... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ....................................•........... -0.5 V to 7 V 
Input clamp current, 11K (VI < 0) ...........••...•.••.••.•..........•.•...••...............•• - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) .......••.....................•............. - 20 mA 
Continuous output current, 10 (Vo = 0 to Vee) ..........••••..•.......... ; .... ; .• , .......... ± 25 mA 
Continuous current through Vee or GND ..............•.................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condHions" is not 
implied. Exposure to absolute-maximum-rated conditions for ,extended periods may affect device reliability. 

NOTES: 1. The input and output negative-vOHage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is caiculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

vee Supply voHage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level Input voltage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee v 

10H High-level output current -8 mA 

10L Low-level output current 8 mA 

At/!J.v Input transition rise or fail rate 20 nslV 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vce 
TA = 25·e 

MIN MAX UNIT 
MIN TYP MAX 

VOH 
10H --50 jJA 3.15 3.65 3.15 

10H --8mA 
4.5V V 

2.5 2.4 

VOL 
IOL=50 jJA 0.1 0.1 

IOL=8mA 
4.5 V V 

0.36 0.44 

II I A or OE Inputs VI = Vee or GND 5.5 V ±0.1 ±1 jJA 

10Z VI - Vee or GND 5.5V ±0.25 ±2.5 jJA 

ICC VI - Vee or GND, 10=0 5.5 V 2 20 jJA 

Alec; One input at 3.4 V, Other inputs at Vee or GND 5.5 V 1.35 1.5 mA 

ei VI = Vee or GND 5V 4 10 10 pF 

eo Vo • Vee or GND 5V 15 pF 

; ThiS IS the Increase In supply current for each input at one of the specHied TIL voltage levels rather than 0 V or Vee. 
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SN74AHCT125 
QUADRUPLE BUS BUFFER GATE 

WITH 3-STATE OUTPUTS 
SCLS264 - DECEMBER 1995 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA=25°C 
MIN MAX UNIT 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 
A Y ns 

tpHL 

tpZH 
OE y CL=15pF ns 

tpZL 

tpHZ 
OE Y ns 

tPLZ 

tpLH 
A Y ns 

tPHL 

tPZH 
OE y CL= 50 pF ns 

tpZL 

tpHZ 
OE y ns 

tpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO 
VCC 

TA = 25°C 
MIN MAX UNIT 

(INPUT) (OUTPUT) MIN TYP MAX 

tsk(o) A y 5V±0.5V 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
PARAMETER MIN TYP MAX UNIT 

VOL(P) Quiet output, maximum dynamic VOL 0.8 V 

VOl(V) Quiet output, minimum dynamic VOL -0.8 V 

VOH(V) Quiet output, minimum dynamic VOH V 

VIH(D) High-level dynamic Input voltage 2 V 

Vll(D) low-level dynamic input voltage 0.8 V 

NOTE 5: Characteristics are determined dunng product characterization and ensured by deSign for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

Power dissipation capacitance f= 1 MHz 
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SN74AHCT125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCLS264-DECEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

oYcc 

_ _ ..... ___ ~ ~ ___ S..J~1'" 0 open 
From Output I ~vvy- / 

Under Test 0 GND 

CL T (see Note A) 

Input 
(see Note B) 

In·Phase 
Output 

Out·ol·Phase 
Output 

LOAD CIRCUIT 

L 1.5Y \ 1.;y--- VCC 

---" I OY 

tpLH --j.---.I K tpHL 

1 I \!-:;-;~ VOH 
1 !UV: ~ __ +-1--1 I VOL 

tpHL --J.--../ ~ tPLH 

1 !I:':':" VOH 
\. 1.5V T 1.5Y 

. - VOL 
YOLTAGE WAVEFORMS 

DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
waveform 1 

S1 atVcc 
(aee Note C) 

Output 
Waveform 2 

S1 atOND 
(_NoteC) 

TEST S1 

tPLt¥tPHL Open 
tpLZltpZL Yec 
tPHzltPZH GND 

~ VCC 

}1.5V !-1.5"-___ OY 

tPZL -+I 14- I 

--nl tPLZ1 

1 
I 
I 

tpZH~ 

1.5Y I 
... Ycc 

I ,..---r - -- YOH 
~OH-O.3V 

- ... OY 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0. tr = 3 ns, tf = 3 ns. 

3-40 

C. Waveform 1 is for an output with Internal conditions such thet the output is low except when disabled by the output conlrol~ 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control; 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 
• EPICTM (Enhanced-Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT126 quadruple bus buffer gate 
features independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is low. When 
OE is high, the respective gate passes the data 
from the A input to its Y output. 

The SN74AHCT126 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

H H H 

H L L 

L X Z 

SN74AHCT126 
QUADRUPLE BUS BUFFER GATE 

WITH 3-STATE OUTPUTS 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

10E VCC 
1A 40E 

4A 
4Y 

2A 30E 
2Y 9 3A 

GND 7 

logic symbolt logic diagram (positive logic) 

10E 
1A 

20E 
2A 

30E 
3A 

40E 
4A 

1 
2 

EN 

4 
5 

10 
9 

13 
12 

1 3 V 1Y 

6 
2Y 

8 
3Y 

11 
4Y 

t This symbol Is in accordance with ANSIIIEEE Sid 91-1984 and 
IEC Publication 617-12. . 

EPIC is a trademark of Texas Instruments Incorporated. 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 
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SN74AHCT126 
QUADRUPLE BUS BUFFER GATE 
WITH3~STATE OUTPUTS 
SCLS265 - DECEMBERI995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0:5 V to 7 V 
Input voltage range, VI (see,Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0) ................................................ ~ .....•....• - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Veel ............................................ - 20 mA 
Continuous output current, 10 (Vo = 0 to Veel .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................. 1.25 W 

DB or PW package ............ 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ·recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded H the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voHage 0.8 V 

VI Input Voltage 0 VCC V 

vo Output voHage 0 VCC V 

10H High-level output current -8 mA 

10L Low-level output current 8 mA 

I!.tll!.v Input transition rise or fall rate 20 nslV 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYP MAX 

VOH 
10H =-50 JAA 3.15 3.65 3.15 

IOH--8mA 
4.5V V 

2.5, 2.4 

VOL 
IOL - 50 JAA 0.1 0.1 

IOL=8mA 
4.5 V V 

0.36 0.44 

II I A or OE inputs VI_ VCC or GND !!.5V ±0.1 ±1 JAA 
10Z VI = VCC or GND 5.5 V ±0.25 ±2.5 JAA 
ICC VI - VCC or GND, 10- 0 5.5 V 2 20 JAA 
I!.ICC:l: One input at 3.4 V, Other inputs at VCC or GND 5.5 V 1.35 1.5 mA 

CI VI = VCC or GND 5V 4 10 10 pF 

Co Vo = VCC or GND 5V 15 pF 

:I: ThiS IS the Increase In supply current for each Input at one of the specified TIL voltage levels rather than 0 V or V cc. 

-!!11ExAs 
INSTRUMENTS 

3-42 POST OFFICE aox 655303 • DALlAS. TEXAS 75265 



SN74AHCT126 
QUADRUPLE BUS BUFFER GATE 

WITH 3-STATE OUTPUTS 
SCLS265 - DECEMBER 1995 . 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN MAX 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 
A Y 

tpHL 

tpZH 
OE y CL= 15pF 

tpZL 

tpHZ 
OE y 

tpLZ 

tPLH 
A Y 

tpHL 

tpZH 
OE y CL= 50 pF 

tpZL 

tPHZ 
tpLZ 

OE y 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO 
VCC 

TA = 25°C 
MIN MAX (INPUT) (OUTPUT) MIN TYP MAX 

tsk(O) A y 5V±0.5V 1 1 
. . NOTE 4: Charactenstlcs are detenmned dunng product characterization and ensured by design . 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
PARAMETER MIN TYP, MAX 

VOL(P) Quiet output, maximum dynamic VOL 0.8 

VOL(V) Quiet output, minimum dynamic VOL -0.8 

VOHJYI Quiet output, minimum dynamic VOH 

VIH(D) High-level dynamic input voltage 2 

VIL(D) Low-level dynamic input voltage 0.8 
. . 

NOTE 5: Charactenstlcs are determined dunng product charactenzatlon and ensured by design lor surface-mount packages only . 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance 

TEST CONDITIONS 

~TEXAS 
INSTRUMENTS 

1= 1 MHz 
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MIN TYP MAX 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 

V 

V 
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SN74AHCT126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCLS265 - DECEMBER 1995 

PARAMETER MEASUREMENT INFORMATION 

o VCC 

1 kn S1 jt 0 Open 
From Output -rf----w....------/ 

Under Test 0 GND 

CL I (see Note A) 

Input 
(see Note B) 

In-Phase 
Output 

Out-ol-Phase 
Output 

LOAD CIRCUIT 

VCC 
11.5 V \1.5V 

---./j I \-. --- 0 V 

tpLH -J.---.I K tpHL 

I II j \!-:.-:::- VOH 
I 1.5V j ~ 

--+-1 --' I VOL 

tpHL --J..--..I ~ tPLH 

I !I:"::;- VOH 
\. 1.5V T 1.5V 

. - - Vot 
VOLTAGE WAVEFORMS 

DELAY TIMES 

NOTES: A. CL inciudes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 atVcc 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1· 

tPLt¥tPHL Open' 

tpLZ/tpZL VCC 
tpHZ/tpZH GND 

~ VCC 

} 1.5V i 1•5V _~_ OV 

tpZL~ ~ I 
I II tpLZ -+I I+-

---;'1 """\ I Vv:-- - VCC 

1
1
•
5V 

I t.!OL~~V VOL 

I I tpHZ~ j4-
tpZH~ ~ I 

)t~~1-.5-V--~~r:OH~3VVOH 
______ J. -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz~ Zo = 50 n, tr = 3 ns~ tf = 3 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such tliat the output Is high except when disabled by the output control. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT138 
3·LlNE TO 8·LlNE DECODER/DEMULTIPLEXER 

• Inputs Are TTL-Voltage Compatible 
• EPICTM (Enhanced-Performance Implanted 

CMOS) Process 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Three Enable Inputs to 
Simplify Cascading and/or Data Reception 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

A 

G1 
Y7 

GND 8 

Vee 
vo 
V1 
V2 
V3 

V6 

The SN74AHCT138 3-line to 8-line decoder/demultiplexer is designed to be used in high-performance 
memory-decoding or data-routing applications requiring very short propagation delay times. In 
high-performance memory systems, this decoder can be used to minimize the effects of system decoding. 
When employed with high-speed memories utilizing a fast enable circuit. the delay times of this decoder and 
the enable time of the memory are usually less than the typical access time of the memory. This means that 
the effective system delay introduced by the decoder is negligible. 

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN74AHCT138 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 

ENABLE INPUTS SELECT INPUTS OUTPUTS 

G1 G2A G2B C B A YO Y1 Y2 Y3 
X H X X X X H H H H 

X X H X X X H H H H 

L X X X X X H H' H H 

H L L L L L L H H H 

H L L L L H H L H H 

H L L L H L H H L H 

H L L L H H H H H L 

H L L H L L H H H H 

H L L H L H H H H H 

H L L H H L H H H H 

H L L H H H H H H H 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW inIo ... _ ........ p_ln 1IIo1o .. aIIv. or 
design I'ha8e 01 devolopmont. ~8IIc daIa and 0111. 
spaclftcatlone ... dealgn goals. _lnsllUmenl8 .... rvea ilia JlghllO 
chang. or dl8comlnualh ... prodUCII wllIIool nOiIce. ~TEXAS 

INSTRUMENTS 
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Y4 Y5 Y6 Y7 
H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

L H H H 

H L H H 

H H L H 

H H H L 

Copyright@ 1995. Texas Instruments Incorporated 
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SN74AHCT138 
3~LlNE TO s.;LlNE DECODER/DEMULTIPLEXER 

SCLS266 - DeCEMBER 1995 

logic symbols {alternatlves)t 

A 

B 

C 

G1 

G2A 

G2B 

1 

2 

3 

6 
4 J', 

5 "-

BIN/OCT 
1 

2 

4 

7 
EN 

15 
0 YO 

14 
1 Y1 

13 
2 Y2 

12 
3 Y3 

11 
4 Y4 

10 '5 Y5 
9 

6 Y6 
7 

7 Y7 

1 
A 

2 
B 

3 
C 

G1 
6 

G2A 
4 r.... 

