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IMPORTANT NOTICE

Texas Instruments (Tl) reserves the right to make changes to or to discontinue any
semiconductor product or service identified in this publication without notice. Tl 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.

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

Tl assumes no liability for Ti applications assistance, customer product design, software
performance, or infringement of patents or services described herein. Nor does Tl 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 Tl 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.

Revised July 1989



INTRODUCTION

The new BiCMOS 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 CMOS
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 BICMOS family of bus interface products is designated SN54/74BCT, 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 BCT devices. Additionally, the General
Information Section contains an alphanumerical index, functional index, and other useful information.

For more information on Texas Instruments BiICMOS bus interface products, please contact your local Tl 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
NUMBER DEVICE NUMBER TYPE DEVICE c
DESCRIPTION OF BITS TYPE AVAILABLE DESCRIPTION OF BITS | OFLOGIC | TYPE AVAILABLE .9-
Noninverting 8 757 A True '245 . "‘"'
Buffers, Drivers '760 . Transceivers 8 Inverting | '620A [} E
Inverting s True '623 [ 1
. 8 756 L
Buffers, Drivers Tnverting | 640 o e
7 c
25-0 DRIVERS WITH OPEN-COLLECTOR OUTPUTS True | '543 ° -
Inverting | '544 A E
DESCRIPTION | NUMBER | DEVICE | ayanaBLE Bus 8 True | '646 . g
OF BITS TYPE Transceivers - S 2 (7}
Noninverting 8 25757 4 with Registers lnvert!ng 618 c
Buffers, Drivers 25760 a Inverting | '651 A )
Inverting 8 195756 N True 652 . (O]
Buffers, Drivers Bus True ’29833 L4
Transceivers Inverting | '29834 [d
BUFFERS AND DRIVERS WITH 3-STATE OUTPUTS with Parity 8109 Trae | 29853 .
NUMBER DEVICE Generator Inverting | '29854 [
DESCRIPTION AVAILABLE
OF BITS TYPE 9 True | '29863A .
SzegrsBl\:vfift?\rS/ . 125 ° Transceivers Inverting :29864A °
Independent ; 10 True 29861A °
Output Controls 126 ° Inverting | '29862A °
Noninverting s '956 A
. 241 ]
/| ,
Buffers/Drivers 8 : Latch s 957 A
W/Symmetrical 244 d Transceivers 958 y
G Inputs *541 [ ’959 A
Inverting 8 '240 d
Buffers/Drivers ’540 ° BUFFERS AND LINE DRIVERS/MOS MEMORY DRIVERS
Noninverting 10 '2827A hd NUMBER | DEVICE
Buffers/Drivers "20827A Py DESCRIPTION OF BITS TYPE AVAILABLE
Inverting 10 2826A ° Bus Drivers 2240 2
Buffers/Drivers '29828A . (Series Resistors) 8 2241 .
2244 [ ]
25-0 LINE DRIVERS WITH 3-STATE OUTPUTS (lelﬁ?fs o ) " 2410 A
NUMBER [ TYPE | DEVICE eries Resistors 2411 4
DESCRIPTION OF BITS | OFLOGIC | TYPE AVAILABLE
Buffers/Drivers True '25241 A
W/Symmetrical 8 f
G Inputs True 25244 4
Buffers/Drivers 8 Inverting | '25240 A
SPECIAL BUFFERS/DRIVERS
NUMBER TYPE DEVICE
DESCRIPTION | T EEE | TN e | PTYPE | AVAILABLE
Buffers/Drivers i ’ A
vaith F-;(ari}y 8 Inverting 455
hecker. )
Generator True 456 4

o Denotes available product.
4 Denotes planned new products. For product availability on these devices, contact the factory.
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FUNCTIONAL INDEX

LINE DRIVERS AND BUS TRANSCEIVERS (Continued)

25-() BUS TRANSCEIVERS

NUMBER TYPE PORT DEVICE
DESCRIPTION OFBITS | OFLOGIC CONFIGURATION TYPE AVAILABLE
Bus Transceivers 8 True E:r?;algenvé =250 '25245 A
Inverting 3State: A =250 25620 a
B = 3-State; A =259 s
True " ¥ 25621 A
Bus Transceivers 8 [B)"VG’ C;pen-C:Ilector
: = 3-State; A = 25 Q s
Inverting Drive, Open-Collector 25622 4
o I R
Inverting FSmle A =250 125640 a
B = 3-State; A = 25Q ,
Bus Transceivers 8 True gggrl\?g‘é%ect or 25641 4
B = 3-State; A = 25 Q)
Inverting Line Drive, 25642 A
Open-Collector
FLIP-FLOPS REGISTERS
FLIP-FLOPS WITH 3-STATE OUTPUTS SHIFT REGISTERS
NUMBER| TYPE | DEVICE NUMBER| MODES |pEgvICE
DESCRIPTION AVAILABLE
OF BITS | OF LOGIC | TYPE DESCRIPTION | 5r'giTg s—TsILIH| TYPE AVAILABLE
T""? 374 hd Parallel-In X x| xIx] ‘200 a
D-Type, 8 Inverting -| ’534 ° Parallel-Out 8 -
Edge-Triggered Inverting 564 2 Bi-Directional X | X|X[X] ’323 A
True 574 A NOTE: Modes; S— = S-R, S = S-L, L = Load, H = Hold
D-Type 10 True 29821 ° SIGN-PROTECTED REGISTERS
P Inverting | 29822 x
DESCRIPTION | NUMBER|_MODES _DEVICE| \ya) a1
LATCHES AND REGISTERS S—|S|L|H
Sign-Protected s N
LATCHES WITH 3-STATE OUTPUTS Registers 8 X XX 322
NUMBER TYPE DEVICE
DESCRIPTION OF BITS | OF LOGIC | TYPE AVAILABLE OTHER REGISTERS
'373 A NUMBER DEVICE
Transparent 8 True =73 N DESCRIPTION OF BITS TYPE AVAILABLE
533 2 Pipeline Register '819 A
Transparent 8 Inverting ) N Diagnostic/ 8 )
- 564 = Pipeline Register 29818 4
10 Tru§ ’29841 . 29823 .
|n"Il'ertlng zgig : Registers 29824 n
rue ’ 3
Transparent - 9 oot 50844 o 9 s 29825 A
nverting 29826 N
8 True '29845 °
Inverting | '29846 °

@ Denotes available product.

N

4 Denotes planned new products. For product availability on these devices, contact the factory.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

—-—h

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC
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)

Cj Input capacitance
The internal capacitance at an input of the device.
Co  Output capacitance

The internal capacitance at an output of the device.

General Information

Cpd Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
PD = Cpd Voc2 f + lcc Voo

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 Vo supply terminal of an integrated circuit.
i High-level input current

The current into* an input when a high-level voltage is applied to that input.
li Lowe-level input current

The current into* an input when a low-level voltage is applied to that input.
loH 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.

loL 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.

loz 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.

*i’
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tdis

ten

th

tpd

tPHL

tpHZ

tPLH

tpLZ

tpzH

Disable time (of a three-state or open-coliector 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, tgjs = tpHz or tpLz. Open-collector outputs will change only if they are low
at the time of disabling so tdis = tpLH.

Enable 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 a high-impedance (off) state to either of the defined active levels (high or
low).

NOTE: In the case of memories, this is the access time from an enable input (e.g., G). For 3-state
outputs, ten = tpzH or tpz|. 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.

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 i 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.

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)-

Propagation delay time, high-to-low 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.

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.

Propagation delay time, low-to-high-level output

The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined low level to the defined high level.

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

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

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

{ip
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

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

tsu

tw

VIH

ViL

VOH

VoL

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.

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.

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.

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.

Texas {'-'
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EXPLANATION OF FUNCTION TABLES

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

H = high level (steady state)
L = low level (steady state)
T = transition from low to high level
l = transition from high to low level
—> = value/level or resulting value/level is routed to indicated destination
" = value/level is re-entered
X = irrelevant (any input, including transitions)
z = off (high-impedance) state of a 3-state-output
a.h = thelevel of steady-state inputs at inputs A through H respectively
Qo = level of Q before the indicated steady-state input conditions were established
Qo = complement of Qg or level of Q before the indicated steady-state input conditions were
established
Qn = level of Q before the most recent active transition indicated by J or T

L = one high-level pulse
U~ = onelow-level pulse

TOGGLE = each output changes to the complement of its previous level on each active transition
indicated by | or 1.

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 ipput configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with T and/or |, 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, Qp, or Qp), 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, J'L or "LI", the pulse follows the indicated input transition and persists for an
interval dependent on the circuit.)

Exas WP
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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 an as ac ap
S1 S0 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 Qa0 Qo Qco Qpo
H H H T X X a b c d a b c d
H L H T X H X X X X H Qan  QBn  Qcn
H L H T X L X X X X L Qan QBn Qcn
H H L T H X X X X X | Qs Qcn  Qon H
H H L T L X X X X X | Qsn Qcn QDn L
H L L X X X X X X X Qa0 QBo Qco Qpo

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-low transition of the clock.

The third line of the table represents synchronous paraliel 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 Qa, data entered
at B will be at Qp, 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 Qa is now at Qg, the
previous levels of Qg and Qg are now at Qg and Qp respectively, and the data previously at Qp 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 SO0 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 Qg is not at Qa, the
previous levels of QG and Qp are now at Qg and Qg, respectively, and the data previously at Qp 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.

{i’
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

D fllp-ﬂop and latch signal conventions

Itis normal T! practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic
symbol based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data
inputs are called Q and those producing complementary data are called Q. An input that causes a Q output
to go high or a Q output to go low is called Preset (PRE). An input that causes a Q output to go high or a Q
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 D and Q.

In some applications, it may be advantageous to redesignate the data input from D to D 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.

J— — (1
pre Al s (51 [y AL N P 5h ~
cl2 c1 F—20Q 2 o1 >~ a
(3) : = =3
D 10 6 _ b —I10 6
TN p—a TN —a
LATCH LATCH
__ —
pre ALl L_® 4 CIR :2; R 15 5
ok 2 b _ CK —(—3)—->c1
3) - D —I
D 1D _ D 10 (6)
tm Bl g 2 5 e 1o el ~——a
FLIP-FLOP FLIP-FLOP

The figures show that when Q and Q 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 D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data
input (D or D); their active levels change together.

R
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THERMAL INFORMATION

In digital system design, consideration must be given JUNCTION-TO-AMBIENT THERMAL RESISTANCE 1
to thermal management of co nents. The small s
g of components ma AIR VELOCITY

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.

130 T T T
— 14;PIN D II’ACKA(I;E

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.

..

=

o
L~

120 / } } ;
/ — 16.PIN D PACKAGE

—— 20-PIN DW PACKAGE
100 f f }

— 24-PIN DW PACKAGE

©
o

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

General Information
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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
Vo = 5.5 volts. In fact, Igc for Series 54 devices at 100 200 300 400 500 600
the temperature extremes of —55°C to 125°C will be Air Velocity —Feet/Min

higher than for a Series 74 device at the temperature FIGURE 1

extremes of 0°C to 70°C. This is reflected in the limits

specified for 74BCT devices, which are less than

those specified for 54BCTdevices. The BCT family

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 G up to a practical maximum value for process variations and thermal effects.

Ty=ReJA(VcC ® IcctN e Io. e Vo)+TA Q)]

H
[=]

w
(=]

RgJya —Junction-to-Ambient Thermal Resistance— °C/W
-]
=]

where

Ty = virtual junction temperature
RgJA = thermal resistance, junction to ambient air
Ve = supply voltage (5 V for typical, 5.5 V for maximum)
Icc = supply current
N = the number of outputs
loL = the low-level output current
VoL = the low-level output voltage
TA = the ambient air temperature

Tdmax = ReJA (5.5 ® 131 e Icctyp+N e lo. e Vo)+Ta )

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

D3133, SEPTEMBER 1988 REVISED MAY 1989

o State of the Art BiICMOS Design SN54BCT125, SN54BCT126 ... J PACKAGE
Significantly Reduces Iccz SN74BCT125, SN74BCT126 ... N PACKAGE
(TOP VIEW)
o 3-State Outputs Drive Bus Lines or Buffer _
Memory Address Registers 16,167t Y14 vee _
1A ]2 13[] 4G, 4G*
o ESD Protection Exceeds 2000 V per wils 12 4A
MIL-STD-883C Method 3015 26,26 [+ nfer
e Package Options Include Standard Plastic 2A[s  10[136,3G"
and Ceramic 300-mil DIPs 2v[ls  of13a
8
o Dependable Texas Instruments Quality and END z 13
Reliability t G on 'BCT125; G on 'BCT126
description SN54BCT125, SN54BCT126 ... FK PACKAGE

(TOP VIEW)

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. 4":"
=
The SN54BCT125 and SN54BCT126 are O
characterized for operation over the full military =
temperature range of —55°C to 125°C. The o
SN74BCT125 and  SN74BCT126  are N
characterized for operation from 0°C to 70°C. o
9 10111213 =
FUNCTION TABLES 00>« C._)
N Z Z M M m
'BCT125 "BCT126 ©
(EACH BUFFER) (EACH BUFFER) t @ on 'BCT125; G on 'BCT126
NC—No internal connection
INPUTS | OUTPUT INPUTS | OUTPUT
G A Y G A Y
L H H H H H
L L L H L L
H X z L X z

= high level, L = low level, X = irrelevant

logic symbols¥

’BCT125 'BCT126
TN vy (3) 16 2 EN D (3)
(2) VY (2) v v
1A a 1A
Proei N 6) 26 & ®)
(5) 2y (5) f—— 2v
o (10 2 (10)
36— (8) 3 (8)
(9) e 3Y ;‘i (9) e 3Y
4G 03 (LI 4G 03 (1)
12 ‘ 12) v
QA e 4A
¥ These symbols are in accordance with ANSI/IEEE Std 91-1984 and |IEC Publication 617-12.
Pin numbers shown are for J and N packages.
PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of . Produ f to
specifications per the terms of Texas Instruments i
! processing does not Texas
necessarily include testing of all parameters.

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

logic diagrams (positive logic)

'BCT125 ’BCT126
8 (1) 16 (1)
3
1A (2) l/ By A (2) (3) W
4
26 (4) 26 (4)
(6)
2A ) l/ ©_ oy 2A 5) l/ 2y
1
g 9 3¢ 19!
9 (8)
3A L ‘/ B _ 3y 3A o l/ 3y
13)
o5 3 4G =
(12) (a1
4 (12) 1) ay aA 4y

Pin numbers shown are for J and N packages.

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

SUPPIY VORAGE, VO + -+ v e v vttt ittt ettt ettt —-05Vto7V
Inputvoltage (See NOte 1) . ... ot e e e —05Vto7V
Voltage applied to any output in the disabled or power-off state . ....................... -05Vto55V
Voltage applied to any outputinthe highstate ................... ... .. ...l —-0.5VtoVce

Current into any output in the low state: SN54BCT125, SN54BCT126.........ccovvinvnnnnnnn.
SN74BCT125,SN74BCT126.........ccvvniiniennnnnn

Operating free-air temperature range: SN54BCT125, SN64BCT126.................... —55°C to 125°C
SN74BCT125,SN74BCT126 .........ccovvnvinennnn.. 0°C to 70°C
Storage temperature range . ...t e e —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.

{i,
Texas
INSTRUMENTS
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SN54BCT125, SN54BCT126
SN74BCT125, SN74BCT126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

recommended operating conditions

SN54BCT125 SN74BCT125
SN54BCT126 SN74BCT126 UNIT
MIN NOM  MAX MIN NOM  MAX
Vcc  Supply voltage 45 5 55 4.5 5 55 \
ViH  High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 . 0.8 \
K Input clamp current —18 -18 mA
loH  High-level output current —12 —15 mA
loL  Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SNS4BCT125 SN74BCT125 uNIT
MIN TYPT  MAX MIN  TYPT  MAX
VIK Vcc =45V, ||=—18mA —1.2 -1.2 \]
IOH = —3mA 24 33 24 33 o
VOH Voc =45V |[log=—-12mA 2 3.2 v =
loH = —15mA 2 3.1 2
—aE loL = 48 mA 0.38 0.55 -
vou veoe = 48V oL = 64 mA 042 055 v o
1) Voo =55V, V=55V 0.1 0.1 mA 8
IH Vec =55V, V=27V 35 25 | pA s
M Vcc =55V, V=05V —20 -20 | pA o
lozH Voc =55V, Vp=27V 50 50 | pA =
lozL Vcc =55V, Vo=05V —50 —50 pA m
los# Vcc =55V, Vo=0 —100 —225 [ —100 —225 | mA
ICCH 19 31 19 31
IccL Vcc = 5.5V,  Outputs open 46 49 46 49 mA
lccz 6 12 6 12
[*] vcc =5V, Vi=25Vor05V 4 4 pF
Co Vcc =5V, Vo =25Vor05V 9 9

t All typical values are at Vog = 5V, T = 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.

{i,
Texas
INSTRUMENTS
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SHNJID SOND!G

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

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

PARAMETER TEST CONDITIONS SNS4BCT126 SN74BCT126 uNIT
MIN  TYPT  MAX MIN  TYPT  MAX
VIK Vcc =45V, ||=-18mA -1.2 -1.2 \%
IOH = —3mA 2.4 3.3 24 3.3
VOH Vcc =45V loH = —12mA 2 3.2 \
IoH = —15mA 2 3.1
Vo Voo = 45V | 1oL =48mA 0.38 0.55 v
loL = 64 mA 0.42 0.55
Iy Vecc =0V, Vi=7V 0.1 0.1 mA
I+ Vec =55V, V=27V 35 25 pA
M Vecc =55V, V| =05V —20 -20 | pA
lozH Vcc =55V, Vo=27V 50 50 wA
lozL Vcc =556V, Vo=05V —50 —50 rA
lost Vcc =55V, Vo=0 —100 —225 | —100 —225 | mA
ICCH 21 33 21 33
IcoL Vcc = 5.5V,  Outputs open 35 51 35 51 mA
Iccz 5 8 5 8
G Vcc =5V, Vy=25Vor05Vv 4 4 oF
Co Vec =5V, Vo =25Vor05V 9 9

t Al typical values are at Vog = 5V, 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.

2-8
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SN54BCT125, SN54BCT126
SN74BCT125, SN74BCT126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

’BCT125 switching characteristics (see Figure 1)

Voo =5V, Ve = 45Vto55V,
CL = 50 pF, L= 50pF,
R1 = 5000, R1=5000,
PARAMETER (m%':-) (ou:gur) R2 = 500 Q, R2 = 5000, UNIT
TA = 25°C TA = MIN to MAXT
'‘BCT125 SN54BCT125 SN74BCT125
MIN __TYP MAX | MIN MAX | MIN MAX
PLH A v 16 35 52 16 6 16 57| e
tPHL 2.7 5 69| 27 8| 27 77
Pz = v 34 67 9| 34 11 3.4 103 |
tpzL 5 82 104 5 128 5 1.7
tPHZ a v 3 5.8 7.4 3 9.4 3 8.9 ns
Lz 28 55 73| 28 99| 28 86

’BCT126 switching characteristics (see Figure 1)

Vec =5V, Vcc =45Vto55V,
Cp = 50 pF, CL = 50 pF, 'z’
R1= 5000, R1 =500 0, =
PARAMETER | FROM To R2 = 500 0, R2 = 500 0, uNIT 3
(INPUT) | (OUTPUT) TA = 25°C Ta = MIN to MAXT =
"BCT126 SN54BCT126 SN74BCT126 o
MIN __TYP MAX | MIN MAX | MIN MAX n
tPLH A v 15 36 49| 15 56| 15 54| oo o
tPHL 27 53 69| 27 77| 27 74 =
tpzH o v 26 48 64| 26 72| 26 71 e (®)
tpzL 3.7 6.4 8.3 37 10.5 37 10 m
tPHZ G v 32 66 82| a2 96 | 32 91 |
tPLZ 34 65 8| 34 123 | 34 107

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

{i’
Texas
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SN54BCT125, SN54BCT126
SN74BCT125, SN74BCT126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

A
L RL = R1 = R2
s1 SWITCH POSITION TABLE
TEST S1
R . tPLH Open
FROM OUTPUT — TEST toHL Open
UNDER TEST POINT
R2S . . tpzH Open
CL S 4
(See Note A) s PZL Closed
tPHZ Open
LOAD CIRCUIT PLZ Closed

—————3V
INPUT 15V 1.5V
! | ov OUTPUT
|
tPLH ¢ "—-——"— tPHL CONTROL
IN-PHASE | j H '~ Vou
ouTPUT | 15V | 1.5V
T I VoL
TPHL 19 —+tPLH
|
OUT-OF-PHASE 15V £ s VVOH WAVEFORM 1
OUTPUT L VoL (See Note B)
WAVEFORM 2
(See Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.CL includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR > 10 MHz, Zo = 50 Q, ty = 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 with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

{i’
EXAS
INSTRUMENTS
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SN54BCT240, SN74BCT240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D3057, OCTOBER 1987—REVISED OCTOBER 1988

e State of the Art BICMOS Design SN54BCT240 ... J PACKAGE
s|gnmcant|y Reduces |ccz SN74BCT240 ... DW OR N PACKAGE
(TOP VIEW)
o Comparable Speed and Improved Power — ),
Performance Relative to 54F/74F240 1G 5 ! 2°% Vee
1A1[]2 191 2G
o 3-State Outputs Drive Bus Lines or Buffer 2v4[]s 18] 1v1
Memory Address Registers ‘ 1a2[+ 1700 2a4
e ESD Protection Exceeds 2000 V per 2v3[]s  1e[J1y2
MIL-STD-883C, Method 3015 1A3[]s 15[] 2A3
o Package Options Include Plastic “Small f:i E; ::% ;Iz
Outline” Packages, Ceramic Chip Carriers, 2v1 [ 1201 1v4
and Standard Plastic and Ceramic 300-mil
DIPs GND [J1o  11[] 241
o Dependable Texas Instruments Quality and
Reliability SN54BCT240 ... FK PACKAGE
(TOP VIEW)

description

provide a choice of selected combinations of 1A4 3

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.

N Q
LTS a2
These octal buffers and line drivers are ]
designed specifically to improve both the 3212018 o
performance and density of three-state memory 1A2 1 =
address drivers, clock drivers, and bus-oriented 2Y3 2A4 o
receivers and transmitters. Taken together with 1A3 1Y2 N
the 'BCT241 and 'BCT244, these devices 2Y2 2A3 g
Q
m

e ) ) logic symbolt
The SN54’ family is characterized for operation gic sy
over the full military temperature range of gl EN
—55°C to 125°C. The SN74’ family is @
characterized for operation from 0°C to 70°C. 1A1 > v 18 4y,
(4) (16) 4y
1A2 ——
FUNCTION TABLE 1a3 & 04 qvs
(EACH BUFFER) 1as B 12 1va
INPUTS OUTPUT 26 Leaten
G 9
G A Y aaq N 5V 9 ,vq
L H L a2 130 _] 1) va
L L H 2a3 115 5 av3
H X z 2a4 L0 B3 ava
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12.
PRODUCTION DATA documents contain information Copyright © 1988, Texas Instruments Incorporated
current as of date. i to
specifications per the terms of Texas Instruments i
does not E

necessa ng of &l ore-
rlly include testing of all paramet INSTRUMENTS
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SN54BCT240, SN74BCT240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic diagram (positive logic)

-
1A1 2 - .—!‘!ﬂ'lv“
1A2 L] -—ﬂ1v2
1a3l8! ;Mtva
1ne 2 a2
241 ‘l"—.§o-——j.—-‘ﬂzv1
zAz%—ﬂzvz
2a3 118 izva
2ag 1) @ 5va

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

Supply VOIEGE, VGG + -+ vt v vttt it e et e
Inputvoltage (seeNote 1) ..ot e
Voltage applied to any output in the disabled or power-off state . ............
Voltage applied to any outputinthe highstate ...........................
Inputclampeurrent. . ...t e e e
Current into any output in the low state: SN54BCT240 ....................
SN74BCT240 ............ccnvnnn.

Operating free-air temperature range: SN54BCT240 ....................e.
’ SN74BCT240 ...........covvvnnnnnt,

Storage temperature range .. ......vcvvneevneteneernnnernneernneeeineens

-05Vto7V
—05Vto7V
—-05Vto55V
—-0.5VtoVce
—30 mA
96 mA
128 mA
—55°Cto 125°C
0°C to 70°C
—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.

recommended operating conditions

SN54BCT240 SN74BCT240 UNIT
) MIN NOM MAX MIN NOM MAX
VoG Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH  High-level input voltage 2 2 Vv
VIL Low-level input voltage 0.8 0.8 \
K Input clamp current —-18 —18 mA
loH  High-level output current -12 -15 mA
loL - Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C

3

XAS
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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 UNIT
MIN TYPT  MAX MIN  TYPT  MAX
VIK Vcc =45V, L= —-18mA -1.2 -1.2 \"
loH = —3mA 2.4 3.3 24 3.3
VOH Vcc =45V IoH = —12mA 2 3.2 v
IoH = —15mA 2 3.1
VoL Voo = 45V | lOL=48mA 0.38 0.55 v
loL = 64 mA 0.42 0.55
). Vcc =55V, V| =55V 0.1 01| mA
IH Vcc =55V, V[=27V 20 20| pA
I Voo =55V, V=05V -1 —1 mA
lozH Vocc =55V, Vo=27V 50 50 | pA
lozL Vocc =55V, Vo=05V —50 —50 | pA
los# Vcc =55V, Vpo=0 —100 —225 | —100 -225 [ mA
ICCH 19 31 19 31
lcoL Voe = 5.5V,  Outputs open 46 7 46 71 mA [7)]
Iccz 6 9 6 9 =
Ci Vec =5V, V| =25Vor05V 6 6 pF 3
Co Vec =5V, Vo =25Vor05V 11 1 pF =
t All typical values are at VGG = 5V, TA = 25°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. CD
switching characteristics (see Figure 1) g
Veec =5V, Vcc =45Vto55Y, Q
CL = 50 pF, CL = 50 pF, m
R1 = 500Q, R1 =500,
PARAMETER | FROM TO R2 = 500 Q, R2 = 5000, UNIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN.to MAX
'BCT240 SN54BCT240 SN74BCT240
MIN  TYP  MAX MIN MAX MIN MAX
tPLH A v 0.5 3.3 4.8 0.5 6.4 0.5 56 | s
tPHL 0.4 1.8 35 0.4 45 0.4 4
tpzH I Y 1 6.4 7.9 1 9.2 1 8.8 ns
tpzL 1 75 9.4 1 10.8 1 10.5
tPHZ I v 1 6 6.8 1 8.5 1 8.1 ns
tpLZ 1 6.7 8.1 1 10.6 1 9.5

EXAS {i’
- INSTRUMENTS
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SN54BCT240, SN74BCT240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L R = R1 = R2 SWITCH POSITION TABLE
s1
TEST s1
R1 : tPLH Open
FROM OUTPUT , TEST tPHL Open
UNDER TEST [ POINT tPzH Open
<
o R2 :: tPzL Closed
(See Note Al | i PHZ Open
= tpLZ Closed

LOAD CIRCUIT

OUTPUT
CONTROL

—————3V
INPUT 15V 15V
\ | oV WAVEFORM 1

i | (See Note B)
tPHL——> b—ot-m.n

| VoH
OUT-OF-PHASE 1.5V 15V
OUTPUT f——— VoL WAVEFORM 2

{See Note B)

————— 0V

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES . ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.CL includes probe and jig capacitance. .
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, ty = 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 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

TeExas *"

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

D3057, OCTOBER 1987—REVISED OCTOBER 1988

® State of the Art BICMOS Design SN54BCT241 ... J PACKAGE

Significantly Reduces lgcz SN74BCT241... DW OR N PACKAGE
(TOP VIEW)

o Comparable Speed and Improved Power

Performance Relative to '54F/74F241 16 IZ1 ™ 2°] Vee
1A1 ]2 191 126G
® ESD Protection Exceeds 2000 V per 2valls 18] 1v1
MIL-STD-883C, Method 3015 1A2[]4 17]] 2A4
e 3-State Outputs Drive Bus Lines or Buffer 2v3[]s  1e[J1y2
Memory Address Registers 1A3[Qe  15[]2A3
. 2Y2 1 )7 14 Y,
o Package Options Include Plastic “Small 1A4 EB ) 3% ; AZ
Outline” Packages, Ceramic Chip Carriers, 2v1 [Jo 12[] 1va
and Standard Plastic and Ceramic 300-mil
DIPs oND[J1o  11[]2A1
o Dependable Texas Instruments Quality and
Reliability SN54BCT241 ... FK PACKAGE
(TOP VIEW)
description ' t= O
NIesQ 2
These octal buffers and line drivers are 5
designed specifically to improve both the 321201 o
performance and density of three-state memory Y1 o=
address drivers, clock drivers, and bus-oriented 2A4 O
receivers and transmitters. Taken together with 1v2 n
the 'BCT240 and 'BCT244, these devices 2A3 o
provide the choice of selected combinations of 13 5
inverting outputs, symmetrical G (active-low b
output control) inputs, and complementary G m
and G inputs.
The SN54’ family is characterized for operation
over the full military temperature range of FUNCTION TABLES
—55°C to 125°C. The SN74’ family is (EACH BUFFER IN (EACH BUFFER IN
characterized for operation from 0°C to 70°C. FIRST SET) SECOND SET)
logic symboIT INPUTS | ouTpuT INPUTS | OUTPUT
W 1G_ 1A 1Y 26 2A 2y
16 EN L H H H H H
141 2 S8 s L L L HooL L
a2 @ a6 .y, H X z L X z
(6) 04 4ya
1A3 —
1A4 8 112 4y,
26 12 N
ay 10 S 9 L,y
2a2 L2 7). av2
2A3 A5 (:: 2Y3
2a4 1120 B3 2va
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12.
PRODUCTION DATA documents contain information Copyright © 1988, Texas Instruments Incorporated
f date. Produ nf t
:::r::tic:l:o:s W?«m of Tex:? If\::;u:rnzm:' *i’
ti g 8 NO

Texas
INSTRUMENTS
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SN54BCT241, SN74BCT241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic diagram (positive logic) *
~

18
2 (18)

1A1 2 1V v

a2 1 (16) 1vo
(€ N 18 s

1A3 |1V

184 (8) (12) 1va
19)

26 d
1 9

2A1 an 1P 9) 2v1

2A2 (13) (7) 2v2

VIC
2aa 118 N 5,y
2
Jag U7 @ ,va

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

Supply voltage, VcG -+ - - - . .. P -05Vto7V
Inputvoltage (see NOte 1) .. ..o it e e e —-05Vto7V
Voltage applied to any output in the disabled or power-offstate . ....................... —0.5Vto55V
Voltage applied to any outputinthe highstate ............ ... ... . . i ., —0.5Vto Voo
INPUL CIAMP CUITENE. . . . e et et et ee i naees —30 mA
Current into any output in the low state: SNS4BCT241 ...... ...t 96 mA
SN74BCT2471 ..ottt 128 mA

Operating free-air temperature range: SN54BCT241 .. .....ooviiiiiiiiiieennnn... —55°Cto 125°C
SN74BCT241 ..ot 0°C to 70°C

Storage temperature range .. ... i —65°C to 150°C

1 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-(ated 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

SN54BCT241 SN74BCT241 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 55 4.5 5 55 \2
ViH  High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
K input clamp current -18 —-18 mA
loH  High-level output current —-12 —-15 mA
loL Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C

{i,
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 CONDITIONS SN54BCT241 SN74BCT241 UNIT
MIN  TYPT MAX MIN  TYPT MAX
ViK Vcc =45V, = —18mA —-1.2 -1.2 \
IoH = —3mA 2.4 33 2.4 3.3
VOH Vec =45V | loH= —12mA 2 3.2 \
IoH = —15mA 2 3.1
VoL VGG = 4.5V loL = 48 mA 0.38 0.55 v
loL = 64 mA 0.42 0.55
1] Vcc =55V, V=55V 0.1 0.1 mA
IH Vcc =55V, V=27V 20 20 nA
n 1G or 2G Vece =5.5V,V| =05V -1 -1 mA
AnyAlnput [ Voo =55V,V| =05V —1.6 -1.6
lozH Vcc =55V, Vo=27V 50 50 pA
lozL Vcc =55V, Vpo=05V —50 —50 wA
losi Vcc=556V, Vo=0 —100 —225 —100 —225 mA o
IccH Vee = 55V, Outputs high 23 43 23 43 mA 'g
lcoL Outputs open Outputs low 53 85 53 85 mA o
Iccz Outputs disabled 4 10 4 10 mA k=
Ci VCC =5V,V| = 25Vor05V 6 6 oF (&)
Co Voc =5V,Vo = 25Vor05V R 11 pF »n
t All typical values are at Vg = 5V, Ta = 25°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. LE)
switching characteristics (see Figure 1) o
) Vee =5V, Vcc =45Vto b5V,
CL = 50 pF, CL = 50 pF,
R1 = 5000, R1 =500 Q,
PARAMETER | FROM T0 R2 = 500 0, v R2 = 500 0, UNIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAXS
'BCT241 SN54BCT241 SN74BCT241
MIN TYP MAX MIN MAX MIN MAX
tPLH A v 0.5 2.5 4.5 0.5 5.2 0.5 4.9 ns
tPHL 1 3 5.4 1 6.3 1 5.9
tpzH GorG Y 1 5.7 7.8 1 9.1 1 8.7 ns
tpzL 1 5.2 8.6 1 10 1 9.4
tPHZ GorG Y 1 5.8 6.8 1 8.4 1 8.1 ns
tpLZ 1 7 8.1 1 11 1 9.9

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

{i,
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SHNJID SONDIG

SN54BCT241, SN74BCT241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

v
L Ry = R1 = R2

s1

R1

FROM OUTPUT
UNDER TEST

c R2 <

(See Note A'; I -l

LOAD CIRCUIT

—————3V
INPUT m
i | ov
m.n-p—ﬂ % tpnL
IN-PHASE ' "~ VoH
OUTPUT 15v! 1.5V
| VoL
tPNL—!‘—"I ——b-tPLH

| | VoH
OUT-OF-PHASE 1.5V 1.6V
OUTPUT f
—= VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A.C| includes probe and jig capacitance.

