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IMPORTANT NOTICE 

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

TI warrants performance of its semiconductor products to current specifications in 
accordance with Tl's standard warranty. Testing and other quality control techniques are 
utilized to the extent TI deems necessary to support this warranty. Unless mandated by 
government requirements, specific testing of all parameters of each device is not necessarily 
performed. 

TI assumes no liability for TI 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. 

Information contained in this databook supersedes all data for this technology published by TI 
in the United States of America before July 1989. 

Copyright @ 1989, Texas Instruments Incorporated 

Printed in U.S.A. 
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INTRODUCTION 

The new SiGMOS bus interface family from Texas Instruments can reduce system power consumption by up to 
25% while maintaining enhanced speed and output drive. This family's combination of bipolar and GMOS 
technologies permits high-speed switching and drive currents of 24- or 64 mA for commercial applications and 20 
or 48 mA for military applications, which are necessary for the high-capacitive loads and backplanes found in 
today's systems: 

The SiGMOS family of bus Interface products is designated SN54/74SGT, which includes latches, buffers, 
drivers, and transceivers to provide pin-for-pin compatibility for easy upgrades. 

Features and benefits include: 

• Advanced bipolar performance-supports 25- to 30-MHz cycle times 

• Ability to drive high-capacitive loads: 
24- or 64-mA output drive current (commercial) 
20- or 48-mA output drive current (military) 

• Low power consumption-approximately 95% power savings over bipolar devices 

• Pin-for-pin compatibility with industry-standard functions 

This book provides pertinent technical information on available SGT devices. Additionally, the General 
Information Section contains an alphanumerical index, functional index, and other useful information. 

For more information on Texas Instruments SiGMOS bus interface products, please contact your local TI field 
sales office or authorized distributor, or call Texas Instruments at 1-800-232-3200. 
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FUNCTIONAL INDEX 

LINE DRIVERS AND BUS TRANSCEIVERS 

BUFFERS AND DRIVERS WITH OPEN-COLLECTOR OUTPUTS BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

DESCRIPTION NUMBER DEVICE AVAILABLE OF BITS TYPE DESCRIPTION NUMBER TYPE DEVICE AVAILABLE OF BITS OF LOGIC TYPE 

Noninverting 8 '757 .. 
Buffers, Drivers '760 • 

True '245 • 
Transceivers 8 Inverting '620A • 

Inverting 8 '756 .. 
Buffers, Drivers 

True '623 • 
Inverting '640 • 

25-0 DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

DESCRIPTION NUMBER DEVICE AVAILABLE OF BITS TYPE 

Noninverting 8 '25757 .. 
Buffers, Drivers '25760 .. 

True '543 • 
Inverting '544 .. 

Bus 8 True '646 • Transceivers 
Inverting '648 .. with Registers 
Inverting '651 .. 

Inverting 8 '25756 .. 
Buffers, Drivers 

True '652 • 
Bus True '29833 • 

BUFFERS AND DRIVERS WITH :!-STATE OUTPUTS 
Transceivers Inverting '29834 • with Parity 8t09 

True '29853 • Checker/ 

DESCRIPTION NUMBER DEVICE AVAILABLE OF BITS TVPE 
Generator Inverting '29854 • 

9 True '29863A • 
Quad Buffers/ '125 • Drivers wi1h 4 
Independent 

'126 • Output Controls 

Transceivers Inverting '29864A • 
10 True '29861A • 

Inverting '29862A • 
Noninverting '241 • Buffers/Drivers 8 
'l!(/Symmetrical '244 • 

'956 .. 
Latch 8 '957 .. 
Transceivers '958 .. 

G Inputs '541 • '959 .. 
Inverting 8 '240 • 
Buffers/Drivers '540 • BUFFERS AND LINE DRIVERS/MOS MEMORY DRIVERS 

Noninverting 10 '2827A • 
Buffers/Drivers '29827A • DESCRIPTION 

~~ff~;~YDrivers 10 '2828A • 
'29828A • Bus Drivers 

(Series Resistors) 

25-0 LINE DRIVERS WITH 3-STATE OUTPUTS Buffers 

DESCRIPTION NUMBER TYPE DEVICE AVAILABLE OF BITS OF LOGIC TYPE 
(Series Resistors) 

Buffers/Drivers True '25241 .. 
'l!(/Symmetrical 8 True '25244 .. 
G Inputs 

Buffers/Drivers 8 Inverting '25240 .. 
SPECIAL BUFFERS/DRIVERS 

DESCRIPTION NUMBER TYPE DEVICE AVAILABLE OF BITS OF LOGIC TYPE 

Buffers/Drivers Inverting '455 .. 
with Parity 8 
Checker/ 

True '456 .. Generator 

• Denotes available product . 
.. Denotes planned new products. For product availability on these devices, contact the factory. 
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8 '2241 • 

'2244 • 
11 '2410 .. 

'2411 .. 
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FUNCTIONAL INDEX 

LINE DRIVERS AND BUS TRANSCEIVERS (Continued) 

25·0 BUS TRANSCEIVERS 

DESCRIPTION NUMBER TYPE PORT DEVICE AVAILABLE OF BITS OF LOGIC CONFIGURATION TYPE 

Bus Transceivers 8 True 3·State; A - 25 n '25245 .. 
Line Drive 

Inverting 3-State; A = 25 0 '25620 .. 
Line Drive 

True B - 3·State; A - 25 0 '25621 .. 
Bus Transceivers 8 Drive, Open·Coliector 

Inverting B - 3·State; A = 25 0 '25622 .. 
Drive, Open·Coliector 

True 3·State; A - 25 0 '25623 .. 
Line Drive 

Inverting 3·State; A - 25 0 '25640 .. 
Line Drive 

B - 3·State; A - 25 n 
Bus Transceivers 8 True Line Drivel '25641 .. 

Open·Coliector 

B = 3-State; A = 25 n 
Inverting Line Drive, '25642 .. 

Open·Coliector 

FLIP-FLOPS REGISTERS 

FLlp·FLOPS WITH 3-ST ATE OUTPUTS SHIFT REGISTERS 

DESCRIPTION NUMBER TYPE DEVICE AVAILABLE OF BITS OF LOGIC TYPE DESCRIPTION NUMBER MODES DEVICE AVAILABLE OF BITS S S L H TYPE 
True '374 • 

D·Type, 8 Inverting· '534 • Edge-Triggered Inverting '564 .. 
Parallel-In X X X X '299 .. 
Parallel-Out 8 
Bi·Directional X X X X '323 .. 

True '574 .. NOTE: Modes; S - = S-R, S = Sol, L = Load, H = Hold 
True '29821 • D·Type 10 

Inverting .. '29822 
SIGN·PROTECTED REGISTERS 

LATCHES AND REGISTERS 
DESCRIPTION NUMBER MODES DEVICE 

OF BITS S ISILIH TYPE 

LATCHES WITH 3·STATE OUTPUTS 
Sign-Protected 
Registers 8 X I Ixlx '322 

DESCRIPTION NUMBER TYPE DEVICE AVAILABLE OF BITS OF LOGIC TYPE OTHER REGISTERS 

'373 .. 
Transparent 8 True 

'573 .. DESCRIPTION NUMBER DEVICE 
OF BITS TYPE 

'533 .. 
Transparent 8 Inverting 

'564 .. 
True '29841 .. 

10 
Inverting '29642 • 

True '29843 • Transparent 9 
Inverting '29844 • , 

Pipeline Register '819 
Diagnosticl 8 '29818 Pipeline Register 

'29823 
9 

'29824 
Registers 

'29825 
8 

'29826 
True '29845 • 8 

Inverting '29846 • 

• Denotes available product , 
.. Denotes planned new products. For product availability on these devices, oontact the factory. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEOEC 
Council of the 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 VCC2 f + ICC VCC. 

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 

The current into' the VCC supply terminal of an integrated circuit. 

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. 

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. 

IOZ Off-state (high-impedance-state) output current (of a three-state output) 

The current flowing into' an output having three-state capability with input conditions established that, 
according to the production specification, will establish the high-impedance state at the output. 

ta Access time 

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

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

leiis Disable. time (of a three-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, tdis = tPHZ or tpLZ. Open-collector outputs will change only if they are low 
at the time of disabling so tdis = tPLH. 

S' ten Enable time (of a three-state or open-collector output) -o The propagation time between the specified reference points on the input and output voltage waveforms 3 with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
D) low). -0' NOTE: In the case of memories, this is the access time from an enable input (e.g., G). For 3-state 
:::J outputs, ten = tpZH or tpZL. Open-collector outputs will change only if they are responding to 

data that would cause the output to go low so, for them, 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 guaranteed. 

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 guaranteed. 

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, high-to-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 three-state output) from high level 

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

tPLH Propagation delay time, low-to-high-Ievel 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. 

tPLZ Disable time (of a three-state output) from low level 

The time interval between the specified reference pOints on the input and output voltage waveforms with 
the three-state output changing from the defined low level to a high-impedance (off) state. 

tpZH Enable time (of a three-state output) to high level 

1-8 

The time interval between the specified reference points on the input and output voltage waveforms with 
the three-state output changing from a' high-impedance (off) state. to the defined high level. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

tPZL Enable time (of a three-state output) to low level) 

The time interval between the specified reference points on the input and output voltage waveforms with 
the three-state output changing from a 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 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. 

tw Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform. 

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 guaranteed. 

Low-level Input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used to 
represent the binary variables. 

NOTE: A minimum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is guaranteed. 

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. 
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EXPLANATION OF FUNCTION TABLES 

1-10 

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

H 

L 

t 
J. -r 
X 

z 
a .. h 

00 

00 

On 

JL 

L...r 

TOGGLE 

high level (steady state) 

low level (steady state) 

= transition from low to high level 

= transition from high to low level 

= 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 at inputs A through H respectively 

= level of 0 before the indicated steady-state input conditions were established 

= complement of 00 or level of 0 before the indicated steady-state input conditions were 
established 

= level of 0 before the most recent active transition indicated by J. or t 
= one high-level pulse 

= one low-level pulse 

= each output changes to the complement of its previous level on each active transition 
indicated by J. or t . 

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 i~put configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or J., 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, 00, or (0), it persists so long as the 
steady-state input levels and the levels that terminate indicated transitions are maintained. Unless otherwise 
indicated, input transitions in the opposite direction to those shown have no effect at the output. (If the. 
output is shown as a pulse, JL or L...r, 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 in this book 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 

QA QB Qc QD 
S1 so LEFT RIGHT A B C D 

L X X X X X X X X X L L L L 
H X X L X X X X X X aAO aSO aco aDO 
H H H i x x a b c d a b c d 
H L H i X H X X X X H aAn aSn aCn 
H L H i X L X X X X L aAn aSn aCn 
H H L i H X X X X X aBn aCn aDn H 
H H L i L X X X X X aBn Cen aDn L 
H L L X X X X X X X aAO aBO aco aDO 

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 of the table only the rising transition of the 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 S1 and SO 
are both high then, without regard to the serial input, the data entered at A will be at output OA, data entered 
at B will be at OB, 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 OB, the 
previous levels of OB and Oc are now at Oc and OD 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 D 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 0B· is not at OA, the 
previous levels of Oc and OD are now at OB and OC, 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 D 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 truth table functional tests do not reflect all possible combinations or sequential modes. 
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D FLlp·FLOP AND· LATCH SIGNAL CONVENTIONS 

D flip~flop and latch signal conventions 

1-12 

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 0 and those producing complementary data are called O. An input that causes a 0 output 
to go high or a 0 output to go low is called Preset (PRE). An input that causes a 0 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 in parentheSiS. 

151 Q 

161 Q 161 Q 

LATCH LATCH 

"'::::--i>Cl 
15) Q 151 Q 

16) Q 16) Q 

FUP-FLOP FUP-FLOP 

The figures show that when 0 and 0 exchange names, the Preset and Clear pins also exchange names. 
The polarity indicators ~ 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 0), 0, and O. Pin 5 (0 or 0) is still in phase with the data 
input (0 or 0); 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 for the BiCMOS family. In general, the 
junction temperature for any device can be calculated 
using Equation 1. 

Typical junction temperature can be calculated using 
Equation 1 directly with l¥pical values of ICC taken 
from the data sheets and VCC = 5 volts. To calculate 
maximum junction temperature, it is necessary to take 
into account the spread of ICC values for a 
population. 

Maximum junction temperature for all 54BCT parts 
can be calculated using Equation 1 with ICC being the 
maximum value specified on the data sheet and 
VCC = 5.5 volts. In fact, ICC for Series 54 devices at 
the temperature extremes of - 55·C to 125·C will be 
higher than for a Series 74 device at the temperature 
extremes of O·C to 70·C. This is reflected in the limits 
specified for 74BCT devices, which are less than 
those specified for 54BCTdevices. The BeT family 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
va 

AIR VELOCITY 

~ 
i3 
o 130.----r----r----r----r----r--~ 
I 14-PIN D PACKAGE g 120r---~--~t_--_+----t_--~--~ 

CD 16-PIN D PACKAGE 
. ~ 11 0 1r-lI ...... ~_f_ft_--_+----t_--+--~ .. 
~ 100~r-~~_ft_--_+----t_--+--~ 

j 
l­

E 
.!! 

~ 
~ 60 

S 50r---~----t_~~=---t_--+--~ 

~ 40~--_r----~--_r----~--_r--~ .., 
I 
cc 
~ 

30~ __ ~ ____ L_ __ _L ____ L_ __ ~ __ ~ 

o 100 200 300 400 
Air Velocity-Feet/Min 

FIGURE 1 

500 600 

data sheets give a single maximum value for ICC. If that value is used to calculate maximum junction temperature 
for series 74 devices, an unrealistically high value will result. Instead, Equation 2 can be used. This uses the factor 
1.31 to scale the typical value of ICC up to a practical maximum value for process variations and thermal effects. 

TJ = R8JA (VCC • ICC+ N • IOL • VOLl+TA 

where 

T J = virtual junction temperature 
R8JA = thermal resistance, junction to ambient air 
VCC = supply voltage (5 V for typical, 5.5 V for maximum) 
ICC = supply current 

N = the number of outputs 
IOL = the low-level output current 

VOL = the low-level output voltage 
T A = the ambient air temperature 

TJmax = R8JA (5.5 • 1.31 • ICCtyp+N • IOL • VOL)+TA 
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SN54BCT125, SN54BCT126 
SN74BCT125, SN74BCT126 

QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS 
03133. SEPTEMBER 1988 REVISED MAY 1989 

• State of the Art BICMOS Design 
Significantly Reduces ICCZ 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• Package Options Include Standard Plastic 
and Ceramic 300-mll DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These bus buffers feature independent line 
drivers with three-state outputs. Each 'BCT125 
output is disabled when the associated G is 
high, and each' BCT126 output is disabled when 
the associated G is low. 

The SN54BCT125 and SN54BCT126 are 
characterized for operation over the full military 
temperature range of - 55·C to 125·C. The 
SN74BCT125 and SN74BCT126 are 
characterized for operation from O·C to 70·C. 

'BCT125 
(EACH BUFFER) 

FUNCTION TABLES 

'BCT126 
(EACH BUFFER) 

INPUTS OUTPUT INPUTS OUTPUT 

G A y 

L H H 

L L L 

H X Z' 

H ~ high level, L ~ low level, X ~ irrelevant 

logic symbols:!: 

3A 

4(3 
4A (12) 

'BCT125 

EN 

G A Y 

H H H 
H L L 

L X Z 

(31 
tv 

(6) 
2V 

(8) 
3V 

(11) 
4V 

SN54BCT125, SN54BCTI26 ••• J PACKAGE 
SN74BCT125, SN74BCTI26 ••• N PACKAGE 

(TOP VIEW) 

lG,lGt 
lA 
lY 3 

2G,2Gt 
2A 

2Y 6 

Vee 
4G,4Gt 
4A 

4Y 
3G,3Gt 
3A 

t G on 'SCT125; G on 'SCT126 

SN54BCT125, SN54BCTI26 ••• FK PACKAGE 

(TOP VIEW) 

4 

5 

6 

7 

3212019 

9 10111213 

>-ou>-<e 
Nt§Z"'''' 

18 

17 

16 

15 

14 

t G on 'BCTI25; G on 'BCT126 
NC-No internal connection 

'BCT126 

(1) 
lG EN [> 
lA (2) \l 
2G (4) 

2A (5) 

3G (10) 

3A (9) 

4A 
NC 
4Y 
NC 
3G,3Gt 

(3) 
tv 

2V 

3V 

4G 113) (11) 
4V 

4A 
(12) 

* Thas. symbols are in accordance with ANSI/IEEE Std 91·1984 and lEe Publication 617·12. 
Pin numbers shown are lor J and N packages. 

PRODUCTION DATA d ...... n .. cantsln Informati.n Copyright @ 1989. Texas Instruments Incorporated 
currtnt II ., publication d .... Products c.nlorm to 
apeclftcatlons per the terms of Tena Instruments 
_ard warranty. Productl.n praceaalng doe. nat 
nacaoaorlly Include I8ltin9 ., •• paramatsn. TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 855303 • DALLAS. TEXAS 75286 2-5 



a:J 
0 
I: 
0 
en 
Q ... 
(') 
C 
:::;: 
fA 

SN54BCT125, SN54BCT126 
SN74BCT125, SN74BCT126 
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS 

logic diagrams (positive logic) 

'BCT125 'BCT126 

lG 

lA -"'''-----; ........ ---"13;.;.1_ 1 Y lA.....:.::.:....----; lY 

2G 

2A 2A"';';';""---~ 2Y 

3G 3G 

3Y 3A------t 3Y 

40 4G 

4A --------1 4Y 

Pin numbers shown are for J and N packages. 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage (see Note 1) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state ........... ,. ...... ..... -0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT125, SN54BCT126 . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74BCT125, SN7 4BCT126 . . . . . . . . . . . . . . . . . . . . . . . . . . 128 mA 
Operating free-air temperature range: SN54BCT125, SN54BCT126. . . . . . . . . . . . . . . . . . . . - 55"C to 125"C 

SN74BCT125, SN74BCT126 . . . . . . . . . . . . . . . . . . . . . . .. O"C to 70"C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 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. 

Note 1: The input negative voltage rating may be exceeded if the input clamp current rating is observed. 
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SN54BCT125, SN54BCT126 
SN74BCT125, SN74BCT126 

QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54BCT125 SN74BCT125 
SN54BCT126 SN74BCT126 

MIN NOM MAX MIN NOM 

VCC Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

11K Input clamp current -18 

10H High-level output current -12 

10l low-level output current 48 

TA Operating free-air temperature -55 125 0 

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

PARAMETER TEST CONDITIONS SN54BCT125 SN74BCT125 

MIN TYpt MAX MIN TYpt 

VIK Vee = 4.5 V, II = -18mA -1.2 

10H - -3mA 2.4 3.3 2.4 3.3 

VOH VCC = 4.5 V 10H - -12mA 2 3.2 

10H = -15mA 2 3.1 

VOL VCC = 4.SV 10l - 48mA 0.38 0.55 

10l - 54mA 0.42 

II VCC - 5.5 V, VI = 5.5V 0.1 

IIH VCC - 5.5 V, VI - 2.7V 35 

III VCC - 5.5 V, VI- 0.5V -20 

10ZH Vee - 5.5 V, Vo - 2.7V 50 

10Zl Vee = 5.5 V, Vo = O.5V -50 

10Si Vee - 5.5 V, Vo - 0 -100 -225 -100 

ICCH 19 31 19 

ICCl Vee = 5.5V, Outputs open 46 49 46 

ICCZ 6 12 6 

Ci Vee - 5V, VI - 2.5 VorO.5V 4 4 

Co Vee - 5V, Vo = 2.5VorO.5V 9 9 

t All typical values are at VCC = 5 V, TA = 25'C. * Not more than one oulput should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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UNIT 
MAX 

5.5 V 

V 
0.8 V 

-18 mA 
-15 mA 

54 mA 

70 'c 

UNIT 
MAX 

-1.2 V 

V 

V 
0.55 

0.1 mA 

25 ,.A 
-20 ,.A 

50 ,.A 
-50 ,.A 

.-225 mA 

31 

49 mA 

12 

pF 

2-7 



aJ o 
3: o 

SN54BCT126, SN74BCT126 
QUADRUPLE BUS BUFFER GATES WITH 3·STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS SN54BCTI26 SN74BCT126 

MIN TVPT MAX MIN TVPt 

VIK VCC - 4.5 V, 11--18mA -1.2 

IOH - 3mA 2.4 3.3 2.4 3.3 

VOH Vee ~ 4.SV IOH - -12mA 2 3.2 

IOH - -15mA 2 3.1 

VOl VCC ~ 4.5V IOl ~ 48mA 0.38 0.55 

IOl - B4rnA 0.42 

II VCC - OV, VI-7V 0.1 

IIH VCC ~ '5.5 V, VI~2.7V 35 

III VCC - 5.5V, VI - 0.5V 20 

IOZH VCC - 5.SV, VO-2.7V 50 

IOZl VCC - 5.5 V, Va - 0.5V -50 

10S* VCC ~ 5.5 V, Vo ~ 0 -100 -225 -100 

ICCH 21 33 21 

ICCl VCC ~ 5.5V, Outputs open 35 51 35 

ICCZ 5 8 5 

Ci VCC - SV, VI - 2.5VorO.5V 4 4 

Co VCC - 5V, Vo - 2.5V or 0.5 V 9 9 

tJ) t All typical values are at VCC ~ S V, TA ~ 2S'C. o * Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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UNIT 
MAX 

-1.2 V 

V 

V 
0.55 

0.1 rnA 

25 p.A 

20 p.A 

50 p.A 

-50 p.A 
-225 rnA 

33 

51 rnA 

8 

pF 



SN54BCT125, SN54BCT126 
SN74BCT125, SN74BCT126 

QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS 

'BCT125 switching characteristics (see Figure 1) 

VCC - SV, vcc - 4.SV to S.S V, 
CL = SOpF, CL = SOpF, 

FROM TO 
Rl = SOOI1, Rl = SOO 11, 

PARAMETER R2 = SOOI1, R2 = SOO 11, UNIT 
(INPUT) (OUTPUT) 

TA = 2S'C TA = MIN to MAxt 

'BCT12S SN54BCT125 SN74BCT12S 

MIN TYP MAX MIN MAX MIN MAX 

tPLH A Y 1.6 3.5 5.2 1.6 6 1.6 5.7 ns 
tPHL 2.7 5 6.9 2.7 8 2.7 7.7 

tPZH G y 3.4 6.7 9 3.4 11.1 3.4 10.3 ns 
tpZL 5 8.2 10.4 5 12.8 5 11.7 

tPHZ G y 3 5.8 7.4 3 9.4 3 8.9 ns 
tpLZ 2.8 5.5 7.3 2.8 9.9 2.8 8.6 

'BCT126 switching characteristics (see Figure 1) 

VCC = 5V, VCC = 4.S V to S.5 v, 
CL = SOpF, CL = SOpF, 

FROM TO 
Rl = SOOI1, Rl = SOO 11, 

PARAMETER R2 = SOO 11, 'R2 = 50011, UNIT 
(INPUT) (OUTPUT) TA = 25'C TA = MIN to MAXt 

'BCT126 SN54BCT126 SN74BCT126 

MIN TYP MAX MIN MAX MIN MAX 

tpLH A Y 1.5 3.6 4.9 1.5 5.6 1.5 5.4 ns 
tpHL 2.7 5.3 6.9 2.7 7.7 2.7 7.4 

tpZH G y 2.6 4.8 6.4 2.6 7.2 2.6 7 ns 
tpZL 3.7 6.4 8.3 3.7 10.5 3.7 10 

tPHZ G y 3.2 6.6 8.2 3.2 9.6 3.2 ·9.1 ns 
tPLZ 3.4 6.5 8 3.4 12.3 3.4 10.7 

t For conditions shown as MIN or MAX, use the appropriate value spec~ied under Recommended Operating Conditions. 
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SN54BCT125, SN54BCT126 
SN74BCT125, SN74BCT126 
QUADRUPLE BUS BUFFER GATES WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL" R1 .. R2 
51 SWITCH POSITION TABLE 

R1 

FROM OUTPUT~~ .... _ ... _ TEST 
UNDER TEST POtNT 

CL 
IS •• Not. AI 

R2 

LOAD CIRCUIT 

INPUT .f,.5V \;-5~--3V 
--./, I· OV 

tPLH~ ~tPHL 
IN·PHASE 1 " I i'-5~ VOH 
OUTPUT, 1.5,Y: ~ 

, I VOL 
tPHL~. _tpLH 

\
1 !r'". VOH 

OUT·OF·PHASE'.5 V T,.5 V 
OUTPUT • . __ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

TEST 51 

tPLH Open 

tPHL Open 

tpZH Open 

tPZL Closed 

tpHZ Open 

tPLZ Closed 

~~
3V 

'5 V , 5 V 

: J---- OV 

tPZl-+l ~ I 

\~_4~: -t-= .3.SV 
WAVEFORM' I 1 5 V I I 
ISee Nole 81 I I __ *-

I -..,. VOL 
tpZH-+I J4-: . -' '""'-- Lo 3 V 

I 'pHZ ..... ~J.. . 

~3t
J[-VOH 

WAVEFORM 2 I 
ISee NOle 81 _ ~ ~ _ _ _ _ ~g ~ 

OUTPUT 
CONTROL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

NOTES: A. CL Includes probe and jig capacitance. 

2-10 

B. Input pulses are supplied by generators having the follOwing characteristics: PRR ~ 10 MHz, 20 = 50 n, tr = 2.5 ns, tf = 2.5 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 w~h 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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SN54BCT240, SN74BCT240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-5TATE OUTPUTS 

• State of the Art BICMOS Design 
Significantly Reduces ICCZ 

• Comparable Speed and Improved Power 
Performance Relative to 54F174F240 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT241 and 'BCT244, these devices 
provide a choice of selected combinations of 
inverting and non-inverting outputs, symmetrical 
G (active-low output control) inputs, and 
complementary G and G inputs. These devices 
feature high fan-out and improved fan-in. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55·C to 125·C. The SN74' family is 
characterized for operation from O·C to 70·C. 

Ii 

L 
L 
H 

FUNCTION TABLE 
(EACH BUFFER) 

INPUTS OUTPUT 

A Y 

H L 
L H 
X Z 

03057. OCTOBER 1987-REVISED OCTOBER 1988 

SN54BCT240 ••• J PACKAGE 
SN74BCT240 ••• DW OR N PACKAGE 

(TOP VIEW) 

1G Vee 
1A1 2G 

1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 

2A2 
1Y4 

GND 2A1 

SN54BCT240 ••• FK PACKAGE 

(TOP VIEW) 

.... ~ u 
~ ~I~ ;}'I~ 

3 2 1 2019 

18 1Y1 
17 

16 1Y2 
7 15 

8 14 1Y3 
9 10111213 

y-C ..... ~N 
>-z«>-« 
N~N~N 

logic symbolt 

2A1 

2A2 

2A3 

2A4 

1V1 
1V2 
1V3 

1V4 

2Y1 
2Y2 
2Y3 

2Y4 

t This symbol is in accordance with ANSIIIEEE Std 91·1984 and lEG 
Publication 617-12. 

Copyright @ 1988. Texas Instruments Incorporated PRODUCTION DATA _ ....... contain information 
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SN54BCT240, SN74BCT240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

1A1..::12:;:,' __ ; (18' 1Y1 

1A2",,14;.:.'_--i (18' 1Y2 

1A3..::18:;:,' __ ; (14' 1Y3 

1A4..::18:;:.' __ ; (12' 1Y4 

2A1 ",(1;.,;1,-' --I .>0_-+.....;..19-.' 2Y1 

2A2""11;.;:3,,,1_--t ~_-t--"I7'"""2Y2 

2A3 116' 

2A4 117' >, __ ..:;13~1 2Y4 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -O.S V to 7 V 
Input voltage (see Note 1) •...•.................................... ..... ............ -O.S V to 7 V 
Voltage applied to any output in the disabled or power-off state ................... ,..... -O.S V to S.S V 
Voltage applied to any output in the high state ....................................... -O.S V to VCC 
Input clamp current..................................................................... -30 mA 
Current into any output in the low state: SNS4BCT240 ... : . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74BCT240 ....................................... 128 mA 
Operating free-air temperature range: SNS4BCT240 . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - SS·C to 12S·C 

SN74BCT240 ..................................... O·C to 70"C 
Storage temperature range....................................................... -6S·C to 1S0·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 condlttons beyond those indicated under "recommended operating conditions" is not implied. 
Exposure to absolute-maximum·rated conditions for extended periods may affect device reliability, 

NOTE 1: The input negative voltege rating may be exceeded If the input clamp current rating is observed, 

recommended operating conditions 

SN54BCT240 SN74BCT240 UNIT 
MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4,5 5 5.5 4~5 5 5.5 V 

VIH High-level Input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 v 
11K Input clamp current 18 -18 mA 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 48 64 rnA 
TA Operating free-air temperature 55 125 0 70 ·C 
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INSTRUMENTS 

2-12 POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 



SN54BCT240, SN74BCT240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

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

,PARAMETER TEST CONDITIONS SNS4BCT240 SN74BCT240 

MIN TVPT MAX MIN TVPT 

VIK Vee - 4.5 V, 11- 18mA 1.2 

IOH - -3mA 2.4 3.3 2.4 3.3 

VOH Vee = 4.5V IOH - -12mA 2 3.2 

IOH - -15mA 2 3.1 

VOL Vee = 4.5V 10L - 48 rnA 0.38 0.55 

IOL - 64 rnA 0.42 

II Vcc - 5.5 V, VI - 5.5V 0.1 

IIH Vcc - 5.5 V, VI-2.7V 20 

IlL Vcc - 5.5 V, VI - 0.5V -1 

IOZH Vcc - 5.5V, VO-2.7V 50 

IOZL Vcc = 5.5 V, Vo = 0.5V -50 

lOS; Vee - 5.5 V, VO- 0 -100 -225 -100 

ICCH 19 31 19 

ICCL Vee = 5.5 V, Outputs open 46 71 46 

ICCZ 6 9 6 

ej Vee - 5V, VI - 2.5VorO.5V 6 6 

eo Vcc = 5V, Vo - 2.5VorO.5V 11 11 

- -T All typIcal values are at Vee - 5 V, TA - 25 C. 
* Not mora than one output should be shorted at a time. and the duration of the short circun should not exceed one second. 

switching characteristics (see Figure 1) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

tPLH A Y 
tPHL 

tpZH G y 
tPZL 

tpHZ G y 
tPLZ 

MIN 

0.5 

0.4 

1 

1 

1 
1 

VCC - sv, vee - 4.S v to s.s v, 
CL = SOpF, CL = SOpF, 
Rl = soon, Rl = 50on, 
R2 = soon, R2 = soon, 
TA = 2S"C TA = MIN.toMAX 

'BCT240 SNS4BCT240 SN74BCT240 

TVP MAX MIN 

3.3 4.8 0.5 

1.8 3.5 0.4 

6.4 7.9 1 

7.5 9.4 1 

6 6.8 1 

6.7 8.1 1 

TEXAS • 
, INSTRUMENTS 

MAX MIN 

6.4 0.5 

4.5 0.4 

9.2 1 

10.8 1 

8.5 1 

10.6 1 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 
MAX 

1.2 V 

V 

V 
0.55 

0.1 rnA 

20 p.A 
-1 rnA 

50 p.A 
-50 p.A 

-225 rnA 
31 

71 rnA 

9 
pF 

pF 

UNIT 

MAX 

5.6 ns 
4 

8.8 ns 
10.5 

8.1 ns 
9.5 

2-13 

• .! 
"5 e 
(3 
tJ) 
o 
:i o 
iii 



SN54BCT240, SN74BCT240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-8TATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - R1 - RZ 
S1 

R1 

FROM OUTPUT TEST 
UNDER TEST -1-.... ~t- POINT 

CL 
IS .. Note Al 

LOAD CIRCUIT 

INPUT Jl.IIV ~~-;--:: 
I I 

tPHL~ ~tPLH 

OUT-OF·PHASE \'1.5 V j;;"v VOH 

OUTPUT • 0' -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY nMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST S1 

tpLH Open 

tpHL Open 

tpZH Open 

tpZL Closed 

tPHZ Open 

tpLZ Closed 

~1.5V -F3V 

~r-Li~'~--OV 
tPll ..... ~ I 

WAVEFORM 1 I I 1.5 V I I i~~-~rz4I..J~ . 3.11 V 

Is.. Note BI I I __ t. 
I -11[ VOL .. - ;,-tJt!4"i 1...:.3 

V I - OH 
WAVEFORM Z 1 II V 
ISH Note BI . 0.3 V 

------- ~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

2-14 

B. Input pulses are supplied by generators having tha following characteristics: PRR s: 10 MHz, Zo = 50 n, tr = 2.5 ns, tf = 2.5 ns. 
C. Waveform 1 is for an output with Internal condHlons 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. 
D. The outputs are meesured one at a time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS • 
INSTRUMENTS 
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SN54BCT241, SN74BCT241 
OCTAL BUFFERS AND LINE DRIVERS WITH a·STATE OUTPUTS 

• State of the Art BICMOS Design 
Significantly Reduces ICCZ 

• Comparable Speed and Improved Power 
Performance Relative to '54F174F241 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

• 3-5tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT240 and 'BCT244, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs, 

03057, OCTOBER 1987-REVISED OCTOBER 1988 

SN54BCT241 , •• J PACKAGE 
SN~4BCT241 •• , OW OR N PACKAGE 

(TOP VIEW) 

Vee 

lAl 2G 
2Y4 lYl 
1A2 2A4 
2Y3 lY2 
lA3 2A3 
2Y2 lY3 

2A2 
2Yl lY4 
GND 2Al 

SN54BCT241 ... FK PACKAGE 

4 

5 

7 

8 

(TOP VIEW) 

"<t - U >- <I(!) U (!) N __ > N 

3 2 1 20 19 

9 10 11 12 13 

_O_"<tN 
>-z<>-< 
N(!)N-N 

18 

17 

16 

15 

14 

FUNCTION TABLES 

lY2 

lY3 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55"C to 125"C. The SN74' family is 
characterized for operation from O"G to 70"C, 

(EACH BUFFER IN (EACH BUFFER IN 
FIRST SET) SECOND SET) 

logic symbolt INPUTS 

lG lA 

L H 

1A1 
(181 

1Y1 L L 
(1&1 

1Y2 1A2 
(141 1Y3 1A3 
(121 1Y4 1A4 

H X 

2G 

(91 
2A1 2V1 

2A2 
(71 2V2 
(51 

2V3 2A3 
2A4 

(31 
2V4 

t This symbol is in accordance with ANSI/IEEE SId 91·1984 and lEe 

Publication 617·12. 

PRODUCTION DATA documents contain Information 
current II DI publication date, Producta .anlann to 
spectflcatlons per the terms of Texas Instruments 
... _ warranty. Production proceaslng doe. nat 
........ ~Iy Include testing DI all p ............. TEXAS ." 

INSTRUMENTS 

OUTPUT INPUTS OUTPUT 

IV 2G 2A 2V 

H H H H 
L H L L 

Z L X Z 

Copyright @ 1988, Texas Instruments Incorporated 
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SN54BCT241, SN74BCT241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

logic diagram (positive logic) / 

1A1 
(2) (18) 1Y1 

1A2 
(4) (16) 1Y2 

1A3 
(6) (14) 1Y3 

1A4 
(8) (12) 1Y4 

2G 

2A1 
(11) >-_-+-_1;.;;.9;..) 2Y1 

2A2 
(13) >-_-+--,-17~) 2Y2 

2A3 
(15) >_+...;1",,5):.. 2Y3 

2A4 (17) > ___ (;.;3.:..) 2Y4 

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

Supply voltage, VCC ........ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .. .. . . . . . . . . . . .. . . . . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................................... - 0.5 V to VCC 
Input clamp current.................. ............................ ........ ............... -30 rnA 
Current into any output in the low state: SN54BCT241 ........................................ 96 rnA 

SN74BCT241 ....................................... 128mA 
Operating free-air temperature range: SN54BCT241 ................................. - 55·C to 125·C 

SN74BCT241 ..................................... O·C to 70·C 
Storage temperature range..................... .................................. -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. 

NOTE 1: The input negative-voltage rating may be exceeded if the input cl~mp current rating is observed. 

recommended operating conditions 

SN54BCT241 SN74BCT241 UNIT 
MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

11K Input clamp current 18 -18 rnA 

IOH High-level output current -12 -15 rnA 

IOl low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 ·C 

TEXAS .." 
INSTRUMENTS 
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SN54BCT241, SN74BCT241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

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

PARAMETER TEST CONOITIONS SN54BCT241 SN74BCT241 

MIN TYpt MAX MIN TYpt 

VIK Vcc - 4.5 V, 11- -18mA -1.2 

IOH--3mA 2.4 3.3 2.4 3.3 

VOH Vcc ~ 4.5V 10H ~ -12mA 2 3.2 

10H ~ -15mA 2 3.1 

VOL Vee ~ 4.5V 10l - 48 rnA 0.38 0.55 

10l - 64 rnA 0.42 

II Vcc ~ 5.5 V, VI ~ 5.5V 0.1 

IIH Vee ~ 5.5 V, VI~2.7V 20 

III 
11Gor2G Vee - 5.5 V, VI - 0.5 V -1 

I Any A Input Vee - 5.5 V, VI - 0.5 V -1.6 

10ZH Vee - 5.5 V, Vo - 2.7V 50 

10Zl Vee - 5.5 V, Vo - 0.5V -50 

lost Vee ~ 5.5 V, Vo ~ 0 -'100 -225 -100 

ICCH Vee ~ 5.5 V, Outputs high 23 43 23 

ICCl Outputs open Outputs low 53 85 53 

ICCZ Outputs disabled 4 10 4 

ei Vee ~ 5V, VI ~ 2.5 VorO.5 V 6 6 

eo Vee ~ 5V, Vo ~ 2.5 VorO.5V 11 11 

t All typical values are at VCC ~ 5 V, TA ~ 25'C. 
:I: Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

Vcc - 5V, VCC - 4.5 V to 5.5 V, 
Cl ~ 50pF, Cl ~ 50pF, 

FROM TO 
Rl ~ soon, Rl ~ soon, 

PARAMETER R2 ~ soon, R2 ~ soon, 
(INPUT) (OUTPUT) TA ~ 25'C TA ~ MIN to MAX§ 

'BCT241 SN54BCT241 SN74BCT241 

MIN TYP MAX MIN MAX MIN 

tPlH A Y 0.5 2.5 4.5 0.5 5.2 0.5 

tPHl 1 3 5.4 1 6.3 1 

tpZH GorG y 1 5.7 7.8 1 9.1 1 

tpZl 1 5.2 8.6 1 10 1 

tpHZ GorG y 1 5.8 6.8 1 8.4 1 

tPlZ 1 7 8.1 1 11 1 
.. 

§ For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions . 

TEXAS ." 
INSTRUMENTS 

POST OFFICE B~X 656303 • DALLAS, TEXAS 75266 

UNIT 
MAX 

-1.2 V 

V 

V 
0.55 

0.1 rnA 

20 p.A 
-1 

rnA 
-1.6 

50 p.A 
-50 ,.A 

-225 rnA 

43 rnA 

85 rnA 

10 rnA 

pF 

pF 

UNIT 

MAX 

4.9 ns 
5.9 

8.7 ns 
9.4 

8.1 ns 
9.9 

2-17 
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SN54BCT241, SN74BCT241 
OCTAL BUFFERS AND LlN,E DRIVERS WITH 3-8TATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

S1 

R1 

FROM OUTPUT TEST 
UNDER TEST ~,.... .... - .... - POINT 

Ct. 
(S .. Note AI 

R2 

LOAD CIRCUIT 

INPUT .L1.5 V \. ;:;;-;- - 3 V 

~ ,. OV 

tPLH~ ~tPHL 
IN·PHASE I /' ~ i'-:-!5~ VOH 
OUTPUT I • 1.SV, e 

., , VOL 
tPHL~ ~\pLH 

OUT·Of·PHASE '\. 1.5 V ~ VOH 
OUTPUT • • __ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST 81 

IPLH Open 

IpHL Open 

IPZH Open 

IPZL Closed 

IPHZ Open 

IPLZ Closed 

~1.5V -F3V 

~ r-L1~'-:""--OV 
tPZL~ j4- I 

:~~-~lI1: -l~ * 3.SV 
WAVEFORM 1 I 1.5 V I , 
(S .. Note BI I I __ t 

, -"E VOL 
tPZH..... 14-:1 ....... ....' LO 3 V r PHZ.... r-..I. . 
~3b-VOH 

WAVEFORM 2 . I 
(S .. Note BI 1.5 V 

.3V 
------- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

2-18 

B. Waveform r is for an output wilh internal conditions such thai 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 the generators having the following characteristics: PRR ,: 10 MHz. Zo = 50 n. tr ,: 2.5 ns. tf ,: 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS • 
INSTRUMENTS 
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SN54BCT244, .SN74BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• 3-8tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P·N·P Inputs Reduce DC Loading 

• State of the Art BICMOS Design 
Significantly Reduces ICCZ 

• Comparable Speed and Improved Power 
Performance Relative to 54F174F244 

• ESD Protection Exceeds 2000 V per 
MIL-8TD-883C, Method 3015 

• Package Options Include "Small Outline" 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mll DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT240 and 'BCT241, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. 

The SN54BCT244 is characterized for operation 
over the full military temperature range of 
-55·C to 125·C. The SN74BCT244 is 
characterized for operation from O·C to 70·C. 

logic symbolt 

(18) 1YI 
(16) 

1Y2 
(14) 

1V3 

IA4 
(12) 

1Y4 

2G 

2Al (9) 2Vl 

2A2 f7) 2V2 

2A3 (5) 2V3 

2A4 (3) 2V4 

t This symbol is in accordance wilh ANSI/IEEE Sid 91·1984 and lEe 
Publication 617·12. 

PRODUCTION DATA documents contain Informallon 
current II a' pubHcation data. Products conform to 
apecHicatkml per the terma of Texas Inatruments 
otandard warranty. Production proc.lllng dOlI not 
noc .... ~1y Includo ta.,lng a' all paramotars. TEXAS ", 

INSTRUMENTS 

03057. OCTOBER 1987-REVISED OCTOBER 1988 

SN54BCT244 ••• J PACKAGE 
SN74BCT244 ••• OW OR N PACKAGE 

(TOP VIEW) 

Vee 

1A1 2G 
1Y1 

1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 

2A2 
1Y4 

GND 2A1 

SN54BCT244 ••• JK PACKAGE 

(TOP VIEW) 

3 2 1 2019 

4 18 1Y1 
5 17 2A4 

9 10 11 1213 

16 1Y2 
15 2A3 
14 1Y3 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 
CONTROL INPUT 

1G,2G A Y 

H X Z 

L L L 
L H H 

Copyright @ 1988, Texas Instruments Incorporated 
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SN54BCT244, SN74BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

lAl _1"'21'--__ -1 1181 lVl 

lA2 -'1"'41 ___ -t 1161 1Y2 

lA3 -'1""61 __ --'1 >-_--If-..:..l1:..;.4 ... 1 1Y3 

lA4 ...;1:::181'--__ -1 > ___ ...:.1.:,:12::....1 1Y4 

26 

2Al 1111 > __ +---:.;19;:..1 2Vl 

2A2 -,1.;,::13::....1 __ -I > __ t-""",,",17.:..1 2V2 

2A3 -:.;.115::!1 __ --I > __ t-...:;;15.:..1 2V3 

2A4 1171 >-___ --"'13 ... 1 2V4 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Input voltage............................. ............... ... ....................... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state....................................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT244 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74BCT244 ....................................... 128 mA 
Operating free-air temperature range: SN54BCT244 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55·C to 125·C 

SN74BCT244 ..................................... O·C to 70·C 
Storage temperature range. . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. . .. . .. . . . . . . . . . .. . . .. . - 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. 

TEXAS ." 
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SN54BCT244, SN74BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54BCT244 SN74BCT244 

MIN NOM MAX MIN NOM 

VCC Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

11K Input clemp current -18 

10H High-level output current -12 

10l low-level output current 48 

TA Operating free-air temperature -55 125 0 

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

PARAMETER TEST CONDITIONS SN54BCT244 SN74BCT244 

MIN Typt MAX MIN Typt 

VIK VCC - 4.5V, II - -18mA -1.2 

10H - -3mA 2.4 3.3 2.4 3.3 

VOH VCC = 4.5V 10H = -12mA 2 3.2 

10H - -15mA 2 3.1 

VOL VCC = 4.5V 10l - 48mA 0.38 0.55 

10l - 64mA 0.42 

II VCC = 5.5 V, VI = 5.5V 0.1 

IIH VCC - 5.5V, VI - 2.7 V 20 

III VCC - 5.5 V, VI - 0.5V -1 

10ZH VCC = 5.5 V, Vo = 2.7V 50 

10Zl VCC - 5.5 V, Vo - 0.5V 50 

10S* Vee - 5.5V, Vo - 0 -100 -225 -100 

ICCH I Outputs high 23 40 23 

ICCl VCC = 5.5 V I Outputs low 53 80 53 

ICCZ I Outputs disabled 4 10 4 

t All typical values are at Vee = S V, TA = 2S·C. 
:I: Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

VCC - 5V, VCC - 4.5Vt05.5V, 
CL = 50pF, CL = 50pF, 

FROM TO 
R1 = 500n, R1 = 500 n, 

PARAMETER R2 = 500n, R2 = 500n, 
(INPUT) (OUTPUT) TA = 25"C TA = MIN to MAX§ 

'BCT244 SN54BCT244 SN74BCT244 

MIN TYP MAX MIN MAX MIN 

tplH A Y 1.2 2.5 4.4 0.9 5.3 0.7 

tPHl 1.7 3.2 5 1.4 6 1.4 

tPZH G y 2 5.7 7.8 2 9 2 

tPZl 2 5.9 8.1 2 9.4 2 

tPHZ G y 2 5.4 6.7 2 8 2 

tPLZ 2 6.1 7.6 2 9.8 2 

§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

TEXAS ." 
INSTRUMENTS 
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UNIT 
MAX 

5.5 V 

V 

0.8 V 
-18 mA 

-15 mA 

64 mA 

70 ·C 

UNIT 
MAX 
-1.2 V 

V 

V 
0.55 

0.1 mA 

20 p.A 
-1 mA 

50 p.A 
-50 p.A 

-225 mA 

40 mA 

80 mA 

10 mA 

UNIT 

MAX 

5 ns 
5.5 

8.7 ns 
8.9 

7.7 ns 
8.9 
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SN54BCT244, SN74BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - R1 - R2 

S1 

R1 

FROM OUTPUT~ ....... _ .. _ TEST 
UNDER TEST POINT 

CL 
CS •• NOle AI 

R2 

LOAD CIRCUIT 

INPUT J.1.5V \~-;,-3V 
: I 0 V 

IPLH~ ~IPHL 
IN-PHASE I " I i,-!;-;: VOH 
OUTPUT I . 1.5V: ~ 

, I Voc 
IPHL~ ~lpLH 

OUT -OF-PHASE '\. 1.5 V Y;;:v VOH 

OUTPUT • • VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST S1 

tPLH Open 

tpHL Open 

tpZH Open 

tPZL Closed 

tpHZ Open 

tpLZ Closed 

~~
3V 

15 V 15 V 

: J---- OV 
IpZl -+I r+- I 

:~~-~~: -:~ d.5V 
WAVEFORM 1 I 1 5 V I I 
(See NOle BI I I.I-

I --~ 
IPZH--+I t+-: - 1. VOL 

I IpHZ-.I ~J.. 0.3 V 

~Jb
J[-VOH 

WAVEFORM 2 I 
(See NOle BI 1.5 V 

.3 V 
------- .OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

NOTES: A. CL includes Ilrobe and jig capacitance. 
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 wHh internal conditions such that the output is high except when disabled by the output control. 
C. All Input pulses are supplied by the generators having the following characteristics: PRR ,;; 10 MHz. Zo ~ 50 n. tr ,;; 2.5 ns. tf ,;; 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS ." 
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SN54BCT245, SN74BCT245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• BiCMOS Design Substantially Reduces 
Standby Current 

• 3-State Outputs Drive Bus Lines Directly 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• Comparable Speed and Improved Power 
Performance Relative to SN54F245, 
SN74F245 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. Implementing the control function 
minimizes external timing requirements. 

The devices allow 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 (OIR) input. The enable input (G) can 
disable the device so that the buses are 
effectively isolated. 

The SN54BCT245 is characterized for operation 
over the full military temperature range of 
- 55·C to 125·C. The SN74BCT245 is 
characterized for operation from O·C to 70·C. 