G2B 
5 "-

t These symbols are in accordance with ANSIJlEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

3-46 

Select 
Inputs 

A 1 

B 2 

C 3 

Enable {:: --=:'------0 
Inputs 6 ...-..-'---~ 

G1--=--I 

"'/:a . 
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r-G.l!. 
7 

2 

~ 

15 
YO 

14 
Y1 

13 
Y2 

12 
Y3 

11 Y4 

10 Y5 

9 
Y6 

7 Y7 

0 

1 

2 

3 

4 

5 

6 

7 

Data 
Outputs 

15 

14 

13 

12 

11 

10 

9 

7 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

.Y7 



SN74AHCT138 
3-LINE TO B-LINE DECODER/DEMULTIPLEXER 

SCLS266- DECEMBER 1995 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0) ............................................................ -20 mA 
Output clamp current, 10K (Vo < 0 or Vo > V cd ............................................ -20 mA 
Continuous output current, 10 (VO = 0 to V cd .............................................. ±25 mA 
Continuous current through Vcc or GND ................................................... ±75 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package ................. 0.55 W 
N package ..................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolu1e-maximum-rated condHions for extended periods may affect device reliabilHy. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using aJunction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

Vil low-level inpu1 voltage 0.8 V 

VI Input voltage 0 VCC V 

Va Output voltage 0 VCC V 

10H High-level output current --8 mA 

10l low-level output currerit 8 mA 

At/l1v Input transition rise or fall rata 20 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN TYP MAX 
MIN MAX UNIT 

VOH 
IOH --60 ttA 3.15 3.65 3.15 

IOH=--8 mA 
4.5V V 

2.5 2.4 

Val 
'Ol-5°ttA 0.1 0.1 

IOl-8mA 
4.5V V 

0.36 0.44 

II VI - Vee or GND 5.5V ±0.1 ±1 iiA 
ICC V, - Vee or GND, '0- 0 5.5V 4 40 iiA 
Alec:j: One input at 3.4 V, Other inpu1s at Vee or GND 5.5V 1.35 1.5 mA 

loff VO=5.5V OV 0.5 5 iiA 
Ci VI = Vee or GND 5V 4 10 10 pF 

.. :j:Thls IS the Increase In supply current for each Input at one of the speCified TIL voltage levels rather than 0 V or Vce . 

~1ExAs 
INSTRUMENTS 
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SN74AHCT138 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 

SCLS266 - DECEMBER 1995 

switching characteristics over recommended o~eratlng free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) . 

PARAMETER 
FROM TO LOAD TA = 25°C 

MIN MAX 
(INPUT) (OUTPUn CAPACITANCE MIN TYP MAX 

tpLH 7.6 10.4 1 12 
A,B,C AnyY CL-15pF 

tpHL 7.6 10.4 1 12 

tpLH 6.6 9.1 1 10.5 
Gl AnyY CL-15pF 

tpHL 6.6 9.1 1 10.5 

tpLH 7 9.6 1 11 
G2A,G2B AnyY CL-15pF 

tPHL 7 9.6 1 11 

tPLH 8.1 11.4 1 13 
A,B,C AnyY CL-50pF 

tpHL 8.1 11.4 1 13 

tpLH 7.1 10.1 1 11.5 
Gl AnyY CL-50pF 

tpHL 7.1 10.1 1 11.5 

tPLH 
G2A,G2B 

7.5 10.6 1 12 . 

tPHL 
AnyY CL-50pF 

7.5. 10.6 1 12 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate CL-50pF, 1=1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From outputl Test 
Under Tast ..Lpolnt 

CL I· (see Note A) _ 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Nole B) 

In-Phase 
Output 

Out-of-Phase 
Output 

..L1.5V \ 1;~--:- 3V 

~ I' OV 

tPLH~ KtPHL 

I Jt.' I. ~-.-:~ VOH 
I r 1•5V I ~ .' 

--t-~--'~ H- VOL 
tPHL tpLH 

II !1:"'7.:" VOH 
'\ 1.5V T 1.5V· 

. - - VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

B. Input pulses are supplied by generators having the lollowing characteristics: PRR s 1 MHz, Zo = 50 0, tr - 3 ns, tl _ 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1EXAS 
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SN74AHCT138 
3·LlNE TO 8·LINE DECODER/DEMULTIPLEXER 

APPLICATION INFORMATION 

SN74AHCT13B 

BINIOCT 
1 0 

1 
2 1 

2 
3 

2 
4 3 

VCC 
6 r-;;-

4 

4 " 
EN 5 

5 " 6 

7 

SN74AHCT13B 

BINIOCT 
1 0 

1 
2 1 

2 
3 

2 
4 3 

6 ---a- 4 

4 " 
EN 5 

5 " 6 

.1- 7 

SN74AHCT13B 

BIN/OCT 
1 0 

1 
2 1 

2 

3 
2 

4 3 
6 -;;-

4 

4 " 5 

5 " 
EN 

6 

-! 7 

Figure 2. 24-Bit Decoding Scheme 
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SCLS266 - DECEMBER 1995 

15 

14 

13 

12 

11 

10 

9 

7 

15 

14 

13 

12 

11 

10 

9 

7 

15 

14 

13 

12 

11 

10 

9 

7 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

3-49 

3: 
W -e> 
W a: 
a. 
I-
0 
:;:) 
C 
0 a: 
a. 



"'CJ 
::a o 
c 
c: 
~ 
"'CJ 
::D m 
:S 
m 
~, 

SN74AHCT138 
3·L1NE TOB-L1NE DECODER/DEMULTIPLEXER 

SCLS266 - DI;:CEMBER 1995 
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AO 

Ai 

A2 

VCC 

A3 

A4 

APPLICATION INFORMATION 
SN74AHCT138 

BIN/OCT 
1 0 

1 
2 1 

2 

3 
2 

4 3 
6 r-a 4 
4 I'. 

EN 5 
5 I'. 6 

7 

SN74AHCT138 

BIN/OCT 
1 0 

1 
2 1 

2 
3 

2 
4 3 

6 t--a 4 
4 r-

5 

5 --'" 
EN 

6 

l 7 

SN74AHCT138 

BIN/OCT 
1 0 

1 
2 1 

2 

3 
2 

4 3 
6 t---a 4 
4 --'" 5 
5 r-

EN 
6 

~ ,7 

SN74AHCT138 

BIN/OCT 
1 0 

1 
2 1 

2 
3 2 

4 3, 
6 ---r- 4 

.,..,. 4 r-
EN 5 

5 r- 6 

l 7 

Figure 3. 32·Bit Decoding Scheme 
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, SN74AHCT139 
DUAL 2·LlNE TO 4·LlNE DECODER/DEMULTIPLEXER 

• Inputs Are TTL-Voltage Compatible 
• EPI(;rM (Enhanced-Performance Implanted 

CMOS) Process 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Two Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

0, DB, N, OR PW PACKAGE 
(TOP VIEW) 

1YO 
1Y1 
1Y2 6 

1Y3 7 

GND 8 

Vcc 
2G 
2A 
28 
2YO 

11 2Y1 
10 2Y2 
9 2Y3 

The SN74AHCT139 is a dual 2-line to 4-line decoder/demultiplexer designed for 2-V to 5.5-V Vee operation. 
This device is designed to be used in high-performance memory-decoding or data-routing applications requiring 
very short propagation delay times. In high-performance memory systems, this decoder can be used to 
minimize the effects of system decoding. When used with high-speed memories utilizing a fast enable circuit, 
the delay times of this decoder and the enable time of the memory are usually less than the typical access time 
of the memory. This means that the effective system delay introduced by the decoder is negligible. 

The active-low enable (G) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 

The SN74AHCT139 is characterized for operation from -40°C to a5°C. 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

G 
SELECT 

B A YO Yi Y2 
H X X H H H 

L L L L H H 

L L H H L H 

L H L H H L 

L H H H H H 

EPIC Is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS . 
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Y3 
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H 

H 

H 

L 

Copyright © 1996, Texas Instruments Incorporated 
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SN74AHCT1~9 
DUAL 2~LlNE TO 4·LINE DECODER/DEMULTIPLEXER 

SCLS267A - DECEMBER 1995 - REVISED FEBRUARY 1996 

logic symbols {alternatives)t 

1A 

18 

10 

2A 

28 

20 

2 

3 

1 

14 

13 

15 

XIY 
1 

"- EN 

" 

0 

1 

2 

3 

4 
1YO 1A 

2 

5 3 
1Y1 18 

6 
1Y2 10 

1 

7 
1Y3 

12 

11 

10 

9 

2YO 

2Y1 
2A 

2Y2 
28 

20 
2Y3 

14 

13 

15 

t These symbols are in accordance with ANSIIIEEE Std 91-1984 and lEe Publication 617-12. 
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SN74AHCT139 
DUAL 2·LlNE TO 4·LlNE DECODER/DEMULTIPLEXER 

SCLS267A- DECEMBER 1995- REVISED FEBRUARY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ............................................ "............. -0.5 V to 7 V 
Input voltage range, V, (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 1,K (V, < 0) ............................................................ -20 mA 
Output clamp current, 10K (Vo < a or Vo > Vee> ............................................ -20 mA 
Continuous output current, 10 (Vo = a to Vee> .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.3 W 

. DB package ................. 0.55 W 
N package ..................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg .................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

V,H High-level input vollage 2 V 

V,L Low-level Input vo~age O.S V 

V, Input voltage 0 Vec V 

Vo Output vo~age 0 Vee V 

10H High-level output current -8 mA 

10L Low-level output current S mA 

at/l!.v Input transition rise or fall rate 20 nsiV 

TA Operating free-air temperature -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25'C 

MIN 
MIN TYP MAX 

VOH 
10H .-50 JlA 3.15 3.65 3.15 

'OH--8mA 
4.5V 

2.5 2.4 

VOL 
10L = 50 JlA 0.1 

IOL-SmA 
4.5V 

0.36 

'I V, - Vee or GND 5.5V ±D. 1 

ICC V, - Vce or GND, '0- 0 5.5V 2 

alec; One input at 3.4 V, Other Inputs at Vee or GND 5.5V 1.35 

Ci V, = Vee or GND 5V 4.5 

; ThiS IS the Increase In supply current for each Input at one of the specified TTL voltage levels rather than 0 V or VCC. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MAX UNIT 

V 

0.1 
V 

0.44 

±1 JlA 
20 JlA 
1.5 mA 

pF 
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SN74AHCT139 
DUAL 2-LlNE TO 4-LINE DECODER/DEMULTIPLEXER 

SCLS267A- DECEMBER 1995 - REVISED FEBRUARY 1996 

switching characteristics over recommended o~eratlng free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA = 25°C 

MIN MAX 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 1 
AorB Y CL= 15pF 

tpHL t 

tpLH 1 
G y CL-15pF 

tpHL 1 

tpLH 1 
AorB Y CL-50 pF 

tpHL 1 

tPLH 1 
G y CL=50pF 

tpHL 1 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacnance CL=50 pF, f-1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From outputl Teet 

Under Test ..lPOlnt 

CL I 
(see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In·Phase 
Output 

Out·ol·Phase 
Output 

~1.5V \1-;;;-- 3V 

. I I OV 

tPLH +---I K tPHL 

I I ~VOH . I !1.5V i 1.5V 

~ ~ VOL 
tpHL~ tpLH 

II Y-;;;VOH 
\1.5V 1.5V 

VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

UNIT 

ns 

ns 

ns 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo - 50 0. tr - 3 ns, tf • 3 ns. 
C. The outputs are measured one at a time wnh one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• Inputs Are TTL·Voltage Compatible 
• EPICTM (Enhanced·Performance Implanted 

CMOS) Process 

• High Latch·Up Immunity Exceeds 300 mA 
Per JEDEC Standard JESD·17 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Smail-Outline 
(DB), Thin Shrink Small·Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

This octal buffer/driver is designed specifically to 
improve both the performance and density of 
3-state memory·address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

SN74AHCT240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

10E Vee 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 6 2A3 
2Y2 1Y3 
1A4 2A2 

1Y4 

The SN74AHCT240 is organized as two 4-bit buffers/line drivers with separate ~ut-enable (OE) inputs. 
When OE is low, the device passes data from the A inputs to the Youtputs. When OE is high, the outputs are 
in the high-impedance state. . 