SWITCH POSITION TABLE

TEST S1
‘PLH Open
tPHL Open
tPzH Open
tpzL Closed
tPHZ Open
tpLZ Closed

OUTPUT
CONTROL h
|
tpzL-®
|
WAVEFORM 1 |
(See Note B} :
tPZH—l
WAVEFORM 2
{See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE 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 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 Q, t; < 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

xas WP
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SN54BCT244, SN74BCT244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D3057, OCTOBER 1987—REVISED OCTOBER 1988

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

P-N-P Inputs Reduce DC Loading

o State of the Art BiICMOS Design
Significantly Reduces Iccz

o Comparable Speed and Improved Power
Performance Relative to 54F/74F244

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

o Package Options Include “Small Outline”
Packages, Ceramic Chip Carriers, and
Standard Plastic and Ceramic 300-mil DIPs

o 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 0°C to 70°C.

logic symbolt
1)

16 EN

11 2 5 v "2 ava
1A2 L'"— -—::—i:— 12
a3 18| 1v3
144 8 12 4va
26 (19) EN

aaq 10 S B
2a2 13| 7 ov2
2A3 %— B ova
2aq 12| 3 ova

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

SN54BCT244 ... J PACKAGE
SN74BCT244 ... DW OR N PACKAGE

(TOP VIEW)
161 Y20[] v
a1z 19[12G
2v4[]3 18[]1Y1
1A2[]4 17[] 244
2Y3[]s 16[]1v2
1A3[]s 15[] 2A3
2v2[]7 140 1Y3
1A4 s 13[] 2A2
2Y1 s 12[]1v4
GND [J1o 117 2A1

SN54BCT244 ... JK PACKAGE
(TOP VIEW)

18[] 1Y1
2A4
1Y2
2A3
1Y3

FUNCTION TABLE
OUTPUT DATA
CONTROL | INPUT outpuT
1G, 2G A Y

H X 4
L L L
L H H

PRODUCTION DATA documents contain information
date. Prodi form t

current as of 3 o
specifications per the terms of Texas Instruments i
does not TE.

necessarily include t'esﬁlng of allrparamele'rs. IN STRU M EN_'S

Copyright © 1988, Texas Instruments Incorporated

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265
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SHNAID SOND'E

SN54BCT244, SN74BCT244 ¥
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS -

logic diagram (positive logic)

15 :{>
C——*P
) 18)
1A1 V v
'
a2 1 l/I( 08 o
S|
1as 8 > (4 e
®) I'E 12)
1A4 l/ 1va
a2 N
p
a1 |( )
2A1 P 2v1
7
ap 3 [/I( D oy,
]

15, |‘E )
2a3 2L > 2v3
a7 I‘( 3
2A4 l/ 2va

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

SUPPlY VORAGE, VO G + e ottt et e —05Vto7V
INPUE VOB . . . . ettt e e e i e e et e s —-05Vto7V
Voltage applied to any output in the disabled or power-offstate . ....................... —05Vto55V
Voltage applied to any outputinthe highstate ................. .. .. .. ..ol —0.5VtoVce
Current into any output in the low state: SNS4BCT244 . ... .. ... ... it 96 mA
SN74BCT244 ... .. o 128 mA

Operating free-air temperature range: SN54BCT244 ................coiiiiiiiinnnn.. —55°C to 125°C
SN74BCT244 ... .ot 0°C to 70°C

Storage temperature range . ...t e —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.

{i’
Texas
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SN54BCT244, SN74BCT244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54BCT244

SN74BCT244

UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 55 \
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
liK Input clamp current -18 —-18 mA
loH  High-level output current —-12 -15 mA
loL  Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SN54BCT244 SN74BCT244 UNIT
MIN  TYPT MAX MIN  TYPT MAX
VIK Vcc =45V, = —-18mA —-1.2 —-1.2 \
IoH = —3mA 2.4 3.3 2.4 33
VOH Vcc =45V | IopH= —12mA 2 3.2 \
IoH = —15mA 2 3.1
VoL VoG = 45V loL = 48 mA 0.38 0.55 v
loL = 64 mA 0.42 0.55
Iy Vcc =565V, V=55V 0.1 0.1 mA
hH Vec =55V, V=27V 20 20 HA
L Vcc =565V, V=05V -1 -1 mA
lozH Voc =55V, Vpo=27V 50 50 | A
lozL Vocc =565V, Vpo=05V —50 —50 PA
los¥ Vec =565V, Vo=0 —100 —225 | —100 —225 [ mA
ICCH Outputs high 23 40 23 40 mA
IccL Vee = 55V Outputs low 53 80 53 80 mA
lccz Outputs disabled 4 10 4 10 mA
t Al typical values are at Vog = 5V, 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)
Vec =5V, Vcec = 45Vto55V,
CL = 50 pF, CL = 50 pF,
R1 = 5009, R1 = 500 Q,
PARAMETER | FROM TO R2 = 5000, R2 = 500 0, uNIT
(INPUT) | (OUTPUT) TA = 25°C TA = MIN to MAXS
’BCT244 SN54BCT244 SN74BCT244
MIN TYP MAX MIN MAX MIN MAX
tPLH A v 1.2 25 4.4 0.9 5.3 0.7 5 ns
tPHL 1.7 3.2 5 1.4 6 1.4 55
tPZH I v 2 5.7 7.8 2 9 2 8.7 ns
tpzL 2 5.9 8.1 2 9.4 2 8.9
tPHZ G v 2 5.4 6.7 2 8 2 7.7 ns
tpLz 2 6.1 7.6 -2 9.8 2 8.9
§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
3
TEXAS
INSTRUMENTS
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SUNJIID SOND!Y

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

PARAMETER MEASUREMENT INFORMATION

7V
L R = R1 = R2 SWITCH POSITION TABLE
s1
TEST s1
R1 tPLH Open
FROM OUTPUT TEST tPHL Open
UNDER TEST v POINT tpzH Open
>
o= HZE; tpzL Closed
(See Note A) tPHZ Open
= tpLZ Closed
LOAD CIRCUIT
OUTPUT
CONTROL
—————3V
INPUT 15V 15V
{ ov
:p._H.T,_,, P—'r'PHL WAVEFORM 1
IN-PHASE t d—— VOH (See Note B)
OUTPUT 15V 15V
| | VoL
TPHL ——— M——p+tPLH
[
OUT-OF PHASE 15V ! AL, WAVEFORM 2
ouTPUT : gt Vou (See Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zg = 50 Q, ty < 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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SN54BCT245, SN74BCT245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D3057, SEPTEMBER 1988—REVISED APRIL 1989

o BiCMOS Design Substantially Reduces SN54BCT245 ... J PACKAGE

Standby Current SN74BCT245 ... DW OR N PACKAGE
(TOP VIEW)
e 3-State Outputs Drive Bus Lines Directly
pRr U200 Vee

o ESD Protection Exceeds 2000 V per a2 1901 G
MIL-STD-883C Method 3015 a2lls  1sfe1

e Comparable Speed and Improved Power A3+ 170082
Performance Relative to SN54F245, A4 []s 16[]1B3
SN74F245 A5 [e 15[1B4

® Package Options Include Plastic “Small A6 L7 14l 85
Outline” Packages, Ceramic Chip Carriers, A7 s 13% B6
and Standard Plastic and Ceramic 300-mil A8[s  12]]B7
DIPs GND[Jio  11[]B8

description SN54BCT245 ... FK PACKAGE

These octal bus transceivers are designed for (TOP VIEW)
asynchronous two-way communication between =z 8 »
data buses. Implementing the control function << a>lo —
minimizes external timing requirements. 3
The devices allow data transmission from the A B1 =
bus to the B bus or from the B bus to the A bus B2 o
depending upon the logic level at the direction B3 22
control (DIR) input. The enable input (G) can B4 ®)
disable the device so that the buses are BS =
effectively isolated. g

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 0°C to 70°C.

FUNCTION TABLE

DIRECTION
ENABLE g
s CONTROL OPERATION
DIR

L L B data to A bus

L H A data to B bus

H X Isolation
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
current as of date. form to
specifications per the terms of Texas Instruments i

does not

necessarlly include testing of all parameters. l NSTRUMENTS
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SUN2IIY SOND'E

SN54BCT245, SN74BCT245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolt

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

it
DlR'_t 3 EN1 (BA]
. 3 EN2 [AB]
PORCIN DRI
3) - 2V )
A2 (—4?'.— -~ o) B2
A3 —4->—1 < B3
5|
A4 :-G)L-’— < 1:: B4
A5 (-7?"—' < 3 BS
A6 —€>— < B6
@ 2)
A7 o) <o 87
A8 —4-p— < ! B8

Publication 617-12.
Pin numbers shown are for DW, J, and N packages.

logic diagram (positive logic)

1)
DIR

19 =

2)

(3)
A2

(4)
A3

(5)
A4

(6)
A5

)\

P, ] ve o1
~N

1 an 82

I S7H0 Wi

l (15) B4

(7)
A6

(8)
A7

9)
A8

1 w2 87

<l

\15; l (11) 88

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

Supply voltage,
Input voltage (s

Operating free-air temperature range: SN54BCT245

Storage temperature range

/03P
e NOtE 1) ..o e e

Voltage applied to any output in the disabled or power-off state
Voltage applied to any output in the high state
Current into any output in the low state: SN54BCT245

—05Vto7V
—05Vto7V
—05Vto55V
—0.5VtoVceo
96 mA
128 mA
—55°C to 125°C
0°Cto 70°C
—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.

recommended operating conditions

SN54BCT245 SN74BCT245 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \'
ViL Low-level input voltage 0.8 0.8 \"
K Input clamp current —18 —18 mA
IoH  High-level output current A1-AB —3 3| mA
B1-B8 —12 —15 mA
loL  Low-level output current A1-A8 20 24 mA
B1-B8 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
*p
EXAS
INSTRUMENTS
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SN54BCT245, SN74BCT245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

electrical characteristics over recommended operating free-air temperature range, Vgcg = 5.5V
(unless otherwise noted)

PARAMETER TEST CONDITIONS SN54BCT245 SN74BCT245 uNIT
MIN TYPT MAX | MIN TYPT  MAX
VIK Vcc =45V, k= —18mA -1.2 —-1.2 \
Any A IOH = —1mA 25 3.4 25 34
IoOH = —3mA 2.4 3.3 2.4 3.3
VOH Vec =45V | IoH= —3mA 2.4 3.3 24 3.3 \
Any B IoH = —12mA 2 3.2
IoH = —15mA 2 3.1
Ay A 0L = 20 mA 03 05
VoL VoG = 45V | loL=24mA 0.35 05|
Any B oL = 48 mA 038 055
loL = 64 mA 0.42 0.55
i# AandB_ Vcc =55V | V=55V 1 1 mA
DIRandG | Vcc =55V | Vj=55V 0.1 0.1
i |AadB | yeo =55V, V=27V 70 00 uA
DIR and G 20 20 [7)]
w  |AaB | yeo =55V, V=05V —085 ~065 | ma §
DIRand G 1.2 12 o
los® | AWA Voo — 55V, Vo0 ~60 150 | —60 =150 | A =
Any B —100 ~225 | —100 —225 (&)
ICCH Voo = 5.5V, SeeNote2 36 57 36 57 (/5]
IcoL VoG = 55V, See Note 2 57 90 57 90 | mA o
lccz Vcc =55V 10 15 10 15 E
Cin__| GandDIR 7 7 Q
Cio | AtoB Voo =55V, V|=25Vor05V 9 9 pF m
Clo Bto A 12 12

t Al typical values are at Voo = 5V, TA = 25°C.

* For 1/0 ports, the parameters I and Ij_ 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)

Voo = 5V, Voc = 45Vt055VY,
CL — 50 pF, CL = 50 pF,
R1 = 500 0, R1 = 5000,
PARAMETER | FROM TO R2 = 500 0, R2 = 500 0, uNIT
(INPUT) | (OUTPUT) Tp = 25°C TA = MIN to MAX
"BCT245 SN54BCT245 SN74BCT245
MIN __TYP MAX| MIN MAX | MIN MAX
tPLH AorB | BorA 1 44 6 7 72 1 A
PHL 15 48 66 15 76 15 7
tPZH = AorB 15 8 94 15 12 5 09 o
tpzL 15 8 102 15 118 15 116
tPHZ - AorB 15 58 83 15 97 5 93| -
PLz 15 5.1 78 15 96 5 9.1

{i’
Texas
INSTRUMENTS
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SHN2UIID SOND!Y

SN54BCT245, SN74BCT245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L Ry = R1 = R2 SWITCH POSITION TABLE
s1
TEST S1
R1 tPLH Open
FROM OUTPUT . TEST {PHL Open
UNDER TEST [ POINT tPzH Open
cL R23 tpzL Closed
(See Note A) I l. tPHZ Open
= tpPLZ Closed
LOAD CIRCUIT
OUTPUT
e — 3y CONTROL
INPUT 15V 15V

IN-PHASE ! "~ Von
OUTPUT : 15V ! 1.5V WAVEFORM 1
! Vou {See Note B)

1
TPHL ——— M——tPLH
|
OUT-OF-PHASE 15V ) s vv°"
U : :
ouTpuT —== VoL WAVEFORM 2
VOLTAGE WAVEFORMS (See Note B)

PROPAGATION DELAY TIMES

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.C| 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, Zg = 50 , t; < 2.5 ns, t; < 2.5 ns.
D. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. SWITCHING CHARACTERISTICS

Exas WP
INSTRUMENTS
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SN54BCT373, SN74BCT373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

D3145, SEPTEMBER 1988—REVISED OCTOBER 1988

e 8-Latches in a Single Package SN54BCT373 ... J PACKAGE
SN74BCT373 ... DW OR N PACKAGE

o 3-State Bus-Driving True Outputs (TOP VIEW)

® Full Parallel Access for Loading oct “Y20[]vee

o State of the Art BICMOS Design 102 ro[l8a
Significantly Reduces Igc 10[]s +t8[]8D

2o(]+ w7J7D

o Comparable Speed and Improved Power 29 E 5 16% 7Q
Performance Relative to 54F/74F373 3as 151 6Q

e 3-State Outputs Drive Bus Lines or Buffer 307 14dsD
Memory Address Registers 4p[]s  13[]sD

® ESD Protection Exceeds 2000 V per 4Q E ?o :f% sQ
MIL-STD-883C, Method 3015 GND ¢

o Package Options Include Plastic “Small

Outline” Packages, Ceramic Chip Carriers, SNS4BCT373 ... FK PACKAGE

and Standard Plastic Ceramic 300-mil DIPs (TOP VIEW)
e 2l3 83

description

These 8-bit latches feature three-state outputs 32 12019

designed specifically for driving highly capacitive 2D [14 18[] 8D

or relatively low-impedance loads. They are 2Qls 17[] 7D

particularly suitable for implementing buffer 3Qpe 16[17Q

registers, 1/0 ports, bidirectional bus drivers, 307 15[} 6Q

and working registers. 4D s 14[] 6D
9 10 111213

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 FUNCTION TABLE
up at the D inputs. (each latch)

A buffered output-control (OC) input can be INPUTS OUTPUT
used to place the eight outputs in either a Q
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.

[~ NéNe Na]
<t Z. 0w

ENABLE C
H

D

H H
L L
X Qo
X Z

H
L
X

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 SN54BCT373 is characterized for operation
over the full military temperature range of
—55°C to 125°C. The SN74BCT373 is
characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information Copyright © 1988, Texas Instruments Incorporated
current as of publication date. Products conform to .
specifications per the terms of Texas Instruments %

does not EXAS
INSTRUMENTS

necessarily include testing of all'paramcms.
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SHNJJID SONWD!G

SN54BCT373, SN74BCT373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

logic symbolT logic diagram (positive logic)

oc ) esfrn 55 1 D
e e
(1)
m | L [ ——" >0~
w & i b v 10 E‘m

. {2)

20 4| | 8)  5q 02 ) 0 i a

30_:7: . |_{6) 39

ap_18) ] (9 40 <

sp_(13) (12 5o ®-o(C1 (5)
e 2Q

60 _114) 19 o 20 & 1D @

70_017) 18)_ 50

8p_018) 19 _ e : _ 1 ©
I (7) 0 3a
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC

Publication 617-12.
Pin numbers shown are for DW, J, and N packages.

(9)

g

{12)

(13) sQ
50 10
[ o [ (15)
[ o (3 (16)
7 17) s 7Q

(19)
(18)

Q
8D 1D 8

i

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

SUPPIY VORBGE, VOG -+t v vttt ettt ettt e e e e —05Vto7V
Inputvoltage (see Note 1) ... ... et e —-05Vto7V
Voltage applied to any output in the disabled or power-offstate ......................... —-05Vto7V
Voltage applied to any outputinthe highstate .....................cociiiiia... —-0.5VtoVce
Input Clamp CUITENE. . ... . —30 mA
Current into any output in the low state: SNE4BCT373 ...ttt iiiiienirnaeannns 96 mA
SN74BCT373 ..ot 128 mA

Operating free-air temperature range: SN54BCT373 ..o, —55°C to 125°C
SN74BCT373 ..ot 0°C to 70°C

Storage temperature range ... ...t e —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 indi 1 under “‘recc ded operating conditions” is not irnplied"
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

SN54BCT373 SN74BCT373 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 \
ViL Low-level input voltage 0.8 0.8 \
ik Input clamp current —18 —18 mA
loH High-level output current -12 -15 mA
loL.  Low-level output current 48 64 mA
TA Operating free-air temperature ~55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SN54BCT373 SN74BCT373 uNIT
MIN  TYPT  MAX]| MIN TYPT  maAX
ViK Voc =45V, lj=-18mA —-1.2 -1.2 \"
IOH = —3mA 24 33 2.4 3.3
VOH VGG = 45V OH = —12mA 2 32 v a
IOH = —15mA 2 3.1 =
VoL Voo - 45V IoL = 48 mA 038__ 055 v o
loL = 64 mA 042 055 6
lozH Vcc =565V, Vo=27V 50 50 nA
lozL Vec =55V, Vpo=05V —50 —50 MA 8
I Voc =55V, V=55V 0.4 04| mA s
IH Voo =55V, V|=27V 20 20| pA o
L Voc =55V, V=05V —0.6 —0.6| mA E
los¥ Vcc =55V, Vo=0 —100 —225| —100 —225| mA
lccL Vec =55V 37 60 37 60 mA
ICCH Vocc =55V 2 5 2 5 mA
lccz Vce = 5.5V 5 8 5 8 mA
G Vcc =5V, Vi=25Vor05V 6 6 pF
Co Vcc=5VY, VO =25Vor05V 11 11 pF
t All typical values are at Vo = 5V, T = 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.
timing requirements
Vee = 5V, V=45Vto55V,
Ta = 25°C TA = MIN to MAXS UNIT
’BCT373 SN54BCT373 SN74BCT373
MIN MAX MIN MAX MIN MAX
tsy Setup time, Data before enable C | 2 2 2 ns
th Hold time, Data after enable C | 5.5 55 5.5 ns
tw  Pulse duration, Enable C high 75 7.5 75 ns
§ For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
*p
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SN54BCT373, SN74BCT373
OCTAL D-TYPE TRANSPARENT LATCHES

WITH 3-STATE OUTPUTS

switching characteristics (see Figure 1)

Vec =5V, Vcc = 45Vio55V,
Cy = 50 pF, CL = 50 pF,
R1=5000, R1 = 500 Q,
PARAMETER FROM To R2 = 5000, R2 = 5000, UNIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAXT
'BCT373 SN54BCT373 SN74BCT373
MIN TYP MAX MIN MAX MIN MAX
tPLH D Any Q 2 5.9 7.7 1.5 10.1 2 93 ns
tPHL D Any Q 2 6.7 8.5 1 10.3 1.5 9.5 ns
tPLH [9 Any Q 2 6.2 8.2 2 10.1 2 9.3 ns
tPHL C Any Q 2 5.9 7.8 2 9.2 2 8.8 ns
tpzH 0C Any Q 1 7.8 9.6 1 12.3 1 1.8 ns
tpzL [e]¢] Any Q 1 8.2 10.2 1 12.5 1 12 ns
tPHZ oC Any Q 1 4.9 6.6 1 7.4 1 7 ns
tpLZ 0oc Any Q 1 5 6.7 1 8.1 1 74 ns

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

VOLTAGE WAVEFORMS

VOLTAGE WAVEFORMS

OUTPUTS
PARAMETER MEASUREMENT INFORMATION
7v
L RL = R1 = R2 SWITCH POSITION TABLE
s1 .
TEST s1
R1 tPLH Open
tPHL Open
FROM OUTPUT y— TEST tpzH Open
UNDER TEST L rowr tpzL Closed
>
CL R2¢g tPHZ Open
(See Note A) | tPLZ Closed
LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG
TIMING 3v HIGH-LEVEL A
INPUT __ﬁ—- PULSE 1.5V 1.5VX
e ——————- ov ' tw ] ov
ol th-o
ot \ . - v — sv
DATA Yis5v 1.5V LOW-LEVEL X15V 1.5Vy
INPUT ov PULSE OV

SETUP AND HOLD TIMES PULSE DURATIONS
—————3V
INPUT 15V 15V OUTPUT
i ! ov CONTROL
TPLH-f¢—i [ el
IN-PHASE | ! H "~ — Vo
OUTPUT | 1.5V 1.6 V
T | . VoL
TPHL—H—5 - 1PLH WAVEFORM 1
| | \7
OUT-OF-PHASE 15V 5V OH (See Note B)
OUTPUT A
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES :’;AV:F?RBM, 2
ee Note

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.C| includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t = 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 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
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SN54BCT374, SN74BCT374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3130, SEPTEMBER 1988—REVISED DECEMBER 1988

e 8 D-Type Flip-Flops in a Single Package SNS4BCT374 ... J PACKAGE
o SN74BCT374 ... DW OR N PACKAGE
e 3-State Bus-Driving True Outputs (TOP VIEW)
® Full Parallel Access for Loading oc O T20] v
o Buffered Control Inputs 1Q[]2 19[] 8Q
e State of the Art BICMOS Design iD[s  15[]8D
Significantly Reduces Icc 2D E 4 17% 7D
2Q[]s 16
o Comparable Speed and Improved Power sg s 1sf] Zg
Performance Relative to 54F/74F374 s 14f76D
e 3-State Outputs Drive Bus Lines or Buffer 408 13[]sD
Memory Address Registers 4Q[Je 12[]5Q
e ESD Protection Exceeds 2000 V per GNDLJt0 11} ICLK
MIL-STD-883C Method 3015
o Package Options Include Plastic “Small . FUNCTION TABLE
Outline” Packages, Ceramic Chip Carriers, (each flip-tiop)
and Standard Plastic and Ceramic 3000-mil
DIPs INPUTS | ouTpuT
BE Q
description oc CLK D
. L T H H
These 8-bit flip-flops feature 3-state outputs L T L L
designed specifically for driving highly capacitive L L X Qo
or relatively low-impedance loads. They are L H X Qo
particularly suitable for implementing buffer L 1 X X0
registers, 1/0 ports, bidirectional bus drivers, H X X z

and working registers.

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 (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 or pull-up components.

The output control (OC) 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 0°C to 70°C.

PRODUCTION DATA documenu contain IMormatlon Copyright © 1988, Texas Instruments Incorporated
current as of date. to
specifications per the terms of Texas Instruments @

does not
INSTRUMENTS

necessarily include mtlng of all parameters.
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SN54BCT374, SN74BCT374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
— (1
— (1) oc ———*{>—
OC —E>EN
(1)
PSLLIIN CL"_‘D"' £ @
Tt ) O
— —
103 ® > vl—ZL e Y £ o,
202 LIRPY 20" E i
] ©® a0
a8 9 40 o' E ©) 20
5p 13 (AL,
PUILL) 19 gq 40(8) E PPN
ST/ | _ve o
(18) (19)
80 | — 8@ (13) E Mso
5D
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12. "a) E % 5 ca 1]
Pin numbers shown are for DW, J, or N packages. 60— -5
(16) 2
T b 70 m—
BT . ) 5
o
18 8aQ
ep" ) s
Q
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* m
SUPPIY VOIAGE, VTG + + o v vt ettt e e e et e e e e —05Vto7V
Inputvoltage (see Note 1) ... ...t e et —-05Vto7V
Voltage applied to any output in the disabled or power-offstate ........................ -05Vto55V
Voltage applied to any outputinthe highstate ................... ... ... —-0.5VtoVce
INPUt ClamP CUITENt. . . ... e et —30mA
Current into any output in the low state: SNS4BCT374 ........vutineii i 96 mA
SN74BCT374 ..ottt 128 mA
Operating free-air temperature range: SN54BCT374 .. ... .cointiiiii i —55°C to 125°C
SN74BCT374 ..ot e 0°C to 70°C
Storage temperature range . . . .. ..ottt et e —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.

{ip
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SN54BCT374, SN74BCT374

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

WITH 3-STATE OUTPUTS

recommended operating conditions

SN54BCT374 SN74BCT374 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply Voltage 4.5 5 5.5 45 5 5.5 \')
V|4  High-level input voltage 2 2 Vv
VIL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 —18 mA
loH  High-level output current -12 —15 mA
loL  Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SNS4BCT374 SN74BCT374 uNIT
MIN  TYPT  MAX MIN  TYPT  mAX
VIK Vocc =45V, ||= —18mA —1.2 —1.2 v
IOH = —3mA 24 33 2.4 33
VOoH Voo =45V loH = —12mA 2 3.2 \
IoH = —15mA 2 3.1
_ oL = 48 mA 0.38 0.55
vou VoG = 48V oL = 64 mA 0.42 055 v
lozH Vcc =55V, Vo=27V 50 50 pA
lozL Vocc =55V, Vo=05V —50 -50 | pA
I Vocc =55V, V|=55V 0.4 04| mA
IIH Vcc =55V, Vi=27V 20 | 20| pA
I Vec =55V, Vi=05V —-0.6 —06| mA
los¥ Vecc =55V, Vo=0 —100 —225 | —100 —225 | mA
lccL Vcc =55V 37 60 37 60 mA
IcCH Voo = 5.5V 2 5 2 5| mA
Iccz Vcc =55V 5 8 5 8 mA
Ci Vec =5V, V|=25Vor05V 6 6 PF .
Co Voc =5V, Vo=25Vor05V 10 10 pF
t Al typical values are at VGG = 5V, 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.
timing requirements
Vec =5V, Vecc =45Vto5.5YV,
TA = 25°C TA = MIN to MAXS UNIT
) ’BCT374 SN54BCT374 SN74BCT374
MIN MAX MIN MAX MIN MAX
folock  Clock frequency 70 70 70 | MHz
tsu Setup time, Data before CLK T 6.5 6.5 6.5 ns
th Hold time, Data before CLK 1 0 0 0 ns
tw Pulse duration, CLK high 7 8 7 ns

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

switching characteristics (see Figure 1)

Veec =5V, Vcc =45Vto55V,
CL = 50 pF, CL = 50 pF,
R1 = 5000, R1 = 5009,
PARAMETER FROM TO R2 = 500 Q, R2 = 500 0, uNIT
(INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAXt
'BCT374 SN54BCT374 SN74BCT374
MIN __TYP ___MAX | MIN _ MAX | MIN __ MAX
[ 70 70 70 MHz
PLH oK a 2 7.2 91 2 116 2 106 e
PHL 2 74 88 2 106 2 10
PzH o a 1 83 101 1 127 1 123 "
tPzL 1 86 106 1 13 1 127
PHZ p— a 1 47 63 1 74 1 68 e
tPLz 1 48 63 1 75 1 68

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

BiCMOS Circuits

{i’
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SN54BCT374, SN74BCT374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

SHNJAID SOND!G

v
L RL = R1 = R2 SWITCH POSITION TABLE
s1
TEST s1
R1 tPLH Open
tPHL Open
FROM OUTPUT TEST tpzH Open
UNDER TEST POINT tpzL Closed
<
cL R2g tPHz | Open
(See Note A) | tpLz Closed
LOAD CIRCUIT
TIMING 3v
INPUT sV
SO Grireiniai ov HIGH-LEVEL N
:._tsu_w— h"‘“l v PULSE 15v 15V b ov
- — 1] |
DATA I15V '1.5\/ - tw —&
INPUT : ov — v —& 3v
VOLTAGE WAVEFORMS :8&';5"& W
SETUP AND HOLD TIMES ———-0v

VOLTAGE WAVEFORMS
PULSE DURATIONS

OUTPUT
CONTROL

————— 3V
INPUT 15V 16V
| i ov

tPLH -|In——ﬂ [ tenL

IN-PHASE ! ! "~ — Von
ouTPUT | 15V 1.6V
i VoL WAVEFORM 1

'PHL-‘O——H —-tPLH (See Note B)
I
OUT-OF-PHASE 15V /i 5y oM
ouTPUT A
VOLTAGE WAVEFORMS gAV’E‘FORm 2
ee Note

PROPAGATION DELAY TIMES

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zg = 50 Q, t < 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

xas W
INSTRUMENTS
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SN54BCT540, SN74BCT540
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

D3125, JULY 1988

e State of the Art BiCMOS Design SN54BCT540 ... J PACKAGE

Signlﬂcantly Reduces |ccz SN74BCT540 ... DW OR N PACKAGE
(TOP VIEW)

o 3-State Outputs Drive Bus Lines or Buffer _
Memory Address Registers :11 E'z ~ ?2 i ‘égc
P-N-P Inputs Reduce D-C Loading a2z 18] v
Data Flow-Through Pinout (All Inputs on A3[]s 172
Opposite Side from Outputs) A4l]s  18[]v3

o Package Options Include Plastic “Small 22 Ej :j% ig
Outline” Packages, Ceramic Chip Carriers, A7 1301 ve
and Standard Plastic and Ceramic 300-mil
DIPs As[s  12[0v7

GND[Jio 11[]vs

o Dependable Texas Instruments Quality and

Reliability
SNS4BCT540 ... FK PACKAGE

description (TOP VIEW)
These octal buffers and line drivers are bl >8|S
designed to have the performance of the

popular SN54BCT240/SN74BCT240 series and, 2
at the same time, offer a pinout with inputs and A3
outputs on opposite sides of the package. This A4
arrangement greatly enhances printed circuit AS

board layout. A6

N
<
3

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 SN54BCT540 is characterized for operation
over the full military temperature range of
—55°C to 125°C. The SN74BCT540 is
characterized for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS OUTPUT
& Y

X -
X X I r |(»

NNMrZI

Z = High Impedance

PRODUCTION DATA documents contain information Copyright © 1988, Texas Instruments Incorporated
current as of date. fe to
specifications per the terms of Texas Instruments Q’

does not EXAS
INSTRUMENTS

necessarlly Include testing of all parameters,
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SN54BCT540, SN74BCT540
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

logic symbol logic diagram (positive logic)
1
_ (M . &
G1 EN G (19)
G209 1 2
m LJ (2) (18)
a2 S S LR A1 g v1
(3) (17)
A2 o v2 a2 12 “1n
A3 (4) 1 Y3 ! Y2
T :i’» v a3 2 = ; LA
Asﬂ.—., Y5 b
agtTl__ 13) yg (5) 11s)
8) 112) A4 Y4
A7 e Y7 )
ag -2 ) ve as 18 LTI
t This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC @ ‘ (3
Publication 617-12. A6 ) Yé
p
a7 8 [;/E na .
1
ag 2 [;/E (LI

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

Supply voltage, Vcg - . - - - SN —-05Vto7V
Inputvoltage . . ... o e —-05Vto7V
Voltage applied to any output in the disabled or power-offstate ........................ ~-05Vto55V
Voltage applied to any outputinthe highstate ............... ... i, —-0.5VtoVce
Current into any output in the low state: SN54BCT540 ............viiiiiriniininiinnanenens. 96 mA
SN74BCT540 ... ..ottt 128 mA

Operating free-air temperature range: SN54BCT540 .................... e —55°C to 125°C
SN74BCT540 .....vitii i 0°C to 70°C

Storage temperature range . . ... .....vuuin ettt e —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.

(o]

to absolut i ted conditions for extended periods may affect device reliability.

recommended operating conditions

SN54BCT540 SN74BCT540 UNIT
MIN NOM MAX MIN NOM MAX
Voc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \']
VIH  High-level input voltage 2 2 \
VIL  Low-level input voltage 0.8 0.8 \
Ik Input clamp current —18 -18 mA
loH  High-level output current —12 —15 mA
loL  Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C

2-38
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SN54BCT540, SN74BCT540
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS? SNS4BCTS40 SN74BCTS40 uNIT
MIN  TYPE  MAX MIN.  TYPF  MAX
VIK Vcc =45V, ||= —-18mA -1.2 -1.2 \
loH = —3mA 24 3.3 2.4 3.3
VOH Vcc =45V IoH = —12mA 2 3.2 . \
loH = —15mA 2 3.1
VoL VoG = 4.5V loL = 48 mA 0.38 0.55 v
loL = 64 mA 0.42 0.55
lozH Vcc =565V, Vpo=27V 50 50 pA
lozL Voc =565V, Vo=05V -50 —50 PA
) Vcec =55V, V| =55V 0.1 01| mA
WH Vcc =55V, V=27V 20 20 pA
IiL Vcc =55V, V=05V -0.6 —0.6 mA
los? Vcc =55V, Vo=0 —100 —225 [ —100 -225 | mA
IccL Vcec =565V 45 71 . 45 71 mA
ICCH Voe = 5.5V 20 30 20 30 mA 7))
lccz Vcc =55V 3 6 3 6 mA =
Gj Vcc =5V, Vj=25Vor0.5V 6 5 PF 3
Co Vecc =5V, Vi=25Vor05V 10 ’ 10 R
t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. 0
$All typical values are at Voo = 5V, Tp = 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. o
switching characteristics g
-
Vec =5V, Voc = 45V105.5V, m
CL = 50 pF, CL = 50 pF, ’
R1 =500 Q, R1 = 5009,
PARAMETER | FROM T0 R2 = 5000, R2 = 500 0, UNIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAXT
’BCT540 SN54BCT540 SN74BCT540
MIN TYP MAX MIN MAX MIN MAX
tPLH A Y 25 4.1 58 1.9 72 2 6.9 ns
tPHL A Y 0.6 1.9 35 0.3 45 0.3 4| ns
tpzH G Y 4.8 6.8 8.9 4.1 10.4 4.1 10.1 ns
tpzL G Y 6 8 10 53 11.8 5.3 13| ns
tPHZ G Y 35 5.7 7.8 2.7 9.4 2.7 9 ns
tpLZ G Y 3.8 55 7.4 35 8.9 3.5 8.5 ns
t For conditions specified as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
3
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SN54BCT540, SN74BCT540
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L R = R1 = R2
$1 SWITCH POSITION TABLE
TEST S1
R1
tPLH Open
FROM OUTPUT TEST tPHL Open
UNDER TEST P
L romr , tPZH Open
cL R22 tpzL Closed
(See Note A) | Y tPHZ Open
= tpLZ Closed
LOAD CIRCUIT '
OUTPUT
CONTROL

—————3V
! ov

|
|
tPLH ! ¢ - tPHL
'
1

IN-PHASE | X d = — Vou WAVEFORM 1
QUTPUT © S 1.5V (See Note B
|

Vo
1
tPHL—1——¥ }—>tPLH

! ) Vou

Sorpur ASE 1.5V 15V WAVEFORM 2
—== VoL (See Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.C 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 internai 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 Q, ty < 2.5 ns, tf < 2.5 ns.

FIGURE 1. SWITCHING CHARACTERISTICS

{i’
EXAS
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SN54BCT541, SN74BCT541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

D3126, JULY 1988

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 G1 or G2 is high, all eight
outputs are in the high-impedance state.