FUNCTION TABLE 

ENABLE 
DIRECTION 

G 
CONTROL OPERATION 

DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

PRODUCTION DATA documenta contain InformaUon 
current II 01 publication d.le. Producte conlonn to 
apacJIJcaUona per tile terma 01 Texa. Inltruments 
llendard warr.nty. Production pro ..... ng don not 
noe._Ny Incblda t •• tlng 01 .11 par.melers. TEXAS • 

INSTRUMENTS 

03057. SEPTEMBER 19B5-REVISED APRIL 1989 

SN54BCT245 •.• J PACKAGE 
SN74BCT245 ••• DW OR N PACKAGE 

(TOP VIEW) 

DrR Vee 
A1 G 

B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 

B6 
B7 

GND B8 

SN54BCT245 ••• FK PACKAGE 

(TOP VIEW) 

A3 4 
A4 5 

A5 6 

A6 7 

A7 8 

9 10111213 

18 

17 

16 

15 

14 
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SN54BCT245, SN74BCT245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 

DIR 

1191 0 
AI 

Bl 

A2 

B2 

A3 

B3 

A4 

84 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 

Publication 617-12. A5 

Pin numbers shown are for OW, J, and N packages. B5 

A6 

B6 

A7 

B7 

AB 

BB 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage (see Note t) ....... ................................................... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state........................ -0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT245 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74BCT245 ....................................... 128 mA 
Operating free-air temperature range: SN54BCT245 . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . - 55'C to 125'C 

SN74BCT245 . . .. . . . . . . .. .. . . . . . . . .. . . . .. . . .. . . . .. O'C to 70'C 
Storage temperature range. .. . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . .. . . . .. . . .. . - 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 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended operating condHions" is not implied. 
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions 

SN54BCT245 SN74BCT245 UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.S O.S V 

11K Input clamp current -IS -IS mA 

IOH High-level output current AI-AS -3 -3 mA 

61-6S -12 -15 mA 

IOL Low-level output current AI-AS 20 24 rnA 

61-6S 48 84 rnA 

TA Operating free-air temperature -55 125 0 70 'e 

TEXAS ." 
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SN54BCT245, SN74BCT245 
OCTAL BUS TRANSCEIVERS WITH a-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS SN54BCT245 SN74BCT245 

MIN TypT MAX MIN Typt 

VIK VCC - 4.5 V, 11K - -18mA -1.2 

Any A IOH ~ -1 mA 2.5 3.4 2.5 3.4 

IOH--3mA 2.4 3.3 2.4 3.3 

VOH VCC ~ 4.5V IOH - -3mA 2.4 3.3 2.4 3.3 
AnyB IOH - -12mA 2 3.2 

IOH ~ -15mA 2 3.1 

Any A IOl - 20mA 0.3 0.5 

VOL VCC ~ 4.5V IOl - 24mA 0.35 

AnyB IOl ~ 48mA 0.38 0.55 

IOl - 64mA 0.42 

11* 
AandB VCC - 5.5V VI - 5.5V 1 
DIRandG VCC - 5.5V VI- 5.5V 0.1 

IIH* 
AandB 

DIR and G 
VCC ~ 5.5V, VI ~2.7V 70 

20 

III 
AandB VCC ~ 5.5 V, VI ~ 0.5V -0.65 
DIRandG -1.2 

IOS§ Any A VCC ~ 5.5 V, Vo ~ 0 -60 -150 -60 

AnyB -100 -225 -100 

ICCH VCC - 5.5 V, See Nole 2 36 57 36 

ICCl VCC ~ 5.5 V, See Nole 2 57 90 57 

ICCZ VCC - 5.5V 10 15 10 

Cin I Gand DIR 7 7 

CIO I AloB VCC ~ 5.5 V, VI ~ 2.5VorO.5V 9 9 

CIO I BloA 12 12 

t All typical values are at VCC ~ 5 v, TA ~ 25'C. 
* For 1/0 ports, Ihe parameters IIH and III include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 2: ICCH and ICCl are measured in the A to B mode. 

switching characteristics (see Figure 1) 

VCC - 5V, VCC - 4.5 V 10 5.5 V, 
CL ~ 50pF, CL ~ 50pF, 

FROM TO 
R1 ~ 500n, R1 ~ 500n, 

PARAMETER R2 ~ 500n, R2 ~ 500n, 
(INPUT) (OUTPUT) TA ~ 25'C TA ~ MIN to MAX 

MAX 
-1.2 

0.5 

0.55 

1 

0.1 

70 

20 
-0.65 
-1.2 

-150 

-225 

57 

90 

15 

'BCT245 SN54BCT245 SN74BCT245 

IPlH AorB BorA 
IpHl 

IPZH G AorB 
tpZl 

tPHZ G AorB 
IpLZ 

MIN 

1 

1.5 

1.5 
1.5 

1.5 

1.5 

TYP MAX MIN 

4.4 6 1 

4.8 6.6 1.5 

8 9.4 1.5 

8 10.2 1.5 

5.8 8.3 1.5 

5.1 7.8 1.5 

TEXAS • 
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MAX MIN MAX 

7.2 1 7 

7.6 1.5 7 

11.2 1.5 10.9 

11.8 1.5 11.6 

9.7 1.5 9.3 

9.6 1.5 9.1 

5.5 V 

UNIT 

V 

V 

V 

mA 

p.A 

mA 

mA 

mA 

pF 

UNIT 

ns 

ns 

ns 

2·25 

II 
tI) -"5 
~ 
(3 
tn o 
:E o 
iii 
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SN54BCT245, SN74BCT245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - R1 - R2 

S1 

R1 

FROM OUTPUT __ ... _ .. _ TEST 
UNDER TEST POINT 

CL 
is .. NOle AI 

R2 

LDAD CIRCUIT 

INPUT '/',5 V \ ~5:- - 3 V 

--" i- OV 

tPLH~ ~IPHL 
IN-PHASE I " I i,-!;~ VOH 
OUTPUT, _ 1.5V: ~ 

, I Voc 
IpHL ------... I4----*-IPLH 

\
1 . ~VOH OUT-OF-PHASE , .5 V 1,5 V 

OUTPUT _ • __ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST S1 

IPLH Open 

IpHL Open 

IPZH 'Open 

IPZL Closed 

IPHZ Open 

IPLZ Closed 

~~
3V 

15 V 15 V 

: J---- OV 
tPZl .... j+- I 

I I tPLZ~ l+-
WAVEFORM 1 I ~.~ t-ll?4' -1- = 3,5 V 
iSee Note BJ I I __ i 

I -~ VOL 

'-' f""t'3k~*-=-::HV 
WAVEFORM 2 I 
ISee Note BI 1.5 V 0.3 V 

------- .OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. THREE-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacilance. 
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 the generators having the following characteristics: PRR ,;; 10 MHz. Zo = 50 n. tr ,;; 2.5 ns. If ,;; 2.5 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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• 8·Latches In a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• State of the Art BICMOS Design 
Significantly Reduces ICC 

• Comparable Speed and Improved Power 
Performance Relative to 54F174F373 

• 3-8tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-8TD-883C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic Ceramic 30o-mll DIPs 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads, They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, 
and working registers, 

The eight latches of the 'BCT373 are 
transparent D-type latches, While the enable (C) 
is high, the Q outputs will follow the data (D) 
inputs, When the enable is taken low, the Q 
outputs will be latched at the levels that were set 
up at the D inputs, 

A buffered output-control (OC) input can be 
used to place the eight outputs in either a 
normal logic state (high or low logic levels) or a 
high-impedance state, In the high-impedance 
state the outputs neither load nor drive the bus 
lines significantly, The high-impedance third 
state and increased drive provide the capability 
to drive the bus lines in a bus-organized system 
without need for interface components, 

The' output control (OC) does not affect the 
internal operations of the latches, Old data can 
be retained or new data can be entered while 
the outputs are off, 

The SNS4BCT373 is characterized for operation 
over the full military temperature range of 
-SS·C to 12S·C, The SN74BCT373 is 
characterized for operation from O·C to 700C, 

SN54BCT373, SN74BCT373 
OCTAL D·TYPE TRANSPARENT LATCHES 

WITH 3·STATE OUTPUTS 
03145, SEPTEMBER 19B5-REVISED OCTOBER 1988 

SN54BCT373 " , J PACKAGE 
SN74BCT373 , " DW OR N PACKAGE 

(TOP VIEW) 

2D 4 

20 
30 

Vee 
80 
80 
70 
70 
60 
60 
50 
50 

GNO'"-L.,;;"""....;.;.JI-'C 

SN54BCT373 ••• FK PACKAGE 

(TOP VIEW) 

5 

6 

7 

8 

o 0luo tlo __ >00 

3 2 1 2019 

OOUOO 
"<t Z. I/') I/') 

c.:> 

18 

17 

16 

15 

14 

FUNCTION TABLE 
(each latch) 

INPUTS 

80 
70 
70 
60 
60 

OUTPUT 

OC ENABLEC D 
Q 

L H H H 
L H L L 

L L X 00 
H X X Z 

Copyright ® 1988, Texas Instruments Incorporated PRODUCTION DATA documents contain Inlonnotlon 
curnnt .. 01 publlcaUon dale. Products conform to 
lpeclllcallana por .... IInnI 01 Toxu Instruments 
....- WIfrIIIiy. Produc6on procoeolng d ... not 
_Iy lncIudI_ ... 01.11 ............... TEXAS • 
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SN54BCT373, SN74BCT373 
OCTAL OoTYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 

10 10 
20 20 
3D 30 
40 40 

50 50 

60 (15) 
60 

70 (17) (16) 
70 

80 (18) (19) 
80 

30 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 30":':":--+-l 

Publication 617-12. 

Pin numbers shown are for OW, J, and N packages. 

40":':":--+-l 

50";';';;':"'-+-l 
50 

70---+-i 

80";';';;':"'---l 

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

Supply voltage, VCC ..... . .. ..... . .. . .. .. ........ ... ... . .... . ..... .. . . .. ....... .... -0.5 V to 7 V 
Input voltage (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the disabled Dr power-off state.. ... .. ... .. ......... .. .. -0.5 V to 7 V 
Voltage applied to any output in the high state. .. .... ... .. . ... ... .. ...... ... .. .. . .. .. -0.5 V to VCC 
Input clamp current.. ... ... . .... . .. ... ... .... .. .. .. ... .. ... . ... .. ... . ..... .. ...... ...... -30 mA 
Current into any output in the low state: SN54BCT373 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74BCT373 ....................................... 128 mA 
Operating free-air temperature range: SN54BCT373 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74BCT373 ..................................... O°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 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. 

NOTE 1: The input negative-voltage rating may be exceeded if the input clamp current rating is observed. 
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SN54BCT373, SN74BCT373 
OCTAL D·TYPE TRANSPARENT LATCHES 

WITH 3·STATE OUTPUTS 

recommended operating conditions 

SNS4BCT373 SN74BCT373 

MIN NOM MAX MIN NOM 

VCC Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

11K Input clamp current -18 

10H High-level output current 12 

10l low-level output current 48 

TA Operating free-air temperature -55 125 0 

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

PARAMETER TEST CONDITIONS SNS4BCT373 SN74BCT373 

MIN TYPT MAX MIN TYPT 

VIK Vee - 4.5 V, II - -18mA -1.2 

IOH = -3mA 2.4 3.3 2.4 3.3 

VOH Vce = 4.5V 10H - 12mA 2 3.2 

10H - -15mA 2 3.1 

VOL Vce = 4.5 V 10l - 48mA 0.38 0.55 

IOl = 64 rnA 0.42 

IOZH Vec - 5.5V, Vo - 2.7V 50 

IOZl Vcc - 5.5 V, Vo - 0.5V -50 

II Vce = 5.5 V, VI = 5.5V 0.4 

IIH Vce - 5.5V, VI-2.7V 20 

III Vce - 5.5 V, VI- 0.5V -0.6 

lOS; Vee - 5.5 V, Vo = 0 -100 -225 -100 

lecl Vee = 5.5V 37 60 37 

ICCH Vee - 5.5V 2 5 2 

ICCZ Vce - 5.5V 5 8 5 

Ci Vce - 5V, VI- 2.5VorO.5V 6 6 

Co' Vce - 5V, Vo - 2.5VorO.5V 11 11 

t All typical values are at VCC = 5 V, TA = 25·C. * Not more than one output should be shorted at a time and the duration of the short circuH should not excsed one second. 

timing requirements 

VCC - SV, v - 4.5 VloS.S v, 
TA = 2S·C TA = MIN 10 MAX' 

MAX 
5.5 

0.8 
-18 

15 

64 
70 

MAX 
-1.2 

0.55 

50 

-50 

0.4 

20 
-0.6 

-225 

60 

5 

8 

'BCT373 SN54BCT373 SN74BCT373 

MIN MAX MIN MAX MIN MAX 

tsu Setup time, Data before enable C ,J. 2 2 2 

th Hold time, Data after enable C ,J. 5.5 5.5 5.5 

tw Pulse duration, Enable C high 7.5 7.5 7.5 

§ For conditions shown as MIN or MAX. use the appropriate value specified under Recommended Operating Conditions. 

TEXAS .. 
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UNIT 

V 

V 

V 

rnA 

rnA 

rnA 
·C 

UNIT 

V 

V 

V 

p.A 

p.A 

mA 

p.A 

mA 

mA 

mA 

mA 

mA 

pF 
pF 

UNIT 

ns 

ns 

ns 
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SN54BCT373,SN74BCT373 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-8TATE OUTPUTS 

switching characteristics (see Figure 1) 

Vee = 5V, 
CL = SOpF, 

FROM TO 
RI = soon, 

PARAMETER R2 = soon, 
. (INPUT) (OUTPUT) TA = 26'C 

vee = 4.&V~6.6V, 
CL = SOpF, 
RI = soon, 
R2 = soon, 

TA - MIN to MAXt 

'BCT373 SN54BCT373 SN74BCT373 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 0 AnyQ 2 5.9 7.7 1.6 10.1 2 9.3 

tpHL 0 AnyQ 2 6.7 8.5 1 10.3 1.5 9.5 

tpLH C AnyQ 2 6.2 8.2 2 10.1 2 9.3 

tpHL C AnyQ 2 5.9 7.8 2 9.2 2 8.8 

tpZH DC AnyQ 1 7.8 9.6 1 12.3 1 11.8 

tPZL DC AnyQ 1 8.2 10.2 1 12.5 1 12 

tpHZ DC AnyQ 1 4.9 8.6 1 7.4 1 7 

tpLZ OC AnyQ 1 5 8.7 1 8.1 1 7.4 

• t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. 
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SN54BCT373, SN74BCT373 
OCTAL OoTYPE TRANSPARENT LATCHES WITH 3-STATE 

OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 
51 

Rl 

fROM OUTPUT --4.-.... - ... - TEST 
UNDER TEST POINT 

CL 
ISae Note Al 

R2 

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG 

TIMING L 3V 
INPUT ___ ~4_'.:..5~ _____ ov 

... t.u...,...th .... 

~: :----3V 
DATA 1.5 V 1.5 V 
INPUT 0 V 

VOLTAGE WAVEfORMS 
SETUP AND HOLD TIMES 

INPUT .:L,.5 V \ ~~- - 3 V 

~ 1- OV 

tPLH~ ~IPHL 

SWITCH POSITION TABLE 

TEST SI 

tPLH Open 

tpHL Open 

tpZH Open 

tpZL Closed 

tPHZ Open 

tpLZ Closed 

HIGH-LEVEL ~----3 V 
PULSE '.5V ,.5V, 

I ,0 V 
_Iw_ 

:--- Iw ---: 3 V 
LOW-LEVEL ~'.5V --,.5V.v-
PULSE ~---ov 

OUTPUT 
CONTROL 

VOLTAGE WAVEfORMS 
PULSE DURATIONS 

r-3V ~'.5V 1,.5V 

~ -----OV 

IpZL~ j+- I IN-PHASE I " 1 il-6~ VOH 
OUTPUT I ,.5V: ~ 

I I. VOL 
tpHL ~ I4----*-IPLH 

OUT-Of-PHASE \,.5 V Fsv VOH 

OUTPUT • - -- VOL 

I I tPLZ~ ~ 

WAVEfORM 1 I ~.~ ;rz41 -1- . 3.5 V 
(See NOle 81 1 I __ *-

, -~ VOL 
IpZH.... I4tPHz-+l 14- Lo.3 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ~I ~l-VOH 

WAVEfORM 2 1 5 V 
(Sae Note 81 '_ ~ _ _ _ _ _ ~.g ~ 

VOLTAGE WAVEfORMS 
ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

NOTES: A. CL includes probe and jig capac~ance. 
B. Input pulses ere supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, Ir = 2.5 ns, If = 2.5 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 wijh internal conditions such that the output is high except when disabled by the output control. 
O. The outputs Bre measured one at"s time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN54BCT374, SN74BCT374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03130. SEPTEMBER 19S5-REVISED DECEMBER 1988 

• 8 D-Type Flip-Flops In a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• State o~ the Art BiCMOS Design 
Significantly Reduces ICC 

• Comparable Speed and Improved Power 
Performance Relative to 54F174F374· 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300o-mll 
DIPs 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers •. I/O ports, bidirectional bus drivers, 
and working registers. 

SN54BCT374 ••• J PACKAGE 
SN74BCT374 ••• DW OR N PACKAGE 

(TOP VIEW) 

00 

L 
L 

L 
L 
L 
H 

20 4 
20 
30 

Vee 
80 
80 
70 
70 
60 
60 
50 
50 

GNO -"" __ .J-" elK 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

elK D Q 

t H H 

t L L 
L X 00 
H X 00 
J, X Xc 
X X Z 

The eight flip-flops of the 'BCT374 are edge-triggered D-type flip-flops. On the positive transition of the 
clock, the Q outputs will be set to the logic levels that were set up at the D inputs. 

A buffered output-control (~C) input can be used to place the eight outputs in either a normal logic state 
(high or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system without need for interface or pull-up components. 

The output control (DC) does not affect the internal operations of the flip-flops. Old data can be retained or 
new data can be entered while the outputs are in the high-impedance state. 

The SN54BCT374 is characterized for operation over the full military temperature range of - 55·C to 125·C. 
The SN74BCT374 is characterized for operation from O·C to 70·C. 

PRODUCTION DATA documonts contain InformaDon 
current .. of puIIIlcoUon d_ Products conform to 
opecHlcoUono per tho tarma 01 To... lnotruments 
atandord W8lI'Inty. ProducUon procoaoing _ not 
_IV Include _n9 01 all poromatsrs. 
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logic symbolt 

oc 

ClK 

10 10 " 20 
141 

30 
171 

40 
181 

50 
1131 

60 
1141 

70 
1171 

80 
1181 

121 10 

151 
20 

161 
30 

191 
40 

1121 
50 

1151 
60 

1161 
70 

1191 80 

SN54BCT374, SN74BCT374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

20 ;.;:14,,-1 _-+-1 

30:..:17,,-1_-+-1 

40;.;:18,,-1_-+-1 

1131 
50'----+-1 

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

Pin numbers shown are for OW. J. or N packages. 

7D.:..;ll...:.7:....' -+-f 

8D;.;:ll..:,8''---_-I 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted):!: 

Supply voltage, VCC _ . ____ . ____ . __ . ___ . _ . _ . __ . _ . ___ ........... ; .. __ ............. _ . _ - 0.5 V to 7 V 
Input voltage (see Note 1) .................................... __ ............... __ ... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state .................. _..... -0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................... ____ .. ___ ...... _ -0_5 V to VCC 
Input clamp current. . _ ................................................ _ .............. __ . - 30 mA 
Current into any output in the low state: SN54BCT374 ............... _. _. _ ........... _...... .. 96 mA 

SN74BCT374 ..... .............. ............... ..... 1~8 mA 
Operating free-air temperature range: SN54BCT374 ............................ _ . . . . - 55·C to 125·C 

SN74BCT374 .. _ . _ .......... _ .. _ . __ . . . . . . . . . . . . . .. O·C to 70·C 
Storage temperature range ..... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65·C to 150·C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These Bre 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. 

NOTE 1: The input negative voltage rating may be exceeded if the input clamp current rating is observed. 
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SN54BCT374, SN74BCT374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-8TATE OUTPUTS . 

recommended operating conditions 

SN54BCT374 SN74BCT374 
MIN NOM MAX MIN NOM 

VCC Supply Voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

11K Input clamp current -18 

10H High-level output current -12 

10l low-level output current 48 

TA Operating free-air temperature -55 125 0 

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

PARAMETER TEST CONDITIONS SN54BCT374 SN74BCT374 

MIN TYPT MAX MIN TYPT 

VIK VCC - 4.5 V, 11- -18mA -1.2 

10H - 3mA 2.4 3.3 2.4 3.3 

VOH Vee = 4.5V IOH - -12mA 2 3.2 

10H - -15mA 2 3.1 

Val Vee = 4.5V IOl = 48mA 0.38 0.55 

10l - 64mA 0.42 

10lH Vee - 5.5 V, Va - 2.7 V 50 

lOll VCC - 5.5 V, Va = 0.5V -50 

II Vee - 5.5 V, VI- 5.5V 0.4 

IIH VCC - 5.5V. VI-2.7V 20 

III VCC - 5.5 V, VI- 0.5V -0.6 

105* VCC = 5.5 V, Va = 0 -100 -225 -100 

ICCl VCC - 5.5V 37 60 37 

leeH VCC - 5.5V 2 5 2 

ICCl VCC = 5.5V 5 8 5 

Ci VCC - 5V, VI- 2.5VorO.5V 6 6 

Co VCC - 5V, Va - 2.5VorO.5V 10 10 

t All typical values are at VCC = 5 V, TA = 25'C. 
* Not more than one output should be shorted at a time and the duration of the short circuij should not exceed one second. 

timing requirements 

VCC - 5V, VCC - 4.5 V to 5.5 V, 
TA = 25'C TA = MIN to MAX§ 

MAX 

5.5 

0.8 
-18 

·-15 

64 

70 

MAX 

-1.2 

0.55 

50 
-50 

0.4 

20 
-0.6 

-225 

60 
5 

8 

'BCT374 SN54BCT374 SN74BCT374 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 70 70 70 

tsu Setup time, Data before ClK t 6.5 6.5 6.5 

th Hold time, Data before ClK t 0 0 0 

tw Pulse duration, ClK high 7 8 7 

§ For conditions shown as MIN or MAX, use the appropriate value spec~ied under Recommended Operating Conditions. 
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UNIT 

V 

V 

V 

mA 
mA 

mA 

'c 

UNIT 

V 

V 

V 

p.A 
p.A 
mA 

,.A 
mA 

mA 

mA 

mA 

mA 
pF _ 

pF 

UNIT 

MHz 

.ns 

ns 

ns 



SN54BCT374, SN74BCT374' 
OCTAL D·TYPE EDGE·TRIGGERED FLIP·FLOPS 

WITH 3·STATE OUTPUTS 

switching characteristics (see Figure 1) 

VCC - 5V, Vcc - 4.5 V to 5.5 V, 
CL = 50pF, CL = 50pF, 

FROM TO 
Rl = 500n, Rl = 5oon, 

PARAMETER R2 = 500n, R2 = 500n, 
(INPUT) (OUTPUT) TA = 25"C TA = MIN to MAXt 

'BCT374 SN54BCT374 SN74BCT374 

MIN TVP MAX MIN MAX MIN MAX 

fmax 70 70 70 

tPLH ClK Q 2 7.2 9.1 2 11.6 2 10,6 

tpHL 2 7.1 8.8 2 10.6 2 10 

tpZH DC Q 1 8.3 10.1 1 12:7 1 12.3 

tPZL 1 8.6 10.6 1 13 1 12.7 

tPHZ OC Q 1 4.7 6.3 1 7.1 1 6.8 

tPLZ 1 4.8 6.3 1 7.5 1 6.8 

t For conditions shown as MIN or MAX, use the appropriate value specijled under Recommended Operating Conditions. 
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ns 
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SN54BCT374, SN74BCT374 
OCTAL D·TYPE EDGE·TRIGGERED FLIP·FLOPS 
WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
7V 

b RL - Rl - R2 
Sl 

Rl 

FROM OUTPUT ~ ........ _ ... _ TEST 
UNDER TEST POINT 

CL 
ISea NOI. AI 

R2 

TIMING 
INPUT 

LOAD CIRCUIT 

3V 

/.}:...5 '!. __ u _ 0 v ----' , 
.. I.u ...... lh .... 

~' -:----3V 
DMA 1.5V 1.5V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT £'.5 V \ ~~- - 3 V 

-.J, /. OV 

IPlH~ ~IPHL 
IN·PHASE I " / ~,-§~ VOH 
OU~~ , • 1.5V: ~ 

, I VOL 
IPHl ~ l4--*-'pLH 

OUT·OF·PHASE \1.5V F VOH 
OUTPUT • . __ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

HIGH·lEVEl 
PULSE 

SWITCH POSITION TABLE 

TEST 81 

tpLH Open 

tPHL Open 

tPZH Open 

tPZL Closed 

tPHZ Open 

tpLZ Closed 

~---3V 

~I.OV "ovl'..-ov _Iw_ 
:e-- tw -: 3V 

lOW·lEVEL ~1.5 V 1.5 vV-
PULSE ~---OV 

OUTPUT 
CONTROL 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

~~
3V 

15 V 1.5 V 

: J---- OV 

IPZl ..... ~ I 

: ~ ~~rz4: -r~ 3.5 V 
WAVEFORM 1 I 1 5 V I I 
ISee NOle BI I I __ t. 

/ -~ VOL 
IPZH-+I I4tPHZ -+l I+- Lo.3 V 

~I 3t_l-VOH 
WAVEFORM 2 . I 
ISee NOle BI 1.5 V 

0.3 V 
------- .OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

2-36 

B. Waveform , is for an output with internal condmons 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 dissbled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo ~ 50 n, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 
O. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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• State of the Art BiCMOS Design 
Significantly Reduces ICCZ 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce D-C Loading 

• Data Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed to have the performance of the 
popular SN54BCT240/SN74BCT240 series and, 
at the same time, offer a pinout with inputs and 
outputs on opposite sides of the package, This 
arrangement greatly enhances printed circuit 
board layout. 

The three-state control gate is a 2-input NOR 
gate so that if either <31 or <32 is high, all eight 
outputs are in the high-impedance state, 

The SN54BCT540 is characterized for operation 
over the full military temperature range of 
-55·C to 125·C, The SN74BCT540 is 
characterized for operation from O·C to 70·C, 

FUNCTION TABLE 

INPUTS OUTPUT 

G1 G2 A 
y 

L L L H 
L L H L 
H X X Z 
X H X Z 

z ~ High Impedance 

SN54BCT540, SN74BCT540 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
03125, JULY 1988 

SN54BCT540 , , , J PACKAGE 
SN74BCT540 , , , DW OR N PACKAGE 

(TOP VIEW) 

A1 

A3 

Vee 
G2 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 

GND ....... _---J,... YB 

SN54BCT540 , " FK PACKAGE 

(TOP VIEW) 

N ~ ~ ~N 
<c <c Ie> > It? 

3 2 1 2019' 

A3 4 18 Y1 
A4 5 17 Y2 
A5 6 16 Y3 
A6 7 15 Y4 
A7 8 14 Y5 

9 10 11 12 13 

IXlClIXll'-'" 
<cz>->->-

e> 

Copyright @) 1988, Texas Instruments Incorporated PRODUCTION DATA documenta contain In_Ion 
current .. of publication date. Products conform to 
apecilicatkms per the tenns of Texas Instruments 
standard warranty. Production processing does not 
necessarily Include testing ol.n parameters. TEXAS ,If 
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SN54BCT540, SN74BCT540 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 

• (11 
11) 

EN 
(12 

119) 

r'--~-~:to... 118) Y1 AI 
118) 

VI 

A2 
117) 

V2 

t-----...... 117) V2 t-----..... (18) Y3 

A3 
116) , 

V3 
t-----...... 116) V4 t-----...... 114) V6 

A4 
115) 

V4 

A5 
114) 

V5 

t This symbol is In accorru.nce with ANSI/IEEE Std, 9t -1984 and lEe 
Publication 617-12. A6 

113) 
V6 

A7 
112) 

V7 

A8 
111) 

V8 

absolute maximum ratings over operating free-air temperature range (unl~ss otherwise noted)* 

Supply voltage, VCC ..... " ... _ ............................... _ . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-of! state. . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................................... - 0.5 V to VCC 
Current into any output in the low state: SN54BCT540 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .. .. . .. 96 mA 

SN74BCT540 ....................................... 128 mA 
Operating free-air temperature range: SN54BCT540 . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . - 55°C to 125°C 

SN74BCT540 ..................................... ODC to 70DC 
Storage temperature range ................ _ . _ . .. . .. . .. . . .. . .. .. . .. . .. .. . . .. . . .. . . - 65DC to 150DC 

* 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. 

recommended operating conditions 

SN54BCT540 SN74BCT540 UNIT 
MIN NOM MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

11K Input clamp current 18 18 rnA 

IOH High-level output current -12 -15 rnA 

IOL Low-level output current 48 64 rnA 

TA Operating free-air temperature 55 125 0 70 'e 

TEXAS ." 
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SN54BCT540, SN74BCT540 
OCTAL BUFFERS AND LINE DRIVERS 

WITH a-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONSt SNS4BCTS40 SN74BCTS40 

MIN TYP; MAX MIN-

VIK Vee - 4.5V. 11- -18mA -1.2 

10H = -3mA 2.4 3.3 2.4 

VOH Vee = 4.5V IOH- 12mA 2 3.2 

10H - -15mA 2 

VOL Vee = 4.5V 10l - 48mA 

IOl - 64mA 

0.38 0.55 

10ZH Vee - 5.5V. VO-2.7V 50 

IOZl Vee - 5.5V. Vo - 0.5V -50 

II Vee = 5.5V. VI = 5.5V 0.1 

IIH Vee - 5.5V. VI - 2.7V 20 

III Vec - 5.5V. VI- 0.5V -0.6 

lOS' Vee - 5.5V. Vo - 0 -100 -225 -100 

ICCl VCC - 5.5V 45 71 

leCH Vee - 5.5V 20 30 

leez Vee - 5.5V 3 6 

C; Vee - 5V. VI = 2.5VorO.5V 6 

Co Vec - 5V. VI - 2.5 Vor 0.5 V 10 

t For conditions shown as MIN or MAX. use the appropriate value specified under Recommended Operating Conditions. 
*AII typical values are at Vee = 5 V. TA = 25·C. 

TYP; 

3.3 

3.1 

0.42 

45 

20 

3 

5 

10 

§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

switching characteristics 

VCC - SV, VCC - 4.S V 10 S.S v, 
CL = SOpF, CL = SOpF, 

FROM TO 
R1 = soon, R1 = soon, 

PARAMETER R2 = SOO-O, R2 = soon, 
(INPUT) (OUTPUT) TA = 2S'C TA = MIN 10 MAXt 

'BCT540 SNS4BCTS40 SN74BCTS40 

MIN TYP MAX MIN MAX MIN 

IPlH A Y 2.5 4.1 5.8 1.9 7.2 2 

IPHl A Y 0.6 1.9 3.5 0.3 4.5 0.3 

IPZH G Y 4.8 6.8 8.9 4.1 10.4 4.1 

IPZl G y 6 8 10 5.3 11.8 5.3 

IPHZ G y 3.5 5.7 7.8 2.7 9.4 2.7 

IpLZ G y 3.8 5.5 7.4 3.5 8.9 3.5 

t For conditions specified as MIN or MAX. use the appropriate value specified under Recommended Operating Conditions. 
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UNIT 
MAX 

-1.2 V 

V 

V 
0.55 

50 p.A 
-50 I'-A 

0.1 mA 

20 I'-A 
-0.6 mA 

-225 mA 

71 mA 

30 mA 

6 mA 

pF 

UNIT 

MAX 

6.9 ns 

4 ns 

10.1 ns 

11.3 ns 

9 ns 

8.5 ns 
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SN54BCT540, SN74BCT540 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
1 

7V 

b RL - R1 - R2 

51 SWITCH POSITION TABLE 

R1 

FROM OUTPUT~ ......... _ ... _ TEST 
UNDER TEST POINT 

CL 
(5 •• Not. AI 

R2 

LOAD CIRCUIT 

INPUT J1.5 V \ :;-5~- - 3 V 

: I 0 V 
tPLH~ ,..--...r tpHL 

IN·PHASE I " I i'-5~ VOH 
OUTPUT I '.5 V: e 

I I VOL 
tpHl~ ~tplH 

OUT.Of.PHASE \1,.5V ~ VOH 

OUTPUT • ,.:."~ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

TEST S1 

tpLH Open 

tPHL Open 

tPZH Open 

tPZL Closed 

tPHZ Open 

tpLZ Closed 

r- 3V '5 V '5 V ~ J---- OV 

tpZl -til j+- I 

:\:~-~~:"l~ d.5V ~AVEfORM , I I '.5 V I I 
(5,. Note BI I I __ t. 

I - .... VOL 
tpZH-+I ~t _.... ...... Lo 3 V 

I PHZ.... r"""".l. . 

~~
J[-VOH 

WAVEfORM 2 I , 5 V 
(See Note BI . .3 V 

------- .OV 

OUTPUT 
CONTROL 

·VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

NOTES; A. Cl includes probe and jig capacitance. 

2-40 

B. Waveform' 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 condilions such that the output is high excapt when disabled by the output conlrol. 

C. All input pulses are supplied by the generators having the following characteristics; PRR ,;; '0 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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• State of the Art BICMOS Design 
Significantly Reduces ICCZ 

• 3-8tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P·N·P Inputs Reduce D-C Loading 

• Data Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed to have the performance of the 
popular SNS4BCT240/SN74BCT240 series and, 
at the same time, offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed circuit 
board layout. 

The three-state control gate is a 2-input NOR 
gate so that if either G1 or G2 is high, all eight 
outputs are in the high-impedance state. 

The SNS4BCTS41 is characterized for operation 
over the full military temperature range of 
-SS·C to 12S·C. The SN74BCTS41 is 
characterized for operation from O"C to 70·C. 

FUNCTION TABLE 

INPUTS OUTPUT 

G1 G2 A 
y 

L L L L 
L L H H 

H X X Z 

X H X Z 

Z = High Impedance 

SN54BCT541, SN74BCT541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
03126, JULY 1988 

SN54BCT541 ... J PACKAGE 
SN74BCT541 ... ow OR N PACKAGE 

(TOP VIEW) 

A1 
A2 

Vee 
02 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 

AB Y7 

GND '-L..:""""':"';'I-' YB 

SN54BCT541 ... FK PACKAGE 

(TOP VIEW) 

N __ tlN 
« <I: I(!) > I(!) 

3 2 1 20 19 

18 

5 17 

6 16 

7 15 

8 14 

9 10 11 1213 

Copyright @ 1988, Texas Instruments Incorporated PRODUCTION DATA _me'" contain lnIormatIon 
curnnt .. 01 publlcallon dolo. ProduCla conform to 
opoclllcalloni per tho ........ 01 T .... Instruma'" 
IIIndonI warranty. ProductIon proCHSlng doH not 
noceuor1ly tnctudo telling 01 "" porameIer8. 
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SN54BCT541, SN74BCT541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 

il1 

il2 

A1 
(1SI 

Y1 
A1 1181 Y1 

A2 
(171 

Y2 
A2 1171 Y2 

A3 11&1 Y3 

A3 
(181 

Y3 
A4 1161 Y4 

A6 1141 Y& 

A4 
(151 

Y4 A& 1131 YI 

A7 (121 Y7 

A8 1111 Y8 
AS 

(141 
Y5 

t This symbol is in accordance wilh ANSIIIEEE Std. 91-1984 and IEC 
Publication 617-12. A8 

(131 
Y8 

A7 
(121 

Y7 

AS 
(111 

YS 

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

Supply voltage, VCC .................................................. __ . . • . . . . . . . . - 0.5 V to 7 V 
Input voltage (see Note 1) ............................................... _.......... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state __ ...... ................ -0.5 V to. 5.5 V 
Voltage applied to any output in the high state ....... _............................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT541 ...•.............•...................... 96 mA 

SN74BCT541 ......................•................ 128 mA 
Operating free-air temperature range: SN54BCT541 ................................. - 55"C to 125"C 

SN74BCT541 ..................................... O"C to 70"C 
Storage temperature range ... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 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. 

NOTE 1: The input negative voltage rating may be exceeded if the input clamp current rating is observed. 

recommended operating conditions 

vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOl low-level output current 

TA Operating free-air temperature 

2-42 

SN54BCT541 

MIN NOM 

4.5 

2 

55 

TEXAS • 
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MAX 

5.5 

0.8 

18 

-12 

48 

125 

SN74BCT541 UNIT 
MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

18 rnA 
-15 rnA 

84 mA 

0 70 . ·C 



SN54BCT541, SN74BCT541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

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

PARAMETER TEST CONDmoNst SN54BCT541 SN74BCT541 

MIN TYP; MAX MIN 

VIK Vcc - 4.5V, 11- -18m'" -1.2 

10H - -3m'" 2.4 3.3 2.4 

VOH Vcc = 4.5 V 10H - 12m ... 2 3.2 

10H - -15mA 2 

VOL Vcc = 4.5 V 10l - 48mA 
10l = 84m ... 

0.38 0.55 

10ZH Vcc - 5.5 V, VO-2.7V 50 

10Zl Vcc - 5.5 V, Vo - 0.5V -50 

II Vcc - 5.5V, VI-7V 0.1 

IIH Vcc - 5.5 V, VI-2.7V 20 

III Vcc - 5.5 V, VI- 0.5V -0.8 

lOS' Vcc - 5.5 V, Vo - 0 -100 -225 -100 

ICCl Vee - 5.5V 47 72 

ICCH Vcc - 5.5 V 27 40 

ICCZ Vcc - 5.5V 5 7 

ei Vcc - 5V, VI- 2.5 V or 0.5 V 5 

Co Vcc - 5V, VI - 2.5VorO.5V 10 

t For conditions shown as MIN or MAX, use the sppropriate value spscilled under Recommended Operating Conditions. 
*,0.11 typical values are at Vee = 5 V, T ... = 25"C . 

TYP; 

3.3 

3.1 

0.42 

47 

27 

5 

5 

10 

• Not more than one output should be shorted at a time and the duration of the short circuR should not exceed one second. 

switching characteristics (see Figure 1) 

Vcc = BV, VCC - 4.5 V to 5.5 V, 
CL = SOpF, Cl = SOpF, 

FROM TO 
R1 = soon, R1 = 500 0, 

PARAMETER R2 = sooo, R2 = 500O, 
(INPUT) (OUTPUT) TA = 25"C TA = MINtoMAXt 

'BCT541 SN54BCT541 SN74BCT541 

MIN TYP MAX MIN MAX MIN 

tplH ... Y 2.1 3.7 5.3 1.7 6.3 1.7 

tPHl ... Y 3.7 5.5 7.5 3.2 8.7 3.4 

tpZH G y 5.3 7.2 9.3 4.4 11 4.6 

tPZl G y 6 8 10.4 5.4 12.4 5.4 

tpHZ G y 3.5 5.8 7.8 3 9.1 3 

tPLZ G y 3.4 5.2 7.2 3 9.4 3 

TEXAS ." 
INSTRUMENTS 
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UNIT 
MAX 
-1.2 V 

V 

V 
0.55 

50 ,. ... 
-50 ,.... 

0.1 mA 

20 ,.... 
-0.8 mA 

-225 m ... 

72 mA 

40 m'" 
7 mA 

pF 

UNIT 

MAX 

6 ns 

8.2 ns 

10.7 ns 

11.5 ns 
8.6 ns 

8.8 ns 
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SN54BCT541, SN74BCT541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-8TATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
7V 

b RL - R1 - R2 

S1 

R1 

fROM OUTPUT~~ .... _ .. _ TEST 
UNDER TEST POINT 

CL 
(S.e Not. Al 

R2 

LOAD CIRcuiT 

INPUT ~1.5V \-;:-S:--3V 

--" I· OV 

tPLH~ ~tPHL 
IN.PHASE, " I i,-§~ VOH 
OUTPUT I ,1.5 V : \.:..:' 
,I VOL 

tPHL~ ~tpLH 

OUT·Of·PHASE \'1.5 V ~VOH 
OUTPUT • T';,.b:' VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST 81 

IpLH Open 

IpHL Open 

tpZH Open 

IPZL Closed 

tpHZ Open 

IPLZ Closed 

~
3V 

15 V 15 V ~ J---- ov 
tPZL .... ~ I 

I I tPLZ --! ~ 
WAVEFORM 1 I~~:~I-~- = 3.5V 
(Se. Note BI I I __ *-

I -"E VOL 

'- ;-t]t!+"i Lo.3V I - - VOH 
WAVEFORM 2 1 5 V 
(See Note BI _ ~ _ _ _ _ _ ~g ~ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-BTATE OUTPUTS 

NOTES: A. CL inc'udes probe and jig capacitance. 

2·44 

B. Waveform 1 is lor an outpul with internal conditions such that the oulpul is 'ow except when disab'ed by the output contro'. 
Waveform 2 Is for an OUlpul wllh interna' conditions such Ihal Ihe output is high except when disabled by the OUlpUl control. 

C. All inpul pulses are supplied by the generators' having Ihe following characteristics: PRR ,.; 10 MHz, Zo ~ 50 n,tr ,.; 2.5 ns, If ,.; 2.5 ns. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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• 3-State True Outputs 

• Back-to-Back Registers for Storage 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

The 'BCT543 octal transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate Latch 
Enable (LEAB or LEBA) and Output Enable 
(GAB or GBA) inputs are provided for each 
register to permit independent control in either 
direction of data flow. 

The A-to-B Enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. Having CEAB low and LEAB low makes the 
A-to-B latches transparent; a subsequent low-to­
high transition of LEAB puts the A latches in the 
storage mode. With CEAB and GAB both low, 
the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data 
flow from B to A is similar, but requires using the 
CEBA, LEBA, and GBA inputs. 

The SN54BCT543 is characterized for operation 
over the full military temperature range of 
-55°C to 125'C. The SN74BCT543 is 
characterized for operation from DOC to 7D'C. 

FUNCTION TABLE 

INPUTS OUTPUTS LATCH STATUS 

GAB CEAB LEAB DATA B1 THRUB8 ATOBt 

H X X X Z OUTPUTS DISABLED 

L H L L Z OUTPUTS DISABLED 

L H L H Z DATA LATCHED 

L L H H L DATA LATCHED* 

L L H H H 

L L L L L TRANSPARENT 

L L L H H 

t A-to-B data flow is shown: 8-to-A flow control is the same except 
uses CEBA, LEBA, and GBA. * Data present before low-to·high transition of LEAB. 

SN54BCT543, SN74BCT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03199, NOVEMBER 1988 

SN54BCT543 •.• JT PACKAGE 
SN74BCT543 ... OW OR NT PACKAGE 

(TOP VIEW) 

LEBA Vee 
GBA CEBA 

A1 B1 
A2 B2 
A3 B3 
A4 B4 
AS BS 
A6 B6 
A7 B7 
A8 B8 

CEAB LEAB 
GND GAB 

SN54BCT543 .•• FK PACKAGE 

(TOP VIEW) 

10 

A7 11 

1
« I~ u I~ ...-!DWUuw..-

«(!)...JZ> Urn 

4 3 2 1 282726 

12131415161718 

~I~ ~ ~I~I~ ~ 
~(!) (!)~ 

NC-No internal connection 

25 

24 

23 

22 

21 

20 

19 

Copyright @ 1988, Texas Instruments Incorporated PRODUCTION DATA documents contain Information 
current as of publication date. Products conform to 
speCifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
neceasarlly Include testing of all parameters. TEXAS ." 
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SN54BCT543, SN74BCT543 
OCTAL REGISTERED TRANSCEIVERS 

. WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 

GBA-=~"""II 

CEBA 

LEBA 

GAB 

CEAB 

LEAB 

A1 

A2 

A3 

CEliA 

LEBA--....... _' 

GAB 

CEAB 

LEAB --",-_ 

1221 A1 131 
1>}-+ .... _B1 

• A4 

A5 
y 

TO 7 OTHER CHANNELS 
B6 Pin numbers shown are for OW, JT, and NT packages. 

B7 

BB 

t This symbol is in accordance with ANSIIIEEE Std 91·1984 and lEG 
Publication 617·12. 

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

Supply voltage, VCC . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage (110 ports) (see Note 1) .............................................. -0.5 V to 5.5 V 
Input voltage (Excluding 110 ports) (see Note 1) ....................................... -0.5 V to 7 V 
Voltage applied to any output in the high state....................................... -0.5 V to VCC 
Input clamp current. . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . -30 mA 
Current into any output in the low state: SN54BCT543 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 96 mA 

SN74BCT543....................................... 128 mA 
Operating free-air temperature range: SN54BCT543 . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . - 55·C to 125·C 

SN74BCT543 ..................................... O·C to 70"C 
Storage temperature range. . . . .. . .. . .. . .. . . . ... .. .. .. .. .. .. .. . .. . .. . . . . . .. . . .. . .. - 65·C to 150·C 

* Stresses bsyond those listed under "absolute maximum rstings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions bsyond those Indicated under "recommended operating conditions" Is not Implied. 
Exposurs to absolute-maxlmum·rsted conditions for extended periods may affect device reliability. 

NOTE 1: The input negative voltage rating may be exceeded If the input clamp current rsting is observed. 
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SN54BCT543, SN74BCT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54BCT543 SN74BCT543 

MIN NOM MAX MIN NOM 

Vcc Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

11K Input clamp current -18 

10H High-level output current -12 

10l low-level output current 4B 

TA Operating free-air temperature 55 125 a 

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

PARAMETER TEST CONDITIONS SN54BCT543 SN74BCT543 

MIN Typt MAX MIN TYPT 

VIK Vcc - 4.5V,11 - -18 mA -1.2 

10H - -3mA 2.4 3.3 2.4 3.3 

VOH Vcc = 4.5V 10H - 12mA 2 3.2 

10H - 15mA 2 3.1 

VOL Vcc = 4.5V 10l - 48mA 0.38 0.55 

10l - 64mA 0.42 

II Vcc - 5.5 V, VI - 5.5 V 0.4 

IIHI 
Control 
inputs Vcc = 5.5 V, VI = 2.7 V 20 

AandB 70 

lilt 
Control 
inputs VCC = 5.5 V, VI = 0.5 V -0.6 

AandB -0.65 

lOS; VCC = 5.5 V, Vo = a -100 -225 -100 

ICCl VCC - 5.5V 45 71 45 

ICCH VCC - 5.5V 5 8 5 

ICCZ VCC - 5.5V 9 15 5 

Ci 
Control Vcc = 5 V, VI = 2.5VorO.5 V 6 6 inputs 

Cio I A and B Vcc - 5 V, VI - 2.5 V or 0.5 V 16 16 

t All typical values are at Vee = S V, TA = 2S·C. * Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 
I For I/O ports, the parameters IIH and III include the off-state output currenl 

TEXAS ." 
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UNIT 
MAX 

5.5 V 

V 

0.8 V 
-18 mA 

-15 mA 

64 mA 

70 ·C 

UNIT 
MAX 

-1.2 V 

V 

V 
0.55 

0.4 mA 

20 p.A 

70 

-0.6 mA 

-0.65 

-225 mA 

71 mA 

8 mA 

15 mA 

pF 

pF 
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SN54BCT543, SN74BCT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-8TATE OUTPUTS 

timing requirements 

Isu Setup time, data before latch enable t 
th Hold time, data after latch enable t 
Iw Pulse duration, latch enable low 

switching characteristics (see Figure 1) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

tPLH AorB BorA 
tPHL 

tPLH [E AorB 
tPHL 

tpZH G AorB 
tPZL 

tPHZ G AorB 
tPLZ 

tPZH CE AorB 
lPZL 

tPHZ CE AorB 
tPLZ 

VCC - 5V, 
TA = 25"C 

'BCT543 

MIN MAX 

4.5 

1.5 

7 

VCC - 5V, 
CL = 5OpF, 
R1 = 500n, 
R2 = 5000., 
TA = 25'C 

'BCT543 

MIN TYP MAX 

2 5.7 7.5 

2 6.3 8.2 

2 8.2 10.3 

2 8.5 10.6 

1 6.8 8.6 

1 8.7 10.8 

1 5.5 7.2 

1 4.7 6.4 
1 7.6 9.8 

1 9.5 11.6 

1 5.8 7.5 

1 4.8 6.7 

.Vcc - 4.5Vto5.5V, 
TA = MINTOMAXt 

SN54BCT543 SN74BCT543 

MIN MAX MIN MAX 

4.5 4.5 
1.5 1.5 

7 7 

VCC - 4.5 V to 5.5 V, 
CL = 50pF, 
R1 = soon, 
R2 = 5000., 

TA = MINTOMAXt 

SN54BCT543 SN74BCT543 

MIN MAX MIN -MAX 

2 9.9 2 B.8 

2 . 9.7 2 9.6 
2 13.9 2 12.9 

2 13.2 2 12.7 

1 11.4 1 10.7 

1 12.8 1 12.3 

1 8.B 1 8.1 

1 8.1 1 7.2 
1 12.8 1 12 

1 13.8 1 13.5 

1 9.3 1 8.5 

1 8.4 1 7.6 

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Cond~ions. 
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UNIT 

ns 

ns 
ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54BCT543, SN74BCT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
7V 

b RL - R1 - R2 

51 

R1 

fROM OUTPUT ---4t--4I---4~ TEST 
UNDER TEST POINT 

CL 
ISee Note Al 

R2 

LOAD CIRCUIT 

TIMING L 3 V 

INPUT ___ .-J.Z:_1.:..5 :' _____ 0 V 

... tsu ...... th ... 