The SN74AHCT240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H L 

L L H 

H X Z 

EPIC Is a trademark of Texas Instruments Incorporated. 

~~~~~':1: ~=:.. 'Percu:'':~,e:~'::m: ~ 
standard warranty. ProCIuctlon p ...... lng _ not _~Iy Include II "'1\-." A"": 
tasllngotaaparamatn. I~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 
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SN74AHCT240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS252 - OCTOBER 1995 

logic symbolt 

10E 

1A1 

1A2 

1A3 

1A4 

2Al 

2A2 

2A3 

2A4 

1 

2 

4 

8 

8 

19 

11 

13 

15 

17 

" EN L;' 

" EN 
~' 

I> 

I> 

V 
18 

16 

14 

12 

V 
9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Yl 

2Y2 

2Y3 

2Y4 

tThis symbol is In accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

lC5E 

2 18 
lAl lYl 

lA2 4 16 
lY2 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

19 
20E 

11 9 
2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, VCC ••• ,.; ... , ................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) • • . • . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) ....•............................................ - 20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ - 20 rnA 
Continuous output current, 10 (VO = 0 to Vcc) ....•.•••••••••••••••••..••••..••.•••.•••••... ± 25 rnA 
Continuous current through Vec or GND .....•..•••••••••••..••..•.•....................... ± 75 rnA 
Maximum power dissipation at TA = 55·C (in still air) (see Note 2): DB package •.••••.•...•.....• 0.6 W 

DW package .... .. .. .. .. .. .. . 1.6 W 
N package ......•........•... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65·C to 150·C 

:J:Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output currant ratings are observed. 

3-56 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~1ExAs 
INSTRUMENTS 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level Input voltage 

VI Input voltage 

Va Output voltage 

10H High-level output current 

10L Low-level output current 

AtlAv Input transition rise or faU rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN74AHCT240 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCLS252 - OCTOBER 1995 

MIN MAX UNIT 

4.5 5.5 V 

2 V 

O.S ·V 

0 Vee V 

0 Vee V 

-S mA 

S mA 

20 nslV 

-40 85 ·e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN 
MIN TYP MAX 

VOH 
10H --50 IIA 3.15 3.65 3.15 

4.5V 
10H--SmA 2.5 2.4 

VOL 
lOLa 50 IIA .001 0.1 

4.5 V 
10L=SmA 0.36 

10Z Va - Vee or GND 5.5 V ±0.25 

II VI = Vee or GND 5.5V ±0.1 

lee VI - Vee or GND, 10=0 5.5V 4 

Aleet One input at 3.4 V, Other inputs at Vee or GND 5.5 V 1.35 

loff Va. 5.5 V OV 0.5 

el VI = Vee or GND 5V 2.5 10 

eo Va = Vee or GND 5V 3 
. . t This IS the Increase In supply current for each Input at one of the specified TTL voltage levels rather than 0 V or Vee . 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 85630S • DALLAS, TEXAS 75265 

MAX UNIT 

V 

0.1 
V 

0.44 

±2.5 IIA 
±1 IIA 
40 IIA 
1.5 mA 

5 IIA 
10 pF 

pF 
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SN74AHCT240 
OCTAL BUFFER/DRIVER 
WITH3-STATE OUTPUTS 
SCLS252 - OCTOBER 1.996 

switching characteristics over recommended of)erating free-air temperature range, 
Vee::;: 5 V ±0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN 

PNPUT) (outPUT) CAPACITANCE MIN TYP MAX 

tpLH 5.4 7.4 1 
A Y 

tpHL 5.4 7.4 1 

tpZH 7.7 10.4 1 
OE Y CL=15pF 

tpZL 7.7 10.4 1 

tpHZ 
OE 

8.3 10.4 1 
Y 

tPLZ 8.3 10.4 1 

tPLH 5.9 8.4 1 
A Y 

tpHL 5.9 8.4 1 

tpZH 8.2 11.4 1 
OE Y CL -50 pF 

tPZL 8.2 11.4 1 

tPHZ 8.8 11.4 1 
OE y 

tPLZ 8.8 11.4 1 

output-skew characteristics, CL ::;: 50 pF (see Note 4) 

PARAMETER vce 
TA = 25°C 

MIN 
MIN MAX 

tsk(ol Output skew 5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
PARAMETER MIN TVP 

VOL(Pl Quiet output, maximum dynamic VOL 0.6 

VOLNl Quiet output, minimum dynamic VOL --{).6 

VOH(V) Quiet output, minimum dynamic VOH 4.1 

VIHCDl High-level dynamic input voltage 2 

VIL(Dl Low-level dynamic input voRage 

MAX 

8.5 

8.5 

12 

12 

12 

12 

9.5 

9.5 

13 

13 

13 

13 

MAX 

1 

MAX 

0.8 

NOTE 5: Characteristics are determined dUring product characterization and ensured by design lor surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance 1-1 MHz 

~1ExAs' 
INSTRUMENTS' 
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UNIT 

ns 

ns 

ns 

ns 

ns' 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 

V 

V 



SN74AHCT240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS252 - OCTOBER 1995 

PARAMETER MEASUREMENT INFORMATION 

o vee 
1 lin sy 0 Open 

From Output -1-----'\/VI;----' 0 
Under Test GND 

(see Not;~) I 
LOAD CIRCUIT 

TEST Sl 

tpLH/tpHL Open 
tpLZ/tpZL Vec 
tpHzltpZH GND 

Output 

Control ~1.5 V!1.5 V 
(low-level '\ lj _ ° V 
enabling) t --.J 14- I - - - --

PZL ~I I 

3V 

Input --t 1.5 V 

tpLH III! .: 

~1.5;--- :: 
Output __ .....;.1"",\ II tpLZ -.I !4- V 1,\ I ... CC Waveform 1 I, 

1 1•5V I -/VOL+O.3V 
Sl atVce I' I T --- VOL 

1 

14 ~ tPHL 
(see Note B) I I tpHZ ~ j4-

I 

Output )I 1.5 V ~--VOH 
1.5V 

tpZH ~ j4--= I 
Output I - - - VOH 

Weveform2 /1.5V"\ V~H-O.3V 
VOL 

Sl etGND ___ ...I. '-..: ... _____ OV 
(see Note B) 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. Waveform 1 is for an output with internal condHions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 C. tr = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transHion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• Inputs Are TTL-Voltage Compatible 
• EPICTM (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch·Up Immunity Exceeds 300 mA 
Per JEOEC Standard JESO-17 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outllne 
(DB), Thin ShrInk Small·Outllne (PW) 
Packages, and Standard PlastIc (N) DIPs 

description 

This octal buffer/driver is designed specifically to 
improve both the performance and density of 
3"state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

SN74AHCT244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

10E VCC 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 7 1Y3 

2A2 

The SN74AHCT244 is organized as two 4-bit buffers/line drivers with separate output-enable (DE) inputs. 
When DE is low, the device passes data from the A inputs to the Youtputs. When DE is high, the outputs are 
in the high-impedance state. 

The SN74AHCT244 is characterized for operation from -40°C to a5°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 
H X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

~:o~c:n':":1:.:""m:.:.';.:~...:::g=..= ~ 1ExAs llaIIdatd warranty. ProCIu __ 1119 dOlI not nlCllllJlly Inciudl ,. 
III1lng ot all paramlln. " 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75285 

Copyright @ 1996, Texas Instruments Incorporated 
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SN74AHCT244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS228A - OCTOBER 1995 - REVISED JANUARY 1996 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN 
~. 

I> '\l 

.r-. EN 
~. 

I> '\l 

18 

16 

14 

12 

9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

10E 

1A1 
2 18 

1Y1 

4 16 
1Y2 1A2 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

19 
20E 

11 9 
2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

2A4 
17 3 

2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) , .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ................................................. - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ - 20 mA 
Continuous output current, 10 (VO = 0 to Vee> .............................................. ± 25 mA 
Continuous current through Vee or GND ..........•........................................ ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:t:Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output voltage ratings may be exceeded If the input and output current ratings are observed. 

3-62 

2. The maximum package power dissipation Is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~1ExAs 
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recommended operating condltions(see Note 3) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input vo~age 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

!J.t/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN74AHCT244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS228A - OCTOBER 1995 - REVISED JANUARY 1996 

MIN MAX UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC V 

0 Vec V 

-8 mA 

8 rnA 

20 nsiV 

-40 85 ·C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYP MAX 

10H =-50 (.LA 3.15 3.65 3.15 
VOH 4.5V V 

IOH=-8mA 2.5 2.4 

IOL=50(.LA 0.1 0.1 
VOL 4.5V V 

IOL-8mA 0.36 0.44 

10Z Vo = VCC or GND 5.5V ±0.25 ±2.5 (.LA 

II VI = VCC or GND 5.5 V ±0.1 ±1 (.LA 

ICC VI = VCC or GND, 10- 0 5.5 V 4 40 (.LA 

!J.ICCt One input at 3.4 V, Other inputs at Vce or GND 5.5 V 1.35 1.5 mA 

lolf VO=5.5V OV 0.5 5 (.LA 

Ci VI = Vce or GND 5V 2.5 10 10 pF 

Co Vo = VCC or GND 5V 3 pF 
. . ., t This IS the Increase In supply current for each Input at one of the spec~led TIL voltage levels rather than 0 V or VCC . 

~ThXAS 
INSTRUMENTS 
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SN74AHCT244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS228A - OCTOBER 1995 - REVISED JANUARY 1996 

switching characteristics over recommended of)eratlng free-air temperature range 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA=25°C 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5.4 7.4 1 
A Y 

tpHL 5.4 7.4 1 

tpZH 7.7 10.4 1 
OE Y CL-15pF 

tPZL 7.7 10.4 1 

tpHZ 
OE 

5 9.4 1 
Y 

tpLZ 5 9.4 1 

'tpLH 
A Y 

5.9 8.4 1 

tpHL 5.9 8.4 1 

tpZH 
OE 

8.2 11.4 1 
Y CL~50pF 

tpZL 8.2 11.4 1 

tpHZ 8.8 11.4 1 
OE Y 

tpLZ 8.8 11.4 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vcc 
TA=25°C 

MIN 
MIN MAX 

tsk(o) Output skew 5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP 

VOL(P) Quiet output, maximum dynamic VOL 0.7 

VOL(V) Quiet output, minimum dynamic VOL -().7 

VOH(v) Quiet output, minimum dynamic VOH 4.1 

VIH(D) High-level dynamic input voltage 2 

VIL(D) Low-level dynamic input voltage 

MAX 

8.5 

8.5 

12 

12 

10 

10 

9.5 

9.5 

13 

13 

13 

13 

MAX 

1 

MAX 

0.8 
. . 

NOTE 5: Charactenstlcs are determined dUring product charactenzatlon and ensured by design for surface-mount packages only . 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL-50pF, f.1 MHz 

~1ExAs 
INSTRUMENTS 
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UNIT 

ns 

ns 

ns, 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 

V 
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SN74AHCT244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS228A - OCTOBER 1995 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

OVec 

--e------'~ ~ ___ S.J1)1 0 Open 
From Output I 'vvv- / 

Under Test 0 GND 

... -"'., I 
TEST S1 

tpU;tpHL Open 
tPLZ/tpZL VCC 
tpHZ/tpZH GND 

LOAD CIRCUIT Output 3V 
Control \1.5V .J16V 

(low-level 1 . 'i- .----- OV 
enabling) tpZL ~ 14-- . 1 

Output 1 i tPLZ -1 
Waveform 1 1 1.5 V 1 

S1 atVCC 
(S88 Note B) i 

-Vcc Input--t 1.5V )J;;--- :: 
tpLH 141 ~II 1 _ I 

1 14, tPHL 

1 ,.----~t"'l -- VOH 
Output 11.5 V 1.5 V 

Output 
Waveform 2 

S1 atGND 

tpZH~ 
,----.... 1 ___ VOH 

~H-O.3V 
____ .I. VOL 

(see Note B) --......,.'" - .. OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 n. tr - 3 ns, tf - 3 ns. 
D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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• Inputs Are TTL· Voltage Compatible 