The SN54BCT541 is characterized for operation
over the full military temperature range of

—55°C to 125°C. The SN74BCT541 s
characterized for operation from 0°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 ... J PACKAGE
SN74BCT541 ... DW OR N PACKAGE
(TOP VIEW)

1t Y20 vee
a1 [z 191 G2
a2 18[] Y1
A3 []4 170 v2
a4lls  18[]v3
Ase 15[ v4
a6 []7 14[]v5
A7 e 13[]Y6
ABE9 12[]Y7
GND[Jio  11|]v8
SN54BCT541 ... FK PACKAGE
(TOP VIEW)
Q
Y2528
LI dLIL]
32 12019
A3[]4 wdw
A4[]s 1700 Y2
A5 []6 16[] Y3
A6[]7 15[] Y4
A7 [18 14 Y5
9 10 111213
oA
0 QO ~ o
<z > > >
o

PRODUCTION DATA doeumenu contain lnlormauon
current as of d to
specifications per the terms ol Texas Inttruments
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SN54BCT541, SN74BCT541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

logic symbolT logic diagram (positive logic)
" & . ) (1)
G§1——DN EN : (19)
5209 G2 +
1 (2) PE (18)
a2 5o —18 v, A1 1>—1 Y1
a2 13 an ., @ r‘ “n
A2 Y2
T T \—e
(
A4 b Y4 (4) (16)
a5 () 14) v A3 ’—— Y3
a6 -2 13 e aq 18 PE as) .,
A7 (8) u2 .., | Ve b
(9) LR} (6) P[ (14)
A8 p—— Y8 A5 12" Y5
t This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC N r I P (13)
Publication 617-12. A6 V Y6
‘ [—‘P
) ay 18 > 2 o
(2]
g ag 2 l/'{ (LI,
»
O absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥
3 SUPPIY VORBGE, VG + - v vt ee ettt ettt e —05Vto7V
c INPUt VOIAGE (SEE NOTE 1) ..ttt ittt ettt e e ettt e ieeenas —-05Vto7V
5," Voltage applied to any output in the disabled or power-offstate . ....................... -0.5Vto55V
Voltage applied to any outputinthe highstate .................. ... ..ot —0.5VtoVoe
Current into any output in the low state: SNSABCT541 . ..ottt eneenns 96 mA
SN74BCT541 .. ..coviiie i e, 128 mA
Operating free-air temperature range: SN54BCT541 . ......... ...t —55°Cto 125°C
SN74BCTB41 ..ottt e e 0°C to 70°C
Storage temperature range . . . ... v vttt ettt e e e —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

SN54BCT541 SN74BCT541 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 45 5 5.5 4.5 5 55 \
V|4  High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
K Input clamp current —18 —18 mA
loH  High-level output current -12 —-15 mA
loL  Low-level output current 48 64 mA
TA Operating free-air temperature —56 125 0 701 °C

EXAS ‘4’
INSTRUMENTS
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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 CONDITIONS! SNS4BCTS41 SN74BCTS41 uNIT
MIN  TYPF  MAX MIN  TYPF  MAX
VIK Vcc =45V, | = —18mA —1.2 —1.2 v
IoH = —3mA 2.4 33 2.4 3.3
VOH Vcc =45V IoOH = —12mA 2 3.2 v
loh = —15mA 2 3.1
VoL VoG = 45V oL = 48 mA 0.38 055 v
loL = 64 mA 042 055
lozH Vec =565V, Vo=27V 50 50 pA
lozL Ve =55V, Vo=05V —50 —50 pA
I Vcc =55V, V=7V 0.1 01| mA
IH Voc =556V, V=27V 20 20 pA
m Vecc =565V, V=05V —0.6 —06| mA
los® Vcc =55V, Vo=0 —100 —225 [ —100 —225 | mA
lccL Voe = 5.5V 47 72 47 72 mA
ICCH Vcc =55V 27 40 27 40| mA
lccz Vcec =65V 5 7 5 7 mA
[e] Vec =5V, Vi=25Vor05V 5 5 oF
Co Vocc =5V, V|=25Vor05V 10 10
t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
Al typical values are at VGG = 5V, Tp = 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)
Veec =5V, Vg =45Vio55Y,
Cp = 50 pF, CL = 50 pF,
R1 =500, R1 =500 Q,
PARAMETER | FROM TO R2 = 5000, R2 = 5000, UNIT
(INPUT) | (OUTPUT) TA = 25°C Ta = MIN to MAXT
'BCT541 SN54BCT541 SN74BCT541
MIN TYP  MAX MIN MAX MIN MAX
tPLH A Y 2.1 3.7 5.3 1.7 6.3 1.7 6 ns
tPHL A Y 3.7 5.5 75 3.2 8.7 3.4 82| ns
tpzH < Y 5.3 7.2 9.3 4.4 11 4.6 107 | ns
tpzL [] Y 6 8 104 5.4 12.4 5.4 15| ns
tPHZ [ Y 35 5.6 7.6 3 9.1 3 86| ns
tpLZ G Y 3.4 5.2 7.2 3 9.4 3 8.6 ns
TEXAS
INSTRUMENTS
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SN54BCT541, SN74BCT541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L AL = R1 = R2
$1 SWITCH POSITION TABLE
R1 TEST s1
tPLH Open
FROM OUTPUT . TEST
UNDER TEST P POINT tPHL Open
R23 tpzH Open
(See Not f\'i 1 tpzL Closed
60 Note
tPHZ Open
= tpLz Closed
LOAD CIRCUIT
ouTPUT
CONTROL
—————3V
INPUT 15V 15V
! | ov

‘PLH-;Q——N [ttt

- WAVEFORM 1
IN-PHASE ! N VoH
|
OUTPUT 15V : 1.5V (See Note B)

| | Vo
PHL——H ——tPLH
! 1 VoH
OUT-OFW WAVEFORM 2
ouTPUT —=—=— VoL (See Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

. NOTES: A.Cg 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, Zg = 50 Q, t; < 2.5 ns, tf < 2.5 ns.

FIGURE 1. SWITCHING CHARACTERISTICS

Exas WP
INSTRUMENTS
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SN54BCT543, SN74BCT543
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3199, NOVEMBER 1988

3-State True Outputs SN54BCT543 ... JT PACKAGE
SN74BCT543 ... DW OR NT PACKAGE
Back-to-Back Registers for Storage (TOP VIEW)
Package Options Include Plastic “Smalil —_— )
. A X N v
Outline” Packages, Ceramic Chip Carriers LEBA E12 2: o
and Standard Plastic and Ceramic 300-mil GBA ] CEBA
DIPs A1[]s  22[]B1
A2[]+ 21082
description A3[]s zo% B3
The ‘BCT543 octal transceiver contains two sets ﬁ; E : :: i :;
of D-type latches for temporary storage of data as[ls 171186
flowing in either direction. Separate Latch s 18]
Enable (LEAB or LEBA) and Output Enable : A7 do s B7
(GAB or GBA) inputs are provided for each __A8 i B8
register to permit independent control in either CeaB[Jir 4[] LEAB
direction of data flow. _ oND[fiz 13[]GAB
The A-to-B Enable (CEAB) input must be low in
order to enter data from A or to output data from SNG4BCTS43 ... FK PACKAGE @
B. Having CEAB low and LEAB low makes the (TOP VIEW) ‘5
A-to-B latches transparent; a subsequent low-to- <|Z < o
high transition of LEAB puts the A latches in the - |8 ‘g o8 @ - o=
storage mode. With CEAB and GAB both low, e o
the 3-state B outputs are active and reflect the 4 3 2 1282726 n
data present at the output of the A latches. Data A2(]s 25[]B2 o
flow from B to A is similar, but requires using the A3[]e 24[]B3 E
CEBA, LEBA, and GBA inputs. A4[]7 23[]B4 —
. . . Nc e 22[]NC m
The SN54BCT543 is characterized for operation A5 1o 21185
“over the full military temperature range of A6 110 20086
—55°C to 125°C. The SN74BCT543 is IN4ilt 19087
characterized for operation from 0°C to 70°C. 12131415 1617 18
FUNCTION TABLE P
R
INPUTS OUTPUTS | LATCHSTATUS (S -~
GAB CEAB LEAB DATA|B1THRU B8 ATOBt NC—No internal connection
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: B-to-A flow control is the same except
uses CEBA, LEBA, and GBA.
+ Data present before low-to-high transition of LEAB.
PRODUCTION DATA documents contain information Copyright © 1988, Texas Instruments Incorporated

specifications per the terms of Texas Instruments
does not

current as of publication date. Products conform to ‘
necessarily include testing of allrpnrameters.
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SN54BCT543, SN74BCT543
OCTAL REGISTERED TRANSCEIVERS

~WITH 3-STATE OUTPUTS

logic symbol

G8A 2L d 1en3
ceea -23L_nd 61
tesa -l —d 1c5
GTBL 2EN4
ceas -1l r 62
LEABL 2C6 H
(3) (22)
TR
6D a
(L)) D v 21
1 T
Az ® (20) o3
1 RGN
6) (19)
1 RS
AS o o 85
1 A g
A6 8 AL B6
1 A o
A7 L) A 87
1 A g
(10) (15) 88

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

Publication 617-12.

logic diagram (positive logic)

GBA (2)

CEBA (23)

LEBA
13
cap 2
L (11
ceas -+
—_ (4
LeAs 2!

A1l

Ly
A 4

5; €1 22)
10 <> B1

c1
L)

-

VL v l

v
TO 7 OTHER CHANNELS

Pin numbers shown are for DW, JT, and NT packages.

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

Supply voltage, Vcc
Input voltage (I/0 ports) (see Note 1)
Input voltage (Excluding 1/0 ports) (see Note 1)
Voltage applied to any output in the high state

Input clamp current

Storage temperature range

Current into any output in the low state: SN54BCT543
SN74BCT543
Operating free-air temperature range: SN54BCT543
SN74BCT543

—05Vto7V
—05Vto55V
-05Vto7V
—0.5VtoVoeo
—30 mA
96 mA
128 mA
—-55°C to 125°C
0°C to 70°C
—65°C to 150°C

% Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the dewoe These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indi

d under *

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.

conditions” is not implied.

2-46

xas WP

E
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265



SN54BCT543, SN74BCT543
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54BCT543 SN74BCT543 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \')
K Input clamp current —-18 —-18 mA
loH High-level output current -12 -15 mA
loL Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SNS4BOTS43 SN74BCT543 uNIT
MIN  TYPT MAX MIN  TYPT MAX
VIK Vcc =45V, lj= —18mA -1.2 -1.2 v
IoH = —3mA 2.4 3.3 2.4 3.3
VOH Vog =45V IoH = —12mA 2 3.2 '
IoH = —15mA 2 3.1
VoL VoG = 45V loL = 48 mA 0.38 0.55 v
loL = 64 mA 0.42 0.55
] Vcc =55V,V| =55V 0.4 0.4 mA
HS ﬁﬁﬂ?' Voo = 55V, V) = 27V 20 201 A
AandB 70 70
Control -06 -06
s inputs Voc =55V,V| =05V . mA
AandB —0.65 —0.65
los¥ Vecc =55V,Vo =0 —100 —225 | —100 —225 mA
lccL Vcc =55V 45 Al 45 71 mA
ICCH Vecc =55V 5 8 5 8 mA
lccz vcec =55V 9 15 5 15 mA
Gi ggﬁ}’:‘ VGG =5V, V| = 25V or05V 6 6 PF
Cio AandB | Vcc=5V,V|=25Vor05V 16 16 pF
t All typical values are at Vee =5V, 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.
§ For I/0 ports, the parameters I and Ij_ include the off-state output current.
+p
TEXAS
INSTRUMENTS
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SN54BCT543, SN74BCT543
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

timing requirements

Vee =5V, Vec =45Vtos.5V,
TaA = 25°C TA = MIN TO MAXT UNIT
’BCT543 SN54BCT543 SN74BCT543
MIN MAX MIN MAX MIN MAX
tsy Setup time, data before latch enable T 4.5 4.5 4.5 ns
th Hold time, data after latch enable T 1.5 1.5 1.5 ns
tw  Pulse duration, latch enable low 7 7 7 ns
switching characteristics (see Figure 1)
Ve =5V, Vcc =45Vto55Y,
CL = 50 pF, CL = 50 pF,
R1 = 500 Q, R1 =500 Q,
PARAMETER FROM To R2 = 500 9, R2 = 500 0, UNIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN TO MAXT
’BCT543 SN54BCT543 SN74BCT543
MIN TYP MAX MIN MAX MIN ‘MAX
tPLH AorB BorA 2 5.7 7.5 2 9.9 2 8.8 ns
tPHL 2 6.3 8.2 2 9.7 2 9.6
tPLH iE AorB 2 8.2 10.3 2 13.9 2 12.9 ns
tPHL 2 8.5 10.6 2 13.2 2 12.7
tPZH s AorB 1 6.8 8.6 1 114 1 10.7 ns
tpzL 1 8.7 10.8 1 12.8 1 12.3
tPHZ s AorB 1 5.5 7.2 1 8.8 1 8.1 ns
tpLZ 1 47 6.4 1 8.1 1 7.2
tpzH e AorB 1 7.6 9.8 1 12.8 1 12 ns
tpzL 1 9.5 11.6 1 13.8 1 13.5
tpHZ e AorB 1 5.8 75 1 9.3 1 8.5 ns
tpLZ 1 4.8 6.7 1 8.4 1 7.6

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
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SN54BCT543, SN74BCT543
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L RL = R1 = R2
$1 SWITCH POSITION TABLE
A TEST S1
tPLH Open
FROM OUTPUT TEST tPHL Open
UNDER TEST f_ POINT
a2 s tPzH Open
CL ? tpzL Closed
(See Note A) i tPHZ Open
=4 tpLz Closed
LOAD CIRCUIT
weT __/5v__ i g
INPUT
L=~ -—=-=--0V 3
- 1,0 th - 5
<---—-3v
1 |
DATA A 15V n
INPUT ov o
VOLTAGE WAVEFORMS =
SETUP AND HOLD TIMES Q
11]
- —— —3V
INPUT 16V 15V OUTPUT
; | ov CONTROL
TPLH -p¢—— e
IN-PHASE . X \ =T Vou
outPUT | 15V 1.5V
| | Vou
tPHL 14— —>—tPLH WAVEFORM 1

| | Vi See Note B)
OUT-OF-PHASE 15V AL !
OUTPUT L v
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES WAVEFORM 2

(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cg includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty = 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 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

{i’
Texas
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SN54BCT534, SN74BCT534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3322, AUGUST 1989

8 D-Type Flip-Flops In a Single Package SN54BCT534 ... J PACKAGE

.
SN74BCT534 ... DW OR N PACKAGE
o 3-State Bus-Driving Inverting Outputs (TOP VIEW)
o Full Parallel Access for Loading ocf
o Buffered Control Inputs 1Q 2
o State of the Art BICMOS Design 10[]s
Significantly Reduces Iccz ;g E;
o Functionally Equivalent to 54F534 and 3q[s
74F534 3p[}7
@ ESD Protection Exceeds 2000 V per 4D[]s
MIL-STD-883C Method 3015 4a (e
i GND [J10
o Power-Up High-Impedance State
® Package Options Include Plastic “Small SN54BCT534 . .. FK PACKAGE
Outline”” Packages, Ceramic Chip Carriers, (TOP VIEW)
and Standard Plastic and Ceramic 300-mil '
DIPs a0y >8.3
o Dependable Texas Instruments Quality and 3% 73019
Reliability 20[14 18] 8D
description 2Q[1s 177D
) 3Q[Js 16[] 7Q
These 8-bit flip-flops feature 3-state outputs 3p{17 15[] 6Q
designed specifically for driving highly capacitive 4D[18 14[] 6D
or relatively low-impedance loads. They are 9 10111213

particularly suitable for implementing buffer
registers, |/O ports, bidirectional bus drivers,
and working registers.

o yloa
Yz5ow
oo

The eight flip-flops of the 'BCT534 are edge-triggered D-type 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 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 or pull-up components.

The output control (OC) 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 SN54BCT534 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74BCT534 is characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments »
y p does not

necessarily include testing of all parameters.
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SN54BCT534, SN74BCT534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

FUNCTION TABLE logic diagram (positive logic)

(each flip-flop)
R
INPUTS OUTPUTS 1
oK 3 CLK -—Do—‘

¢—op C1

]

o]
S

[e]

z-rr|§

X =

X X~ I |0
I

[ b C1
2D 1D

N
I
N
ol

logic symbol

’&i
’$0_5_
1 ap L 'H:? & > 5
OC ——E>EN
1
CLK D> c1 .%
—>C1
8 4Q
2 —1 - ) 4D 1D
1D ) vpPp—1a
_ [
2D 4 ‘xi-zo 12 ﬂ
7 6 13 o—Cp C1 58 -5
3D. P>~——30 5D 10 o
Pr SR ) (‘.—;
13 12 .
50 ~—_50 14 —Cp C1 ’-MGﬁ o
60—12 S 155 6D 1D o
L 16 J g
18 1Y = i - —0p C1 16 __
8D F~—— 80 17 76 ﬁ
70 1D

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

18 > C1
80 ————————— 10

!;
@
ol

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

SUPPIY VORAGE, VO G - - - vttt ettt ettt et e e e —-05Vto7V
Input voltage, Vi (SEe NOte 1) ... .. e 05Vto7V
Voltage applied to any output in the disabled or power-offstate .. ...................... —05Vto55V
Voltage applied to any outputinthe highstate .............. ... ... ... ... ..ot —0.5VtoVce
INpUtCIamP CUITENt. . . ... i i i i —30 mA
Current into any output in the low state: SNSABCT534 ..........iineiiniiiiiiiinaeannnn. 96 mA
SN74BCT534 ..o 128 mA

Operating free-air temperature range: SN54BCT534 . ... ...ttt —55°C to 125°C
SN74BCT534 . ..o 0°C to 70°C

Storage temperature range . . ...ttt s —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.

{i’
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SN54BCT534, SN74BCT534

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

WITH 3-STATE OUTPUTS

recommended operating conditions

SN54BCT534 SN74BCT534 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 55 4.5 5 55 \
ViH . High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
loH  High-level output current —-12 —-15 mA
loL  Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SN54BCT534 SN74BCT534 UNIT
MIN TYPT MAX MIN TYPT MAX
Vik Vcc =45V, = —-18mA —1.2 -1.2 \
IOH = —3mA 2.4 33 2.4 33
VOH - Vcec = 45V IoH = —12mA 2 3.2 A
loH = —15mA 2 3.1
VoL VCe = 45V loL = 48 mA 0.38 0.55 v
oL = 64 mA 0.42 0.55
"lozH Vcc =55V, Vo=27V 50 50 pA
lozL Vcc =55V, Vo=05V —50 —50 | A
I Vcc =556V, V| =55V 0.4 04| mA
H VoG =55V, V|=27V 20 20 | pA
I Voc =55V, V=05V —0.6 -06 | mA
lost Vcc =556V, Vo=0 —100 —225 | —100 —225 | mA
lcoL Vcc =55V, Vo=0 38 55 38 55 mA
ICCH Vcc =55V, Vo=0 5 8 5 8 mA
Iccz Vcc =556V, Vo=0 45 7 45 7] mA
[¢] V)= VgcgcorGND,Vcc =5V 6 6 pF
Co Vo = VccorGND,Voc =5V 10 10 . pF

t Al typical values are at Vgg = 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.

2-52

xas *P

E
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265




SN54BCT534, SN74BCT534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

timing requirements

Vce = 5V, Vcc =45Vio55V,
TA = 25°C TA = MIN to MAXT UNIT
'BCT534 SN54BCT534 SN74BCT534
MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency 0 77 0 a7 0 77 MHz
tsu Setup time, before enable CLK T Data high 6 6 6 ns
Data low 9.5 9.5 9.5
th Hold time after CLK T Data high 0 0 0 ns
Data low 1 1 1
t;N Pulse duration CLK high 6 6 6 ns
CLK low 7 7 7
switching characteristics (see Figure 1)
Vec =5V, Vcc =45Vto55V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 = 500 Q, R1 = 500 Q, UNIT
(INPUT) | (OUTPUT) R2 = 500 O, " R2=500Q, 7))
TA = 25°C TA = MIN to MAXT =
"BCT534 SN54BCT534 SN74BCT534 3
MIN TYP  MAX MIN  MAX MIN  MAX ™
fmax 77 77 77 MHz (8]
tPLH CLK a 3.3 6.7 9.6 3.3 12.8 3.3 11.4 ns (7))
tPHL 35 6.2 8.8 35 11 35 10 (@]
tPzH o6 a 3.9 76 103 39 131 39 125] o =
tPzL 26 82 111 26 13.7 26 133 O
tPHZ o6 a 2.6 4.7 6.7 2.6 8 26 7.4 ns m
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 Conditions.

TeExas J@
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SN54BCT534, SN74BCT534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS -
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L RL = R1 = R2
s1 SWITCH POSITION TABLE
TEST S1
" tPLH Open
FROM OUTPUT y— TEST tPHL Open
UNDER TEST [ POINT tPzH Open
o R2 i: tpzL Closed
(See Note A) I tPHZ Open
tPLZ Closed

LOAD CIRCUIT

TIMING 3V
INPUT 15V
--------- ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

—————3V
INPUT 15V 15V OUTPUT
: | ov CONTROL
tPLH—b) [t teue '
1
|

IN-PHASE X "~ — VoH
OUTPUT | 15V, 1.5V
|

V
! oL
tPHL —¢——» ———tPLH WAVEFORM 1
| | VoH (See Note B)
OUT-OF-PHASE 15V 15V .
OUTPUT : - Vo
- L
WAVEFORM 2
(See Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, ty = 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 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

EXAS {if
INSTRUMENTS
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SN54BCT620A, SN74BCT620A
OCTAL BUS TRANSCEIVERS

D3196, SEPTEMBER 1987—REVISED NOVEMBER 1988

o State of the Art BICMOS Design SN54BCT620A ... J PACKAGE
Significantly Reduces Iccz SN74BCT620A ... DW OR N PACKAGE
® P-N-P Inputs Reduce DC Loadin (Top view
9 GABLJr “J20[ ]V
e Functionally Equivalent to 54F620 and A1[]2 19[]GBA
74F620 A2[|s  18[]B1
e ESD Protection Exceeds 2000 V per A3[]4  17[]B2
MIL-STD-833C Method 3015 A4[ls  1e[]B3
o Package Options Include Plastic “Small :2%: :i %:g
Outline” Packages, Ceramic Chip Carriers, A7(s 13[]86
and Standard Plastic and Ceramic 300-mil A8[]s 12187
DIPs
GND[]10  11[]B8
o Dependable Texas Instruments Quality and
Reliability

SN54BCT620A ... FK PACKAGE
description (TOP VIEW)

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

~— o m
<<é>|(9
2 1

B1
B2
B3
B4
B5

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 FUNCTION TABLE

BiCMOS Circuits

[ l=)
< Z
(O]

bus transceivers the capability to store data by
simultaneous activation of GBA and GAB. Each ENABLE INPUTS OPERATION
output reinforces its input in this transceiver GBA GAB BCT620A
configuration. When both enable inputs are L L B data to A bus
activated and all other data sources to the two " "  data 1o B bus
sets of bus lines are at high impedance, both
sets of bus lines (16 in all) will remain at their H L Isolation
last states. L H B data to A bus
The SN54BCT620A is characterized for L H A data to B bus
operation over the full military temperature range
of —55°C to 125°C. The SN74BCT620A is
characterized for operation from 0°C to 70°C.

PRODUCTION DATA dowmenu contain Inlommlon Copyright © 1988, Texas Instruments Incorporated

current as to N
specifications per the terms M Texas Instruments # -

does not TEXAS
INSTRUMENTS

necessarily include testing of all| parameters.
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SUN2JID SOWO!Y

SN54BCT620A, SN74BCT620A
OCTAL BUS TRANSCEIVERS

logic symbol . logic diagram (positive logic)

gea 12 Jens GeA
GAB ———— : GAB
L (18)
B1
A «9— B2
. A1 81
a3 Vee Y .
15)
a4 (5)‘1: +9— B4
14
as Ulee PO
L A2

=
m
2
N

17)

5 X
QIQ

<

-

4

(7) 13)

A7 “”AI <] «9— B7 i
o _ (1) v )
N Al b 70 OTHER SiX

TRANSCEIVERS

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

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

SUPPIY VORAGE, VG + - vt vttt et ettt e ettt et ettt et a et eanneennneans —-05Vto7V
Input voltage (see Note 1): Controlinputs. .. ...ttt —-05Vto7V
1/OPOMS o —-05Vto55V

Voltage applied to any output in the disabled or power-offstate . ....................... —-0.5Vto55V
Voltage applied to any outputinthe highstate .................cooooiiiiiiiiiit, —-0.5VtoVce
INPUL CIAMP CUITENE. . . .ttt ettt ettt et ettt ettt aniainaeeaeas —30 mA
Current into any output inthe low state: SNS4BCTB20A .. ......ciiniiiiiiiii it 96 mA
SN74BCTB20A. ...ttt eaaeeannnes 128 mA

Operating free-air temperature range: SN54BCT620A . ........cvviiiiiiiinninnennen. —55°C to 125°C
SN74BCTB20A . ..ot eienes 0°C to 70°C

Storage temperature range . ... ...vvne vttt ettt i e —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.

{ip
EXAS
INSTRUMENTS
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SN54BCT620A, SN74BCT620A
OCTAL BUS TRANSCEIVERS

recommended operating conditions

SN54BCT620A SN74BCT620A UNIT
MIN NOM MAX MIN NOM MAX
Voc  Supply voltage 4.5 5 5.5 4.5 5 - 5.5 \
ViH4  High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 Vv
K Input clamp current —-18 —18 mA
IoOH  High-level output current Any A -3 —3| mA
Any B —-12 —15 mA
loL  Low-level output current Any A 20 24 | mA
Any B 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SN54BCT620A SN74BCT620A uNIT
MIN  TYPT  MAX MIN  TYPT  MAX
VIK Vec =45V, ||=—-18mA -1.2 —1.2 \% ﬂ
Any A Voo - 45V | loH= —1mA 25 3.4 25 34 % 'S
IOH = —3mA 24 33 24 33 v I~
VOH I0H = —3mA 2.4 3.3 2.4 3.3 v 6
Any B Vecc =45V | IoH= —12mA 2 3.2 \
loH = —15mA 2 3.1 \ 8
Any A Voo = 45V | 1oL =20mA 0.3 0.5 v s
VoL loL = 24 mA 0.35 0.5 \ %)
AnyB Voo = 45V | oL = 48mA 0.38 0.55 v ﬁ
loL = 64 mA 0.42 0.55 Vv
: AandB_ Voc =55V, V| =55V 1.0 1.0 | mA
GABorGBA | Voo =55V, V=55V 0.1 01| mA
t | AandB_ Voc =55V, V=27V 70 70 | pA
GABOrGBA | Voc =55V, Vi =27V 20 20 [ pA
|IL* Aand B_ Voc =55V, V=05V —0.65 —0.65 mA
GABOrGBA | Voc =55V, V=05V —0.60 -060 | mA
lost |AWA Vcc =55V, Vo=0 —60 —150 —60 —150 | mA
Any B Vcc =55V, Vo=0 —100 —225 —100 —225 mA
IcCH Voc =55V, SeeNote2 23 37 23 37 mA
lcoL Vocc = 5.5V, SeeNote2 53 84 53 84 mA
lccz Vcc =55V 4 10 4 10 mA
Ci GABorGBA | Vcc =5V, Vi=25Vor05V 5 5 pF
Y A - - 9 9
Cio 5 Vcc =5V, V|=25Vor05V = = pF

t Al typical values are at Vo = 5V, Tp = 25°C.

 For 1/0 ports, the parameters I and ljL 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.

{ip
EXAS
INSTRUMENTS
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SN54BCT620A, SN74BCT620A
OCTAL BUS TRANSCEIVERS

swltchlng characteristicé (see Figure 1)

Vec =5V, Vcc =45Vto55Y,
Cp = 50pF, - CL = 50pF, -
R1 = 500 0, R1 = 500 0,
PARAMETER | FROM T0 R2 = 500 Q, R2 = 500 0, UNIT
(INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAXt ,
"BCT620A SN54BCT620A SN74BCT620A
MIN _TYP  _MAX | MIN MAX | MIN MAX
Py A 5 06 34 52| 06 62| 06 58| oo
tPHL : 04 19 34| o4 37| 04 36
tPLH 5 A 09 44 5| 09 72| 08 69| oo
tPHL ‘ 01 2 37|  od 4| o1 39
tpzH p— A 35 72 92| a5 09| 35 106 | o
tpzL 37 76 98| a7 15| 37 114
PHZ SEA A 31 53 86| 3.1 108 ] 34 0] e
Lz 13 44 69 13 83 13 78
tpzH GAB s 2 53 67 2 79 2 ZA
tPzL 29 641 8.1 29 92| 29 9
tPHZ GAB 5 2.1 52 7 2.1 85| 24 81| o
PLz 0.1 37 53| 04 6| 01 5.9

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

{i’
EXAS
INSTRUMENTS
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SN54BCT620A, SN74BCT620A
OCTAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

7v
L RL = R1 = R2
1 SWITCH POSITION TABLE
a1 TEST S1
FROM O ol oven
UTPUT TEST 1 Open
UNDER TEST POINT ,:;: OZen
S
n cL R2g tpzL Closed
{ ote A) b tPHZ Open
= tpLz Closed
LOAD CIRCUIT
TIMING 3v HIGH-LEVEL """ T3V
INPUT * 15V ov PULSE 1.5V 1.5V
e — - ' | ov
r— ty —&
- tgy-oi¢ th “: tw ..‘9
v ! c---—3vV v — 3v =
DATA M LOW-LEVEL 1.5V 1.5V 3
INPUT ov PULSE [ o _av [
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS (54
SETUP AND HOLD TIMES PULSE DURATIONS 8
" ————3V OUTPUT =
INPUT 15V 15V CONTROL o
! h ov [
PLH - N R
IN-PHASE | p H S
outpur | 15V 1.5 V
| I VoL WAVEFORM 1
tPHL 14— —>+1PLH (See Note B)
| [ VoH
OUT-OF-PHASE 15V 5V
OUTPUT e~ VoL
VOLTAGE WAVEFORMS WAVEFORM 2
PROPAGATION DELAY TIMES (See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zg = 50 Q, t < 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

EXAS ‘tif
INSTRUMENTS
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SHN2AID SOND!'E

SN54BCT623, SN74BCT623
OCTAL BUS TRANSCEIVERS

D3057, SEPTEMBER 1988—REVISED NOVEMBER 1988

e State of the Art BICMOS Design SN54BCT623 ... J PACKAGE
Significantly Reduces IcCz SN74BCT623 ... DW OR N PACKAGE
(TOP VIEW)
o Functionally Equivalent to SN54F623 and
SN74F623 GﬁE 1
2
o ESD Protection Exceeds 2000 V per A2[]s
MIL-STD-833C Method 3015 A3[]s
e Package Options Include Plastic “Small A4[]s
Outline” Packages, Ceramic Chip Carriers, A5[]s
and Standard Plastic and Ceramic 300-mil As[}7
DIPs A7[]s
A8
o Dependable Texas Instruments Quality and S
. GND
Reliability
description SN54BCT623 ... FK PACKAGE
These octal bus transceivers are designed (TOP VIEW)
for asynchronous two-way communications ~e® 88
between data buses. The control function <L L O >0
implementation allows for maximum flexibility in 2 1
timing. A3 B1

B2
B3
B4
BS

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

00O woN

device so that the buses are effectively isolated. <zooo
The dual-enable configuration gives the octal
bus transceivers the capability to store data by FUNCTION TABLE
simultaneous activation of GBA and GAB. Each
output reinforces its input in this transceiver ENABLE INPUTS

. - . OPERATION
configuration. When both enable inputs are GBA GAB
activated and all other data sources to the two
sets of bus lines are at high impedance, both L L B datato A bus
sets of bus lines (16 in all) will remain at their H H A data to B bus
last states. H L Isolation
The SN54BCT623 is characterized for operation L H B data to A bus
over the full military temperature range of
—55°C to 125°C. The SN74BCT623 is L H | AdatatoBbus
characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain Information Copyright © 1988, Texas Instruments Incorporated

specifications per the terms of Texas Instruments
p does not
necessarily include testing of all parameters.

current as of publication date. Products conform to R N
‘l’

Texas
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SN54BCT623, SN74BCT623
OCTAL BUS TRANSCEIVERS

logic symbol logic diagram (positive logic)
g8a 19 N[ en §BA____CD_
GAB ——==—eeeq EN2

m L (18) GaB

VA < B1

(1)
(2)
A1 t
&) ‘ D 2v 17) _g
A2 t < B2
A3 (4_): 16) 83 A1 —* B1
e I = e ‘/5:,
AS ‘t‘” ‘ PO
A6 ‘lt o 8 A2 B2
- (7]
a8 (9) 11) 88 :.5.'
T 1 v v o
TO OTHER SIX 6
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC TRANSCEIVERS
Publication 617-12, 8
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥ =
SUPPlY VOGS, VO + vt vttt ettt e et et -05Vto7V 9
Input voltage (see Note 1): Control inputs. ..ot —-05Vto7V m
' IO POMS ettt ettt et —-05Vto55V
Voltage applied to any output in the disabled or power-offstate . ....................... -0.5Vto55V
Voltage applied to any outputinthe highstate ................. .. ... ... —-0.5VtoVce
INPUL CIAMP CUITENE. . . ..ot i it e et ettt et enannnns —30 mA
Current into any output in the low state: SNS4BCT623 ............coiiiiiiiiiiiiiiiiennenn. 96 mA
SN74BCT623 . ..o ittt eieieeiieaannnn 128 mA
Operating free-air temperature range: SN54BCT623 ............ccoiviiiiiniiennnn. —55°C to 125°C
SN74BCT623 . ..ottt 0°C to 70°C
Storage temperaturerange .......... ... i —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 indi d under ‘“‘recc ded 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.

Exas P
INSTRUMENTS
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SN54BCT623, SN74BCT623
OCTAL BUS TRANSCEIVERS

recommended operating conditions

SN54BCT623 SN74BCT623 UNIT
MIN NOM  MAX MIN NOM  MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 55 \
Vi4  High-level input voltage 2 2 \
VjL  Low-level input voltage 0.8 08 v
K Input clamp current -18 —-18 mA
IoH  High-level output current Any A -3 =31 ma
Any B -12 —15
loL  Low-level output current Any A 20 24| A
Any B 48 64
TA Operating free-air temperature ~55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SN&4BCTE23 SN74BCT623 uNIT
MIN  TYPT  MAX MIN  TYPT  MAX
VIK Voc =45V, lj= —18mA -1.2 -1.2 v
Any A Voo = 45V loH = —1mA 2.5 3.4 25 3.4
) IoH = —3mA 2.4 33 2.4 3.3
VOH loH = —3mA 2.4 3.3 24 3.3 v
Any B Vecc =45V | IoH= —12mA 2 3.2
IoH = —15mA 2 3.1
Any A Vo = 45V | loL=20mA 0.3 0.5
VoL ’ loL = 24 mA 0.35 0.5 v
AnyB VoG = 45V | loL = 48mA 0.38 0.55
loL = 64 mA 0.42 0.55
i AandB _ Vocc =55V, V=55V 1 11 A
) GABandGBA | Voc =55V, V| =55V 0.1 0.1
b | AandB Voo =55V, V=27V 70 00 A
GABandGBA | Voo =565V, V=27V 20 20
s |AandB Vcc =55V, V=05V —0.65 —065 | A
GABandGBA | Vcc =55V, V| =05V —0.6 —0.6
los® [AWA Vcc =55V, Vo=0 —60 —150 —60 =150 | A
Any B Vcc=55V, Vo=0 "~ —100 —225 | —100 —225
ICCH Vcc = 55V, See Note 2 33 53 33 53| mA
lcoL Vcc =5.5V, SeeNote2 58 92 58 92 mA
Iccz Voo = 55V . 6 11 6 11| mA
Cin GABandGBA | Vcc =5V, Vi =25Vor0.5V 5 5 pF
Cio A vVec =5V, Vi=25Vor0.5V 9 9 pF
Co |B Vcc=5V, Vi{=25Vor0.5V 12 12 pF

T Al typical values are at Vo = 5V, T = 25°C.

# For I/0 ports, the parameters Iy and lj_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.

2-62
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SN54BCT623, SN74BCT623
OCTAL BUS TRANSCEIVERS

switching characteristics (see Figure 1)

Vec =5V, Vcc =45Vto55Y,

CL = 50 pF, CL = 50 pF,

R1 = 500 Q, R1 =500 0,

PARAMETER ":0"' o To R2 = 500 0, R2 = 5000, UNIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAXT
’'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 GBA A 3.1 6.8 9.1 3.1 10.7 3.1 10.6 s
tpzL 3.3 7.2 9.6 3.3 11.3 3.3 10.7
tPHZ GBA A 1.9 6.1 8.3 1.9 10.6 1.9 9.8 ns
tpLZ 1.1 46 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 B8 1.1 4.6 6.5 1.1 8 1.1 77
tpLz 0.3 3.2 6.3 0.3 7.2 0.3 71
t For conditions shown as MIN or MAX, use the appropriate value specified under r ded operating conditions.