~' -:----3V 
DATA 1.5V 1.5V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

SWITCH POSITION TABLE 

TEST 51 

IPLH Open 

IpHL Open 

IPZH Open 

IPZL Closed 

IpHZ Open 

IpLZ Closed 

INPUT $15 V \ ~5~- - 3 V 

~ I· OV 

tPLH~ ~tPHL 
~r-E

3V 

1 5 V 15 V 

: J---- OV 

'PZL...-I ~ I 

OUTPUT 
CONTROL 

IN· PHASE I " I il-5~ VOH 
OUTPUT I 1.5 V: e 

, 1 VOL 
tPHL ~ I4----*-tPLH 

OUT·Of·PHASE \1.5 V Fv VOH 

OUTPUT • . -- VOL 

I I 'PLZ"1 ~ 

WAVEFORM1~-I~~-~I-:- 35V 

(See Note Bill __ t. 
1 -~ VOL 

'R_ F"'t3t~i~~:HV VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES WAVEfORM 2 I 5 

IS.e Note BI _ ~ ~ _ _ _ _ ~g ~ 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 
B.lnput pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo ~ 50 n, tr ~ 2.5 ns, If ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the oUlput control. 

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

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN54BCT534, SN74BCT534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 
WITH 3-5TATE OUTPUTS 
03322. AUGUST 1989 

• 8 D·Type Fllp·Flops In a Single Package 

• 3·State Bus-Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• State of the Art BICMOS Design 
Significantly Reduces ICCZ 

• Functionally Equivalent to 54F534 and 
74F534 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, liD ports, bidirectional bus drivers, 
and working registers. 

SN54BCT634 ••• J PACKAGE 
SN74BCT534 ••• DW OR N PACKAGE 

(TOP VIEW) 

Vee 
80 
80 
70 
70 
60 
60 
50 
50 

GNO --.... __ r-CLK 

SN54BCT534 •.• FK PACKAGE 

(TOP VIEW) 

20 4 

20 5 
30 6 

30 7 

40 8 

Ololuo ~IC> 
~ ~ > N 

3 2 1 2019 

9 10111213 

10 0 ~IO 0 
'<j-Z-, III III 

C>u 

18 80 
17 70 
16 70 
15 60 
14 60 

The eight flip-flops of the 'BCT534 are edge-triggered Ootype flip-flops. On the positive transition of the 
clock, the Q outputs will be set to the complement of the logic levels that were set up at the 0 inputs. 

A buffered output-control (~C) input can be used to place the eight outputs in either a normal logic state 
(high or low logic levels) or a high-impedance state. In the high-impedance state the outputs neither load nor 
drive the bus lines significantly. The high-impedance third state and increased drive provide the capability to 
drive the bus lines in a bus-organized system without need for interface or pull-up components. 

The output control (DC) does not affect the internal operations of the flip-flops. Old data can be retained or 
new data can be entered w~ile the outputs are in the high-impedance state. 

The SN54BCT534 is characterized for operation over the full military temperature range of - 55·C to 125·C. 
The SN74BCT534 is characterized for operation from O·C to 70·C. 

PROOUcnON DATA documents contaln InfonnaUon 
current as of pubUcation date. Products conform to 
specHicatlonl per the term. of Texas Instruments 
standard warranty. Production processing doea not 
n_11y Include testing of all parameters. TEXAS ." 

INSTRUMENTS 

Copyright @) 1989, Texas Instruments Incorporated 
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OC 

L 

L 

L 
H 

logic symbolt 

CLK 

10 

20 

3D 

40 

50 

60 

70 

80 

FUNCTION TABLE 
(each fllp.flop) 

INPUTS 

ClK 0 

t H 

t L 
L X 
X X 

OUTPUTS 

Q 

L 

H 

00 
Z 

10 

20 

30 

40 

50 

&Ci 

70 

80 

SN54BCT534, SN74BCT534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

OC --------Q 

CLK 

10----+--1 

20 
20 -'----+---1 

40 -=----+--1 

50 -----+---4 

eo 
60 "':"':"---+---1 

70 

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

70 -'-'---+--1 

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

Supply voltage, VCC',"""'" """"'" " "'" "'" , ""',""" """" "',,"" -0,5 V to 7 V 
Input voltage, VI (see Note 1) """"', .. ,,',......................................... 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state..................... ... -0.5 V to 5.5 V 
Voltage applied to any output in the high state...... ......... ..... ...... ........... .. -0.5 V to VCC 
Input clamp current........ .................... .. ........................... ............. -30 mA 
Current into any output in the low state: SN54BCT534 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74BCT534 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 128 mA 
Operating free·air temperature range: SN54BCT534 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55·C to 125·C 

SN74BCT534 ..... . ............................... O·C to 70·C 
Storage temperature range .................................... , . . . . . . . . .. .. . . . . . . - 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. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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SN54BCT534, SN74BCT534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOl low-level output current 

TA Operating free-air temperature 

SN54BCT534 SN74BCT534 

MIN NOM MAX MIN NOM 

4.5 5 5.5 4.5 5 

2 2 

0.8 
18 

12 

48 
-55 125 0 

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

PARAMETER TEST CONDITIONS SN54BCT534 SN74BCT534 

MIN TYPT MAX MIN TypT 

VIK Vcc - 4.5V. 11- 18mA 1.2 

IOH - -3mA 2.4 3.3 2.4 3.3 

VOH VCC = 4.5V IOH - -12mA 2 3.2 

IOH = -15mA 2 3.1 

VOL Vcc = 4.5V IOl - 48mA 

IOl - 64mA 

0.38 0.55 

0.42 

IOZH Vcc = 5.5V. VO=2.7V 50 

IOZl VCC - 5.5V. Vo - 0.5V -50 

II Vcc - 5.5V. VI - 5.5V 0.4 

IIH VCC = 5.5V. VI = 2.7V 20 

III Vcc - 5.5V. VI - 0.5V 0.8 

IOS~ VCC - 5.5V. Vo - 0 -100 -225 -100 

ICCl VCC = 5.5V. Vo = 0 38 55 38 

ICCH Vcc - 5.5V. Vo - 0 5 8 5 

ICCZ VCC - 5.5V. Vo - 0 4.5 7 4.5 

Ci VI = VCC or GND. VCC = 5 V 6 6 

Co Vo - Vcc or GND. VCC - 5 V 10 10 

t All typical values are at VCC = 5 V. TA = 25·C. 
* Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 
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UNIT 
MAX 

5.5 V 

V 

0.8 V 

18 mA 
-15 mA 

64 mA 

70 ·C 

UNI.T 
MAX 

1.2 V 

V 

V 
0.55 

50 /LA 
-50 /LA 

0.4 mA 
20 /LA 

0.6 mA 
-225 mA 

55 mA 

8 mA 

7 mA 

pF 

pF 



timing requirements 

fclock Clock frequency 

Isu Setup time. before enable ClK i Data high 

Data low 

th Hold time aiter ClK i Data high 

Data low 

tw Pulse duration ClKhigh 

ClKlow 

SN54BCT534, SN74BCT534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

VCC ~ sv, Vcc ~ 4.S V 10 S.S V, 
TA ~ 2S'C TA ~ MIN 10 MAXt 

UNIT 
'BCTS34 SNS4BCTS34 SN74BCT534 

MIN MAX MIN MAX MIN MAX 

0 77 0 .77 0 77 MHz 

6 6 6 ns 
9.5 9.5 9.5 

0 0 0 ns 
1 1 1 
6 6 6 ns 
7 7 7 

switching characteristics (see Figure 1) 

VCC ~ SV, VCC ~ 4.5 V 10 S.5 v, 
Cl ~ 50pF, Cl ~ 50pF, 

PARAMETER FROM TO R1 ~ 500n, R1 ~ 500n, UNIT 
(INPUT) (OUTPUT) R2 ~ soon, R2 ~ soon, 

TA ~ 25'C TA ~ MIN 10 MAXt 

'BCT534 SN54BCT534 SN74BCT534 

MIN TYP MAX MIN MAX MIN MAX 

fmax 77 77 77 MHz 

tPlH ClK Q 3.3 6.7 9.6 3.3 12.8 3.3 11.4 ns 
tPHl 3.5 6.2 8.8 3.5 11 3.5 10 

tPZH DC Q 3.9 7.6 10.3 3.9 13.1 3.9 12.5 ns 
tPZl 4.6 8.2 11.1 4.6 13.7 4.6 13.3 

tPHZ DC Q 2.6 4.7 6.7 2.6 8 2.6 7.4 ns 
tPlZ 1.8 4.1 6.1 1.8 7.8 1.8 6.9 

t For conditions as MIN or MAX, use the appropriate value specified under Recommended Operating Condnions. 
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SN54BCT534, SN74BCT534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 
51 

Rl 

fROM OUTPUT __ .... _ .. _ TEST 

UNDER TEST POINT 

CL 
(See Note Al 

R2 

LOAD CIRCUIT 

= 

SWITCH POSITION TABLE 

TEST 51 

IpLH Open 

IPHL Open 

IPZH Open 

IPZL Closed 

IPHZ Open 

IPLZ Closed 

TIMING L 3V 
INPUT ___ -'£:_ 1.:..5 ~ _____ 0 V 

... t.u...,...th~ 

~' -'----3V 
DATA I 1.5 V I 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT -'1.5 V \. ~:- - 3 V 

: I 0 V 

tPLH~ ~tPHL 
IN·PHASE I " I i;:c;-: VOH 
OUTPUT I 1.5 V: ~ 

I I VOL 
tpHL~ ~tpLH 

OUT·Of·PHASE \1 1.5 V ~ VOH 
OUTPUT F lofJ , 

-- VOL 

VOLTAGE WAVEfORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL ~~

3V 

15 V 1.5 V 

: J---- OV 
tPZl-+! ~ . I 

I I IPlz1 j4-
WAVEFORM1~1~~-lY411- =3.5V 
(See Note BI I' I __ o!. 

I -~ VOL 
tPZH.... ~ --.J "'"-- Lo 3 V I tpHZ....... f"""".l. . 

~3t
.:J:-VOH 

WAVEFORM 2 I 
ISee Note BI 1.5 V 0.3 V 

------- .OV 

VOLTAGE WAVEfORMS 
ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 
B. Inpul pulses are supplied by generalors having the following characteristics: PRR ,;; 10 MHz, Zo - 50 n, Ir - 2.5 ns, If - 2.5 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. SWITCHING CHARACTERISTICS 

TEXAS ." 
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• State of the Art BICMOS Design 
Significantly Reduces ICCZ 

• P-N-P Inputs Reduce DC Loading 

• Functionally Equivalent to 54F620 and 
74F620 

• ESD Protection Exceeds 2000 V per 
MIL-STD-833C Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed 
for asynchronous two-way communications 
between . data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the 
enable inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

SN54BCT620A, SN74BCT620A 
OCTAL BUS TRANSCEIVERS 

D3196, 1967-REVISED NOVEMBER 1988 

SN54BCT620A ••• J PACKAGE 
SN74BCT620A ••• DW OR N PACKAGE 

(TOP VIEW) 

Vee 
GBA 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 

GND B8 

SN54BCT620A ••• FK PACKAGE 

(TOP VIEW) 

'" u « NT-<£: UCD « « 0 > 10 

3 2 1 2019 

4 18 

5 17 

16 

15 

14 

FUNCTION TABLE ,The dual-enable configuration gives the octal 
bus transceivers the capability to store data by 
simultaneous activation of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration, When both enable inputs are 
activated and all other data sources to the two 
sets of bus lines are at high impedance, both 
sets of bus lines (16 in all) will remain at their 
last states. 

ENABLE INPUTS OPERATION 

The SN54BCT620A is characterized for 
operation over the full military temperature range 
of -55·C to 125·C. The SN74BCT620A is 
characterized for operation from O·C to 70·C. 

GBA 

L 

H 

H 

L 

L 

PRODUCTION DATA documonts contain Inlonnatlon 
current as of publication date. Products conform to 
specification. per the terma of Texas Inatrurnents 
standard warranty. Productton processing does not 
nOCOOlllrlly Include tooting 0' aU paramota ... TEXAS .. 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

I GAB BCT620A 

L B data to A bus 

H A data to B bus 

L Isolation 

H B data to A bus 

H A data 10 B bus 

Copyright @ 1988, Texas Instruments Incorporated 
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SN54BCT620A, SN74BCT620A 
OCTAL BUS TRANSCEIVERS 

logic symbolt logic diagram (positive logic) 

GBA-----. GBA ~(.;.;'9;.;.1...&..;;=-I 

GAB ... ('_'_-1 

~----1"""M(~'4!!1 .... B5 

-:t---~~~('!221 ... 87 

-:t---~~ ... ('~'I .... 88 

GAB 

A1 

A2 

TO OTHER SIX 
TRANSCEIVERS 

B1 

B2 

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

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V' 
Input voltage (see Note 1): Control inputs. . . . . . . . . . .. . . . . . . . . .. . . .. .. . .. .. . . .. .. . .. .. . - 0.5 V to 7 V 

110 ports ......... _..................................... -0.5 V to 5.5 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................................... -0.5 V to VCC 
Input clamp current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 30 mA 
Current into any output in the low state: SN54BCT620A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 mA 

SN74BCT620A...................................... 128 mA 
Operating free-air temperature range: SN54BCT620A. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . - 55·C to 125·C 

SN74BCT620A.................................... COC to 70·C 
Storage temperature range.. . . . .. .. .. . .. . .. . . . . . . . .. . . .. .. . .. .. .. .. .. . .. .. .. . .. . . - 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. 

NOTE 1: The input negetive voltage rating may be exceeded if the input clamp current rating is observed. 

TEXAS ." 
INSTRUMENTS 
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SN54BCT620A, SN74BCT620A 
OCTAL BUS TRANSCEIVERS 

recommended operating conditions 

SN54BCT620A SN74BCT620A 

MIN NOM MAX MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.8 

11K Input clamp current 18 

10H High-level output current Any A 3 
AnyB -12 

10L Low-level output current Any A 20 
AnyB 48 

TA Operating free-air temperature -55 125 0 

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

MAX 

5.5 

0.8 

18 
-3 

-15 

24 

64 

70 

PARAMETER TEST CONDITIONS SN54BCT620A SN74BCT620A 

MIN TYPT MAX MIN TYPT 

VIK VCC - 4.5V. 11--18mA -1.2 

Any A VCC = 4.5 V 10H - -1 rnA 2.5 3.4 2.5 3.4 

10H = -3mA 2.4 3.3 2.4 3.3 

VOH 10H - 3mA 2.4 3.3 2.4 3.3 

AnyB VCC = 4.5 V 10H - -12mA 2 3.2 

10H = -15mA 2 3.1 

Any A VCC = 4.5V 10L - 20 rnA 0.3 0.5 

VOL 
10L - 24 rnA 0.35 

AnyB VCC = 4.5V 10L - 48 rnA 0.38 0.55 

10L = 64 rnA 0.42 

II 
AandB Vee - 5.5V. VI - 5.5V 1.0 

GABorGBA VCC - 5.5V. VI - 5.5V 0.1 

IIH* 
AandB Vee = 5.5V. VI=2.7V 70 

GABorGBA VCC - 5.5V. VI-2.7V 20 

IIL* 
A and B VCC - 5.5V. VI - 0.5V -0.65 

GABorGBA VCC = 5.5V. VI = 0.5V -0.60 

lOS' 
Any A VCC - 5.5V. Vo - 0 60 150 60 

AnyB VCC - 5.5V. Vo - 0 -100 -225 -100 

ICCH VCC = 5.5V. See Note 2 23 37 23 

ICCL VCC - 5.5V. See Note 2 53 84 53 

ICCZ VCC - 5.5V 4 10 4 

C; I GABorGBA VCC - 5V. VI - 2.5VorO.5V 5 5 

Cio IA Vee = 5V. VI = 2.5VorO.5V 9 9 

IB 12 12 

t All typical values are al Vcc = 5 V. TA = 2S'C. 
* For 110 ports. the parameters IIH and III include Ihe off-stale outpul curren!. 
§ Not more than one output should be shorted at a time. and the duration of the short circuit should not exceed one second. 
NOTE 2: 'CCH and 'CCl are measured in Ihe A 10 B mode. 

TEXAS ." 
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MAX 
-1.2 

0.5 

0.55 

1.0 

0.1 

70 

20 
-0.65 

-0.60 

150 
-225 

37 

84 
10 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

rnA 

'c 

UNIT 

V 

V 
V 

V 

V 

V 

V 

V 
V 

V 

rnA 

rnA 

IlA 

IlA 
rnA 

rnA 

rnA 

rnA 

rnA 

rnA 
rnA 

pF 

pF 
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SN54BCT620A, SN74BCT620A 
OCTAL' BUS TRANSCEIVERS 

switching characteristics (see Figure 1) 

VCC - 5V, vee - 4.5 V to 5.5 V, 
CL = 5OpF, CL = 50pF, 

FROM TO 
Rl = 5OOn, Rl = 500n, 

PARAMETER R2 = 500n, R2 = 5OOn, 
(INPUT) (OUTPUT) TA = 25"C TA = MIN to MAXt 

'BCT620A SN54BCT620A SN74BCT620A 

MIN TVP MAX MIN MAX MIN 

tpLH A B 0.6 3.4 5.2 0.6 6.2 0.6 

tpHL 0.1 1.9 3.4 0.1 3.7 0.1 ' 

tPLH B A 0.9 4.1 6 0.9 7.2 0.9 

tPHL 0.1 2 3.7 0.1 4 0.1 

tpZH GBA A 3.5 7.2 9.2 3.5 10.9 3.5 

tpZL 3.7 7.6 9.9 3.7 11.5 3.7 

tPHZ GBA A 3.1 5.3 8.6 3.1 10.8 3.1 

tpLZ 1.3 4.4 6.9 1.3 8.3 1.3 

tpZH GAB B 2 5.3 6.7 2 7.9 2 

tPZL 2.9 6.1 8.1 2.9 9.2 2.9 

tPHZ GAB B 2.1 5.2 7 2.1 8.5 2.1 

tpLZ 0.1 3.7 5.3 0.1 6 0.1 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

TEXAS ." 
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UNrr 

MAX 

5.8 ns 
3.6 

6.9 ns 
3.9 

10.6 ns 
11.1 

10 ns 
7.8 

7.4 ns 
9 

8.1 ns 
5.9 



SN54BCT620A, SN74BCT620A 
OCTAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 
7V 

~ RL - Rl - RZ 
S1 

Rl 

FROM OUTPUT ~,.-. ..... _ ... _ TEST 
UNDER TEST POINT 

CL 
ISee Not. AI 

RZ 

LOAD CIRCUIT 

TIMING./. 3 V 
INPUT ___ -.JC:_'.:..5 ~ _____ 0 V 

~t.u ...... th~ 
DATA" ~~.;;3V 
INPUT -./ •. ~. ~OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT $1.6 V \~:- - 3 V 

--A I. OV tPLHH re-----t-tPHL 

IN·PHASE I /' 1 i'~5~ VOH 
OUTPUT I • 1.5V: e 

, 1 "VOL 
IpHL ~ If---*-tpLH 

OUT·OF·PHASE '\.,.5 V Fv VOH 
OUTPUT • • __ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and Jig capacitance. 

HIGH·LEVEL 
PULSE 

LOW·LEVEL 
PULSE 

SWITCH POSITION TABLE 

TEST SI 

IPLH Open 

IPHL Open 

IpZH Open 

IPZL Closed 

IPHZ Open 

IpLZ Closed 

~---3V 

--.../f ~ tw':':":':'-- 0 V 

:e-- tw ---t 3 V 
~'.5V --'.5V~ 
~---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT 
CONTROL 

~'.5V ~3V 
~ r--4~·~--OV 

tPZL -+I j4- I 
I I tPLz--I ~ 

WAVEFORM 1 I ~.;'f-JZ411- 3.5 V 
IS .. Note Bill __ *-

I -1[ VOL 
tpZH..... ~t ~ ....... L03V 

I PHZ"?I f'""""J.. . 

~Jt
-VOH 

WAVEFORM 2 I 
IS •• Not. BI _ ~ ~ _ _ _ _ ~.~ ~ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

B. Waveform 1 Is for an oUlput with inlernal conditions such thaI Ihe output is low except when disabled by the oulput control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. A" input pulses are supplied by generators having tha following charecteristics: PRR :;; 10 MHz, Zo = 50 n, Ir :;; 2.5 ns, If :;; 2.5 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1.·SWITCHING CHARACTERISTICS 
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SN54BCT623, SN74BCT623 
OCTAL BUS TRANSCEIVERS 

03057, SEPTEMBER 1986-REVISEO NOVEMBER 1988 

• State of the Art BiCMOS Design 
Significantly Reduces ICCZ 

• Functionally Equivalent to SN54F623 and 
SN74F623 

• ESD Protection Exceeds 2000 V per 
MIL-STD-833C Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed 
for asynchronous two-way communications 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the 
enable inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 
The dual-enable configuration gives the octal 
bus transceivers the capability to store data by 
simultaneous activation of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. When both enable inputs are 
activated and all other data sources to the two 
sets of bus lines are at high impedance, both 
sets of bus lines (16 in all) will remain at their 
last states. 

The SN54BCT623 is characterized for operation 
over the full military temperature range of 
- 55'C to 125'C. The SN74BCT623 is 
characterized for operation from O'C to 70'C. 

PRODUCTION DATA documents contain 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. TEXAS • 

INSTRUMENTS 

SN54BCT623 ••• J PACKAGE 
SN74BCT623 .•. ow OR N PACKAGE 

(TOP VIEW) 

Vee 
G8A 
81 
82 
83 
84 
85 
86 
87 

'-l.,;.';"""""";'.;J-'8B 

SN54BCT623 .•. FK PACKAGE 

(TOP VIEW) 

III U <>: 
N ..- « u OJ 
« « (!) > I'" 
3 2 1 20 19 

18 

17 

16 

15 

14 

FUNCTION TABLE 

ENABLE INPUTS 
OPERATION 

GBA I GAB 

L L B data to A bus 

H H A data to B bus 

H L Isolation 

L H B data to A bus 

L H A data to B bus 

Copyright @ 1988, Texas Instruments Incorporated 
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logic symbolt 

SN54BCT623, SN74BCT623 
OCTAL BUS TRANSCEIVERS 

logic diagram (positive logic) 

ifBA---~:l 

GAB 

A1 B1 

A2 B2 

t This symbol is in accordance with ANSI/IEEE Std 9t-1984 and IEC 
Publication 617·12. 

TO OTHER SIX 
TRANSCEIVERS 

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

Supply voltage, VCC ..................................................... __ . . . . . . . . - 0.5 V to 7 V 
Input voltage (see Note 1): Control inputs............................................. -0.5 V to 7 V 

, lID ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 5.5 V 
Voltage applied to any output in the disabled or power-off state........................ -0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................................... -0.5 V to VCC 
Input clamp current......................... ............................................ -30 mA 
Current into any output in the low state: SN54BCT623 ................. _ . . . . . . .. . . . . . . . . . . . . .. 96 mA 

SN74BCT623....................................... 128 mA 
Operating free-air temperature range: SN54BCT623 ............... _ . . . . . . . . . . . . . . . . . - 55·C to 125·C 

SN74BCT623 ................................. .... O"C to 70·C 
Storage temperature range .. . . . . . . . . . . . . . .. . .. . . . .. . . .. . .. .. .. .. . . . . . . . . . . . . . .. .. - 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 condHlons for extended periods may affect device reliabilHy. 

NOTE 1: The input negative-voltage rating mat be exceeded if the input clamp currentrating is observed. 

TEXAS ,If 
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SN54BCT623, SN74BCT623 
OCTAL BUS TRANSCEIVERS 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

11K Input clamp current 

IOH High-level output current Any A 

AnyB 

IOl low-level output current Any A 

AnyB 

TA Operating free-air temperature 

SN54BCT623 SN74BCT623 

MIN NOM MAX MIN NOM 

4.5 5 5.5 4.5 5 

2 2 

0.8 
-18 

3 

12 

20 

48 

55 125 0 

• 

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

PARAMETER TEST CONDITIONS SN54BCT623 SN74BCT623 

MIN TYPT MAX MIN TYPT 
m n :r: 
~ 
(") 

g' 
if 

VIK Vee - 4.5 V, ·11- -18mA -1.2 

Any A Vee = 4.5V IOH--1mA 2.5 3.4 2.5 3.4 

IOH- 3mA 2.4 3.3 2.4 3.3 

VOH IOH - -3mA 2.4 3.3 2.4 3.3 

AnyB Vee = 4.5 V IOH - -12mA 2 3.2 

IOH = -15mA 2 3.1 

Any A Vee = 4.5 V IOl - 20mA 0.3 0.5 

VOL 
IOl - 24mA 0.35 

AnyB Vee = 4.5V IOl = 48mA 0.38 0.55 

10l - 54mA 0.42 

II 
AandB Vee - 5.5V, VI - 5.5 V 1 

GABandGBA Vee - 5.5 V, VI - 5.5V 0.1 

IIH* 
AandB Vee - 5.5V, VI-2.7V 70 

GAB and GBA Vee - 5.5 V, VI- 2.7V 20 

Ill* 
AandB Vee.- 5.5V, VI - 0.5V -0.65 

GAB and GBA Vee = 5.5V, VI = 0.5V -0.6 

lOS' 
Any A Vee - 5.5V, VO- 0 -60 -150 60 

AnyB Vee - 5.5V, Vo - 0 -100 -225 -100 

ICCH Vee - 5.5 V, See Note 2 33 53 33 

leel Vee - 5.5 V, See Note 2 58 92 58 

ICCZ Vee - 5.5 V 6 11 6 

e'n I GABandGBA Vee - 5V, VI- 2.5VorO.5V 5 5 

C;o fA Vee - 5V, VI - 2.5VorO.5V 9 9 

Cio IB Vee - 5V, V, - 2.5 VorO.5 V 12 12 

t All typical values are. at Vcc = 5 V, T A = 25"C. * For I/O perts, the parameters IIH and IlL include the off-state output current. 
t Not more than one output should be shorted at a time, and the duration of the shert circu~ should not exceed one second. 
NOTE 2: ICCH and ICCL are measured in the A-to-B mode. 

2-62 
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UNIT 
MAX 

5.5 V 
V 

0.8 V 
-18 mA 

3 mA 
15 

24 mA 
54 

70 'e 

UNIT 
MAX 
-1.2 V 

V 

0.5 V 

0.55 

1 mA 
0.1 

70 

20 
,.A 

-0.65 mA 
-0.6 

150 mA 
-225 

53 mA 

92 mA 

11 mA 
pF 

pF 

pF 



SN54BCT623, SN74BCT623 
OCTAL BUS TRANSCEIVERS 

switching characteristics (see Figure 1) 

VCC = 5V, vee = 4.5 V 105.5 V, 
CL = 50pF, CL=50pF, 

FROM TO 
Rl = 500n, Rl = 500n, 

PARAMETER R2 = 500n, R2 = 5Don, UNIT 
(INPUT) (OUTPUT) TA = 25'C TA = MINloMAXt 

'BCT623 SN54BCT623 SN74BCT623 
MIN TYP MAX MIN MAX MIN MAX 

tPLH A B 0.5 3.1 4.7 0.5 5.3 0.5 5.2 ns 
tPHL 1.7 4.9 6.9 1.7 7.6 1.7 7.4 

tPLH B A 0.9 4.1 5.9 0.9 6.8 0.9 6.7 ns 
tpHL 1.8 5.3 7.6 1.8 8.3 1.8 8 

tpZH ~BA A 3.1 6.8 9.1 3.1 10.7 3.1 10.6 ns 
tpZL 3.3 7.2 9.6 3.3 11.3 3.3 10.7 

tpHZ ~BA A 1.9 6.1 8.3 1.9 10.6 1.9 9.8 ns 
tpLZ 1.1 4.6 7 1.1 8.1 1.1 7.8 

tpZH GAB B 2 5 6.8 2 7.8 2 7.6 ns 
tpZL 2.7 6.2 8 2.7 9.3 2.7 8.9 

tPHZ GAB B 1.1 4.6 6.5 1.1 8 1.1 7.7 ns 
tpLZ 0.3 3.2 6.3 0.3 7.2 0.3 7.1 

.. t For condftions shown as MIN or MAX, USB the appropriate value specHied under recommended operating condItIons . 
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SN54BCT623, SN74BCT623 
OCTAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - R1 - R2 
S1 

R1 

FROM OUTPUT ~~ .... _ .... _ TEST 
UNDER TEST POINT 

CL 
IS .. Note AI 

R2 

LOAD CIRCUIT 

INPUT .L,.S V \ ;:-s-;- - 3 V 

----A I. OV 

IPLH-J.----.! ~IPHL 
IN·PHASE I " I i,-:-§~ VOH 
OUTPUT I '.S V : e 

I I VOL 
tPHL~ ~IPLH 

\
1 ~VOH 

OUT-OF-PHASE,.S V ,'.5 V 
OUTPUT _ . -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST S1 

tpLH Open 

tpHL Open 

tPZH Open 

tpZL Closed 

tPHZ Open 

tPLZ Closed 

~'.SV F 3V 

~ s-L1~.~--- 0 V 

tpZL -+I r+- I 
I I IPLZ~ ~ 

WAVEFORM' I ~.~ :rz411- 3.S V 
IS •• Not. BIll __ t. 

I -~ VOL 
tpZH-+! 14-:1 ...... ...... LO 3 V 

1 PHZ .... j.1. . 

~Jt
-VOH 

WAVEFORM 2 I , 5 V 
IS .. Not. BI . 0.3 V 

------- .OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an OIJtput 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 ,; 10 MHz, Zo = 50 n, tr ,; 2.5 ns, If ,; 2.5 ns. 
D. The outputs are measured one al a time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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• BICMOS Process with TTL Inputs and 
Outputs 

• BiCMOS Design Substantially Reduces 
Standby Current 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The devices transmit data from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the level at the direction 
control (DIR) input. The enable input (G) can be 
used to disable the device 50 the buses are 
effectively isolated. 

The SN54BCT640 is characterized for operation 
over the full military temperature range of 
- 55·C to 125·C. The SN54BCT640 is 
characterized for operation from O·C to 70·C. 

FUNCTION TABLE 

CONTROL 

INPUTS OPERATION 

G OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

PRODUCTION DATA documonts contain Information 
currant .. of publication dota. Producto conform to 
specifications per the tarms of Texll Instruments 
Itsnd.-d WlIITOnIy. Production proceaalng does not 
n ...... ~ly Include teltlng 01 ." parameters. TEXAS ." 

INSTRUMENTS 

SN54BCT640, SN74BCT640 
OCTAL BUS TRANSCEIVERS 

D3057, SEPTEMBER 1988-REVISED FEBRUARY 1989 

SN54BCT640 ••• J PACKAGE 
SN74BCT640 ••• ow OR N PACKAGE 

(TOP VIEW) 

A1 

A5 

Vee 
G 
B1 
B2 
B3 
B4 
B5 

A7 B6 
A8 B7 

GND '-L';;""'''''';,;"I-' B8 

SN54BCT640 ••• FK PACKAGE 

(TOP VIEW) 

N -!!: e 
<t <t Cl > I(!) 

3 2 1 2019 

A3 4 18 

A4 5 17 B2 
A5 6 16 B3 
A6 7 15 

A7 8 14 

9 ;011 1213 

IXlClIXlf'-tO 
<tZ<Il<Il<Il 

(!) 
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SN54BCT640, SN74BCT640 
OCTAL BUS TRANSCEIVERS 

logic symbolt logic diagram (positive logic) 
11------, 

OIR 

Al 81 OIR-+---....... 

A2 82 
Al 81 

A3 83 

A4 84 
TO SEVEN OTHER TRANSCEIVERS 

A5 85 

A6 86 

A7 87 

AB 88 

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

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to S.S V 
Voltage applied to any output in the high state....................................... -O.S V to VCC 
Input clamp current. ................................................ _ .. __ ............... -30 mA 
Current into any output in the low state: SNS4BCT640 ................................... : . . . . 96 mA 

SN74BCT640....................................... 128 mA 
Operating free-air temperature range: SNS4BCT640 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - SS·C to 12S·C 

SN74BCT640 ..................................... O·C to 70·C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . .. . .. . . . .. .. . .. . . . . . . . . . . . . . . . . . . - 6S·C to 1S0·C 

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

recommended operating conditions 

SN54BCT640 SN74BCT640 UNIT 
MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.S 0.8 V 

11K Input clamp current IS -18 rnA 

IOH High-level oulput current At-AS -3 -3 
rnA 

61-68 -12 -15 

IOL' Low-level output current At-AS 20 24 rnA 
61-6S 48 64 

TA Operating free-air temperature 55 125 0 70 ·C 

TEXAS ." 
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SN54BCT640, SN74BCT640 
OCTAL BUS TRANSCEIVERS 

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

PARAMETER TEST CONDITIONS SN54BCT640 SN74BCT640 
MIN TYpt MAX MIN TYpt 

VIK Vee - 4.5 V, 11- 18mA -1.2 

Any A Vee = 4.5V 10H - -1 mA 2.5 3.4 2.5 
10H - -3mA 2.4 3.3 2.4 

VOH 10H = -3mA 2.4 3.3 2.4 
AnyB Vee = 4.5V 10H - -12mA 2 3.2 

10H - -15mA 2 

Any A Vee = 4.5V 10l - 20mA 0.3 0.5 

VOL 
10l - 24mA 

AnyB Vee = 4.5V 10l - 48mA 0.38 0.55 

10l - 64mA 

II 
eonlrol inputs Vee = 5.5 V, VI = 5.5V 1.0 
AorB ports Vcc - 5.5 V, VI- 5.5V 0.1 

IIH* 
Control inputs Vee - 5.5 V, VI - 2.7V 70 
A orB ports Vee = 5.5 V, VI = 2.7V 20 

Ill* 
Control inputs Vee - 5.5 V, VI- 0.5V -1.2 
AorB ports Vee - 5.5 V, VI- 0.5V -0.60 

10S§ Any A Vee - 5.5 V, Vo - 0 -60 -150 -60 

AnyB Vee = 5.5 V, Vo = 0 -100 -225 -100 

ICCH Vee - 5.5 V, See Note 1 23 37 

leel Vee - 5.5 V, See Note 1 53 84 

ICCZ Vee = 5.5V 4 10 

t All typical values are at VCC = 5 V, TA = 25'C. 
* For 110 ports, the parameters IIH and IlL include the off-state output currenl. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 1: ICCH and ICCl are measured in the A to B mode. 

switching characteristics (see Figure 1) 

VCC - 5V, Vcc - 4.5 V 10 5.5 V, 
Cl = 50pF, Cl = 50pF, 

FROM TO 
Rl = 500n, Rl = 500n, 

PARAMETER R2 = 500n, R2 = 500n, 
(INPUT) (OUTPUn TA = 25'C TA = MIN loMAX' 

3.4 
3.3 
3.3 

3.1 

0.35 

0.42 

23 
53 
4 

'BCT640 SN54BCT640 SN74BCT640 

MIN TYP MAX MIN MAX MIN 

tPlH AorB BorA 0.5 3.6 5.6 0.5 7 0.5 

tPHl 0.5 1.9 3.4 0.5 3.8 0.5 

tpZH G AorB 2.6 6.4 8.9 2.6 10.5 2.6 

tPZl 3.5 6.9 9.5 3.5 12.3 3.5 

tPHZ G AorB 1.4 5 7.9 1.4 12.2 1.4 

tplZ 1.5 4.3 6.8 1.5 8.3 1.5 

, For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

TEXAS ." 
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MAX 
-1.2 

0.5 

0.55 
1.0 
0.1 
70 

20 
-1.2 

-0.60 
-150 

-225 

41 
94 

11 

MAX 
6.5 

3.7 
10.2 
10.7 
10.2 

7.8 

UNIT 

V 

V 

V 

mA 

".A 

mA 

mA 

mA 
mA 

mA 

UNIT 

ns 

ns 

ns 
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SN54BCT640, SN74BCT640 
OCTAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - R1 - R2 

S1 

R1 

fROM OUTPUT ~_ .... _ ... _ TEST 
UNDER TEST POINT 

CL 
(S .. Nota AI 

R2 

LOAD CIRCUIT 

INPUT £...5 V \ ~~- - 3 V 

.....A I· OV 

tPLH~ ~tPHL 
IN·PHASE I I" ~ i'~6-;: VOH 
OUTPUT I • 1.5V I e 

I I VOL 
tPHL~ ~tpLH 

OUT·Of·PHASE \1.5 V F VOH 
OUTPUT • • __ VOL 

VOLTAGE WAVEfORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST S1 

tPLH Open 

tpHL Open 

tpZH Open 

tPZL Closed 

tPHZ Open. 

tPLZ Closed 

~1.5V -F3V 

~ r-L1~'=-'--OV 
tpZL -+1,.- I 

:~~-~lY4: -:~ 3.5V 
WAVEFORM 1 I 1.5 V I I 
IS .. Nota BI I I __ i. 

I -~ VOL 
tpZH-+I !+-:t -' ~ L.o 3 V 

I PHZ.... r-.1. . 
~~

.%-VOH 
WAVEFORM 2 I 
'Sae Note BI _ ~ : _ _ _ _ ~.~ ~ 

VOLTAGE WAVEfORMS 
ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

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 the generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS ." 
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SN54BCT652, SN74BCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

• State of the Art BiCMOS Design 
Significantly Reduces ICCZ 

• Dependable Texas Instruments Quality and 
Reliability 

• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

description 

These devices consist of bus transceivers 
circuits, Ootype flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. Enable GAB and GBA are 
provided to control the transceiver functions. 
SAB and SBA control pins are provided to select 
whether real-time or stored data is transferred. 
The circuitry used for select control will eliminate 
the typical decoding glitch that occurs in a 
multiplexer during the transition between stored 
and real-time data. A low input level selects 
real-time data, and· a high selects stored data. 
The following examples demonstrate the four 
fundamental bus-management functions that 
can be performed with the octal bus 
transceivers and registers. 

Data on the A or B data bus, or both, can be 
stored in the internal 0 flip-flops by low-to-high 
transitions at the appropriate clock pins (CAB or 
CBA) regardless of the select or enable control 
pins. When SAB and SBA are in the real-time 
transfer mode, it is also possible to store data 
without using the internal Ootype flip-flops by 
simultaneously enabling GAB and GBA. In this 
configuration each output reinforces its input. 
Thus, when all other data sources to the two 
sets of bus lines are at high impedance, each 
set of bus lines will remain at its last state. 

The SN54BCT652 is characterized for operation 
over the full military temperature range of 
-55·C to 125·C. The SN74BCT652 is 
characterized for operation from O·C to 70·C. 

PRODUCT PREVIEW do_ contain Information 
on produc18 In the formative or deelgn ph ... 0' 
development. Cheracl8rlatlc data and other 
specifications are d •• lgn goals. Texas Instruments 
........ tho right to chongo or dlocontln.o _ 
produc18 without notice. 

TEXAS ." 
INSTRUMENTS 

SN54eCT652 ••• JT PACKAGE 
SN74BCT652 ••• DW OR NT PACKAGE 

(TOP VIEW) 

Vee 
C8A 
S8A 
G8A 

A2 81 
82 

A4 83 
A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

SN54BCT852 ••• FK PACKAGE 

(TOP VIEW) 

Illllllll U«« 
«««U UIllIll 
(!)VlUZ>UVl 

4 3 2 1 282726 

o 25 

24 

23 

22 

21 

20 
19 

12131415161718 

I'DOCUDOI'<O 
««ZZIllIllIll 

(!) 

AUGUST 1989 
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SN54BCT652, SN74BCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

FUNCTION TABLE 

INPUTS DATA 110 
OPERATION OR FUNCTION 

GAB GBA CAB CBA SAB SBA A1THRUA8 Bl THRUB8 

L H HorL HorL X X Input Input Isolation 
L H 

f 
t X X Store A and B Data 

X H HorL X X Input Unspecified* Store A, Hold B 
H H 

f 
xl X Input Output Store A in both registers 

L X HorL X X Unspecified* Input Hold A, Store B 
L L t X Xl Output Input Store B in both registers 
L L X X X L Output Input Real-Time B Data to A Bus 
L L X HorL X H Stored B Data to A Bus 
H H X X L X Input Output Real-Time A Data to B Bus 
H H HorL X H X Stored A Data to B Bus 
H L HorL 'H or L H H Output Output Stored A Data to B Bus and 

Stored B Data to A Bus 

* The data output functions may be enabled or disabled by various signals at Ihe GAB or GBA inputs. Data input function are always enabled, i.e .• data 
at the bus pins will be stored on every low-Io-high transilion on Ihe clock i. 

f Select control ~ L: clocks can occur simultaneously. 
Select control ~ H: clocks must be staggered in order 10 load bolh regislers. 

logiC diagram (positive logic) logic symbolt 

GBA (211 ENI (BAI 
GAB (31 EN2 (ABI 
CBA (231 C4 
SBA 1221 G5 

CAB 
(11 

C6 

SAB 
(21 

( (201 
( 141 5 Bl 
I Al 
( 5 

( 1201 
A1 81 

I 
151 '1 (19) 

I 
I A2 B2 
I 
I 161 (181 
I A3 B3 

-J 
171 (17) 

TO 7 OTHE~ CHANNELS A4 B4 

(81 (161 
A5 B5 

191 (151 
A6 B6 

(101 (141 
A7 B7 

(11) (131 
AS B8 

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

2-70 

Pin numbers .hown are for JT, OW, or NT packages. 
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SN54BCT652, SN74BCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage (I/O ports) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 5.5 V 
Input voltage (Excluding I/O ports). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 5.5 V 
Voltage applied to any output in the high state............... .. ...................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT652 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 rnA 

SN74BCT652 ....................................... 128 rnA 
Operating free-air temperature range: SN54BCT652 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55DC to 125D C 

SN74BCT652 .................... ..... ..... ..... .. ODC to 70DC 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65DC to 150DC 

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 absoluta.maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions 

SN54BCT652 SN74BCT652 
UNIT 

MIN NOM MAX MIN NOM MAX 
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

11K Input clamp current -t8 -18 mA 

IOH High·level output current 12 15 mA 

IOL Low·level output current 48 64 mA 

TA OperaUng free-air temperature -55 125 0 70 ·C 

TEXAS .." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-71 

II 



II 

SN54BCT652, . SN74BCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

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

PARAMETER TEST CONDITIONS 
SN54BCT652 SN74BCT652 

MIN TYpr MAX MIN TYpr MAX 

VIK VCC - 4.5V,11 - -18mA -1.2 -1.2 

10H- 3mA 2.4 3.3 2.4 3.3 

VOH Vee = 4.5V 10H - -12mA 2 3.2 

10H - -15mA 2 3.1 

VOL 
10L = 48mA 0.38 0.55 

Vee = 4.5 V 
10L - 64mA 0.42 0.55 

Control Inputs VCC - 5.5 V, VI - 5.5 V 1 1 
II 

AorB Vee = 5.5 V, VI = 5.5 V 1 1 

IIH* 
Control Inputs VCC - 5.5 V, VI- 2.7V 20 20 

AorB VCC - 5.5 V, VI- 2.7V 70 70 

IIL* 
Control Inputs VCC = 5.5 V, VI = 0.5 V -1 -1 

AorB VCC - 5.5 V, VI - 0.5 V 1 -1 

10S§ VCC - 5.5V, Vo - OV -100 -225 -100 -225 

leeL VCC = 5.5 V, VI = GND 43 69 43 69 

ICCH VCC - 5.5 V, VI - 4.5 V 6 10 6 10 

ICCZ VCC - 5.5 V, VI - GND 10 17 10 17 

CI VCC - 5V, VI - 2.5 VorO.5V 6 6 

Clo VCC - 5 V, VI - 2.5 VorO.5 V 14 14 

t All typical values are at VCC = 5 V, TA = 25'C. * For 110 ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

timing requirements 

VCC = 5V, VCC = 4.5Vl05.5V, 
TA = 25'C TA = MIN 10 MAXt 

'BCT652 SN54BCT652 SN74BCT652 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 77 0 77 0 77 

Pulse duration 
CBA or CAB high 6.5 6.5 6.5 

Iw 
CBA or CAB low 6.5 6.5 6.5 

Isu Setup lime, 
before CAB t or CBA t AorB 5 5 5 

Ih Hold time, AorB 1 1 1 
after CAB t or CBA t 

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operation Conditions. 