• EP/CTM (Enhanced·Performance Implanted 

CMOS) Process 

• High Latch·Up Immunity Exceeds 300 mA 
Per JEOEC Standard JESO·17 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), Thin Shrink Small·Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

This octal bus transceiver is designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

SN74AHCT245 
OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

DB, OW, N, OR PW PACKAGE 
(TOPV1EW) 

DIR 1 

A3 4 

A4 5 
A5 6 
A6 7 
A7 
A8 

GND 

VCC 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 

11 B8 

The SN74AHCT245 allows data transmission from the A bus to the B bus or from the B bus to the A bus, 
depending upon the logic level at the direction-control (DIR) input. The output-enable (OE) input can be used 
to disable the device so that the buses are effectively isolated. 

The SN74AHCT245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

OE OIR 
OUTPUT 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC is a trademark of Texas Instruments Incorporated. 

Copyrlght@ 1996, Texas Instruments Incorporated 
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SN74AHCT245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCLS233A - OCTOBER 1995 - REVISED FEBRUARY 1996 

logic symbolt logic diagram (positive logic) 

OE 

DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

J"-, 

I"-

L 

L 

G3 

3EN1[BA) 
3EN2[AB) ., 
V 1 <l 

t> 

r 18 

2"1 W 
17 

16 

15 

14 

13 

12 

11 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

DIR -"----; 

~ ________ ~~ ______ ~~1~9~ OE 

A 1 ....;2=---"--41>-1 

18 B1 

To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Va (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < a or VI > Vee) ................................................. -20 rnA 
Output clamp current, 10K (Va < a or Vo > Vee) ............................................ -20 rnA 
Continuous output current, 10 (VA = a to Vee) .............................................. ±25 rnA 
Continuous current through Vee or GNO .................................................... ±75 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg ...................... ~ ............................. -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-68 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 



SN74AHCT245 
OCTAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCLS233A- OCTOBER 1995 - REVISED FEBRUARY 1996 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -8 mA 

10L Low-level output current 8 mA 

AIIAv Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floallng. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA = 25·C 

MIN 
MIN TYP MAX 

10H ~-50 itA 3.15 3.65 3.15 
VOH 4.5V 

10H=-8 mA 2.5 2.4 

10L = 50 itA 0.1 
VOL 4.5V 

IOL-8mA 0.36 

10Z I A or B inputst Vo = Vee or GND 5.5V ±O.25 

II 10EorDIR VI = Vee or GND 5.5V ±O.1 

lee VI = Vce or GND, 10=0 5.5V 4 

Alee:j: One input at 3.4 V, Other inputs at Vee or GND 5.5V 1.35 

loff Vo = 5.5 V OV 0.5 

Ci IOEorDIR VI = Vee or GND 5V 2.5 10 

eio I A or B inputs VI = Vec or GND 5V 4 

t For I/O ports, the parameter 10Z inciudes the input leakage current. 
:j:This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 Vor Vce. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX UNIT 

V 

0.1 
V 

0.44 

±2.5 itA 
±1 itA 
40 itA 
1.5 mA 

5 itA 
10 pF 

pF 
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SN74AHCT245 
OCTAL BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCLS233A - OCTOBER 1995 - REVISED FEBRUARY 1996 

switching characteristics. over recommended operating 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

free-air temperature 

PARAMETER FROM TO LOAD TA = 25°C 
MIN MAX 

(INPUT) (OUTPUn CAPACITANCE MIN TYP 'MAX 

tpLH 4.5 7.7 1 8.5 
AorB BorA CL=15pF 

tpHL 4.5 7.7 1 8.5 

tpZH 8.9 13.8 1 15 
OE AorB CL-15pF 

tPZL 8.9 13.8 1 15 

tPHZ 
OE 

9.2 14.4 1 15.5 
AorB CL=15pF 

tpLZ 9.2 14.4 1 15.5 

tpLH 5.3 8.7 1 9.5 
AorB BorA CL-50pF 

tpHL 5.3 8.7 1 9.5 

tPZH 9.7 14.8 1 16 
OE AorB CL-50pF 

tPZL 9.7 14.8 1 16 

tPHZ 
OE 

10 15.4 1 16.5 
AorB CL-50pF 

tpLZ 10 15.4 1 16.5 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER VCC 
TA=25°C 

MIN MAX 
MIN MAX 

tsk(o) Output skew 5V±0.5V 1 1 
.. NOTE 4: Characteristics are determined dUring product characterization and ensured by design. 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER MIN TYP MAX 

VOHeV) Quiet output, minimum dynamic VOH 4 

VIHeD) High-level dynamic input voltage 2 

VIUDI Low-level dynamic input voltage 0.8 
. . 

NOTE 5: Characteristics are determined dunng product characterization and ensured by design lor surface-mount packages only • 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance per transceiver CL=50pF, 1= 1 MHz 

~1ExAs 
INSTRUMENTS 
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range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

V 

V 

V 



SN74AHCT245 
OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCLS233A - OCTOBER 1995 - REVISED FEBRUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vcc 

1kn S1~ o Open 
From Output -I .... ----"""'~_--J/ 

Under Test 0 GND 

(see NoteCk) I 

TEST S1 

tPLH/tpHL Open 

tPLz/tpZL VCC 
tPHz/tpZH GND 

LOAD CIRCUIT Output 

Control ~1.5 V-!1.5 V 
(low-level '\ lj_ 
enabling) t .-..! Lo I ---- OV 

3V 

PZL ~I ~ I 
I II tpLZ -.I j4- V 

Output ---;-1 .... ~ I P -CC 
r------~. 3V 

Input-t 1.5V ~1.5;--- OV Waveform 1 1 5 V 
I' Iv +0.3V S1 toVCC I' I _!9.l..: __ VOL 

(see Note B) I I tpHZ 41 j4-tpLH ~ ~I 'I 
, , ,l1li ~ tpHL 

tpZH~ 14- I 
Output I - - VOH 

W:;~~o~~~ ___ ,.,/1.5 V ~H - 0.3 V =0 V 

I I 
, ~--VOH 

Output !1.5V 1.5V ________ J. VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

(see Note B) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo - 50 Q, tr = 3 ns, tf - 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1 .. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN74AHCT373 
OCTAL TRANSPARENT D· TYPE LATCH 

WITH 3·STATE OUTPUTS 

• Inputs Are TTL·Voltage Compatible 
• EPICTM (Enhanced·Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), Thin Shrink Smail-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT373 is an octal-transparent 
Ootype latch. When the latch-enable (LE) input is 
high, the Q outputs follow the data (0) inputs. 
When LE is low, the Q outputs are latched at the 
logic levels of the 0 inputs. 

DB, OW, N, OR PW PACKAGE 
(TOP VIEW) 

OE 
10 
10 
20 
20 
30 
3D 
40 
40 

GNO 

! 1 V 20 

2 19 
3 18 
4 17 
5 16 
6 15 

! 7 14 

! 8 13 1 

! 9 12 ] 

i 10 11 

VCC 
80 
80 
70 
70 
60 
60 
50 
50 
LE 

1995 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
interface or pull up components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74AHCT373 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE 0 Q 

H H H 

H L L 

L X 00 
X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW 1nIorm1llon ........ procIUCIB In lhalonnatlYe or CI n pbaH of dovliopmlnt. Ch_Uo dill and -• onoaredoolgn goale. _In ___ Il10 right 10 
go ordlooonUnualblllpr.clllOllwhhoutnotJot. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAl.LAS, TEXAS 75265 

Copyright II:> 1995, Texas Instruments Incorporated 
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SN74AHCT373 
OCTAL TRANSPARENT D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCLS239-OCTOBER 1995 

logic symbolt logic diagram (positive logic) 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

" EN 

~1 
10 V 

2 

6 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

OE----Q 

LE 

10 _3-'-__ -+---1 1Q 

''---"'"'vl'"---' 
To Seven other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}:!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ................................................. - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ............................................ - 20 mA 
Continuous output current, 10 (VO = 0 to Vee> .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 75 mA 
Maximum power dissipation at T A = 55°C (in still air)(see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:t:Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTES: 1. The input and output voHage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package. which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 VCC V 

Va Output voltage 0 VCC V 

IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 
AtlAv Input transition rise or fall rate 20 nsN 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~1EXAS . 
INSTRUMENTS 
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SN74AHCT373 
OCTAL TRANSPARENT D-TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS239 - OCTOBER 1995 

electrical characteristics over ,recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN 
MIN TYP MAX 

10H =-50!lA 3.15 3.65 3.15 
VOH 4.5 V 

10H=-BmA 2.5 2.4 

10L = 50!lA 0.1 
VOL 4.5 V 

10L-BmA 0.36 

10Z Vo = VCC or GND 5.5 V ±0.25 

II VI - VCC or GND 5.5 V ±0.1 

ICC VI = VCC or GND, 10- 0 5.5 V 4 

AICCt One input at 3.4 V, Other Inputs at VCC or GND 5.5V 1.35 

loff Vo = 5.5 V OV 0.5 

Ci VI - VCC or GND 5V 4 

Co Vo=VccorGND' 5V 6 

t ThiS IS the Increase In supply current for each input at one of the specified TIL voltage levels rather than 0 V or VCC. 

, timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

TA=25°C 

MIN MAX 

tw Pulse duration, LE high 5 

tsu Setup time, data belore LEJ. 4 

th Hold time, data aiter LEJ. 1 

MIN 

5 

4 

1 

switching characteristics over recommended free-air temperature operating range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA = 25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN MAX 

tpLH 7.2 1 
D Q 

tPHL 7.2 1 

tPLH 7.2 1 
LE Q 

tPHL 7.2 1 

tpZH 
CL-15pF 

B.1 1 
OE Q 

tpZL 8.1 1 

tpHZ 
OE Q 

tpLZ 

tPLH 
D 

9.2 1 
Q 

tpHL 9.2 1 

tpLH 
LE 

9.2 1 
Q 

tpHL 9.2 1 

tPZH 
CL=50pF 

10.1 1 

tPZL 
OE Q 

10.1 1 

tPHZ 
OE 

9.2 1 

tpLZ 
Q 

9.2 1 

-!llExAs 
INSTRUMENTS 
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MAX UNIT 

V 

0.1 
V 

0.44 

±2.5 !lA 

±1 !lA 

40 !lA 

1.5 mA 

5 !lA 

pF 

pF 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

9.5 
ns 

9.5 

ns 

10.5 
ns 

10.5 

10.5 
ns 

10.5 

11.5 
ns 

11.5 

10.5 
ns 

10.5 
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SN74AHCT373 
OCTAL TRANSPARENT D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCLS239-0CTOBER 1995 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 
PARAMETER 

VOL(P) Quiet output, maximum dynamic VOL 

VOLNl Quiet output, minimum dynamic VOL 

VOH(Vl Quiet output, minimum dynamic VOH 

VIH(D) High-level dynamic input voltage 

VIL(D) Low-level dynamic input voltage 

MIN TYP MAX 

0.8 

-0.8 

2 

0.8 

NOTE 4: Characteristics are determined dunng product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

Cpd Power dissipation capacHance f= 1 MHz 27 

~1ExAs 
INSTRUMENTS 
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UNIT 
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V 

V 

V 
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Input 

SN74AHCT373 
OCTAL TRANSPARENT D-TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS239 - OCTOBER 1995 

PARAMETER MEASUREMENT INFORMATION 

o VCC 

1 kn SY 0 Open 
From Output -re-----VV\,-----' 0 

Under Test GND 

(see Not~~) T 

TEST Sl 

tpLH/tPHL Open 

tpLzltpZL VCC 
tpHZ/tpZH GND 

LOAD CIRCUIT 

Timing Input t 1.5V L:: 
14--- tw -----.I 
I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

PULSE DURATION 