[2]
=
3
o
=
o
0
o
=
o
[
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SN54BCT623, SN74BCT623
OCTAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

v

Ln._-m-nz
s1

R1

FROM OUTPUT — TEST
UNDER TEST | POINT

>

c R23

L <
(See Note A) l i

LOAD CIRCUIT

—————3V
INPUT 15V 15V
i ov

|
[ tPL

I
TPLH-j—
' -V
IN-PHASE | eV "‘1 oV OH
oUTPUT BN .
I VoL

]
tPHL—¢—» }e—>tPLH

| | Vou
OUT-OF-PHASE 15V 1.6V
OUTPUT e — v,
oL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A.CL includes probe and jig capacitance.

SWITCH POSITION TABLE

TEST S1

PLH Open
tPHL Open
tPzH Open
tpzL Closed
tPHZ Open
tpLz Closed

ouTPUT
CONTROL

WAVEFORM 1
(See Note B)

WAVEFORM 2 !

{See Note B) 15V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE 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 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 Q, ty < 2.5 ns, t < 2.5 ns.

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

FIGURE 1. SWITCHING CHARACTERISTICS

xas *P

E
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SN54BCT640, SN74BCT640
OCTAL BUS TRANSCEIVERS

D3057, SEPTEMBER 1988—REVISED FEBRUARY 1989

® BiCMOS Process with TTL Inputs and SN54BCT640 ... J PACKAGE
Outputs SN74BCT640 ... DW OR N PACKAGE
(TOP VIEW)
o BiCMOS Design Substantially Reduces O
‘Standby Current DR 20l vee
Al ]2 191G
® Outputs Have Undershoot Protection VI E 18% B1
Circuitry asfs 17082
e Power-Up High-Impedance State A4[]s  1e[1B3
A5[]e 1s[1B4
Buffered Control Inputs to Reduce DC A2E7 1 4% :5
Loading Effects a7[s 1386
® Package Options Include Plastic “Small a8[]e 12[]B7
Outline” Packages, Plastic Chip Carriers, GND[J1o  11[1B8
and Standard Plastic 300-mil DIPs
o Dependable Texas Instruments Quality and SN54BCT640 ... FK PACKAGE
Reliability (TOP VIEW)
description vz 28, 2
These octal bus transceivers are designed for 3
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 (7))
bus depending upon the level at the direction (@)
control (DIR) input. The enable input (G) can be =
used to disable the device so the buses are 9 {01112 13 3]
effectively isolated. m
228ER
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 0°C to 70°C.
FUNCTION TABLE
CONTROL
INPUTS OPERATION
G DIR
L B data to A bus
L A data to B bus
H Isolation
PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to N
specifications per the terms of Texas Ins::er:s:g ¢

necessarily include testing of allrpurameters. INST’]I;E[mSE NTS

POST OFFICE BOX 655303 - DALLAS, TEXAS 75265 2-65



SHNAIID SOND!G

SN54BCT640, SN74BCT640
OCTAL BUS TRANSCEIVERS

logic symbolT logic diagram (positive logic)

t This

G

DIR—] £
" Al——@ 0& ——B1
B

@®
N

fars

(4) (1

w

.

as B jﬂ B4 v v
‘GJ__ ) TO SEVEN OTHER TRANSCEIVERS
. T
s R
(8), (12)

>
N
o
~

©
=
=

:

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

Publication 617-12.

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

SUPPIY VORAGE, VG - oo v et v e e e e e —05Vto7V
Input voltage (SEE NOtE 1) ...ttt e ittt e et —-05Vto7V
Voltage applied to any output in the disabled or power-offstate . ....................... —05Vto55V
Voltage applied to any outputinthe highstate .................. ... i i, —-0.5VtoVce
INPUL CIAMP CUITENE. . . . ..o i e ettt e ennreninannas —30 mA
Current into any output in the low state: SN54BCT640 ..........ccvvvvvreinenenenensennnenn... 96MA
: SN7ABCTB40 ... oottt 128 mA

Operating free-air temperature range: SN5S4BCT640 . ...........covuiiiiineinnennenn.. —55°C to 125°C
SN74BCT640 ......covviiiiiiiiieiii i 0°C to 70°C

Storage temperature range . . ........oii i e —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.

recommended operating conditions

2-66

SN54BCT640 SN74BCT640 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 565 4.5 5 5.5 \';
ViH  High-level input voltage 2 2 "
ViL Low-level input voltage 0.8 0.8 \2
1% Input clamp current 18 -18 mA
N A1-A8 -3 -3
\ High-level output current mA
oH ¢ Bi-B8 -12 -15]
loL  Low-level output current A1-A8 20 24 mA
B1-B8 48 64
TA Operating free-air temperature —55 125 0 70 °C
i
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SN54BCT640, SN74BCT640
OCTAL BUS TRANSCEIVERS

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

PARAMETER TEST CONDITIONS SNS4BCT640 SN74BCT640 uNIT
MIN TYPT MAX MIN  TYPT MAX
VIK Vec =45V, = —18mA —1.2 —-1.2 \
Any A Vog = 45v | loH=—1mA 25 3.4 25 3.4
IoH = —3mA 2.4 3.3 2.4 3.3
VOH IoH = —3mA 2.4 3.3 2.4 3.3 \'
Any B Vocc =45V | IoH= —12mA 2 3.2
IoOH = —15mA 2 3.1
Any A VGG = 45V loL = 20mA 0.3 0.5
VoL oL = 24 mA 0.35 05|
Any B Voo = 45V | loL = 48mA 0.38 0.55
loL = 64 mA 0.42 0.55
I Controlinputs | Vcc =55V, V| =55V 1.0 1.0 mA
A or B ports Vcc =556V, V=55V 0.1 0.1
i Controlinputs | Voc = 5.5V, V| =27V 70 70 s
A or B ports Vcc =55V, V=27V 20 20 7))
WLt | Controlinputs [ Voo =55V, Vi =05V 1.2 12| "g
A or B ports Vcc =55V, V=05V —0.60 —0.60 0
los$ Any A Vcc =55V, Vo=0 —60 -150 —60 —150 | A ]
Any B Vcc =55V, Vo=0 —100 —225 | —100 —225 (&)
IcCH Vcc = 55V, SeeNote 1 23 37 23 41| mA (/5]
icoL Vcc = 5.5V, See Note 1 53 84 53 94 mA O
IcCz VoG = 55V ) 10 4 | mA | =
t Al typical values are at VG = 5V, TA = 25°C. .L_)
¥ For /0 ports, the parameters || and |j_ include the off-state output current. m

§ 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, Vecc =45Vto 5.5V,

CL = 50 pF, CL = 50 pF,

R1 = 500 0, R1 = 500 0,

PARAMETER | FROM TO R2 = 500 0, R2 = 500 0, UNIT
(INPUT) | (OUTPUT) Ta - 25°C Ta = MIN to MAXY
'BCT640 SN54BCT640 SN74BCT640
MIN __TYP MAX| MIN MAX | MIN MAX

tPLA AorB BorA 05 36 56 05 7 0.5 65| o
tPHL 05 19 3.4 05 38 05 3.7
tpzH s AorB 26 6.4 8.9 26 10.5 26 02 o
tpzL 35 6.9 95 35 12.3 35 10.7
tPHZ - AorB 14 5 7.9 14 122 14 2]
tpLz 15 43 6.8 15 8.3 1.5 78

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
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SHNJIID SOND!Y

SN54BCT640, SN74BCT640
OCTAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

7V
L RL = R1 = R2
$1 SWITCH POSITION TABLE
\
a1 TEST S1
tPLH Open
FROM OUTPUT TEST t Open
UNDER TEST f_ POINT ;;I_" Ozen
<
cL R2¢ tpzL Closed
(See Note A) | tPHZ Open .
= tPLZ Closed
LOAD CIRCUIT
OUTPUT
CONTROL

—————3V
INPUT 15V 15V
! ! ov

'PLH+—u [ teHL

IN-PHASE | ! X "~ — VoH WAVEFORM 1
OUTPUT 15V, 1.5V (See Note B)
|

Vou
1
PHL 14— [——tPLH

| ) VoH

gg;ﬁ%ﬁmAss 1.5V 15V WAVEFORM 2
—== VoL (See Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zg = 50 Q, ty < 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

EXAS {"
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SN54BCT652, SN74BCT652
OCTAL BUS TRANSCEIVERS AND REGISTERS

AUGUST 1989

State of the Art BICMOS Design
Significantly Reduces Iccz

SN54BCT652 ... JT PACKAGE
SN74BCT652 ... DW OR NT PACKAGE

(TOP VIEW)
Dependable Texas Instruments Quality and
Reliability cas [t Y24 v,
Bus Transceivers/Registers sas[]2 23] cBA
cAB[]3 22[] SBA
Independent Registers and Enables for A A1 4 21]] GBA
and B Buses a2[]s  20[]B1
Multiplexed Real-Time and Stored Data A3[Js  19[]B2
. A4l7 18[183
Package Options Include Plastic “Small as[ls  17[]1B4
Outline” Packages, Both Plastic and asle  1s[1Bs
Ceramic Chip Carriers, and Standard Plastic A7[Qio  1s[IBe
and Ceramic 300-mil DIPs as[lit  14f0B7
description GND[J12  13[]B8

These devices consist of bus transceivers

circuits, D-type flip-flops, and control circuitry SN54BCTE52 ... FK PACKAGE 0
arranged for multiplexed transmission of data (TOP VIEW) ‘5
directly from the data bus or from the internal mom o< < (3}
storage registers. Enable GAB and GBA are F332S°88 =
provided to control the transceiver functions. AR T I o
SAB and SBA control pins are provided to select o 12
whether real-time or stored data is transferred. i‘; %: iiE S?A g
The circuitry used for select control will eliminate

. h . . A3[]7 23[]B2 (&)
the typical decoding glitch that occurs in a ne fe S h—4
multiplexer during the transition between stored a4 B 21083 o
and real-time data. A low input level selects A5 o 200 B4
real-time data, and a high selects stored data. A6 11 1ol 85
The following examples demonstrate the four 1213141516 17 18
fundamental bus-management functions that o e O e B e
can be performed with the octal bus 222858

[&]

transceivers and registers.

Data on the A or B data bus, or both, can be
stored in the internal D 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 D-type 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
—585°C to 125°C. The SN74BCT652 is
characterized for operation from 0°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.

Copyright © 1989, Texas Instruments Incorporated

{i’
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SN54BCT652, SN74BCT652

OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE
INPUTS DATA1/0
GAB GBA CAB CBA SAB SBA A1THRU A8 B1THRU B8 OPERATION OR FUNCTION

L H HorL Horl X X Input Input Isolation
L H X X Store A and B Data
X H HorlL X X Input Unspecified¥ Store A, Hold B
H H X/ X Input Output Store A in both registers
L X HorL X X Unspecified* Input Hold A, Store B
L L T X X/ 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 HorlL X H X Stored A Data to B Bus
H L HorL HorL 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 the GAB or GBA inputs. Data input function are always enabled, i.e., data
at the bus pins will be stored on every low-to-high transition on the clock i.

f Select control = L: clocks can occur simultaneously.
Select control = H: clocks must be staggered in order to load both registers.

logic diagram (positive logic)

logic symbolt

Gas :‘;’L, — ceal2l EN1 (BA]
o 221 > Rl YV — VNPV
cas 1L ED cea23! > ca
sag 12 > SBA (22) G5
o caB :;; > c6
MTiors saB——"—— g7
' CHANNELS l H r" (20)
1 @ ! \a) 31 [s 4D} 9981
f e 1 T g Ol
| I o<} | 7 21
A1 (:—v—,) } i J| 2 o [- 50 — DZ v
| ’—‘I’_",_L ! (5) 17 119
: [ b { ! A2-0>—t: j—t»az
| - f } 6) S
v B
[N I || AI4D T ¢ : T +
v T v (7) (17)
TO 7 OTHER CHANNELS A“‘t‘ ‘:I'«B4
(8) (16)

A5

]

(9)

A6

A7
an

i

A8

]

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

Publication 617-12.

Pin numbers shown are for JT, DW, 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

SUPPIY VORAGE, VOG -+ o vt vttt —05Vto7V
Input voltage (I/O POItS) . ..ot ettt e e e —-0.5Vto5.5V
Input voltage (Excluding 1/O ports) . . . .o ettt e —05Vto7V
Voltage applied to any output in the disabled or power-offstate . ....................... -05Vto55V
Voltage applied to any outputinthe highstate ................. ... ..., -0.5VtoVce
Current into any output in the low state: SN54BCT652 ...............ciiiiiiiiiiiiinnne. 96 mA
SN7ABCTB52 ... ovi i 128 mA

Operating free-air temperature range: SN54BCT652 ............. ..o, —55°C t0 125°C
SN74BCTB52 . ..oviitiiiiiiiii it 0°C to 70°C

Storage temperature range .. ..........viutit it e —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.

recommended operating conditions

SN54BCT652 SN74BCT652 UNIT »

MIN NOM  MAX MIN NOM MAX -

Vcc  Supply voltage 45 5 55 4.5 5 5.5 \ =
VIH  High-level input voltage 2 2 Vv 2
VIL  Low-level input voltage 0.8 0.8 v 5
Ik Input clamp current —18 —18 mA 7]
loH High-level output current —12 —-15 mA o
loL  Low-level output current 48 ’ 64 mA =
TA Operating free-air temperature —55 125 0 70 °C (&)
m

xas WP
INSTRUMENTS
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SHNJID SOND!E

SN54BCT652, SN74BCT652
OCTAL BUS TRANSCEIVERS AND REGISTERS

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

SN54BCT652 SN74BCT652
PARAMETER TEST CONDITION:! UNIT
ST CONDITIONS MIN TYPT  mAX [ MIN TYPT  mAX
VIK Voc =45V,I|= —18mA -1.2 —-1.2 \]
IoH = —3mA 24 3.3 2.4 3.3
VOH vVcec =45V IoH = —12mA 2 3.2 \
IoH = —15mA 2 3.1
loL = 48 mA 0.38 0.55
=45 \"
voL Vec = 45V ioL = 64 mA 042 056
| Control Inputs | Voc = 5.5V,V| =55V 1 1 mA
! AorB VoG = 65V,V| =55V 1 7
It Control Inputs | Voo = 5.5V, V| =27V 20 20 A
W FAorB VoG = 55V, V| = 27V 70 70] M
t ts | Vcg =5.5V,V| =05V -1 -1
nwt Control Inputs | Vcc ,Vj =05 mA
AorB Vcc =55V,Vj=05V -1 —1
los? Voec =55V,Vo =0V —100 —225 | —100 -225 | mA
lcoL Voe = 5.5V,V] = GND 43 69 43 69 mA
IccH Vocc =565V,V) =45V 6 10 6 10 mA
lccz Vce = 5.5V, V] = GND 10 17 10 17 mA
Gy Vec=5V,Vj=25Vor05V 6 6 pF
Clo Vcc=5V,V|=25Vor0.5V 14 14 pF
T All typical values are at VoG = 5V, TA = 25°C.
¥ For I/0 ports, the parameters || and Ij_ 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
Vec =5V, Vcc =45Vto55Y,
TA = 25°C TA = MIN to MAXT UNIT
’BCT652 SN54BCT652 SN74BCT652
MIN MAX MIN MAX MIN MAX
folock  Clock frequency 0 77 0 77 0 77 MHz
CBA or CAB high 6.5 6.5 6.5
t Pulse durati
w uise duration CBA or CAB low 65 65 65 ns
tsu Setup time,
before CAB T orCBAT | A°'B 5 5 5 ns
th Hold time, 1 1 1
after CABT orcBAT | A9'B ns
t For conditions shown as MIN or MAX, use the appropriate value specified under Recc ded Operation Conditions.
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SN54BCT652, SN74BCT652
OCTAL BUS TRANSCEIVERS AND REGISTERS

switching characteristics (see Figure 1)

Vee =5V, Vcc =45Vto55V,
CL = S0 pF, CL = 50 pF,
R1 = 500 Q, R1 = 500,
PARAMETER FROM To R2 = 500 0, R2 = 500 ©, UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT
"BCT652 SN54BCT652 SN74BCT652
MIN TYP MAX MIN MAX MIN MAX
fmax 77 77 77 MHz
tPLH 26 6.9 8.9 26 11.6 26 10.5
CBA
tPHL A 2.8 6.8 8.8 28 10.7 28 9.9 ns
tPLH 26 6.9 8.9 26 11.6 26 10.5
tPHL CcAB B 28 68 8.8 28 107 28 9.9 ns
tPLH A B 1.7 5.8 7.5 1.7 10.3 1.7 8.9 s
tPHL 24 6.5 8.2 24 10 2.4 9.8
tPLH B A 1.7 5.8 75 1.7 10.3 1.7 8.9 ns
tPHL 2.4 6.5 8.2 2.4 10 2.4 9.8
tPLH “sBA¥ A 35 8.8 10.8 35 14.2 35 13.1 ns »
tPHL (with B high) 2.4 5.9 7.7 2.4 9.1 24 8.5 ]
tPLH SBA A 3 7.6 9.7 3 12.4 3 1.3 e 8
tPHL (with B low) 3.8 8.3 10.4 3.8 12.9 3.8 12.5 =
tPLH “sAB# R 35 8.8 10.8 35 14.2 35 13.1 s (&)
tPHL (with A high) 2.4 5.9 7.7 2.4 9.1 2.4 8.5 (7))
tPLH sas# 8 3 7.6 9.7 3 12.4 3 11.3 ns (@]
tPHL (with A low) 3.8 8.3 10.4 3.8 12.9 3.8 125 =
tpzH 3BA A 25 7.2 8.9 25 11.2 25 10.6 e Q
tpzL 3.2 8.1 10.1 3.2 12.6 3.2 12 m
tPHZ — 2.8 6.7 8.8 2.8 10.9 2.8 10
GBA A S
PLZ 2.4 63 8.4 2.4 105 24 95 "
tpzH 15 5.4 71 1.5 8.7 1.5 8.1
GAB S
Pzl B 23 6.2 8.1 2.3 99 23 9.3 n
tPHZ 35 8.2 10 35 12.2 35 11.6
G S
Lz AB B 28 7.2 95 28 12 28 1.3 n
T For conditions shown as MIN or MAX, use the appropriate value specified under Recc ded Operating Conditions.

¥ These parameters are measured with the internal output state of the storage register opposite to that of the bus input.

I
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SHNAID SOND!G

SN54BCT652, SN74BCT652
OCTAL BUS TRANSCEIVERS AND REGISTERS

PARAMETER MEASUREMENT INFORMATION

v .
L AL = R1 = R2 SWITCH POSITION TABLE
s1
TEST S1
R1 tPLH Open
. tPHL Open
FROM OUTPUT TEST tpzH | Open
UNDER TEST " POINT
‘R2S tpzL Closed
CL e
(See Note A) tPHZ Open
tpLz Closed
LOAD CIRCUIT
—— ——~—3V
TIMING 3v i f‘—"’f’l ov
INPUT 15V {PLH ¢ b
o= ————- ov IN-PHASE | ! } t—— Vou
1o tg, -0 th—t ouTPUT 15V 1.5V
| NP | o
DATA 15V 1.5V PHL —dtPLH
INPUT | ) Vou
ov OUT-OF-PHASE 15V A
OuTPUT ) :
—== VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PROPAGATION DELAY TIMES

OuTPUT
CONTROL

WAVEFORM 1
(See Note B)

WAVEFORM 2
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.C| includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, ty = 2.5 ns, t = 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
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SN54BCT760, SN74BCT760
OCTAL BUFFERS AND LINE DRIVERS
WITH OPEN-COLLECTOR OUTPUTS

D3301, JULY 1989

® Open-Collector Version of ‘BCT244 SN54BCT760 ... J PACKAGE
SN74BCT760 ... DW OR N PACKAGE
® Open-Collector Outputs Drive Bus Lines or

Buffer Memory Address Registers - (ToP VIEW)

e ESD Protection Exceeds 2000 V per 16t Vee

MIL-STD-883C Method 3015 1a1 2 26

® P & 35 2Y4 E 3 1Y1

ackage Options Include “Small Outline

Packages, Ceramic Chip Carriers, and 1A2 E 4 2n4
Standard Plastic and Ceramic 300-mil DIPs 2v3Lgs 12
1a3[]s 2A3
o Dependable Texas Instruments Quality and 2v2[}7 1Y3
Reliability 1A4 (s 2A2
2v1 [Jo 1Y4

description onp [io 241

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 (TOP VIEW)
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 0°C to 70°C.

SN54BCT760 ... JK PACKAGE

G

w[l2va
s 1A1
80 Vee

~-[16

1Y1
2A4
1Y2
2A3
1Y3

2
=3
(L)
£
o
@
o
=
Q
@

logic symbolt

15 (1) EN FUNCTION TABLE

(2) (18) w1 OUTPUT DATA UTPUT
::; {4) PV (16) CONTROL | INPUT o Y

14 G A
13 (6) (14)
1A4 H

l§
=
»
-
<
>

-
-

X
L
(19 H

m
2
-

(11)

2
242 (13)
23 0 —a
2A4 ——— 3 fomee 2Y 4
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12.

PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of date. f to
specifications per the terms of Texas Instruments v}
fuctan proceesg dos ot EXAS
necessarily include testing of all parameters. l
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SHNJIID SONDG u

SN54BCT760, SN74BCT760
OCTAL BUFFERS AND LINE DRIVERS
WITH OPEN-COLLECTOR OUTPUTS

logic diagram (positive logic)

1
16 GD
- J
2 PE 18
A1 e v
C—o
4 % vz
1A2 l/
]
6 |\[ 14
1A3 e w3
8 \E 12
1A4 Ve 1va
_ 19
26
]
11 |( 9
2a1 Ve G
13 f 7
2A2 P 2v2
)
15 I( 5
2A3 l/ 2v3
17 ]{ 3
2A4 l/ 2va

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

SUPPIY VORBGE, VO + ot vt vet ittt et e —05Vto7V
Input voltage, VI (SEE@NOte 1) ...ttt it ceie e nnnnes —-05Vto7V
INPULCUITENE, 1] oo i ettt —30mAto5mA
Voltage applied to any output in the disabled or power-offstate ........................ —05Vto55V
Voltage applied to any outputinthe highstate ......................coiiiiiiiiiiaa., —-0.5VtoVce
Current into any output in the low state: SNS4BCT760 .........c.covvrinininnininiineninnnnene, 96 mA
SN74BCT760 ... .oooviiitiiiiniiniiiiiiiinenens 128 mA

Operating free-air temperature range: SN54BCT760 .........o.vvvvinininnvnennnnn., —55°C to 125°C
SN74BCT760 ..o vvviiiiiniiiinineiaennennns 0°C to 70°C

Storage temperature raNge . . ... .vvvret ettt te e it erneeaaneeanneeaanas ~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 operatmg conditions” is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The negative input voltage rating may be exceeded if the input clamp current rating is observed.
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SN54BCT760, SN74BCT760
OCTAL BUFFERS AND LINE DRIVERS
WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54BCT760 SN74BCT760 UNIT
MIN NOM  MAX MIN NOM  MAX
Vcc  Supply voltage 4.5 5 55 4.5 5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
hk Input clamp current -18 —18 mA
VoH High-level output voltage 5.5 5.5 \
loL Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
SN54BCT760 SN74BCT760
PARAMETER TEST CONDITIONS
o o MIN  TYPT  MAX min _Tvet max | UNT
VIK Vecc =45V, ||=—18mA -1.2 -1.2 \
loH Vocc =45V, VoH =55V 0.1 0.1 mA
y Vo = 45V, oL = 48mA 038 056 y 9
oL Voo = 45V, oL = 64mA 042 055 5
I Vcc =565V, V=55V 0.1 01| mA o
IIH Vcc =55V, V=27V 20 20| pA 6
TN Vcc =55V, V=05V -1 -1 mA n
Outputs high 21 33 21 33
[ Vcc = 5.5V, Output: A
cC cc UIPUTS 0PN 1 iputs low 48 76 8 76| M g
Ci Vcc=5VY, V|=25Vor05V 6 6 pF O
Co Vec=5VY, Vj=25Vor05V 10 10 pF ﬁ
t All typical values are at VoG = 5 V, T = 25°C.
’BCT760 switching characteristics (see Figure 1)
Vec =5V, Vcc = 45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 O, RL = 500 Q,
PARAMETER ’ UNIT
(INPUT) | (OUTPUT) TA = 25°C TA = MIN to MAX#
’BCT760 SN54BCT760 SN74BCT760
MIN TYP  MAX MIN MAX MIN MAX
tPLH Any A v 6.3 8 9.5 6.3 . 111 6.3 10
tPHL 2.1 4.3 6.5 2.1 7.7 2.1 7.2
tPLH AnyG Y 8.6 13 15.2 8.6 18.7 8.6 175 | s
tPHL 3.2 6.2 8.9 3.2 10.4 3.2 9.9

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

TeExas *@

INSTRUMENTS

POST OFFICE BOX 656303 « DALLAS, TEXAS 75265 2-77



‘SHNOAID SONDIE

SN54BCT760, SN74BCT760
OCTAL BUFFERS AND LINE DRIVERS
WITH OPEN-COLLECTOR OUTPUTS

PARAMETER MEASUREMENT INFORMATION

Vce
Ry
FROM OUTPUT TEST
UNDER TEST POINT
CL
(See Note A) l
LOAD CIRCUIT
—————3V
INPUT 1.5V 15V
! | 0

|
PLH— [ tenL
IN-PHASE | ! | F——3V
outPUT | 15V 1.5 vo
| |
tPHL—1¢— —>+tPLH s
[ I v
OUT-OF-PHASE 15V A
OUTPUT o

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A.C includes probe and jig capacitance.

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t < 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 {if
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SN54BCT2240, SN74BCT2240
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

D3057, SEPTEMBER 1988—REVISED JULY 1989

® BIiCMOS Design Substantially Reduces SN54BCT2240 ... J PACKAGE

Standby Current SN74BCT2240 ... DW OR N PACKAGE
(TOP VIEW)

o Output Ports have Equivalent 33-) Series _ )
Resistors so No External Resistors are 161 “20f]vee
Required a1z 19126

2v4[s 18] 1v1
® ESD Protection Exceeds 2000 V, 1A2 E " 17 % A4
MIL-STD-883C, Method 3015 wsls  1ef1v2

o 3-State Outputs Drive Bus Lines or Buffer 1A3[]e 15[ 2A3
Memory Address Registers 2v2[]7 14 1Y3

e Package Options Include Plastic “Small oo Ez :;% e
Outline” Packages, Ceramic Chip Carriers, ono o 1 )
and Standard Plastic and Ceramic 300-mil A

DIPs
® Dependable Texas Instruments Quality and SNS4BCT2240 ... FK PACKAGE
Reliability (TOP VIEW)
- T Zio Bio 7))
description N - >N =
These octal buffers and line drivers are 52 12019 8
designed specifically to improve both the 1A2 1Y1 e
performance and density of three-state memory 2Y3 2A4 o
address drivers, clock drivers, and bus-oriented 1A3 12 n
receivers and transmitters. Taken together with 2v2 2A3 (@)
the 'BCT2241 and ’BCT2244, these devices 1A4 Y3 =
provide the choice of selected combinations of g

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.

logic symbolt
The SN54BCT2240 is characterized - for "
operation over the full military temperature range 1G
of —55°C to 125°C. The SN74BCT2240 is @ “18)
characterized for operation from 0°C to 70°C. w o >V~ ::;
1A2
13 8 (14) 1y3
1as 18| 02 1yva
el (19)
an L)
2A1 > Vv 2v1
a2 113 ) Hyz
243 418 5 ava
PYVRLLI 3 ava

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

PRODUCTION DATA documents contain Informallon Copyright © 1989, Texas Instruments Incorporated
current as of date. nft
specifications per the terms of Texas Instmmenls

i
necessarily include testing of all parameters‘.’m ot INST]I;E[mSE N?S
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SUN2IID SOND!Y

SN54BCT2240, SN74BCT2240
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)

—_ \"
16 1) D cc
]
1A1 (2) F/E (18) 1
4) ( (16)
1A2 4 1Y2
)
1A3 (6) 5 (14) 1v3
wem (O wm g,
26 (19) D
(11) i (9)
2A1 2v1
4
l’:] GND
2A2 13 7 2yY2
b
2A3 AL 5 2vY3
2A4 17 5 (3) 2v4

schematic of each output

OUTPUT

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

Supply VOIAGE, VO G+ttt vet ettt e
Inputvoltage (seeNote 1) ...
Voltage applied to any output in the disabled or power-off state . ...........
Voltage applied to any outputinthe highstate ...........................
Inputclamp current. . ... e e
Current into any output in the low state: SN54BCT2240 ...................
SN74BCT2240 ..............c.e
Operating free-air temperature range: SN54BCT2240 .....................
. SN74BCT2240 ............covuenn..
Storage temperature range ... ...t e

—-05Vto7V
-05Vto7V
—0.5Vto55V
—0.5VtoVce
—30 mA
96 mA
128 mA
—55°Cto 125°C
0°C to 70°C
—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.

recommended operating conditions

SN54BCT2240 SN74BCT2240 UNIT
MIN NOM MAX MIN NOM MAX

Vcc  Supply voltage 4.5 5 5.5 4.5 5 55 \'
VIH High-level input voltage 2 2 v
VIL Low-level input voltage ' 0.8 0.8 \
ik Input clamp current —18 —18 mA
loH  High-level output current —12 —-12 mA
loL  Low-level output current 12 12 mA
TA Operating free-air temperature —55 125 0 70 °C

3

XAS
INSTRUMENTS
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SN54BCT2240, SN74BCT2240
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS

WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS SN54BCT2240 SN74BCT2240 UNIT
MIN  TYPT  MAX MIN  TYPT  MAX
VIK Vcc =45V, IpH= —18mA —1.2 -1.2
VOH Voo = 45V loH= —1mA 24 3.3 2.4 3.3
I0H = —12mA 2 32 2 3.2
VoL VoG = 45V loL=1mA 0.15 0.5 0.15 0.5 v
oL = 12mA 0.35 0.8 0.35 0.8
) Voo =55V, V| =55V 0.1 01| mA
1 Voo =55V, V=27V 20 20 [ wpA
I Vcc =55V, V| =05V -1 -1 mA
lozH Vcc =55V, Vo=27V 50 50 | pA
lozL Vocc =55V, Vo=05V —50 ~50 | pA
los¥ Voo =55V, Vo=0 —100 —225 | —-100 —225 | mA
IGCH 19 32 19 32
IccL Vce = 5.5V, Outputs open 46 76 46 76 mA
Iccz © 8 6 8 7))
t All typical values are at Vgg = 5V, TA = 25°C. g
% Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. o
e
switching characteristics (see Figure 1) O
Vec =5V, Vcc = 45Vto 5.5V, [72)
CL = 50 pF, CL = 50 pF, o
R1 = 500 Q, R1 =500 2, =
PARAMETER | FROM TO R2 = 500 Q, R2 = 500 0, UNIT O
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAX o
’BCT2240 SN54BCT2240 SN74BCT2240
MIN TYP  MAX | MIN MAX | MIN MAX
tpLH A v 0.5 3.4 4.8 0.5 6.3 0.5 57 e
tPHL 0.5 2.8 4 0.5 4.6 0.5 4.4
tpzH s v 26 6.2 8.2 26 10.1 26 93| o
tpzL 4.3 8.8 10.9 4.3 12.9 4.3 12.4
tPHZ s v 2 5.3 7.4 2 9.2 2 87 s
tpLZ 22 6.7 85 2.2 12.2 2.2 10.6
U
TeExas
INSTRUMENTS
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SHNJIID SOND!g

SN54BCT2240, SN74BCT2240

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS

WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

v
L R = R1 = R2
s1
R1
FROM OUTPUT ,  TEST
UNDER TEST POINT
3
cL Rz::
<
(See Note A) l L
LOAD CIRCUIT
—————3V
INPUT 15V 15V
; | oV
tPLH ¢— [
IN-PHASE | ! ' "~ Von
outPUT 18V, !5V
T | VoL
tPHL 14— M——>tPLH

| | Vox
OUT-OF-PHASE 15V 1.5V
OUTPUT o
- Voi

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A.CL includes probe and jig capacitance.