TEXAS ." 
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V 

V 

mA 
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mA 
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mA 

mA 

pF 

pF 

UNIT 

MHz 

ns 

ns 
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SN54BCT652, SN74BCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

switching characteristics (see Figure 1) 

VCC = sv, Vcc = 4.S V to s.s v, 
CL = SOpF, CL = 5OpF, 

FROM TO 
R1 = soon, R1 = soon, 

PARAMETER R2 = soon, R2 = soon, 
(INPUT) (OUTPUT) TA = 25"C TA = MIN to MAXt 

'BCT6S2 SNS4BCT6S2 SN74BCT652 

MIN TYP MAX MIN MAX 

fmax 77 77 

tPLH 
CBA 

2.6 6.9 8.9 2.6 11.6 
A 

tPHL 2.8 6.8 8.8 2.8 10.7 

tPLH 
CAB B 

2.6 6.9 8.9 2.6 11.6 

tPHL 2.8 6.8 8.8 2.8 10.7 

tPLH 
A B 

1.7 5.8 7.5 1.7 10.3 

tPHL 2.4 6.5 8.2 2.4 10 

tPLH 
B A 

1.7 5.8 7.5 1.7 10.3 

tPHL 2.4 6.5 8.2 2.4 10 

tPLH SBAt A 
3.5 8.8 10.8 3.5 14.2 

(with B high) tPHL 2.4 5.9 7.7 2.4 9.1 

tPLH SBAt 3 7.6 9.7 3 12.4 
(with Blow) A 

8.3 tpHL 3.8 10.4 3.8 12.9 

tpLH SABt 3.5 8.8 10.B 3.5 14.2 
(with A high) B 

tPHL 2.4 5.9 7.7 2.4 9.1 

tPLH SABt 
B 

3 7.6 9.7 3 12.4 
(with A low) 3.8 8.3 10.4 3.B 12.9 tPHL 

tPZH 
GBA 

2.5 7.2 B.9 2.5 11.2 
A 

10.1 3.2 12.6 tPZL 3.2 B.l 

tpHZ 
GBA 

2.8 6.7 8.B 2.B 10.9 
A 

tPLZ 2.4 6.3 8.4 2.4 10.5 

tPZH 
GAB 

1.5 5.4 7.1 1.5 8.7 
B 

tPZL 2.3 6.2 8.1 2.3 9.9 

tpHZ 3.5 B.2 10 3.5 12.2 
GAB B 

tPLZ 2.B 7.2 9.5 2.8 12 
.. .. t For cond,Uons shown as MIN or MAX, use the appropnate value specified under Recommended Operating Conditions . * These perameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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MIN MAX 

77 
2.6 10.5 
2.8 9.9 
2.6 10.5 
2.B 9.9 

1.7 8.9 
2.4 9.8 
1.7 8.9 

2.4 9.8 
3.5 13.1 
2.4 8.5 

3 11.3 

3.8 12.5 
3.5 13.1 
2.4 8.5 

3 11.3 
3.8 12.5 
2.5 10.6 

3.2 12 
2.B 10 

2.4 9.5 
1.5 B.l 
2.3 9.3 
3.5 11.6 
2.B 11.3 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54BCT652, SN74BCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

PARAMETER MEASUREMENT INFORMATION 

Rl - Rl - R2 

Ct. 
IS •• Noto AI 

LOAD CIRCUIT 

TIMING _J. 3 v 
INPUT ___ .J.l["_'.:.5 ~ ____ -0 V 

.. t.u ...... th-er 

DATA ~~.;;;3V 
INPUT -./ •. u. ~ 0 v 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST 81 

IPLH Open 

IpHL Open 

IPZH Open 

IPZL Closed 

IPHZ Open 

tpLZ Closed 

INPUT J,1.5 V \ ;:-5-;;-- - 3 V 

: I 0 V 
tPLH~ ~tPHl 

IN·PHASE I " I it-'.~ VOH 
OUTPUT I . 1.5 V:. e 

, I VOl. 
tpHl....-.... If--*-tplH 

\
1 !l"':":'VOH 

~~~~~/HASE'.5 V ".5 V 
-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

~~
3V 

'5 V 15 V 

: J---- OV 

tpZL~ f4"""" I 
I I tPlZ -..: l+-

WAVEFORM 1 l~-~: 1- 03.5 V 
ISee Not. BI I I __ t: 

I -""K VOL 

'n.-. ;-t3k~i':-~:HV 
WAVEFORM 2 I 
(See Note Bt _ ~~ _ ___ ~.~ ~ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-8TATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

2-74 

B. Input pulses are supplied by generators having the following characteri.tics: PRR ,;; 10 MHz, Zo = 50 n, Ir = 2.5 ns, If = 2.5 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. 
O. The outputs are measured one at a. time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS ", 
INSTRUMENTS 
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• Open-Collector Version of 'BCT244 

• Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• Package Options Include "Small Outline" 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mll DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT756 and 'BCT757, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. 

The SN54BCT760 is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74BCT760 is 
characterized for operation from DoC to 700C. 

logic symbolt 

lAl 
lA2 lY2 

lA3 1Y3 
lA4 1Y4 

2Al 2Yl 

2A2 2Y2 

2A3 
2A4 

t This symbol is In accordance with ANSI/IEEE Std 91·1984 and IEC 

Publication 617·12. 

SN54BCT760, SN74BCT760 
OCTAL BUFFERS AND LINE DRIVERS 

WITH OPEN·COLLECTOR OUTPUTS 
03301. JULY 1989 

SN54BCT760 ••• J PACKAGE 
SN74BCT760 ••• ow OR N PACKAGE 

(TOP VIEW) 

Vcc 
1A1 2G 

1Y1 
2A4 

2Y3 1Y2 
1A3 2A3 

1Y3 
2A2 

2Y1 1Y4 
GND 2A1 

SN54BCT760 ••• JK PACKAGE 

(TOP VIEW) 

1A2 4 
2Y3 5 
1A3 6 

2Y2 7 
1A4 8 

'OJ- _ U 

>- « It!) UID 
N ..... _> N 

3 2 1 2019 

9 10111213 

18 

17 

16 

15 

14 

FUNCTION TABLE 

OUTPUT DATA 
OUTPUT 

CONTROL INPUT y 
Ii A 

H X Z 

L L L 
L H H 

Ccpyright @ 1989. Texas Instruments Incorporated PRODUCTION DATA _ .......... In _ 

current H 01 ......-. dill. ProducIa conIonn to 
spocIIfcatI ... per .......... 01 T_ , ........ on .. _ wononIy. _ p.-etng _ not 
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SN54BCT760, SN74BCT760 
OCTAL BUFFERS AND LINE DRIVERS 
WITH OPENoCOLLECTOR OUTPUTS 

logic diagram (positive logic) 

2 
"A' 

4 
'A2 -----i 

6 
'A3 -----t 

8 
'A4 -----t 

2A' .;.',;.' ----t 

2A2 .;.1,;.3 ___ -t 

2A3 ..;.',;.6 ___ -t 

17 
2A4...;..;..----I 

>_-ir--_'8_ lVl 

18 
>---+--IV2 

>-_-+ __ '_4 1V3 

>-____ '..;.2 1Y4 

> __ 1-__ 9 2Vl 

>-_-+ __ 7 2V2 

>_-if-_,;..5 2V3 

>-----::;3 2V4 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . - O.S V to 7 V 
Input voltage, VI (see Note 1) . . . . . . . . . . . . . . . • . . . • . • . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . - O.S V to 7 V 
Input current, II .'................................................................ -30 mA to 5 mA 
Voltage applied to any output in the disabled or power-off state. • . • . • . . . . . . . . . . . . . . . . . . -O.S V to S.5 V 
Voltage applied to any output in the high state .......•.....•......................... - 0.5 V to VCC 
Current into any output in the low state: SNS4BCT760 .•. . . . • . . . • . . • . • . . . . . . . . . . . . . . . • . . . . . . .. 96 mA 

SN74BCT760 .......•...............•....•.........• 128 mA 
Operating free-air temperature range: SNS4BCT760 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - S5·C to 125·C 

SN74BCT760 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . O·C to 700C 
Storage temperature range . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . • . . . . - 6S·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 conditicns" is not implied. 
Exposure to absoiute-maxlmum·reted condHions for extended periods may affect device reliabilHy. 

NOTE 1: The negative input voltege rating may be exceeded if the input clamp current rating is observed. 

TEXAS ." 
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SN54BCT760, SN74BCT760 
OCTAL BUFFERS AND LINE DRIVERS 

WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

SN54BCT760 SN74BCT760 

MIN NOM MAX MIN NOM 

VCC Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

11K Input clamp current -18 

VOH High-level output voltage 5.5 

IOl low-level output current 48 

TA Operating free-air temperature 55 125 0 

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

PARAMETER TEST CONDITIONS 
SNS4BCT760 SN74BCT760 

MIN TYPT MAX MIN TYPT 

VIK VCC - 4.5 V, 11- -18mA -1.2 

IOH VCC - 4.5 V, VOH ~ 5.5V 0.1 

VOL 
VCC - 4.5 V, IOl - 48 rnA 0.38 0.55 

Vee - 4.5 V, IOl - 64 rnA 0.42 

II VCC - 5.5V, VI- 5.5V 0.1 

IIH VCC - 5.5V, VI - 2.7V 20 

III VCC - 5.5V, VI- 0.5V -1 

Outputs 0 en I Outputs high 21 33 21 
ICC VCC ~ 5.5 V, 

P I Outputs low 48 76 48 

Ci VCC - 5V, VI- 2.5VorO.5V 6 6 

Co Vec - 5V, VI- 2.5VorO.5V 10 10 

t All typical values are at Vee ~ 5 V, TA ~ 25·C. 

'BCT760 switching characteristics (see Figure 1) 

VCC - 5V, vcc ~ 4,5 V to 5_5 V, 
Cl ~ 50pF, CL ~ SOpF, 

PARAMETER FROM TO RL ~ soon, RL ~ soon, 
(INPUT) (OUTPUT) TA ~ 2S·C TA ~ MIN to MAX* 

'BCT760 SN54BCT760 SN74BCT760 

MIN TYP MAX MIN MAX MIN 

tplH Any A Y 6.3 8 9.5 6.3 11.1 6.3 

tPHl 2.1 4.3 6.5 2.1 7.7 2.1 

tPlH AnyG Y 8.8 13 15.2 8.6 18.7 8.6 

tpHl 3.2 6.2 8.9 3.2 10.4 3.2 

* For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 

TEXAS ", 
INSTRUMENTS 

POST OFfiCE BOX 656303 • DALLAS. TEXAS 75265 

UNIT 
MAX 

5.5 V 

V 

0.8 V 
-18 rnA 

5.5 V 

64 rnA 

70 ·C 

MAX 
UNIT 

-1.2 V 

0.1 rnA 

0.55 
V 

0.1 rnA 

20 ".A 
-1 rnA 

33 

76 ".A 

pF 

pF 

UNIT 

MAX 

10 ns 
7.2 

17.5 ns 
9.9 
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SN54BCT760, SN74BCT760 
OCTAL BUFFERS AND LINE DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

+VC:
l 

FROM OUTPUT TEST 
UNDER TEST POINT 

ClI (See Note A) ":" 

LOAD CIRCUIT 

INPUT J,.5V ~~~--:V 
tPlH~ ~tPHl 

IN.PHASE I " ):t - - 3 V 
OUTPUT I 1.5V: ~o 

, I 
tpHl ~ I4---*-tplH 

I ~3V OUT·OF·PHASE \ 
OUTPUT,·5 V 1.5 V 0 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz. Zo ~ 50 n. tr ,; 2.5 ns, tf ,; 2.5 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS ." 
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SN54BCT2240, SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3·STATE OUTPUTS 

• BICMOS Design Substantially Reduces 
Standby Current 

• Output Ports have Equivalent 33-0 Series 
Resistors so No External Resistors are 
Required 

• ESD Protection Exceeds 2000 V, 
MIL-STD-883C, Method 3015 

• 3-8tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT2241 and 'BCT2244, these devices 
provide the choice of selected combinations of 
inverting and noninverting outputs, symmetrical 
G (active-low output control) inputs, and 
complementary G and G inputs. These devices 
feature high fan-out and improved fan-in. 

The SN54BCT2240 is characterized for 
operation over the full military temperature range 
of -55·C to 125·C. The SN74BCT2240 is 
characterized for operation from O·C to 70·C. 

03057. SEPTEMBER 19S5-REVISED JULY 1999 

SN54BCT2240 ••• J PACKAGE 
SN74BCT2240 ••• DW OR N PACKAGE 

(TOP VIEW) 

1A1 
Vee 
2(; 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 

2Y1 1Y4 
GND ....... __ ...... 2A1 

SN54BCT2240 .•• FK PACKAGE 

logic symbolt 

2A1 
2A2 

2A3 

2A4 

(TOP VIEW) 

'<t - U >- « Il:> UIl:> N __ > N 

3 2 1 2019 

9 10 11' 1213 

18 1Y1 
17 

16 1Y2 
15 

14 1Y3 

1Y1 
1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

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

Copyright @ 1989. Texas Instruments Incorporated PRODUCTION DATA documenta contain I_Ion 
current .s Of publk:aUon date. Products contonn to 
specttlcltlone per the terms of Taxaa Instruments 
standard warranty. Prod"CUon procelSlng does not 
n ...... rOy Include teoUng 0' all porameten. 
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SN54BCT2240, SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 

logic diagram (positive logic) schematic of each. output 
VCC 

1A1 (21 (181 
1Y1 

1A2 (41 (161 
1Y2 

1A3 
(61 (141 

1Y3 

1A4 (81 (121 
1Y4 OUTPUT 

-----
2A1 (111 (91 

2Y1 

2A2 (131 (71 GND 
2Y2 

2A3 (151 (51 
2Y3 

2A4 (171 (31 
2Y4 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage (see Note 1) ......................... ................................. -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................................... -0.5 V to VCC 
Input clamp current........ ............................................................. -30 rnA 
Current into any output in the low state: SN54BCT2240 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 rnA 

SN74BCT2240 .......................... :........... 128 rnA 
Operating free-air temperature range: SN54BCT2240 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55·C to 125·C 

SN74BCT2240 .................................... O·C to 70·C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 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-maximurn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative-voltage rating may be exceeded if the input clamp current rating is observed. 

recommended operating conditions 

SN54BCT2240 SN74BCT2240 UN(T 
MIN NOM MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

11K Inpul clamp current -18 -18 mA 

IOH High-level output current -12 -12 mA 

IOL Low-level output current 12 12 mA 

TA Operating free-air temperature -55 125 0 70 "e 

TEXAS ." 
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SN54BCT2240, SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WlTH a-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS SNS4BCT2240 SN74BCT2240 

MIN TYPT MAX MIN Typt 

VIK Vcc - 4.5 V, 10H - -18mA -1.2 

VOH Vee = 4.5V 10H - 1 rnA 2.4 3.3 2.4 3.3 

10H - -12rnA 2 3.2 2 3.2 

VOL Vcc = 4.5 V 10L-lrnA 0.15 0.5 0.15 

10L = 12 rnA 0.35 0.8 0.35 

II Vee - 5.5 V, VI- 5.5V 0.1 

IIH Vee - 5.5 V, VI - 2.7V 20 

IlL Vee - 5.5 V, VI- 0.5V -1 

10ZH Vcc - 5.5 V, Vo - 2.7 V 50 

10ZL Vcc - 5.5 V, Vo - 0.5V -50 

lOS; Vcc - 5.5 V, Vo- 0 -100 -225 -100 

ICCH 19 32 19 

ICCL Vee = 5.5 V, Outputs open 46 76 46 

leez 6 8 6 

t All typical values are at VCC = 5 V, TA = 25"C. * Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

VCC - SV, VCC - 4.S V 10 S.S v, 
CL = SOpF, CL = SOpF, 

FROM TO 
Rl = SOO n, Rl = SOD n, 

PARAMETER R2 = SOO n, R2 = SOD n, 
(INPUT) (OUTPUT) TA = 2S'C TA = MIN 10 MAX 

MAX 
-1.2 

0.5 

0.8 

0.1 

20 
-1 

50 
-50 

-225 

32 

76 

8 

'BCT2240 SNS4BCT2240 SN74BCT2240 

MIN TYP MAX MIN MAX MIN MAX 

tPLH A Y 0.5 3.4 4.8 0.5 6.3 0.5 5.7 

tPHL 0.5 2.8 4 0.5 4.6 0.5 4.4 

tPZH G y 2.6 6.2 8.2 2.6 10.1 2.6 9.3 

tpZL 4.3 8.8 10.9 4.3 12.9 4.3 12.4 

tpHZ G y 2 5.3 7.1 2 9.2 2 8.7 

tPLZ 2.2 6.7 8.5 2.2 12.2 2.2 10.6 

TEXAS ." 
INSTRUMENTS 
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UNIT 

V 

V 

V 

rnA 

,.A 
rnA 

,.A 
,.A 
rnA 

rnA 

UNIT 

ns 

ns 

ns 
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SN54BCT2240, SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - R1 - R2 

S1 

Rl 

fROM OUTPUT_t-.... _ .. _ TEST 
UNDER TEST POINT 

CL 
(See Note AI 

R2 

LOAD CIRCUIT 

INPUT .:£1.5 V \ ~:- - 3 V 
-f, ,. OV 

tPLH~ ~tPHL 
IN·PHASE I /' I i,-s-;: VOH 
OUTPUT I· . 1.5V: ~ 

, I Voc 
tpHL~ ~tpLH 

OUT-Of-PHASE \11.5 V ~ VOH 
OUTPUT _ ,--'.:..,5':' VOL 

VOLTAGE WAVEfORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST S1 

tPLH Open 
tPHL Open 
tpZH Open 
tpZL Closed 
tPHZ Open 
tPLZ Closed 

~~
3V 

'5 V 15 V 

: J---- OV 

tpZl -*' t4-- I 

: ~ ~-~JZ4: -:~ d.5 V 
WAVEFORM 1 I 1.5 V I , 
(S.8 Note Bl , I __ t. 

, -~ VOL 
tPZH~ I4-:t .. .a..J t..L. LO 3 V 

, PHZ..... :,"".L . 

~Jk
.:l:-VOH 

WAVEFORM 2 ' 

(See Note Bl _ ~ ~ _ _ _ _ ~.~ ~ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 
S. 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 the generators having the following characteristics: PRR s: 10 MHz, Zo ~ 50 n, tr s: 2.5 ns, tf s: 2.5 ns. 
D. The outputs are measured ,one at a time with one transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH a-STATE OUTPUTS 

• BiCMOS Design Substantially Reduces 
Standby Current 

• Output Ports have Equivalent 33-0 Series 
Resistors so No External Resistors are 
Required 

• ESD Protection Exceeds 2000 V 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters, Taken together with 
the 'SCT2240 and 'SCT2244, these devices 
provide the choice of selected combinations of 
inverting and noninverting outputs, symmetrical 
G (active-low output control) inputs, and 
complementary G and G inputs. These devices 
feature high fan-out and improved fan-in. 

The SN54SCT2241 is characterized for 
operation over the full military temperature range 
of -55·C to 125·C. The SN74SCT2241 is 
characterized for operation from O·C to 70·C. 

03057, SEPTEMBER 198B-REVISEO MAY 1989 

SN54BCT2241 '" J PACKAGE 
SN74BCT2241 ••• DW OR N PACKAGE 

(TOP VIEW) 

Vee 
1A1 2G 

1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 
GND 2A1 

SN54BCT2241 ... FK PACKAGE 

(TOP VIEW) 

'<t ~ U 
>- « Ie.:> u e.:> 
'" ~ ~> '" 
3 2 1 2019 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2(; 

2A1 

2A2 

2A3 

2A4 

(131 

(151 

(171 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

m 2Y2 
(51 2Y3 

(31 2Y4 

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

Copyright @ 1989, Texas Instruments Incorporated PRODUCTION DATA documents contain In'ormatlon 
current .. 0' publication date. ProdUell conform to 
specifications per the terma of Texas Insb'umenta 
standard warnnty. Production processing does not 
necessarily Includo teatlng 01 all paramoten. TEXAS ." 

INSTRUMENTS 
POST OFFiCe BOX 655303 • DALLAS. TEXAS 75265 2-83 

II 



• I:IJ 
(; 
a:: o en 
o 
a' c 

SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

1Al 2 

1A24 

lA3 6 

lA4 8 

2Al 11 

2A2 13 

2A3 16 

2A417 

18 lVl 

16 lV2 

14 lV3 

12 lV4 

9 
2Vl 

7 
2V2 

5 2V3 

3 2V4 

schematic of each output 

Vqc------, 

..... ---_ OUTPUT 

GNO 

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

Supply voltage, VCC ....................................................... '. . . . . . . . - O.S V to 7 V 
Input voltage............................ .................... ...................... -O.S V to 7 V 
Voltage applied to any output in the disabled or power-off state.......... ... .. ......... -O.S V to S.S V 
Voltage applied to any output in the high state........ ..... ... ........... .. .......... -O.S V to VCC 
Operating free-air temperature ranges: SNS4BCT2241 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - SS"C to 12S'C 

SN74BCT2241 ................................... O·C to 70·C 
Storage temperature range . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . - 6S·C to 1S0·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stre.s 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. 

recommended operating conditions 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

11K lriput clamp current 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

SN54BCT2241 

MIN NOM 
4.5 

2 

-55 

TEXAS ", 
INSTRUMENTS 

5 

POST OFFICE BOX 656303 • DALLAS. TEXAS 76265 

SN74BCT2241 UNIT 
MAX MIN NOM MAX 

5.5 4.5 5 5.5 V 
2 V 

0.8 0.8 V 
-18 -18 rnA 
-12 -t2 rnA 

12 12 rnA 
125 0 70 'e 



SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH a·STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS SN54BCT2241 SN74BCT2241 

MIN TYPT MAX MIN TYPT 

VIK Vcc - 4.5V. IOH - -18 rnA -1.2 

VOH Vcc ~ 4.5V IOH - -1 rnA 2.4 3.3 2.4 3.3 

IOH - -12mA 2 3.2 

VOL Vee ~ 4.5V IOL - 12mA 0.38 0.55 

IOL-12mA 0.42 

II VCC - 5.5V. VI - 5.5V 0.1 

IIH VCC ~ 5.5V. VI~2.7V 20 

IlL VCC - 5.5V. VI- 0.5V -1 

IOZH VCC - 5.5V. Vo - 2.7V 50 

IOZL VCC ~ 5.5V. Vo - 0.5V -50 

IOS~ VCC - 5.5V. Vo - 0 100 225 100 

ICCH 23 37 23 

ICCL VCC ~ 5.5V. Outputs open 37 76 37 

ICCZ 6 9 6 

t All typical values are at VCC ~ 5 V. TA ~ 25"C. 
~ Not more than one output should be shorted at a time. and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

VCC ~ 5V. VCC ~ 4.5 V to 5.5 V. 
CL ~ 50pF. CL ~ 50pF, 

FROM TO 
Rl ~ soon, Rl ~ soon, 

PARAMETER R2 ~ 5oon, R2 ~ soon, 
(INPUT) (OUTPUn TA ~ 25"C TA ~ MIN to MAX 

'BCT2241 SN54BCT2241 SN74BCT2241 

MIN TYP MAX MIN MAX MIN 

tpLH A Y 1.1 3 4.4 1.1 5.1 1.1 

tpHL 2.9 4.9 6.6 2.9 7.2 2.9 

tPZH GorG y 2.7 6 7.8 2.7 9.4 2.7 

tPZL 4.1 7.7 9.4 4.1 10.9 4.1 

tpHZ GorG y 2.5 5.2 7.2 2.5 9.7 2.5 

tPLZ 3.2 7.1 9.5 3.2 12.9 3.2 

TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALL.AS, TEXAS 75265 

UNIT 
MAX 
-1.2 V 

V 

V 
0.55 

0.1 rnA 

20 /LA 
-1 rnA 

50 /LA 
-50 /LA 
225 rnA 

37 

76 rnA 

9 

UNIT 

MAX 

4.9 ns 
6.9 
8.9 ns 

10.3 

8.7 ns 
11.3 
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SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - R1 - R2 

S1 

R1 

fROM OUTPUT~ .... .-._ ... _ TEST 
UNDER TEST POINT 

CL 
cSee Note Al 

R2 

LOAD CIRCUIT 

INPUT J.1.5V \~5~--3V 
: I OV 

tPLH~ ~tPHL 
IN·PHASE I I 1:1"-- VOH 
OUTPUT I /1.5 V : ~ 

I I VOL 
tPHL~ ~tpLH 

OUT·Of·PHASE \".5 V F VOH 

OUTPUT • . -- VOL 

VOLTAGE WAVEfORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST 81 

IPLH Open 

tPHL Open 

IPZH Open 

tpZL Closed. 

IPHZ Open 

tpLZ Closed 

~~
3V 

15V 1.5V 

: J---- OV 

tpZL..... r+- I 
I I tPLZ~ ~ 

WAVEFORM 1 I ~.~ :lI41 -1- = 3.5 V 
ISee Note BI I I __ t. 

I -~ VOL ., ..... y,-"'tjtl4-i LO.3 V 
I - - VOH 

WAVEFORM 2 1 5 V 
ISee NOle BI _ ~ _ _ _ _ _ ~.~ ~ 

VOLTAGE WAVEfORMS 
ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

2-86 

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 condHions such that the output is high except when disabled by Ihe output control. 

C. All Input pulses are supplied by the generators having Ihe following characteristics: PRR ,;; 10 MHz, Zo ~ 50 n, tr ,;; 2.5 ns, If ,;; 2.5 ns. 
D. The outputs are measured one al a time wHh one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN54BCT2244, SN74BCT2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

• BiCMOS Design Substantially Reduces 
Standby Current 

• Output Ports have Equivalent 33-0 Series 
Resistors so No External Resistors are 
Required 

• ESD Protection Exceeds 2000 V, 
MIL-STD-883C, Method 3015 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT2240 and 'BCT2241, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
input control) inputs, and complementary G and 
G inputs. These devices feature high fan-out and 
improved fan-in. 

The SN54BCT2244 is characterized for 
operation over the full military temperature range 
of -55·C to 125·C. The SN74BCT2244 is 
characterized for operation from O·C to 70·C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

G A Y 

H X Z 

L L L 
L H H 

03057. SEPTEMBER t9SS-REVISED AUGUST t989 

SN54BCT2244 ••• J PACKAGE 
SN74BCT2244 ••• DW OR N PACKAGE 

(TOP VIEW) 

lAI 
Vee 

2(; 
lYI 
2M 
1Y2 
2A3 
lY3 

lA4 2A2 
2Yl lY4 
GND '-L";""""";.;.J--' 2A 1 

SN54BCT2244 ••• FK PACKAGE 

(TOP VIEW) 

.... ~ U >- « I(!) UICl 
N ~ ~> N 

2019 

lA2 4 18 

2Y3 5 17 

lA3 6 16 lY2 
2Y2 7 15 

lA4 8 14 lY3 
9 10 11 1213 

~O~""N 
>-z«>-« 
N(!)N~N 

logic symbolt 

10 

lAI 1181 1Yl 

lA2 1161 1Y2 
lA3 

1141 
1Y3 

lA4 1121 1Y4 

2G 

2Al 
(9) 2Yl 

2A2 171 2Y2 

2A3 1151 151 2Y3 
2A4 1171 (3) 

2Y4 

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

Copyright @ 1989, Texas Instruments Incorporated PRODUCTION OATA documents contain Information 
current .. of publication date. Products confonn to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing dOli not 
n ...... rily Include tsBlIIIg of an parametsra. TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 666303 • DALLAS. TEXAS 75285 2-87 
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SN54BCT2244, SN74BCT2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS· 
WITH 3-STATE OUTPUTS 

logic diagram (positive logic) schematic of each output 

1G 
vee 

2 18 
1A1 1Y1 

4 16 
1A2 1Y2 

6 14 
1A3 1Y3 OUTPUT 

8 12 
1A4 1Y4 

2G 

11 9 
2A1 2Y1 GND 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 2Y4 2A4 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage (see Note 1) . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ....................................... -0.5 V to VCC 
Input clamp current..................................................................... -30 rnA 
Current into any output in the low state: SN54BCT2244 ...................... :................ 96 rnA 

SN74BCT2244...................................... 128 rnA 
Operating free-air temperature range: SN54BCT2244 . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . - 55·C to 125·C 

SN74BCT2244 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O·C to 70·C 
Storage temperature range........... ............................................ -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. 

NOTE 1: The input negative,voltage rating may be exceeded if the input clamp current rating is observed. 

TEXAS ." 
INSTRUMENTS 
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SN54BCT2244, SN74BCT2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS. 

recommended operating conditions 

SN54BCT2244 SN74BCT2244 

MIN NOM MAX MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.8 

11K Input clamp current -18 

IOH High-level output current -12 

IOL Low-level output current 12 

TA Operating free-air temperature -55 125 0 

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

PARAMETER TEST CONDITIONS SNS4BCT2244 SN74BCT2244 

MIN TYpt MAX MIN Typt 

VIK VCC - 4.5 V, 11- -18mA -1.2 

VOH VCC = 4.5V IOH - -1 rnA 2.4 2.4 

IOH = -12mA 2 2 

VOL VCC = 4.5V 10L - 1 rnA 0.15 0.5 0.i5 

IOL - 12mA 0.35 0.8 0.35 

II VCC - 5.5 V, VI- 5.5V 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 

IlL VCC - 5.5 V, VI- 0.5V -1 

IOZH VCC - 5.5V, VO-2.7V 50 

IOZL VCC = 5.5 V, Vo = 0.5V -50 

lOS; VCC - 5.5 V, Vo - 0 -100 -225 100 

ICCH 23 37 23 

ICCL VCC = 5.5 V, Outputs open 53 77 53 

ICCZ 6.5 10 6.5 

Ci VCC - 5V, VI - 2.5 V or 0.5 V 6 6 

Co VCC = 5V, Vo = 2.5V or 0.5 V 11 11 

t All typical values are at Vee = 5 V. TA = 25"C. 
:I: Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

VCC - sv, VCC - 4.S V 10 S.S v, 
Cl = SOpF, Cl = so pF, 

FROM TO 
R1 = soo n, R1 = soon, 

PARAMETER R2 = soon, R2 = soon, 
(lNPUn (OUTPUn TA = 2S"C TA = MIN to MAX 

MAX 

5.5 

0.8 

-18 

-12 

12 

70 

MAX 

-1.2 

0.5 

0.8 

0.1 

20 
-1 

50 

-50 

225 

37 

77 

10 

'BCT2244 SNS4BCT2244 SN74BCT2244 

MIN TYP MAX MIN MAX MIN MAX 

tpLH A Y 0.5 3 4.4 0.5 5.2 0.5 4.9 

IpHL 1.6 4.6 6.3 1.6 7.1 1.6 6.7 

tpZH G y 2.4 6.1 7.7 2.4 9.1 2.4 8.7 

tpZL 3.9 7.6 9.4 3.9 10.8 3.9 10.4 

tPHZ G y 1.7 5.2 6.9 1.7 8.1 1.7 7.8 

tPLZ 2.8 6.5 8.3 2.8 10.9 2.8 9.8 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

"C 

UNIT 

V 

V 

V 

rnA 

p.A 

rnA 

p.A 

p.A 

rnA 

rnA 

pF 

UNIT 

ns 

ns 

ns 
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SN54BCT2244, SN74BCT2244 \ 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - RI - RZ 

5 I SWITCH POSITION TABLE 

RI 

FROM OUTPUT __ ...... _ .... _ TEST 

UNDER TEST POINT 

CL 
ISH Note AI 

LOAD CIRCUIT 

INPUT .J.1.5V \~:--:: 
'PLH~ ~'PHL 

IN·PHASE ," i'-6~ VOH 
OUTPUT 1.5 V ~ 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

OUTPUT 
CONTROL 

TEST 51 

tPLH Open 

tpHL Open 

tpZH Open 

tPZL Closed 

tpHZ Open 

tpLZ Closed 

~~
3V 

1SV 1.5V 

: J---- OV 

'PZL~ r-- I 

WAVEFORM I I I 1.S V I I :~~~JZ4I..J~ .3.SV 

IS •• Note BI I I __ t. 
I -~ VOL 

'PZH-+I 14-:, _... a.....- Lo 3 V 
I PHZ..... ""'-.1. . . ~ 3t.ll-VOH 

WAVEFDRM 2 I I S V 
ISH Not. BI . 0.3 V 

------- .O.V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

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 the generators having the following characteristics: PRR ,. 10 MHz. Zo = 50 n. tr ,;; 2.5 ns. tf ,. 2.5 ns. 
D. The outputs are measured one at a time with one input transition per measurement 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS ." 
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SN74BCT2827A, SN74BCT2828A 
10-BIT BUS/MOS MEMORY DRIVERS WITH 3-STATE OUTPUTS 

• BICMOS Design Substantially Reduces 
Standby Current 

• 2S-n Series Resistors at Outputs 
Significantly Reduce Overshoot and 
Undershoot 

• Specifically Designed to Drive MOS DRAMs 

• 308tate Outputs 

• Data Flow-Thru Pinout (All Inputs on 
OpPOsite Side from Outputs) 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
DIPs 

description 

These 10-bit buffers and bus drivers are 
specifically designed to drive the capacitive 
input characteristics of MOS DRAMs. They 
provide high-performance bus interface for wide 
data paths or buses carrying parity. 

The three-state control gate is a 2-input positive 
NOR gate so if either G1 or G2 is high, all 10 
outputs are in the high-impedance state. The 
outputs are also in the high-impedance state 
during power-up and power-down conditions. 
The outputs remain in the high-impedance state 
while the device is powered-down. 

The SN74BCT2827A provides true data and the 
SN74BCT2828A provides inverted data at the 
outputs. 

These devices are characterized for operation 
from O·C to 70·C. 

PRODUCTION DATA d ....... n .. contain IniormaUon 
curnnt .. 01 publication _ Products conlonn to 
~ per tho _ 01 T .... 1 __ 
_ rd warnnty. ProductIon proceaIng _ not 
_iy Includt -na 01111 porometen, TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75286 

02977. APRIL 1987-REVISEO AUGUST 1989 

DW OR NT PACKAGE 

(TOP VIEW) 

A4 
A5 

Vee 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 

Y7 
Y8 

A9 Y9 
A10 Y10 

GND '-L~"";";;''''' (;2 

Copyright @ 1989. Texas Instruments Incorporated 
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SN74BCT2827 A, SN74BCT2828A 
10·BIT BUS/MOS MEMORY DRIVERS WITH 3·STATE OUTPUTS 

logic symbols t 

AI (2) 
A2 (3) 

A3 (4) 

A4 (5) 

A5 (6) 

A6 (7) 

A7 (8) 

AS (9) 

A9 (10) 

AID (II) 

SN74BCT2827A 

(23) VI 

(22) V2 

(21) V3 

(20) V4 

(19) V5 

(lSI V6 

(17) V7 
(16) V8 

(IS) V9 

(14) Vl0 

tThese symbols are in accordance with ANSI/IEEE Std 91·1984 and lEG Publication 617·12. 

logic diagrams (positive logic) 

AI (21 
A2 (3) 

A3 (4) 

A4 (51 

AS (6) 

A6 171 
A7 (8) 

AS (91 

A9 (10) 

AID (11) 

SN74BCT2828A 

SN74BCT2827A SN74BCT2828A 

Gl (II 

G2 (131 

~--f_..::(2:.:3:!.1 VI (231 VI 

(221 V2 (221 V2 

(211· V3 (211 V3 

">--+--...:(~2~DI V 4 (201 V4 

(191 V5 (191 V5 

",>-+--:(:..::18::.!I V6 (181 V6 

",,>-+--...:(:..:.I:..!o7 I V 7 (171 V7 

(161 V8 (16) V8 

(151 V9 1151 V9 

",>_-.!(.:.;14:.:.1 v 10 Al0~Vl0 

TEXAS ." 
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SN74BCT2827 A 
10-BIT BUS/MOS MEMORY DRIVERS WITH a-STATE OUTPUTS 

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

Supply voltage, Vee ............... '......................................................... 7 V 
Input voltage ............................................................................. 5.5 V 
Voltage applied to a disabled 3-state output .................................................. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. o'e to 70'e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65'e to 150'e 

recommended operating conditions 

MIN NOM MAX 

vee Supply voltaga 4.5 5 5.5 

VIH High-laval input voltage 2 

VIL Low-laval input voltaga 0.8 

10H High-Iavel output currant 1 

10L Low-level output current 12 

TA Operating free-air temperature 0 70 

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

PARAMETER TEST CONDITIONS MIN TYpr MAX 

VIL Vee - 4,5 V, 11- -18mA -1.2 

VOH Vee - 4.5 V to 5.5 V, 10H - 1 mA Vee 2 

VOL 
Vee - 4.5 V, 10L-lmA 0,15 0.5 

Vee - 4.5 V, 10L - 12mA 0,35 0.8 

10lH Vee - 5.5 V, VO-2.7V 20 

lOlL vee - 5.5 V, Vo - OAV 20 

10L Vee - 4.5 V, Vo - 2V 50 

10H Vec = 4.5 V, Vo = 2V -35 

II Vec - 5.5 V, VI-7V 0.1 

IIH VCC - 5.5 V, VI- 2,7V 20 

IlL Vee - 5.5 V, VI - 0,4 V 0.2 

10; VCC - 5.5 V, Vo - 2,25 V 30 112 

ICCL Vce - 5.5 V, Outputs open 28 40 

leel VCC = 5.5 V, Outputs open 4,5 8 

t All typical values are at Vee = 5 v, TA = 25'e. 
* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS, 

switching characteristics (see Figure 1) 

Vcc - 5V, VCC - 4.5 V to 5.5 V, 
CL = 50pF, CL = 50pF, 

PARAMETER FROM TO Rl=5000, Rl = 5000, 
(INPUT) (OUTPUT) R2 = 5000, R2 = 5000, 

TA = 25'C TA = MIN to MAX 

MIN TYP MAX MIN MAX 

tpLH A Y 4 6 2 7 

tPHL 6 8 2 9 

tPlH G Y 8 10 4 13 

tPlL 11 14 6 17 

tpHl G y 8 12 4 15 

tPLZ 7 11 3 13 

TEXAS ." 
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UNIT 

V 

V 

V 

mA 

mA 

'e 

UNIT 

V 

V 

V 

,.A 

,.A 
mA 

mA 

mA 

,.A 

mA 
mA 

mA 

UNIT 

ns 

ns 

ns 
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SN74BCT2828A 
10-BIT BUS/MO.S MEMORY DRIVERS WITH 3-STATE OUTPUTS 

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

Supply voltage, Vcc ......................................................................... 7 V 
Input voltage ..........•..•..•............................•.•.......•..•..•.......•...•.•. 5.5 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . • . . . . • . . . . . •• . • . . • . 5.5 V 
Operating free-air temperature range. . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . O·C to 70"C 
Storage temperature range •.•......•.................... ; . . . . . . . . • . . . . . . . . . . . . . . . - 65·C to 150"C 

recommended operating conditions 

MIN NOM MAX UNIT 

vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

IOH High-level output current 1 mA 

IOL Low-level output current 

TA Operating free-air temperature 0 

• _"ca' _ .... i ...... """""mended _""'no • __ .............. 
m (unless otherwise noted) 

12 mA 

70 'c 

n 
I: 

~ 
n 
a' c 
if 

PARAMETER TEST CONDITIONS MIN TYPT MAX 

VIK Vcc - 4.5 V, 11- -18mA -1.2 

VOH VCC - 4.5 V to 5.5 V, IOH - -1 mA Vee-2 

VOL 
Vee - 4.5 V, IOL-lmA 0.15 0.5 

Vee - 4.5 V, IOL - 12mA 0.35 0.8 

IOZH Vee - 5.5V, Vo - 2.7V 20 

IOZL VCC = 5.5V, Vo = 0.4 V -20 

IOL Vee - 4.5 V, VO- 2V 50 

IOH VCC - 4.5 V, VO- 2V -35 

II VCC - 5.5V, VI-7V 0.1 

IIH Vee - 5.5 V, VI-2.7V 20 

IlL Vee - 5.5 V, VI- 0.4V -0.2 

IO~ Vee - 5.5 V, Vo - 2.25 V -30 -112 

leeL Vee - 5.5 V, OutputS open 28 40 

leez Vee - 5.5 V, Outputs open 3.5 6 

t All typical values are at Vec ;= 5 V, TA = 25'C. * The output condHlons have been chosen to produce a current that closely approximates one haW of the true short-circuH output current, lOS. 

switching characteristics (see Figure 1) 

Vee - 5V, VCC - 4.5 V to 5.5 V, 
CL = 5OpF, CL = 5OpF, 

PARAMETER FROM TO Rl = 500 n, Rl = soon, 
(INPUT) (OUTPUT) R2 = 500 Il, R2 = soon, 

TA = 25'C TA = MIN to MAX 

MIN TYP MAX MIN MAX 

tPLH A y 5 7 2 8 

tPHL 5 7 2 8 

tPZH f:i y 8 11 4 12 

tpZL 10 14 6 16 

tpHZ f:i y 10 14 4 16 

tpLZ 8 12 3 14 
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SN74BCT2827 A, SN74BCT2828A 
10-BIT BUS/MOS MEMORY DRIVERS WITH a-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
7V 

L RL - Rl - R2 

51 

R1 

FROM OUTPUT~~ .... _ ... _ TEST 
UNDER TEST POINT 

CL 
(5 •• Not. AI 

R2 

LOAD CIRCUIT 

TIMING ./. 3 V 

INPUT ___ -';:_1~5 ~ ___ --0 V 

... lsu...,...lh ..... 

~' -:----3V 
DATA 1.5 V 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT .L1.5V \~5-;--3V 
--/0 1_ OV 

tPLH~ ~IPHL 
IN-PHASE, I l:t-- VOH 

OUTPUT I /1.5 V : ~ 
I I Vm 

tpHL~ ~lpLH 

\
' ~VOH OUT-Of-PHASE 1.5 V 1.5 V 

OUTPUT 
-- VOL 

VOLTAGE WAVEfORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacHance. 

HIGH-LEVEL 
PULSE 

LOW-LEVEL 
PULSE 

SWITCH POSITION TABLE 

TEST 51 

IpLH Open 

IPHL Open 

IPZH Open 

IPZL Closed 

IPHZ Open 

IpLZ Closed 

~3V 
~tw~ OV 

~• Iw ~ 3V 
, 1.5 V 1.5 V 

--- - OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT 
CONTROL ~~

3V 

15 V , 5 V 

: J----OV 
IpZl -+I j4- I 

I I IPLZ~ I+-
WAVEfORM' 1~~:~ll-~ 3.5V 
ISee NOle Bl I I __ of. 

I -":10 VOL 
IpZH-+I 14-; o..J '"'"-- Lo 3 V 

I IpHZ..... f"""""J.. . 

~~
J[-VOH 

WAVEfORM 2 I 
IS •• NoleBI 1.5V 

0.3 V 
------- .OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 

B. Waveform 1 is for an oUlput 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. A" input pulses are supplied by the generators having the following characteristics: PRR ,;; 10 MHz, Zo ~ 50 n, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN74BCT29827 A, SN.74BCT29828A 
10-BIT BUFFERS AND BUS DRIVERS WITH a-STATE OUTPUTS 

02977, APRIL 1987-REVISEO JULY 1989 

• BICMOS Design Substantially Reduces 
Standby Current 

• Functionally Equivalent to Am29827, 
Am29828, SN74ALS29827, and 
SN74ALS29828 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Data Flow-Thru Pinout (All Inputs on 
Opposite Side from Outputs) 

• Power-Up High-Impedance State 

• Package Options Include Plastic and 
Ceramic DIPs 

• BiCMOS Proce.ss with TTL Inputs and 
Outputs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit buffers and bus drivers provide 
high-performance bus interface for wide data 
paths or buses carrying parity, 

The 3-state control gate is a 2-input positive 
NOR gate so if either <31 or <32 is high, al\ 10 
outputs are in the high-impedance state. The 
outputs are also in the high-impedance state 
during power-up and power-down conditions, 
The outputs remain in the high-impedance state 
while the device is powered-down. 

The SN74BCT29827A provides true data and 
the SN74BCT29828A provides inverted data at 
the outputs. 

The SN74BCT29827A and SN74BCT29828A 
are characterized for operation from O°C to 
70°C. 

PRODUCTION DATA documents contain Infonnatlon 
current as of publication date. Products conform to 
specifications per the tenns of Texas Instruments 
standard warranty. Production processing does not 
necessarily Inetude teaUng of all parameters. TEXAS ." 

INSTRUMENTS 
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DW OR NT PACKAGE 

(TOP VIEW) 

G1 Vee 
Y1 
Y2 
Y3 
Y4 

A5 Y5 
A6 Y6 

Y7 
Y8 

A9 Y9 
A10 Y10 
GND (;2 

COpyright @ 1989, ,Texas Instruments Incorporated 



logic symbols t 

SN74BCT29B27A 

Al (21 
A2 (31 

A3 (41 

A4 (51 

A5 (61 

A6 (71 

A7 (81 

A8 (91 

A9 (101 

A10 (111 

SN74BCT29827 A, SN74BCT29828A 
10·BIT BUFFERS AND BUS DRIVERS WITH 3·STATE OUTPUTS 

SN74BCT29B28A 

(231 VI Al 121 (231 VI 

(221 V2 A2 (31 (221 V2 

(211 V3 A3 (41 (21) V3 

(201 V4 A4 151 (201 V4 

(191 V5 A5 (61 (191 V5 

(181 V6 A6 171 (181 V6 

(171 V7 A7 (SI (171 V7 

(161 VS AS (91 (161 VB 

(151 V9 A9 (101 (151 V9 

(141 V10 Ala (111 (141 vIa 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 

at (11 

G2 (131 

SN74BCT29827A 

(231 Vt 

(221 V2 

(211 V3 

(20) Y4 

1191 V5 

1181 VB 

(171 
V7 

1161 YB 

(151 V9 

(14) vIa 

TEXAS ." 
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SN74BCT29828A 

(231 Yl 

(22) Y2 

(211 Y3 

(20) Y4 

1191 Y5 

(IBI Y6 

(17) Y7. 

116) Y8 

(15) Y9 

(14) Yl0 
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SN74BCT29827A 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage (all inputs and 1/0 ports) ............................•............... . . . . . . . . . . . 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o·e to 70·e 
Storage temperature range................................................ ....... -65·e to 15o·e 

recommended operating conditions 

MIN NOM 

vee Supply voltage 4.5 5 

VIH High-level input voltage 2 

Vil low-level input voltage 

10H High-level output current 

10l low-level output current 

TA Operating free-air temperature 0 

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

PARAMETER TEST CONDITIONST MIN 

VIK Vee - MIN, 11- -18mA 

VOH Vee = MIN I 10H = -15 rnA 2.4 

I 10H - 24mA 2 

VOL Vee - MIN, 10l - 48 rnA 

10ZH Vee - MAX, Vo = 2.7V 

10Zl Vee - MAX, Vo - 0.4V 

II Vee - MAX, VI - 5.5V 

IIH Vee - MAX, VI-2.7V 

III Vee = MAX, VI = 0.4 V 

10S§ Vee - MAX, Vo - 0 75 

leel Vee - MAX, Outputs open 

leez Vee - MAX, Outputs open 

t For conditions shown as MIN or MAX. use appropriate value specified under recommended operating conditions. 
~ All typical values are at Vec = 5 V, TA = 2S·C. 
§ Not more than one output should be shorted at a time and duration of the short cireu" should not exceed 1 second. 

switching characteristics (see Figure 1) 

TYP; 

0.35 

28 

3.5 

MAX 

5.5 

0.8 

-24 

48 
70 

MAX 
-1.2 

0.5 

20 

20 

0.1 
20 

-0.2 

250 

40 

6 

VCC - SV, VCC - 4.5 V to 5.5 V, 

PARAMETER FROM 
(INPUT) 

IPlH A 
tpHl 

IPZH G 
IPZl 

tpHZ G 
tpLZ 

2-98 

Cl = SOpF, 
TO R1 = 500n, 

(OUTPUn R2 = 500n, 
TA = 25'C 

MIN TYP 

Y 1 3.5 

1 5 

y 2 7 

2 10 

y 2 7 

2 7 

TEXAS • 
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Cl =.SOpF, 
R1 = 500n, 
R2 = soon, 

TA = MINto MAX 

MAX MIN MAX 

6 1 7 

7 1 9 

10 2 12 

13 2 15 

10 2 12 

10 2 12 

UNIT 

V 

V 

V 

rnA 

rnA 

'e 

UNIT 

V 

V 

V 

,.A 

,.A 
rnA 

,.A 

rnA 

rnA 
rnA 

rnA 

UNIT 

ns 

ns 

ns 



SN74BCT29828A 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage (all inputs and I/O ports) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-airtemperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. o'e to 70'e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65'e to 150'e 

recommended operating conditions 

MIN NOM 

Vee Supply voltage 4.5 5 

VIH High-level input voltage 2 

Vil low-level input voltage 

10H High-level output current 

10l low-level output current 

TA Operating free-air temperature 0 

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

PARAMETER TEST eONDITIONSt MIN 

VIK Vee - MIN, 11- 18mA 

VOH Vee ~ MIN I 10H - -15 rnA 2.4 

IIOH - -24 rnA 2 

VOL Vee ~ MIN, 10L ~ 48 rnA 

10ZH Vee - MAX. VO-2.7V 

10ZL Vee - MAX, Vo - 0.4 V 

II Vee ~ MAX, VI ~ 5.5V 

IIH Vee ~ MAX, VI~2.7V 

III Vee - MAX, VI - 0.4 V 

10S§ Vee - MAX, Vo ~ 0 -75 

leeL Vee ~ MAX, Outputs open 

leez Vee - MAX, Outputs open 

t For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. 

* All typical values are at Vee ~ 5 V, TA ~ 25'e. 
§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed 1 second. 

switching characteristics (see Figure 1) 

TYP* 

0.35 

28 

3.5 

MAX 

5.5 

0.8 
-24 

48 

70 

MAX 
1.2 

0.5 

20 
-20 

0.1 

20 
-0.2 

-250 

40 

6.5 

Vee - 5V, vee - 4.5 V to 5.5 V, 
el ~ 50pF, el ~ 50pF, 

PARAMETER FROM TO R1 ~ 500 n, R1 ~ 500n, 
(INPUT) (OUTPUT) R2 ~ 500n, R2 ~ soon, 

TA ~ 25'e TA ~ MINto MAX 

MIN TYP MAX MIN MAX 

tPlH A Y 1 3.5 6 1 7 

tPHl 1 3.5 6 1 7 

tPZH G y 2 7 9 2 11 

tPZL 2 9 13 2 15 

tPHZ G y 2 6 9 2 10 

tPLZ 2 6 10 2 11 

TEXAS ." 
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UNIT 

V 

V 

V 

rnA 
rnA 

'e 

UNIT 
V 

V 

V 

/LA 

/LA 
rnA 

/LA 
rnA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 
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SN74BCT29827 A, SN74BCT29828A 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - R1 - R2 

S, 

R' 

fROM OUTPUT TEST 
UNDER TEST~~"'-""- POINT 

CL 
ISee Note AI 

R2 

LOAD CIRCUIT 

TIMING L 3V 
INPUT ___ .JLI_':,.5 ~ _____ 0 V 

.. t.u-#"th ..... 

~' -'----3V 
DATA ',.5V ',.5V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT .L,.5V \1.5~--3V 
--A I· OV 

tPLH~ ~tPHL 
IN-PHASE I " I il-§~ VOH 
OUTPUT, • '.6V I e 

, 1 V~ 
tPHl""""""'" ~tPLH 

OUT-Of-PHASE \'1.5 V Fv VOH 
OUTPUT _ • __ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

HIGH·LEVEL 
PULSE 

SWITCH POSITION TABLE 

TEST S1 

tPLH Open 

tPHL Open 

tPZH Open 

tPZL Closed 

tpHZ Open 

tPLZ Closed 

~3V 
:.- tw --el 0 V 

:e-- tw -: 3V 
LOW·LEVEl ~'.5V ",. 5V.v-
PULSE ~---OV 

OUTPUT 
CONTROL 

VOLTAGE WAVEfORMS 
PULSE DURATIONS 

~~
3V 

1.5 V 15 V 

i J---- OV 
tpZl-+! ~ I 

\ ~~JZ4: -:~ ~ 3.5 V 
WAVEFORM 1 I '.5 V I I 
ISee Note Bill __ *-

1 -~ VOL 

.,- J~'t~~i~~:HV 
WAVEFORM 2 I 
IS .. Not. BI' '.5 V 

.3 V 
------- ~ilv 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 

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 ,; 10 MHz, Zo = 50 n, tr ,; 2.5 ns, tf ,; 2.5 ns. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS . ." 
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SN74BCT29833, SN74BCT29834 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

• BiCMOS Process with TTL Inputs and 
Outputs 

• BiCMOS Design Reduces Standby Current 

• Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• Functionally Equivalent to AMD Am29833, 
Am29834, 'ALS29833, and 'ALS29834 

• High-Speed Bus Transceivers with Parity 
Generator/Checker 

• Parity Error Flag with Open-Collector 
Output 

• Has a Register for Storage of the Parity 
Error Flag 

• Choice of True ('BCT29833) or Inverting 
(,BCT29834) Logic 

• Package Options Include Plastic "Small 
Outline" Package and Standard Plastic 
300-mil DIPs 

description 

The SN74BCT29B33 and SN74BCT29B34 are 
B-bit to 9-bit parity transceivers designed for 
two-way communication between data buses. 
When data is transmitted from the A bus to the 
B bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
corresponding parity bit, the ERR output will 
indicate whether or not an error in the B data 
has occurred. The output enable inputs OEA 
and ~ can be used to disable the device so 
that the buses are effectively isolated. 

A 9-bit parity generator/checker generates a 
parity-odd output (PARITY) and monitors the 
parity of the 110 ports with an open-collector 
parity error flag (ERR). ERR is clocked into the 
register on the rising edge of the CLK input. The 
error flag register is cleared with a low pulse on 
the CLR input. When both OEA and OEB are 
low, data is transferred from the A bus to the B 
bus and inverted parity is generated. Inverted 
parity is a forced error condition that gives the 
designer more system diagnostic capability. 

The SN74BCT29833 and SN74BCT29B34 are 
characterized for operation from O·C to 70·C. 

PRODUCTION DATA documents contain Informailon 
current II of publication date. Products conform to 
specHk:aUona per the terms of Texas Instruments 
ltandard warranty. Production procaaolng does not 
n ...... ~1y Includa _ng 01 all parameters. TEXAS • 

INSTRUMENTS 

03031, SEPTEMBER 1987-REVISEO JULY 1989 

SN74BCT' ••• ow OR NT PACKAGE 

(TOP VIEW) 

Vee 
A1 B1 
A2 B2 

B3 
B4 

A5 B5 
A6 B6 
A7 B7 
A8 B8 

ERR PARITY 
ClR OEB 
GND ClK 

Copyright @ 1989, Texas Instruments Incorporated 
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SN74BCT29833 
8·BIT TO 9-BIT PARITY BUS TRANSCEIVER 

logic diagram (positive logic) 

8 

Al·A8 ====~==::::;-;:=========t 
8.t> 

8 

t:::;;-;::====~===== Bl·B8 

8.<3 

EN 

OEB~--e-a 

8 ">(>-4 .... ----- PARITY 

8 

MUX 

>------iGl 

CLK---------------------------~ 

CLR------------------------------------------------------Q 

fUNCTION TABLE 

INPUTS OUTPUT & 110 

Ai Bit 
OEB OEA ClR ClK l:ofH's l: of H's 

L H X X Odd NA Even 

H L H i NA Odd 
Even 

X X L X X X 

H Noi X 

H H L Noi X X H t Odd 
H Even 

L L X X Odd NA Even 

NA = Not applicable, NC = No change, X = Don't care 
tSummation of high-level inputs includes PARITY along wilh Bi inputs. 
*OutpUl states shown assume the ERR output was previously high, 

A 

NA 

B 

X 

Z 

NA 

'In this mode, the ERR outpu~ when clocked, shows inverted parity of the A bus, 

B 

A 

NA 

NA 

Z 

A 

TEXAS ." 
INSTRUMENTS 

PARITY 

L 
H 

NA 

NA 

Z 

H 
L 
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ERR* 

NA 

H 
L 

H 

NC 
H 
H 
L 

NA 

FUNCTION 

A Data to B Bus and 
Generate Parity 

B Data to A Bus and 
Check Parity 

Clear Error Flag Register 

lsolation§ 

A Data to B Bus and 
Generate Inverted Parity 



SN74BCT29834 
8·BIT TO 9-BIT PARITY BUS TRANSCEIVER 

logic diagram (positive logic) 

8 8xt> 

Al-A8 V 
EN 

8x<l 
8 

EN 

OE8 

OEA 8 

8 

MUX 

Gl 

eLK 

CUi 

FUNCTION TABLE 

INPUTS OUTPUT & 110 

OEA 
Ai Bit 

OEB ClR ClK l: of H's l: of l's 

l H X X Odd NA Even 

H L H t NA Odd 
Even 

X X L X X X 

H NOt X 

H H L No X X H 
t 

Odd 
H Even 

L L X X Odd NA 
Even 

NA = Not applicable, NC = No change, X = Don't care 
tSummation of low-Iavel inputs includes PARITY along with Bi inputs_ 
tOutput states shown assume the ERR output was previously high. 

A 

NA 

B 

X 

Z 

NA 

iln this mode, the ERR outpu~ when clocked, shows noninverted parity of the A bus. 

B 

A 

NA 

NA 

Z 

A 
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NA 
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8 
Bl-B8 

PARITY 

ERR 

ERR* 
FUNCTION 

NA A Data to B Bus and 
Generate Parity 

H B Data to A Bus and 
L Check Parity 

H Clear Error Flag Register 

NC 
H lsolation§ 
L 
H 

NA A Data to B Bus and 
Generate Inverted Parity 
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SN74BCT29833, SN74BCT29834 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

error flag waveforms 

2-104 

~ __ ................................................................ __ ................ __ H 
L 
H , OEA __________________________ L 

Bi + PARITY --.J 
I.-tsu-*l 
~ I+-th 

EVEN 

~-----ODD 

I H 

CLK _____ ~r__l~i--------4~~------
I"'"-*-tw tw~~tsu 

I I r--------- H 
I U 
I I L 

tPHL~ ~ ---'*I r--tPLH 

II H 

ERROR FLAG FUNCTION TABLE 

INPUTS INTERNAL OUTPUT OUTPUT TO DEVICE PRE·STATE FUNCTION 

ClR ClK POINT"P" ERRn-1 ERR 

H t H H H 
H X l l SAMPLE 
H L X L 

L X X X H CLEAR 

ERRn_1 represents the state of the ERR output before any changes at ClR, elK, or paint "P", 

TEXAS ." 
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SN74BCT29833, SN74BCT29834 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled I/O port. . ......... .. ............. ... .. ..... ..... .... . . .. ..... .. 5.5 V 
Operating free-air temperature range. . .. .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range . . . .. . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . - 65°C to 150°C 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL LOW-level input voltage 0.8 V 

VOH High-level output voltage, J:lUl 2.4 V 

10H High-level output current -24 mA 

10L Low-level output current 48 mA 

CLKhigh to 

Iw Pulse duration CLKlow to ns 

CLRlow to 

Isu Setup time before CLK t Bi and PARITY 12 ns 
CLR inactive t2 

th Hold time, Bi and PARITY alter CLK t 0 ns 

TA Operating free-air temperature 0 70 'c 

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

PARAMETER TEST CONDITIONS MIN 

VIK Vee - 4.5 V, II - -18mA 

VOH 1 All inputs/outputs Vee ~ 4.5V I 10H ~ -15mA 2.4 

except ERR I 10H - -24mA 2 

10H I ERR Vee - 4.5 V, VOH - 2.4 V 

VOL vee ~ 4.5 V, 10L = 48mA 

II Vee - 5.5 V, VI- 5.5V 

IIH; vee - 5.5 V, VI-2.7V 

IIL* I Data 
I Control 

Vec ~ 5.5 V, VI = 0.4 V 

lOS' Vee - 5.5 V, Vo - 0 -75 

leel Vee ~ 5.5 V, All Outputs Open 
leez 

t All typical values are at Vee ~ 5 V, TA ~ 25·e. 
* For 110 ports, the parameters IIH and III include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed 1 second. 
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Typr MAX UNIT 

-1.2 V 

V 

20 ~A 

0.35 0.5 V 

0.1 mA 

20 ~A 

-0.2 mA 
-0.75 

-250 mA 

55 80 mA 
30 45 
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SN74BCT29833,SN74BCT29834 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SN74BCT29833 switching characteristics (see Figure 1) 

Vcc - 5V, 
CL = 50pF, 

PARAMETER FROM TO Rt = 500n, 
(INPUT) (OUTPUT) R2 = 500n, 

TA = 25·C 

MIN TYP 

IPlH AorB BorA 1 5 

IPHl 1.5 5 

IplH A PARITY 1.5 7 

IPHl 1.5 10 

IPZH OEAorOEB AorB 2 11 ' 

IPZl 2 13 

IPHZ OEAorOEB AorB 2 8 

IPLZ 2 10 

IPHl ClK ERR 1.5 7 

IPlH ClR ERR 1,5 13 

IPlH OEA PARITY 1.5 10 

IPHl 1.5 10 

~ SN74BCT29834 switching characteristics (see Figure 1) 

en 
o 
~. 

c ;: 

2-106 

PARAMETER 

tplH 

IPHl 

IPlH 
IpHl 

IPZH 

IPZl 

IPHZ 
IpLZ 

tPHl 

IPlH 

tPlH 

tPHl 

FROM 
(INPUT) 

AorB 

A 

OEAor OEB 

OEAorOEB 

ClK 

ClR 

OEA 

Vcc = 5V, 
Cl = 50pF, 

TO Rl = 500 n, 
(OUTPUT) R2 = 500n, 

TA = 25·C 

MIN TYP 

BorA 1 5 
1.5 4 

PARITY 1.5 10 

1.5 8 

AorB 2 11 
2 15 

AorB 2 8 

2 13 

ERR 1.5 7 
ERR 1.5 13 

PARITY 1.5 10 
1.5 10 
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vcc - 4.5 Vto 5.5 V, 
CL = 50pF, 
Rt = 500n, UNIT 

I R2 = 500n, 
TA = MIN to MAX 

MAX MIN MAX 
7 1 8 ns 
8 1.5 10 

9 1.5 11 ns 
13 1.5 15 
15 2 19 ns 
17 2 

, 
21 

11 2 15 ns 
14 2 17 
10 1.5 12 ns 

17 1.5 20 ns 
13 1.5 15 ns 
13 1.5 15 

vcc = 4.5 V to 5.5 V, 
CL = 50pF, 
Rl = 500 n, UNIT 
R2 = 500n, 

TA = MIN to MAX 
MAX MIN MAX 

7 1 8 ns 
6 1.5 7 

13 1.5 15 ns 
10 1.5 15 
15 2 19 ns 
19 2 21 
11 2 15 ns 
17 2 21 
10 1.5 12 ns 

17 1.5 18 ns 

13 1.5 15 ns 
13 1.5 15 



SN74BCT29833, SN74BCT29834 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 
7V 

b RL - Rl - R2 
Sl 

Rl 

FROM OUTPUT TEST 
UNDER TEST -41--..... - .... - POINT 

CL 
(SMN_AI 

R2 

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG 

TIMING L 3V 
INPUT ___ J,4_'~~ _____ ov 

... tau""'" Ih-et 

~' L_--3V 
DATA 1.5 V I 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT ~'.5V \~-;--3V 
.-J. ,. ov 
IPLHH ~IPHL 

IN-PHASE I " I i,~§-;: VOH 
OUTPUT I 1.5 V : ~ 

, I VOL 
IpHL..........--.. ~lpLH 

OUT-OF-PHASE \1,.5 V ~ VOH 

OUTPUT • ''.:..fj~ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

SWITCH POSmON TABLE 
VCC 

TEST Sl 

tPLH Open 

Open ~II 
FROM OUTPUT TEST 

tPHL UNDER TEST POINT 
tPZH 

tpZL 

tpHZ 

tPLZ 

Open 

Closed 

Open 

Closed 

CL INCLUDES 
PROBE AND JIG I 

CAPACITANCE 
.... 

LOAD CIRCUIT 2 ERROR FLAG OUTPUT 

HIGH-LEVEL 
PULSE 
~3V 

:.-- Iw ---.I 0 V 

:e-- Iw --e( 3 II 
LOW-LEVEL ~".5V -',.5V.v-
PULSE ~---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT 
CONTROL 

~1.5V ~3V 
~ r-L1~'~---OV 

IpZL -+1,.- I 

: ~ ~~rz4: -l~ 3.5 V 
WAVEFORM 1 I 1 5 V I , 
ISe. Not. BI I' I .L I __ 'Eo 

- IpZI+-IoI J4-: - 'JO VOL 
IPHZ-.i 14-J.. 1...0.3 V 

~I ~~-VOH 
WAVEFORM 2 I 
(Sae NOle BI '.5 V 

.3 V 
------- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3·STATE OUTPUTS 

B. Waveform 1 is for an output wilh Inlernal conditions such Ihallhe outpul is low excapl when disabled by Ihe output control. 
Waveform 2 is for an oUlput with internal conditions such Ihallhe oulput is high excepl when disabled by Ihe outPUI control. 

C. All Input pulses are supplied by generators having the following characterislics: PRR ,;: 10 MHz, Zo = 50 II, Ir ,;: 2.5 ns, If ,;: 2.5 ns. 

FIGURE 1 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 865303 • DALLAS, TEXAS 75265 2·107 



SN74BCT29843, SN74BCT29844 
9·BIT BUS INTERFACE O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03180. FEBRUARY 1989-REVISEO JULY 1989 

• BiCMOS Process with CMOS Inputs and 
TTL Outputs Substantially Reduces Standby 
Current _ 

• Input Has 50-kn Pullup Resistor 

• Bus-Structured Pinout 

• Functionally Equivalent to AMD Am29843A, 
Am29844A, 'AIi.S29843, and 'ALS29844 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-11'111 DIPs 

description 

These 9-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable, for implementing buffer 
registers, I/O ports, bidirectional bus drivers, 
and working registers. 

SN74BCT29843 ••• ow OR NT PACKAGE 

(TOP VIEW) 

Vee 
10 
20 
30 

40 40 
50 50 
60 60 
70 70 

80 
90 90 

eLR lSiiE 
GNO 

SN74BCT29844 ••. ow OR NT PACKAGE 

(TOP VIEW) 

oe 
10 
20 3 
3D 4 
40 5 

50 6 

60 
70 
80 9 
90 '0 

CUi " 
GNO 12 

2. 

23 
22 
21 
20 

'9 

'8 

Vee 
10 
20 
30 
40 
50 
60 
70 
80 
90 
lSiiE 
c 

The nine latches are transparent O-type. The 'BCT29843 has noninverting data (0) inputs. The 'BCT29844 
has inverting 0 inputs. 

A buffered output control (00) input can be used to place the nine outputs in either a normal logic state 
(high or low levels) or a high-impedance state. The outputs are also in the high-impedance state during 
power-up and power-down conditions. The outputs remain in the high-impedance state while the device is 
powered down. 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 the bus lines in a bus­
organized system without need for interface or pull-up components. 

The output control (00) does not affect the internal operation of the latches. Old data can be retained or 
new data can be entered while the outputs are off. . 

The SN74BCT29843 and SN74BCT29844 are characterized for operation from o·e to 70·C. 

PRODUCTION DATA d .... mon .. contain Information 
current u of publication date. Product8 conform to 
specHlcettons per the tarms of T.xal Instrum .. n" _.ret wammty. ProduCU.n proc .... ng d ••• nat 
nacossorlly Include .... Ing .'011 paramots,8. 
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SN74BCT29843 
9·BIT BUS INTERFACE O·TYPE LATCH 

WITH 3·STATE OUTPUTS 

'BCT29843 FUNCTION TABLE 'BCT29843 logic diagram (positive logic) 

INPUTS 

PRE CLR OC 

L X L 
H L L 

H H L 
H H L 

H H L 
X X H 

'BCT29843 logic symbolt 

10 121 

20 131 

3D 141 

40 151 

50 161 

60 171 

70 181 

80 191 

90 1101 

C 

X 

X 
H 
H 
L 
X 

D 

X 

X 
L 
H 
X 
X 

OUTPUT 

1231 ,0 

1221 20 

1211 30 
1201 40 

1191 50 

1181 60 

1171 70 

1161 80 
1151 90 

Q 

H 
L 

L 
H 

00 
Z 

6C~ 
_1141 
PRE-·-

,0QL ~~ 

20 ~- --t++--t 

30~-

40 151 

60 171 

t This symbol is in accordance with ANSIIIEEE Std 9t-1984 and lEG 
Publication 6t7-t2. 

70 I I 

80 191 

90 1101 
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1201 40 

1161 80 

2-109 

• J!! 
'S 
u ... 
(3 
t/) 
o 
:E 
o 
iii 



m 
(; 
s:: o 
f/) 

(') 

~r 
c: 
::;: 
(I) 

SN74BCT29844 
9-BIT BUS INTERFACE O·TYPE LATCH 
WITH 3·STATE OUTPUTS 

'BCT29844 FUNCTION TABLE 

INPUTS 

PRE ~ oc c 0 

L X L X X 

H L L X X 

H H L H L 
H H L H H 

H H L L X 

X X H X X 

'BCT29844 logic symbolt 

OUTPUT 

1231 10 

1221 20 

1211 30 
1201 40 
1191 50 

1181 60 

1171 70 

1161 80 
1151 90 

Q 

H 

L 
H 
L 

00 
Z 

t This symbol is in accordance with ANSIIIE!;E Std 91-1984 and lEe 
Publication 617-12. 

'BCT29844 logic diagram (positive logic) 

Iii 12) 

2ii 13) 

30 141 

4ii 151 

50 161 

70 181 

8ii 191 

9D 1101 
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SN74BCT29843, SN74BCT29844 
9·BIT BUS INTERFACE O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

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

Supply voltage; Vee ,....................................................................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output .................................................. 5.5 V 
Operating free-air temperature range.. . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. Qoe to 7Qoe 
Storage temperature range . .. . . .. .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . - 65°e to 15Qoe 

recommended operating conditions 

MIN NOM 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 

IOH High-level output current -24 mA 

IOL Low-level output current 48 mA 

i5FlE low 7 

tw Pulse duration CLRlow 5 ns 

Chigh 4 

tsu Setup time, before enable C .I- Data 1.5 ns 
PRE or CLR inactive state 2 

th Hold time, data after enable C .I- 3.5 ns 

TA Operating free-air temperature a 70 'c 

TEXAS ." 
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SN74BCT29843 
9·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS MIN TYpT 

VIK Vee - 4.5V, 11- -lamA 

VOH 
Vee - 4.5 V, 10H- 15mA 2.4 3.2 

Vee - 4.5 V, 10H - -24mA 2 

VOL Vee - 4.5 V, IOL - 4amA 0.35 

10ZH Vee - 5.5 V, VO-2.7V 

10ZL Vee - 5.5 V, Vo - 0.4 V 

II Vee - 5.5V, VI- 5.5V 

IIH Vee - 5.5 V, VI-2.7V -10 

IlL Vee - 5.5 V, VI - 0.4 V 

lOS; Vee - 5.5 V, Vo- 0 -75 

I Outputs high 3 

lee Vee ~ 5.5 V I Outputs low 24 

I Outputs disabled 3 

t All typical values are at VCC ~ S V, TA ~ 2S'C. * Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 
-1.2 

0.5 

20 
-20 

0.1 
-75 

0.2 

-275 

7 

35 

7 

Vcc ~ 5V, VCC ~ 4.5 Vto 5.5 V,_ 
CL ~ SOpF, CL ~ 50pF, 

PARAMETER FROM TO Rl ~ soon, Rl ~ soon, 
(INPUT) (OUTPUT) R2 ~ soon, R2 ~ soon, 

TA ~ 2S'C TA ~ O'Cto 70'C 

MIN TYP MAX MIN MAX 

tPLH D AnyQ 1.5 4.5 7 1.5 a 

tPHL 1.5 5.7 a 1.5 9 

tPLH e AnyQ 1.5 6 a 1.5 10 

tPHL 1.5 6 a 1.5 10 

tpLH PRE AnyQ 1.5 6 10 1.5 12 

tPHL 1.5 6 10 1.5 12 

tpLH eLR AnyQ 1.5 6 10 1.5 12 

tPHL 1.5 6 10 1.5 12 

tpZH oe AnyQ 2 10 13 2 15 

tpZL 2 10 13 2 15 

tPHZ oe AnyQ 2 5 7 2 a 

tpLZ 2 5 7 2 a 

TEXAS ." 
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UNIT 

V 

V 

V 

p.A 

p.A 

mA 

p.A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN74BCT29844 
9-BIT BUS INTERFACE OoTYPE LATCH 

WITH a-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS MIN TypT 

VIK Vee - 4.5 V, 11- -18rnA 

VOH 
Vee ~ 4.5 V, 10H ~ -15rnA 2.4 3.2 

Vee - 4.5 V, 10H - -24rnA 2 

VOL Vee - 4.5 V, 10L - 48 rnA 0.35 

10ZH Vee ~ 5.5 V, Vo ~ 2.7V 

10ZL Vee - 5.5V, Vo - 0.4 V 

II Vee - 5.5V, VI- 5.5V 

IIH Vee - 5.5V, VI ~ 2.7V -10 

IlL Vee - 5.5 V, VI - 0.4 V 

lOS; Vee - 5.5 V, Vo - 0 -75 

I Outputs high 3 

lee Vee = 5.5 V I Outputs low 24 

I Outputs disabled 3 

t All typical values are at VCC = 5 V, TA = 25°C. 
:$: Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 
-1.2 

0.5 

20 

-20 

0.1 
-75 

0.2 
-275 

7 

35 

7 

vcc - SV, VCC - 4.S V 10 S.S v, 
CL ~ SOpF, CL ~ SOpF, 

PARAMETER FROM TO R1 = 500 n, R1 = SOO n, 
(INPUn (OUTPUn R2 = soon, R2 = soon, 

TA ~ 2SoC TA = D"Clo7D"C 

MIN TYP MAX MIN MAX 

tPLH 0 AnyQ 1.5 5.7 8 1.5 9 

tPHL 1.5 4.5 7 1.5 8 

IpLH e AnyQ 1.5 6 8 1.5 10 

tPHL 1.5 6 8 1.5 10 

tPLH PRE AnyQ 1.5 6 11 1.5 12 

tPHL 1.5 6 11 1.5 12 

tpLH eLR AnyQ 1.5 6 11 1.5 12 

tPHL 1.5 6 11 1.5 12 

tPZH oe AnyQ 2 10 13 2 15 

tpZL 2 10 13 2 15 

tPHZ oe AnyQ 2 5 7 2 8 

tpLZ 2 5 7 2 8 
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UNIT 

V 

V 

V 

~A 

~A 
rnA 

~A 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns , 
ns 

ns 
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SN74BCT29843, SN74BCT29844 
9·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
7V 

b RL - Rl - R2 

SI 

Rl 

FI\OM OUTPUT ~~ .... _ ..... _ TEST 
UNDER TEST POINT 

CL 
,(Saa Nota A) 

R2 

LOAD CIRCUIT 

TIMING 3 V 
INPUT ~,5V ___ ...J_, __ ------OV 

~tsu...,...th~ 
DATA~-,-;--3V 
INPUT 1-5 V ,5 V 

OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT -.il .5V \~:--3V 
: I OV 

tPLH~ ~tPHL 
IN-PHASE I ," ( i,"",; -: VOH 
OUTPUT, • 1.5V: ~ 

, ( VOL 
tpHL~ ~tpLH 

HIGH-LEVEL 
PULSE 

LOW-LEVEL 
PULSE 

SWITCH POSITION TABLE 

TEST SI 

tpLH Open 

tpHL Open 

tPZH Open 

tPZL Clo~ 

tpHZ Open 

tPLZ Closed 

~3V 
:.-- tw ---..I 0 V 

~'" tw tI 3V 
' 1,5 V 1,5 V I 

----OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT 
CONTROL ~~

3V 

15 V 1.5 V 

: J---- OV 
tpZL -+I j+- I 

I I tPLZ -+l !+-

OUT-Of-PHASE \11.5 V !Cv VOH 
OUTPUT _ 1:"5":' VOL 

WAVEFORM 1 :~~~-JZ4'll- = 3.5V 
(Sae Note B) I I __ t. 

I -~ VOL 
tpz~ L 

I+iPHZ-.I 14-J. 0.3 V 
VOLTAGE WAVEfORMS 

PROPAGATION DELAY TIMES WAVEFORM 2 I ~I ~-:J:-VOH 
(See Note BI _ ~ ~ _ _ _ _ ~.~ ~ 

VOLTAGE WAVEfORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 

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 ,;: 10 MHz, Zo = 50 n, tr ,;: 2.5 ns, tf ,;: 2.5 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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• BiCMOS Process with CMOS Inputs and 
TTL Outputs Substantially Reduces Standby 
Current 

• Input Has 50·k!l Pullup Resistor 

• Bus-Structured Pinout 

• Functionally Equivalent to AMD Am29845, 
Am29846, 'ALS29845, and 'ALS29846 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic 300-mil DIPs 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, liD ports. bidirectional bus drivers, 
and working registers. 

The eight latches are transparent Ootype. The 
'BCT29845 has noninverting data (D) inputs. 
The 'BCT29846 has inverting 0 inputs. Since 
CLR and PRE are independent of the clock, 
taking the CLR input low will cause the eight Q 
outputs to go low. Taking the PRE input low will 
cause the eight Q outputs to go high. When both 
PRE and ern are taken low, the outputs will 
follow the preset condition. 

SN74BCT29845, SN74BCT29846 
8·BIT BUS INTERFACE O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
D3248. JULY 1989 

SN74BCT29845 ••• ow OR NT PACKAGE 

(TOP VIEW) 

DCl 

50 

80 

10 
20 
30 
40 
50 
60 
70 
80 

SN74BCT29846 ••• ow OR NT PACKAGE 

(TOP VIEW) 

50 
65 
75 9 

85 
CLR 

10 
20 
30 
40 
50 
60 
70 
80 

GNO ......... __ ..-C 

The buffered output control inputs (OC1, OC2, and OC3) can be used to place the eight outputs in either a 
normal logic state (high or low levels) or a high-impedance state. The outputs are also in the high­
impedance state during power-up and power-down conditions. The outputs remain in the high-impedance 
state while the device is powered-down. 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 the bus 
lines in a bus-organized system without 

need for interface or pull-up components. The output controls do not affect the internal operation of the 
latches. Old data can be retained or new data can be entered while the outputs are in the high-impedance 
state. 

The SN74BCT29845 and SN74BCT29846 are characterized for operation from Q·C to 7Q·C. 

PRODUCTION DATA docum~nts contain Inlonnallon 
current' 81 of pubHcaUon date. Products conform to 
specifications per the terms of Texal Instruments 
standard warranty. Production procaSllng does not 
necess.my Include teaUng of aU parameters. TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 665303 • DALLAS, TEXAS 75265 

Copyright @ 1989, Texas Instruments Incorporated 
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SN74BCT29845, SN74BCT29846 
8·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 

FUNCTION TABLES 

'BCT29845 

INPUTS OUTPUT 

PRE CLR OCl OC2 OC3 C 0 Q PRE CLR 

L X L 

H L L 

H H L 

H H L 

H H L 

X X X 
X X X 
X X H 

logic symbols t 

10 131 

20 141 

3D lSI 

40 161 

50 171 

60 181 

70 191 

80 1101 

L L 
L L 

L L 

L L 
L L 

X H 
H X 
X X 

'BCT29845 

EN 

X 
X 
H 
H 
L 

X 
X 
X 

X 
X 
L 

H 
X 
X 
X 
X 

1221 10 

1211 20 

1201 30 
1191 40 

1181 50 

1171 60 
1161 70 

1151 80 

H L X 

L H L 

L H H 

H H H 

00 H H 
Z X X 
Z X x 
Z X X 

t These symbols are in accordance with ANSI/IEEE Std. 91-1984 and lEG Publication 617-12. 

TEXAS ." 
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'BCT29846 

INPUTS 

OCl OC2 OC3 

L L L 
L L L 
L L L 
L L L 

L L L 

X X H 
X H X 
H X X 

'BCT29846 
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C 

X 
X 

H 
H 

L 
X 
X 
X 

0 

X 
X 
L 

H 

X 
X 
X 
X 

1221 10 
(211 20 

(20) 30 

(19) 40 

1181 50 

(17) 60 

(16) 70 

(15) 80 

OUTPUT 

Q 

H 
L 

H 
L 

00 
Z 

Z 

Z 



logic diagrams (positive logic) 

'BCT29845 

OCl (11 

OC2-(2_1_-
OC3 (231 

PRE (141 

10 (31 

20 (41 

3D (51 

40 (61 

50 (71 

60 (81 

70 191 

80 (101 

(221 10 

(211 20 

(201 30 

(191 40 

(181 50 

(171 60 

(161 70 

(lSI 
80 

SN74BCT29845, SN74BCT29846 
8·BIT BUS INTERFACE D·TYPE LATCHES 

WITH a·STATE OUTPUTS 

'BCT29846 

OC1 111 

OC2~ 
OC3 (231 

PRE~ 

cillLf>-

10 (31 (221 10 

20 (41 (211 20 

3D (51 (201 30 

40(61 (191 40 

50 (71 (181 50 

60 (81 (171 60 

70 (91 (161 70 

_ (101 
80---
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SN74BCT29845, SN74BCT29846 
8·BIT BUS INTERFACE [)'TVPE, LATCHES 
WITH 3·STATE OUTPUTS 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage .......................................................... ,..................... 7 V 
Voltage applied to a disabled 3-state output .................................................. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - o·e to 70·e 
Storage temperature range . . .. .. . . .. . . . . . . . . . . . . . . . . .. . . . .. . . .. . . .. .. .. . . . . .. . . . . - 65·e to 15o·e 

recommended operating conditions 

Vee 

VIH 

VIL 

IOH 

IOL 

tw 

tsu 

th 

TA 

2-118 

Supply voltage 

High-level input voltage 

Low-level input voltage 

High~evel output current 

Low-level output current 

Pulse duration 

Setup time, before enable C J, 

Hold lime, data after enable C J, 
Operating free-air temperature 

PRE low 

CLR low 

Chigh 

Data 

PRE or CLR, inactive state 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN NOM MAX UNIT 

4.5 5.5 V 

2 V 

0.8 V 

-24 mA 

48 mA 

7 

5 ns 

4 
1.5 ns 

2 
3.5 ns 

0 70 ·C 



SN74BCT29845 
8-BIT BUS INTERFACE OoTYPE LATCHES 

WITH 3-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS MIN TYpt 

VIK Vee - 4.5V, 11- -lamA 

VOH 
Vee - 4.5 V, 10H - -15mA 2.4 3.2 

Vee - 4.5 V, 10H ~ -24mA 2 

VOL Vee - 4.5V. 10l - 48mA 0.35 

10ZH Vee - 5.5 V, Vo - 2.7V 

10Zl Vee - 5.5 V, Vo - 0.4 V 

II Vee ~ 5.5 V, VI ~ 5.5V 

IIH Vee - 5.5 V, VI - 2.7 V -10 

III Vee - 5.5V, VI - 0.4 V 

10S* Vee ~ 5.5 V, Vo ~ 0 -75 

I Outputs high 3 

ICC Vee ~ 5.5 V I Outputs low 24 

I Outputs disabled 3 

t All typical values are at VCC ~ S V, TA ~ 2S·C. 
* Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 
-1.2 

0.5 

20 
-20 

0.1 
-75 

-0.2 

-275 

7 

35 

7 

Vcc - SV, VCC - 4.5 V to 5.5 V, 

PARAMETER 

tpLH 

tpHl 

tplH 

tPHL 
tplH 

tPHl 
tpLH 

tPHL 
tpZH 

tPZl 

tPHZ 
tpLZ 

FROM 
(INPUn 

D 

e 

PRE 

CLR 

OC 

OC 

CL ~ SOpF, 
TO Rt ~ soon, 

(OUTPUn R2 ~ soon, 
TA ~ 2S'C 

MIN TYP 

AnyQ 1.5 4.5 

1.5 5.7 

AnyQ 1.5 6 
1.5 6 

AnyQ 1.5 6 
1.5 6 

AnyQ 1.5 6 

1.5 6 

AnyQ 2 10 

2 10 

AnyQ 2 5 

2 5 

TEXAS • 
INSTRUMENTS 
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CL ~ SOpF, 
Rl ~ soon, 
R2 ~ soon, 

TA ~ O"Cto 70"C 

MAX MIN MAX 

7 1.5 6 

8 1.5 9 
8 1.5 10 

8 1.5 10 

11 1.5 12 

11 1.5 12 

11 1.5 12 

11 1.5 12 

13 2 15 

13 2 15 

7 2 8 

7 2 8 

UNIT 

V 

V 

V 

",A 

",A 
rnA 

",A 
mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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SN74BCT29846 
8-BIT BUS INTERFACE O-TYPE LATCHES 
WITH a-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS MIN TYpt 

VIK Vee - 4.5V. II - -lBmA 

VOH 
Vee - 4.5V. 10H - -15mA 2.4 3.2 

Vee - 4.5 V, 10H ~ -24mA 2 

VOL Vee - 4.5 V, 10L - 4BmA 0.35 

10ZH Vee - 5.5 V, Vo - 2.7V 

10ZL Vee - 5.5 V, Vo - 0.4V 

II Vee ~ 5.5 V, VI ~ 5.5V 

IIH Vee - 5.5V, VI-2.7V -10 

IlL Vee - 5.5 V, VI- 0.4V 

10S* Vee ~ 5.5 V, Vo ~ 0 -75 

I Outputs high 3 

ICC Vee ~ 5.5 V I Outputs low 24 

I Outputs disabled 3 

t All typical values are at Vee ~ 5 V, TA ~ 25"e. 
* Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 
-1.2 

0.5 
20 

-20 

0.1 
-75 

-0.2 

-275 

7 

35 

7 

Vee - 5V, vee - 4.5 V to 5.5 V, 

PARAMETER 

tPLH 

tpHL 

tPLH 

tPHL 
tpLH 

tPHL 

tPLH 

tPHL 

tpZH 

tPZL 

tPHZ 

tPLZ 

2-120 

FROM 
(INPUT) 

0 

e 

PRE 

eLR 

OC 

OC 

el ~ 50pF, 
TO R1 ~ 5oon, 

(OUTPUT) R2 ~ 5oon, 
TA ~ 25'e 

MIN TYP 

AnyQ 1.5 5.7 

1.5 4.5 

AnyQ 1.5 6 
1.5 6 

AnyQ 1.5 6 

1.5 6 

AnyQ 1.5 6 
1.5 6 

AnyQ 2 10 

2 10 

AnyQ 2 6 

2 6 
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Cl ~ 50pF, 
R1 ~ 500n, 
R2 ~ 500n, 

TA ~ O'Ct070'C 

MAX MIN MAX 
8 1.5 9 
7 1.5 B 

8 1.5 lq 
B 1.5 10 

11 1.5 12 

11 1.5 12 

11 1.5 12 

11 1.5 12 

13 2 15 

13 2 15 

B 2 10 

B 2 10 

UNIT 

V 

V 

V 

/loA 
p.A 

mA 

p.A 

rnA 
mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN74BCT29845, SN74BCT29846 
8-BIT BUS INTERFACE OoTYPE LATCHES 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 

Sl SWITCH POSITION TABLE 

Rl 

FROM OUTPUT ~ .... --4I-""'1- TEST 
UNDER TEST POINT 

CL 
{See Note AI 

R2 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT J,15 V \ ~5~- - 3 V 
: I 0 V 

tPLH~ ~tPHL 
IN· PHASE I " I i,-~-;: VOH 
OUTPUT I 1.5 V : ~ 

, I VOL 
'pHl~ ~lplH 

\
1 ~VOH OUT.OF.PHASE 1.5 V 1.5 V 

OUTPUT • . -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and Jig capacitance. 

HIGH· LEVEL 
PULSE 

LOW·LEVEL 
PULSE 

TEST Sl 

tPLH Open 

IPHL Open 

IPZH Open 

IPZL Closed 

IPHZ Open 

IPLZ Closed 

~---3V 

~I.:>V 1.:Jy~ov 

...---tw~ 

:e-- tw -: 3V 
~'.5V 1.5V~ 
~---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

~'5V ~3V 
~~~~'--OV 