Input~ 1.5V ),,1.5 V 

tpLH 14 ~ I 
I I 14 ~ tPHL 

3V 

OV 

I ,.----""Tl~- VOH 
Output 11.5 V 1.5 V 

____ oJ. VOL 

VOLTAGE WAVEFORMS 
DELAVTIMES 

14 ., th 
tsu14 ~ I 

I rl----- 3V 

Data Input J 1.5 V \ 1.5 V 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Output 3V 

Control ~1.5 V!1.5 V 
(Iow·level ""]\ 4 ______ OV 

enabling) tpZL ~ 14-- I I 
I II tPLZ -.I j4- V 

Output I I - CC 
Waveform 1 ~1 5 V ~ 

I '\' IVOL+O.3V 
Sl atVcc I' I - --- VOL 

(see Note B) I I tpHZ ~ j4-
tPZH -+i 14- I 

Output I --- VOH 
Waveform 2 1 1•5 V "\ VQH - 0.3 V 

Sl at GND . '-.;; _ 0 V 
(see Note B) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B; Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo - 50 0, tr - 3 ns, tf - 3 ns. 
D. The outputs are measured one at a time with one input transHion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT374 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOP 

WITH 3·STATE OUTPUTS 

• Inputs Are TTL-Voltage Compatible 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT374 is an octal edge-triggered 
D-type flip-flop that features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, lID ports, bidirectional bus drivers, and 
working registers. 

DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 

Vcc 
8Q 
80 
70 
7Q 
6Q 
60 

40 50 
4Q 5Q 

GNo 11 elK ...... ---' 

On the positive transition of the clock (ClK) input, the Q outputs are set to the logic levels of the data (D) inputs. 

A buffered output-enable (DE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and the increased drive provide the capability to drive bus lines 
without interlace or pullup components. 

DE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74AHCT374 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK D Q 

i H H 

i L L 

HorL X 00 
X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnatlan concama prod_In III. formatlv. or 
dosIgn plIoso of deVefopment. Ch_I.1fc data and other 
spoclflcotlano Ira design goaft. ToxaslnslNmonll .... rves III. righllO 
eMng. or discontinue these products wlthQut notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyrlghl <C> 1995, Texas Instruments Incorporated 
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SN74AHCT374 
OC'fAL EDGE·TRIGGERED D·TYPE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
SCLS241-0CTOBER 1996 

logic symbolt 

OE 

elK 

10 

2D 
3D 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

'" EN 

C1 

:"'I r 
2 

10 V 1Q 
5 

2Q 
6 

3Q 
9 

12 
4Q 

5Q 
15 

6Q 
16 

7Q 
19 

6Q 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 and 
I EC Publication 617-12. 

logic diagram (positive logic) 

OE 

ClK 

10 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .....•••..•••..•....••.................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) .............•.................•................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vecl ••...•••...•..•..•.••...•••...••....•...••.....•• - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ....••••..••••..••...................•...... - 20 mA 
Continuous output current, 10 (VO = 0 to Vecl ....••.....•.....•..•...•..•....••.......•...• ± 25 mA 
Continuous current through Vee or GND ................................................... ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

*Stresses beyond those"sted under "abSolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation althe dEivice ilt these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
iniplied.Exposureto absolutiHnaximum-rated conditions lor extended periods may affect device reliability. 

NOTES: 1, The Input and output voltage ratings may be exceeded II the input and output current ratings are observed. 

3-80 

2. The maximum package power dissipation is calculated using ajunction temperature 01 150·C and a board trace length of 750 mils, 
excePt for the N package, which has a trace length 01 zero. 
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SN74AHCT374 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCLS241-0CTOBER 1995 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level Input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voRage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output cUlTent -8 mA 

10L Low-level output current 8 mA 

atlav Input trans~ion rise or lall rate 20 nsiV 

TA Operating Iree-air temperature -40 85 °e 

NOTE 3: 'Unused inputs must be held high or low to prevent them Irom Iloating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS YCC 
TA=25°C 

MIN 
MIN TYP MAX 

10H =-50!iA 3.15 3.65 3.15 
VOH 4.5 V 

IOH=-8mA 2.5 2.4 

10L· 5O!iA 0.1 
VOL 4.5 V 

IOL-8mA 0.36 

10Z Vo ~ Vee or GND, VI = VIH or VIL 5.5 V ±0.25 

II VI = Vee or GND 5.5 V ±0.1 

ICC VI = Vee or GND, 10- 0 5.5 V 4 

Alect One input at 3.4 V, Other inputs at Vce or GND 5.5 V 1.35 

loll VO-5.5Y OV 0.5 

el VI "' Vee or GND 5V 4 

Co VI "' Vee or GND 5V 6 

t ThiS IS the Increase In supply cUlTent for each Input at one of the specified TTL voltage levels rather than 0 V or Vee. 

timing requirements over recommended operating free·alr temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted)(see Figure 1) 

tw Pulse duration, eLK high or low 

tsu Setup time, data before CLKi 

th Hold time, data after CLKt 

~TEXAS 
INSTRUMENTS 
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TA=25°C 

MIN MAX 

5 

5 

1.5 

MIN 

5 

5.5 

1.5 

MAX UNIT 

V 

0.1 
V 

0.44 

±2.5 !iA 
±1 !iA 
40 j.tA 

1.5 mA 

5 !iA 
pF 

pF 

MAX UNIT 

ns 

ns 

ns 
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SN74AHCT374 
OCTAL EDGE·TRIGGERED D·TYPE FLIP·FLOP 
WITH 3·STATE OUTPUTS 
SCLS241-,OCTOBER 1995 

switching characteristics over recommended operating free·air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted)(see Figure 1) 

PARAMETER FROM TO lOAD TA=2SoC 
MIN 

ONPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

Cl~lSpF 130 110 
fmax 

Cl-SOpF 85 75 

tpLH 8.1 1 
ClK a 

tPHl 8.1 1 

tpZH 7.6 1 
OE a Cl-15pF 

tPZl 7.6 1 

tpHZ 

tPLZ 
OE a 

tplH 10.1 1 
ClK a 

tPHl 10.1 1 

tpZH 9.6 1 
OE a Ci..=50pF 

tpZl 9.6 1 

tPHZ 8.8 1 
OE a 

tpLZ 8.8 1 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 4) 

PARAMETER MIN TYP 

VOL(P) auiet output, maximum dynamic VOL 

VOlCV) auiet output, minimum dynamic VOL 

VOH(V) auietoutput, minimum dynamic VOH 

VIH1D) High-level dynamic input voltage 2 

VIL(D) Low-level dynamic input voltage 

MAX 

9.5 

9.5 

9 

9 

11.5 

11.5 

11 

11 

10 

10 

MAX 

0.8 

-0.8 

0.8 

NOTE 4: Charactenstlcs are determined dUring product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5V, TA = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 

Cpd Power dissipation capacitance Cl=50pF, f-1MHz 40 

~1EXAS . 
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

V 

V 
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V 
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SN74AHCT374 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOP 

WITH 3·STATE OUTPUTS 
SCLS241-0CTOBER 1995 

PARAMETER MEASUREMENT INFORMATION 

o vcc 

__ e-___ ~~ ___ S..J1 l' 0 Open 
From Output I . v v v- / 

Under Test 0 GND 

(S88 Not~~) T 
LOAD CIRCUIT 

14--- tw ----.! 
1 1 3V 

Input 3 Eov 
VOLTAGE WAVEFORMS 

PULSE DURATION 

Timing Input 

Data Input 

Output 

TEST S1 

tpLH/tPHL Open 

tpLZ/tpZL VCC 
tpHzltpZH GND 

t 1•5V 
__ ..J 14 ~ 

tsu 14 ~I I 
1 \!- -- 3V 

J1.5 V ',-1_.5_V __ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V 
Control ~1 5 V !1.5 V 

(low-level "\ • lj _ 0 V 

3V 

Input--.J( 1.5V ),1.5;--- OV 

enabling) tPZL -.l 14-- . 1-1-----

Output 1 I tPLZ -1 j4- '" VCC 

w:~e~~~~~ I \ 1.5V I KoL+~3~ VOL 

tPLH ~~: 14 ~I tpHL (S88 Note B) I 1 tPHZ -+I J.-
1 1 
1 ,.----~- VOH 

Output 11.5V 1.5V 

tpZH -+j j4- 1 
Output I' - - VOH 

Waveform 2 1 1.5 V "\ VOH - 0.3 V 
____ oJ. VOL S1 at GND ___ ..J. " '" 0 V 

(s88Note B) 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 21s for an output with internal condRions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 Q, tr = 3 ns, tf - 3 ns. 
D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT540 octal buffer/driver is ideal for 
driving bus lines or buffer memory address 
registers. This device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

SN74AHCT540 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

DB, ow, N, OR PW PACKAGE 
(TOP VIEW) 

OE1 Vee 
A1 OE2 
A2 Y1 
A3 4 Y2 

Y3 
Y4 

A6 Y5 
A7 Y6 
AS 9 Y7 

GND 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. The outputs provide inverted data when 
they are not in the high-impedance state. 

The SN74AHCT540 is characterized for operation from -40°C to 85°C. 

logic symbolt 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

19 

2 

a 
4 

5 

6 

7 

8 

9 

OE1 

L 

L 

H 

X 

FUNCTION TABLE 

INPUTS OUTPUT 
OE2 A V 

L L H 

L H 'L 

X X Z 
H X Z 

"-
& 

EN 

"-

" r 
1 V 

t This symbol is in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informallon con ..... producIa In 1he formative or 
deIIgn ph... of developm.nt. CIIaraCtorfotic daII and other 
specl_ ... aoslgn goIII. r-lnslrUm .... _III.rlghl10 
chang. or dlsconllnuo 1hoio producta wllIIo.1 notlcL ~TEXAS 

INSTRUMENTS 
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18 

17 

16 

15 

14 

13 

12 

11 

Vi 
.Y2 

va 
V4 

V5 

V6 

Y7 

V8 

Copyright © 1995, Texas Instruments Incorporated 
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SN74AHCT540 
OCTAL BUFFERJDRIVER 
WITH 3-STATE OUTPUTS 
SCLS268 - DECEMBER 1995 . 

logic diagram (positive logic) 

OEi---a,-~ 

OE2 _i.:.;9:"'--CL~ 

Ai_2 ___ --I XHl--i_8_ Yi 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ................................•......... , ...... -20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ -20 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ...................•............................... ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg . . .. .. . . .. . .. . . . . . . . . . . .. . . . . . .. .. .. . .. .. . . . .. .. . ... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voHage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation Is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL LOW-level input voltage 0.8 V 

VI Input voHage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 

"tIllY Input transHlon rise or fall rate 20 nslV 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused inputs must be held high 9r low to prevent them from floating. 

~1ExAs '.' 
INSTRUMENTS 
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SN74AHCT540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS268 - DECEMBER 1995 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA = 25°C 
MIN MAX UNIT 

MIN TYP MAX 

10H =-50 !LA 3.15 3.65 3.15 
VOH 4.5V V 

10H=-8mA 2.5 2.4 

10L ~ 50 !LA 0.1 0.1 
VOL 4.5V V 

IOL=8mA 0.36 0.44 

10Z Vo = VCC or GND 5.5 V ±O.25 :1:2.5 !LA 
II VI = VCC or GND 5.5V ±O.l ±1 !LA 
ICC VI = VCC or GND. 10=0 5.5V 4 40 !LA 
AICCt One input at 3.4 V. Other inputs at GND or VCC 5.5V 1.35 1.5 rnA 

loff VO=5.5V OV 0.5 5 !LA 
Ci VI = VCC or GND 5V 4 10 ,- 10 pF 

Co Vo - VCC or GND 5V 9 pF 

t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range (unless ;: 
otherwise noted) (see Figure 1) W 

PARAMETER FROM TO LOAD TA = 25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP 

tPLH 
A Y CL=15pF 

tpHL 

tpZH 

tpZL 
OE y CL=15pF 

tpHZ 
OE y CL=15pF 

tpLZ 

tPLH 
A Y CL= 50 pF 

tpHL 

tpZH 
OE y CL = 50 pF 

tpZL 

tpHZ OE y CL=5bpF 
tpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO vec 