SWITCH POSITION TABLE

TEST S1
tPLH Open
tPHL Open
tPZH Open
tpzL Closed
tPHZ Open
tpLZ Closed

OUTPUT
CONTROL

1
|
tPZL—D:

WAVEFORM 1
{See Note B)

|
|
1
tPZH-d}

WAVEFORM 2
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE 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 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 Q, t; < 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

xas *P

INSTRUMENTS

2-82 POST OFFICE BOX 655303 « DALLAS, TEXAS 75265



SN54BCT2241, SN74BCT2241
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

D3057, SEPTEMBER 1988—REVISED MAY 1989

e BICMOS Design Substantially Reduces SN54BCT2241 ... J PACKAGE
Standby Current SN74BCT2241 ... DW OR N PACKAGE
(TOP VIEW)
e Output Ports have Equivalent 33-Q) Series _
Resistors so No External Resistors are 160 VY20 i Vee
Required 1a1[J2 1926
. 2v4[]s 18] 11
ESD Protection Exceeds 2000 V 1a200+  17[0 244
o 3-State Outputs Drive Bus Lines or Buffer 2v3[]s 16[]1Y2
Memory Address Registers 1A3[Js  15[]2A3
o Package Options Include Plastic “Small f:i E; ::% ;ZZ
Outline” Packages, Ceramic Chip Carriers, 2v1 e 12 1v4
and Standard Plastic and Ceramic 300-mil
DIPs GND[J1o0  11]]2A1
o Dependable Texas Instruments Quality and
Reliability SN54BCT2241 ... FK PACKAGE
(TOP VIEW)
description % ,2_ o >8 9 )
These octal buffers and line drivers are ]
designed specifically to improve both the 35212018 o
performance and density of three-state memory 1A2 v =
address drivers, clock drivers, and bus-oriented 2Y3 2A4 O
receivers and transmitters. Taken together with 1A3 12 N
the ’BCT2240 and 'BCT2244, these devices 2v2 2A3 o
provide the choice of selected combinations of 1A4 1Y3 =
inverting and noninverting outputs, symmetrical g
G (active-low output control) inputs, and o
complementary G and G inputs. These devices
feature high fan-out and improved fan-in.
The SN54BCT2241 is characterized for logic symbolt
operation over the full military temperature range
of —55°C to 125°C. The SN74BCT2241 is gl Jen
characterized for operation from 0°C to 70°C.
a1 2 B V&L 1vq
12 12 U6l 1v2
1a3 L9 04 q1v3
1A4 .(..8.)_— (12) 14
25 12 EN
aq 111 DV 9 vq
2a2 413 ) v
2a3 18! ) ,yg
g 117 3 ova

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

PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to

specifications per the terms of Texas Instruments i
does not TE

necessarily include testing of allrparamotors. IN STRU MEN TS
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SHNJJID SOND!E

SN54BCT2241, SN74BCT2241
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS '

logic diagram (positive logic) schematic of each output

164 vee

f

)
2 N 18
1A1 1
|7 |
4 [{ 16
1A2 1Y2
| !
6 N 14
1A3 1v3
V
I I/PC 12 1va OUTPUT
.G 19
4
11 9
2A1 2v1
| !
13 N 7 GND
2A2 2v2
v |
15 PE _ 5
2A3 2v3
V
17 N 3
284 2va
1P

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

SUPPIY VORAGE, VGG + -+ v v vttt vttt et P —05Vto7V
INPUEVORAGE . . et e e —05Vto7V
Voltage applied to any output in the disabled or power-offstate . ....................... —-05Vto55V
Voltage applied to any outputinthe highstate .................covvviieiininnn e ~-0.5VtoVce
Operating free-air temperature ranges: SN5S4BCT2241 ...........oviiiiiiivnennen, —55°C to 125°C

SN74BCT2241 ...t 0°C to 70°C
Storage temperature range .. ......o.oviie it e —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. -

recommended operating conditions

SN54BCT2241 SN74BCT2241 UNIT
MIN NOM MAX MIN NOM MAX

Voc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH  High-level input voltage 2 2 \"
VIL Low-level input voltage 0.8 0.8 \
hK Input clamp current —-18 —18 mA
IoH High-level output current -12 -12 | mA
loL  Low-level output current 12 12 mA
TA Operating free-air temperature —55 125 0 70 °C

*p
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SN54BCT2241, SN74BCT2241
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

electrical characteristics over recommended operating free-air temperature range

(unless otherwise noted)

PARAMETER TEST CONDITIONS SNS4BCT2241 SN74BCT2241 UNIT
MIN  TYPT  MAX MIN  TYPT  mAX
VIK Vcc =45V, IpH= —18mA —-1.2 -1.2
VoH VoG = 4.5V | JOH= —1mA 24 3.3 2.4 33
IoH = —12mA 2 3.2
VoL Voo = 45V | loL=—12mA 0.38 0.55 v
oL = 12mA 0.42 0.55
I Voo =55V, V|=55V 0.1 01| mA
IIH Voc =55V, V|=27V 20 20 | pA
TN Vcc =565V, V=05V -1 -1 mA
lozH Vcc =55V, Vo=27V 50 50 PA
lozL Vcc =55V, Vo=05V —50 —50 | pA
lost Vcc =55V, Vo=0 —100 —225 -100 —225 mA
ICCH 23 37 23 37
lcoL Voc = 5.5V, Outputs open 37 76 37 76 mA
lccz 6 9 6 9 o
ot
T Al typical values are at Vog = 5V, Ta = 25°C. '5
+ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. [T
T
switching characteristics (see Figure 1) [3)
Vcc =5V, Vcc = 45Vto55V, [72]
CL = 50 pF, CL = 50pF, o
R1 = 500 2, R1 =500 Q, =
PARAMETER | FROM TO R2 = 500 0, R2 = 500 0, wit | O
(INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAX o
'BCT2241 SN54BCT2241 SN74BCT2241
MIN TYP  MAX MIN MAX MIN MAX
tPLH A v 1.1 3 4.4 1.1 5.1 1.1 491 6
tPHL 2.9 49 6.6 2.9 7.2 29 6.9
tpzZH GorG Y 2.7 6 7.8 2.7 9.4 2.7 8.9 ns
tpzL 4.1 7.7 9.4 4.1 10.9 4.1 10.3
tPHZ GorG v 25 5.2 7.2 25 9.7 2.5 87 s
tpLZ 3.2 7.4 9.5 3.2 12.9 32 11.3
%5
TeExas
INSTRUMENTS
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SHNAIID SOND!F

SN54BCT2241, SN74BCT2241
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7v
L R_ = R1 = R2
1 - SWITCH POSITION TABLE
a1 TEST St
- tPLH Open
FROM OUTPUT TEST
4 o
UNDER TEST ¢ POINT tg;‘_-‘ 05::
- S
CL~ R2g tpzL Closed
(See Note A) tPHZ Open
= tpLZ Closed
LOAD CIRCUIT
—————3V
INPUT 1.5V 15V OUTPUT
; | ov CONTROL
tPLH-p¢—b [ trH
IN-PHASE | ! ' "~ Vou
outPur | 15V | 1.5V
PHL—M—— | oL Vou WAVEFORM 1
| | P! v, (See Note B)
OUT-OF-PHASE 15V sy oM
OUTPUT A
VOLTAGE WAVEFORMS WAVEFORM 2
PROPAGATION DELAY TIMES (See Note B}

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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 Q, t < 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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SN54BCT2244, SN74BCT2244
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

D3057, SEPTEMBER 1988—REVISED AUGUST 1989

® BiCMOS Design Substantially Reduces SN54BCT2244 ... J PACKAGE
Standby Current SN74BCT2244 ... DW OR N PACKAGE
(TOP VIEW)

o Output Ports have Equivalent 33-Q Series

Resistors so No External Resistors are 160 20l vee
Required ) 1A1 2 19[1 2G
2v4[]3 18[]1Y1

o ESD Protection Exceeds 2000 V, 122 ] 1701 244

MIL-STD-883C, Method 3015 2v3 s 16[] 1v2

e 3-State Outputs Drive Bus Lines or Buffer . 1A3[Je  15[]2A3

Memory Address Registers 2v2 7 14[11Y3

® Package Options Include Plastic “Small 1A4[]s 1311 242

e i N N 2v1 o 12[]1v4
Outline” Packages, Ceramic Chip Carriers, ono o 117 241

and Standard Plastic and Ceramic 300-mil

DIPs
o Dependable Texas Instruments Quality and SNS4BCT2244 ... FK PACKAGE
Reliability (TOP VIEW)
I Zio Bio (7]
description N~ —>d ]
=
These octal buffers and line drivers are 3212018 o
designed specifically to improve both the 1 =
performance and density of 3-state memory 2A4 o
address drivers, clock drivers, and bus-oriented 1Y2 2]
receivers and transmitters. Taken together with 2A3 g
the 'BCT2240 and 'BCT2241, these devices Y3 o
provide the choice of selected combinations of —
inverting outputs, symmetrical G (active-low m
input control) inputs, and complementary G and
G inputs. These devices feature high fan-out and
improved fan-in. .
P logic symbolt
The SN54BCT2244 is characterized for —
operation over the full military temperature range 1G EN
of —55°C to 125°C. The SN74BCT2244 is : 2 (18)
characterized for operation from 0°C to 70°C. w1 A4 gl
1A2 ‘ L 1v2
FUNCTION TABLE 1a3 ((:,, ‘ ((::)) V3
(each buffer) A4 4
= (19)
INPUTS | OUTPUT LS EN
T A M a1 U0 v—Z 2v1
2a2 13 D Ly,
H X z ) (15) (5)
2A3 ——— ——— 2v3
oot y 2a0 07| IEETPV
L H H
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12.
PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of date. f to
specifications per the terms of Texas Instruments ¢
does not

necessarlly Include testing of all parameters, lN STRUMENTS
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SHNJIID SOND!

- SN54BCT2244, SN74BCT2244

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic) ) schematic of each output
_ 1 Vce
1G
b
2 8 1v1
1A1
4 16 12
1A2
0
6 |{ 14
1A3 e 13 OuTPUT
8 I E 12
1A4 P 1va
_ 19
26———‘9———
'
1 | ( 9
2A1 L 2vi GND
'
13 |( 7
2A2 l/ 2Y2
"
15 |< 5
2A3 l/ 2Y3
17 |( 3
2A4 l/— 2vY4

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

SUPPIY VOIAGE, VG + - v v v ettt ettt ettt et e ittt —05Vto7V
Input voltage (SEE INOEE 1) ...ttt ittt —05Vto7V
Voltage applied to any output in the disabled or power-offstate . ....................... —-05Vto55V
Voltage applied to any outputinthe highstate .................. ... .. oot —-0.5VtoVce
LT oTU e =g T o B o =T o —30 mA
Current into any output in the low state: SN54BCT2244 ....................... e 96 mA
SN74BCT2244 ..ottt 128 mA

Operating free-air temperature range: SN54BCT2244 . ............c.coiiiiiiien., ~55°C to 125°C
SN74BCT2244 . ...ttt 0°C to 70°C

Storage temperature range .. . ... ..ooviit it e —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.

2-88
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SN54BCT2244, SN74BCT2244
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS

WITH 3-STATE OUTPUTS

recommended operating conditions

SN54BCT2244 SN74BCT2244 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 55 4.5 5 55 \
VIH  High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
ik Input clamp current —-18 —18 mA
loH  High-level output current -12 —-12 mA
loL  Low-level output current 12 12 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS SN54BCT2244 SN74BCT2244 UNIT
MIN  TYPf  MAX | MIN  TYPT  MAX
ViK Vcc =45V, ||=—-18mA —-1.2 -1.2 \
VOH Ve = 45V IoH= —1mA 2.4 2.4 v ®
IoH = —12mA 2 2 -
VoL Voo = 45y | JoL=1mA 015 0.5 0.15 0.5 v 'S
oL = 12mA 0.35 0.8 0.35 0.8 o
N Vcc =55V, V| =55V : 0.1 01| mA 5
1 Voo =565V, V=27V 20 20 | pA prs
L Vcc =55V, V=05V -1 -1 mA o
lozH Vocc =55V, Vo =27V 50 50 | pA s
lozL Vcc =55V, Vo=05V —50 —50 uA T)
los¥ Vcc =55V, Vo=0 ~—100 —225 | —100 —225 | mA o
ICCH 23 37 23 37
lccL Voo = 5.5V, Outputs open 53 77 53 77 mA
lccz 6.5 10 6.5 10
] Vcc =5V, Vi=25Vor0.5V 6 6 pF
Co Vcc =5V, Vp=25Vor05V 11 11
t Al typical values are at Voo = 5 V, Tp = 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)
Vec =5V, Vce = 45Vto55V,
CL = 50 pF, CL = 50 pF,
R1 = 500 (), R1 = 5009,
PARAMETER | FROM TO R2 = 500 0, R2 = 500 0, uNIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAX
‘BCT2244 SN54BCT2244 SN74BCT2244
MIN TYP MAX MIN MAX MIN MAX
tpLH A v 0.5 3 4.4 0.5 5.2 0.5 49 | s
tPHL 1.6 46 6.3 1.6 71 1.6 6.7
tpzH I v 2.4 6.1 7.7 2.4 9.1 2.4 87 | s
tpzL 3.9 7.6 9.4 3.9 10.8 3.9 10.4
tPHZ [ v 1.7 5.2 6.9 1.7 8.1 1.7 7.8 s
tpLz 28 6.5 8.3 2.8 10.9 2.8 9.8
+p
TEXAs
INSTRUMENTS
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SHNJIID SOND!D

SN54BCT2244, SN74BCT2244 -
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

v
L R_ = R1 = R2
$1 SWITCH POSITION TABLE
TEST s1
R1
tPLH Open
FROM OUTPUT — TEST tPHL Open
UNDER TEST ) POINT tpzH Open
cL R2 $ tpzL Closed
(See Note A) | i tPHZ Open
L tpLZ Closed
LOAD CIRCUIT
ouTPUT
CONTROL
—————3V
INPUT 15V 1.5V WAVEFORM 1
: | ov {See Note B)
PLH -p¢—b [t
IN-PHASE ! "~ Vou
OuTPUT 15V 15V .
Vou WAVEFORM 2 v
(See Note B) ' 0.3V
—————— = .0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A. Cy 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 , ty < 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 *9
INSTRUMENTS
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SN74BCT2827A, SN74BCT2828A
10-BIT BUS/MOS MEMORY DRIVERS WITH 3-STATE OUTPUTS

D2977, APRIL 1987—REVISED AUGUST 1989

o BICMOS Design Substantially Reduces DW OR NT PACKAGE
Standby Current (TOP VIEW)

® 25-() Series Resistors at Outputs Gil} Y240 vee
Significantly Reduce Overshoot and Al E 23] v1
Undershoot A2 22[7 Y2
A3[] 21[]v3
® Specifically Designed to Drive MOS DRAMs aall 20[] 4
3-State Outputs A5 [] 19[] Y5

e Data Flow-Thru Pinout (All Inputs on ALl 1sflve

Opposite Side from Outputs) 2; E 0 ::é :;

® Power-Up High-impedance State A9[io  15[]y9

e Package Options Include Plastic “Small A10[]11 1“% Y10
Outline” Packages and Standard Plastic GND[J1z_ 13]]G2
DIPs

0 N OO A WN

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 0°C to 70°C.

PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of date. to
specifications per the terms of Texas Instruments i
p does not E
necessarily include testing of all parameters.

, XAS
INSTRUMENTS
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SHNJIIJ SOND!G

SN74BCT2827A, SN74BCT2828A
10-BIT BUS/MOS MEMORY DRIVERS WITH 3- STATE OUTPUTS

logic symbolst

TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

SN74BCT2827A

RN *

G213 n EN

a2 (23 ,
A2 131 (22 .,
Az 4 21) y5
As 18 (20
A 8 (19) vg
ag ) (18) yo
A7 (8) (17) Y7
ag 19 | (16) vg
ag L10) |_15) g
a0 41 (14)

logic diagrams (positive logic)

B

SN74BCT2827A

(13)
y
arl2) VI‘( ? e vr
)
az 2 22) ,
N
A3 {4) V (21) v3
e i) 1200 v,
6 a
as J6) L 119) yg
Nt
as 4L 1> 18) g
NCT
Ay 180 > o,
.
apl2) l/l{ (LI
p
o NQ (15)
A9 V Y9
0 (11) VIE (14) Y10

SN74BCT2828A
sl ®
- EN
S e
A
a2 T (23)
a2 13 122) \,
a3 8 (21) y3
aa 5 20)
5 18 (19) ye
ac il (18) vg
a7 8 a7,
g & 16) g
ag 10 . (15) g
PRT L 04 yyo
SN74BCT2828A
o
& Cha j H
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Ay 22 23)
)
a2 3 IS 221,
!
) &‘ 21 4
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e 8 20)
)
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b
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Az 18 un o,
)
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1
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SN74BCT2827A
10-BIT BUS/MOS MEMORY DRIVERS WITH 3-STATE OUTPUTS

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

Supply vORage, VoG - v vt e 7V
Inputvoltage .............ccviiiiiiiii.n, PPt 55V
Voltage applied to a disabled 3-state output ........... ..ottt e, 55V
Operating free-air temperature range. . . . ... oottt e it ae i ennnas 0°C to 70°C

Storage temperature range

recommended operating conditions

—65°C to 150°C

MIN NOM MAX UNIT
Voc  Supply voltage 45 5 5.5 \"
ViH  High-level input voltage 2 \
ViL Low-level input voitage 0.8 \)
IoH  High-level output current -1 mA
loL  Low-level output current 12 mA
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted) 1]
PARAMETER TEST CONDITIONS MIN  TYPT MAX UNIT =3
ViL Voo =45V, I} = —18mA -1.2 \ 2
VOH VoC = 45V1055V, loH = —1mA Voc-2 v O
VoL Vcc =45V, loL=1mA 0.15 0.5 v 7))
Vecc =45V, loL = 12mA 0.35 0.8 o
lozH Ve =55V, Vo =27V 20 pA =
lozL Vocc =55V, Vo = 04V -20 pA (&)
oL Voo = 45V, Vo =2V 50 mA o
IoH Vocc =45V, Vo =2V —35 mA
I Vec =55V, vi=7Vv 01 ] mA
liH Vec =55V, Vi=27V 20 pA
i Vcc =55V, V=04V -0.2 mA
Io¥ Vece =55V, Vo =225V —30 -112 [ mA
lccL Ve =55V, Outputs open 28 40 mA
lccz Vecc =55V, Outputs open 4.5 8
t All typical values are at VoG = 5V, Tp = 25°C.
¥ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ios.
switching characteristics (see Figure 1)
Vec =5V, Vcc =45Vto55V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 = 5000, R1 =500 Q, UNIT
(INPUT) (OUTPUT) R2 = 500, R2 = 500 ,
TA = 25°C TA = MIN to MAX
MIN TYP MAX MIN MAX
tPLH A Y 4 6 2 7 ns
tPHL 6 8 2 9
tPzH I v 8 10 4 13 ns
tpzL 11 14 6 17
tPHZ I v 8 12 4 15 ns
tpLZ 7 11 3 13
*p
TEXAS
INSTRUMENTS
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SHNJJID SONWD!G

SN74BCT2828A
10-BIT BUS/MOS MEMORY DRIVERS WITH 3-STATE OUTPUTS

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

Supply voltage, Vg ... ... R e BN F N e R A
Input voltage ......... RN e e F P - XA
Voltage applied to a disabled 3-state output .............. N . P P 55V
Operating free-air temperaturerange................ e P 0°C to 70°C
Storage temperaturerange ............. e e e —65°C to 150°C
recommended operating conditions
MIN NOM MAX | UNIT
Vcc  Supply voltage 45 5 5.5 \']
VIH  High-level input voltage 2 \]
ViL Low-level input voltage 0.8 \
loH  High-level output current -1 mA
loL  Low-level output current 12 mA
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
VIK Vocc =45V, | = —18mA —-1.2 \
VOH Vcc = 45Vto55V, IoH= —1mA Vcc—2 v
VoL VCG = 45V, loL = 1mA 0.15 0.5 v
Voc =45V, loL = 12mA 0.35 0.8
lozH Vcc =55V, Vo=27V 20 pA
lozL Ve = 5.5V, Vo = 0.4V —20 | pA
loL Vcc =45V, Vo=2V 50 mA
10H Vce = 45V, Vo =2V 35 mA
] Vocc =55V, Vi=7V 0.1 mA
H VoG = 5.5V, Vi =27V 20 [ pA
L Vcec =55V, V=04V -0.2 mA
0¥ Voc = 5.5V, Vo =225V —30 ~112 | mA
IcoL VeCc =55V, Outputs open 28 40 mA
lccz Vcc = 5.5V, Outputs open 3.5 6
t All typical values are at Vg = 5V, TA = 25°C.
¥ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, I0s.
switching characteristics (see Figure 1)
vec =5V, Vgc = 45Vto55Y,
CL = 50 pF, CL = 50 pF,
FROM TO R1 = 5009, R1=500Q,
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 0, UN'T
TA = 25°C TA = MIN to MAX
MIN TYP MAX MIN MAX
tPLH A ) Y 5 7 2 8 ns
tPHL 5 7 2 8
tpzH G Y 8 11 4 12 ns
tpzL . 10 14 6 16
tPHZ s v 10 14 4 181 e
tpLz . 8 . 12 3 14

{ip
EXAS
INSTRUMENTS
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SN74BCT2827A, SN74BCT2828A
10-BIT BUS/MOS MEMORY DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L RL = R1 = R2
$1 SWITCH POSITION TABLE
R1 TEST S1
tPLH Open
FROM OUTPUT TEST o
UNDER TEST P ponT tPHL pen
c R2S tPZH Open
L > i Closed
(See Note A) ] PzL
3 tPHZ Open
= ) tPLZ Closed
LOAD CIRCUIT
TIMING 3V HIGH-LEVEL "3V
INPUT sV PULSE 15V 1.5V
| ————- ov ' ¢ | ov
e tg,oi® th—8 w
pasiio SR b
DATA m LOW-LEVEL 1.5V 1.5V, 3
INPUT ov PULSE 4 o _ov o
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS ($)
SETUP AND HOLD TIMES PULSE DURATIONS )
—————3V =
INPUT 15V 15V ouTPUT &)
; | oV CONTROL ﬁ
tPLH-f— e
IN-PHASE | ! X "~ Vou
ouTPUT 5V 15V
| VoL

i
tPHL ——B1 ——i—tPLH WAVEFORM 1
|

I See Note B
OUT-OF-PHASE Vo (See Note B)
15V 15V
ouTPUT
=~ VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES WAVEFORM 2
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zg = 50 Q, tr < 2.5 ns, tf < 2.5 ns.

FIGURE 1. SWITCHING CHARACTERISTICS

{i’
TexAs
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SHUNJJID SOND!Y u

'SN74BCT29827A, SN74BCT29828A
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS

D2977, APRIL 1987—REVISED JULY 1989

® BiCMOS Design Substantially Reduces DW OR NT PACKAGE
Standby Current (TOP VIEW)

e Functionally Equivalent to Am29827, 1t Y24] v
Am29828, SN74ALS29827, and A1 23% Y1
SN74ALS29828 a2 22[7v2

21[]v3

A3[]
A4l 20% Y4
A5 (] 19[]Y5
P-N-P Inputs Reduce DC Loading A8 [] 18[] e
e Data Flow-Thru Pinout (All In a7ls  7HY7
low- puts on a8 [l 1sf] v8
Opposite Side from Outputs) asllo  1sfive
o Power-Up High-Impedance State Aot 14dv10
Package Options Include Plastic and GND 12 13[] G2
Ceramic DIPs

® BiCMOS Process with TTL Inputs and
Outputs

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

0 N O OAE NN

o 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 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 SN74BCT29827A provides true data and
the SN74BCT29828A provides inverted data at
the outputs.

The SN74BCT29827A and SN74BCT29828A
are characterized for operation from 0°C to
70°C. ‘

PRODUCTION DATA documents contain information ' Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to N )
specifications per the terms of Texas Instruments ,

i does not TE

necessarily inciude testing of allrparameters. IN STRU MENTS
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SN74BCT29827A, SN74BCT29828A
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS

logic symbolst

SN74BCT29827A SN74BCT29828A
s s ® yunrs
S203) EN 203 EN
rC 1
a1 d2) o123 vq a2 o232 vy
A2 13) 22) A28 T (22) y,
a3 la) (21) 5 Az lal | (21) yq
As 18 (20 \, s 18 20 y,
as 18 (19) g a5 18 (19) yg
Y- L 18) v as ::‘;: ve
A7 L _”_7) Y7 A7 (:'_ Y7
A2 | _(16) yg ag 2L {16) yg
A9 1100 115} \q A9 %_ ::i: Yo
aro 1| | (14 40 A10 Y10
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. »
. . . . [
logic diagrams (positive logic) =]
SN74BCT29827A SN74BCT29828A g
5, 3) 52013 8
b 4
aq 20 NG ? e v aq 2 23) =
L~ 5 3]
p 4 m
a2 3 J§_4 22) \, a2 3 {5 22,
b p
as @ l/l‘( (21) 4 azla) {5 21) 5
b p
aq 8 l/l( 20 , asl8) IS 20,
b 4
as 16) ]/I( 119) g a5 8 {5 19 o
3 4
as 2 _l/l\( 18l o ag 2 (8) o
b J
(17)
Ay 180 l/l( 0n oy, a7 18 4&‘ vr
) 4
ag 12 l/l{ 18) o ag 2 | __116) o
b 2
(15
ag 110} V]\( as) o a9 L10} ) ve
aro 11 1,\/k 18) 1o Ao 11 g (LLTIVI

{i,
Texas
INSTRUMENTS
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SHNJUIID SOND!Y

SN74BCT29827A
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS

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

SUPPIY VORAGE, VG vttt ettt ettt ettt ettt e ettt e e e 7V

Input voltage (all inputs and [/O POMS) .. ....viin it i e ettt 55V

Operating free-air temperature range. ... ...ttt 0°C to 70°C

Storage temperature range .. ......o.vt it e .. —65°Cto 150°C

recommended operating conditions
MIN NOM MAX UNIT

Vcc  Supply voltage 4.5 5 5.5 \]
ViH4  High-level input voltage 2 \
ViL Low-level input voltage 0.8 \"
loH  High-level output current —24 mA
oL Low-level output current 48 mA
TA Operating free-air temperature 0 70 °C

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

PARAMETER TEST CONDITIONST MIN  TYPF MAX | UNIT

ViK Vcc=MIN, = —18mA -1.2 \
VoH VGG = MIN IoH = —15mA 24 v
IoH = —24 mA 2
VoL Vcc = MIN, oL = 48 mA 0.35 0.5 \
10ZH Voe = MAX, Vo =27V 20| pA
lozL Voo = MAX, Vo =04V —20 pA
] Voc = MAX, V| =55V 0.1 mA
IH Voe = MAX, V| =27V 20 pA
L Vce = MAX, V| =04V -0.2 mA
los® . Voo = MAX, Vo =0 -75 —250 mA
lccL Voo = MAX,  Outputs open 28 40 mA
lccz Vcc = MAX,  Outputs open . 3.5 6 mA

t For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
t All typical values are at Voo = 5V, T = 25°C.
§ 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)

Vec =5V, Vecc =4.5Vto55V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 = 500 Q, R1 = 5000, UNIT
(INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q,
TA = 25°C TA = MIN to MAX
MIN TYP  MAX MIN MAX
tPLH A v 1 35 6 1 71 s
tPHL 1 5 7 1 9
tPzH ] v 2 7 10 2 12 ns
tpzL 2 10 13 2 15
tPHZ I} v 2 7 10 2 2]
tpLZ 2 7 10 2 12

EXAS *’P
INSTRUMENTS
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SN74BCT29828A
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS

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

SUPPIY VORAGE, VG - vt e ettt e 7V
Input voltage (all inputs and /O POrtS) . ...ttt e e e 55V
Operating free-air temperature range. .. ...........ouuuuin et 0°Cto 70°C
Storage temperature range . . ... ... ... —65°C to 150°C

recommended operating conditions

. MIN NOM MAX UNIT
Voc  Supply voltage 4.5 5 55 \
VIH  High-level input voltage 2 \]
ViIL Low-level input voltage 0.8 \']
loH  High-level output current —24 mA
loL Low-level output current 48 mA
TA Operating free-air temperature 0 70 °C

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

PARAMETER TEST CONDITIONST MIN  TYP MAX UNIT g
VIK Voo = MIN, || = —18mA -1.2 v 3
VOH Vee = MIN IoH = —15mA 2.4 v =

IloH = —24 mA ' 2 (&)
VoL Vcc = MIN, IpoL = 48 mA 0.35 0.5 \ 7))
I0zH Vcec = MAX, Vo =27V 20 A (@)
lozL Ve = MAX, Vo =04V —20 A =
I VoG = MAX, V| =55V 01| mA ()
IIH Voo = MAX, V| =27V 20| pA ﬁ
L Vcec = MAX, V=04V —0.2 mA
los’® Voo =MAX, Vo =0 —-75 —250 | mA
IccL Voo = MAX,  Outputs open 28 40 mA
Iccz Vcc = MAX,  Outputs open 3.5 6.5 mA

t For conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al typical values are at VoG = 5V, TA = 25°C.
S Not more than one output should be shorted at a time and duration of the short circuit shouid not exceed 1 second.

switching characteristics (see Figure 1)

Ve =5V, Vcc =45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO R1 = 500 Q, R1 =500,
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 (, NI
TA = 25°C TA = MIN to MAX
MIN TYP MAX MIN MAX
tPLH A Y ! 35 6 ! 71 ons
L 1 3.5 6 1 7
tpzH B Y 2 ! > 2 s
7L 2 9 13 2 15
tPHZ 3 Y 2 6 > 2 21 s
PLz 2 6 10 2 11

{if
EXAS
INSTRUMENTS
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s)N2.11) SOND!G

SN74BCT29827A, SN74BCT29828A
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L RL = R1 = R2
s1 SWITCH POSITION TABLE
a1 TEST s1
ROM OUTPUT TEST iPLH Open
F
UNDER TEST P poINT tPHL Open
nz‘: tpzH Open
CL b3 tpzL Closed
(See Note A) s tPHZ Open
= tpLz Closed
LOAD CIRCUIT
TIMING 3v HIGH-LEVEL -3V
INPUT 15V PULSE 15V 15V h
-: -------- ov . ' t | ov
. — ty —
1o tgy -9t th-¥
| on =3 —— 5y
DATA 15V 15V LOW-LEVEL w15V 1.5V
INPUT ov PULSE _ _ov
VOLTAGE WAVEFORMS ' VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS

- — ————13V
INPUT ﬁ—\w_v— OUTPUT
. : | oV CONTROL
; PLH-f—H e tenL
IN-PHASE | . t =~ Vou
OUTPUT | 1.6V | 1.5V

) | Voi
tPHL ———b1 ——tPLH WAVEFORM 1

(See Note B)
OUT-OFPHASE X1 5y VAR
OUTPUT : :

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES WAVEFORM 2
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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 puises are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, ty < 2.5 ns, tf < 2.5 ns.

FIGURE 1. SWITCHING CHARACTERISTICS

{i’
Texas
INSTRUMENTS
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SN74BCT296833, SN74BCT29834
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3031, SEPTEMBER 1987—REVISED JULY 1989

o BiCMOS Process with TTL Inputs and SN74BCT’ ... DW OR NT PACKAGE
Outputs (TOP VIEW)
o BIiCMOS Design Reduces Standby Current OEA [} Y24l v
A1 23[]B1

o Flow-Through Pinout (All Inputs on A2
Opposite Side from Outputs) NI

o Functionally Equivalent to AMD Am29833, A4 []
Am29834, 'ALS29833, and 'ALS29834 A5 (]

o High-Speed Bus Transceivers with Parity As ]

Generator/Checker 2; E

22[1B2
211183

(184

19[]85

18] | B6
171187
16| | B8

e Parity Error Flag with Open-Collector ERR[] |1 PARITY
Output . CLR[] ] OEB

® Has a Register for Storage of the Parity GND[J12_ 13[]cLK
Error Flag

o Choice of True ('BCT29833) or Inverting
(’BCT29834) Logic

® Package Options Include Plastic “Small
Outline” Package and Standard Plastic
300-mil DIPs

© 0N O U R NN
N
[=]

- O
O

description

The SN74BCT29833 and SN74BCT29834 are
8-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 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 1/0 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 SN74BCT29834 are
characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain lmormauon Copyright © 1989, Texas Instruments Incorporated
current as of date. to
specifications per the terms ‘of Texas Instruments i
oes not TE
necessarily include testing of all parameters.

INSTRUMENTS
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SHUNJJID SOND'G

SN74BCT29833

8-BIT TO 9-BIT PARITY BUS TRANSCEIVER

logic diagram (positive logic)

8.
8 b 8,
A1-A8 2 A\ 7) B1-B8
—1EN
8xg
gL
v =
—1EN
oF8 .-
OFA —@— .8 PARITY
1\
<]
™ MUX
7
T 9 2K pre
2.
7
1
® 1
> {
10 ERR
CLK > C1
CLR - R o
FUNCTION TABLE
INPUTS OUTPUT & I/0
o8 | oEs | ©iR Al Bif : FUNCTION
OEB OEA CLR CLK s of H's S of H's A B PARITY ERR
Odd L A Data to B Bus and
L H X X Even NA NA A H NA Generate Parity
Odd H B Data to A Bus and
L H NA Even B | NA NA L Check Parity
X X L X X X X NA NA H Clear Error Flag Register
H No T X NC
H H h Ne T o X z z z n Isolation’
H Even L
Odd H A Data to B Bus and
L L X Even NA NA A L NA Generate Inverted Parity

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 ERR output was previously high.

Sin this mode, the ERR output, when clocked, shows inverted parity of the A bus.

2-102
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SN74BCT29834
8-BIT TO 9-BIT PARITY BUS TRANSCEIVER

logic diagram (positive logic)

8 8x[> 8.
A1-A8 ) v ) B1-88
— EN
8.
x < 'y
Qv <
~
EN
o8 *
OEA —@— [ 8 PARITY
(\
|
i MUX [}
3 =
=
k) 9 . 2K p 2
Sy i
1 7 (&)
> 8
! (@)
- =
Do o
) Do— R o
CLK P> c1 )
CIR QR o~
FUNCTION TABLE
INPUTS OUTPUT & 1/CG
Al Bit " FUNCTION
OEB OEA CLR CLK s of H's s of U's A B PARITY ERR
Odd T H A Data to B Bus and
L H X X Even NA - NA A L NA Generate Parity
Odd 5 H B Data to A Bus and
H NA Even B | NA NA L Check Parity
X X L X X X X NA NA H Clear Error Flag Register
H No % X NC
L No X H s
H H H odd X Zz z z L Isolation’
H Even H
Odd 5 L A Data to B Bus and
L L X X Even NA NA A H NA Generate Inverted Parity

NA = Not applicable, NC = No change, X = Don’t care

tSummation of low-level inputs includes PARITY along with Bi inputs.

*Output states shown assume the ERR output was previously high.

Sin this mode, the ERR output, when clocked, shows noninverted parity of the A bus.

i
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SN74BCT29833, SN74BCT29834
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

error flag waveforms

[o/
m|
[

[=]
m
>

Bi + PARITY I

SHN24ID SOND!E

le—tsu —»
—» b=t
CLK 1
|
(1w t le—P—tsu
w—le—>;
|
PHL—|  le— —» le—tPLH
ERR |
ERROR FLAG FUNCTION TABLE
INTERNAL OUTPUT
INPUTS ToDEVICE | PRE-STATE | OYTPUT | EyncTioN
TR | 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

ERRnp-1 represents the state of the ERR output before any changes at CLR, CLK, or point “P”.

{i’
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SN74BCT29833, SN74BCT29834
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

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

SUPPIY VORAGE, VOC - vt e vttt et ettt e e e e 7V
INPUEVORAGE . .o e e A"
Voltage applied to adisabled I/O Port. .. ...ttt 55V
Operating free-air temperature range. ... ..........oovuiin i 0°Cto 70°C
Storage temperature range . .. ..ottt e —65°C to 150°C

recommended operating conditions

MIN NOM MAX UNIT
Vcc  Supply voltage 45 5 5.5 \2
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
VOH High-level output voltage, ERR 2.4 v
loH  High-level output current —24 mA
loL Low-level output current 48 mA
CLK high 10
tw Pulse duration CLK low 10 ns
CLR low 10 _g')
tsu Setup time before CLK T ia_nd PARITY 12 ns ':_!
CLR inactive 12 (3]
th Hold time, Bi and PARITY after CLK T . 0 ns =
TA Operating free-air temperature 0 70 °C o
(72}
electrical characteristics over recommended operating free-air temperature and supply voltage o
range (unless otherwise noted) (E)
PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT E
ViK Voo =45V, Ij= —18mA —1.2 v
VOH All inpuﬂutputs VoG = 45V IoH = —15mA 2.4 v
except ERR IOH = —24 mA
loH | ERR Voo =45V, VOH =24V . 20 kA
VoL Vocc =45V, loL=48mA 0.35 0.5 Vv
[] Vocc =55V, V=55V 0.1 mA
[IT¥ Vcc =55V, Vi=27V 20 | pA
t Data — - -0.2
L Contal Vcc =55V, V=04V —o7% mA
los? Vcc =55V, Vo=0 -75 -250 | mA
iccL Voc = 5.5V,  All Outputs Open 55 80 mA
lccz 30 45

t ANl typical values are at Vo = 5V, Ta = 25°C.
¥ For 1/0 ports, the parameters Ij4 and j|_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.

{i’
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SHNJIID SOND!Y

SN74BCT29833, SN74BCT29834
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

{

SN74BCT29833 switching characteristics (see Figure 1)

2-106

POST OFFICE BOX 656303 - DALLAS, TEXAS 75265

Vec =5V, Vce = 45Vto55V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 =500 Q, R1 =500 0, UNIT
(INPUT) (OUTPUT) R2 = 500 Q, ! R2 = 500 ,
TA = 25°C TA = MIN to MAX
MIN TYP MAX MIN MAX
tPLH AorB BorA ! 5 7 1 8 ns
tPHL 1.5 5 8 1.5 10
tPLH A PARITY 15 7 9 15 11 ns
tPHL 15 10 13 15 15
tPzH OEAOrOEB | AorB 2 n 15 2 19 ns
tpzL 2 13 17 2 21
PHZ OEAOrOEB | AorB 2 8 1 2 15 ns
tpLz 2 10 14 2 17
PHL CLK ERR 15 7 10 15 12 ns
tPLH LR ERR 15 13 17 1.5 20 ns
tPLH OFEA PARITY 15 10 13 15 15 ns
tPHL 15 10 13 15 15
SN74BCT29834 switching characteristics (see Figure 1)
Vee =5V, Vcc = 45Vto5.5YV,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 =500 9, R1 =500 Q, UNIT
(INPUT) | (OUTPUT) R2 = 500 ©, R2 = 500 Q,
TA = 25°C TA = MIN to MAX
MIN TYP MAX MIN MAX
tPLH AorB BorA 1 5 7 ! 8 ns
tPHL 1.5 4 ] 1.5 7
tPLH A PARITY 15 10 13 15 15 s
tPHL 15 8 10 15 15
tPZH OEAOrOEB | AorB 2 1 15 2 19 ns
tpzL 2 15 19 2 21
PHZ OEAOrOEB | AorB 2 8 il 2 15 ns
tpLz 2 13 17 2 21
tPHL CLK ERR 15 7 10 15 12 ns
tPLH LR ERR 1.5 13 17 1.5 18 ns
tPLH OFA PARITY 15 10 13 15 15 ns
tPHL 1.5 10 13 1.5 15
i
TEXAS ‘b
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SN74BCT29833, SN74BCT29834
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

v
L R = R1 = R2
s1
R1
FROM OUTPUT " . TEST
UNDER TEST [ POINT
c R23

L <
(See Note A) |

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG

SWITCH POSITION TABLE

Vee
TEST s1
Y o] 500 Q
ok Ope" FROM OUTPUT TEST
PHL pen UNDER TEST POINT
tpzH Open
tpzL Closed Cp INCLUDES
t Open PROBE AND JIG
t?._‘; Cl::ed CAPACITANCE

LOAD CIRCUIT 2 ERROR FLAG OUTPUT

TIMING v HIGH-LEVEL "3V
INPUT 15V PULSE 15V 15VY

_: ........ ov ' N | oV v
th -8 e w —
o tg, -9 ) =
! _:_ ——3v -— tw ——U 3V S
DATA 1.5V 15V LOW-LEVEL 15V 1.5V o
INPUT PULSE o _ oV -~
ov o
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS o
SETUP AND HOLD TIMES PULSE DURATIONS o
—————3v =
INPUT 15V 15V OUTPUT Q
! | ov CONTROL m

tPLH-;t-—N [ el

IN-PHASE ! "~ — VoH
1
oUTPUT | 1.5V : 1.5 V
|

v,
'PHL—;‘-—-—N ——b-tPLH o WAVEFORM 1
| { VOH (See Note B)
our-orw
OUTPUT —— VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES WAVEFORM 2
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE QUTPUTS

NOTES: A.Cy 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 Q, t; < 2.5 ns, tf < 2.5 ns.