OUTPUT 
CONTROL 

IPZl~ j+- I 
I I 'PLZ -+I I+-

WAVEFORM1~-I~~-~I-:- ·35V 

(See Nole BI I I __ t. 
I -"I VOL 

'PZH-+I t4-; ~ ""--- Lo 3 V 
I 'pHZ.... f""""i . 

WAVEFORM 2 1;---' ~{- VOH 

(See Note 81 -----L~ ~ __ ~~g ~ 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

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 inlernal conditions such that the outpul is high excepl when disabled by the output control. 

C. All input pulses are supplied by the generators having the following characteristics: PRR s; 10 MHz, 20 ~ 50 n, tr s; 2.5 ns, tf s; 2.5 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN74BCT29853, SN74BCT29854 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

D3031. SEPTEMBER 1987-REVISED JULY 1989 

• BICMOS Process with TTL Inputs and 
Outputs 

• BiCMOS Design Reduces Standby Current 

• Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• Functionally Equivalent to AMD Am29853 
and Am298S4 

• High-Speed Bus Transceivers with Parity 
Generator/Checker 

• Parity Error Flag with Open-Collector 
Output 

• Choice of True (,BCT29853) or Inverting 
('BCT29854) Logic 

• Has a Latch for Storage of the Parity Error 
Flag 

• Package Options Include Plastic "Small 
Outline" Package, Plastic Chip Carriers, and 
Standard Plastic 300-mil DIPs 

• Dependable Texas Instruments Quality, and 
Reliability 

description 

The SN74BCT29853 and SN74BCT29854 are 
8-bit to 9-bit parity transceivers designed for 
two-way communication between data buses. 
When data is transmitted from the A to B bus, a 
parity bit is generated. When data is transmitted 
from the B to A bus with its corresponding parity 
bit~ the ERR output will indicate whether or not 
an error in the B data has occurred. The output 
enable inputs OEA and OEB can be used to 
disable the device so that the buses are 
effectively isolated. 

A 9-bit parity generator/checker generates a 
parity-odd output (PARITY), and monitors the 
parity of the I/O ports with an open-collector 
parity error flag (ERR). ERR can be either 
passed, sampled, stored, or cleared from the 
latch using the LE and CLR control inputs. When 
both OEA and OEB are low, data is transferred 
from the A bus to the B bus and inverted parity 
is generated. Inverted parity is a forced error 
condition that gives the designer more system 
diagnostic capability. 

TheSN74BCT29853 and SN74BCT29854 are 
characterized for operation from O·C to 70·C. 

PRODUCTION DATA documenlS conlSin Infonnalion 
current as of pubUcation _ Products confona to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
.... lI8rily Include telling of .n par.meI8 .... TEXAS ." 

INSTRUMENTS 

SN74BCT' ••• DW OR NT PACKAGE 

(TOP VIEW) 

Vee 
A1 81 

82 
A3 83 
A4 84 

85 
A6 86 
A7 87 

88 
ERR PARITY 
CLR OE8 
GND IT 

Copyrighl @ 1989. Texas InstrumenlS Incorporated 
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SN74BCT29853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVER 

logic diagram (positive logic) 

8 

Al-A8 ==~>==:::;--;:::=======t 
8xl> 

8 
vt::::;-;====~c::==== B1-B8 

w 

OEA 8 

MUX 

G1 

tE 
CUi 

FUNCTION TABLE 

INPUTS OUTPUT a. 1/0 

OEB OEA CLR LE AI BIT 
1:ofH's 1: ofH's 

L H X X Odd NA Even 

H L X L NA Odd 
Even 

H L H H NA X 
X X L H X X 

H H X 

H H L H X X X L LOdd 
X L H Even 

L L X X Odd NA Even 

NA = Not applicable, NC = No change, X = Don't care 
tSummation of high-level inputs includes PARITY along with Bi inputs. 
*Output states shown assume the ERF! output was previously high. 

A 

NA 

B 

X 
X 

Z 

NA 

§In this mode the ERF! output, when enabled, shows inverted parity of the A bus. 

B 

A 

NA 

NA 

NA 

Z 

A 

TEXAS ." 
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PARITY 

L 
H 

NA 

NA 

NA 

Z 

H 
L 

POST OFFICE BOX 855303 • DALLAS. TEXAS 75265 

PARITY 

ERR 

ERR* 
FUNCTION 

NA A Data to B Bus and 
Generate Parily 

H B Data to A Bus and 
L Check Parity 

N-1 Store Error Flag 

H Clear Error Flag Register 

NC 
H lsolation§ 
H (Parily Check) 
L 

NA A Data to B Bus and 
Generate Inverted Parily 
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SN74BCT29854 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVER 

logic-diagram (positive logic) 

8 
A1-A8==~:C:=::::;-;::======~ 

BxC> B 
vp~======~c::====== 11-88 

Bx<l 

OEB 

OEA B 

B 

MUX 

"P" 

G1 

LE 
CUi 

FUNCTION TABLE 

INPUTS OUTPUT" ItO 

OEB OEA CLR LE Ai BIT 
l: of H's l: ofL's 

L H X X Odd NA Even 

H L X L NA Odd 
Even 

H L H H NA X 
X X L H X X 

H H X 
H H L H X X X L LOdd 

X L H Even 

L L X X Odd NA Even 

NA = Not applicable, NC = No change, X = Don't care 
tSummatlon of low-level Inputs Includes PARITY along with BI inputs. 
*Output states shown assume the ERR output was previously high. 

A 

NA 

B 

X 
X 

Z 

NA 

lin this mode the ~ output, when enabled, shows nonlnverled parity of the A bus. 

B 

A 

NA 

NA 
NA 

Z 

A 
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INSTRUMENTS 

PARITY 

H 
L 

NA 

NA 
NA 

Z 

L 
H 

2-124 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

PARITY 

ERR* FUNCTION 

NA A Data to B Bus and 
Generate Parity 

H B Data to A Bus and 
L Check Parity 

N-1 Store Error Flag 
H Clear Error Flag Register 

NC 
H Isolation' 
L 
H 

NA A Data to B Bus and 
Generate Inverted Parity 



SN74BCT29853, SN74BCT29854 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

error flag waveforms 

OEB ------------------------ H 

H OEA--------------------______________________________ __ 
L 

EVEN 
Bi + PARITY 

ODD 

rE I 
~t---------------------------

H 

I I 
I I 

W I LJ~----------
I 1 I 
1 1 I ERR rt..r1JIl n .... ________ __ 

I I I I 

H 

H 

L 

i4--PASS .1 .. STORE'" 'I SAMPLE~ 
CLEAR 

ERROR FLAG FUNCTION TABLE 

INPUTS INTERNAL OUTPUT OUTPUT TO DEVICE PRE-5TATE FUNCTION 
LE CLR POINT"P" ERRn_1 t ERR 

L L L X L PASS H H 
L X L 

L H X L L SAMPLE 
H H H 

H L X X H CLEAR 

H H X L L STORE H H 

tERRn_1 represents the state of the ERR output before any changes at CLR. LE or point p, 
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SN74BCT29853, SN74BCT29854 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

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

Supply voltage, Vcc .................. "....................................................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Voltage applied to a disabled liD port........................................................ 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O·C to 70·C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65·C to 150·C 

recommended operating conditions 

MIN NOM 
vcc Supply voltage 4.5 5 

VIH High-level input voltage 2 

VIL Low-level input voltage 

VOH High-level output Voltage. ERR 
10H High-level output current 

10L Low-level output current 

tw Pulse duration I LElow 10 

I CLRlow 10 

tsu Setup time before LE ,l- I Bi and PARITY 12 

th Hold time, Bi and PARITY after LE ,I- 3 

TA Operating fre .... air temperature 0 

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

PARAMETER TEST CONDITIONS MIN 

VIK Vee - 4.5 V, 11- -18mA 

VOH I All inputs/outputs VCC=4.5V IIOH= -15mA 2.4 

except ERR . I 10H = -24mA 2 

10H I ERR VCC - 4.5V. VOH - 2.4 V 

VOL Vee - 4.5V. 10L - 48 rnA 

II VCC = 5.5V. VI = 5.5V 

IIH; VCC - 5.5V. VI - 2.7V 

IIL* I Data 
I Control 

VCC = 5.5V. VI = 0.4 V 

1059 VCC - 5.5V. Vo - 0 75 

ICCL 

ICCZ 
VCC = 5.5V. All outputs open 

, 

t All typical values are at VCC = 5 V. TA = 25·C. 
* These parameters include off-state output current for 110 ports only. 
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed 1 second. 

2·126 
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TYPT 

0.35 

55 

30 

MAX UNIT 
5.5 V 

V 

0.8 V 

2.4 V 

24 rnA 

48 rnA 

ns 

ns 

ns 
70 ·C 

MAX UNIT 
-1.2 V 

V 

20 ,.A 
0.5 V 

0.1 rnA 

20 ,.A 
-0.2 rnA 

-0.75 

250 rnA 

80 rnA 
45 



SN74BCT29853, SN74BCT29854 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SN74BCT29853 switching characteristics (see Figure 1) 

vcc - sv, vee --' 4.S v to S.5 v, 
CL ~ SOpF, CL ~ SOpF, 

PARAMETER FROM TO R1 ~ soon, R1~soon, 
UNIT 

(INPUn (OUTPUT) R2 ~ soon, R2 ~ soon, 
TA ~ 2S'C TA ~ MIN to MAX 

MIN TYP MAX MIN MAX 

tPLH AorB BorA 1 5 7 1 10 ns 
tpHL 1 5 7 1 10 

tpLH A PARI1Y 1.5 10 13 1.5 15 ns 
tpHL 1.5 10 13 1.5 15 

tPZH OEAorOEB AorB 2 13 16 2 20 ns 
tpZL 2 13 16 2 20 

tPHZ OEAorOEB AorB 2 13 16 2 20 ns 
tPLZ 2 13 16 2 20 

tPHL LE ERR 1.5 5 7 1.5 9 ns 

tPLH CLR ERR 1.5 11 14 1.5 15 ns 

tpLH ()EA PARI1Y 1.5 10 13 1.5 15 ns 
tPHL 1.5 10 13 1.5 15 

tPLH Bi/PARI1Y ERR 1.5 17 22 1.5 24 ns 
tPHL 1.5 10 13 1.5 16 

SN74BCT29854 switching characteristics (see Figure 1) 

VCC ~ SV, VCC ~ 4.SVtoS.5V, 
CL ~ SOpF, CL ~ SOpF, 

PARAMETER FROM TO R1 ~ soon, R1 ~ soon, UNIT 
(INPun (OUTPUn R2 ~ soon, R2 ~ 500n, 

TA ~ 25"C TA ~ MIN to MAX 

MIN TYP MAX MIN MAX 

tPLH AorB BorA 1 5 7 1 8 ns 
tPHL 1 5 7 1 8 

tpLH A PARITY 1.5 10 13 1.5 15 ns 
tPHL 1.5 10 13 1.5 15 

tpZH OEAorOEB AorB 2 12 15 2 17 ns 
tpZL 2 13 16 2 19 

tPHZ OEAorOEB AorB 2 8 11 2 15 ns 
tPLZ 2 10 14 2 17 

tpHL LE ERR 1.5 5 7 1.5 9 ns 

tPLH ern ERR 1.5 11 13 1.5 15 ns 

tPLH ()EA PARITY 1.5 10 13 1.5 15 ns 
tpHL 1.5 10 13 1.5 16 

tPLH Bi/PARITY 8'IR 1.5 15 18 1.5 20 ns 
tPHL 1.5 10 13 1.5 15 
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SN74BCT29853, SN74BCT29854 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 

Sl 

Rl 

FROM OUTPUT ~t--"'-"'- TEST 
UNDER TEST POINT 

CL 
(See Note AI 

R2 

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR .ERROR FLAG 

TIMING ,.--_......:.. 3 V 

INPUT ___ -'~.:..5 ~ ____ -0 V 

... ,.u...,...'h .... 

~' L_--3V 
DATA 1.5 V I 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT J,1.5 V \ ~~- - 3 V 

: I 0 V 

'PlH~ ~'PHL 
IN-PHASE I " I i'~I;~ VOH 
OUTPUT I • 1.5V: ~ 

, I VOL 
tpHl~ ~tPlH 

OUT-OF-PHASE \1 1.5 V ~ VOH 
OUTPUT F 1 .5 ' 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

SWITCH POSITION TABLE 
VCC 

.TEST 

tPLH 

tPHL 

tPZH 

tpZL 

tPHZ 

tpLZ 

SI 

Open 

Open 

Open 

Closed 

Open 

Closed 

j:1I 

FROM OUTPUT TEST 
UNDER TEST POINT 

CL INCLUDES 

PROBE AND JIG I 
CAPACITANCE ':' 

LOAD CIRCUIT 2 ERROR FLAG OUTPUT 

HIGH-lEVEL 
PULSE. 