TA = 25°C 

PNPUT) (OUTPUT) MIN TYP 

tsk(o) A y 5V±0.5V 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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MIN MAX 
MAX 

MIN MAX 
MAX 

1 1 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 
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SN74AHCT540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS268 - DECEMBER 1995 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER 

VOLlP) . Quiet output, maximum dynamic VOL 

VOL(V) Quiet output, minimum dynamic VOL 

VOHlV) Quiet output, minimum dynamic VOH 

VIH(D) High-level dynamic Input voltage 

VIL(D) Low-level dynamic Input voltage 

MIN TYP MAX 

0.8 

-0.8 

2 

0.8 

NOTE 5: Charactenstlcs are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL=50pF,f.l MHz 

.PARAMETER MEASUREMENT INFORMATION 

OVec 

1 kO S1 jt 0 Open 
From Output -1 ...... --'--..J<VV\_---J/ 0 

Under Test GND 

(S88 NoteCk) T 
TEST S1 

tPLHltPHL Open 
Jpu/tPZL VCC 
tpHzltpZH GND 

Output 

UNIT. 

V 

V 

V 

V 

V 

3V 
Control ~1.6 V !1.6 V 

(low-level "\ lj _ 0 V 
enabling) tPZL --.l 14- 1 1-- - --

LOAD CIRCUIT 

3V 
Input.L \ 

(see Note B) -.Ii 1.6 V ,1.5 V 

tPLH ',l1li .1, 'I 

Output 1 I tPLZ"'" !4-_--
Waveform 1 i ~16V II~ 

S1 at VCC I" . 1 YO!:! ~~ VOL OV 

I 'l1li .j tPHL 

OutPut ____ .J/~1-.6-V---~~ ::: 

VOLTAGE WAVEFORMS 
DELAY TIMES 

(see Note C) 1 1 tPHZ ~ j4-
tPZH -+! j4- 1 

Output 1 --- VOH 
. Waveform2 j;.6V "V~H-O.3V 

S1 at GND • '-.; ... 0 V 
(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo - 50 0, Ir - 3 ns, If - 3 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 Is for an output with intemal conditions such that Ihe output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one input transition per meesurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL·Voltage Compatible 
• EPICTM (Enhanced· Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Small·Outllne (OW), Shrink Small·Outllne 
(DB), Thin Shrink Small·Outllne(PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT541 octal buffer/driver is ideal for 
driving bus lines or buffer memory address 
registers. This device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

SN74AHCT541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

DB, OW, N, OR PWPACKAGE 
(TOP VIEW) 

OE1 ~ 1 U 20 VCC 

A1 ~ 2 19 OE2 

A2 [ 3 18 V1 
A3 [ 4 171V2 

A4 5 16 V3 
A5 6 15 V4 
A6 7 14 V5 
A7 8 13 V6 
A8 9 12 Y7 

GND 10 11 V8 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted data 
when they are not in the high-impedance state. 

The SN74AHCT541 is characterized for operation from -40°C to 85°C. 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

FUNCTION TABLE 

INPUTS OUTPUT 

OE1 OE2 A Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

"-
& 

EN 

.1'-. , r 
1 V 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

~.1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

18 

17 

16 

15 

14 

13 

12 

11 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Copyright @ 1996. Texas Instruments Incorporated 
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SN74AHCT541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS269B - DECEMBER 1995 - REVISED JANUARY 1996 

logic diagram (positiv~ logic) 

OE1 -'--...q--", 

OE2 _1;.;:9:"'--CLJ 

Ai ...;2=---__ ---1 18 Y1 

To Seven Other Chennels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ..................•..•.......•.................. -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ................................................. -20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ -20 mA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at T A = 55°C (in still air)(see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamlXurrent ratings are observed. 
2. The maximum package power diSSipation Is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 

AtlAv Input transition rise or fall rate 20 nsiV 

TA Operating free-alr temperature -40 85 ·C 

NOTE 3: Unused Inputs must be held high or low to prevent them from floating. 
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SN74AHCT541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS269B- DECEMBER 1995 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN TYP MAX 
MIN MAX UNIT 

10H =-50!IA 3.15 3.65 3.15 
VOH 4.5V V 

10H--8mA 2.5 2.4 

10L = 50!IA 0.1 0.1 
VOL 4.5V V 

IOL=8mA 0.36 0.44 

10Z Vo = VCC or GND 5.5V ±C.25 ±2.5 !IA 

II VI = VCC or GND 5.5V ±C. 1 ±1 j.IA 

ICC VI = VCC or GND. 10- 0 5.5V 4 40 j.IA 

alCCt One input at 3.4 V. Other inputs at GND or VCC 5.5V 1.35 1.5 mA 

loff VO=5.5V OV 0.5 5 !IA 

Ci VI- VCC or GND 5V 4 10 10 pF 

Co Vo = VCC or GND 5V 9 pF 

t ThiS IS the Increase In supply currentfor each Input at one of the specified TTL voltage levels rather than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range (unless W3: 
otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA=25°C 

pNPUn (OUTPUn CAPACITANCE MIN TYP 

tpLH 
A Y CL= 15pF 

tpHL 

tpZH 
OE Y CL-15pF 

tpZL 

tpHZ 
OE Y CL= 15pF 

tpLZ; 

tpLH 
A Y CL=50pF. 

tPHL 

tpZH 
DE y CL=50pF 

tpZL 

tpHZ 

tpLZ 
OE Y CL=50pF 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO Vcc 
TA=25°C 

(INPUn (OUTPUn MIN TYP 

tsk(o) A y 5V±0.5V 
. . 

NOTE 4: Characteristics are determined dUring product charactenzatlon and ensured by design . 
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SN74AHCT541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS269B - DECEMBER 1995 - REVISED JANUARY 1996 

noise characteristics, V CC = 5 V, CL = 50 pF, T A = 25!>C (see Note 5) 

PARAMETER 

VOUP) Quiet output, maximum dynamic VOL 

. VOL(V) Quiet output, minimum dynamic VOL 

VOHIVl Quiet output, minimum dynamic VOH 

VIH(D) High-level dynamic input voltage 

VIL(D) Low-level dynamic input voltage 

MIN TYP MAX 

0.8 

-0.8 

2 

0.8 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance 

PARAMETER MEASUREMENT INFORMATION 

o VCC 

1 len sy 0 Open 
From Output --1+-----'\NI,,.----- 0 

Under Test GND 

TEST 

tpLH/tpHL 
tPLZ/tpZL 
tpHzltpZH 

S1 

Open 

VCC 
GND 

UNIT 

V 

V 

V 

V 

V 

(see Not~~) T 
Output ,_---- 3 V 

Control ~ . /, 
(low-level ,1.5 V 4~·5V 
enabling) tPZL --.: 14-- I 

LOAD CIRCUIT 
OV 

Output I I tPLZ -+I .. VCC 
Waveform 1 I 1.5 V I 

S1 atVCC ___ t-'t-V.Q.I: . .±~3~ VOL 

~--------~ 3V 
(SeeN~~;J, 1.5 V )...1~;--- OV 

tpLH 14 .II 1 I 
1 I 14 ~i tpHL 

I ~. -VOH 
Output !1.5V 1.5V 

_______ oJ. VOL· 

VOLTAGE WAVEFORMS 
DELAY TIMES 

(see Note C) I 
tpZH~ 

,_-----;- - - - - VOH 
VOH -O.3V 

Output 
Waveform 2 

S1 atGND 
(see Note C) _____ J 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0, Ir = 3 ns, If = 3 ns. 
C. Waveform 1 is for an output with internal cond~ions such that the output is low except when disabled by the output control. 

Waveform 2 is for an oulput with internal conditions such that the oulput is high except when disabled by Ihe output control .. 
D. The outputs are measured one at a time with one input transHion per measurement. 

Figure 1. Load CircuIt and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 
• EPIC'M (Enhanced-Performance Implanted 

CMOS) Process . 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), Thin Shrink Small-Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN74AHCT573 is an octal-transparent 
Ootype latch. When the latch-enable (LE) input is 
high. the Q outputs follow the data (D) inputs. 
When LE is low, the Q outputs are latched at the 
logic levels of the 0 inputs. 

SN74AHCT573 
OCTAL TRANSPARENT D·TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS243B - OCTOBER 1995 - REVISED JANUARY 1996 

DB, ow, N, OR PW PACKAGE 
(TOP VIEW) 

OE 1 Vee 
10 2 10 
20 3 20 
30 4 30 
40 5 40 
50 6 50 
60 7 14 60 
70 8 13 70 
80 9 12 80 

GNO 10 11 LE 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74AHCT573 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

EPIC is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE D Q 

H H H 

H L L 

L X 00 
X X Z 

~TEXAS 
INSTRUMENTS 
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SN74AHCT573 
OCTAL TRANSPARENT D·TVPE LATCH 
WITH 3·STATE,OUTPUTS 
SCLS243B - OGrOBER 1995 - REVISED JANUARY 1996 

logic symbolf 

OE 

LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

'" EN 

~1 
10 V 

19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

tThis symbol is in accordance with ANSI/lEEE Std 91-1984 and 
I Ee Publication 617-12. 

logic diagram (positive logic) 

OE -----d 

LE 

2 
10 ----+---1 

\'---"'"'\v'----' 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherWise noted)* 

Supply voltage range, Vee ........•.........•....................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .............................•..................... -0.5 Vto 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vecl ................................................. - 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl .•••........................................ - 20 mA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:j:Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the devlceai these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions10r extended periods may affect device reliability. 

NOTES: 1. The Input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using ajunction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply vo~age 4.5 5.5 V 

VIH High-level Input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -8 rnA 

IOL Low-level output current 8 rnA 

8tlM Input transition rise or fall rate 20 nslV 

TA Operating free-air temperature -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~1ExAs, 
INSTRUMENTS 
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SN74AHCT573 
OCTAL TRANSPARENT D-TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS243B - OCTOBER 1995 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN TYP MAX 
MIN MAX UNIT 

10H =-5011A 3.15 3.65 3.15 
VOH 4.5 V V 

IOH=-8mA 2.5 2.4 

10L = 50 IIA 0.1 0.1 
VOL 4.5 V V 

IOL=8mA 0.36 0.44 

10Z Vo - Vee or GND 5.5 V ±0.25 ±2.5 IIA 
II VI - Vee or GND 5.5 V ±0.1 ±1 IIA 
ICC VI ~ Vee or GND, 10=0 5.5 V 4 40 IIA 
~Ieet One Input at 3.4 V, Other Inputs at Vee or GND 5.5 V 1.35 1.5 rnA 

loff VO=5.5V OV 0.5 5 IIA 
ei VI = Vee or GND 5V 4 10 10 pF 

eo Vo = Vee or GND 5V 6 pF 

tThis is the increase in supply current for each input at one olthe specified TTL voltage levels rather than 0 V or Vee. 

timing requirements over recommended operating free-air temperature range (unless otherwise 3: 
noted) (see Figure 1) . W 

TA = 25°C 
. MIN MAX 

tw Pulse duration, LE high 5 

tsu Setup time, data before LEJ, 3.5 

th Hold time, data after LEJ, 1.5 

MIN MAX 

5 

3.5 

1.5 

UNIT 

ns 

ns 

ns 

:; 
W 
a: c.. 
b 

switching characteristics over recommended oJ)eratlng free-air temperature range, :::» 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) C 

PARAMETER 
FROM 

(INPUT) 

tpLH 

tpHL 
D 

tpLH 
LE 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 

tpLZ 
OE 

tpLH 
D 

tpHL 

tpLH 
LE 

tPHL 

tpZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

TO LOAD 
(OUTPUT) CAPACITANCE 

a 

a 
CL= 15 pF 

a 

a 

a 

a 
CL-50pF 

a 

a 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

TA = 25°C 
MIN 

MIN MAX 

6.8 1 

6.B 1 

7.7 1 

7.7 1 

7.7 1 

7.7 1 

8.8 1 

8.8 1 

9.7 1 

9.7 1 

9.7 1 

9.7 1 

9.7 1 

9.7 1 

MAX 

8 

8 

9 

9 

9 

9 

10 

10 

11 

11 

11 

11 

11 

11 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN74AHCT573 