FIGURE 1
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SHNAIID SOND!F u

SN74BCT29843, SN74BCT29844 :
9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3180, FEBRUARY 1989—REVISED JULY 1989

® BiCMOS Process with CMOS Inputs and : SN74BCT29843 ... DW OR NT PACKAGE
TTL Outputs Substantially Reduces Standby (TOP VIEW)
Current . ﬁc Tzl vee
= i 10 )2 23 j1Q
Input Has 50-k() Pullup Resistor »is  2A2
e Bus-Structured Pinout o+ 21030
405 20040
o Functionally Equivalent to AMD Am29843A, sof]e 190sa
Am29844A, 'AL:S29843, and 'ALS29844 607 18Jea
s 17070
® Provides Extra Data Width Necessary for so(]e t6[]sa
Wider Address/Data Paths or Buses with %E oo %g_RQ_E
Parity eno (12 13fc
® Outputs Have Undershoot Protection
Clrcuitry SN74BCT29844 ... DW OR NT PACKAGE
(TOP VIEW)

o Power-Up High-Impedance State

: oc 01 VaaDvee
o Buffered Control Inputs to Reduce DC 1002 2301
Loading Effects - 2603 22020
30+ 21030
® Package Options Include Plastic “Small 45[s 2040
Outline” Packages and Standard Plastic :.2) Ej :: % :8
300-mil DIPs e E s 177
. 8b[]e 16[Jsa
description 5[0 1sfsa
These 9-bit latches feature three-state outputs (;:DR g 1 ] 2”5

designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly suitable . for implementing buffer
registers, |/O ports, bidirectional bus drivers,
and working registers.

The nine latches are transparent D-type. The 'BCT29843 has noninverting data (D) inputs. The 'BCT29844
has inverting D inputs.

A buffered output control (OC) 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 (OC) 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 0°C to 70°C.

PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments @
[ g does not

necessarily include testing of all parameters.
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SN74BCT29843
9-BIT BUS INTERFACE D-TYPE LATCH
WITH 3-STATE OUTPUTS

"BCT29843 FUNCTION TABLE ’BCT29843 logic diagram (positive logic)
INPUTS OUTPUT 6c ! %
RE IR o Q
PRE CiR o6 ¢ D e 14 %
L X L X X H Rl
H L L X X L 13
H H L H L L i T
H H L H H H S 4
aEs
H H L L X Qo w2 0 1@23),4
X X H X X z L L ds
f . t s
BCT29843 logic symbol L lca
i 20 B 10 (22) 59
oc JLVSEN N Py o
= (14)
PRE ———D> 2 S
RN Ng +—{C1 21
¢ Jes 3048 o 30
w2 ___fic p 2 123) 4q »
3) (22) -
20 20 y-+—{C1 120} b
2p 1@ 21 0 a2 10 1200 4o 3
R (3]
L] 1201 44 B =
.18 19 o ) L4 o (& ]
( b ‘{;_
607! 18 6 5D ) 5Q (7]
(8) 17) R o
70 7Q L,""—" =
PE T (161 s
15) sa Sl 118) Q
9p 1100 115) g0 6012 S 118 6 o
IR_J
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC %3
Publication 617-12. L dc1 ,
o8 1 17} 5q
+{c1
ap-19! 10 D_&ﬂ?’ s
\B___J
Lds
Lca
051100 o 151 40

{i’
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SHUNoJID SOOI

SN74BCT29844

9-BIT BUS INTERFACE D-TYPE LATCH
WITH 3-STATE OUTPUTS

’BCT29844 FUNCTION TABLE
INPUTS OUTPUT
PRE TR oc c b Q
L X L X X H
H L L X X L
H H L H L H
H H L H H L
H H L L X Qo
X X H X X z
’BCT29844 logic symbolf
66.‘”_5 EN
PRELIA NIy
CR (11) g
c &—7 c1
m i
[N N oo 23 19
25 8L 22) 59
3540 21 34
4B (5) N (20) a0
55 6) N (19) 5Q
57 18 o
5 (8) [ {17) 70
852l 118) gq
9 {10) {15) %

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

Publication 617-12.

’BCT29844 logic diagram (positive logic)

o¢ )

a5

PRE (14) Dn

&R (1

\CHS‘D

Vv

B (2)

20 (3)

3D (4)

DS
)

4D (5)

123010

22) 20

21) 30

= (6)

5D

6D L7

758!

R

&b [{:]]

(20) 49
119 5q

108) gq

9D (10)
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SN74BCT29843, SN74BCT29844
9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

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

SUPPIY VORAGE, VO G ¢t ot vttt ittt ettt ettt et e e e e e e e e e e 7V
INPULVORAGE . . ... e 7V
Voltage applied to a disabled 3-state output ............. .. i e 55V
Operating free-air temperature range. . . ... ....ovutttii it e e 0°C to 70°C
Storage temperaturerange ........ ... i i —65°C to 150°C

recommended operating conditions

MIN NOM MAX | UNIT
Vcc  Supply voltage 45 55 \
Vi  High-level input voltage 2 \
\ Low-level input voltage 0.8 \]
loH  High-level output current —24 mA
loL Low-level output current 48 mA
PRE low 7
tw Pulse duration CLR low 5 ns
C high 4
tsy  Setup time, before enable C | E‘E N 15 ns ..9
PRE or CLR inactive state 2 '5
th Hold time, data after enable C |, 3.5 ns [T
TA  Operating free-air temperature ) 0 70 °C =
(&)
8
=
o
[11]

{ip
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SHNJID SOND!G

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 MAX | UNIT
VIK Vcc =45V, = -18mA —1.2 \
VOH Vcc =45V, IloH= —15mA 2.4 3.2 v
Vcc =45V, IoH= —24mA 2
VoL Vocc =45V, loL=48mA 0.35 0.5 \'
lozH Vcc =55V, Vo=27V 20 pA
lozL Vcc =55V, Vpo=04V -20 pA
1) Vcc =55V, V=55V 01| mA
H Voo =55V, V=27V —-10 —75 | pA
L Vcc =55V, V=04V —-0.2 mA
los¥ Vcc =55V, Vo=0 ~75 —275 | mA
Outputs high 3 7
Icc Voc = 5.5V | Outputs low 24 35 mA
Outputs disabled 3 7
t Al typical values are at Vo = 5V, 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)
‘ Vec =5V, Vee = 45Vt055V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1=500Q, R1 =500 Q, UNIT
(INPUT) | (OUTPUT) R2 =500 , R2 = 500 2,
TA = 25°C TA = 0°C to 70°C
MIN TYP MAX MIN MAX
tpLH D AnyQ 15 4.5 7 15 8] s
tPHL 1.5 5.7 8 1.5 9
tPLH c AnyQ 1.5 6 8 1.5 10 ns
tPHL 1.5 6 8 1.5 10
tPLH PRE AnyQ 1.5 6 10 1.5 2] o
tPHL 1.5 6 10 1.5 12
tPLH R AnyQ 15 6 10 1.5 2] o
tPHL 1.5 6 10 1.5 12
tpzH oc AnyQ 2 10 13 2 5]
tpzL 2 10 13 2 15
PHZ oc Any Q 2 5 7 2 81 ns
tpLZ 2 5 7 2 8

2-112
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SN74BCT29844
9-BIT BUS INTERFACE D-TYPE LATCH
WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS MIN  TYPT MAX | UNIT
VIK Vcc =45V, = —18mA -1.2 \
VOH Vocc =45V, IoH= —15mA 24 3.2 v

Voec =45V, IoH= —24mA 2

VoL Vcc =45V, loL=48mA 0.35 0.5 \

10ZH Voo =55V, Vo =27V 20 [ pA

lozL Vcc =55V, Vpo=04V -20 pA

1] Vcc =55V, V=55V 0.1 mA

IiH Vcc =565V, V=27V -10 —75 nA

L Vcc =565V, V=04V —0.2 mA

los¥ Vcc =55V, Vo=0 —-75 —275 | mA
Outputs high 3 7

Icc Vce = 5.5V | Outputs low 24 35 mA
Outputs disabled 3 7

t Al typical values are at Vg = 5V, 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. 7))
-
switching characteristics (see Figure 1) 3
Vec =5V, Vce = 45Vto 55V, -~
CL = 50 pF, CL = 50 pF, (&)
PARAMETER FROM TO R1 = 500 , R1=5000, UNIT (/)]
(INPUT) | (OUTPUT) R2 = 500 (, R2 = 500 , o
TA = 25°C TA = 0°C to 70°C E
MIN TYP MAX MIN MAX (&)
tPLH D AnyQ 1.5 5.7 8 1.5 9 ns m
tPHL 1.5 4.5 7 1.5 8
tPLH c AnyQ 1.5 6 8 1.5 10 ns
tPHL 1.5 6 8 1.5 10
tPLH PRE AnyQ 1.5 6 11 1.5 12 ns
tPHL 1.5 6 11 15 12
tPLH TR AnyQ 1.5 6 11 1.5 12 ns
tPHL 1.5 6 11 1.5 12 .
tpzH oc AnyQ 2 10 13 2 15 ns
tpzL 2 10 13 2 15
tPHZ oc AnyQ 2 5 7 2 8 ns
tpLZ 2 5 7 2 8

xas W
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SHNJIID SOND!Y

SN74BCT29843, SN74BCT29844

9-BIT BUS INTERFACE D-TYPE LATCHES

WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L R_ = R1 = R2
s1 SWITCH POSITION TABLE
/1 TEST s1
tPLH Open
FROM OUTPUT TEST tPHL Open
UNDER TEST INT
I PO tpzH Open
CL b3 tpzL Closed
(See Note A) I }- tPHZ Open
= tpPLZ Closed
LOAD CIRCUIT
TIMING 3v HIGH-LEVEL A
INPUT #1.5V PULSE 15V 1.5V
£ _‘ ______ ov ' tw | ov
o tou-eie v —! av
DATA sy N5y 3v LOW-LEVEL K15V 1.5V
INPUT . : oy PULSE o _ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

————— 3v
INPUT 15V 1.5V OUTPUT
; | ov CONTROL
tPLH-p¢— [t
IN-PHASE | ! ! "~ — Vo
outPUT | 15V 1.5V
T | VoL
tPHL ———»y Je———tPLH V;AVEFORzI 1
| {See Note B)
OUT-OF-PHASE 15V VAR
OUTPUT fF o VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES WAVEFORM 2
(See Note B)

NOTES: A.Cy includes probe and jig capacitance.

ENABLE AND DI

VOLTAGE WAVEFORMS
PULSE DURATIONS

VOLTAGE WAVEFORMS
ISABLE TIMES, THREE-STATE 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 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, Zg = 50 Q, t; < 2.5 ns, t < 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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SN74BCT29845, SN74BCT29846
8-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3248, JULY 1989

® BiCMOS Process with CMOS Inputs and
TTL Outputs Substantially Reduces Standby
Current

o Input Has 50-kQ 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, 1/0 ports, bidirectional bus drivers,
and working registers.

The eight latches are transparent D-type. The
'BCT29845 has noninverting data (D) inputs.
The ’BCT29846 has inverting D 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 CLR are taken low, the outputs will
follow the preset condition.

SN74BCT29845 ... DW OR NT PACKAGE

(TOP VIEW)
oct [t U2 vee
ocz(]2 23] Gc3
103 22[11Q
20+ 21[]2qQ
3D[s 20[] 3Q
4D[e  19[]4Q
5D []7 18[]5Q
6D |8 17[]6Q
7oe 1s[d7a
8D [Jio  15[]8a
CLR[J1t 14[] PRE
GND[J12  13[]cC

SN74BCT29846 ... DW OR NT PACKAGE

(TOP VIEW)
oct [t Y24 Vee
ocz2[]z  23[]oc3
10[]3 22[]1Q
20+ 21020
30> 20{1] 3Q
4D[]s  19[]4Q
5D 7 18[]5Q
6D[]e  17[]16Q
70e  1¢[]7Q
8D[Jio 15[]8q
CLR[11  14[]PRE
GND [z 13[]cC

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 capablllty 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 0°C to 70°C.

PRODUCTION DATA documents contaln information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
does not
necessarily include testing of all parameters.

Copyright © 1989, Texas Instruments Incorporated
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SN74BCT29845, SN74BCT29846
8-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

FUNCTION TABLES

S)IN2J1D SONDIE

’BCT29845 ’BCT29846
INPUTS OUTPUT INPUTS OUTPUT
PRE CLR ©OCt ©OC2 ©OC3 C D Q PRE CLR OC1 ©0OC2 ©0OC3 C D Q
L X L L L X X H L X L L L X X H
H L L L L X X L H L L L L X X L
H H L L L H L L H H L L L H L H
H H L L L H H H H H L L L H H L
H H L L L L X Qo H H L L L L X Qo
X X X X H X X z X X X X H X X z
X X X H X X X z X X X H X X X z
X X H X X X X z X X H X X X X z
logic symbolst
*BCT29845 "BCT29846
oc & 55 &
ocz 2] EN o0z 2] EN
oc3 23] 505 2 n
PRE U4 NS5 LT ry:
R %;_:m R cir ANl p
c—=——-a LJ c _te
G LI ) T o Y
2D |—-— 20 20 JLN N 1) 5q
358 (20) . 45 8! (20) .4
08! 19) 44 o5 8 19) 4
507 18) oo 55 7 (LI
o0 8 a7 ¢q 5 1B 07 ¢
02 ‘ 18 o 55 9~ 16 .o
8D (10) (15) 8a 8d {10) o (15) 8Q

t These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
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SN74BCT29845, SN74BCT29846
8-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

logic diagrams (positive logic)

'BCT29845 "BCT29846
e 1 T FL
— @ 2
oc2 o ocz2
oc3 e oc3 23
PRE —ODO—— PRE ‘_‘L‘l_<,|>,~,__7
3
e )D Cus)D
b s2 _ b 52 \
1 C1 L4ch
3, (22) _ -
10 B 10 2 5»-4;— 1Q 10(3) D 2 ﬂm
. —+—o R ——9 R
s2 ) ¢ S2
+—c1 v c1 1
é (21)
20 & 10 2 ——2Q 264 d 10 2»—({;—[2—1)-20
1+ R —— R
-9 2 ) ' ods2 »
—c1 b
(20) - C1 b
3p 2! 1D zD—GI;— 30 5.8 oo 2 | 20) .0 5
R b +d R o
e
+—C1 I 1 4
19 €
w0 8 10 20—4;(_'_ aa 5 1% 2& 019 4q n
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- s2 S2 =
y-1{c1 q L e b O
(18) 1 —
so 2 10 2”"{; sa 557 9 1D 2°'0§:—L1250 oM
R b+ R
¢ s2 | b 52
- c1 1+ C1 I
(17 -
on -8 10 2{,4,[;__60 POyl Ji 2 r/{ on o
R o R
- S2 | -0 S2
—+—C1 +—C1 P
16) _
7 L& 0 2“‘5__4 7 762 1D z&ﬂm
LR »—-1 R
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—1c! (15) 10 — 15
ap 10) D 2 sa s | Jw 18 4a
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SN74BCT29845, SN74BCT29846
8-BIT BUS INTERFACE D-TYPE. LATCHES
WITH 3-STATE OUTPUTS

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

SUPPIY VORAGE, VTG + -t ettt ettt e e e e e et 7V
INPUEVORAGE . . ..o e 7V
Voltage applied to a disabled 3-state output ......... ... ... i 55V
Operating free-air temperature range. . . .. .....ooutit it —0°Cto 70°C

Storage temperature range

recommended operating conditions

—65°C to 150°C

MIN NOM MAX | UNIT
Vcc  Supply voltage 45 5.5 \)
VIH High-level input voltage 2 v
VIL Low-level input voltage 0.8 \
loH  High-level output current —24 mA
loL Low-level output current 48 mA
PRE low 7 )
tw Pulse duration CLR low 5 ns
C high 4
tsu Setup time, before enable C | Di‘a —_— 1.5 ns
PRE or CLR, inactive state 2
th Hold time, data after enable C | 35 ns
TA Operating free-air temperature 0 70 °C

2-118

{i’
Texas
INSTRUMENTS

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265




SN74BCT29845
8-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

electrical characteristics over recommended operating free-air temperature range

(uniess otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPT MAX | UNIT
ViK Vcc =45V, ||=—-18mA -1.2 \
VoH Vcc =45V, IloH= —15mA 2.4 3.2 v

Voc =45V, IoH= —24mA 2
VoL Vcc =45V, oL =48mA 0.35 0.5 \%
lozH Vcc =55V, Vpo=27V 20 pA
lozL Vec =556V, Vpo=04V —20 wA
1] Ve =556V, V=55V 0.1 mA
IIH Vocc =55V, V=27V -10 -75 pA
it Vcc =55V, V=04V -0.2 mA
los¥ Vcc =55V, Vo=0 —75 -275 | mA
Outputs high 3 7
Icc Vce = 5.5V | Outputs low 24 35 mA
Outputs disabled 3 7
1 Al typical values are at VoG = 5V, 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)
Vec =5V, Vcec =45Vto55V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1=5009, R1= 5000, UNIT
(INPUT) | (OUTPUT) R2 = 500 0, R2 = 500 Q,
TA = 25°C TA = 0°Cto 70°C
MIN TYP MAX MIN MAX
tPLH D AnyQ 15 45 7 1.5 8 s
tPHL 15 5.7 8 15 9
tpLH c AnyQ 1.5 6 8 15 0]
tPHL 1.5 6 8 1.5 10
tPLH PRE AnyQ 1.5 6 11 1.5 12 ns
tPHL 1.5 6 " 1.5 12
tPLH R Ay Q 1.5 6 11 1.5 12 ns
tPHL 1.5 6 11 1.5 12
tPzH oc AnyQ 2 10 13 2 15 ns
tPzL 2 10 13 2 15
tpHZ AnyQ 2 5 7 2 8 ns
tpLZ 2 5 7 2 8
i
TEXAS ‘b
INSTRUMENTS
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SN74BCT29846
8-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 MAX | UNIT
ViIK Vcc =45V, II= —18mA —-1.2 Vv
VOH Vcc =45V, IoH= —15mA 2.4 3.2 v

Vcc =45V, IoH= —24mA 2
VoL Voc = 45V, oL = 48mA 0.35 0.5 v
lozH Vcc =55V, Vo=27V 20 pA
lozL Vcc =55V, Vo=04V —20 pA
] Vec =55V, V| =55V 0.1 mA
IIH Vcc =556V, V=27V -10 —75 rA
L Voo =55V, V=04V —0.2 mA
los¥ Vcc =55V, Vo=0 —75 -275 | mA
Outputs high 3 7
Icc Voc = 6.5V | Outputs low 24 35 mA
Outputs disabled 3 7
T Al typical values are at Voo = 5V, 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)
Vec =5V, Vecc =45Vto55V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 =500 Q, R1 = 500 Q, UNIT
(INPUT) | (OUTPUT) R2 = 500 Q, R2 = 500 Q,
TA = 25°C TA = 0°Cto 70°C
MIN TYP MAX MIN MAX
tPLH D AnyQ 1.5 5.7 8 1'5, 9 ns
tPHL 15 45 7 1.5 8
tPLH c AnyQ 1.5 6 8 1.5 10 ns
tPHL 1.5 6 8 1.5 10
tPLH PRE AnyQ 15 6 1 1.5 2] .
tPHL 1.5 6 " 15 12
tpLH R AnyQ 1.5 6 11 15 2]
tPHL 15 6 11 15 12
tpzH oc AnyQ 2 10 13 2 15 ns
tpzL ) 2 10 13 2 15
tPHZ oc AnyQ 2 6 8 2 101 s
tpLZ 2 6 8 2 10
i
EXAS b
INSTRUMENTS
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SN74BCT29845, SN74BCT29846
8-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L R_ = R1 = R2
$1 SWITCH POSITION TABLE
TEST S1
R1
tPLH Open
FROM OUTPUT TEST
p— tPHL Open
UNDER TEST
) POINT tPzH Open
cL R22 tpzL Closed
(See Note A) | L tPHZ Open
= tpPLZ Closed
LOAD CIRCUIT
TIMING 3v HIGH-LEVEL <---—3V *
INPUT | 15V PULSE 16V 15V -
e e ov ) R | oV '5
- gy o o
' <--- —3V e — 3v .=
DATA m LOW-LEVEL W 'S
INPUT ov PULSE e _ov n
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS o
SETUP AND HOLD TIMES PULSE DURATIONS E
m
————— 3v
INPUT 15V 15V OUTPUT
! | ov CONTROL

'PLH+——N oL
! -
IN-PHASE | vl VALY
OuTPUT | sV :
. | Vou
tPHL ——— ——ptpLH WAVEFORM 1

| ! VoH (See Note B)
OUT-OF -PHASE 1.6V 15V
ouTPUT f=
Voo

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES WAVEFORM 2
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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 Q, tr < 2.5ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. SWITCHING CHARACTERISTICS

{i’
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SN74BCT29853, SN74BCT29854

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3031, SEPTEMBER 1987—REVISED JULY 1989

o BIiCMOS Process with TTL Inputs and
Outputs

BiCMOS Design Reduces Standby Current

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

e Functionally Equivalent to AMD Am29853
and Am29854

e High-Speed Bus Transceivers with Parity
Generator/Checker

o Parity Error Flag with Open-Collector
Output

® Choice of True ('BCT29853) or Inverting
('BCT29854) Logic

o 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

o 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 1/0 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.

The SN74BCT29853 and SN74BCT29854 are
characterized for operation from 0°C to 70°C.

SN74BCT’ ... DW OR NT PACKAGE
(TOP VIEW)

OEA [}
A
A2 []
A3[]
A4[]
A5 [
A6 (]
A7
M
ERR ]
CR{
GND [

1

2
3
4
5
6
7
8
9

- O

N

PRODUCTION DATA documonts contain Inlormallon
current as of
specifications per the lerm: o' Texas Im!rumem
does not
necessarily include testing of all parameters.

xas ¥

E
- INSTRUMENTS

Copyright © 1989, Texas Instruments Incorporated
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SN74BCT29853
8-BIT TO 9-BIT PARITY BUS TRANSCEIVER

logic diagram (positive logic)

'R 8xpD 8.
A1-A8 > \Y > B1-B8
r—]EN

8xq s
\% L ¢
)

EN

OEB ———4

—>— ‘
OEA ‘D — 8 PARITY
8

-~
N 04
Y
MUX
T (7]
=
T 9. 2K =3
, - ¢ p .g
\ (&
[72)
j > g
_ Q
LE AR o
CIR
FUNCTION TABLE
INPUTS OUTPUT & 1/0
aE8 | BER &8 | iE Ai Bit [ FUNCTION
OEB OEA CLR LE Sof H's S of H's A B PARITY ERR#
Odd L A Data to B Bus and
L H X X Even NA NA A H NA Generate Parity
Odd H B Data to A Bus and
H L X L NA Even B NA NA L Check Parity
H L H H NA X X NA NA N-1 Store Error Flag
X X L H X X X NA NA H Clear Error Flag Register
'I-.’ H ;<( NHC Isolation$
solation
H H X L L Odd X z z z H (Parity Check)
X L H Even L
Odd H A Data to B Bus and
L L X X Even NA NA A L NA Generate Inverted Parity

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 ERR output was previously high.

Sin this mode the ERR output, when enabled, shows inverted parity of the A bus.

{ip
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SN74BCT29854
8-BIT TO 9-BIT PARITY BUS TRANSCEIVER

logic diagram (positive logic)

8. 8xD 8.
A1-A8 2 - v » 3 B1-B8
7 7
EN
8xd s
(@ \V4 <
N
—1EN
OFE ——4 >—c{>—
s ||
OEA 8 p———————— PARITY
(\
8
N v y
MUX
T
T 9. 2K
- ,__.‘b per
1
"’D 1
>
E ERR
CLR
FUNCTION TABLE
INPUTS OUTPUT & 1/0
o =5 | Ai Bif ERR FUNCTION
OEB OEA CLR LE s of H's Sofs A B PARITY ERR#
Odd < H A Data to B Bus and
L H X X Even NA NA A : L NA Generate Parity
Odd 5 i H B Data to A Bus and
H L X L NA Even B NA NA L Check Parity
H L H H NA X X NA NA N-1 Store Error Flag
X X L H X X X NA NA H Clear Error Flag Register
E : ))E NHC Isolation$
solation!
H H X L L Odd X z z z L
X L H Even H
Odd I L A Data to B Bus and
L L X X Even NA NA A H NA Generate Inverted Parity

NA = Not applicable, NC = No change, X = Don't care

tSummation of low-level inputs includes PARITY along with Bi inputs.

$Output states shown assume the ERR output was previously high.

§in this mode the ERR output, when enabled, shows noninverted parity of the A bus.

{i,
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SN74BCT29853, SN74BCT29854
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

error flag waveforms )
oEB H

[o]
m|
>
-

EVEN
Bi + PARITY Il'lll'lllll II II III
0oDD

l
-z

gl

o
bl

-

]

w1
[ , [

l¢e———rPass——ple-sTORE-M |  sampLe—p
CLEAR

ERROR FLAG FUNCTION TABLE

INTERNAL OUTPUT
INPUTS OUTPUT
_ TODEVICE | PRE-STATE FUNCTION
[E_CIR | POINT"P" ERRp-11 ERR
L L
L L b x b PASS
L X L
L H X L L SAMPLE
H H H
H L X X H CLEAR
. L
H H X b b STORE

®»

tERRn-1 represents the state of the ERR output before any changes at TLR, LE or point P.

- TExas 't?
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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)

SHNJID SOND!G

SUPPIY VORAGE, VOT +t oo vt e vttt e e et ettt ettt e e e e e e e eneeennneeanns 7V
INPUE VORAGE . . .o i e e e s .7V
Voltage applied to adisabled I/O port. . ...ttt AP 55V
Operating free-air temperature range. . . ........co.oie i it e 0°C to 70°C
Storage temperature range . ... ... e —65°C to 150°C
recommended operating conditions
MIN. NOM  MAX | UNIT
Vcc  Supply voltage 45 5 5.5 \
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
VoH High-level output voltage, ERR 2.4 Vv
loH High-level output current —24 mA
loL Low-level output current 48 mA
tw Pulse duration LElow 10 ns
CLR low 10
tsu Setup time before LE | Bi and PARITY 12 ns
th Hold time, Bi and PARITY after LE | 3 ns
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT  MAX | UNIT
VIK Voc =45V, ||=—18mA —1.2 \
VOH All inputs/outputs VoG = 45V loH = —15mA 2.4 v
except ERR : IoH = —24mA 2
IoH ER Vcc = 45V, VOH =24V 20 pA
VoL Voo =45V, loL=48mA 0.35 0.5 \
1 Vcc =55V, V=55V 0.1 mA
[T Voc =565V, V=27V 20 RA
Data —0.2
k3 Ve =565V, V=04V mA
. Control —0.75
los® Vec =55V, Vo=0 —75 -250 | mA
IcCL Vcc = 5.5V,  All outputs open / 55 801 ma
lccz 30 45

T All typical values are at Vg = 5V, TA = 25°C.

¥ These parameters include off-state output current for 1/0 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.
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SN74BCT29853, SN74BCT29854
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SN74BCT29853 switching characteristics (see Figure 1)

Vee =5V, Vge = 4.5Vto5.5V,
CL = 50 pF, Cp = 50 pF,
PARAMETER FROM TO R1 =500 Q, R1 = 500 Q, UNIT
(INPUT) (OUTPUT) R2 = 500 ©, R2 = 500 Q,
TA = 25°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 PARITY 15 10 13 1.5 15 ] s
tPHL 15 10 13 1.5 15
tpzH OEA or OEB AorB 2 13 16 2 20 ns
tpzL 2 13 16 2 20
tPHZ OEA or OEB AorB 2 18 18 2 20 ns
tpLZ 2 13 16 2 20
tPHL E ERR 1.5 5 7 1.5 9 ns
tPLH CLR ERR 15 11 14 15 15| ns
tPLH OFA PARITY 15 10 13 1.5 15 e ..2
tPHL 15 10 13 1.5 15 3
tpLH Bi/PARITY ERR 15 17 22 1.5 24| s =
tPHL 15 10 13 1.5 16 O
I -~ . N
SN74BCT29854 switching characteristics (see Figure 1) o)
Veec =5V, Vece = 45Vto55V, =
Cy. = 50 pF, CL = 50 pF, 9
PARAMETER FROM TO R1 = 500 0, R1 = 500 ©, UNIT m
(INPUT) (OUTPUT) R2 = 500 0, R2 = 500 ©,
Ta = 25°C TA = MIN to MAX
MIN TYP  MAX MIN MAX
tPLH AorB BorA 1 5 7 1 81 ns
tPHL 1 5 7 1 8
tPLH A PARITY 1.5 10 13 1.5 15| e
tPHL 1.5 10 13 1.5 15
tPZH OEA or OEB AorB 2 12 15 2 7 ns
tpzL 2 13 16 2 19
tPHZ OFA or OEB AorB 2 8 i 2 51 ns
tpLz 2 10 14 2 17
tPHL LE ERR 1.5 5 7 15 9 ns
tPLH C[R ERR © 15 1 13 1.5 15 ns
tpLH OFA PARITY 15 10 13 15 5]
tPHL 15 10 13 1.5 16
tPLH BI/PARITY ERR 15 15 18 15 20| s
tPHL 15 10 13 1.5 15

Texas
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SN74BCT29853, SN74BCT29854

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

7V
L Ry = R1 = R2
$1 SWITCH POSITION TABLE
Vee
TEST s1
500 2
R1 t o]
tgt:: Os:: FROM OUTPUT TEST
FROM OUTPUT TEST ity open UNDER TEST POINT
UNDER TEST
R2S POINT tpzL Closed CL INCLUDES
CL 2 tPHZ Open PROBE AND JIG
(See Note A) i tPLz Closed CAPACITANCE

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG

LOAD CIRCUIT 2 ERROR FLAG OUTPUT

TIMING -3V HIGH-LEVEL -3V
INPUT sV PULSE 15V 1.5V
- ———— ov : ) t | ov
- tg,-oi¢ th-¥ N w—S
! F-- o3V ——— 5y
?VALA 1.6V 15V LOW-LEVEL Lisv 1.5V
INPUT ov PULSE o _ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

VOLTAGE WAVEFORMS
PULSE DURATIONS

SHNJAID SOOI

—————3V
INPUT 1.5V 1.5V
! | ov

OUTPUT
f CONTROL
tPLH——bi [P
IN-PHASE ! H "~ VoH
OUTPUT 15V, 15V
| | VoL
'PHL—ﬂ—’: }e——p—tPLH WAVEFORM 1
Note B
OUT-OF PHASE 15V AR (See Note B
OUTPUT : ) v
—== VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES WAVEFORM 2

(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cg 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 Q, tr < 2.5 s, tf < 2.5 ns.
D. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1

EXAS {i’
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SN74BCT29861A, SN74BCT29862A
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D3161, NOVEMBER 1988—REVISED JULY 1989

e BiCMOS Design Substantially Reduces DW OR NT PACKAGE
Standby Current (TOP VIEW)

® Functionally Equivalent to Am29861A, Geal]r Y24[]vee
Am29862A, 'ALS29861, and 'ALS29862 A1 (] 23[]B1

e Choice of True (‘BCT29861A) or Inverting AZ E 221182

! N A3 21[18B3
('BCT29862A) Logic rsl] 20f]184

o Power-Up High-impedance State ASE 19[]1B5

Package Options Include Plastic “Small A8 0 1?% B6
Outline” Packages and Standard Plastic A7 7L 87

300-mil DIPs A8 Eg 16]]B8
A9 [0 1s[]B9
® Dependable Texas Instruments Quality and atoir 14810

Reliability GND[J12  13[] GAB
description

0 N O U s N

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.

ircuits

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 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 0°C to
70°C.