LOW-lEVEL 
PULSE 

~
----3V 

1.5V 1.5V, 

:...-- tw ---eI 0 V 

~tw~ 3V 
~1.5 V --1.5 v.v-
~---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT 
CONTROL ~1.5V -F3V 

~ r-L1~'::"---ov 
tpZL -+I j4- I 

:~~~JE41 .j~ 35V 
WAVEFORM 1 I I 1.5 V I ~ . 
(See Note BI I I __ t. 

I --a- VOL 
tpZH-+! I+t --.J '---- LO 3 V I PHZ.... ~.L . 

~3t-J[-VOH WAVEFORM 2 I. 
(See Note BI 1.5 V 

0.3 V 
------- .OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-8TATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

2·128 

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 ,,; 10 MHz, Zo = 50 0, tr ,,; 2.5 ns, tf ,,; 2.5 ns. 
O. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1 
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SN74BCT29861A, SN74BCT29862A 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• BiCMOS Design Substantially Reduces 
Standby Current 

• Functionally Equivalent to Am29861A, 
Am29862A, 'ALS29861, and' ALS29862 

• Choice of True (,BCT29861A) or Inverting 
(,BCT29862A) Logic 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control function implementation 
allows for maximum flexibility in timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus, depending upon the logic levels at the 
enable inputs (GSA and GAB). 

The outputs are in the high-impedance state 
during power-up and power-down conditions. 
The outputs remain in the high-impedance state 
while the device is powered-down. 

The SN74BCT29861A and SN74BCT29862A 
are characterized for operation from O·C to 
70·C. 

FUNCTION TABLE 

INPUTS OPERATION 

GAB GBA 'BCT29861A 'BCT29862A 

L H AloB 
H L BloA 

H H Isolation 
L L Latch A and B 

(A = B) 

PRODUCTION DATA documents contsln InlormaUo. 
current 88 of publication date. Products conform to 
speclftcatlons per the terms of Teus Instruments 
standard warranty. Production processing does not 
ne .... .,11y Include teetfng of all parameters. 

AloB 

SloA 
Isolation 

Latch A and B 
(A=S) 

TEXAS ." 
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03161. NOVEMBER 198a-REVISED JULY 1989 

DW OR NT PACKAGE 

(TOP VIEW) 

Vee 
B1 
B2 
B3 
B4 
B5 

A6 B6 
B7 
B8 

A9 B9 
A10 B10 
GND GAB 

Copyright @ 1989, Texas Instruments Incorporated 
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SN74BCT29861A 
10-BIT BUS TRANSCEIVER WITH 3·STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 

A2 -=-13"-"_---i1----t~ >-..... -+-_...:12::::2:.:..' B2 

A3 ...;.14.;.;.'_----'1----t.-f 121' B3 

A4 ..:.;15;.;.' _----I,.......~ >-...... +_...;.12_0.;...' B4 

A5 ...;..IS;.;.'_----If---<I>------I (19) B5 

AS ...:;17:":')_--iH...-f > ..... -+-_...:1..:.;18;.:..' BS 

o 
:;' n t This symbol is in accordance with ANSI/IEEE Sid 91-1984 and IEC A7 ..:;18::..'_--iH...-f > ..... -+-....:..:.;:.:.. 117' B7 

C Publication 617-12. 

;: 
116' 

B8 AS ...;.19;:';')_--iH...-f >-........ +-...:..:.;:.:.. 

(15) 
B9 

114' 
BID 
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INSTRUMENTS 

2-130 POST OFFICE 80X 655303 • DALLAS. TEXAS 75266 



SN74BCT29862A 
10-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS 

logic symbolt 

GBA:...:11 ..... 1 _...L..::"1 
GAB!.!11~31~...I,;::"'I 

1191 B5 

A6QI7~1~~~--------t-~~1[1B~IB6 

1151 89 

1141 810 

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

logic diagram (positive logic) 

A2 131 

A3141 

A4 151 

AS 161 

A6 171 

A7 181 

AB I91 

A9 1101 

A101111 

TEXAS ." 
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1221 B2 

1211 B3 

1201 B4 

1191 B5 

1181 B6 

117IB7 

1161BB 

1161 B9 

1141 B10 
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SN74BCT29861A, SN74BCT29862A 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage (ali inputs and I/O ports) ....................................................... 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 700 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65°e to 150°C 

recommended operating conditions 

MIN NOM 

Vcc Supply voltage 4.5 5 

VIH High-level input voltage 2 

V!l low·level input voltage 

10H High·level output current 

10l low-level output current 

TA Operating free-air temperature 0 

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

PARAMETER TEST CONDITIONS 

VIK VCC - 4.5V, 11- -18mA 

VOH VCC~4.5V IIOH- -15mA 
I 10H ~ -24mA 

Val Vcc ~ 4.5V, 10l ~ 48mA 

II VCC - 5.5V, VI- 5.5 V 

IIH 
Control inputs VCC ~ 5.5V, VI ~ 2.7V 
A orB portt 

III 
Control inputs VCC ~ 5.5 V, VI ~ 0.4 V 
A or B port* 

10(olf)§ VCC ~ 0, Va ~ 2,9V 

10Sl VCC - 5,5V, Va - 0 

I Outputs high 

ICC VCC ~ 5,5V, I Outputs low 

I Outputs disabled 

t All typical values are at VCC ~ S V, TA ~ 2S'C, 
:t: For 1/0 ports, the parameters IIH and IlL include the offstate output current. 
§ IO(off) ~ Power-off bus leakage current 

MIN 

2.4 

2 

75 

'\I Not more than one output should be shorted at a time and duration of the short circuit should not exceed 1 second. 

TEXAS ." 
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TypT 

0.35 

18 

30 

6,5 

MAX UNIT 

5.5 V 

V 

0.8 V 

-24 mA 

48 mA 

70 'c 

MAX UNIT 

1.2 V 

V 

0.5 V 

0.1 mA 

20 
!LA 

20 

0.2 mA 
0.2 

0.1 mA 

250 mA 

30 

45 mA 

12 



SN74BCT29861A, SN74BCT29862A 
10-BIT BUS TRANSCEIVERS WITH a-STATE OUTPUTS 

SN74BCT29861A switching characteristics (see Figure 1) 

VCC - 5V, 
CL ~ 50pF, 

PARAMETER FROM TO R1 ~ 500 n, 
(INPUT) (OUTPUT) R2'~ 500n, 

TA ~ 25'C 

MIN TYP 

tPLH AorB BorA 1.5 5 

tPHL 1.5 5 

tPZH GABorGBA AorB 2 7 

tPZL 2 9 

tpHZ GABorGBA AorB 2 6 

tPLZ 2 6 

SN74BCT29862A switching characteristics (see Figure 1) 

PARAMETER FROM 
(INPUT) 

tPLH AorB 
tPHL 

tpZH GABorGBA 
tpZL 

tpHZ GABorGBA 
tPLZ 

VCC - 5V, 
CL ~ 50pF, 

TO R1 ~ 500 n, 
(OUTPUT) R2 ~ 500n, 

TA ~ 25'C 

MIN TYP 

BorA 1.5 5 
1.5 5 

AorB 2 7 
2 9 

AorB 2 6 
2 6 

TEXAS ,., 
INSTRUMENTS 
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vcc - 4.5 V 10 5.5 V, 
CL ~ 50pF, 
R1 ~ 500n, UNIT 
R2 ~ 500n, 

TA ~ O'Cl070"C 

MAX MIN MAX 

7 1 B ns 
7 1 8 

10 2 11 ns 
12 2 13 

9 2 10 ns 
9 2 10 

vcc -- 4.5 V 10 5.5 V, 
CL ~ 50pF, 
R1 ~ 500n, UNIT 
R2 ~ 500n, 

TA ~ O'C10 70"C 

MAX MIN MAX 

B 1 9 ns 
7 1 B 

10 2 11 ns 
12 2 13 

9 2 10 ns 
9 2 10 

2-133 
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SN74BCT29861A, SN74BCT29862A 
10·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 

Sl 

Rl 

FROM OUTPUT-4 ....... _ ... _ TEST 
UNDER TEST POINT 

CL 
(See Note AI 

LOAD CIRCUIT 

INPUT $1.5 V \. ~~- - 3 V 

~ I· OV 

tPLH~ ~tPHL 
IN PHASE " I i1~!i-;: VOH O~TPUT : 1.5 Vie 

, 1 VOL 
tpHL~ ~tpLH 

OUT·OF·PHASE \1.5 V Fsv VOH 

OUTPUT • • -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

OUTPUT 
CONTROL 

SWITCH POSITION TABLE 

TEST SI 

tPLH Open 

tPHL Open 

tPZH Open 

tPZL Closed 

tpHZ Open 

tpLZ Closed 

~1.5V ~3V 
~ r-L1~'~--OV 

tpZL -+I j4'""" I 

:~~-~ll4: ~ d.5V WAVEFORM 1 I 1.5 V I I 
(See Note 81 I I __ t. 

I -l..VOL 

WA""".' '~->I ;::'1...f{-:;:: 
(Sea Note 81 _ ~ ___ ~~.g ~ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 

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

2·134 

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 the generators having the following characteristics: PRR :;; 10 MHz, Zo = 50 n, Ir :;; 2.5 ns, If :;; 2.5 ns. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN74BCT29863A, SN74BCT29864A 
9·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• BICMOS Design Substantially Reduces 
Standby Current 

• Functionally Equivalent to Am29863A, 
Am29864A, 'ALS29863, and 'ALS29864 

• Choice of True (,BCT29863A) or Inverting 
(,BCT29864A) Logic 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control function implementation 
allows for maximum flexibility in timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus, depending upon the logic levels at the 
enable inputs (GBA1, GBA2, GAB1, and GAB2). 

The outputs are in the high-impedance state 
during power-up and power-down conditions. 
The outputs remain in the high-impedance state 
while the device is powered-down. 

The SN74BCT29863A and SN74BCT29864A 
are characterized for operation from O·C to 
70·C. 

FUNCTION TABLE 

ENABLE INPUTS 

GAB1 GAB2 GBA1 GBA2 

03162, NOVEMBER 1988-REVISED FEBRUARY 1989 

DW OR NT PACKAGE 

(TOP VIEW) 

GBA1 Vee 
B1 
B2 
B3 
B4 
B5 

A6 B6 
B7 
B8 

A9 B9 
GBA2 GAB2 

GND GAB1 

FN PACKAGE 

(TOP VIEW) 