OCTAL TRANSPARENT D-TVPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS243B - OCTOBER 1996 - REVISED JANUARY 1996 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER 

tsk(o) Output skew 

Vcc 

5V±0.5V 

, NOTE 4: Characteristics are determined during product chara.cterization and ensured by design. 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
PARAMETER 

VOl(Pl Quiet output, maximum dynamic Val 

VOl(V) Quiet output, minimum dynamic Val 

VOH(V) Quiet output, minimum dynamic VOH 

VIH(Dl High-level dynamic input voltage 

Vll(D) low-level dynamic input voltage 

TA=25°C 
MIN MAX 

MIN MAX 

1 1 

MIN TYP MAX 

0.8 

-0.8 

2 

0.8 
.. 

NOTE 5: CharacteristICS are determined dunng product charactenzatlon and ensured by design lor surface-mount packages only. 

operating characterlstlQs, Vee = 5 V, T A = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance Cl - 50 pF, I = 1 MHz 

~1ExAs 
INSTRUMENTS 

3-96 POST OFFICE BOX 666303 '. DALlAS. TEXAS 75265 

UNIT 

ns 

UNIT 

V 

V 

V 

V 

V 



SN74AHCT573 
OCTAL TRANSPARENT D· TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS243B - OCTOBER 1995 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Open 

_____ ------~!~----~~~ 0 VCC From Output I 'vvv- / 
Under Test 0 QND 

(_Note
C
}) T 

TEST S1 

tpLH/tPHL Open 

tPLZ/tpZL VCC 
tpHZ/tpZH GND 

Timing Input t 1.5V C 
3V 

LOAD CIRCUIT 

14--- tw ----.I 
I I 3V 

Input 3 Eov 
VOLTAGE WAVEFORMS 

PULSE DURATION 

OV 
I .. ., 

th 
tsu l1li ~I I 

J1.5V \1.5V --
3V 

OV 
Data Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Output 

Control ~1 5 V !1.5 V 
(low-level "' • lj _ 0 V 

3V 

~--------~r 3V 
Input---t 1.5V ).,1.5;--- OV 

enabling) tpZL -.: l1li- I 1-- - --

I II tPLZ -.I jill- V 
Output ---;'1 """1\ I P ... CC 

Waveform 1 1 5 V I 

tPLH ~ 1 I.. ~: tpHL 

S1 to VCC I . VOL + 0.3 V I . 1- --- VOL 
(-Note B) I I tPHZ"'" jill-

Output /1.5 V \!-1~; VOH 

tPZH-., ~ I 
Output I --- VOH 

Waveform 2 !1.5V"\ VQH-0.3V 

. \:::. VOL 
S1 to GND ___ oJ. '-,.; ow 0 V 

(_Note B) 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL Includes probe and Jig capacHance. 

VOLTAGE WAVEFORMS . 
ENABLE AND DISABLE TIMES 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR:5 1 MHz, Zo = 50 0. tr a 3 ns, tf. 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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SN74AHCT574 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH a·STATE OUTPUTS 

• Inputs Are TTL·Voltage Compatible 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), Thin Shrink Small·Outline (PW) 
Packages, and Standard Plastic (N) DIPs 

description 

The SN7 4AHCT57 4 is an octal edge-triggered 
O-type flip-flop that features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

SCLS245 - OCTOBER 1995 

DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 

OE 
10 
20 3 

VCC 
10 
20 
30 
40 
50 
60 
70· 
80 

11 elK 

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels of the data (0) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs In either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74AHCT574 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
elK D Q 

l' H H 

l' L L 

LorH X 00 
X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonn8llon cone ... procIu01Iln thelonnlllYe or =n ph ... of _pmenL C_ttc dllfl and otfIer • flcatlonla .. dss gosJs. Tusstnstru __ tho right 10 
ango or dlsoonanuo '= proctUCII without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Copyright © 1995, Texas Instruments Incorporated 
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SN74AHCT574 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOP 
WITH 3·STATE OUTPUTS 
SCLS245 - OCTOBER. 1995 

logic symbolt 

OE 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

r-.lEN 

L C1 ., 
10 V 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE -'----a 

ClK 

\I..._-..... v,..-_...I 

To Seven Other Chennels 

19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

m ::e absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ........... ,.............................................. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . .. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, 11K (VI < 0 or VI > Vce> ................................................. -20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee> ............................................ -20 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ±25 mA 
Continuous current through Vec or GND ................................................... ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .............•.... 0.6 W 

DW package ................. 1.6 W 
N package ................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

*Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input. and output current ratings are observed. 

3-100 

2. The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils, 
except for the N package. which has a trace length of zero. 

-!!11ExAs 
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SN74AHCT574 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH 3-STATE OUTPUTS 
SCLS246 - OCTOBER 1995 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level Input voltage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 VCC V 

10H High-level output current -8 mA 

10L Low-level output current 8 mA 

!J.t/!J.v InputtransHion rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused inpuls must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=2S·C 

MIN MAX UNIT 
MIN TYP MAX 

VOH 
10H --60t.LA 3.15 3.65 3.15 

4.5 V V 
10H--8mA 2.5 2.4 

IOL=50t.LA 0.1 0.1 
VOL 4.5 V V 

IOL=8mA 0.36 0.44 

10Z Vo • VCC or GND 5.5 V ±O.25 ±2.5 t.LA 
II VI = VCC or GND 5.5V ±O.1 ±1 t.LA 
ICC VI - Vce or GND, 10=0 5.5V 4 40 t.LA 

!J.ICCt One input at 3.4 V, Other inputs at VCC or GND 5.5V 1.35 1.5 mA 

loff VO-5.5V OV 0.5 5 t.LA 

Ci VI - VCC or GND 5V 4.5 pF 

eo Vo = VCC or Gi'JD 5V 15 pF 

t This IS the Increase In supply current for each Input at one of the specified TTL voltage levels rather than 0 V or V cc. 

timing reqUirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

tw Pulse duration, CLK high or low 

tsu Setup time, data before CLK't 

th Hold time, data aftE!r CLK't 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 656303 • OALLAS. TEXAS 75265 

TA=2S·C 

MIN MAX 

5 

3.5 

1.5 

MIN MAX UNIT 

5.5 ns 

3.5 ns 

1.5 ns 
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SN74AHCT574 
OOTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH3-STATE OUTPUTS 
SCLS245 - OCTOBER 1995 

switching characteristics over recommended oJ)erating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD TA = 25°C 
MIN (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

CL-15 pF 130 180 110 
fmax 

CL-50pF 85 115 75 

tpLH 8.6 1 
CLK a CL-15pF 

tpHL 8.6 1 

tpZH 9 1 
OE a CL= 15pF . 

tpZL 9 1 

tpHZ 
OE a CL= 15pF 

tpLZ 

tPLH 10.6 1 
CLK a CL=50pF 

tpHL 10.6 1 

tpZH 
OE 

11 1 
a CL-50pF 

tPZL 11 1 

tpHZ 
OE 

10.1 1 
a CL=50pF 

tpLZ 10.1 1 

MAX UNIT 

MHz 

10 
ns 

10 

10.5 
ns 

10.5 

ns 

12 
ns 

12 

12.5 
ns 

12.5 

11.5 
ns 

11.5 

output-skew characteristics over recommended operating free-air temperature range, CL = 50 pF 
(see Note 4) 

PARAMeTER Vcc 
TA=25°C 

MIN MAX UNIT 
MIN TYP MAX 

tsk(o) Output skew 5V±0.5V 1 1 ns 
.. 

NOTE 4: Characteristics are determined dUring product characterization and ensured by design. 

noise characteristics, Vee = 5 V, CL = 50 pF, T A = 25°C (see Note 5) 
PARAMETER MIN TYP MAX UNIT 

VOL(P) auiet output, maximum dynamic VOL 0.8 V 

VOL(V) auiet output, minimum dynamic VOL -0.8 V 

VOH(V) auiet output, minimum dynamic VOH V 

VIH(D) High-level dynamic input voltage 2 V 

VIL(D) Low-level dynamic Input voltage 0.8 V 
. . 

NOTE 5: Charactensllcs are determined dUring product characterlzallon and ensured by design for surface-mount packages only . 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL=50pF,f=1 MHz 

~1ExAs ... 
INSTRUMENTS 
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· SN74AHCT574 
OCTAL EDGE-TRIGGERED D.TYPE FLlP~FLOP 

WITH a..STATE OUTPUTS 
SCLS246 - OCTOBE;R 1995 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST $1 

10000 S1 j4 0 Open 
From Output -Ie------'W.---J/ O "ND 

Under Teat '" 

(see Note ~~ T 
tPLH/tPHL Open 

tPLZ/tpZL Vee 
tpHzitl:'ZH GND 

Input 

Input 

Output 

LOAD CIRCUIT 

14-- tw--.l 
I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

PULSE DURATION 

J, 1.5V },,1.6V 

- 3V 

OV 

tPLH 14 ~, I _I 
I I 14 ~ tpHL 

I ,.----~- VOH 
!1.5V 1.5 V ____ J VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Timing Input 

Data Input 

f 1•5V ___ .JI 

14 aI 
feu~ I I \!- ...,..-...,..- 3V 

J1.5V '\ 1.5V· OV 

VOLTAGE WAVEFORMS 
SETUP AND HOL.D TIMES 

Output 3V 

ooC;:::: }1.5V . i1.~V_ .... __ OV 

enabling) tpZL ~ ~ I 
I I tPLZ-Il\ 

Output ---;.-, I I 
Waveform 1 I 

S1 to Vee 
(see Note B) I 

-Vee 

tpZH~ 
Output 

Waveform 2 
r--~. i-I .. V 

~H.:o.3V OH 
S1 to OPEN __ --I 

(eeeNote B) . -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with Intemal conditions such that the output is low except when disabled by the o~put control. 

Waveform 2 is for an output with Internal conditions such that the output Is high except when diSabled by the output control, 
C. All input pulses are supplied by generators having the following characteristics: PRR S 1 MHz, Zo - 50 c,tr· - 3 ns, tf .. 3ns. 
D. The outputs are measured one at a time with one input transition per measurement. . 

Figure 1. Load Circuit and Voltage Waveforms 
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ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE: SN 74AHC244 DB LE 
Prefix ________________________ ----.JI 

SN = Standard prefix 
SNJ = MIL-STD-883 processed and screened per JEDEC Standard 101 

Unique Circuit Description --------------------/ 
MUST CONTAIN SEVEN TO ELEVEN CHARACTERS 

Examples: 74AHCOO 
74AHCT245 

Package------------------------J 

MUST CONTAIN ONE TO THREE LETTERS 
0, OW = plastic small-outline package 
DB = plastic shrink small-outline package 
N = plastic dual-in-line package 
PW = plastic thin shrink small-outline package 
(from pin-connection diagram on individual data sheet) 

Tape and Reel Packaging _______________ J 

Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 
MUST CONTAIN ONE OR TWO LETTERS 

LE = Left embossed tape and reel (required for DB and PW packages) 
R = Standard tape and reel (optional for 0 and OW packages) 

~1ExAs 
INSTRUMENTS 
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MECHANICAL DATA 

o (R·PDSO·G**) 

14 PIN SHOWN 

PLASTIC SMALL·OUTLINE PACKAGE 

1-$-1 0.010 (0,25) ® 1 

0.244 (6,20) 
0.228 (5,80) 

0.157 (4,00) 
0.150 (3,81) 

~----------~~ 

C A-----.t7 

r fiiliilldiidl}J 
t . 0.010 (O,il 

0.069 (1,75) MAX 0.004 (0,10) 

NOTES: A. All linear dimensions are in Inches (millimeters). 
B. This drawing is subject to change without notlca. 

~ DIM 

A MAX 

A MIN 

C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15). 
D. Four center pins are connected to die mount pad. 
E. Falls within JEDEC MS-012 

:lllExAs 
INSTRUMENTS 

POST OFFICE sox 855303 • DALLAS. TEXAS 76265 

8 14 16 

0.197 0.344 0.394 
(5,00) (8,75) (10,00) 

0.189 0.337 0.386 
(4,80) (8,55) (9,80) 

40400471 B 10/94 



MECHANICAL DATA 

DB (R-PDSO-G**) 
28 PIN SHOWN 

1 r- 0.381-$-1 0.15 @I 
0.22L....:!:....L.....:..:..;.~~ 

15 

nl 
5.60 8.20 
5.00 7.40 

......,..,..,0"T"T'T'T'T"T"'TTTT'TT'T"I~ ~ 
14 

~ DIM 
8 14 16 20 

A MAX 3,30 6,50 6,50 7,50 