BiCMOS C

FUNCTION TABLE

INPUTS OPERATION
GAB GBA 'BCT29861A 'BCT29862A

AtoB AtoB
BtoA BtoA
Isolation Isolation
LatchAand B Latch A and B
(A =B) (A=B)

rIIC
~rIr-I

PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments ¢
y p does not

necessarily include testing of all parameters.
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SN74BCT29861A
10-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS

logic symbolt - logic diagram (positive logic)
- ~ 113 ‘ "
GBa EN1 GaB —<1>—<> -4)— GBA
GAB “—:;)—-BL:NZ
2y o B3 @ ar 2 L 123)
RS O 1
@ P 2V 52 |
l Izn a2 13 E 22) .
()
A3 t -« B3
A4 ‘-*’-’t 2% () 1 o
‘ A3 ———— B3
® (19) ‘
AS t : j
(18) 5) ] 200
W) 5
R Sl IR (e A =
(8) (17
A7 4 s
(10) (15) _ S
S 1 as 2 N o)
(an (14) 810 |01
A0 L< E
[:‘ 4 |
; o . (8) (17)
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC A7 p——— B7
Publication 617-12.
: _ |
ag 2 R F\ (16) g8
l/
| = |
(10) ) (15)
A9 ——— ————— B9
f (14)
A10 %—— B10

EXAS *’f
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SN74BCT29862A
10-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS

logic symbolT logic diagram (positive logic)
EAB% ) EBa
FOjc M— | (2315,
.T(z:um
(22) 1 {
:I—BZ A2l3 22) o,
21 o
; I [ )
AalS) | ] 120)p, A3l (21) oo
(6) 119
A5 -g-¢ B5
= T @ '] ao,,
acll g e .
(8) 17)
A7 87
L] Q; As_@)_@__“ﬂas
" i
10| (15) 1 ‘
Aoll® g—w asl?) 18) g
Aol (LIPS
8 ang,
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC A7
Publication 617-12. L;ﬂ-]
a2 —@ﬁea
agl10 1 EE ] 115) 5o
]
PROPRAL EE (WL

{i’
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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, Voo
Input voltage (all inputs and 1/0 ports)
Operating free-air temperature range
Storage temperature range

recommended operating conditiocns

0°C to 70°C

55V

—65°C to 150°C

MIN NOM MAX | UNIT
Vcc  Supply voltage 4.5 5 55 Vv
ViH High-level input voltage 2 \"
ViL Low-level input voltage 0.8 Vv
loH  High-level output current —24 mA
loL Low-level output current 48 mA
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYPT MAX | UNIT
VIK Vcc =45V, ||=—-18mA -1.2 \
VOH Voo = 45V | 1OH = —15mA 24 v
IOH = —24 mA 2
VoL Voo = 45V, IoL = 48 mA 0.35 0.5 v
] Vcc =55V, V=55V 0.1 mA
HH Control inputs Voo =55V, Vj=27V 20 pA
Aor B port¥ 20
L Control inputs Vo =55V, V=04V —0.2 mA
Aor B port¥ -0.2
I0(off)® Veec = 0, Vo =29V 0.1 mA
108" Voc =55V, Vo=0 —-75 —250 | mA
Outputs high 18 30
Icc Vcc =55V, Outputs low 30 45 mA
Outputs disabled 6.5 12

t Al typical values are at Vog = 5V, Tp = 25°C.
¥ For I/0 ports, the parameters || and Ij_ include the offstate output current.
§ 10(off) = Power-off bus leakage current.
¥ Not more than one output should be shorted at a time and duration of the short circuit should not exceed 1 second.
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- SN74BCT29861A, SN74BCT29862A
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

SN74BCT29861A switching characteristics (see Figure 1)

POST OFFICE BOX 655303 « DALLAS, TEXAS 75265

Ve =5V, Vcc =45Vto5.5YV,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 = 50090, R1 =500 , UNIT
(INPUT) (OUTPUT) R2'= 500 Q, R2 = 500 ,
TA = 25°C TA = 0°Cto 70°C
MIN TYP  MAX MIN MAX
tPLH AorB BorA 15 5 7 1 8 ns
tPHL 15 5 7 1 8
tPzH GAB or GBA AorB 2 7 10 2 M ons
tPzL 2 9 12 2 13
tPHZ GAB or GBA AorB 2 6 9 2 01 ns
tpLz 2 6 9 2 10
SN74BCT29862A switching characteristics (see Figure 1)
Vce =5V, Vcc = 45Vto5.5V,
CL = 50 pF, Cp = 50 pF,
PARAMETER FROM TO R1 =500, R1 = 500 ), UNIT
(INPUT) (OUTPUT) R2 = 500 0, R2 = 500 ,
TA = 25°C TA = 0°C 1o 70°C
MIN TYP MAX | MIN MAX
tpLH AorB BorA 1.5 5 8 1 9 1 ns
tPHL 15 5 7 1 8
PZH GAB or GBA AorB 2 7 10 2 " ns
tpzL 2 9 12 2 13
PHZ GAB or GBA AorB 2 8 9 2 0 | ns
tpLZ 2 6 9 2 10
i
Texas b
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SN74BCT29861A, SN74BCT29862A
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATiON

7V
L RL = R1 = R2
s1 SWITCH POSITION TABLE
a1 TEST S1
tPLH Open
FROM OUTPUT TEST 4 Open
UNDER TEST = poINT PHL P
3 tpzH Open
cL R2 S tpzL Closed
(See Note A) I L tPHZ Open
= tpLZ Closed
LOAD CIRCUIT
c————3V OUTPUT
INPUT 15V 15V CONTROL
: | ov
PLH-f—— [t
IN-PHASE | ! X N oy oo
outPuT | 15V 1.5
. | VoL WAVEFORM 1
tPHL—1¢— &—>HtPLH (See Note B)
| ) VoH
OUT-OF-PHASE 16V 15V
OUTPUT = VoL
VOLTAGE WAVEFORMS WAVEFORM 2
PROPAGATION DELAY TIMES (See Note B}

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, Zg = 50 Q, tr < 2.5 ns, tf < 2.5 ns.

FIGURE 1. SWITCHING CHARACTERISTICS

Texas {i)
INSTRUMENTS
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SN74BCT29863A, SN74BCT29864A
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D3162, NOVEMBER 1988—REVISED FEBRUARY 1989

® BICMOS Design Substantially Reduces DW OR NT PACKAGE
Standby Current (TOP VIEW)
e Functionally Equivalent to Am29863A, Geat[r Y24 v
Am29864A, 'ALS29863, and 'ALS29864 Az 2381
, a2[]3 22[1B2
® Choice of True (BCT29863A) or Inverting 0« 2fs3
'BCT29864A) Logic A3
( A4ls 20[] B4
Power-Up High-Impedance State As[]e 19]B5
Package Options Include Plastic “Small A6ll7 18186
Outline” Packages and Standard Plastic a7ls 170187
300-mil DIPs A8[Je  16/]B8
A9 1o 1s[]1B9
o Dependable Texas Instruments Quality and Gea2[J11  14[] GAB2
Reliability ‘ ono [z 13[]GaB1
description
These 9-bit bus transceivers are designed for FN PACKAGE
asynchronous two-way communication between (TEP VIEW) ‘tg
data buses. The control function implementation e 50 8-« ‘5
allows for maximum flexibility in timing. < <10 Z> o @ O
GG Y ]
These devices allow data transmission from the 4321282726 ['S)
A bus to the B bus or from the B bus to the A A3[ls 25[]B3 n
bus, depending upon the logic levels at the A4[le 24[]B4 e}
enable inputs (GBA1, GBA2, GAB1, and GAB2). A5 17 ZSE BS s
8
The outputs are in the high-impedance state ':g %9 2221[ gg Q
during power-up and power-down conditions. A7 [0 20087 m
The outputs remain in the high-impedance state A8 111 19[] B8
while the device is powered-down. 121314151617 18
o e N o Y o O |
The SN74BCT29863A and SN74BCT29864A aNQOZND
are characterized for operation from 0°C to “:8%<9°
70°C. 10 1015

NC—No internal connection

FUNCTION TABLE

ENABLE INPUTS OPERATION
GAB1 GAB2 GBA1 GBA2 ’BCT29863A "BCT29864A
L L L L Latch A and B Latch A and B
L L H X —
AtoB AtoB
L L X H ©
H X L L —
B Bto A
X H L L oA
H X H X
H X X H Isolation Isolation
X H X H
X H H X
PRODUCTION DATA documents contain information Copyright © 1989, Texas Instruments Incorporated
current as of p date. u f to N
specifications per the terms of Texas Instruments v}
does not TE

necessarily include testing of all parameters. IN STRUMENTS
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SN74BCT29863A
9-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
gear DN Gas1 13 Mzpas
[T P RLL BN EABZ@ 'CE‘-T’EBM
e B EN2 ’ a2 W
EABZQQ——B
@2 L 123) !
A1 v < ‘ 81 j
AL E—— (3) (22)
N | >3V o A2 B2
R T
4 )
@) 21) 21
(5) (20)
T —r "
r 3
ASQ)_C‘ j‘_‘_ﬂas AAL% 20) 54
) (18) ,
A6 86 . §
t j— AB (6) {19) 85
8) (17) —
A Bl "
© ‘ (16) g ! b
“_C : T a6 (L]
(101 (15)
r )
+ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC FULLa— | 07,
Publication 617-12.
- )
ag2 %———Qﬂss
ast10) E s o

{ip
Texas
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SN74BCT29864A
9-BIT BUS TRANSCEIVER WITH 3-STATE OUTPUTS

logic symbol'r logic diagram (positive logic)
EBAL(_LL__A & GAB1“3 (1) Gea1
Geaz2lt__ N EN1 Gas2114 m’EBAZ
Gag1 3 Ny enz arl2 23)
Gag212 I — ] —
a2 T g @23 ) §
(3 22) .
3 P2V (22) A2
A2 o< B2
™ T ' ,
A3 o {21 g3 o 21
1 . ' I AZ——— 83
(5) (20)
A ——9< ;T——sa
] 4 '
(6) (19) (5) (20}
SN A Sl N »
n 18)
a6 g B6
< ) } )
A7 e an g, as!® BS 5
1] 1 o
T
19) (16) | =
AB— g 88 !
L Q— AGL—E@ {(18) B6 g
(10} (15)
" i S 2
‘ ] =
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEG a7'® (LEIPY: O
Publication 617-12. m
o j%z
A9(10) %F (15) B9

TeExas {i’
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SHNJIID SOND!F

SN74BCT29863A, SN74BCT29864A
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

SUPPIY VOIAGE, VGG + - vt v v et eteitete ettt ettt ettt e e ettt e et etetearanans veeee. TV
Input voltage (all inputs and I/0ports) .................... e ivene.... BBV
Operating free-air temperature range............. e vivee.. 0°Cto70°C
Storage tempPerature FaNge . . . . ..o vttt e et e e e eer e ennnaennneeannns —65°C to 150°C
recommended operating conditions
MIN NOM  MAX | UNIT
Vcc  Supply voltage 4.5 5 5.5 \
ViH  High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
loq High-level output current -24 | mA
loL Low-level output current 48 mA
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYPT  MAX | uNIT
VIK Vcc =45V, = —18mA -1.2 v
VOH Voo = 45V loH = —15mA 2.4 v
IoH = —24mA 2
VoL Vcc =45V, oL =48mA 0.35 0.5 v
1} Vcc =55V, V=55V 0.1 mA
m Controlinputs | v = 55v, v) =27V 201 4
Aor B port¥ 20
m Control inputs VoG =55V, V| =04V —0.2 mA
Aor B port¥ —-0.2
Io(oth® Voo = 0, Vo =29V 0.1 mA
los" Vcc =55V, Vo=0 —75 —250 mA
Outputs high 18 30
Icc Vecec =55V Outputs low 30 45 mA
Outputs disabled 6.5 12

t Al typical values are at Voc = 5V, Tp = 25°C.
¥ For 1/0 ports, the parameters lj4 and Ij_ include the off-state output current.
§ 10(off) = Power-off bus leakage current.
1 Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
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SN74BCT29863A, SN74BCT29864A
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

SN74BCT29863A switching characteristics

POST OFFICE BOX 655303 + DALLAS, TEXAS 75265

Veec =5V, Vec = 45Vto5.5V,
. CL = 50 pF, CL = 50 pF,
PARAMETER FROM T0 R1 =500, R1=5000, UNIT
(INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 (2,
TA = 25°C TA = 0°C to 70°C
MIN TYP MAX MIN MAX
tPLH AorB BorA 1 5 7 1 8 ns
tPHL 1 5 7 1 8
tPZH GABor GBA AorB 2 7 10 2 " ns
tpzL 2 9 12 2 13
tPHZ GAB or GBA AorB 2 6 9 2 LU ns
tPLZ 2 6 9 2 10
SN74BCT29864A switching characteristics
Vec =5V, Vcc =45Vto55YV,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1=5000, R1=5000, UNIT
(INPUT) (OUTPUT) R2 = 500 , R2 = 500 ,
TA = 25°C TA = 0°C to 70°C
MIN TYP MAX MIN MAX
tPLH AorB BorA ! 5 8 1 91 ns
tPHL 1 5 7 1 8
tPzH GAB or GBA AorB 2 7 10 2 " ns
tpzL 2 9 12 2 13
tPHZ GAB or GBA AorB 2 6 9 2 10 ns
tpLZ 2 6 9 2 10
i
TExas b
INSTRUMENTS
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SN74BCT29863A, SN74BCT29864A
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L Ry = R1 = R2
S1 SWITCH POSITION TABLE
TEST S1
R1
tPLH Open
FROM OUTPUT . TEST tPHL Open
'UNDER TEST ) POINT P21 Open
cL R2 < 4 tPzL Closed
(See Note A) | lk tPHZ Open
. % tpLZ Closed
LOAD CIRCUIT
— ———3V ouTPUT
INPUT 15V 1.5V CONTROL
! | ov

tPLH -;Q—N [t

IN-PHASE | ! ' "~ — VoH
outPUT | 15V 1.5V
WAVEFORM 1

T | Voi
tPHL 1 —>tPLH (See Note B)
| I V
OUT-OF-PHASE A5V A
outPUT e v
VOLTAGE WAVEFORMS WAVEFORM 2
PROPAGATION DELAY TIMES (See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zg = 50 Q, t; < 2.5 ns, tf < 25 ns.

FIGURE 1. SWITCHING CHARACTERISTICS

Texas “i’
INSTRUMENTS
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SN64BCT540
OCTAL BUFFER AND LINE DRIVER WITH 3-STATE OUTPUTS

D3253, FEBRUARY 1989

o State of the Art BICMOS Design SN64BCT540 ... DW OR N PACKAGE
Significantly Reduces Iccz (TOP VIEW)
o 3-State Inverting Outputs Drive Bus Lines c1dr Yzo[] Vee
or Buffer Memory Address Registers Az 19162
o High-Impedance State During Power Up and a2z 18[]v1
Power Down A3[]e 17 % Y2
i a4l]s 16[] Y3
o P-N-P Inputs Reduce D-C Loading A5 [ls 15f] Ya
Data Flow-Through Pinout (All Inputs on Ae[]7 4[]y
Opposite Side from Outputs) A7[]s  13(Jve
e Package Options Include Plastic “Small G:gEfo :f% :g
Outline” Packages and Standard Plastic
300-mil DIPs .
logic symbolt
o Dependable Texas Instruments Quality and -
Reliability PO o
description G212l N o
This octal buffer and line driver is designed to 5 [J e S
have the performance of the popular ar 2 > V| Y1 g
SN64BCT240 series and, at the same time, offer a2z 3| 07 vz O
a pinout with inputs and outputs on opposite PERI (LIRS )
sides of the package. This arrangement greatly ag S (18) vq e}
enhances printed circuit board layout. ag L8 na) . b
The three-state control gate is a 2-input NOR asZ. U3 ve Q
gate so that if either G1 or G2 is high, all eight ar8 | na ., m
outputs are in the high-impedance state. PO — an g

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
Y

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

G2
L
L
X

X X I r |{»

H
L
Z
H 4

Z = High Impedance

PRODUCT PREVIEW documents contain information Copyright © 1989, Texas Instruments Incorporated

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

Texas
products without notce. INSTRUMENTS
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SN64BCT540
OCTAL BUFFER AND LINE DRIVER WITH 3-STATE OUTPUTS

logic diagram (positive logic)

&1 (1)
G2 (19)
4
2 18
A1 2 18 Y1
b
3 l[;[
A2 (3) 17) v2
)
(4) 16
A3 e Y3
)
1
A4 (5) 15) va
4
(6) 14/
A5 ALY Y5
p
7
A6 (7) (13) Y6
)
8 12
A7 8) X 12 Y7
9 1"
A8 el { >—C AL Y8

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

Supply voltage, VcG -« o+ .. ... e e e —05Vto7V
INPUEVOIAGE . . . . oo e e e —05Vto7V
Voltage applied to any output in the disabled or power-offstate . . ...................... —05Vto55V
Voltage applied to any outputinthe highstate .............. ... ..., —0.5VtoVce
Current into any outputinthelowstate ......... ..o 128 mA
Operating free-air temperaturerange ...ttt —40°C to 85°C
Storage temperature range . ... ..ottt e . —65°Cto 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.

recommended operating conditions

MIN NOM MAX UNIT
Voc  Supply voltage 4.5 5 5.5 \
VIH High-level input voltage | 2 A"
VIL Low-level input voltage 0.8 \
hK Input clamp current —18 mA
loH  High-level output current | —15 mA
loL  Low-level output current 64 mA
TA Operating free-air temperature —40 85 °C

{i’
Texas
INSTRUMENTS
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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 TYPf  MAX | UNIT
VIK Vcc =45V, I = —18mA -1.2 \
Vou VoG = 45V IOH = —3mA 2.4 3.3 v
IoH = —15mA 2 3.1
VoL Vcc =45V ioL = 64 mA 0.42 0.55 \
lozH Vcc =0to55V, Vo=27V 50 MA
lozL Vcc =0to55V, Vo=05V —50 pA
Gat0.8V, VoG = 0to 2.35 V (power up) +50
loz = pA
Vo =27Voro5v Ve = 2V to 0 (power down) +50
] Vo =55V, V=7V 0.1 mA
[IT5] Vcc =55V, V=27V 20 HA
i Vcc =55V, V=05V —0.6 mA
1os® Voc = 5.5V, Vo =0 —100 —225 mA
IccL Vcc =55V 45 71 mA
ICCH Vcc =55V 20 30 mA
lccz Voc =55V 3 6 mA
Gi Vcc =5V, Vi =25Vor0.5V 5 pF
Co Vcc =5V, V| =25Vor05YV 10
switching characteristics
Vec =5V, Vee = 45V105.5V,
oM 0 AY = S0 RY = 5000,
FR T R1 = 500 Q, 1 = 50
PARAMETER (INPUT) (OUTPUT) R2 = 500 0, R2 = 500 O, UNIT
TA = 25°C TA = MIN to MAXT
MIN TYP MAX MIN MAX
tPLH A v 25 4.1 5.8 1.9 7.2 ns
tPHL 0.6 19 3.5 0.3 4.5
tpzH s v 48 6.8 8.9 4.1 10.4 ns
tpzL 6 8 10 5.3 11.8
tpHZ s v 35 5.7 7.8 27 9.4 ns
tpLz 38 5.5 7.4 35 8.9
t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
% Al typical values are at Voo = 5V, T = 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.
\
%
TExAs
INSTRUMENTS
POST OFFICE BOX 655303 + DALLAS, TEXAS 75265 2-145

ircuits

BiCMOS C



sSUNoAID SONDIG

SN64BCT540
OCTAL BUFFER AND LINE DRIVER WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

A"
L R = R1 = R2
$1 SWITCH POSITION TABLE
TEST S1
R1
tPLH Open
FROM OUTPUT TEST # o
— PHL pen
UNDER TEST POINT
a2s tpzH Open
Cp b3S tpzL Closed
(See Note A} | b tPHZ Open
= tPLZ Ciosed
LOAD CIRCUIT
OUTPUT
CONTROL
———— —3V
INPUT 1.5V - 165V
| | ov

'ijxn——u [ ehL

IN-PHASE | ! X "~ = VoH WAVEFORM 1
ouTPUT 15V 1.6V {See Note B)
Voi

|

I
tPHL —1¢— 14— tPLH
! Y/ Vou
oureur S i 18V WAVEFORM 2
—== VoL (See Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zp = 50 Q, t < 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

EXAS {'-’
INSTRUMENTS -
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SN54BCT544, SN74BCT544
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3317, NOVEMBER 1988

e 3-State True Outputs SN54BCT544 ... JT PACKAGE
SN74BCT544 ... DW OR NT PACKAGE

o Back-to-Back Registers for Storage (TOP VIEW)

o Package Options Include Pilastic “Small LEBA[1 J24[] Ve
Outline” Packages, Ceramic Chip Carriers GBA[]2 23[] CEBA
and Standard Plastic and Ceramic 300-mil at]s  22[1s1
DIPs a2[]4 21[0B2

A3[]s  20[1B3
description a4 [ls 19f] B4
The 'BCT544 octal transceiver contains two sets as[]7 18[dBs
of D-type latches for temporary storage of data a6 []s 17[]B6
flowing in either direction. Separate Latch A7 Eg 16[]B7
Enable (LEAB or LEBA) and Output Enable Ag[Jio  1s[]8s8
(GAB or GBA) inputs are provided for each CEAB 11 14% (EAB
register to permit independent control in either eND 12 13[]GAB

direction of data flow. For the SN54BCT544 and
SN74BCT544 respectively, the A outputs are
characterized to sink 20 or 24 mA while the B SN54BCT544 ... FK PACKAGE
outputs are characterized for 48 or 64 mA. The (TOP VIEW)

’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 T35
B. Having CEAB low and LEAB low makes the A2fis 25[] B2
A-to-B latches transparent; a subsequent low-to- A3[6 24[] B3
high transition of LEAB puts the A latches in the a4 7 23[] B4
storage mode. With CEAB and GAB both low, Nc s 22[]NC
the 3-state B outputs are active and reflect the A5 []9 21[]B5
data present at the output of the A latches. Data A6 []10 20[]B6
flow from B to A is similar, but requires using the A7 011 19[]B7
CEBA, LEBA, and GBA inputs. 1213141516 17 18

(i}
The SN54BCT544 is characterized for operation © |@
over the full military temperature range of “Iﬁ
—55°C to 125°C. The SN74BCT544 is

characterized for operation from 0°C to 70°C.

(2]
ot

ircui

0.1

BiCMOS C

8 GND

NC—No internal connection

FUNCTION TABLE

INPUTS LATCH STATUS | OUTPUT BUFFERS

CEAB LEAB GAB Ato Bt B1 THRU B8
X Storing High Z

>

X
H Storing
H High Z

L L Transparent Current A Data

mir X |{x|xT

H L Storing Previous¥ A Data’

t A-to-B data flow is shown: B-to-A flow control is the same except
uses CEBA, LEBA, and GBA.
t Before low-to-high transition of LEAB.

PRODUCT PREVIEW documents contain information Copyright © 1989, Texas Instruments Incorporated
on products in the formative or design phase of

development. Characteristic data and other v}

specifications are design goals. Texas Instruments TE

reserves the right to change or discontinue these

products without notie, INSTRUMENTS
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SN54BCT544, SN74BCT544
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

logic symbol

Gea -2l qena
cEBa 23 61
TesA—_nd ics
[FTISALEEN PR
cers ] 62

LEAB—(LM—BJ 2C6
1 H 22)

Al

8|d
v
3
dls
@

A2 21

(20)

© @
w N

A3

EUHEY

(6) 119

84

)
1

(7) (18)

ri
1

8) (17)

(116}

i
5

(10) {15)

A8

i
1

logic diagram (positive logic)
GBA (2)

CEBA 23)

LEBA ali

= (13)

) (11)

— {14
LEAB )

e
! ‘e :

v
TO 7 OTHER CHANNELS
" Pin numbers shown are for DW, JT, and NT packages.

(22)

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

Pubilication 617-12.

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

SUPPIY VORAGE, VG - -t v vt ettt et ettt ettt ettt et aeeaaans -05Vto7V
Input voltage, (see NOte 1). ... ..ot i —-05Vto7V
Voltage applied to any output in the disabled or power-offstate ........................ —-05Vto55V
Voltage applied to any outputinthe highstate .................. ... . ...l —-0.5VtoVce
Inputclampeurrent............... ...l e —30mA
Current into any output in the low state: SNSABCT544 .. .......vuiiiiiniii e, 96 mA
SN74BCT544 ... 128 mA

Operating free-air temperature range: SN54BCT544 ..................... e ~55°C to 125°C
SN74BCT544 ...t 0°Cto 70°C

Storage temperature raNge . . . ...ttt ettt ettt —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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OCTAL REGISTERED TRANSCEIVERS

SN54BCT544, SN74BCT544

WITH 3-STATE OUTPUTS

recommended operating conditions

SN54BCT544 SN74BCT544 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 55 \
Vi  High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
loH  High-level output current —12 -15 mA
loL  Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
SN54BCT544 SN74BCT544
PARAMETER TEST CONDITIONS MiN_TYRT MAX WN_TYpT WAX UNIT
ViK Voc =45V, |j=—-18mA -1.2 -1.2 \
IoH = —3mA 2.4 3.3 2.4 3.3
VOH Vcc =45V loH = —12mA 2 3.2 v
IoH = —15mA 2 3.1
IoH = 48 mA 0.38 0.55
- VOH Voc = 45V oL = 64mA e
lozH Vec =55V, Vo=27V 50 50 pA
lozL Vcc =55V, Vo=05V —50 -50 pA
1] Vecc =565V, V|=7V 0.6 0.6 mA
liH Vcc =55V, V=27V 20 20 pA
L Vcc =55V, V| =05V —-0.6 —0.6 mA
los¥ Vcc =55V, Vo=0 —100 —-225 | —100 —225 mA
lccL Vec =55V : mA
IcCH Vcec =55V mA
lccz Vec =55V mA
t Al typical values are at Vo = 5V, 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.
3
TEXAs
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SN54BCT544, SN74BCT544
OCTAL REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS

timing requirements

Ve = 45Vio 5.5V,

Vec =5V,
TA = 25°C TA = MIN to MAXT UNIT
'BCT544 SN54BCT544 SN74BCT544 '
MIN MAX MIN MAX MIN MAX
tsy  Setup time, data before latch enable | High or low ns
th Hold time, data after latch enable High or low ns
switching characteristics (see Figure 1)
Vecc =5V, Vcc = 45Vto55YV,
Cp = 50 pF, CL = 50 pF,
M R1=5009, R1 =500 Q,
PARAMETER | FRO! To R2 = 500 0, R2 = 500 2, uNIT
(INPUT) | (OUTPUT) TA = 25°C TA = MIN to MAX"
’BCT544 SN54BCT544 SN74BCT544
MIN TYP MAX MIN MAX MIN MAX

tPLH AorB BorA ns
tPHL .
tPLH [EBA A ns
APHL
tPLH LEAB B ns
tPHL
tPZH GorCE AorB ns
tpzL
tPHZ GorCE AorB ns
tpLz

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
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SN54BCT544, SN74BCT544
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

v
L AL = R1 = R2
s . SWITCH POSITION TABLE
TEST S1
R1
tPLH Open
FROM OUTPUT TEST " n
UNDER TEST I~ pontT PHL Ope
R23 tpzH Open
Cu
(See Note Al l ] tpzL Closed
tPHZ Open
= tpLZ Closed
LOAD CIRCUIT
TIMING v
INPUT 15y
AN ov
.- gy -0 th -
' e 3y
INPUT ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————3v
INPUT 15V 1.5V OUTPUT
f I ov CONTROL

1
tPPLH e )‘ —¥ tpHL
l

IN-PHASE . "~ Vou
outeul | 15V 15V
!

Vo
T
PHL ——— M——+tPLH WAVEFORM 1 [
! | VoH (See Note B) !
——— VoL tPZH—
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES V;/AV:FOR:\; 2
(See Note B)

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, Zg = 50 Q, tr < 2.5ns, tf < 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.

FIGURE 1. SWITCHING CHARACTERISTICS

EXAS *?
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SN54BCT756, SN74BCT756
OCTAL BUFFERS AND LINE DRIVERS
WITH OPEN-COLLECTOR OUTPUTS

JULY 1989
® Open-Collector Version of BCT240 SNS4BCT756 ... J PACKAGE
SN74BCT756 ... DW OR N PACKAGE
Open-Collector Outputs Drive Bus Lines or (TOP VIEW)
Buffer Memory Address Registers _
16 Y2o[] vee
® ESD Protection Exceeds 2000 V per 112 19[1 26
MIL-STD-833C Method 3015 2v4 I: 3 18]]1Y1
® Package Options Include Plastic “Small 1A2 4 ‘7% 2A4
Outline” Packages, Ceramic Chip Carriers 2v3[]s 161 11Y2
and Standard Plastic and Ceramic 300-mil 1A3[fs  15[]12A3
DIPs 2v2 7 1471Y3
8 3
® Dependable Texas Instruments Quality and ;ﬁ: E 9 : 2% fﬁi
Reliability N[0 117 241
description
These octal buffers and line drivers are SNS4BCT756 ... FK PACKAGE
designed specifically to improve both the (TOP VIEW)
performance and density of three-state memory I 2o So
address drivers, clock drivers, and bus-oriented o - >
receivers and transmitters by eliminating the
need for 3-state overlap protection. Taken 1Y1
together with the BCT757 and the BCT760, 2A4
these devices provide the choice of selected 1Y2
combinations of inverting outputs, symmetrical 2A3
G (active-low input control) inputs, and 1Y3
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 0°C to 70°C.
FUNCTION TABLE
OUTPUT | DATA
controL | put | OUTPUT
1G, 2G A Y
L H L
L L H
H X z
PRODUCT PREVIEW documents contain information Copyright © 1989, Texas Instruments Incorporated
on products in the formative or design phase of N
development. Characteristic . data and other %
specifications are design goals. Texas Instruments

reserves r o e or inue these EXAS
Ereiacs whho notice, - 01 cleconie INSTRUMENTS
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SN54BCT756, SN74BCT756
OCTAL BUFFERS AND LINE DRIVERS
WITH OPEN-COLLECTOR OUTPUTS

logic diagram (positive logic) logic symbolf

1§ > 15 1_55—1
1 2 > 18
1A1 2——1;—13- 1 S 4 T
6

1A2 1y2

1A2 J—g—’.ﬁ. 1Y2 1A3

1vY3
! 1A4 2 > 12 vy
1A3 -5—[5:——”- 1Y3
o5 12 NEN
14 8 12 yva
oa1 -1—] > vV IS 9 oyq

2G
" . 2A4 17 IS 3 ova
2A1 ——-—';_ 2Y1

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

oAz 13 ﬁ | 7 2v2 Publication 617-12.

1 (7]
o5 ST s 2
N 3]
oag 2L > 3 v A=
o
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥ 8
SUPPIY VORAGE, VGG - -« e v ettt et e e e e e -05Vto7V =
Input voltage, Vi (see Note 1) ... ... -05Vto7V. Q
INPUE CUITENE, 1]+ ot ettt e ettt et ettt et e et e e —30mAto5mA M@
Voltage applied to any outputinthe highstate ............ ... ... ... ... ool —-0.5Vto55V
Current into any output in the low state: SNS4BCT756 ........ccoiiiiiiiiii e 96 mA
SN7ABCT756 ..o oovieeiiei i 128 mA
Operating free-air temperature range: SN54BCT756 . ................ooiiiiiin.n, —55°Cto 125°C
SN74BCT756 ...ovviiiiiiii i 0°C to 70°C
Storage temperature range .. ... ...ttt —55°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 ratings may be exceeded if the input clamp current rating is observed.

{ip
Texas
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SN54BCT756, SN74BCT756
OCTAL BUFFERS AND LINE DRIVERS
WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54BCT756 SN74BCT756 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 55 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
liK Input clamp current —18 —18 mA
VoH High-level output voltage 5.5 55 \'
loL Low-level output current 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
SN54BCT756 SN74BCT756
RA|
PARAMETER TEST CONDITIONS WIN_TYPT MAX MIN_TYPT MAX UNIT
VIK Vocc =45V, ||=—-18mA -1.2 -1.2 \
IoH Ve = 45V, VoH =55V 0.1 0.1 mA
VoL Vcc =45V, loL=48mA 0.38 0.55 v
Vcc =45V, IoL=64mA 0.42 0.55
1] Vcc =55V, V=55V 0.1 0.1 mA
IH Vcc =55V, V=27V 20 20 wA
L Voc =565V, V=05V -1 -1 mA
- Outputs high 21 33 21 33
| Voc = 5.5V,  Outputs open A
ce ce Outputs low 48 76 48 76 »
(9] Voo =5V,Vy=25Vor0.5V 6 6 pF
Co Vcc=5V,V|=25Vor0.5V 10 10 pF
T All typical values are at Vo = 5V, Tp = 25°C.
’BCT756 switching characteristics (see Figure 1)
Vec =5V, Vecec =45Vto55Y,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO RL = 500 Q2, RL = 500 Q, UNIT
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX}
’BCT756 SN54BCT756 SN74BCT756
TYP MAX MIN MAX MIN MAX
tpLH Any A Y 8 ns
tPHL 4.3
tPLH Any G Y 13 ns
tPHL 6.2

$ For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
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SN54BCT756, SN74BCT756
OCTAL BUFFERS AND LINE DRIVERS
WITH OPEN-COLLECTOR OUTPUTS

PARAMETER MEASUREMENT INFORMATION

Vce
RL
FROM OUTPUT  _ TEST
UNDER TEST ] ¢ POINT
°
(SEE NOTE A)
LOAD CIRCUIT

IN—PHASE' 15V
ouTPUT |

F—'PHL—-| i'_tpu"_’l sy

OUT-OF-PHASE
OUTPUT 15V 15V
0

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

BiCMOS Circuits E

NOTES: A.C includes probe and jig capacitance.
B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, ty < 2.5 ns, t < 2.5 ns.
C. The outputs are measured one at a time with one input transition per measurement.

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 SN54BCT8244 ... JT PACKAGE

SCOPET™ Family of Testability Products SN74BCT8244 ... DW OR NT PACKAGE
(TOP VIEW)
® Octal Test Integrated Circuit

. 16
Compatible with the Proposed IEEE P1149.1 1v1 2
Serial Test Bus 1243
o Functionally Equivalent to 54/74F244 and :‘Y'i E; ;
54/74BCT244 in the Normal Function Mode ono s
‘e Implements Optional “Test Reset” Signal on 2v1[]7
TAP by Recognizing a Double-High on TMS 2v2[]s
Pin 23 [}
2v4 [}
o Test Operation Synchronous to Test
Access Port (TAP) Too[]
™S ]
® 16 Test Instructions—Conforms to the
Proposed JTAG Boundary Scan—Provides SN54BCT8244 ... FK PACKAGE
Data Compression of Inputs—Provides (TOP VIEW)
Pseudo-Random Pattern Generation from M- ON M
Outputs—Output Toggle Boundary Mode— 2238°,88
Outputs to High Impedance State Mode ( 7557 B 5
o Package Options Include “Small Outline” 1A2[]s 25[ 2A4
Packages, Ceramic Chip Carriers, and 1A1[0s 24[] TDI
Standard Plastic and Ceramic 300 mil DIPs 267 23[] TCK
NC[J8 22[INC
description 1G[]9 21[J T™MS
The SN54BCT8244 and SN74BCTB244 are b e o
members of Texas Instruments SCOPETM 12 1314 15 16 17 18
testability IC family. This family of components B E ol S e E
blend test circuitry with standard logic functions 2 E g 2 g g 2

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 SN54/74F244 and SN54/74BCT244 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 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 SN54BCT8244 is characterized for operation over the full military temperature range of —55°C to
125°C. The SN74BCT8244 is characterized for operation from 0°C to 70°C.