4 3 2 1 282726 

25 

24 

23 

22 

21 

10 20 

11 19 

12131415161718 

~~~~~~~ 
lfol (:) 1(:)1t3 

NC-No internal connection 

OPERATION 

'BCT29863A 'BCT29884A 

L L L L LalchAand S LalchAand S 

L L 

L L 

H X 

X H 

H X 

H X 

X H 
X H 

PRODUCTION DATA documonts contain Information 
current as 01 publication _. Products conform to 
speclflcatlons per the tenne of Texas Instruments 
standard warranty. Production procesa/ng _ nol 
....... rIIy Include leatlng 01 all paramete ... 

H X 
AlaS AlaS 

X H 

L L 
SloA SloA 

L L 

H X 

X H 
Isolalion Isolalion 

X H 
H X 

Copyright @ 1989, Texas Instruments Incorporated 
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SN74BCT29863A 
9·BIT BUS TRANSCEIVER WITH 3·STATE· OUTPUTS 

logic symbolt logic diagram (positive logic) 

123'Bl 

A2 13' 
122'B2 

121'B3 A3 (4) 

(20'B4 

(19) BS A4 IS' 

11S)86 

(17)S7 
AS (6) 

(16'B8 

A6(7) 

I1S) B9 

t This symbol is In accordance with ANSI/IEEE Sid 91-1964 and IEC A7 IB) 
Publication 617-12. 
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AS (9) 

A9 11O) 
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(22) 82 

(21)B3 

(20)B4 

(19)B5 

(1S'S6 

(H'S7 

(16)88 

I1S) B9 



logic symbolt 

GlAl (11 .. 
GIA2("1 ENl 

GA81 (131 .. 
GA82 (141 EN2 

A1 (21 V1 <3 

A2(31 
t> 

A3(41 

A4(SI 

AS(61 

A6(71 

A7(SI 

AS(91 

A9(101 

(23)81 

(221 82 

(211 83 

(201 84 

(191 8S 

(181 86 

(171 87 

(161 8S 

(1S1 89 

SN74BCT29864A 
9·BIT BUS TRANSCEIVER WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

(11 G8Al 

(111G8A2 
(231 81 

A2(31 (221 82 

A3(41 (21)83 

A4(S) (201 84 

AS(61 (191 86 

A6(71 (181 86 

t This symbol is in accordance with ANSI/IEEE Sid 91·1984 and lEG A7(SI (171 87 
Publication 617·12. 

AS 191 

A9(101 

TEXAS • 
INSTRUMENTS 

POST OfFICE BOX 656303 • DALLAS. TEXAS 75265 

(161 8S 

(1S1 89 
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SN74BCT29863A, SN74BCT29864A 
9·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage (aU inputs and 1/0 ports) ............. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. o·e to 70·e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..;. 65·e to 150"e 

recommended operating conditions 

MIN NOM 

Vcc Supply voltage 4.5 5 

VIH High·level input voltage 2 

VIL Low·level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 0 

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

PARAMETER TEST CONblTIONS 

VIK VCC - 4.5 V, 11- -18mA 

VOH VCC = 4.5V I 10H = -15mA 
I 10H - -24mA 

VOL VCC - 4.5 V, 10L - 48 rnA 

II VCC = 5.5 V, VI = 5.5V 

IIH 
Control inputs VCC = 5.5 V, VI=2.7V· 
AorB port:;: 

IlL 
Control inputs 

AorBport. 
VCC = 5.5 V, VI = 0.4 V 

10(01l)§ VCC - 0, Vo - 2.9V 

lOS' VCC - 5.5 V, Vo - 0 

I Outputs high 

ICC VCC = 5.5V I Outputs low 

I Outputs disabled 

t All typical values are at Vee = S V, TA = 2S"C. * For 1/0 ports, the parameters IIH end IlL include the off-state output current. 
§ 10(off) = Power-off bus leakage current. 

MIN 

2.4 

2 

-75 

, Not more than one output should be shorted at a time end duration of the short circun should not exceed one second. 
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TYPT 

0.35 

18 

30 

6.5 

MAX UNIT 

5.5 V 

V 

0.8 V 
-24 rnA 

48 rnA 
70 ·C 

MAX UNIT 
-1.2 V 

V 

.0.5 V 

0.1 mA 

20 

20 
p.A 

-0.2 mA 
-0.2 

0.1 mA 

-250 rnA 

30 
45· mA 

12 



SN74BCT29863A, SN74BCT29864A 
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

SN74BCT29863A switching characteristics 

Vcc - 5V, Vcc - 4.5 V 10 5.5 V, 
CL = SOpF, CL = 50pF, 

PARAMETER FROM TO Rl = soon, Rl = soon, UNIT 
(lNPUn (OUTPUn R2 = soon, R2 = soon, 

TA = 25'C TA = O'C10 70'C 

MIN TVP MAX MIN MAX 

tPLH AorB BorA 1 5 7 1 8 ns 
IPHL 1 5 7 1 8 

IPZH GABorGBA AorB 2 7 10 2 11 ns 
IPZL 2 9 12 2 13 

IPHZ GABorGBA AorB 2 6 9 2 10 ns 
tPLZ 2 6 9 2 10 

SN74BCT29864A switching characteristics 

VCC - 5V, vcc - 4.5 V 10 5.5 V, 
CL = 50pF, CL = 50pF, 

PARAMETER FROM TO R1 = soon, R1 = soon, UNIT 
(lNPUn (OUTPUn R2 = soon, R2 = soon, 

TA = 25'C TA = O'Cto 70'C 

MIN TVP MAX MIN MAX 

tpLH AorB BorA 1 5 8 1 9 ns 
IPHL 1 5 7 1 8 

tpZH GABorGBA AorB 2 7 10 2 11 ns 
tpZL 2 9 12 2 13 

tpHZ GABorGBA AorB 2 6 9 2 10 ns 
tPLZ 2 6 9 2 10 
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SN74BCT29863A, SN74BCT29864A 
9·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 

Sl SWITCH POSITION TABLE 

Rl 

FROM OUTPUT-..-.... _ ... _ TEST 
UNDER TEST POINT 

CL 
(Se. Note AI 

R2 

LOAD CIRCUIT 

TEST Sl 

tPLH Open 

tpHL Open 

tPZH Open 

tPZL Closed 

tPHZ Open 

tpLZ Closed 

INPUT .L1.5V \~~--3V 
~ I· OV 

OUTPUT 
CONTROL ~r-E-

3V 

1.5 V 15 V 

: J---- OV 
• I tPLH~ ~tPHL 

IN·PHASE I " I:t·-- VOH 
OUTPUT I 1.5V: ~ 

, 1 VOL 

tPZL~ ~ , 

:'t~~~w: -t= -3.5V 
WAVEFORM 1 I 1.5 V I I 

tpHL ~ I4----*-tpLH 

OUT·OF·PHASE \1.5 V y;;v VOH 

OUTPUT • . -- VOL 

(S •• Note Bill __ t 
1 -"'i'VOL 

-- ;~'t3tl+-i-=-~:HV 
VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES 

WAVEFORM 2 I 
ISe. Note Bl _ ~ ~ _ _ _ _ ~.g ~ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-6TATE OUTPUTS 

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 excapt when disabled by the output control. 
C. All input pulses are supplied by the generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, !r ,;; 2.5 ns, tf ,;; 2.5 ns. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN64BCT540 
OCTAL BUFFER AND LINE DRIVER WITH 3-5TATE OUTPUTS 

• State of the Art BiCMOS Design 
Significantly Reduces ICCZ 

• 3-State Inverting Outputs Drive Bus Lines 
or Buffer Memory Address Registers 

• High-Impedance State During Power Up and 
Power Down 

• P-N-P Inputs Reduce D-C Loading 

• Data Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

This octal buffer and line driver is designed to 
have the performance of the popular 
SN64BCT240 series and, at the same time, offer 
a pinout with inputs and outputs on opposite 
sides of the package, This arrangement greatly 
enhances printed circuit board layout. 

The three-state control gate is a 2-input NOR 
gate so that if either G1 or G2 is high, all eight 
outputs are in the high-impedance state, 

The outputs are in a high-impedance state 
during power up and power down while the 
supply voltage is less than approximately 3 V, 

The SN64BCT540 is characterized for operation 
from -40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUT 

G1 G2 . A Y 

L L L H 

L L H L 

H X X Z 

X H X Z 

Z = High Impedance 

D3253, FEBRUARY 1989 

SN64BCT540 ••• DW OR N PACKAGE 

'(TOPYIEW) 

logic symbolt 

A1 121 

A2 131 

A3 141 

A4 151 

A5 161 

A6 171 

181 
A7 
A8 191 

A4 
AS 
A6 

Vee 
G2 
Yl 
Y2 
Y3 
Y4 

YS 
Y6 

Y7 
'-L.. __ ....... Y8 

& 

EN 

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

Copyright @ 1989. Texas Instruments Incorporated PRODUCT PREVIEW documenta contain Information 
on products In the formative or design phase of 
d .... opm.nt. Characte~.tlc data and other 
speclftcaUons are design goals. Texas Instruments 
re&8I'Y88 the right to change or discontinue these 
proclucta wHhouI notice. 
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SN64BCT540 
OCTAL BUFFER AND LINE DRIVER WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

01 
(1) 

02 
(19) 

A1 
(18) 

Y1 

A2 
(17) 

Y2 

A3 
(16) 

Y3 

A4 
(15) 

Y4 

A5 
(14) 

Y5 

A6 
(13) 

Y6 

A7 
(12) 

Y7 

A8 
(11 ) 

Y8 

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

Supply voltage, VCC . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage...................................................................... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state....................................... -0.5 V to VCC 
Current into any output in the low state....... ........................... .................. 128 mA 
Operating free-airtemperature range......... ............. ......................... -40'C to 85'C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 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 abscilute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

Vil low-level input voltage 0.8 V 

11K Input clamp current -18 mA 

IOH High-level output current -15 mA 

IOl low-level output current 64 rnA 

TA Operating free-air temperature -40 85 'e 

TEXAS ." 
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SN64BCT540 
OCTAL BUFFER AND LINE DRIVER WITH 3-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONST MIN TYP* 

VIK Vee - 4.5V, 11- -18mA 

VOH Vee = 4.5V I 10H = -3mA 2.4 3.3 

IIOH - -15mA 2 3.1 

Val Vee - 4.5V II0l - 64mA 0.42 

10ZH Vee - 0105.5V, Va - 2.7V 

10Zl Vee - 0105.5V, Va - 0.5V 

10Z 
G a10.8 V, I Vee - 0102.35 V (power up) 
Va = 2.7VorO.5V I Vee - 2 V 10 0 (power down) 

II Vee = 5.5 V, VI = 7V 

IIH Vee - 5.5 V, VI- 2.7V 

III Vcc - 5.5 V, VI - 0.5V 

10S§ Vcc = 5.5 V, VO= 0 -100 

leel Vee - 5.5V 45 

ICCH Vee - S.SV 20 

leez Vcc - S.SV 3 

ei Vcc - SV, VI - 2.SVorO.5 V S 

eo Vee - 5V, VI- 2.5VorO.5V 10 

switching characteristics 

MAX 
-1.2 

0.55 

50 

50 
±50 

±50 

0.1 

20 
-0.6 

-225 

71 

30 

6 

Vcc = 5V, VCC - 4.5Vl05.5V, 

PARAMETER FROM TO 
Cl = 50pF, 
Rl = 500n, 

Cl = 50pF, 
Rl = 500n, 

(INPUT) (OUTPUn R2 = 500n, R2 = 500n, 
TA = 25"C TA = MIN to MAXt 

MIN TYP MAX MIN 

IplH A Y 2.S 4.1 5.8 1.9 

IPHl 0.6 1.9 3.5 0.3 

IPZH G y 4.8 6.8 8.9 4.1 

IPZl 6 8 10 5.3 

IpHZ G y 3.5 5.7 7.8 2.7 

IPlZ 3.8 5.5 7.4 3.5 
" t For conditions shown as MIN or MAX, uss the appropriate value specified under Recommended Operatmg Ccndltlons. 

* All typical values are at VCC = 5 V, TA = 2S'C. 
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one sscond. 
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MAX 

7.2 

4.5 

10.4 

11.8 

9.4 

8.9 

UNIT 

V 

V 

V 

/lA 

/lA 

/lA 

mA 

/lA 
mA 

mA 

mA 

mA 

mA 

pF 

UNIT 

ns 

ns 

ns 
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SN64BCT540 
OCTAL BUFFER AND LINE DRIVER WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 

S1 SWITCH POSITION TABLE 

Rl 

fROM OUTPUT TEST 
UNDER TEST - .... ~~-t.- POINT 

CL 
ISee Note AI 

R2 

LOAD CIRCUIT 

INPUT .E, S V \. ;-s ~ - - 3 V 

~ I· OV 

tPLH~ ~tPHL 
IN·PHASE I /' I ~,-o;-;: VOH 
OUTPUT, 1.S V : e 

, I VOL 
tpHL~ ~tPLH 

OUT·Of·PHASE \I,.S V !/,";: VOH 
OUTPUT • f15~ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

IPLH Open 

IPHL Open 

IPZH Open 

IPZL Closed 

IPHZ Open 

IPLZ Closed 

~
3V 

~l.SV I loS V 

~ -----OV 

tpZL -+I r+- I 
I I tPLZ~ ~ 

WAVEFORM1~-I:.:V-~: 1- 03.SV 
ISee Note Bl I I __ t. 

I -~ VOL 
tpZH-+I L ~tPHZ~ 1+-.1.. 0.3 V 

~I ~-.:I:-VOH 
WAVEFORM 2 I S V 

ISee Note Bl _ ~ _ _ _ _ _ ~.g ~ 

OUTPUT 
CONTROL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 

B. Wavefonn 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 excepl when disabled by the output control. 

C. All input pulses are supplied by the generalors having the following characteristics: PRR s 10 MHz, Zo ~ 50 n, tr s 2.5 ns, If S 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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• a·State True Outputs 

• Back-to-Back Registers for Storage 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Standard Plastic and Ceramic aoo-mil 
DIPs 

description 

The 'BCT544 octal transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate Latch 
Enable (LEAB or LEBA) and Output Enable 
(GAB or GBA) inputs are provided for each 
register to permit independent control in either 
direction of data flow. For the SN54BCT544 and 
SN74BCT544 respectively, the A outputs are 
characterized to sink 20 or 24 mA while the B 
outputs are characterized for 48 or 64 mA. The 
'BCT544 inverts data in both directions. 

The A-to-B Enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. Having CEAB low and LEAB low makes the 
A-to-B latches transparent; a subsequent low-to­
high transition of LEAB puts the A latches in the 
storage mode. With CEAB and GAB both low, 
the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data 
flow from B to A is similar, but requires using the 
CEBA, LEBA, and GBA inputs, 

The SN54BCT544 is characterized for operation 
over the full military temperature range of 
-55·C to 125·C. The SN74BCT544 is 
characterized for operation from O·C to 70·C. 

FUNCTION TABLE 

INPUTS LATCH STATUS OUTPUT BUFFERS 

CEAB LEAB GAB AtoBt B1 THRU B8 

H X X Storing HighZ 

X H Storing 

X H HighZ 

L L L Transparent Current Ii. Data 

L H L Storing Previous* Ii. Data' 

t A·to-B data flow is shown: B-to·A flow control is the same except 
uses CEBA, [EBA, and GSA. 

* Before low-to-high transition of IDB. 

PRODUCT PREVIEW documents contain InfonnaUan 
on products In the formative or design ph818 of 
development. Characterlllic data and alher 
apI_meltl ... are cIHIgn gaals. Taxu Inllnlmlnts 
reserves the right to change or discontinue these 
produeta without noO .. , 

TEXAS ." 
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SN54BCT544, SN74BCT544 
OCTAL REGISTERED· TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
03317, NOVEMBER 1988 

SN54BCT544 , •• JT PACKAGE 
SN74BCT544 ••• DW OR NT PACKAGE 

(TOP VIEW) 

LEBA Vee 
GBA CEBA 

A1 B1 
A2 B2 
A3 B3 

B4 
B5 

A6 B6 
B7 

A8 B8 
CEAB LEAB 
GND GAB 

SN54BCT544 .•• FK PACKAGE 

(TOP VIEW) 

1« 1Q!i ulQ!i ..... CDw(.)UW.,.... «(!)...JZ> UIIl 

4 3 2 1 282726 

A2 5 25 

A3 6 

A4 7 

NC 8 

9 

10 

A7 11 

COIIIl C UIIIlI·1Il co ««ZZ««1Il 
~o "j 

21 

NC-No internal connection 

Copyright @ 1989, Texas Instruments Incorporated 
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SN54BCT544, SN74BCT544 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

logic symbolt 

GsA 
CEii'A 
i:EiiA 
GAB 
ffiii 
lEAs 

AI 

A2 

A3 83 

A4 84 

A5 85 

A6 86 

A7 87 

88 

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

logic diagram (positive logic) 

GBA...:.:::;'--...,.-..... 
}------, 

CEiiA 

ITiiA ---q_/ 

A1 (31 1221 

V 
TO 7 OTHER CHANNELS 

. Pin numbers shown are for OW, JT, and NT packages. 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -O.S V to 7 V 
Input voltage, (see Note 1)...... .......... .... ............... ....................... -O.S V to 7 V 
Voltage applied to any output in the disabled or power·off state.. ...... ................ -O.S V to S.S V 
Voltage applied to any output in the high state....................................... -O.S V to VCC 
Input clamp current ................................................................ '. . . . . - 30 mA 
Current into any output in the low state: SNS4BCTS44 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . .. 96 mA 

SN74BCTS44 ....................................... 128 mA 
Operating free-air temperature range: SNS4BCTS44 . . . . . . . . . . . . . . . . . . . . .. . . . . . . . • . . . - SS·C to 12S·C 

SN74BCTS44 ......... ....... ... ...... ............ O·C to 70·C 
Storage temperature range . . . . . . . . .. .. . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . .. . . . .. .. . - 6S·C to 1S0·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 condHions for extended periods may affect device reliability. 

NOTE 1: The input negative voltage rating may be exceeded if the input clamp current rating is observed. 
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SN54BCT544, SN74BCT544 
OCTAL REGISTERED TRANSCEIVERS 

WITH a-STATE OUTPUTS 

recommended operating conditions 

SN54BCT544 SN74BCT544 

MIN NOM MAX MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

11K Input clamp current 18 

10H High-level output current -12 

10l low-level output current 48 

TA Operating free-air temperature -55 125 0 

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

PARAMETER TEST CONDITIONS 
SN54BCT544 SN74BCT544 

MIN Typt MAX MIN TypT 

VIK VCC - 4.5V. 11- 18mA 1.2 

10H - -3mA 2.4 3.3 2.4 3.3 

VOH VCC = 4.5V 10H - -12mA 2 3.2 

IOH - 15mA 2 3.1 

,VOH VCC = 4.5V 
10H - 48mA 0.38 0.55 

IOl - 64mA 0.42 

IOlH VCC - 5.5V. Vo - 2.7V 50 

lOll VCC - 5.5V. Vo ~ 0.5V 50 

II VCC - S.SV. VI- 7V 0.6 

IIH VCC - S.5V. VI-2.7V 20 

III VCC = S.SV. VI = O.SV -0.6 

10S* VCC - 5.5V. Vo - 0 100 225 100 

ICCl VCC - S.5V 

ICCH VCC = S.5V 

ICCl VCC - S.5V 

t All typical values are at VCC = S V. TA = 2S'C. 
:; Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 
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MAX 
UNIT 

5.5 V 

V 

0.8 V 

-18 mA 
-15 mA 

64 mA 

70 'c 

MAX 
UNIT 

1.2 V 

V 

V 
0.55 

50 ,.A 
50 ,.A 
0.6 mA 

20 ,.A 
-0.6 mA 

225 mA 

mA 

mA 

mA 
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SN54BCT544, SN74BCT544 
OCTAL REGISTERED TRANSCEIVERS 
WITH a-STATE OUTPUTS 

timing requirements 

tsu Setup time, date before latch enable I High or low 

th Hold time, date aiter latch enable I Hlghorlow 

switching characteristics (see Figure 1) 

FROM TO PARAMETER 
. (INPUn (OUTPUn 

MIN 

tpLH AorB BorA 
tpHL 

tPLH LEBA A 
tpHL 

tPLH LEAB B 
tpHL 

tPZH GorCE AorB 
tpZL 

tPHZ GorCE AorB 
tPLZ 

vcc - sv, Vcc - 4.S V to S.S v, 
TA = 2S"C TA = MIN to MAXt 

'SCT544 SNS4BCTS44 SN74SCTS44 
MIN MAX MIN MAX MIN MAX 

Vcc = SV, VCC = 4.S V to S.S v, 
CL = SOpF, CL = 5OpF, 
R1=5000, R1 = 5000, 
R2 = 5000, R2 = 5000, 
TA = 2S"C TA = MIN to MAX' 

'BCTS44 SNS4SCTS44 SN74BCTS44 

TVP MAX MIN MAX MIN MAX 

t For condijions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. 
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ns 

ns 

UNIT 

ns 

ns 

ns 

ns 
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SN54BCT544, SN74BCT544 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 

51 SWITCH POSITION TABLE 

Rl 

FR~:D~~~:~~ ~J-""-""- :;,~~ 
CL 

ISee Note At 

R2 

LOAD CIRCUIT 

TIMING~3V 
INPUT _: _ 1 ~5 ~ _____ 0 V 

... 1su ......... th ..... 

~' -:----3V 
DATA 1,5V 15V 
INPUT 0 V 

INPUT ~1.5 V \ ~5:- - 3 V 

~ I· OV 
1 

'PLH~ r-----+t-'PHL 

IN·PHASE I /' I i1-~-;: VOH 
DUTPUl I 1.5 v: ~ 

I VOL 
1PHL~ t4---t+-tPlH 

\
' ~I VOH 

OUT·Of·PHASE 1.5 V F,.5 V 
OUTPUT . _ - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

TEST SI 

tpLH Open 

tPHL Open 

tpZH Open 

tpZL Closed 

tPHZ Open 

tPLZ Closed 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an outpul wilh inlernal condilions such thaI the output is low except when disabled by Ihe output conlrol. 

Waveform 2 is for an outpul wilh internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by the generators having the following characteristics: PRR s 10 MHz, Zo ~ 50 n, tr S 2.5 ns, If S 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 

FIGURE 1_ SWITCHING CHARACTERISTICS 
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SN54BCT756, SN74BCT756 
OCTAL BUFFERS AND LINE DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 
JULY 1989 

• Open-Collector Version of BCT240 

• Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-833C Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters by eliminating the 
need for 3-state overlap protection. Taken 
together with the BCT757 and the BCT760, 
these devices provide the choice of selected 
combinations of inverting outputs, symmetrical 
G (active-low input control) inputs, and 
complimentary G and G inputs. 

The SN54BCT756 is characterized for operation 
over the full military temperature range of 
-55·C to 125·C. The SN74BCT756 is 
characterized for operation from O·C to 70·C. 

FUNCTION TABLE 

PRODUCT PREVIEW documents contain Infannatlon 
on products in the formative or design phase of 
development Characteristic data and other 
specifications are design goals. Texas Instruments 
reservee the right to change or dlecontlnue these 
products without notice. 

OUTPUT DATA 
OUTPUT 

CONTROL INPUT 

113,213 A Y 

L H L 

L L H 

H X Z 

TEXAS ", 
INSTRUMENTS 

SN54BCT758 ••• J PACKAGE 
SN74BCT756 ••• DW OR N PACKAGE 

(TOP VIEW) 

lG Vee 
lAl 2G 
2Y4 lYl 
lA2 2A4 

lY2 
lA3 2A3 
2Y2 lY3 

2A2 
lY4 

GND 2Al 

SN54BCT756 ••• FK PACKAGE 

(TOP VIEW) 

'<t~ U 
>- « I(!) UI(!) 
N ~ ~> N 

3 2 1 2019 

9 10111213 

lYl 
17 2A4 

lY2 
2A3 
lY3 

Copyright @ 1989, Texas Instruments Incorporated 
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logic diagram (positive logic) 

1(3 -.:... ...... V-----. 

lAl 

lA2 

lAS 

lA4 ....:::...--.. t..;)c)---= 

iG'"'""~I/--..., 

1Y1 

1Y2 

lYS 

lY4 

SN54BCT756, SN74BCT756 
OCTAL BUFFERS AND LINE DRIVERS 

WITH OPEN-COLLECTOR OUTPUTS 

logic symbolt 

1(3 

1A1 1Y1 
1A2 1Y2 
lA3 1YS 
1A4 1Y4 

2(3 

2Al 2Y1 
2A2 2Y2 
2AS 2YS 

2Al 11 
2Yl 

2A2 -"l~S __ G_-t_!...... 2Y2 

2A4 2Y4 

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

2AS ...:1~5 __ V_-t ___ ~ 2YS 

2A4 _1~7 __ -I"";)c)-__ "" 2Y4 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Input voltage, VI (see Note 1) ....................................................... - 0.5 V to 7 V 
Input current, II ................................. ...... .. . ....................... -30 mA to 5 mA 
Voltage applied to any output in the high state... ... ............. ................ .... -0.5 V to 5.5 V 
Current into any output in the low state: SN54BCT756 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74BCT756 ....................................... 128 mA 
Operating free .. air temperature range: SN54BCT756 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74BCT756 . ..... ... ................. .... ....... DoC to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55°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 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. 
Exposure to absolute-maximurn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative·voltage ratings may be exceeded if the input clamp current rating is observed. 
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SN54BCT756, SN74BCT756 
OCTAL BUFFERS AND LINE DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

11K Input clamp current 

VOH High-level output voltage 

IOl low-level output current 

TA Operating free-air temperature 

SN54BCT756 SN74BCT756 

MIN NOM MAX MIN NOM 

4.5 5 5.5 4.5 5 

2 2 

0.8 
-18 

5.5 

48 

-55 125 0 

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

PARAMETER TEST CONDITIONS 
SN54BCT756 SN74BCT756 

MIN TYpT MAX MIN TYPT 

VIK Vee = 4.5 V, II = -18mA -1.2 

IOH Vee - 4.5V, VOH - 5.5V 0.1 

VOL 
Vec - 4.5 V, IOl - 48mA 0.38 0.55 

Vec = 4.5 V, IOl = 64mA 0.42 

II Vee = 5.5 V, VI = 5.5V 0.1 

IIH Vce - 5.5 V, VI- 2.7V 20 

III VCC - 5.5 V, VI- 0.5V -1 

Icc Vec = 5.5 V, Outputs open I Outputs high 21 33 21 

1 Outputs low 48 76 48 

Ci VCC - 5 V, VI - 2.5 VorO.5V 6 6 

Co Vec - 5V, VI - 2.5 VorO.5V 10 10 

t All typical values are at VCC = S V, TA = 2S'C. 

'BCT756 switching characteristics (see Figure 1) 

Vec - 5V, vcc- 4.5Vto 5.5 V, 
CL = 50pF, CL = 50pF, 

PARAMETER FROM TO RL = 500n, RL = 500n, 
(INPUT) (OUTPUT) TA = 25"C TA = MINtoMAX* 

MAX 

5.5 

0.8 
-18 

5.5 

64 

70 

MAX 
-1.2 

0.1 

0.55 

0.1 

20 
-1 

33 

76 

'BCT756 SN54BCT756 SN74BCT756 

MIN TYP MAX MIN MAX MIN 

tPlH Any A y 8 

tPHl 4.3 

tPlH AnyG Y 13 

tPHl 6.2 
.. .. * For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions . 
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MAX 

UNIT 

V 

V 
V 

mA 

V 

mA 

'e 

UNIT 

V 
mA 

V 

mA 

,.A 

rnA 

,.A 

pF 

pF 

UNIT 

ns 

ns 



SN54BCT756, SN74BCT756 
OCTAL BUFFERS AND LINE DRIVERS 

WITH OPEN·COLLECTOR OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

Vee 

~L 
FROM OUTPUT 
UNDER TEST 

CL I (SEE NOTE A) 

OUTPUT 

OUT -OF-PHASE 
OUTPUT 

--
LOAD CIRCUIT 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST 
POINT 

o 

3V 

o 

B. All input pulses are supplied by generators having \he following characteristics: PRR s: 10 MHz. Zo = 50 n. Ir s: 2.5 ns. If s: 2.5 ns. 
C. The outputs are measured one al a time wllh one Input transition per measuremenl 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICE WITH OCTAL BUFFER 

AUGUST 1989 

• Device Is a member of Texas Instruments 
SCOPETM Family of Testability Products 

• Octal Test Integrated Circuit 

• Compatible with the Proposed IEEE P1149.1 
Serial Test Bus 

• Functionally Equivalent to 54174F244 and 
54174BCT244 In the Normal Function Mode 

.• Implements Optional "Test Reset" Signal on 
TAP by Recognizing a Double-High on TMS 
Pin 

• Test Operation Synchronous to Test 
Access Port (TAP) 

• 16 Test Instructlons-Conforms to the 
Proposed JTAG Boundary Scan-Provldes 
Data Compression of Inputs-Provides 
Pseudo-Random Pattern Generation from 
Outputs-Output Toggle Boundary Mode­
Outputs to High Impedance State Mode 

• Package Options Include "Small Outline" 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300 mil DIPs 

description 

The SN54BCT8244 and SN74BCT8244 are 
members of Texas Instruments SCOPETM 
testability IC family. This family of components 
blend test circuitry with standard logic functions 
to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire Test Access Port 
(TAP) interface. 

SN64BCT8244 ••• JT PACKAGE 
SN74SCT8244 ••• DW OR NT PACKAGE 

(TOP VIEW) 

2Y3 9 
2Y4 10 

TOO 11 

16 

15 

14 

13 TM S '-i.;;12~..;.;1-' 

20 
1A1 
1A2 
1A3 
1A4 
2A1 
Vee 
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In normal mode these devices are functionally equivalent to the SN54174F244 and SN54174BCT244 octal 
buffers. In normal mode the test circuitry can be activated by the TAP to take snapshot samples of the data 
appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in 
normal mode does not affect the functional operation of the SCOPE octal buffers. 

In test mode the normal operation of the SCOPE octal buffer is inhibited and the test circuitry is enabled to 
observe and control the device's I/O boundary. When enabled, the test circuitry can perform boundary scan 
test operations as described in the proposed JTAG/P1149.1 specification. Additionally, the test circuitry can 
perform other testing functions such as: parallel signature analysis on data inputs and pseudo-random 
pattern generation from data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54BCT8244 is characterized for operation over the full military temperature range of -55·C to 
125·C. The SN74BCT8244 is characterized for operation from O·C to 70·C. 

SCOPETM is !! trademark of Texas Instruments Incorporated. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, VCC ....•....................................•...••.•....•..•...... -0.5 V to 7 V 
Input voltage. . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . • . • • . .. . . . • . . . • . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . • . . . • . . . . . . . . • . . . . -0.5 V to 5.5 V 
Voltage applied to any output in the high state ........•.................•............ -0.5 V to VCC 
Current into any output in the low state: SN54BCT8244 .. .. . .. . . . .. . .. .. . .. .. .. .. .. .. .. .. • .. .. 96 mA 

SN74BCT8244 . . . . . • . . • . • • . • . . . . • . . . . . • . • . • . • . . . . . .. 128 mA 
Operating free-air temperature range: SN54BCT8244 . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55'C to 125'C 

SN74BCT8244 . • . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . • . . . O'C to 70"C 
Storage temper~ture range.. .. . .. .. . .. . .. .. .. . .. .. .. .. .. . .. . .. . .. .. .. . .. .. .. .. .. • - 65'C to 150"C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the davioa. These era straes ratings only and 
functional operation of the device at these or any other oondltions bsyond those indicated under "raoommanded operating oonditions" is not Implied. 
Exposure to absolute-maxlmum·rated oondHions for extended periods may affect davioa reliability . 

recommended operating conditions 

SN54BCT8244 SN74BCT8244 
UNIT 

MIN NOM MAX MIN NOM .MAX 
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level Input voltage 2 5.5 2 5.5 V 

VIHH Double high·level input voltage I TMS 10.25 10.50 10.75 10.25 10.50 10.75 V 

VIL Low·level input voltage 0.8 0.8 V 

11K Input clamp current -18 -18 mA 

IOH Hlgh·level output current -12 -15 mA 

IOL Low·level output current 48 64 mA 
TA Operating free·alr temperature 55 125 0 70 ·C 
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electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54BCT8244 SN74BCT8244 

MIN Typt MAX MIN TYpt MAX 

V,K Vee - 4.5V, "- lamA -1.2 -1.2 

Vee - 4.5V, 10H - -3mA 2.4 3.3 2.4 3.3 

VOH Vee - 4.5 V, 10H - -12mA 2 3.2 
Vee = 4.5 V, 10H = -15mA 2 3.1 

Val 
Vee - 4.5 V, 10l - 48mA 0.38 0.55 

Vee - 4.5V, 10l - 64mA 0.42 0.55 

" 
Vee = 5.5 V, V, = 5.5V 0.1 0.1 

IIH Vee - 5.5 V, V, - 2.7 V 20 20 

IIHH TMS I Vee - 5.5V, V, - 10.50V 1 1 

III Vee - 5.5 V, V, - 0.5 V -1 -1 

10ZH Vee = 5.5 V, VO=2.7V 50 50 

10Zl Vee - 5.5 V, Va - 0.5V -50 -50 

lOS· Vee - 5.5 V, Va - 0 -100 -225 -100 -225 

I Oulpuls high 5.5 5.5 

lee Vee = 5.5 V, I Outputs low 52 52 Outpuls open 
I Outputs disabled 2.3 2.3 

ei Vee - 5.0 V, 
V, = 2.5VorO.5V 

eo 
Vee - 5.0 V, 
Va = 2.5VorO.5V 

t All typical values are at Vee = 5 V, TA = 25"C. 
* Not more than one output should be shorted at a time, and the duration of the short circuR should not exceed one second. 

TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75285 

UNIT 

V 

V 

V 
V 

V 

V 

mA 

,.A 
mA 

mA 

,.A 

,.A 
mA 

mA 

mA 
mA 

pF 

pF 

2-159 

II 
J! 
·S 
Co) 
a-
U 
U) 

o 
:::E o 
m 



a:I 
o 
i: 

~ 
o 
:;' 
n c 
;: 

SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICE WITH OCTAL BUFFER 

'BCT8244 switching characteristics (see Note 1) 

Vcc - 5V, Vcc - 4.5 V to 5.5 V, 
Cl = 5OpF, Cl = 50pF, 

FROM TO 
!l1 = soon, R1 = soon, 

PARAMETER R2 = soon, R2 = soon, 
(INPUT) (OUTPUT) TA = 25'C TA = MIN to MAXt 

'BCT8244 SN54BCT8244 SN74BCT8244 
MIN TYP MAX MIN MAX MIN 

fmax TCK 20 

IPLH ANY A Y 5.9 

tpHL ANY A Y 6.5 

IPLH TCK,j.. Y 11.5 

IPHL TCK,j.. Y 11 

IPLH TCK,j.. TOO 9.8 

tpHL TCK,J.. TOO 9.7 

IPZH ANYG Y 5.5 

IPZH TCK,j.. Y 13 

IPZH TCK,j.. TOO 8 

IPZL ANYG Y 7.7 

IPZL TCK,j.. Y 14 

IPZL TCK,j.. TOO 9.2 

IPHZ ANYG Y 7 

IpHZ TCK,j.. Y 13 

IPHZ TCK,j.. TOO 7 

IPLZ ANYG Y 6.7 

tPLZ TCK,j.. Y 13 

tPLZ TCK,j.. TOO 7.B 

t For conditions shown as MIN or MAX. use the appropriate value specified under Recommended Operating Condillons. 
NOTE1: See General Information for load circuits and waveforms. 
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timing requirements (see Note 1) 

MIN 

fclock TCK 0 

tw 
Pulse duration 
TCK high or low 

tsu 
Setup time, 
TMS before TCK t 9 

tsu 
Setup time, 
TDI before TCK t 9 

tsu 
Setup lime, 
Any A before TCK t 9 

lsu 
Setu.l!.tlme, 
Any G before TCK t 9 

th 
Hold time, 
TMS after TCK t 5 

th 
Hold lime, 
TDI after TCK t 5 

lh 
Hold time, 
Any A after TCK t 5 

th 
Hold time, 
Any G after TCK t 5 

tpu 
Wait time, power·up 
to TCK t 100 

SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICE WITH OCTAL BUFFER 

Vcc - 5V, Vcc - 4.5 V to 5.5 V, 
TA = 25"C TA = MINtoMAXt 

UNIT 
'BCT8244 SN54BCT8244 SN74BCT8244 

TVP MAX MIN MAX MIN MAX 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

. ns 

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. 
NOTE 1: See General Information for load circuits and waveforms. 
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SCAN TEST DEVICE WITH OCTAL BUFFER 

2-162 

FIGURE 1. TAP STATE DIAGRAM 
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functional description 

SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICE WITH OCTAL BUFFER 

JTAG test information is conveyed by means of a 4-wire test bus. Test commands, test data, circuit state control 
instructions and synchronous control signals are all passed along the 4-wire bus. The function of the TAP is to 
extract the state control information and synchronous control signals from the 4-wire test bus, and generate the 
appropriate on-chip control signals for the JTAG test structures on the device. To accomplish this, the TAP cell 
monitors two signals from the 4-wire test bus-TCK (the JTAG Test Clock) and TMS (the JTAG Test Mode Select 
line). The functional block diagram on page 2 illustrates the JTAG 4-wire test bus and boundary scan architecture, 
and the relationship between the TAP cell, the 4-wire bus, and the various boundary scan test elements. 

architectural elements 

boundary scan register BSRO-BSR17 

The boundary scan register contains eighteen (18) bits-one for each functional input or output pin of the device. 
FIGURE 2 illustrates the order of bits in the boundary scan regis\er scan path. The boundary scan registers allow 
for board interconnect testing, defining conditions at the device logic periphery, and sampling data on the 
functional input or output pins without disturbing normal device operations. 

TOI 

FIGURE 2_ BOUNDARY SCAN REGISTER ORDER OF SCAN 
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SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICE WITH OCTAL BUFFER 

bypass register 

The bypass register contains one (1) bit for use when the device is in the bypass scan mode as defined in TABLE 
3. FIGURE 3 illustrates the flow through the bypass register. This register provides a short one bit scan path 
through the device rather than scanning through the eighteen bit boundary scan register path. This is especially 
useful for decreasing test access times to a particular device on a board with several JTAG compatible devices 
which are not required for a specific test. 

~ TDI---~- ------..-- TOO 

FIGURE 3. BYPASS REGISTER ORDER OF SCAN 

test data register 

The test data register contains two (2) bits used to control test operations occurring at the boundary. FIGURE 4 
illustrates the order of bits in the test data register scan path. 

TO\ -..TOO 

FIGURE 4. TEST DATA REGISTER ORDER OF SCAN 

In addition to the boundary test instructions shown in TABLE 3, additional test operations shown in TABLE 1 can 
be performed when the run test opcode is installed in the instruction register. These test operations include: 
pseudo-random pattern generation (PRPG) and parallel signature analysis (PSA) as shown in TABLE 1 ,when the 
run test opcode is installed in the instruction register. 

TABLE 1. RUN TEST OPCODES 

OPCODE TEST MSB--+ LSB 

00 SAMPLE INPUTSITOGGLE OUTPUTS 

01 PRPGI16-BIT MODE 

10 PSAl16·BIT MODE 

11 SIMULTANEOUS PRPG AND PSAIB BIT MODE 
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SCAN TEST DEVICE WITH OCTAL BUFFER 

In order to implement the sample inputs/toggle outputs opcode from TABLE 1, a series of operations must be 
performed. Refer to FIGURE 1 to trace these operations through the TAP state diagram. The select-IR path is 
used to shift opcodes into the instruction register. The select-DR path is used to shift data into the boundary scan 
register or bypass register, or to shift opcodes into the test data register. To shift data or opcodes into the 
registers, after entering the appropriate shift-DR or shift-IR state TMS must be held low for enough TCK pulses to 
shift the correct number of bits into the registers. 

First, the boundary read opcode (test or normal mode) must be loaded into the instruction register using the 
select-IR scan path, then the boundary scan registers may be initialized using the select'OR scan path. Load the 
test data register scan opcode (test or normal mode) into the instruction register using the select-IR. scan path, 
then the sample inputs/toggle outputs opcode (00) may be entered into the test data register using the select­
OR-scan path. Finally, the boundary run test opcode (test or normal mode) must be entered into the instruction 
register using the select-IR scan path. Exiting the select-IR-scan path to the run-test/idle state starts the outputs 
toggling. As long as the device remains in the run-test/idle state, each TCK pulse will cause the device's function 
outputs to toggle to the opposite state. 

tap bits 

Tap bit settings used for PSA and PRPG test operations are shown in TABLE 2. The use of these tap bits as well 
as the shift operations necessary to perform 8-bit and 16-bit PSA and PRPG test operations is described in 
FIGURE 5 through FIGURE 7. 

TABLE 2. TAP BIT SETTINGS FOR PSA AND PRPG TEST OPERATIONS 

OPERATION 

PSA 

PRPG 

MODE TAP BITS A -+ Y 

8-BIT 1A2, 1A3. 1A4, 2A4 

16-BIT 2A3, 1Y1, 1Y4, 2Y4 

8-BIT 1Y2, 1Y3. 1Y4. 2Y4 

16-BIT 2A3, 1Y1, 1Y4, 2Y4 
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lAl lA2 lA3 lA4 2Al 2A2 2A3 2A4 

ED =D- lYl lY2 lY3 lY4 2Yl 2Y2 2Y3 2Y4 

FIGURE 5.16 BIT PSA CONFIGURATION DURING RUN TESTIIDLE STATE 

A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 

lAl lA2 lA3 1M 2Al 2A2 2A3 2A4 

lYl lY2 lY3 1 4 2Yl 2Y2 2Y3 2Y4 

FIGURE 6.16 BIT PRPG CONFIGURATION DURING RUN TESTIIDLE STATE 

A PRPG operation from the 8 data outputs proceeds while the 8 data inputs are ignored. 

lAl lA2 lA3 1M 2Al 2A2 2A3 2A4 

~ 
~ 

lYl lY2 lY3 lY4 2Yl 2Y2 2Y3 2Y4 

FIGURE 7. 8 BIT PSA AND PRPG CONFIGURATION DURING RUN TESTIIDLE STATE 

Simultaneously, an 8 bit PSA operation proceeds on the 8 data inputs, while an 8 bit PRPG operation proceeds 
from the 8 data outputs. 
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instruction register 

The test device instruction register is 8 bits in length. When in the Shift-IR state, data can be scanned into the 
register from the most significant bit (MSB) to the least significant bit (LSB) as shown in FIGURE 8. The 
instruction register controls the internal device structures and test operations according to the opcodes listed in 
TABLE 3. 

~IT-UIT ~IT TOI 7 6 -... 0 TOO 
(MSB) (LSB) 

FIGURE 8. INSTRUCTION REGISTER ORDER OF SCAN 

instruction set 

The 'BCT8244 uses the 8-bit serial instruction register as its instruction input. TABLE 3 summarizes the 8-bit 
opcodes and corresponding tests. 

TABLE 3. OPCODES (see Note 1) 

OPCODE 
BIT7-BITO FUNCTION 

MSB-LSB 

XOOOOOOO BOUNDARY SCAN 
XOOOOOOl 10 REGISTER SCAN 
XOOOO010 SAMPLE BOUNDARY 
XOOOOOll BOUNDARY SCAN 
XOOO0100 BYPASS SCAN MODE 
XOOO010l BYPASS SCAN MODE 
XOOOOll0 CONTROL BOUNDARY TO HIGH IMPEDANCE 
XOOOOlll CONTROL BOUNDARY TO 1/0 
XOO01000 BYPASS SCAN MODE 

XOO0100l BOUNDARY RUN TEST/TEST MODE 

XOO010l0 BOUNDARY READ/NORMAL MODE 
XOO010ll BOUNDARY READ/TEST MODE 
XOOOll00 BOUNDARY SELF TEST/NORMAL MODE 
XOOOll0l BOUNDARY TOGGLE OUTPUTS/TEST MODE 

XOOOlll0 TEST DATA REGISTER SCAN/NORMAL MODE 

XOOOllll TEST DATA REGISTER SCAN/TEST MODE 

ALL OTHER BYPASS SCAN MODE 

x ~ Parity Bit (Even Parity) 
NOTE 1: If Bit 4 through Bit 6 are all 0, then Bit 0 through Bit 3 are decoded as shown in TABLE 3. 
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SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICE WITH OCTAL BUFFER 

The test functions which are identified in TABLE 3 and performed by the test integrated circuits are defined as 
follows: 

boundary scan 

A boundary scan of the boundary scan register is performed according to the methodology designated by the 
proposed JTAG or the proposed IEEE P1149.1 specifications. This instruction performs a combination of sample 
boundary and control boundary to 1/0 tests as specified below. 

10 register scan 

The test circuit is placed in the bypass mode as defined by JTAG in the absence of an ID Register. A logic 0 is 
loaded into the bypass register before scanning. 

sample boundary 

Data appearing at the device's function inputs and outputs is sampled and scanned out the TDO pin. This 
operation is performed in a functional mode without disturbing normal device operations. 

control boundary to high impedance 

The device's function outputs are placed in the high impedance state. The bypass register is selected in the scan 
path. Function inputs remain operational. 

control boundary to 1/0 

Function inputs and outputs are controlled by the boundary register. The bypass register is selected in the scan 
path . 

boundary run test 

Test operations controlled by the test data register are performed while the device is in the idle mode. Operations 
performed in this mode include the following: 

2-168 

parallel signature analysis of inputs 

Data appearing on the device's data inputs is compressed by a parallel signature analysis (PSA) operation 
with fixed tap bits. Data shall be compressed into sixteen bits. The initial seed value for the PSA operation 
should be scanned into the boundary scan register prior to performing the test operation. 
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pseudo-random pattern generation from outputs 

A pseudo-random data pattern (PRPG) is output from the outputs of the test device. The initial seed value 
for the PRPG should be scanned into the data register prior to performing the test operation. 

simultaneous PSA and PRPG 

An 8 Bit PSA of inputs and an 8 Bit PRPG from outputs is performed simultaneously as specified above. 

sample inputs/toggle outputs 

The devices inputs are sampled on successive rising edges of TCK, while the device's function output pins 
are toggled simultaneously on successive falling edges of TCK while the device is in the idle mode. This 
test is intended to be used for parametric testing and pattern generation purposes. The initial pattern 
should be scanned into the boundary scan register prior to performing the test operation. 

boundary read (test mode and normal mode) 

Data is scanned in and out of the boundary scan register without first preloading the boundary condition. This 
function is particularly useful after a PSA operation-the results can be scanned out for review by the test 
controller. . 

test data register scan (test mode and normal mode) 

The test data register is selected for scan access. 

boundary self test 

The boundary scan register is preloaded with the inverted contents of the latch memory elements of each 
boundary scan register bit. The boundary scan register is then scanned out. Prior to performing this test known 
data should be scanned into the boundary scan register. 

boundary toggle outputs 

The device's function output pins are toggled simultaneously on successive TCK clock inputs. This test is 
intended to be used for parametric testing and pattern generation purposes. The initial pattern should be scanned 
into the data register prior to performing the test operation. 

bypass scan mode 

The bypass register is selected in the scan path and the device is placed in the normal mode. 
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SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICE WITH OCTAL TRANSCEIVERS 

t,lAy 1989 

• Device is a member of Texas Instruments 
SCOPETM Family of Testability Products 

• Octal Test Integrated Circuit 

• Compatible with the Proposed IEEE P1149.1 
Serial Test Bus 

• Functionally Equivalent to 54174F245 and 
54174BCT245 in the Normal Function Mode 

• Implements Optional "Test Reset" Signal on 
TAP by Recognizing a Double-High on TMS 
Pin 

• Test Operation Synchronous to Test 
Access Port (TAP) 

• 16 Test Instructlons-Conforms to the 
Proposed JTAG Boundary Scan-Provides 
Data Compression of Inputs-Provides 
Pseudo-Random Pattern Generation from 
Outputs-Qutput Toggle Boundary Mode­
Outputs to High Impedance State Mode 

• Package Options Include "Small Outline" 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300 mil DIPs 

description 

SN64BCT8245 ••• JT PACKAGE 
SN74BCT8245 ••• DW OR NT PACKAGE 

(TOP VIEW) 

DlR 
81 

G 
A1 
A2 
A3 
A4 
AS 

Vee 
A6 
A7 

88 A8 
TOO TOI 
TMS,"",,-,;;.......;.;. ... TCK 

SN54BCT8245 ••• FK PACKAGE 

(TOP VIEW) 

t')-.;tIf)(J 8tOI'­
«««z>«« 
4321282726 

o 
25 A8 
24 TOI 
23 TCK 

22 NC 

21 TMS 

10 20 TOO 
11 19 88 

12131415161718 

The SN54BCT8245 and SN74BCT8245 are members of Texas Instruments SCOPETM testability IC family. 
This family of components blend test circuitry with standard logic functions to facilitate testing of complex 
circuit board assemblies. Scan access to the test circuitry is accomplished via the 4-wire Test Access Port 
(TAP) interface. In normal mode these devices are functionally equivalent to the SN54174F245 and 
SN54174BCT245 octal transceivers. In normal mode the test circuitry can be activated by the TAP to take 
snapshot samples of the data appearing at the device pins or to perform a self test on the boundary test 
cells. Activating the TAP in normal mode does not affect the functional operation of the SCOPE octal 
buffers. 

In test mode the normal operation of the SCOPE octal buffer is inhibited and the test circuitry is enabled to 
observe and control the device's 1/0 boundary. When enabled, the test circuitry can perform boundary scan 
test operations as described in the proposed JTAG/P1149.1 specification. Additionally, the test circuitry can 
perform other testing functions such as: parallel Signature analysis on data inputs and pseudo-random 
pattern generation from data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54BCT8245 is characterized for operation over the full military temperature range of -55·C to 
125·C. The SN74BCT8245 is characterized for operation from O"C to 70·C. 

SGOPETM is a trademark of Texas Instruments Incorporated. 
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NORMAL MODE FUNCTION TABLE 

ENABLE 
DIRECTION 

Ii 
CONTROL OPERATION 

DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

functional block diagram (positive logic) 

0111 

Q 

81-88 

TDI 
TOO 

TMS 

TCK 
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SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICE WITH OCTAL TRANSCEIVERS 

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

Supply voltage, Vee .•........•.....•.......•...•...........•.•........••........... -0.5Vt07V 
Input voltage. . . . . • . . . . . . . . . . . • . • . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • • . • . - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . • . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state....................................... -0.5 V to VCC 
Current into any output in the low state: SN54BCTS245 (A 1 thru AS) . . . . . . . . . . . . . . . . • . . • . . . . . • .. 40 mA 

SN54BCTS245 (B1 thru BS) . . . . . . . . . . . . . . . . . . . . . . . • . . .. 96 mA 
SN74BCTS245 (A1 thru AS)............................ 4S mA 
SN74BCTS245 (B 1 thru BS) ....................•..•. ' . . 12S mA 

Operating free·air temperature range: SN54BCTS245 . . . . . . . . • . . . • . • . . . • . . . . •. . • . • . • • - 55°C to 125°C 
SN74BCTS245 ... . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . O"C to 70"C 

Storage temperature range. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . - 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 absolUle-maximum-rated conditions lor extended periods may affect devica reliability, 

NOTE 1: The Input and output voltage ratings may be exceeded If the input and output current ratings are observed. 

aI recommended operating conditions 

e; 
i: 
i 
(") 

~ 
i 

Vee 
VIH 
VIHH 
VIL 
11K 

IOH 

IOL 

TA 

2·172 

Supply voltage 
High·level input voltage 
Double high·level input voltage 
Low·levellnput voltage 
Input clamp current 

High-level output current 

Low-Ievel output current 

Operating free-air tamperature 

SN54BCT8245 
MIN NOM 
4.5 5 

2 
I TMS 10.25 10.50 

A1 thru AS 
B1 thru BS 
A1 thru AS 
B1 thru BS 

-55 
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SN74BCT8245 
UNIT 

MAX MIN NOM MAX 
5.5 4.5 5 5,5 V 
5.5 2 5.5 V 

10.75 10.25 10.50 10.75 V 
0.8 o.s V 

-1S -1S mA 
-3 -3 

-12 -15 
mA 

20 24 
mA 

48 64 
125 0 70 ·C 



SN54BCT8245, SN74BCT8245 
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electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

PARAMETER TEST CONOITIONS 
SN54BCT8245 SN74BCT8245 

MIN TYPT MAX MIN TYPT MAX 

VIK Vee - 4.5 V, 11- -lSmA -1.2 -1.2 
Any output Vee - 4.75 V, 10H ~ -1 mAto -3 mA 2.7 

Al thru AS Vee ~ 4.5V 
10H - lmA 2.5 3.4 2.5 3.4 

VOH 10H - -3mA 2.4 3,3 2.4 3.3 

Bl thru B8 Vee ~ 4.5V 
10H - -12mA 2 3.2 

10H - 15mA 2 3.1 

Al thru A8 Vee ~ 4.5V 
10L - 20mA 0.3 0.5 

VOL 
10L - 24mA 0.35 0.5 

Bl thru B8 Vee ~ 4.5V 
10L ~ 4SmA 0.38 0.55 

10L - 64mA 0.42 0.55 

II 
DIRandG Vee - 5.5V VI- 7V 0.1 0.1 
AandB Vee - 5.5V -VI- 5.5V 1 1 

IIH 
AandB Vee ~ 5.5 V, VI ~ 2.7V 70 70 

other Vee - 5.5V, VI- 2.7V 20 20 

IIHH TMS Vee - 5.5V, VI - 10.50V 1 1 

IlL 
AandB Vee - 5.5 V, VI- O.5V -0.65 -0.65 

other Vee ~ 5.5 V, VI ~ 0.5V -1.2 -1.2 

105* 
Al thru A8 Vee - 5.5 V, Vo - 0 -60 -150 -60 -150 

Bl thru B8 Vee - 5.5V Vo - 0 -100 -225 -100 -225 

Outputs high 5.5 5.5 

lee 
Vee ~ 5.5 V, Outputs low 52 52 Outputs open 

Outputs disabled 2.3 2.3 

ei Vee ~ 5.0 V, Vi ~ 2.5 VorO.5 V 

eio Vee - 5.0 V, Vo - 2.5 VorO.5 V 

t All typical values are at Vee ~ S V, TA ~ 2S·C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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V 

V 

V 

mA 

I£A 

mA 

mA 

mA 

mA 

pF 

pF 
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SCAN TEST DEVICE WITH OCTAL TRANSCEIVERS 

timing requirements (see Note 1) 

Vcc - 5V, vcc - 4.5 V to 5.5 V, 
TA ~ 25'C TA ~ MINloMAXt 

'BCT8245 SN54BCT8245 SN74BCT8245 

MIN TYP MAX MIN MAX MIN 

fclock TCK 0 

tw 
Pulse duration 
TCK high or low 

tsu 
Setup time, 
TMS before TCK j 9 

Isu 
Setup time, 
TDI before TCK j 9 

Isu 
Setup time, 
Any A or B before TCK j 9 

tsu 
§,etup time, 
G before TCK j 9 

lh Hold time, 
TMS after TCK j 1 

th 
Hold time, 
TDI after TCK j 1 

th 
Hold time, 
Any A or B after TCK j 1 

th 
Hold time, 
GafterTCKj 1 

tpu 
Wait time, power·up 
to TCK j 100 

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Condttions. 
NOTE 1: See General Information for load circuits and waveforms. 
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UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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'BCT8245 switching characteristics (see Note 1) 

Vcc - 5V, vcc - 4.5 V to 5.5 V, 
CL ~ 50pF, CL ~ 50 pF, 

FROM TO 
R1 ~ 500 n, R1 ~ 500 n, 

PARAMETER R2 ~ soon, R2 ~ 500 n, 
(INPUT) (OUTPUT) TA ~ 25°C TA ~ MIN to MAXt 

'BCT8245 SN54BCT8245 SN74BCT8245 

MIN TYP MAX MIN MAX MIN 

Imax TCK 20 

tpLH AorS SorA 5.9 

tpHL 6.5 

tPLH TCKj. AorS 11.5 

tPHL 11 

tPLH TCKj. TOO 9.B 

tpHL 9.7 

tPZH G AorS 6.2 

tpZL 13 

tpZH TCKj. AorS B 

tPZL 7.7 

tpZH TCKj. TOO 14 

tPZL 9.2 

tPHZ G AorS 7.5 

tpLZ 13 

tPHZ TCKj. AorS 7 

tpLZ 6.7 

tPHZ TCKj. TOO 13 

tPLZ 7.B 

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. 
NOTE 1: See General Information for load circuits and waveforms. 
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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FIGURE 1. TAP STATE DIAGRAM 
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functional description 

SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICE WITH OCTAL TRANSCEIVERS 

JTAG test information is conveyed by means of a 4-wire test bus. Test commands, test data, circuit state control 
instructions and synchronous control signals are all passed along the 4-wire bus. The function of the TAP is to 
extract the state control information and synchronous control signals from the 4-wire test bus, and generate the 
appropriate on-chip control Signals for the JTAG test structures on the device. To accomplish this, the TAP cell 
monitors two Signals from the 4-wire test bus-TCK (the JTAG Test Clock) and TMS (the JT AG Test Mode Select 
line). The functional block diagram on page 2 illustrates the JTAG 4-wire test bus and boundary scan architecture, 
and the relationship between the TAP cell, the 4-wire bus, and the various boundary scan test elements. 

architectural elements 

boundary scan register BSRO-BSR17 

The boundary scan register contains eighteen (18) bits-one for each functional input or output pin of the device. 
FIGURE 2 illustrates the order of bits in the boundary scan register scan path. The boundary scan registers allow 
for board interconnect testing, defining conditions at the device logic periphery, and sampling data on the 
functional input or output pins without disturbing normal device operations. 

TOI 

FIGURE 2. BOUNDARY SCAN REGISTER ORDER OF SCAN 
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SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICE WITH OCTAL TRANSCEIVERS 

bypass register 

The bypass register contains one (1) bit for use when the device is in the bypass scan mode as defined in.TABLE 
3. FIGURE 3 illustrates the flow through the bypass register. This register provides a short one bit scan path 
through the device rather than scanning through the eighteen bit boundary scan register path. This is especially 
useful for decreasing test access times to a particular device on a board with several JTAG compatible devices 
which are not required for a specific test. 

~ TOI ~-________ TOO 

FIGURE 3. BYPASS REGISTER ORDER OF SCAN 

test data register 

The test data register contains two (2) bits used to control test operations occurring at the boundary. FIGURE 4 
illustrates the order of bits in the test data register scan path. 

TOI 

FIGURE 4. TEST DATA REGISTER ORDER OF SCAN 

In addition to the boundary test instructions shown in TABLE 3, additional test operations shown in TABLE 1 can 
be performed when the run test opcode is installed in the instruction register. These test operations include: 
pseudo-random pattern generation (PRPG) and parallel signature analysis (PSA) as shown in TABLE 1 when the 
run test opcode is installed in the instruction register. 

2-178 

OPCODE 
MSB-+ LSB 

00 

01 

10 

11 

TABLE 1. RUN TEST OPCOOES 

TEST 

SAMPLE INPUTS/TOGGLE OUTPUTS 

PRPG/16 BIT MODE 

PSA/16 BIT MODE 

SIMULTANEOUS PRPG AND PSAl8 BIT MODE 

TEXAS ~ 
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In order to implement the sample inputs/toggle outputs opcode from TABLE 1, a series of operations must be 
performed. Refer to FIGURE 1 to trace these operations through the TAP state diagram. The select-IR path is 
used to shift opcodes into the instruction register. The select-DR path is used to shift data into the boundary scan 
register or bypass register, or to shift opcodes into the test data register. To shift data or opcodes into the 
registers, after entering the appropriate shift-DR or shift-IR state TMS must be held low for enough TCK pulses to 
shift the correct number of bits into the registers. 

First, the boundary read opcode (test or normal mode) must be loaded into the instruction register using the 
select-IR scan path, then the boundary scan registers maybe initialized using the select-DR scan path. Load the 
test data register scan opcode (test or normal mode) into the instruction register using the select-IR scan path, 
then the sample inputs/toggle outputs opcode (00) may be entered into the test data register using the select­
OR-scan path. Finally, the boundary run test opcode (test or normal mode) must be entered into the instruction 
register using the select-IR scan path. Exiting the select-IR-scan path to the run-test/idle state starts the outputs 
toggling. As long as the device remains in the run-test/idle state, each TCK pulse will-cause the device's function 
outputs to toggle to the opposite state. 

tap bits 

Tap bit settings used for PSA and PRPG test operations are shown in TABLE 2. The use of these tap bits as well 
as the shift operations necessary to perform 8-bit and 16-bit PSA and PRPG test operations is described in 
FIGURE 5 through FIGURE 7. 

TABLE 2. TAP BIT SETTINGS FOR PSA AND PRPG TEST OPERATIONS 

OPERATION MODE TAP BITS A -+ Y 

PSA 
8-BIT B2, B3, B4, B8 

16-BIT B7, A1, A4, A8 

PRPG 
8-BIT A2, A3, A4, A8 

16-BIT B7,A1,A4,A8 
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D1R G BI B2 B3 B4 B5 B6 B7 

~ 

Al A2 A3 A4 A5 A6 A7 

FIGURE 5. 16-BIT PSA CONFIGURATION DURING RUN TESTIIDLE STATE 

A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 

BI B2 B3 B4 B5 B6 B7 

Al A2 A3 A4 AS A6 A7 

FiGURE 6. 16-BIT PRPG CONFIGURATION DURING RUN TESTIIDLE STATE 

B8 

A8 

B8 

A PRPG operation from the 8 data outputs proceeds while the 8 data inputs are ignored. 

BI B2 B3 B4 B5 B6 B7 B8 

A8 

~ 
~ 

Al A2 A3 A4 A5 A6 A7 A8 

FIGURE 7. 8-BIT PSA AND PRPG CONFIGURATION DURING RUN TESTIIDLE STATE 

Simultaneously, an 8-bit PSA operation proceeds on the 8 data inputs, while an a-bit PRPG operation proceeds 
from the 8 data outputs. 

TEXAS ." 
INSTRUMENTS 

2-180 POST OFFice BOX 666303 • DALLAS. TEXAS 75266 



instruction register 

SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICE WITH OCTAL TRANSCEIVERS 

The test device instruction register is 8 bits in length. When in the Shift-IR state, data can be scanned into the 
register from the most significant bit (MSB) to the least significant bit (LSB) as shown in FIGURE 8. The 
instruction register controls the internal device structures and test operations according to the opcodes listed in 
TABLE.3. 

TOI -{J'T ~'T 6 _... 0 TOO 

(LSB) 

FIGURE 8. INSTRUCTION REGISTER ORDER OF SCAN 

Instruction set 

The 'BCT8245 uses the 8-bit serial instruction register as its instruction input. TABLE 3 summarizes the 8-bit 
opcodes and corresponding tests. 

TABLE 3. OPCOOES (see Note 1) 

OPCODE 
BIT7-BITO FUNCTION 
MSB-LSB 

XOOOOOOO BOUNDARY SCAN 

XOOOOOO1 ID REGISTER SCAN 

XOOOO010 SAMPLE BOUNDARY 

XOOOO011 BOUNDARY SCAN 

XOOOO100 BYPASS SCAN MODE 

XOOOO101 BYPASS SCAN MODE 

XOOO0110 CONTROL BOUNDARY TO HIGH IMPEDANCE 

XOOOO111 CONTROL BOUNDARY TO 1/0 

XOOO1000 BYPASS SCAN MODE 

XOOO1001 BOUNDARY RUN TESTITEST MODE 

XOOO1010 BOUNDARY READ/NORMAL MODE 

XOOO1011 BOUNDARY READ/TEST MODE 

XOOO1100 BOUNDARY SELF TEST/NORMAL MODE 

XOO01101 BOUNDARY TOGGLE OUTPUTS/TEST MODE 

XOOO1110 TEST DATA REGISTER SCAN/NORMAL MODE 

XOO01111 TEST DATA REGISTER SCAN/TEST MODE 

ALL OTHER BYPASS SCAN MODE 

x ~ Parity Bit (Even Parity) 
NOTE 1: If Bit 4 through Bit 6 are all 0, then Bn 0 through Bit 3 are decoded as shown in TABLE 3. 
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The test functions which are identified in TABLE 3 and performed by the test integrated circuits are defined as 
follows: 

boundary scan 

A boundary scan of the boundary scan register is performed according to the methodology designated by the 
proposed JTAG or the proposed IEEE P1149.1 specifications. This instruction performs a combination of sample 
boundary and control boundary to 1/0 tests as specified below. 

ID register scan 

The test circuit is placed in the bypass mode as defined by JTAG in the absence of an 10 Register. A logic 0 is 
loaded into the bypass register before scanning. 

sample boundary 

Data appearing at the device's function inputs and outputs is sampled and scanned out the TOO pin. This 
operation is performed in a functional mode without disturbing normal device operations. 

control boundary to high impedance 

The device's function outputs are placed in the high impedance state. The bypass register is selected in the scan 
path. Function inputs remain operational. 

control boundary to 1/0 

Function inputs and outputs are controlled by the boundary register. The bypass register is selected in the scan 
path. 

boundary run test 

Test operations controlled by the test data register are performed while the device is in the idle mode. Operations 
performed in this mode include the following: 

2-182 

parallel signature analysis of inputs 

Data appearing on the device's data inputs is compressed by a parallel signature analysis (PSA) operation 
with fixed tap bits. Data shall be compressed into sixteen bits. The initial seed value for the PSA operation 
should be scanned into the boundary scan register prior to performing the test operation. 

pseudo-random pattern generation from outputs 

A pseudo-random data pattern (PRPG) is output from the outputs of the test device. The initial seed value 
for the PRPG should be scanned into the data register prior to performing the test operation. 

simultaneous PSA and PRPG 

An 8-Bit PSA of inputs and an 8-Bit PRPG from outputs is performed simultaneously as specified above. 

sample inputs/toggle outputs 

The devices inputs are sampled on successive rising edges of TCK, while the device's function output pins 
are toggled simultaneously on successive falling edges of TCK while the device is in the idle mode. This 
test is intended to be used for parametric testing and pattern generation purposes. The initial pattern 
should be scanned into the boundary scan register prior to performing the test operation. 
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boundary read (test mode and normal mode) 

Data is scanned in and out of the boundary scan register without first preloading the boundary condition. This 
function is particularly useful after a PSA operation-the results can be scanned out for review by the test 
controller. 

test data register scan (test mode and normal mode) 

The test data register is selected for scan access. 

boundary self test 

The boundary scan register is pre loaded with the inverted contents of the latch memory elements of each 
boundary scan register bit. The boundary scan register is then scanned out. Prior to performing this test known 
data should be scanned into the boundary scan register. 

boundary toggle outputs 

The device's function output pins are toggled simultaneously on successive TCK clock inputs. This test is 
intended to be used for parametric testing and pattern generation purposes. The initial pattern should be scanned 
into the data register prior to performing the test operation. 

bypass scan mode 

The bypass register is selected in the scan path and the device is placed in the normal mode. 
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SN7 4BCT29821, SN74BCT29822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

D3125. FEBRYARY 1989-REVISED JULY 1989 

• BiCMOS Process with CMOS Inputs and 
TTL Outputs Substantially Reduces Standby 
Current 

• Input has 50-kfi Pullup Resistor 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Functionally Equivalent to Am29821A, 
Am29822A, SN74ALS29821, and 
SN74ALS29822 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

These 10-bit flip-flops feature three-state 
outputs designed specifically for driving highly­
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
wider buffer registers, I/O ports, bidirectional 
bus drivers with parity, and working registers. 

The ten flip-flops are edge-triggered D-type flip­
flops. On the positive transition of the clock the 
Q outputs on the 'BCT29821 will be true, and on 
the 'BCT29822 will be complementary to the 
data input. 

A buffered output-control (OC) input can be 
used to place the ten outputs in either a normal 
logic state (high or low levels) or a high­
impedance state. The outputs are also in the 
high-impedance state during power-up and 
power-down conditions. The outputs remain in 
the high-impedance state while the device is 
powered-down. 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 
the bus lines in a bus-organized system without 
need for interface or pull-up components. The 
output control does not affect the internal 
operation of the flip-flops. Old data can be 
retained or new data can be entered while the 
outputs are in the high-impedance state. 

The SN74BCT' family is characterized for 
operation from O'C to 70'C. 

PRODUCT PREVIEW documents contain Information 
on 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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FUNCTION TABLE (EACH FLIP-FLOP) 
'BCT29821 

logic diagram (positive logic) 

'BCT29821 

INPUTS OUTPUT 

oc elK D Q oc ...:.1.:..:11 ____ 01 

L t H H 

L t L L 
L L X 00 
H X X Z lD 

logic symbolt 

'BCT29821 2D (3) 

oc 
ClK 

3D (4) 
10 123) 

la 

40 (6) 

50 (6) 

20 122) 
2a 

3D 
14) 121) 

3a 
40 

15) 120) 
4a 

50 
16) (19) 
17) lIS) 

5a 
60 6a 

(8) 117) 70 7a 
80 19) 116) 

8a 
110) 115) 90 9a 1111 14 

100 loa 

t This symbol is in accordance with ANSI/IEEE Sid 91·1984 and lEe 
Publication 617·12. 60 171 

70 IS) 

80 
(9) 

110) 
90 

100 
(Ill 
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10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

FUNCTION TABLE (EACH FLIP-FLOP) 
'BCT29822 

INPUTS OUTPUT 

OC ClK i5 Q 

L i H L 

L i L H 
L L X 00 
H X X Z 

logic symbolt 

'BCT29822 

10 10 

20 20 

30 30 

40 40 
50 50 
60 60 
715 70 

80 
(101 

80 

90 
(151 90 

106 
1111 1141 100 

logic diagram (positive logic) 

'BCT29822 

oc ...:,(...:.ll ____ a 

2D..:;(3:..:.1 ___ t-Q 

3D .;,.(4:..:.1 ___ t-Q 

40 (51 

50 (61 

;: t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe 
60 (71 

Publication 617-12. 

70 ..::(8:.:.1 __ --'l-d 

80 ..:;19..:;1 -----1---c~ 

90 (101 

100 (111 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage ........................ ,..... ... ............... .......................... ..... 7 V 
Voltage applied to a disabled 3-state output .................................................. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. Qce to 7Qce 
Storage temperature range.............................. ........ ................. -65ce to 15Qce 
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recommended operating conditions 

MIN NOM 

Vee Supply voltage 4.5 5 

VIH High-level input voltage 2 

Vil low-level input voltage 

10H High-level output current 

10l low-level output current 

tw Pulse duration I ClKhigh 7 

I ClKlow 7 

tsu Setup time, data before ClK t 7 

th Hold time, data after ClK t 1 

TA Operating free-air temperature 0 

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

PARAMETER TEST CONDITIONS MIN TYPT 

VIK VCC = 4.5 V,II = -18 rnA 

VOH 
Vee - 4.5 V,IOH - -15 rnA 2.4 3.3 

VCC - 4.5V,IOH - -24mA 2 

VOL VCC - 4.5 V, 10l - 48 rnA 0.35 

10ZH VCC = 5.5 V, Vo = 2.4 V 

10Zl VCC - 5.5 V, Vo - 0.4 V 

II VCC - 5.5 V, VI - 7 V 

IIH VCC = 5.5 V, VI = 2.7 V -10 

III VCC - 5.5 V, VI - 0.4 V 

lOS· Vee - 5.5 V, Vo - 0 -75 

I Outputs high 6 

ICC VCC = 5.5V I Outputs low 25 

I Outputs disabled 2 

t All typical values are at VCC = 5 V, TA = 25"C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 

5.5 

0.8 

-24 

48 

70 

MAX 

-1.2 

0.5 

20 

-20 

0.1 

-75 

-0.2 

-250 

10 

35 

6 

Vcc - 5V, VCC - 4.5 V to 5.5 V, 
Cl = 50pF, Cl = 50pF, 

PARAMETER FROM TO R1 = 500 n, R1 = 500n, 
(INPUT) (OUTPUT) R2 = 500n, R2 = 500n, 

TA = 25·C TA = O"Cto 70"C 

MIN TYP MAX MIN MAX 

tplH ClK Any 0 1.5 7.5 10 1.5 12 

tPHl 1.5 6.5 9 1.5 10 

tPZH OC Any 0 2 7.5 10 2 12 

tpZl 2 9 12 2 13 

tPHZ OC Any 0 2 5 7 2 8 

tPlZ 2 5 7 2 8 
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UNIT 

V 

V 

V 

rnA 

rnA 

ns 

ns 

ns 

·C 

UNIT 

V 

V 

V 

/LA 

/LA 
rnA 

/LA 
rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 
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SN74BCT29822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

recommended operating conditions 

MIN NOM 

VCC Supply voltage 4.5 5 

VIH High-level input voltage 2 

Vil low-level input voltage 

10H High-level output current 

10l low-level output current 

tw Pulse duration I ClKhigh 

I ClKlow 

tsu Setup time, data before ClK i 
th Hold time, data after ClK i 
TA Operating free-air temperature 0 

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

PARAMETER TEST CONDITIONS MIN TVPT 

VIK VCC = 4.5 V, II - -18 mA 

VOH 
VCC - 4.5 V, 10H - 15mA 2.4 3.3 

VCC - 4.5V,IOH - -24mA 2 

VOL VCC - 4.5 V, 10l - 48 mA 0.35 

10ZH VCC = 5.5 V, Vo = 2.4 V 

10Zl Vee - 5.5 V, Vo - 0.4 V 

II VCC - 5.5 V, VI - 7V 

IIH Vee = 5.5 V, VI = 2.7 V -10 

III VCC - 5.5 V, VI - 0.4 V 

lOS; VCC - 5.5 V, Vo - 0 -75 

I Outputs high 6 

ICC VCC = 5.5V I Outputs low 25 

I Outputs disabled 2 

t All tYPIcal values are at VCC = 5 V, T A = 2S'C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 

5.5 

0.8 

24 

48 

70 

MAX 

-1.2 

0.5 

20 

20 

0.1 

-75 

0.2 

-250 

Vcc - 5V, VCC - 4.5 V to 5.5 V, 

PARAMETER FROM 
(INPUT) 

tPlH ClK 
tPHl 

tPZH DC 
tpZl 

tPHZ DC 
tPlZ 

2-188 

Cl = 50pF, 
TO R1' = soon, 

(OUTPUT) R2 = soon, 
TA = 25'C 

MIN TVP 

AnyQ 7.5 

6.5 

AnyQ 7.5 

9 

AnyQ 5 

5 
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Cl = 50pF, 
R1 = soon, 
R2 = soon, 

TA = O'C to 70'C 

MAX MIN MAX 

UNIT 

V 

V 

V 

mA 

mA 

ns 

ns 

ns 

'c 

UNIT 

V 

V 

V 

p.A 
p.A 

mA 

p.A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 



SN74BCT29821, SN74BCT29822 
10-BIT BUS INTERFACE FLIP·FLOPS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

b RL - Rl - R2 

S1 SWITCH POSITION TABLE 

Rl 

FROM OUTPUT -4 ........ - .... - TEST 
UNDER TEST POINT 

CL 
ISee Note AI 

R2 

LOAD CIRCUIT 

TIMING 
INPUT 

3V 

~.5V 
----'-,-- ------OV 

~t.u .... th~ 

DATA ~~.~V-3V 
INPUT J '.~. ~ov 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT . $1.5 V \ ~5~- - 3 V 

--/. I· ·ov 

tPLH~ ~tPHL 
IN·PHASE I /' I i'-6-;: VOH 
OUTPUT, 1.5 V : ~ 

, I VOL 
tpHL ~ I4----*-tpLH 

OUT·Of·PHASE \1.5V FvVOH 
OUTPUT . . __ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL Includes probe and jig capacitance. 

HIGH· LEVEL 
PULSE 

LOW LEVEL 
PULSE 

TEST S1 

tPLH Open 

tpHL Open 

tpZH Open 

tPZL Closed 

tPHZ Open 

tpLZ Closed 

~----3V 

~':>v IOV~OV _'w_ 
~tw-: 3V 

~15V'5V~ 
~---ov 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT 
CONTROL 

~'.5V ~3V 
~ r-L1~~--ov 

tpZL -+I j+"" I 
I I tPLZ-+: ~ 

WAVEFORM1~-I~~-r£4I-~-~ 3.5V 

IS.e Note BI I I __ *-
I -. VOL 

tpZH~ 14-; a.J L.L. Lo 3 V 
I tpHZ..... f"'"""i . 

WAVEFORM 2 ~ ~~ - VOH 

(See Note BI ----L~ ~ __ ~~.~ ~ 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

B. Waveform , is for an output with internal conditions such that the output is low excapt 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 pulsas are supplied by the generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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SN74BCT29823, SN74BCT29824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3-8TATE OUTPUTS 

03181, NOVEMBER 198B-REVISED JULY 1989 

• BICMOS Process with TTL Inputs and 
Outputs 

• BICMOS Design Substantially Reduces 
Standby Current 

• Functionally Equivalent to AMD Am29823, 
Am29824, 'ALS29823, and 'ALS29824 

• Provides Extra· Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider 
buffer registers, 110 ports, bidirectional bus 
drivers, parity bus interfacing and working 
registers. 

With the clock enable (CLKEN) low, the nine 
D-type edge-triggered flip-flops enter data on 
the low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'BCT29823 has 
noninverting 0 inputs and the 'BCT29824 has 
inverting 0 inputs. Taking the Ci:R input low 
causes the nine Q outputs to go low 
independently of the clock. 

SN748CT29823 ••• DW OR NT PACKAGE 

(TOP VIEW) 

Vee 
10 
20 

3D 30 
40 40 

50 
60 7 60 
70 70 
Bp 80 
90 90 

ClR ClKEN 
GNO ClK 

SN74BCT29824 ••• DW OR NT PACKAGE 

(TOP VIEW) 

70 
80 
90 

ClR 

Vee 
10 
20 
30 
40 
50 
60 
70 
80 
90 

GNO I....L=---'-:'::J-J ClK 

A buffered output-control input (DC) can be used to place the nine outputs in either normal logic state (high 
or low level) or a high-impedance state. The outputs are also in the high-impedance state during power-up 
and power-down conditions. The outputs remain in the high-impedance state while the device is powered­
down. 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 the bus lines in a bus-organized system 
without need for interface or pull-up components. The output control does not affect the internal operation 
of the flip-flops. 

Old data can be retained or new data can be entered while the outputs are in the high-impedance state. 

The SN74BCT29823 and SN74BCT29824 are characterized for operation from O· to 700C. 

ADVANCE INFORMATION documents conlain 
Infonnatfon on now produeta In tho oompltng or 
preproduction phue 01 development. ChI_tic 
data and other opaciftcaUons are aublOC! to change 
without noUce. 
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FUNCTION TABLE 

INPUTS 

OC ClR ClKEN ClK 

L L X X 

L H L t 
L H L t 
L H H X 

H X X X 

logic symbolt 

ClK lC2 

121 
10 131 20 t:- V 
20 141 

30 lSI 

40 lSI 
50 171 

SD 181 

1D 191 

:~ 1101 

SN74BCT29823 
9·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

OUTPUT 

D 
Q 

Dc ..!,1,!111 __________ <1 

X L 

H H 

L L 

X 00 
X Z 1231 10 

20 131 1221 20 

30 141 1211 30 

1231 10 
1221 20 

40 lSI 1201 40 

1211 
30 

1201 40 
1191 

50 
50 161 1191 5Q 

11S1 
60 

1171 
70 

11S1 SO 
1151 90 

60 171 1181 SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG 
Publication SI7-12. 70 _I=-S,-I --1-+-1 1171 7Q 

80 191 1161 SQ 

90 (101 ~9Q 
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SN74BCT29824 
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

FUNCTION TABLE logic diagram (positive logic) 

INPUTS OUTPUT 

OC CLR CLKEN CLK 0 Q 

L L X X X L 

L H L t H L 
L H L t L H 
L H H X X 00 
H X X X X Z 

logic symbolt 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 and lEG 
Publication 617-12. 
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20 (31 

3D (41 

40 (51 

50 (61 

60 m 

iD (sl 

SO (91 

90 (101 

(231 10 

(221 20 

(211 30 

(201 40 

1191 50 

I1SI 60 

(171 70 

(161 80 

(151 90 



SN74BCT29823, SN74BCT29824 
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output .................................................. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 700 e 
Storage temperature range . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65°e to 1500 e 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOl low-level output current 

tw Pulse duration 

tsu Setup time before ClK t 

th Hold time 

TA Operating free-air temperature 

ClR low 

ClK high or low 

ClR inactive 

Data 

ClKEN high 

ClKEN low 

ClKEN 

Data 

TEXAS ~ 
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MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-24 rnA 
48 rnA 

6 ns 
7 

2 
7 ns 
6 

8 
0 ns 
1 

0 70 ·C 
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· SN74BCT29823 
9~BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS MIN TVPT 

VIK Vee - 4.5V. 11- -lamA 

VOH Vee - 4.5V. 10H - 15mA 2.4 3.2 

Vee - 4.5V. 10H - -24mA 2' 

VOL Vee - 4.5V. 10l - 4amA 0.35 

10ZH Vee - 5.5V. VO-2.7V 

10Zl Vee - 5.5V. Vo - OAV 

II Vee - 5.5V. VI - 5.5V 

IIH Vee - 5.5V. VI-2.7V -10 

III Vee - 5.5V. VI -0.4V 
lOS; Vee - 5.5V. Vo - 0 75 

I Outputs high 6 

ICC Vee = 5.5 V I Outputs low 25 

I Outputs disabled 2 

t All typical values are at VCC = 5 V. TA = 25"C. * Not more than one output should be shorted at a time and duration 01 the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 
-1.2 

0.5 
20 
20 
0.1 

-75 

0.2 
-250 

10 

35 
6 

Vcc = 5V, vee = 4.5 V to 5.5 V, 

PARAMETER FROM 
(INPUT) 

tPlH elK 
tpHl 

tPHl elR 

tPZH OC 
tPZl 
tPHZ OC 
tplZ 

2-194 

CL = 50pF, 
TO Rl = 5000, 

(OUTPUT) R2 = 5000, 
TA = 25"C 

MIN TVP 

AnyQ 1.5 7.5 
1.5 6.5 

AnyQ 1.5 7.5 

AnyQ 2 7.5 
2 9 

AnyQ 2 5 
2 5 

TEXAS • 
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CL = 5OpF, 
R1 = 5000, 
R2 = 500 n, 

TA = erc to 7erC 
MAX MIN MAX 

10 1.5 12 
9 1.5 10 

10 1.5 12 
10 2 12 
12 2 13 
7 2 a 
7 2 a 

UNIT 

V 

V 

V 
p.A 
p.A 
mA 

p.A 
mA 
rnA 

mA 

UNIT 

ns 

ns 

ns 

ns 



SN74BCT29824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS MIN TYpt 

VIK Vee - 4.5 V, 11- -18rnA 

VOH Vee - 4.5V, 10H - -15rnA 2.4 3.2 

Vee ~ 4.5V, 10H ~ -24rnA 2 

VOL Vee - 4.5V, 10L - 48 rnA 0.35 

10ZH Vee - 5.5V, Vo - 2.7V 

10ZL Vee - 5.5V, Vo - 0.4 V 

II Vee ~ 5.5V, VI ~ 5.5 V 

IIH Vee - 5.5 V, VI - 2.7V 10 

IlL Vee - 5.5 V, VI - 0.4 V 

lOS; Vee ~ 5.5 V, Vo ~ 0 -75 

I Outputs high 6 

lee Vee ~ 5.5 V I Outputs low 25 

I Outputs disabled 2 

t All typical values are at Vee ~ 5 V, TA ~ 25°C. 
;: Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 
-1.2 

0.5 

20 
-20 

0.1 

75 
-0.2 

-250 

VCC - 5V, Vcc - 4.5 V to 5.5 V, 
CL ~ 50pF, CL ~ 50pF, 

PARAMETER FROM TO R1 ~ 50011, R1 ~ 50011, 
(INPUn (OUTPUT) R2 ~ 50011, R2 ~ 50011, 

TA ~ 25°C TA ~ OOG to 70°C 

MIN TYP MAX MIN MAX 

tpLH eLK AnyQ 7.5 

tPHL 6.5 

tPHL eLR AnyQ 7.5 

tPZH oe AnyQ 7.5 

tPZL 9 

tPHZ oe AnyQ 5 

tpLZ 5 
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UNIT 

V 

V 

V 

IlA 

IlA 
rnA 

IlA 
rnA 
rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns 
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SN74BCT29823, SN74BCT29824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
7V 

b RL - Rl - R2 

Sl 

Rl 

fROM OUTPUT ---4 ................ >-- TEST 
UNDER TEST POINT 

CL 
ISee Note AI 

R2 

TIMING 
INPUT 

LOAD CIRCUIT 

3V 

?C __ 5 ~ -- _ --0 V ___ oJ I 

... t.u-'"" th .... 

~' -:----3V 
DATA 1.5 V 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

SWITCH POSITION TABLE 

TEST S1 

tPLH Open 

tpHL Open 

tPZH Open 

tPZL Closed 

tpHZ Open 

tPLZ Closed 

HIGH.LEVEL ~ - - - 3 V 
PULSE ~15V 15V~ 

LOW-LEVEL 
PULSE 

~tw--': OV 

~ .. tw ~ 3V 
, 1.5 V 1.5 V 

----oV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

INPUT 115 V \. ;-5~ - - 3 V 

--./, I· OV 
~15V . .c:-3V 

~ r-4~~---OV 
OUTPUT 
CONTROL 

tPLH~ ~tPHL 
IN PHASE /' I i,-!;~ VOH 
O~TPUT : 1.5 V: e 

I I VOL 

tPZL-+I ~ I 
I I tpLZ ~ /4"" 

WAVEFORM1~-I~~-~I-i- ·3.5V tpHL~ ~tpLH 

OUT-Of-PHASE \1.5 V Fv VOH 
OUTPUT _ - -- VOL 

ISee Note BI I I __ .r. 
I -"1' VOL 

tpZH-+! 14-: ..J "'"- Lo 3 V 
I tpHZ..... ~i . 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES WAVEFORM 2 ~ ~ ~L -- VOH 

ISee Note BI ----L ~ ~ __ .:k ~g ~ 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

8. 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 the generators having the following characteristics: PRR " 10 MHz, Zo ~ 50 n, tr " 2.5 ns, tf " 2.5 ns. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS ." 
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• BiCMOS Process with CMOS Inputs and 
TTL Outputs Substantially Reduces Standby 
Current 

• 3-State Buffer-Type Outputs Drive Bus 
Lines Directly 

• Bus-Structured Pinout 

• Input Has 50-k!l Pullup Resistor 

• Provide Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Functionally Equivalent to Am29841A, 
Am29842A, SN74ALS29841, and 
SN74ALS29842 

• Package Options include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

These 10-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, 
and working registers. 

The ten latches are transparent D-type. The 
'BCT29841 has noninverting data (D) inputs. 
The 'BCT29842 has inverting i5 inputs. 

SN7 4BCT29841, SN74BCT29842 
10·BIT BUS INTERFACE O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03226, MARCH 1'989 - REVISED JULY 1989 

SN74BCT29841 .•. ow OR NT PACKAGE 

(TOP VIEW) 

OC 1 Vee 
1 D 10 
2D 20 
3D 30 
4D 40 

50 
6D 60 
7D 70 

80 
9D 90 

lDD lDO 
GND C 

SN74BCT29842 •.. OW OR NT PACKAGE 

(TOP VIEW) 

Vee 
10 
20 

35 30 
40 
50 

65 60 
75 70 
85 80 
95 90 

105 100 
GND C 

A buffered output control (OC) input can be used to place the ten outputs in either a normal logic state (high 
or low levels) or a high-impedance state. The outputs are also in the high-impedance state during power-up 
and power-down conditions. The outputs remain in the high-impedance state while the device is powered­
down. 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 the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control does not affect the internal operation of the latches. Old data can be retained or new 
data can be entered while the outputs are off. 

The SN74BCT29841 and SN74BCT29842 are characterized for operation from O°C to 70°C. 

PRODUCT PREVIEW documents contain Information 
on 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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SN74BCT29841, SN74BCT29842 
10·BIT BUS INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 

'SCT29841 logic symbolt 'SCT29841 logic diagram (positive logic) 

oc 
c 

10 (231 10 

(221 20 
(2.11 3Q 

40 (201 40 

50 (191 50 

60 (71 (181 60 

70 (81 (171 70 

80 (91 (161 80 

90 (101 (151 90 

100 (111 (141 100 

II t This symbol is in accordanos with ANSIIIEEE S1d 91-1984 and lEe 
Publication 617-12. 

oc: 
L 
L 
L 
H 

FUNCTION TABLE 
'BCT29841 

INPUTS OUTPUT 

C 0 
Q 

H H H 
H L L 
L X 00 
X X Z 

TEXAS ..If 
INSTRUMENTS 

10~ 

20 
(31 

3D 
(41 

40 
(51 

50 
(61 

60 
171 

70 
(8) 

80 
(9) 

90 
(101 

100 
1111 
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(231 
10 

(221 
20 

(21) 30 

(201 
40 

(191 
50 

1181 
60 

1171 
70 

(161 
80 

(151 90 

(141 
100 



'BCT29842 logic symbolt 

Oc 
c 

Ifj 
20 

3D 
40 

50 

60 

70 

80 

90 

100 

1231 10 

1221 20 

1211 3Q 

1201 40 

1191 50 

1181 60 

1171 70 

1161 80 

1151 90 

1141 100 

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

OC 

L 
L 
L 
H 

FUNCT10N TABLE 
'BCT29842 

INPUTS OUTPUT 

C 0 Q 

H H L 
H L H 

L X Qo 
X X Z 

SN74BCT29841, SN74BCT29842 
10-BIT BUS INTERFACE OoTYPE LATCHES 

WITH 3-STATE OUTPUTS 

'BCT29842 logic diagram (positive logic) 

1231 
10 

10 
121 

131 
1221 20 

20 

3D 
141 

(211 30 

1201 
40 

40 
(51 

(191 
50 (61 

50 

1181 
(71 60 

60 

(171 

70 
(81 70 

80 
(91 

1161 80 

(101 
(151 90 

90 

1141 
100 

100 
(111 

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

Supply voltage, VCC ........................................................................ 7 V 
Input voltage ............................................................................. 5.5 V 
Voltage applied to a disabled 3-state output .................................................. 5.5 V 
Operating free·air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65'C to 150°C 
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SN74BCT29841 
10·BIT BUS INTERFACE O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

tw Pulse duration. enable e high 

tsu Setup time. data before enable e "-

th Hold time. data after enable e "-

TA Operating free-air temperature 

MIN NOM 
4.5 5 

2 

4 

1.5 

3.5 

0 

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

PARAMETER TEST CONDITIONS MIN TYpt 

VIK Vee ~ 4.5V. II ~ -18mA 

VOH Vee ~ 4.5V I 10H - -15mA 2.4 

IIOH--24mA 2 

VOL Vee ~ 4.5V. 10L ~ 48 rnA 0.35 

10ZH Vee ~ 5.5V. Vo ~ 2.7V 

10ZL Vee - 5.5V. Vo - 0.4V 

II Vee - 5.5V. VI - 5.5V 

IIH Vee ~ 5.5V. VI~2.7V -'10 

IlL Vee - 5.5V. VI - 0.4 V 

lOS; Vee - 5.5V. Vo - 0 -75 

I Outputs high 3 

lee Vee ~ 5.5 V I Outputs low 24 

I Outputs disabled 3 

t All typical values are at Vee ~ 5 V. TA ~ 25'C. 
* Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 

5.5 

0.8 
-24 

48 

70 

MAX 
-1.2 

0.5 

20 
-20 

0.1 

-75 

-0.2 

-275 

7 

35 

7 

Vcc - 5V, VCC - 4.5 V to 5.5 V, 
CL ~ 50pF, CL ~ SOpF, 

PARAMETER FROM TO R1 ~ 500n, R1 ~ soon, 
(INPUn (OUTPUn R2 ~ soon, R2 ~ soon, 

TA ~ 25'C TA ~ O'Cto70'C 

MIN TYP MAX MIN MAX 

tPLH D Q 1.5 4.5 7 1.5 8 

tPHL 1.5 5.7 8 1.5 9 

tpLH e Q 1.5 6 8 1.5 10 

tPHL 1.5 6 8 1.5 10 

tPZH DC Q 2 10 13 2 15 

tPZL 2 10 13 2 15 

tPHZ oe Q 2 5 7 2 8 

tPLZ 2 5 7 2 8 
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SN74BCT29842 
10-BIT BUS INTERFACE OoTYPE LAT"CHES 

WITH 3-STATE OUTPUTS 

recommended operating conditions 

MIN NOM 

Vee Supply voltage 4.5 5 

VIH High-level input voltage 2 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

tw Pulse duration, enable e high 4 

tsu Setup time, data before enable e J, 1.5 

th Hold time, data aiter enable e J, 3.5 

TA Operating free-air temperature 0 

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

PARAMETER TEST CONDITIONS MIN TYPT 

VIK Vee - 4.5 V, II - -18mA 

VOH Vee~4.5V IIOH- 15mA 2.4 

1 10H - -24mA 2 

VOL Vee - 4.5V, 10L - 48mA 0.35 

10ZH Vee - 5.5 V, Vo ~ 2.7V 

10ZL Vee - 5.5 V, Vo - 0.4 V 

II Vee - 5.5 V, VI- 5.5V 

IIH Vee - 5.5 V, VI ~ 2.7V -10 

IlL Vee - 5.5 V, VI - 0.4 V 

lOS; Vee - 5.5 V, Vo - 0 -75 

1 Outputs high 3 

lee Vee ~ 5.5 V 1 Outputs low 24 

I. Outputs disabled 3 

t All typical values are at Vec ~ 5 V, T A ~ 25'C. 
1: Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

MAX 

5.5 

0.8 
-24 

48 

70 

MAX 
-1.2 

0.5 

20 
-20 

0.1 

-75 

-0.2 
-275 

7 

35 

7 

VCC - sv, VCC - 4.S V to S.S v, 
CL ~ SOpF, CL ~ SOpF, 

PARAMETER FROM TO Rl~SOOn, Rl ~ soon, 
(INPUT) (OUTPUT) R2 ~ soon, R2 ~ 500n, 

TA ~ 25'C TA ~ O'C to 70'C 

MIN TYP MAX MIN MAX 

tPLH 0 Q 1.5 5.7 8 1.5 9 

tpHL 1.5 4.5 7 1.5 8 

tPLH e Q 1.5 6 8 1.5 10 

tPHL 1.5 6 8 1.5 10 

tPZH oe Q 2 10 13 2 15 

tPZL 2 10 13 2 15 

tPHZ oe Q 2 5 7 2 8 

tPLZ 2 5 7 2 8 
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SN74BCT29841, SN74BCT29842 
1()"BIT BUS INTERFACE O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

RL - R1 - R2 

fROM OUTPUT ~~ .... _ .... _ TEST 
UNDER TEST POINT 

CL 
«S .. Note AI 

R2 

LOAD CIRCUIT 

TIMING /. 3 V 

INPUT ___ .... 4_1.:..5 :' _____ 0 V 

.. tsu ...... th-.. 

~' -:----3V 
DATA 1.5 V 1.5 V 
INPUT 0 V 

VOLTAGE WAVEfORMS 
SETUP AND HOLD TIMES 

INPUT ~1.5 V \. ~:- - 3 V 

--fo I. OV 

tPLH--f.----.! ~ tPHL 

IN·PHASE I " 1 i,-s-;: VOH 
OUTPUT, . 1.5V: e 

,. 1 VOL 
tpHL~ ~tpLH 

OUT·Of·PHASE \11.5 V !(';: VOH 

OUTPUT • "~b:' VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

HIGH·LEVEL 
PULSE 

lOW·lEVEl 
PULSE 

SWITCH POSITION TABLE 

TEST S1 

tPLH Open 

tpHL Open 

tPZH Open 

tpZL Closed 

tpHZ Open 

tPLZ Closed 

~
----3V 

1.5V 1.5V, 
I ,0 V 
_t

w 
__ 

~.5Vtwl.5~ 3V 

----OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT 
CONTROL 

~15V £:-:-3 V 