A MIN 2,70 5,90 5,90 6,90 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 

24 

8,50 

7,90 

C. Body dimensions do not include mold flash or protrusion not to exceed 0,15. 
D. Falls within JEDEC MO-150 

~1EXAS 
INSTRUMENTS 

PLASTIC SMALL-OUTLINE PACKAGE 

28 30 38 

10,50 10,50 12,90 

9,90 9,90 12,30 

40400651 C 10/95 

4'{; POST OFFICE BOX 665303 • DAUAS. TEXAS 75265 



MECHANICAL DATA 

ow (R-POSO-G**) 
16PINSHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~ DIM 

~~:- 1-$-10.010 (0,25) ® 1 

9 

1ll0'419 (10,65) 
0.400 (10,15) 

0.299 (7,59) 
0.293 (7,45) 

Ir---------,lJ 
8 

r fiLiiJiiiJiiiii-1 t 0.012 (O,30J 
0.104 (2,65) MAX 0.004 (0,10) 

NOTES: A. All linear dimensions are In Inches (millimeters). 
B. This drawing is subject to change without notice. 

A MAX 

A MIN 

C. Body dimensions do not Include mold flash or protrusion not to exceed 0.006 (0,15). 
D. Falls within JEDEC M8-013 . 

:illExAs 
INSTRUMENTS 

POST OFFICE BOX 865303 • DALLAS. TEXAS 75286 

16 20 24 26 

0.410 0.510 0.610 0.710 
(10,41) (12,95) (15,49) (18,03) 

0.400 0.500 0.600 0.700 
(10,16) (12,70) (15,24) (17,78) 

4040000/B 10194 

4-7 



MECHANICAL DATA 

N(R~PDIP~T**) 

16 PIN SHOWN, 

f 
0.260 (6,60) 
0.240 (6,10) 

* 
1 ~ ~ 0.070(1~78)MAX 

0.035 (0,89) MAX 0.020 (0,51) MIN 

~ DIM 

A MAX 

A MIN 

Seating Plane 

PLASTIC DUAL·IN·LINE PACKAGE 

14 16 18 20 

Q.775 0.775 0.920 0.975 
(19,69) (19.69) (23.37) (24,77) 

0.745 0.745 0.850 0.940 
(18,92) (18,92) (21.59) (23,88) 

_ 0.290 (7,37) r/-r=====~~~I- 0.310 (7,8n 

1 

l JL ~ 0.100(2,54)1 

0.021 (0,53) 1-""-1 0 010 (0 25) @ I 
0.015 (0,38) V' , '~'~~NOMJL 

14118 PIN ONLY 

4040049/C 08195 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MS-001 (20 pin package is shorter then MS-001.) 

~1EXAS 
INSTRUMENTS 

4-8 POST OFFICE BOX 655303 • DALLAS. TEXAS 76266 



PW (R·PDSo-G**) 
14 PIN SHOWN 

~ r- 11. ~:~ 1.1 o,13@1 

nT 
4,50 6,70 
4,30 6,10 

'-rr-0TT"TT"TT'"I'T"TT"TT"" ~ 

~ 

MECHANICAL DATA 

PLASTIC SMALL·OUTLINE PACKAGE 

fGoooooodj 
1,20 MAX 0,10 MIN 

.... '"-~ @,--+---h. 
1~lo,10 ~ 

~ DIM 
8 14 16 20 24 28 

A MAX 3,10 5,10 5,10 6,60 7,90 9,80 

A MIN 2,90 4,90 4,90 6,40 7,70 9,60 

4040064/D 10195 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15. 
D. Falls within JEDEC MO-l53 

:lflEXAS 
INSTRUMENTS 

POST OFFICE SOX 666303 • DALLAS. TEXAS 75285 4-9 
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ICC vs VIN (OV to 5V) ICC vs VIN (OV to 5V) 
AHC04, Pin 14, Lot #1 AHC04, Pin 14, Lot #2 

Vcc= 5.5V . Vcc= 5.5V 
40 40 

35 35 

30 30 

;c 25 ;c 25 
§. f r- §. ~ 20 1-25'cl 20 1-25'cl 0 0 
~ 15 ~ 15 

10 10 

5 I 5 I -~ ""- --I--' '-0 0 
0 2 3 4 5 0 2 3 4 5 

VIN (V) VIN (V) 

ICC vs VIN (OV to 5V) ICC vs VIN (OV to 5V) 
AHC04, Pin 14, Lot #3 AHC04, Pin 14, Competitor 

Vcc= 5.5V Vcc= 5.5V 
40 40 

35 35 

30 30 

.-. 25 ;c 25 r-b c:c 
E f ~ §. 

1-25'cl 1-25'cl 
..... 20 20 
0 0 
~ 15 ~ 15 

10 10 

5 i 5 --~ ......... .-"""" V .......... o· 0 
0 2 3 4 5 0 2 3 4 5 

VIN (V) VIN (V) 
1" 
'" 



1: ICC vs VIN (5V to OV) ICC vs VIN (5V to OV) 
AHC04, Pin 14, Lot #1 AHC04, Pin 14, Lot #2 

Vcc=5.5V Vcc=5.5V 

40 40 

35 35 

30 30 

C 25 C 25 

.5. 20 1-25DC I 
.5. 20 1-25DCI 

~ 
(.) 

15 Q 15 

10 

A 
10 

5 5 -~, r-- 0 -~ ..... r--0 
0 1 2 3 4 5 0 1 2 3 4 5 

VIN (V) VIN (V) 

ICC vs VIN (5V to OV) ICC vs VIN (5V to OV) 
AHC04, Pin 14, Lot #3 AHC04, Pin 14, Competitor 

Vcc=5.5V Vcc=5.5V 

40 40 

35 35 

30 30 

C 25 C 25 ".,.. 

E E ..... 20 1-25DCI 
..... 20 1-25DCI (.) (.) 

Q 15 Q 15 

10 10 

5 5 -~ ..... r-...... ~ 
..... ~ 

0 0 

0 1 2 3 4 5 0 1 2 3 4 5 

.VIN (V) VIN (V) 



ICCLvsVCC ICCLvsVCC 
AHC04, Pin 14, Lot#1 AHC04, Pin 14, Lot#2 

Vee = Variable Vee = Variable 
6.00E-OS 6.00E-OS 

S.OOE-OS S.OOE-OS 

C 4.00E-OS C 4.00E-OS 

E E ..... 
3.00E-OS 1-2socl ..... 

3.00E-OS 1-2socl ~ ~ 
(J (J 

~ 2.00E-OS ~ 2.00E-OS 

1.00E-OS 1.00E-OS 

O.OOE+OO O.OOE+OO 
0 2 4 6 8 10 0 2 4 6 8 10 

VCC(V) VCC(V) 

ICCLvsVCC ICCLvsVCC 
AHC04, Pin 14, Lot #3 AHC04, Pin 14, Competitor 

Vee = Variable Vee = Variable 

6.00E-OS 6.00E-OS 

S.OOE-OS S.OOE-OS 

C 4.00E-OS .- 4.00E-OS 
CC 

E E ..... 
3.00E-OS 1-2socl ..... 

3.00E-OS 1-2socl ~ ~ 
(J (J 

~ 2.00E-OS ~ 2.00E-OS 

1.00E-OS 1.00E-OS 

O.OOE+OO O.OOE+OO 
..., 

0 2 4 6 8 10 0 2 4 6 8 10 

VCC(V) 

~ 
VCC (V) 



~ ICCHvsVCC ICCHvsVCC 
AHC04, Pin 14, Lot#1 AHC04, Pin 14, Lot #2 

Vee = Variable Vee = Variable 

6.00E-OS 6.00E-oS 

S.OOE-oS S.OOE-OS 

cc 4.00E-oS· .- 4.00E-OS 
ir( 

E E - 3.00E-OS 1-2socl - 3.00E-oS 1-2socl ::J: ::J: 
(,) 

J 
(,) 

(,) (,) - 2.00E-oS - 2.00E-OS 

J 1.00E-oS 1.00E-OS 

/ ./ 
0.001':+00 O.OOE+OO 

0 2 4 6 8 10 0 2 4 6 8 10 

VCC(V) VCC(V) 

ICCHvsVCC ICCHvsVCC 
AHC04, Pin 14, Lot #3 AHC04, Pin 14, Competitor 

Vee = Variable Vee = Variable 

6.00E-OS 6.00E-OS 

5.00E-OS S.OOE-OS 

cc 4.00E-OS cc 4.00E-oS 

E E - 1-2socl - 3.00E-oS 1-2socl ::J: 3.00E-OS ::J: 
(,) 

J 
(,) 

(,) 
2.00E-oS 

(,) - - 2.00E-OS 

J { 
1.00E-oS 1.00E-OS 

V ./ 
O.OOE+OO O.OOE+OO 

0 2 4 6 8 10 0 2 4 6 8 10 

VCC (V) VCC (V) 

------



liN vs VIN liN vs VIN 
AHC04, Pin 1, Lot #1 AHC04, Pin 1, Lot#2 

Vcc= 5.5V Vcc= 5.5V 
20 20 

0 0 

-20 -20 
CC' ;(' 
.a. -40 1-25ocl ::::II 

1-25ocl -- -40 

~ ~ 
-60 -60 

-80 -80 

-100 -100 
-2 0 2 4 6 8 -2 0 2 4 6 8 

VIN (V) VIN (V) 

liN vs VIN liN vs VIN 
AHC04, Pin 1, Lot #3 AHC04, Pin 1, Competitor 

Vcc= 5.5V Vcc= 5.5V 
20 20 

0 0 

-20 -20 ..... ..... 
c( c( 

.a. 
1-25ocl ::::II 

1-25ocl -40 -- -40 

~ ~ 
-60 -60 

-80 -80 

-100 -100 
-2 0 2 4 6 8 -2 0 2 4 6 8 

VIN (V) 
!; 

VIN (V) 



~ VOLvslOL VOLvslOL 
AHC04, Pin 2, Lot #1 AHC04, Pin 2, Lot #2 

Vee = 3.3V Vee =3.3V 

3.00 3.00 

2.50 2.50 

2.00 2.00 

> f > f -- --..J 1.50 1-25DC I ..J 1.50 1-25DCI g / 0 / > 
1.00 

/ 
1.00 

/ 0.50 0.50 

~ ~ 0.00 0.00 
0 10 20 30 40 0 10 20 30 40 

IOL(mA) IOL(mA) 

VOLvslOL VOLvslOL 
AHC04, Pin 2, Lot #3 AHC04, Pin 2, Competitor 

Vee=3.3V Vee=3.3V 

3.00 3.00 

2.50 2.50 

2.00 

/ 
2.00 

I E 
.-
>---..J 1.50 !-25DCI ..J 1.50 !-25DCI 0 / 0 J > > 

1.00 

/ 
1.00 

/ 0.50 0.50/ 

~ 0.00 0.00 

0 10 20 30 40 0 10 20 30 40 

IOL(mA) IOL(mA) 



VOlvslOl VOlvs IOl 
AHC04, Pin 2, Lot #1 AHC04, Pin 2, Lot #2 

Vcc=4.5V Vcc=4.5V 
3.00 3.00 

2.50 2.50 

2.00 2.00 -- / ~ / ~ 
-' 1.50 1-25°c l -' 1.50 1-25°c l 0 V 0 / > ./ > L 1.00 

V 
1.00 

V ./ /' 0.50 V- 0.50 

~ 
V' 

0.00 ~ 0.00 
0 10 20 30 oW 50 0 10 20 30 oW 50 

IOL(mA) IOL(mA) 

VOlvs IOl VOlvslOl 
AHC04, Pin 2, Lot #3 AHC04, Pin 2, Competitor 

Vcc=4.5V Vcc=4.5V 

3.00 3.00 

2.50 2.50 

2.00 2.00 

~ / > lL ...... 
-' 1.50 1-25°cl -' 1.50 1-25°c l V 0 0 

L > / > 
1.00 

V 
1.00 

V 
./ ./ 

0.50 V 0.50 10' 

O.OO~ O.OO~ 
0 10 20 30 40 50 0 10 20 30 40 50 

IOL(mA) IOL(mA) 

~ 



~ 
o VOLvslOL VOLvslOL 

AHC04, Pin 2, Lot #1 AHC04, Pin 2, Lot #2 
Vee =5.5V Vee=5.5V 

3.00 3.00 

2.50 2.50 

2.00 2.00 ..... / :> / ~ ..... 
...J 1.50 i-25°ci ...J 1.50 i-25°ci 0 /r 0 /' > > 

1.00 

,/ 
1.00 

V 
0.50 V 0.50 

/" 

0.00 ~ 0.00 ~ 
0 10 20 30 40 50 60 0 10 20 30 40 50 60 

IOL(mA) IOL(mA) 

VOLvslOL VOLvs IOL 
AHC04, Pin 2, Lot #3 AHC04, Pin 2, Competitor 

Vee = 5.5V Vee=5.5V 

3.00 3.00 

2.50 2.50 

2.00 2.00 

:> / ~ V ..... 
...J 1.50 i-25°c i ...J 1.50 i-25°ci 0 /' 0 V > > 

1.00 

~v 
1.00 

J V 
0.50 /" 0.50 

0.00 /" 

/ 
0.00 :/: 

0 10 20 30 40 50 60 0 10 20 30 40 50 60 

IOL(mA) IOL(mA) 

----- -------



VOHvslOH VOHvslOH 
AHC04, Pin 2, Lot #1 AHC04, Pin 2, Lot #2 

Vee = 3.3V Vee = 3.3V 

4.00 4.00 

3.50 3.50 

3.00 ~ 3.00 "" "' r-.... "'" ....... ~ 2.50 

"" 
:> 2.50 

""'-..... 
::E: 2.00 1~25ocl ::E: 2.00 I-25°C I 0 " 0 '\ > 1.50 1\ > 1.50 

1.00 \ 1.00 '\ 
0.50 \ 0.50 \ 
0.00 \ 0.00 \ 

0 -10 -20 -30 -40 0 -10 -20 -30 -40 

IOH (rnA) IOH(mA) 

VOHvslOH VOHvslOH 
AHC04, Pin 2, Lot #3 AHC04, Pin 2, Competitor 

Vee =3.3V Vee = 3.3V 

4.00 4.00 

3.50 3.50 

3.00 "- 3.00 
, 

........ r-.... ........ 
"'-

~ 2.50 

'" 
:> 2.50 

" ..... 
::E: 2.00 I-25°C I ::E: 2.00 1"";"""'25°cl 0 \. 0 \ > 1.50 > 1.50 

1.00 \ 1.00 \ 
\ \ 0.50 

\ 
0.50 

1 0.00 0.00 

0 -10 -20 -30 -40 0 -10 -20 -30 -40 

:!: 
IOH (rnA) IOH (rnA) 

~ - _. __ .. -



~ 
;;; 

5.00 

4.50 

4.00 

3.50 

>' 3.00 --~ 2.50 
0 
> 2.00 

1.50 

1.00 

0.50 

0.00 

5.00 

4.50 

4.00 

3.50 

~ 3.00 

~ 2.50 
g 2.00 

1.50 

1.00 

0.50 

0.00 

-........... 

0 ·10 

~ 

0 ·10 

VOHvslOH 
AHC04, Pin 2, Lot #1 

Vee=4.5V 

............. 
........... 

" \-25·cl ." 
\ 
\ 
\ 

·20 ·30 -40 ·50 

IOH{mA) 

VOHvslOH 
AHC04, Pin 2, Lot #3 

Vcc=4.5V 

............. 

"" "- \-25·cl ""\ 
[\ 

\ 
\ 
\ 

·20 -30 ·40 ·50 

IOH(mA) 

VOHvslOH 
AHC04, Pin 2, Lot #2 

Vee = 4.5V 
5.00 

4.50 
~ 4.00 

3.50 ............. 
>' 3.00 ~ -- ......... ~ 2.50 1 ........ 25·cl 0 "' > 2.00 

\ 
1.50 

~ 1.00 
\ 0.50 
1 0.00 

0 ·10 ·20 ·30 ·40 ·50 

IOH(mA) 

VOHvslOH 
AHC04, Pin 2, Competitor 

Vee=4.5V 

5.00 

4.50 .--.......... 
4.00 

. ............ 
3.50 

~ 3.00 ~ I'" ~ 2.50 1-25·cl '\. g 2.00 
\ 

1.50 
~ 1.00 
1\ 0.50 
\ 0.00 

0 ·10 ·20 ·30 ·40 ·50 

IOH (mA) 

----



VOHvslOH VOHvslOH 
AHC04, Pin 2, Lot #1 AHC04, Pin 2, Lot #2 

Vee=5.5V Vee=5.5V 
6 6 

5~ --.. 5~ ....... 
~ ............ 

4 r-.... 4 ..... 
> .... , ~ 

........ 

" ...... 
:c 3 1-25°cl :c 3 1-25°c l g 

" 
0 1'\ > 

2 

\ 
2 

\ 
\ 

, 
0 0 

0 -10 -20 -30 -40 -50 -60 -70 0 -10 -20 -30 -40 -50 -60 -70 

IOH(mA) IOH (rnA) 

VOHvslOH VOHvslOH 
AHC04, Pin 2, Lot #3 AHC04, Pin 2, Competitor 

Vee = 5.5V Vee =5.5V 
6 6 

5 r--... "'" 5 r--... "'" ....... 
~ 

..... ............. 
4 r-..... 4 ....... 

> .... 

'" > "-...... ...... 
:c 3 1-25°cl :c 3 1-25°c l 0 

'" 
0 1\ > > 

2 2 

\ ~ 

0 
\ 0 '" 0 -10 -20 -30 -40 -50 -60 -70 0 -10 -20 -30 -40 -50 -60 -70 

!: 
IOH(mA) IOH(mA) 

Co> 



~ ... TPLHvsTEMP TPLHvsTEMP 
AHC04, Lot #1 AHC04, Lot #2 

Vee=3.0V Vee=3.0V 

10 10 

9 9 

~ 
......... 

~ 
..... 

l/ ~ .-.. 8 i-o' '0 8 ..... In V r'" c ..,...;. c 
./ -- --::c 7 I-LOUll ::c 7 I-Lot #2 I 

~ ..". .... .... 
A. "..; A. V .... 

61-"" 
.... 6 1'1 

!"'" 

5 5 

4 4 
-55 -35 -15 5 25 45 65 85 105 125 -55 ·35 -15 5 25 45 65 85 105 125 

TEMP (GC) TEMP (GC) 

TPLHvsTEMP TPLHvsTEMP 
AHC04, Lot #3 -AHC04, Competitor 

Vee = 3.0V Vee=3.0V 

10 10 

9 9 

...... ~ ~ .-.. 8 
~ 

.-.. 8 
In 

V 
In 

C C -- ..... --I-Lot #3 I I-eompl ::c 7 ::c 7 .... !,...- .... 
A. V A. .... 
6~ 

.... 
6 -J-O ,..... 

5 5 

4 4 

·55 ·35 ·15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 

TEMP (GC) TEMP (GC) 



TPLHvsTEMP TPLHvsTEMP 
AHC04, Lot #1 AHC04, Lot #2 

Vee =4.5V Vee=4.5V 

6.50 6.50 

6.00 6.00 ....... 

./ 
V .... L,...-' V 

5.50 5.50 ..... 
/ V Ui' ~ 

V (jJ 

.s 5.00 
V .s 5.00 

~ ::c l..--' i-LotH1i ::c V i-LOllt2i -' 4.50 -' 4.50 a. V a. , .... ~ .... ~ 4.00 4.00 

3.50 3.50 

3.00 3.00 
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125 

TEMP (DC) TEMP (DC) 

TPLHvsTEMP TPLHvsTEMP 
AHC04, Lot #3 AHC04, Competitor 

Vee = 4.5V Vee = 4.5V 
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6.00 6.00 
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TEMP (DC) TEMP ("C) 

'" --- --
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TPHLvsTEMP TPHL vs TEMP 
AHC04, Lot #1 AHC04, Lot #2 

Vee = 3.0V Vee = 3.0V 
10 10 

9 9 

/ V I--""" 
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~ 
CIO TPHLvsTEMP TPHL vs TEMP 

AHC04, Lot #1 AHC04, Lot #2 
Vcc=4.5V Vcc=4.5V 
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ICC vs VIN (OV to 5V) ICC vs VIN (OV to 5V) 
AHCT245, Pin 18, Lot #1 AHCT245, Pin 18, Lot#2 
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