~~~·~·--OV 
tPZL~"" I 

I I tPLZ.... :+-
WAVEFORM 1 I ~ :, f-JE41 l- = 3.5 V 
ISee Note BI I I __ *-

I -~ VOL 
tpZH-+I I4-:t ...... ....... LO 3 V 

I PHZ...... r"""i . 
WAVEFORM 2 ~1 sit" 3t-VOH 
ISee Note BI . 0.3 V 

------- ·OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

B. Waveform 1 Is for an output with internal conditions such Ihatlhe 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: 10 MHz, Zo = 50 n, Ir s: 2.5 ns, tf s: 2.5 ""-
D. The outputs are measured one at a time with one Input transition per measurement. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book. unless otherwise noted. apply for 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 

1. preflx--------------------------------------IT 

MUST CONTAIN TWO TO FOUR LETTERS 

SN Standard Prefix 
SNJ MIL-STO-883 Processed and 

Screened per JEOEC Standard 101 
JANB MIL-M-38510 Processed 

54BCT240 

2. Unique Circuit Description --------------------------' 

MUST CONTAIN SIX TO NINE CHARACTERS 

Examples: 54BCT620 
74BCT125 
74BCT2240 

J 

3.Package------------------------------------------------------------~ 

MUST CONTAIN ONE OR TWO LETTERS 

J. JT. N. NT (Oual-in-line packages):!: 
O. OW ("Small Outline" Packages) 
FK (Leadless Ceramic Chip Carriers) 
(From pin-connection diagram on individual data sheet) 

-oot -,--

4. Instructions (Dash No.) -----------------------------~ 

MUST CONTAIN TWO NUMBERS 

- 00 No speCial instructions 
-10 Solder-dipped leads (N and NT packages only) 

t For tape and raellnformation contact the factory. 
* These cireuRs in dual·ln-line packages are shipped in one of the carriers shown below. Unless a specific method of shipmant Is specified by the 

customer (with possible additional costs). eireu"" will be shippad in the most practical carrier. Please contact your TI sales rapreeentalive for the 
method that will best suft your particular needs. 

Dual-in-line (J. JT. N. NT) 

-Slide Magazines 
-A-Channel Plastic Tubing 
-Barnes Carrier (N only) 
-Sectioned Cardboard Box 
-Individual Plastic Box 
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MECHANICAL DATA 

D008, D014, and D016 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

0008. 0014. and 0016 
(16-pln package u.ed for Illustration I 

f 
6.20 (0.2441 r-
5.80 (0.2281 I 

4.00 (0.1571 
3.81 (0.1501 

*--~t;=;:;::;:;::;:;:::;:;;::;:;::~ 

'''"-, r"'~ ~.~"'''~~:'::~ ~"- ~ 
~..i(0c..'05_3_1....:;:==~:ItI=4",Pj/'L_AC'\,ErS-Yj-j=tl-1,·.r~-I:j:_~'\,:~',. l" ~ L=R, 

0,356 (0.0141 4 PLACES 
0.79 (0.0311 1.12 (0.0441 
0.2810.011. PIN SPACING ~ 

1.27 10.0501 
(See Note A) 

~ DIM 
8 14 16 

4.80 8.55 9.80 
A MIN 

(0.1891 (0.337) (0.386) 

5.00 8.74 10.00 
A MAX 

(0.1971 (0.3441 (0.3941 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0.25 (0.0101 radius of true position at maximum material dimension. 
B. Body dimensions do not include mold flash or protrusion. 
C. Mold flash or protruSion shall not exceed 0.15 (0.006). 
D. Lead tips to be planar within ±0.051 (0.002) exclusive of solder. 
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MECHANICAL DATA 

DW016, DW020, DW024, and DW028 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

DW016. DW020. DW024. and DW028 
(20'pln package used for Illustrationl 

• 9,OIO.3S41 

D,S (0.021 II: 45"Lr-~----' 

r~ --x, L-~\-: r 4' 4" 7 NOM ~ • 'PLACES P 
0,785 10.0311 0.230 to.0091 1.21 10.0501 

~ 0,40T0:0iii 

~ DIM 
16 20 24 281 

10.16 12.70 15.29 17.68 
A MIN 

(0.4001 (0.5001 (0.6021 (0.6961 

10.36 12.90 15.49 17.88 
A MAX 

(0.4081 (0.5081 (0.6101 (0.7041 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

tThe 28-pin package drawing is presently classified as Advance Information. 
NOTES: A. Leads are within 0.25 (0.010) radius of true position at maximum material dimension. 

B. Body dimensions do not include mold flash or protrusion. 
C. Mold flash or protrusion shall not exceed 0.15 (0.006). 
D. Lead tips to be planar witihin ±O,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 

FK020 and FK028 ceramic chip carrier packages 

3-6 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid and 
braze seal. The packages are intended for surface mounting on solder lands on 1 ,27 (O.050-inch) centers. 
Terminals require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 

FK020 .. d FK028 
128-termlnal plck_ ehownl 

CERAMIC CHIP CARRIERS 

JEDEC NO.OF A OUTLINE TERMINALS MIN MAX DESIGNATION" 

MS004CB 20 
8.69 9.09 

10.342) 10.3581 

MS004CC 28 
11.23 11.63 

10.4421 10.4581 

B 
MIN MAX 

7.80 9.09 
10.307) 10.358) 
10.31 11.63 

10.4061 10.458) 

• All dimensions and notes for the specified JEDEC outline applv. 

0.71 10.0281 I 
0,6810.0221"""'1 

INDEX CORNER""""" 

.. " .. 

~~ 2,03 10.0801 
1,6310.0841 

ALL LlNE.AR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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MECHANICAL DATA 

FN020, FN028, FN044, FN068, and FN084 plastic chip carrier packages 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound withstands soldering temperatures with no 
deformation, and circuit performance characteristics remain stable when the devices are operated in high­
humidity conditions. The packages are intended for surface mounting on solder lands on 1 ,27 (0.050) 
centers. Leads require no additional cleaning or processing when used in soldered assembly. 

FN020. FN028. FN044. FN088. and FN084 
(28-tarmln81 packaga uead for Illustration) 

122 (0 048) ii' . X 450 

1.07 (0.042) 

1/ 0 

14•50 (0.117) 1 
4.24 (0.167) 

1.35 (0053) X 450-b d ~:~~0~~:f~:037) 
1.19 (0.047) .,.-/""0.69 (0.027) R 

Il 5 • 3 2 , 28 27 26 
25 P 

6 2' 

7 23 

ll:: 
22 

2' 

20 

,. 
12 13 14 15 16 11 18 I 

1
1. B .r~1' 0.25 (0.010) R MAX 
k .• ___________ A_(S_e_._N_o_t._A_) __ ~.. 3 PLACES 

NO. OF A B C 

TERMINALS MIN MAX MIN MAX MIN MAX 

9.7B 10.03 B.B9 9,04 7.87 8.38 
20 

10.3851 10.3951 10.3501 10.3561 10.3101 (0.3301 

12.32 12.57 11.43 11.58 10,41 10.92 
28 

10.4851 10.'951 10.4501 (0.4561 (0.4101 (0.4301 

17.40 17.65 16.51 16.66 15.49 16.00 
44 

(0.6851 10.6851 (0.6501 (0.6561 (0.6101 10.6301 

25.02 26.27 24.13 24.33 23," 23.62 
68 

(0.9861 (0.9951 (0.9501 (0.9661 (0.9101 (0.9301 

30,10 30,35 28,21 29.41 27,69 28,70 
64 

(1.1B61 (1.1951 (1.1601 (1.1581 (1.0901 (1.1301 

d' ~:',:':::~'" -- - - (S •• Note B) 

I 
'--"""~ 

SEATING PLANE 
(S •• Note C) 

0,81 (0.032)~ 

0,66 (0.026) ~T 
1,52 (0.080) MIN 

iJ.. 
I ~ (0.025) MIN 

0,51 (0.020) ~ F 
0,36 (0.014) I 

LEAD DETAIL 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Centerline of center pin each side is within 0,10 (0.004) of package centerline as determined by dimension B. 
B. Location of each pin is within 0,127 (0.005) of true position with respect to center pin on each side. 
C. The lead contact points are planar within 0,10 (0.004). 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 3-7 

II 
ca -~ 
B 
'2 
ca 
.c 
Co) 
Q) 

:E 



II 

MECHANICAL DATA 

J014 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 
7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional cleaning 
or processing when used in soldered assembly. 

J014 

~
'9'9410'785) 
19.1810.765) 

@@@@@0@ 

0.6310.025)RNOM i: : : : : : : I 
7.8710.310) 

~_.-j+- ,7""I='.;:10,=.J8:;;;'~ 10.290) CD (] 0 0 ® 0 0 
6,22 10.245) 

--11. I 1,27 0.51 10.020) MINl -- r 1,7810.070) MAX 14 PLACES 

~
..t:J 10.050) NOM GLASS 

5,08 fa.200) 1 tt SEALANT 

~ -SEATING PLANE 8MAX -~r J- J-l J-l H I~ ~O'6:41~~~~k;IN 
14PLACES~,-- -~~ -.JI 05810023) 

,-"- .....,.. 0:3810:015) 14 PLACES 

~':: :~.::: 3,30MI,~'30) 2,5410.100) IS •• No ..... CI 
14 PLACES 1,7810.0701 PIN SPACING 2,5410.1001 T.P. 

4 PLACES (See Nota A) 

Falls Within JEDEC TO-116 and EIA MO·OO1AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin C6nterline is located wHhin 0,25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder·dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the seating plane. 
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MECHANICAL DATA 

J016 ceramic dual-In-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 
7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional cleaning 
or processing when used in soldered assembly. 

J016 

L 19,94 (O.7S'll ---..J 
L 19,18 (0 755) I 

@@@@®®@(?) 

Ii. Ii. ·~"='""~t:::::J 
CD GHD0 CD ® 0) 0 g ~:~~ :~.~~~: ~.' ~~ :~:~:~:. 

1 1,27 (0.050) NOM _ _ __ ~ .-'.78(0070IMAX16PLACES 

l.1!\ SEATINGPLANE--- :.O~OOI _...1.. ~~ Q POD f\ SEa..~'t~T 
~ T O•51 10.020irl -II D I '1 I 0.69 10 0271 MIN 

16 P~CES *--= ~lU U l 12 PLACES 

\ I-- 0.3610.0141 3.3010.1301 ,J ~ ,Ir- 0.58 100231 .-.I 0.20 (OODBI MIN 038 (0 0151 
16 PLACES II 16 PLACES 

0.305(0.0121 MIN ----1 ~ (See Note. B and C) 
4 PLACES i 

PIN SPACING 2.54 (0.100) T.P. ~.~~ ~~:~~~: 4 PLACES 
(See Note AI ' 

• For memories of 64 bits and up. a few MSIILSI products in Series 54/74 and Series 5451745 that are 
derived from memory circuit bars, and complex HCMOS parts, this maximum is 7.62 {O.3001. All other 
dimensions apply without modification. 

ALL LINEAR OIMENSIONS ARE IN MILLIMETERS ANO PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal pOSition. 
B. This dimension does not apply for solder·dipped leads. 
c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the seating plane. 
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MECHANICAL DATA 

J020 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 
7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional cleaning 
or processing when used in soldered assembly. 

J020 

I 24.7SI0.9751 -------I 
.. 23.62 (0.930) ! 

'i. .""~'"'~{ ~~:: ~: ~ ~J 
6g;;~·;;i 
1 1.21 (0050) NOM 

r;;;;:~~;;;;;~;;~;:;~;::;~", GLASS 

~ 
508 (0200) .. SEALANT 

1,78 (0.070) MAX 20 PLACES 

_SEATING ~_M,ArX __ ~_ 

20 ;~ACES MIN I 
~ PLANE 3.30 10 '301 f • ~ 1 .. +t--H-ItI- 0,S.6p"LIOA'C02E7SI MIN 

II 0.3610.0'41 t -1 U 0.5810.0231 ~,,*"O,20 (0.008) 0,305 (0.012) MIN 0,38 (0,015) 
20 PLACES 4 PLACES 20 PLACES 

iSe. Notelii 8 a. CI 

PIN SPACING 2,54 (0.100) T. P. 
(See Note AI 

ALL LINEAR OIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the seating plane. 
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MECHANICAL DATA 

JT024 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 
7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to secure 
the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional cleaning 
or processing when used in soldering assembly. 

JT024 
!o----32.S1 (1 2801 MAX ---..,j 

ALL LINEAR OIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE: A. Each pin cente~ine is located within 0,25 (0.010) of ~s true longitudinal pos~lon. 
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MECHANICAL DATA 

N014 plastic dual-In-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic 
compound. The compound wil.1 withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. The package is 
intended for insertion in mounting-hole rows on 7,62 (0.300) centers (see Note A). Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 

N014 

'i. 7,62'0.25 
14---*(0,300 t 0,0101 

6,35: 0,25 
(0.250 "to 0.0101 

19,8 (0,7801 

, 0.51 (0,0201 

NOM 5,08 (0,2001 MAX ~t-t""'-r".,.rrTrTT-.1 
SEATING PLANE ' 0,84 (0,0331 MIN 

14 PLACES 

2,03t 0,51 
(0.080 t 0.020' 

4 PLACES 
~~ ISee Notes Band CI 

PIN SPACING 2.54 (0.100) T. P. 
(See Nota AI 

Falls Within JEDEC TO-1I6 and EIA MO-001AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

~ NOTES: A. Each pin canterline islocaled within 0,25 (0,010) of its true longitudinal posHion_ 
::::r B. This dimension does not apply for solder-dipped leads, 
I» C. When solder·dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0,020) above the seating plane. 

::J 

~ 
C ; 
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MECHANICAL DATA 

N016 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board during 
soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

N016 

1.62. 0.25 
(0.300:t 0.010) 

6,35:t 0.25 
10.250.0.010) 

2.0 fO.OBOI NOM 

ISee Notes Band CI 

Parts may be supplied In accordance 
with the alternate side view at the 
option of TI plants located in Europe. 
In this case, the overall length of the 
package is 22.1 (0.8701 max. 

0,84 (0.033) MIN 

4 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0.25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder.dipped leads are specified. dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the seating plane. 
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MECHANICAL DATA 

N020 plastic dual-ln-Iine package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The package is intended for insertion in mounting-hole rows on 7,62 (O.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board during 
soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

N020 

'i. 
7,62' 0,25 

10.300 ' 0.010) 

2,010.080) NOM 

0,25 {O.D1Of NOM 

i'-----;::~~ :~::~::----->i 

- SEATING PLA.NE------J,---.---' 

20 PLACES -.\ \-- ~:= :~:~~:: 
20PlACU 

CSeIl NollIS B and Cl 

• ~ 
>. J L ~ 
,~ !: r-- 1,02 {0.0401 

'CD VIEW A 4 PLACES a ~arts may be supplied in accordance 
.. with the alternate side view at the m option of TI. European-manufactured :s parts may have pin 1 as shown in 

n- ::u~~:~!:.n::e:::-~!e::-~~~ 
!. may haye a maximum package length 

o of 26,7 '1.~~~. LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

a 
C\) 

NOTES: A. Each pin centerline is located within 0.25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified. dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the seating plane. 
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MECHANICAL DATA 

NT024 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board during 
soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For all except 24·pin packages, the letter N is used by itself since only the 24·pin package is available in more than one row·spacing. For the 
24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second letter or row·spacing is 
specified, the package is assumed to have 15,24 (0.600) row·spacing. 

NT024 

1--______ 31'811.2501 ______ -01 
~ 

@@@@G®@@@@G@ 

71 (0 280) MAX 000000000@@@ , . 0,38 (0.0151 

I.~ -rr 1~1--~I,-'4~(-0.045--~)----------------~ 
-01 2,0 (0.0801 NOM rFtMIN -01 10--, ,78 (0.0701 24 PLACES 

fi1:t'o25(0'010)NOM 5,08(0.2001 ~ 
10&° -SE~TlNG PLANE MAlX f]- --I ~ 1,14 (0.045) MIN 
9D" _ 24 PLACES 

24PLACES JI--0,38 (0.0141 406(0.160) -~~" ---110--0,533(0.021) "\ r 0,25 (00101 -'--- 0,381 (0.016) 
24 PLA~ 3,17 (0.1251 24 PLACES 

ISH N_ B 2,16 (0.0851 ISH N_ B 
and CI 0,71 (0.0281 PIN SPACING 2,54 (0.1001 T.P. ond CI 

4 PLACES (_NoteAI 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true long~udinal poMion. 
B. This dimension does not apply for solder·dipped leads. 
C. When solder·dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the seating plane. 
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TI Sales Offices TI Distributors 
ALABAMA: Huntsville (205) 837·7530. 

ARIZONA: Phoenix (802) 19501007; 
Tucson (602) 292·2840. 

CALIFORNIA: Irvine (714) 860·1200; 
ROHvlJle (IU6) 786.9208; 

:::.~I~r.~~~~~~t:~; 
Torrance (213) 217.7010: 
Woodland Hili, (818) 704·7759. 

COLORADO: Auror. (303) 368-8000. 

CONNECTICUT: Wlillngford (203) 28900074, 

FLORIDA: Altamont. Sprln~. (305) 260.2116: 

~~!::~:~~)1:8~:~ ~~:J.850 i 

GEORGIA: Norcross (4G4) 662·7900. 

IUINOIS: Arllft9\On Heights (312) 640.2925. 

INDIANA: Carmal (311) 573-6400; 
Fl. Wayne (219) 424-5174. 

IOWA: Ceclar Rapid. (319) 395·9550. 

KANSAS: Overllnd Park (913) 451-4511. 

MARYLAND: Columbia (301) 964·2003. 

MASSACHUSEnS: Walthlm (817) 895--9100. 

=:~:~c;.~:id:'(6~~)'~7~~~ (313) 553-1569; 

MINNESOTA: Eden Pr.lrle (612) 828-9300. 

MISSOURI: 51. Louis (314) 569-7600. 

NEW JERSEY: I.elln (201) 75C).1050. 

NEW MEXICO: Albuquerque (505) 345-2555. 

NEW YORK: Ea" Syracuse (315) 463·9291; 
Melvll" (516) 454-8600; 
Plnsford (718) 385-6770; 
Poughkeepsie (914) 473-2900. 

NORTH CAROLINA: Charlone (704) 527-0933; 
R .... gh (919) 816·2125. 

OHIO: BeechwOod (216) 46406100; 
aeaver Creek (513) 421-6200. 

OREGON: Beaverton (503) 643..fS758. 

PENNSYLVANIA: Btue Belt (215) 825-9500. 

PUERTO RICO: Hato Rey (808) 753-8700. 

TENNESSEE: J""noon City (615) 481·2192. 

TEXAS: AUltln (512) 250-7855: 
HOUlton (713) n8-8592; 

:~Cnh1=::ro (f~,~)e::i~~. 
UTAH: Murr.y (801) 266-8912. 

WASHINGTON: Redmond (206) 881-3080. 

WISCONSIN: Brookfield (414) 782·2899. 

~=~ =:r~t::!:(.~06f~~3L~~:;~970: 
St. Laurent, Quebec (514) 336-1880. 

TI Regional 
Technology Centers 
CALIFORNIA: Irvine (714) 860.8105: 
Santi Cia,. (408) 748-2220: 

GEORGIA: Noreroll (404) 682·7945. 

ILLINOIS Artlngton Heights (312) 84Q-29Q9. 

MASSACHUSETTS: W.Hhom (617) 695-9196. 

TEXAS: Richardson (214) 680-5068. 

CANADA: Nepean, Ontario (613) 726-1970. 

TI AUTHORIZED DISTRIBUTORS 
Arrow/Klerulff Electronics Group 
Arrow (Canada) 
Future Electronics (Canada) 
GRS Electronics Co., Inc. 
Hall·Mark Electronics 
Marshall Industries 
Newark Electronics 
Schweber Elactronlcs 
Time ElectroniCS 
Wyle laboratories 
Zeus Components 
-OBSOLETE PRODUCT ONLY­
Rochester ElectroniCS, Inc. 
Newburyport, Massachusetts 
(SOB) 462·9332 

ALABAMA: ArrowtKlerulff (205) 837-6955; 
Hall-Mark (205) 837.8700; Marshall (205) 881-9235; 
Schweber (205) 895-0480. 

ARIZONA: Arrow/Klerulff (602) 437·0750; 
Hall-Mark (602) 437-1200; Marshall (602) 496-0290; 
Schweber (602) 431-0030; Wyle (602) 866-2888. 

~~!~/~:~~:t (~:)~O'~7~~~(;1:)8~:~~'l~; 
=::;~:H"(~~~r)4~~~cri~~'(~~~j)4~~~~; 
g~:~ ::t~ro:: S2~'3);~:J~~! :V~~~~) 880·9000, 
(714) 863-9953; ~eu. (714) 921·9000; ~818) 889-3838; 
aacr,mento: Hall·Mark (916) 624-9781; 
Marshall (916) 635-9700; Schweber (916) 364-0222; 
Wyle (B16) 838-5282; 
San Diego: Arrow/Klerulff (819) 565-4800; 
Hall-Mark (819) 268-1201; Marshall (61~ 578-9600; 

:::F::~1~6:~:;OA::;':;~:/~~:JI~ (:O~1 ~~5-6600, 
~:~:~:r \~~W) ~~~:~~~;i ':;I:h(~:J~~'J7~::O~~00; 
Zeus (408) 998-5121. 

COLORADO: Arrow/Klerutff (303) 790-4444; 
Hall-Mark (303) 790-1682: Marshall (303) 451-8383; 
Schweber (3D3) 799-0258; Wyle (303) 457-9953. 

CONNETICUT: Arrow/Klerutff (203) 265-7741; 
Han·Mark (203) 271-2844: Marshall (203) 265.3822; 
Schweber (203) 264-4100. 

FLORIOA: Fl. uuderdal.~ 
Arrow/K"rulff (30S) 429-8200; Hall-Mark (305) 971-928<1; 
Marshall (305) 9n-4880; Schweber (305) 977·7511; 
Orlando: Arrow/Klerulff (407) 323-0252; 

~:~:~:r \~~"9) ~t~~~~j ~:~~h(~M~~7J~~Jo~~85; 
rampe: Hall·Mark (813) 53CJ..4543; 
Marshall (813) 576-1399; Schweber (813) 541·5100. 

GEORGIA: Arrow/Klerulfl' (404) 449-8252; 
Hall-Mark (404) 447.8000; M.rshall (404) 923·5750; 
Schweber (404) 449-9170. 

ILLINOIS: Arrow/Kierulff (312) 250-0500; 
Hali-Mark (312) 88Q-3800; Marsha" (312) 490-0155; 
Newark (312) 784-5100; Schweber (312) 364-3750. 

INDIANA: indianapolis: Arrow/Klerulff (317)243-9353; 
Hall·Mark (317) 872-8875; Marshall (317) 297-0483; 
Schweber (317) 843-1050. 

IOWA~ Arrow/Klerulff (319) 395·7230; 
Schweber (319) 373-1417. 

KANSAS: KansasClty: Arrow(Klerulff (913) 541-9542; 
Hall-Mark (913) 888-4747: Marshall (913)492·3121; 
Schwaber (913) 492-2922. 

~ 
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MARYLAND: Arrow/Kierulff (301) 995-6002; 

~:~~~~~r \~~V) ~~'o.~~:; ~:~h(~M~~7~~~1~~64; 
MASSACHUSETTS ArrowtKle",lff (508) 658-0900; 
Hall-Mark (508) 667-0902; Marshall (50S) 858-0810; 
Schwebe' (617) 275-5100: Time (617) 532-6200; 
Wyle (6l7) 273-7300; Zeus (617) 863·8800. 

MICHIGAN: Detroit: Arrow/Klerulff (313) 462-2290; 
Hall-Mark (313)462-1205; Marshall (313) 525-5850; 
Newark (313) 967-0600; Schweber (313) 525-8100: 
Grand Rapids: Arrow/Klerultf (616) 243-0912. 

MINNESOTA: Arrow/Klarulff (612) 830-1800; 
Hall-Mark (612)941-2600; Marshall (612) 559-2211; 
Schweber (612) 941-5280. 

MISSOURI: St Louis: Arrow/KierutH (314) 567-&888; 
Hall·Mark (314) 291-5350; Marshall (314) 291-4650; 
Schweber (314) 739-0526. 

NEW HAMPSHIRE: Arrow/KierulH (603) 668·6968; 
Schwaber (603) 625-2250. 

NEW JERSEY: Arrow/Klerulff (201) 538-0900, 
(609) 596-8000; GRS Electronics (609) 964-8560; 
Hall-Mark (201) 575-4415, (201) 882·9773, 

~:~:l ~~::~~~~ ~:~!~~~~~g~~ r~~~~~~o. 
NEW MEXICO: Anow/Klerulff (505) 243-4566. 

:~~W~ie~~itt ~f6' ~~f~~; H .• II-Mark (516) 737-0600; 
:~=(9~:~~~~~43~~24; Schweber (516) 334-7474; 

~:I~!:::::(~t:.:;~J~J~ J~~:~:I~r7~!r~35-7620; 
Schweber (716) 424-2222; 
Syracuse: Marshall (607) 798-1611. 

NORTH CAROLINA: Arrow/Klerulff (919) 876-3132, 

~~~lh~~r(:r:; k~:!~:~~k s<i~!~g!~·(~~~~;876-0000. 
OHIO: Cleveland: Arrow/Klerulff (216) 248-3990; 
Halt-Mark (216) 349-4632: Marshall (216) 248-1788; 
Schweber (216) 464-2970; 
Columbus: H.II~Mark (614) 888-3313; 

~:rs~~11 ~~3)~~~~~0~5J~~!!::'5~~;3) 439-1800. 

OKLAHOMA: Arrow/Kiarulff (918) 252-7537; 
Schweber (918) 622-8003. 

OREGON: Arrow/Kierulff (503) 645-6456; 
Marshall (503) 644-5050; wyre (503) 640-6000. 

~~~r::a~r:o~I;AGRASr~~~::~~~: ~:~~l :~::~gg~; 
Marshall (412) 963-0441; Schweber (215) 441-0600, 
(412) 963-6804. 

TEXAS: Austin; Arrow/Klerulff (512) 835-4180; 
Hall-Mark (512) 258-8848; Marshall (512) 837-1991; 
Schwaber (512) 339-0088; Wyle (512) 834-9957; 
Dallas: ArrOW'/Kle,ulff (214) 380-6464: 
Hall-Mark (214) 553-4300; Marshall (214) 233-5200; 
Schweber (214) 661-5010; Wyle (214) 235-9953; 
Zeus (214) 783-7010: 
EI Paso: Marshall (915) 593-0706: 
Houston: Arrow/Klerulff (113) 530-4700; 
Hall-Mark (713) 781-6100; Marshall (713) 89So9200; 
Schweber (713) 784-3600; Wyle (713) 879·9953. 

~!:'~:a~(:{~~e.:~~~:~'k:::':~1(~,) 485-1551; 
Wyie (801) 974-9953. 

WASHINGTON: Arrow/Klerulff (206) 575-4420; 
Marshall (206) 486-5747; Wyle (206) 881-1150. 

WISCONSIN: Arrow/Klarulff (414)792·0150; 
Hall-Mark (414) 797-7844; Marshall (414) 707-8400; 
Schweber (414) 784-9020. 

CANADA: Calgary: Future (403) 235-5325; 
Edmonton: Future (403) 438-2858; 
Montreal: Arrow Canada (514) 735-551,; 
Future (514) 694-7710: 
Ottawa: Arrow Canada (613) 226-6903; 
Future (613) 820-8313; 
Quebec City: Arrow Canada (418) 871-7500; 
Toranta: Arrow Canada (416) 672.7769; 
Future (416) 638-4n1; Marshall (416) 674-2161; 
Vancouver: Arrow Canada (604) 291·2986; 
Future (604) 294-1166. 

Customer 
Response Center 
TOLL FREE: (800) 232·3200 

OUTSIDE USA: (214) 995-6611 
(8:00 a.m. - 5:00 p.m. CST) 
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TI Worldwide 
Sales Offices 
='A't'=.'C=I':~7=' - m. 
__ , "26N. 23n1 A .... _x. 
AZ 811011. CII021"6-1007;~' 818 W. Mlr_ 
Mlle. Suite 43. T ....... AZ 85706. CII021 111,2840. 

~ :=2~~~:.~a:;.10'~. CA 
_. A_. CA 85878. C.I81 .,....208; 
_ DIoto: 4333 \/low AIdao A .... Suite 100. 

::::.f:3Ul.e..!''::' 2J~= Clor •. CA 
9&0&4. 14081 880-1000; T ...... : 810 Knox St .• 
TOfr8nCe, CA 80102. 12'31211·70'0; _ -. 11220 ErwIn St .. _ HIlle. 
CA 81387. C8181 704-7751. 

COLORADO: AInrI: 1400 S. Potomac Ave., 
Suit, 10', Auror •• co 800'2. (3031 3.8-1000. 

~~!:t~~ .. =~'ark CT _81. CI031 281-007 •. 

1'\.0_: _.~' 370 S. North L'" Blvd. 
~~"r.~W/. ~2':"~~. 11().211'; 
Ft. L_. PL 33308. C3051 17U1I02; 

~=: ~~IA~ .• :t':.~~. 
GEORGIA, _, 5511 Spoldine DrIve. Norer .... 
OA 30052. C400l 881· 7BOO 

~==-ILH=.~;t2'i"~~~· 
~'N,:r,~.~~I=I~; 
~~7~~Cong- Dr .. Cormoe. IN 48031. 

toWA, ~ _: 373 eacr ... Ad. Nt. Suite 201. 
Cod .. A ....... IA 61~1. C3111316-8511O. 

~.!.rc~~~O~f8~:r.4~n 
MAftYI.AND: CoIunttIIII: 881 & Cent,. Park Dr" 
Columblo MD 21045. C3011 .... 2003. 

MAI8ACHUII'TTlI: W_, .110 WI .... r St .. 
W_. MA 021M. 1'171 885·.100. 
_,~ ... , 33737W. 12 MClo Ad .. 

=:..mr::::~;015 = f~! ~~.3i~:~· 
Grind AI""'. MI 481108. (8181 867·4100. 
_HOTA, __ : 11000 W. 7Sth St .. 
Eclon Pr.I" •• MN 51_ C8111818-83OO. 
MlISOURI: 8 ....... : 1 ,a10 Bormln Drlvll. 
St. Loul •• MO '3148. 13141188-7800. 
NEW _, _, .. 5E U.S. Route 1 S.uth. 
Pllicwey TOweN, lulin, NJ 08830 ,201) 71(HOBO. 

NEW MEXICO, ~ 28zo.D Broodbent Pltwy 
HE. Alb ............ NM 87107. 180&l 3.6-2155. 

::: S~'=':"~Y'='lmll1i't.:;:;;Dr .. 
_ 188& Wilt Whltrnen Ad •• P.O. "x 2838. 
MoN.Ie. NY 11747.1I1'14&-'eeoo; 
m=l:f~o~- St .. PItt.'ard. NY 14134. 

~1!~~~.c:." Po .. _. 

NOIITH CAIIOLINA: ChIItDne: 8 WoodIlwn Green. 
W_o_ Ad .. Chorlotto. NC 28210. 17041 

:!:.3~b=. ,ml ':r..'mt - .. Suite 100. 

0HI0:-1IMohwood: 23776 Commerce Palle Rd .• 
Be.chwood. ott 44122.12181 4&WI100: _, 4200 Colonel Glenn Hwy .. 
_. OH 4M31. 16131.17 .. 200. 

OIIEIION: _, .700 SW 1011h St .. Sultl 110. 
__ no OR '7006. 111031 843·8718. 
fllllllranV_, __ .70 SentrY I'I<wv • 
.... 8011. PA 18421. 12151826-8100. • 

~~ ,,=.,=':.e;c:."l~fM~IiOo. 
TEIIOEaI&: ........ CIty: Erwin Hwy. 
P.O. 0.._ 1255. _ City. TN 3780S 
181&1481·1112. 

TaAI: AudIt: 121501 Rfturch BlVd., AUltin, TX 
78758.1112111(1).7855; _, 1001 E. 
C.rnpbeI Ad .• Rlchdaon. T)( 75081, 
1214) eeo-5082: Houlton: 8100 Southwest Frwy., 
_ 210. _no TX 77074.17131778·8182; :: =: }~Bl1!Mr.:e'l.~~r.· 
UTAH, ......,. 5201 South G_ St .. Suho 200. 
_rlY. UT "'123. C8011 188-8872. 

~::"=~'~~I~=IN:el~. 
~i.c.t~:slio":.~:"4t'7~:c\V;" Sulto 

CANADA: ...... : 301 Mood6I Drive, Mellorn Clntlr, 

~zg.~~: ~=.~~ Cenue S1. e .. 
Rlehmond HHI LOC181. 0nt0rI0. Conodo 
(411) ..... 1.,; •. ~ Wit St. L.urant 
Quebec. 8410 Tr.nI CM\IdI Hwy .• St. Lauren1, _. C __ 1.7. C5141338·1880. 

AAGlNTINA: T.x .. Instrument. A",miN Viamante 
U~~7~~::.i.t'l Fedetal. 8uenoI Air .. , Argentina, 

AUITMLIA ,. NEW ZEALANDI: T'III. Instrumant. 
Au"' .... Ltd.: 8-10 Tlfh'8f' Rd., North Ryde 

~~~:,~;s::::?:::~':"~:;~~~~~~. 
MIIbaurM. Victoril. AUltQlIe 3004, 3 + 267-4677: 
~71 ~lf2=.WIY. EtizReth. South Au.tr.1Ie 5112, 

AUSTRIA: Teu. Instrument. GeI.m.b.H.: 
Indull"est,1be 8118. A·2345 BrunnlGtblrge. 
2238·848210. 

......... : TlKeI IntDumentlN.V. Belgium S.A.: 11. 
~v:=t=.,~".n 11. 1140 Bru ... ' •• Belgium, 
IRAZH.: T,xII Inllrumant. iEtect'onicoI do Ir.til 
Ltcla.: Rue p,,,Un'll. 524-7 An .. PmheIraa. 0&424 
110 PlUlo, BruH, 0816-8188. 

DIlIIMAIIIC: T.x .. 'natrumena AlS. MlireJund"lj 48E, 
2730 _. Donmorl<. 2 • 81 7.00. 

"LAND: Ttxulnltrumems Finland OV: 
A""'- 3. P.O. "x 81. EIPOO •• inOonet. 1101 
11-481"11. 

JIIIANCI: T.JI" Inmum'ntl Frenc,; P.,II Office, BP 

~:;!?bi!v",::r,ir;S;~~~814' Vellzy· 

=-":='I==::OGa:.~~::... " 
801SO FreiliClo81a1 + 80-4691: ~UI,.tend.",m 
a~:.:..~ .... ~ l:0030E::.~-~r~~~~:·n 
KIrohhorI.., •• ' .... 2. 3000 Hannover 61, 
:~.l.r::.~~'il~.~T..be ",7302 O.tflldem 
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HOfIG KONG: Tlx .. Instruments HantKang Ltd., 8th 

:::a~::.:: fr~r~~r12~3~enton .. Kowlaan, 

IMLAND: TIXIIIMtrumen" Urelandl Umitad: 
7/8 Hwcaurt S.,... StiUOtgIn, Caumy Dublin. Eire. 
1 781877. 

ITALY: Telli' lnetrument. ,..11. S.p.A. DlvI,lone 

=:=r=~oy'i~2~'2r;§tio~·v~~':~:!: 
Magill",. 38, 00148 Rom., (081 6222851: 
VII _ .... 17. ~100 " ...... 10511 654004. 

JAPAN: Tokyo M.rketing/S. .. , IH .. dqultrt"si: 
TaxH In.trum.nte Jepen Ltd •• MS Sl'tlbeur. Btdg" if, 
4-13·23 Shtb.ure. Mlnata·ku. TGttyo 108. J.pan. 
03-711·8700. T.x .. Instrument. Jepen Ltd.: Hi,tho· Iwa! lidO. SF. 30 trn.bUhi 3-charne. Htgnhi·kU. =. 7r.~0-"';rr:.~t2f.:-t!:~; :::m!:.~:' We., 
Nogoyl 4110. 051·183-8881; 0 .. ",1 Sol"'; IIdg. &F. 
3-'0 Oylm.-cha. Kenu.wa:=2 , IShik.w.-ken, 
0712·23·&471; Oliichi Otym' IChiklwl.ldg. IF, 
'·26·12 AkIbono-cha, Tachi .w. 190. TOkyo, 
0425·27·8421: MitlUm010 Show. Bldg. IF, 2·11 
Fuk"hi 1 -chomi. MltlUmOta 380. NIgIftO-kan. 

~~I~~·~~=.r.::':~:~~=h=:1Jo~F. 
045·322-1741; Nlhon Seimei Kyoto V.llkl Bldg. SF, 

;:!:o~~:::~Ot~I~~~~3~r,a:;';~' 
2697·1. Az. Herudei. O.ZI V ... k •• Kltsuki 873, Olt.· 
ken, 097a8·3·3211; Mlha PI.nt. 2350 Klher. Miha­
murt, Inashlkl·gun 300-04. Iber.gi·ken, 
02"·86-IMI. 
kOAlA: T,x .. Inttrumentl Kor.a Ltd., 21th Fl .• Tr.de 
Tawer. 1169. $emeung-Dang, Kangnam-ku, Seoul. 
Kor .. 2+S61·2B10. 

MEXICO: T.xulrtlllruments de Mexico 5.A.: Alfonsa 
Rlyes-115, Cot Hipockomo Conde ... Mexico, e.F., 
Mexico 08120.526/525-3880. 
MIDDLE EAST: Tex •• Inltruments: No. 13. ,.t Floar ===-a:~;:n~I:=:, ~~r,'. ~'~3 ~~1:83l6. 
NETHERLANDS: T.x .. lnstrumen .. HolI.nd I.V" 
::.~~~~~ .AZ Am.tlfdllm-Zuldoall. 

NORWAV: Texilinstrumentl NOfW.Y A/S: PB1ae, 
Aafllad 0585, 0.10 6, Harwev, (21 155090. 

PEOPLES RIPU8UC OF CHINA: T.x .. Instrument. 
China Inc" BeiJing Reprellnl.lIve Offic., 7.05 Cltlc 
~OW2'2~~,JA~~~r;~wti DIJje, BeIPna. China. 18811 

........"......: T.xu Instrumentl AaI. Ltd.: 14th FloCH'. 
Be- Lapanta Bldg., Pnao de Aax .. , M.klti. Mitro 
Manila. Philippme., 817-80-31. 

PORTUGAL: T.xa. Inltruments E~uiPimento 

~~;bro:;:'~:O~:.~:~CU:'is~;':~=II::O lHrlch. 
2-948-1003. 

SIN_I+ INDIA.INDONE8IA. MALAYIIA. 

=:~!: ~:i'.t-:':~~~'~::~I~,'IT.~,~td .. 
United Squ,,., Sngepore t 130. 350-8100. 

SPAIN: TaxlI lnatrument. bp.n., 5.A.: C/Jase 
L.z.ra G.ldillna Na. I. ~.d'id 28038. 1/458.14.58. 

SWEDEN: Tex" Inluument. Intltn8tlan.1 Tracte 
;:=:''r_I,~_=~enl: $-184·93, Stockholm. 

SWITZERLAND: Tex .. Instrumem •• Inc., Reid.tr .... 
e, CH·8153 Dietlkon (Zuerk:hl Switzerl.nd, 
1·740 22~0. 
TAIWAN: TexII Instrument, Supply Co., 9th Floar 
B.nk Tower, 205 Tun HWI N. Ad" Telpei. T.iw .... , 
Republic of Chine. 2 + 713-9311. 
UNITED KINGDOM: Teu. Inltrument, Limited: 
~;~cr, .lane, Bedfard. MK41 7PA. Engl.nd. 0234 

A·1S9 
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