SCOPE™ is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW.documents contain information Copyright © 1989, Texas Instruments Incorporated
on products in the formative or design phase of .

development. Characteristic data and other 0,

specifications are design goals. Texas Instruments

reserves the right to change or discontinue these

EXAS
products without notice, INSTRUMENTS
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SN54BCT8244, SN74BCT8244
SCAN TEST DEVICE WITH OCTAL BUFFER

functional block diagram

1A1 - 1A4 D—J 1Y1-1v4
BSR3 BSR11
. BSR10 BS‘R1U
2A1-2A4 D— v1-2v4
e D—>— e
<
BOUNDARY
CONTROL.
REGISTER
o0 D__ ¢ BYPASS REGISTER
SCAN
PATH
SELECT msTRuCTION 100
EGIS
TEST
ACCESS
D—/ cone
(TAP)
FUNCTION TABLE
OUTPUT CONTROL | DATAINPUT | OUTPUT
1G, 2G A Y
H X z
L L L
L H H
Texas Q’
INSTRUMENTS
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SN54BCT8244, SN74BCT8244
SCAN TEST DEVICE WITH OCTAL BUFFER

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

SUPPIY VORAGE, VG + + oottt ettt et e i et e e —-05Vto7V

INPUEVORAGE . . .o ot i e e e i et —-05Vto7V

Voltage applied to any output in the disabled or power-offstate ........................ —-05Vto55V

Voltage applied to any outputinthe highstate ............... ... .. ool —0.5VtoVge

Current into any output in the low state: SN54BCT8244 . ..........ccviiiiiiiiiineeneennnnnns 96 mA

SN74BCTB244 ...ttt iiieeneennes 128 mA

Operating free-air temperature range: SN54BCT8244 .................cocviiiiininn, —55°C to 125°C

SN74BCT8244 .......coiiiiiiiiii it 0°C to 70°C

Storage temperature range .. .....c..ouiiiiit i e —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 indi d under “r¢ ded operating conditions” is not implied.
e to ab i ted conditions for extended periods may affect device reliability.

recommended operating conditions

SN54BCT8244 SN74BCT8244 UNIT
MIN NOM MAX MIN NOM MAX
Voc  Supply voltage 4.5 5 5.5 4.5 5 55 Vv
ViH High-level input voltage 2 5.5 2 5.5 v
ViHH- Double high-level input voltage | TMS 10.25 10.50 10.75 10.25 10.50 10.75 v
ViL Low-level input voltage 0.8 0.8 \
Ik Input clamp current -18 -18 mA
IoH High-level output current —-12 —-15 mA
loL Low-level output current . 48 64 mA
TA Operating free-air temperature —55 125 0 70 °C
) TEXAS {?
INSTRUMENTS
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SN54BCT8244, SN74BCT8244

SCAN TEST DEVICE WITH OCTAL BUFFER

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

SN54BCT8244 SN74BCT8244
PARAMETER TEST CONDITIONS MIN TYPT MAX MIN TYPT MAX UNIT
VIK Voo = 45V, || = —18mA 12 12| Vv
Vcc =45V, IoH = —3mA 24 33 24 33
VOH Voc =45V, Io4 = —12mA 2 3.2 \4
Voe = 45V, IoH = —15mA 2 31 v
VoL Voo = 45V, loL = 48 mA 038 055 v
VoC = 45V, loL = 64 mA 042 055| V
I VGoC = 5.5V, V| =55V 0.1 01| mA
I Voo = 55V, V=27V 20 20| pA
WHH TMS [Vcc =55V, Vi =1050V 1 1| mA
L Vcc =55V, V=05V -1 -1| mA
lozH Vcc =55V, Vo =27V 50 50| pA
lozL Voc =55V, VO =05V —50 —50 | pA
los¥ Vcc =55V, Vo =0 —100 —225| ~100 —225| mA
Outputs high 5.5 5.5 mA
Icc gﬁgur{s%ge\{r Outputs low 52 52 mA
Outputs disabled 2.3 23 mA
Gi ¥.°S 25V or05V pF
Co ¥SC= 25 605V pF
T All typical values are at VoG = 5V, 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.
3
EXAS
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SN54BCT8244, SN74BCT8244

SCAN TEST DEVICE WITH OCTAL BUFFER

’BCT8244 switching characteristics (see Note 1)

Vec =5V, Vcc =45Vto55V,

CL = 50 pF, CL = 50pF,

R1 = 500 Q, R1 =500 Q,
PARAMETER | FROM T0 R2 = 5000, R2 = 500 0, UNIT

(INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAXT
'‘BCT8244 SN54BCT8244 SN74BCT8244
MIN TYP MAX MIN MAX MIN MAX

fmax TCK 20 MHz
tPLH ANY A Y 59 ns
tPHL ANY A Y 6.5 ns
tPLH TCKl [V 11.5 ns
tPHL TCKl | Y 11 ns
tPLH TCK ] TDO 9.8 ns
tPHL TCKl | TDO 9.7 ns
tpzH ANYG | Y 5.5 ns
tpzH TCK] | Y 13 ns
tPzH TCK] | TDO 8 ns
tpzL ANYG | Y 7.7 ns
tpzL TCK) | Y 14 ns
tpzL TCK] | TDO 9.2 ns
tPHZ ANYG | Y 7 ns
tPHZ TCKl | Y 13 ns
PHZ TCK] | TDO 7 ns
tpLZ ANYG | Y 6.7 ns
tpLz TCKl | Y 13 ns
Lz TCK] | TDO 78 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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SN54BCT8244, SN74BCT8244
SCAN TEST DEVICE WITH OCTAL BUFFER

timing requirements (see Note 1)

Vec =5V, Vec =45Vto55Y,
TA = 25°C TA = MIN to MAXT UNIT
’BCT8244 SN54BCT8244 SN74BCT8244
MIN TYP MAX MIN MAX MIN MAX
folock | TCK 0 MHz
t Pulse duration ns
w TCK high or low
Setup time,
tsu TMS before TCK T 9 ns
Setup time,
'su | TDIbefore TOK T ° "
Setup time,
su | Any A before TCK T 9 ns
Setup time,
tsu Any G before TCK T 4 ns
Hold time,
th TMS after TCK T 5 ns
Hold time,
th TDI after TCK T 5 i
t Hold time, 5 ns ..‘2
h Any A after TCK T s
Hold time, (3]
th Any G after TCK T 5 ns =
tu | TOK] T powerdp 100 . ns 8
t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. o
NOTE 1: See General Information for load circuits and waveforms. E
>
m

i
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SN54BCT8244, SN74BCT8244

SCAN TEST DEVICE WITH OCTAL BUFFER

TMS=1

TMS=0

Test logic reset

TMS=0

Run-tesvidle

—

TMS=1

Select-DR-Scan

Shift
T
TMS=1
TMS-1 Exit1-DR
\

TMS=0

i
)

re

TMS=1
Captul

TMS=0

0

J

Select-IR-Scan

Exit1-IR

\

TMS=0

- Paus

MsS=0

) TMS=0
t2-DR

< Exil
g

e~DR

y

)
@EQ
(=]

TMS=1

TMS=0

TMS=1
Capture-IR

TMS=0

=)

i

Shift-IR

TMS=1

TMS=1

Y

TMS=0

Pause-IR

Vi

TMS=1

I}

TMS=1

TMS=0

< Update-IR

TMS=1

\

TMS=1

\

J

TMS=0

FIGURE 1. TAP STATE DIAGRAM
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SN54BCT8244, SN74BCT8244
SCAN TEST DEVICE WITH OCTAL BUFFER

functional description

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 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.

[2]
o
b~
=3
BIT17 BIT 16 BIT 15 BIT 14 BIT 13 2
Ol — _ » > =
1G 2G 1A1 1A2 1A3 (8]
(2]
BIT8 BIT9 BIT 10 BIT 11 BIT 12 g
)
CTVE 2A3 2A2 2A1 1A4 (&)
b
m
BIT7 BIT6 BITS BIT4 BIT3
I L.
11 1v2 1v3 1v4 21
BITO BIT1 BIT2
00 g —| |
2va 2y3 2v2

FIGURE 2. BOUNDARY SCAN REGISTER ORDER OF SCAN

{i,
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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

S)N2.10 SOOI u

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.

BIT
T —— o |— TDO

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.

BIT BIT
T ——3 0o |——>» TDO
(MSB) (LSB)

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

MSB —> LSB TEST
00 SAMPLE INPUTS/TOGGLE OUTPUTS
o1 PRPG/16-BIT MODE
10 PSA/16-BIT MODE
11 SIMULTANEOUS PRPG AND PSA/8 BIT MODE

{i’
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example

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-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-
DR-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 TAPBITSA— Y
PSA 8-BIT 1A2, 1A3, 1A4, 2A4
16-BIT 2A3,1Y1,1Y4, 2Y4

8-BIT 1Y2,1Y3, 1Y4, 2Y4

PRPG 16-BIT 2A3, 1Y1,1Y4, 2Y4
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@ =1 11 1Y2  1Y3  1Y4a 2Y1  2Y2  2Y3  2v4

FIGURE 5. 16 BIT PSA CONFIGURATION DURING RUN TEST/IDLE STATE
A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static.

1G 2G 1A1 1A2  1A3  1A4  2A1  2A2 2A3  2A4

Sed]

1Y1 1y2 1Y3 1Y4 2Y1 2Y2 2Y3 2Y4

FIGURE 6. 16 BIT PRPG CONFIGURATION DURING RUN TEST/IDLE STATE
A PRPG operation from the 8 data outputs proceeds while the 8 data inputs are ignored.

1 1vy2 1Y3 1Y4 2Y1 2Y2 2Y3 2Y4

FIGURE 7. 8 BIT PSA AND PRPG CONFIGURATION DURING RUN TEST/IDLE 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.

B8IT BIT BIT
TOI ——» 7 6 _—. —> 0 }——3 TDO
(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 9

BIT 7-BIT 0 FUNCTION =
MSB-LSB =
X0000000 BOUNDARY SCAN (4
X0000001 ID REGISTER SCAN 'S
X0000010 SAMPLE BOUNDARY m
X0000011 BOUNDARY SCAN o
X0000100 BYPASS SCAN MODE =
X0000101 BYPASS SCAN MODE 'S
X0000110 CONTROL BOUNDARY TO HIGH IMPEDANCE o
X0000111 CONTROL BOUNDARY TO 1/0
X0001000 BYPASS SCAN MODE
X0001001 i BOUNDARY RUN TEST/TEST MODE
X0001010 BOUNDARY READ/NORMAL MODE
X0001011 BOUNDARY READ/TEST MODE
X0001100 BOUNDARY SELF TEST/NORMAL MODE
X0001101 BOUNDARY TOGGLE OUTPUTS/TEST MODE
X0001110 TEST DATA REGISTER SCAN/NORMAL MODE
X0001111 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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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 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 impédance

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:

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.

‘{i’
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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 H

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.

BiCMOS Circuits

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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o Device is a member of Texas Instruments SN54BCT8245 ... JT PACKAGE
SCOPET™ Family of Testability Products SN74BCT8245 ... DW OR NT PACKAGE

) (TOP VIEW)

® Octal Test integrated Circuit orT O &

o Compatible with the Proposed IEEE P1149.1 B1[]2  23]a1
Serial Test Bus 203  22[]A2

B3[]+ 21[]A3

® Functionally Equivalent to 54/74F245 and B4 []s 2;% A4
54/74BCT245 in the Normal Function Mode oND[Js  19f]as

e Implements Optional “Test Reset” Signal on gz E; . % Vee
TAP by Recognizing a Double-High on TMS s :j
Pin ‘ B8[Jio  15[]A8

e Test Operation Synchronous to Test O [t 141 TDI
Access Port (TAP) T™s[12 13[]1CK

® 16 Test Instructions—Conforms to the

Proposed JTAG Boundary Scan—Provides SNS4BCTS245 ... FKC PACKAGE

Data Compression of Inputs—Provides (rop wiw)
Pseudo-Random Pattern Generation from 23922°9%
Outputs—Output Toggle Boundary Mode— (CTICITITITITT
Outputs to High Impedance State Mode a2fis o 250] A8
e Package Options Include “Small Outline” © Alpe 24Q 10l
Packages, Ceramic Chip Carriers, and Ng %; ;;E L?:K
Standard Plastic and Ceramic 300 mil DIPs oiR o 210 T™s
B1{]10 20} TDO
B2 [In 19(]88
121314151617 18

description

The SN54BCT8245 and SN74BCT8245 are members of Texas Instruments SCOPE™ 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 SN54/74F245 and
SN54/74BCT245 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 I/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 0°C to 70°C.

SCOPE™ is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW documents contain information Copyright © 1989, Texas Instruments Incorporated
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

TEXAS
products without notice. lN STRU M ENTS
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NORMAL MODE FUNCTION TABLE

DIRECTION
ENA_BLE CONTROL OPERATION
G
DIR
L L B data to A bus
H A data to B bus
H X Isolation

functional block diagram (positive logic)

G D__> BsR2
ﬂ )
\ BSRY BSR11
B1-B8 M .
/ @ A1-A8
BSR10 BSR18
1 recsten i
¢ reasren g
>+ v ] o

[

™S

TEST
ACCESS

(TAP)

r P

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

SUPPlYy VORAGE, YOG ++ ot vttt ittt et e e -05Vto7V
Inputvoltage . .. ... it —05Vto7V
Voltage applied to any output in the disabled or power-offstate ........................ —-05Vto55V
Voltage applied to any outputinthe highstate .....................cooiiiiiinin... -0.5VtoVce
Current into any output in the low state: SN54BCT8245 (A1 thruA8)...........covvveinrennnnn.. 40 mA
SN54BCT8245 B1thruB8)...........coiviiivinennnn. . 96 mA
SN74BCT8245 (A1thruAB)........cvvviieenniinnnn.. 48 mA
SN74BCT8245 (B1thruB8).................coouenui.. 128 mMA
Operating free-air temperature range: SN54BCT8245 . ............coiiiiiinnennnnn.. —55°C to 125°C
SN74BCT8245 ..... ..ottt 0°C to 70°C
Storage toemperature raNge . ... ..o veet e vt iriiier it taie e n et —65°C to 150°C
t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the devwe These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indi d under ‘1 perating conditions” is not implied.
Exp to 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.
recommended operating conditions
- SN54BCT8245 SN74BCT8245 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 45 5 5.5 4.5 5 55 v
ViH High-level input voltage 2 5.5 2 5.5 \]
ViHH  Double high-level input voltage —[ TMS 1025 1050 1075 | 1025 1050 10.75 \]
ViL Low-level input voltage 0.8 0.8 v
K Input clamp current —18 -18 mA
. A1 thru A8 -3 -3
IoH High-level output current 51 thra B8 T —y mA
loL Low-level output current A1 thru A8 20 24 mA
B1 thru B8 48 64
TA Operating free-air temperature -55 125 0 70 °C

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

SN54BCT8245 SN74BCT8245
PARAMETER TEST CONDITIONS WiN_TYPT  wax TN TveT max] UNIT
VIK Voc =45V, ||=—18mA -1.2 —12| V
Anyoutput | Voo = 4.75V, IoH = —1mAto ~3mA 2.7
A1 thru A8 | VoG = 45V IoH = —1mA 25 34 25 34
VoH IOH = —3mA 24 33 24 33 v
B1thru B8 | VoG = 45V lo = ~12mA 2 32
IloH = —15mA 2 3.1
AlthruA8 | Ve = 45V loL = 20 mA 08 05
VoL oL = 24 mA ' 035 05|
B1 thru B8 | VoG = 45V loL = 48 mA 038 055
loL = 64 mA 0.42 055
0 DIRandG [Vcc = 55V Vi=7V ‘ 0.1 0.1 A
AandB |Voc =55V V=55V i 1 1
- AandB Ve =565V, V=27V 70 70 A
other Vcc =565V, V=27V 20 20 (7))
HH | TMS Voo =55V, Vj=1050V 1 1] mA =
N AandB [Voc =55V, V=05V ] —0.65 —oes| 8
other Vecc =55V, V=05V -1.2 -1.2 k=
lost AlthruAB [Vocc =55V, Vo =0 —60 —150] —60 —1s0[ (&)
BithruB8 [Vcc =55V Vo =0 —100 —225| —100 —225 (7]
Outputs high 55 55 o
Icc ggg;s%se‘{; Outputs low 52 52 A =
Outputs disabled 2.3 23 9
Cj Voc = 5.0V, V| =25Vor0.5V pF [11]
Cio Vce = 50V,Vo =25Vor05V pF

t Al typical values are at Voc = 5V, Tp = 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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timing requirements.(see Note 1)

Vec =5V, Ve =45Vto55V,
TA = 25°C TA = MIN to MAXT UNIT
’BCT8245 SN54BCT8245 SN74BCT8245
MIN TYP MAX MIN MAX MIN MAX
felock TCK 0 MHz
t Pulse duration ns
w TCK high or low

Setup time,

tsu TMS before TCK T 9 ns
Setup time,

tsu TDI before TCK T 9 ns
Setup time,

tsu Any A or B before TCK T 9 ns
Setup time,

tsu G before TCK T 9 ns
Hold time,

th TMS after TCK T 1 ns
Hold time,

th DI after TCK T 1 ns
Hold time,

th Any A or B after TCK T 1 ns
Hold time,

th G after TCK T 1 ns
Wait time, power-up

tpu o TCK T 100 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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’BCT8245 switching characteristics (see Note 1)

Vec =5V, Vcc =45Vto5.5V,

CL = 50 pF, CL = 50 pF,

R1 =500 9, R1 =500,
PARAMETER | FROM T0 R2 = 500 Q, R2 = 500 0, UNIT

(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAX T
. ’BCT8245 SN54BCT8245 SN74BCT8245
MIN TYP MAX MIN MAX MIN MAX
fmax TCK 20 MHz
'PLH AorB BorA 5.9 ns
tPHL 6.5
tPLH ToK L AorB 115 ns
tPHL 1"
tPLH TCK Y TDO 98 ns
tPHL 9.7
tPzH G AorB 62 ns
tPzL 13
tPZH TCK | AorB 8 ns
tpzL 7.7
'PZH TCK L TDO 14 ns
tpzL 9.2
tPHZ G AorB 75 ns
tpLz 13
tPHZ ToK L AorB 7 ns
tpLz 6.7
tPHZ ToK | TDO 13 ns
tpLZ 7.8
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.
i
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Test logic reset Yt

T™S=1 T™S=0

TMS=1 Select-IR-Scan

Select-DR-Scan

Run-tesvldie

TMS=0 TMS=0 TMS=0

TMS=1
Capture-DR Capture-IR

TMS=0 TMS=0

Shm-l)nb‘_‘ \dF "
=0

TMS=1

-1 / TMS=
™S Exiti-DR T Exit-IR !

).
\
0

I
Y

J ’\—_
TMS=0 TMS=0
Pause-DR < Pause-IR E '
’
TMS=1 TMS=1
TMS=0 [TMS=0
Exit2-DR Exit2-IR

TMS=1 TMS=1

Update-DR Update-iR

A
U

TMS=1 TMS=0 TMS=1 TMS=0

FIGURE 1. TAP STATE DIAGRAM
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functional description

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 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. »
i
]
BIT 17 BIT 16 BIT 15 BIT 14 BIT 13 2
Ol — 3 » » —
DIR G Bt B2 B3 (O]
8
BIT8 BIT9 BIT 10 BIT 11 BIT 12 =
B8 | 87 | B6 Bs | B4 Q
11]

BIT? BIT6 BITS BIT 4 BIT3

' —> |—— —
At A2 A3 A4 As
BIT0 BIT1 BIT2
TDO »i
A8 A7 A6

FIGURE 2. BOUNDARY SCAN REGISTER ORDER OF SCAN

{ip
Texas
INSTRUMENTS

POST OFFICE BOX 655303 + DALLAS, TEXAS 75265 2-177



SHNAIID SOND!Y

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.

BIT
™ —3 o }F—3 TDO

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.

BIT BIT
™ —3 » o |[—» TDO
(MsB) (LSB)

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

MSE o LeB TEST
00 SAMPLE INPUTS/TOGGLE OUTPUTS
01 PRPG/16 BIT MODE
10 PSA/16 BIT MODE
1 SIMULTANEOUS PRPG AND PSA/8 BIT MODE

{i’
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example

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-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-
DR-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 TAPBITSA — Y
8-BIT B2, B3, B4,B8
PSA 16-BIT B7, A1, A4, A8
8-BIT A2, A3, A4, AB
PRPG 16-BIT B7, A1, A4, A8
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DIR G Bi B2 B3 B4 B5 B6 B7 B8

@-=-1> Al A2 A3 Al A5 A6 AT A8
FIGURE 5. 16-BIT PSA CONFIGURATION DURING RUN TEST/IDLE STATE
A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static.

DIR G Bl B2 B3 B4 BS B6 B7 B8

Al A2 A3 A4 AS A6 AT A8

FIGURE 6. 16-BIT PRPG CONFIGURATION DURING RUN TEST/IDLE STATE
" A PRPG operation from the 8 data outputs proceeds while the 8 data inputs are ignored.

DIR G Bl B2 B3 B4 B5 B6 B7 B8

i g e

Al A2 A3 A4 AS A6 A7 A8

FIGURE 7. 8-BIT PSA AND PRPG CONFIGURATION DURING RUN TEST/IDLE 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.

BIT BIT BIT
TOI 7 |—>» & |—... — o |—3T00
(MsB) (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. OPCODES (see Note 1)

OPCODE @

BIT 7-BIT 0 FUNCTION 5
MSB-LSB 3
X0000000 BOUNDARY SCAN =
X0000001 ID REGISTER SCAN '3)
X0000010 SAMPLE BOUNDARY 7))
X0000071 BOUNDARY SCAN o)
X0000100 BYPASS SCAN MODE s
X0000101 BYPASS SCAN MODE ()
X0000110 CONTROL BOUNDARY TO HIGH IMPEDANGE m
X0000111 CONTROL BOUNDARY TO 1/0
X0001000 BYPASS SCAN MODE
X0001001 BOUNDARY RUN TEST/TEST MODE
X0001010 BOUNDARY READ/NORMAL MODE
X0001011 BOUNDARY READ/TEST MODE
X0001100 BOUNDARY SELF TEST/NORMAL MODE
X0001101 BOUNDARY TOGGLE OUTPUTS/TEST MODE
X0001110 TEST DATA REGISTER SCAN/NORMAL MODE
X0001111 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.

{i’
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SN54BCT8245, SN74BCT8245
SCAN TEST DEVICE WITH OCTAL TRANSCEIVERS

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 methodolbgy 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 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 controlied 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:

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.

TeExas {"
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SN54BCT8245, SN74BCT8245
SCAN TEST DEVICE WITH OCTAL TRANSCEIVERS

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.

{ip
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‘SN74BCT29821, SN74BCT29822
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

D3125, FEBRUARY. 1989—REVISED JULY 1989

® BiCMOS Process with CMOS Inputs and SN74BCT29821... DW OR NT PACKAGE
TTL Outputs Substantially Reduces Standby (TOP VIEW)
Current ocr Tz vee
e Input has 50-k() Pullup Resistor bz  23[1Q
Provides Extra Data Width Necessary for 20[s 22120
Wider Address/Data Paths or Buses with o[+ 2113
Parity : 4p[]s 20140
" 50[Je  19[15Q
Power-Up High-Impedance State 607 18] 6Q
Buffered Control Inputs to Reduce DC 7pe  17[]7qQ
Loading Effects 8p[]o  1s[18Q
e Functionally Equivalent to Am29821A, op[Jro  1s{]9q
Am20822A, SN74ALS29821, and top[rr 140100
SN74ALS29822 oND[frz__ 13[Jcuk
o Package Options Include Plastic “Small
Outline” Packages and Standard Plastic SN74BCT29522 ... DW OR NT PACKAGE
300-mil DIPs (TOP VIEW)
description och Maevee
1002 2301Q
These 10-bit flip-flops feature three-state 26 22[]20q
outputs designed specifically for driving highly- 3B+ 21130
capacitive or relatively low-impedance loads. 45 [s 20[] 4Q
They are particularly suitable for implementing 50 []e 19[] 50
wider buffer registers, 1/0 ports, bidirectional 6517 18f]sQ
bus drivers with parity, and working registers. : 75 E 8 17f17q
The ten flip-flops are edge-triggered D-type flip- 8D [Jo 16{]8Q
flops. On the positive transition of the clock the 9b[Jio  1s[]9q
Q outputs on the 'BCT29821 will be true, and on 10011 14100
the 'BCT29822 will be complementary to the GND[J12  13[]cik
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 0°C to 70°C.
PRODUCT PREVIEW documents contain information Copyright © 1989, Texas Instruments Incorporated

development. Characteristic data and other
specifications are design goals. Texas Instruments
reserves the right to change or discontinue these

TEXAs
products without notice. IN STRU M E NTS
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SN74BCT29821
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

FUNCTION TABLE (EACH FLIP-FLOP) logic diagram (positive logic)
"BCT20821
'BCT29821
INPUTS OUTPUT
— — ()
OC  cCk D Q oc __—-OD—
L T H H
(13)' >c
L T L L CLK p o q
L L X Qo 2 5 @23 o
H X X z 1D 1D
. 1- . ‘
logic symbol « =
3 : 22) ,q
"BCT29821 20 o
oc ::;) EN S
clk —=b ¢ p—op> c1 (21)
(4) 00— 3a
(2) = (23) 30 1D
2 hp 5 vREL 4o
20 3 22, )
(4) 21) : (2]
3D 3a —CO> C1 (20) P
(5) (20) o— 4Q -
4D 1200 ,q (5) =]
(8) (19) 4D 10 o
5D ——— 50 d
o 17 (18) i
8) 7 &9 ‘ 'S}
70 —— 70 —pc1 (19)
8D 9) (16) 8a © b— 5Q (7))
ap _ 110 (15) 5D 10 (@)
an a7 9@ s
100 10Q f o
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC — Ig 18) o &
Publication 617-12. 6D (7) 10 P
p—p> C1 (17)
8) D“q E— 7a
7D 1D
g c 18) gq
8p 2 1D
> S
s c1 (15)
(10) P— 9a
9D 1D
P c1 (14)
(11 100
10D 1D
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SN74BCT29821, SN74BCT29822
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

FUNCTION TABLE (EACH FLIP-FLOP) logic diagram (positive logic)
"BCT29822
"BCT29822
INPUTS OUTPUT
p— — Q — (1)
ocC CLK D oc
L 1 H L
(13)
L T L H crK D o
L L X Q (23)
0 = 12) > 1a
H X X z 10 ——1— 1D

logic symbolt « p

(22)
, _ @ o—@— 20
BCT29822 25 (3 do
oc m...m EN [
CLK“—a)— c1 p—OD C1 2N
- _ (4) 0— 3Q
1B 2 e <123 10 30 —q10
5 B o~ 22) .4 )
35 Al 21 3q ¢ c1 (20)
ab —h((?) (200 4q — (5) P 4a
5D ' 19) 4p ———+—1D
5 e [LLINoN )
o5 8l an o y o
— (9 (16) 119) go
80 — 8Q — (8
9D o | {15) gq 5D ——————t—=0]1D
— (M
105 e L 14100 4
< ci (18)
t This symbol is in accordance with ANSV/IEEE Std 91-1984 and IEC _ o—1 6Q
Publication 617-12. 6D — 1D
Ppci | (17)
_ (8) P a
70 l—q 1D
[ c1
16
_ @ °—’——:{ g_( s
8D —y 1D
P (15)
_ (10) D“.__({ £_ %0
) — 10
> c1

10Q

;

— (11
100 —————0(1 ! 1D

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

SUPPIY VORAGE, VG -+ v ettt ettt ettt e et et ettt e et 7V
Inputvoltage .............. ... ..y e e e e e e e 7V
Voitage applied to a disabled 3-state output ......... ... i 55V
Operating free-air temperature range. . ... .....vvut it iin i 0°Cto 70°C
Storage temperature raNge . .. .......ouvntnen et —65°C to 150°C

Texas
INSTRUMENTS
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SN74BCT29821
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

recommended operating conditions

MIN NOM MAX UNIT
Vcc  Supply voltage 4.5 5 55 \
ViH  High-level input voltage 2 \
ViL Low-level input voltage 0.8 \%
loH  High-level output current —24 mA
oL Low-level output current 48 mA
tw Pulse duration CLK high 7 ns
CLK low 7
tsu Setup time, data before CLK T 7 ns
th Hold time, data after CLK T 1 ns
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYPT MAX | UNIT
VIK Voc =45V, = —18 mA -12 \
von VGG = 45V, 100 = —15mA 24 33 v ..g
Vocc =45V,IoH = —24mA 2 =1
VoL VoG = 45V, IoL = 48 mA 0.35 05 v o
lozZH Vec =55V,Vp =24V ) 20 pA 6
lozL Vece =55V,Vo =04V —20 pA n
1] Vcc=565V,V| =7V 0.1 mA o
IiH Vec =55V,V| =27V -10 —75 HA E
TN Vcec =55V,Vp =04V -0.2 mA (3}
los# Vec=55V,Vo =0 -75 —250 [ mA ﬂ_:l
Outputs high 6 10
Icc . Voc =55V Outputs low 25 35 mA
Outputs disabled 2 6
t Al typical values are at Vo = 5V, Tp = 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 =45Vto55Y,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM T0 R1 =500 Q, R1 = 500 Q, UNIT
(INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q,
TA = 25°C TA = 0°Cto 70°C
MIN TYP MAX MIN MAX
tPLH CLK AnyQ 1.5 75 10 1.5 12 ns
tPHL 1.5 6.5 9 15 10
tpzH oc AnyQ 2 7.5 10 2 12 ns
tpzL 2 9 12 2 13
tPHZ oc Any Q 2 5 7 2 8 ns
tpLZ 2 5 7 2 8

{ip
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SN74BCT29822

10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

recommended operating conditions

SHNJIID SOND!Y

MIN NOM MAX | UNIT

Voc  Supply voltage 45 5 55 v

Vi4  High-level input voltage 2 \]

ViL  Low-level input voltage 0.8 \

loH  High-level output current —24 mA

oL Low-level output current 48 mA
tw  Pulse duration GLK high ns
CLK low

tsy - Setup time, data before CLK T ns

th Hold time, data after CLK T ns

TA Operating free-air temperature 0 70 °C

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

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
VIK Voo =45V, = —18mA —1.2 v
VoH Voo = 45V, I0H = —15mA 2.4 33 v

Voc =45V, IoH = —24mA 2
VoL VGG = 4.5V, oL = 48 mA 0.35 0.5 v
lozH Vcc =55V,Vp =24V 20 nA
lozL Vocc =5.5V,Vo =04V —20 pA
I VoG =55V,V| =7V 01 ] mA
IiH Voc =55V,V| =27V -10 —75 pA
he Vcec =55V,V =04V -0.2 mA
lost Vcc = 5.5V,Vp =0 —-75 —250 mA
. Outputs high 6
lcc Vce =55V Outputs low 25 mA
Outputs disabled 2
T All typical values are at VGG = 5V, Tp = 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)
Veec =5V, Vcc =45Vto55V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 =500 Q, R1= 15000, UNIT
(INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q,
TA = 25°C TA = 0°Cto 70°C
MIN TYP MAX MIN MAX
tPLH CLK AnyQ 75 ns
tPHL 6.5
PZH oc AnyQ 75 ns
tpzL 9
IPHZ oc Any Q 5 ns
tpLZ 5
i
XAS
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SN74BCT29821, SN74BCT29822
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L R_ = R1 = R2
$1 SWITCH POSITION TABLE
TEST S1
R1
tPLH Open
FROM OUTPUT TEST 4 Open
— PHL P
UNDER TEST POINT
3 tpzH Open
cL R2 3 tpzL Closed
(See Note A) | !' tPHZ Open
= tPLZ Closed
LOAD CIRCUIT
3v HIGH LEVEL C—--—3V
TIMING g
INPUT 1.5V PULSE :15v 1sv: oy
T -' _____ ov -ty —™
S eaiier —— ., £
DATA ! NI LOW LEVEL "15V 15V 3
INPUT sV 15V PULSE o
ov ——— -0V e
VOLTAGE WAVEFORMS ° VOLTAGE WAVEFORMS o
SETUP AND HOLD TIMES PULSE DURATIONS (2]
, —————av o
INPUT 15V 15V OUTPUT =
| I ~ovV CONTROL Q
- tPLHe— L (+1]
IN-PHASE | ! : ' "~ Vou
OUTPUT | 5V | 1.5V
T | VoL
tPHL —1——¥ M——>tPLH WAVEFORM 1
[ | v
OUT-OF-PHASE 15V s v OH (See Note B)
TPUT
ou —=—= VoL
VOLTAGE WAVEFORMS )
PROPAGATION DELAY TIMES WAVEFORM 2

(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zg = 50 Q, ty < 2.5 ns, tf < 2.5 ns.

FIGURE 1. SWITCHING CHARACTERISTICS
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SN74BCT29823, SN74BCT29824
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

D3181, NOVEMBER 1988—REVISED JULY 1989

® BiCMOS Process with TTL Inputs and SN74BCT29823 ... DW OR NT PACKAGE

Outputs (TOP VIEW)
o BiCMOS Design Substantially Reduces oc(]
Standby Current D2
e Functionally Equivalent to AMD Am29823, > Ei
© Am29824, 'ALS29823, and 'ALS29824 ’ 4p[]s
® Provides Extra Data Width Necessary for sD[e
Wider Address/Data Paths or Buses with 6D [17
Parity 708
o Power-Up High-impedance State gg E ?0
Buffered Control Inputs to Reduce DC CLR[J11
Loading Effects i GND [J12

® Package Options Include Plastic “Small

Outline” Packages and Standard Plastic SN74BCT29824 ... DW OR NT PACKAGE
300-mil DIPs (TOP VIEW)
description oc)r a4l vee
N 100z 23010
These 9-bit flip-flops feature three-state outputs 263 22{] 20
designed specifically for driving highly capacitive 30« 211 3q
or relatively low-impedance loads. They are 4[5 20f] 4Q
particularly suitable for implementing wider 55[]s 191 50
buffer registers, 1/0 ports, bidirectional bus b7 18f1 60
dri\(ers, parity bus interfacing and working 76 s 170 7q
registers. 85 o 16f] 89
With the clock enable (CLKEN) low, the nine 9D [Jro 15§ 9Q
D-type edge-triggered flip-flops enter data on CLR[J1t  14[] CLKEN
the low-to-high transitions of the clock. Taking GND[J12  13[]cLK

CLKEN high will disable the clock buffer, thus
latching the outputs. The ’BCT29823 has
noninverting D inputs and the ‘BCT29824 has
inverting D inputs. Taking the CLR input low
causes the nine Q outputs to go low
independently of the clock.

A buffered output-control input (OC) 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 0° to 70°C.

ADVANCE INFORMATION documents contain Copyright © 1989, Texas Instruments Incorporated
on new p in the or

prep phase of c i

data and other specifications are subject to change TE

without notice. lN STRU M E N
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SN74BCT29823
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

FUNCTION TABLE logic diagram (positive logic)
INPUTS OUTPUT
— — Q o¢ (4] <D_‘
oc CIR CLKEN CLK D &
L L X X X L CTKen 14
L H L T H H
L H L T L L
L H H X X Qo CLK (13) R
H X X X X z Mo C1 23)
10 2) 10 (23} 10
logic symbol bR
P C1
il 202 1D y-(;————m’ 20
8¢ | en
g TTIR
CLR R {»j:ﬂ:n
(
CLKEN -‘—A-Lh G1 an (4) 10 {21) 30
(13) 1c2
cLk ——p v R
C
w2 P18 g ) o[ dbc1 20, »
3) (22) aD 10 =
20 — p——— 2Q
(a) (21) =3
30 5 20 22 MqR o
4D 1s) T ® e (19) =
SD o —— 5Q 5D 1D +———— 5Q o
@ (18)
6D —— 60 (/2]
g a7 .4 R o
(@) (16) lan At )
—_ L — 80 (7) | (18)
80 7oy R 0 10 sa =
90— —— 90 [3)
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC th;‘c, m
Publication 617-12. 58 5 Lo o
L—-H: R
—pC1
16)
02 el 7_&‘__ 8a
L35
pC1
9p 10 e (5) 44

{i,
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SN74BCT29824 »
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

FUNCTION TABLE logic diagram (positive logic)
se (1~
INPUTS OUTPUT oc :{ >—
oc CLR CLKEN CLK D cr 10
D __CLR ——%
e Ciken 14
L L X X X L
L H L 1 H L
L H L T L H Lk 12 ‘ 4,_0 R
L H H X X Qo @ +opC1 (23)
H X X X X z 1D 41D ——— 10
. 1. R :
logic symbol @) bc1 22)
" 2D 1D | 22) 54
ocC EN
— (1) *qR
AT w  TTe 21
CLKEN —G1 3D 10 1 <% 3a
(13)
CLK ———E 1c2 bR
E .
_ 12 (23) b C1
1Q _ (5) (20)
el Ld 22,0 4B 1 b C——— s
20 XTI
B > T t4n
4B 1) ey 29 5.6 T 19)
= (6) o~ | (19) o 5D 1D " sa
05 (18) ,
6D g 80 : qR
D) el 0 o e {18)
D ——i 8Q 6D 10 ——— 6Q
o5 110/ 151 40
4R e
t This symbol is i i R v b c1
ymbol is in accordance with ANSI/IEEE Std 91-1984 and IEC _ (8) (17)
Publicati p 7D 1D —— 70
ublication 617-12.
R
p—1—pC1
_ 16,
&b 9) 1D O&L 8sa
Ldr
et
95119 D (LTI
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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 VORAGE, VG -« v ettt 7V
INPUEVOITAgE . ..o e e A’
Voltage applied to a disabled 3-state output .......... ... ... it 55V
Operating free-air temperature range. . . ..ottt e 0°C to 70°C
Storage temperature range . .. .. ..ottt e —65°C to 150°C

recommended operating conditions

MIN NOM MAX | UNIT
Vce  Supply voltage 4.5 5 5.5 \
VIH High-level input voltage 2 \
VIL Low-level input voltage 0.8 \
loH High-level output current —24 mA
loL Low-level output current 48 mA
tw  Pulse duration CLR low 6 ns
CLK high or low 7
CLR inactive 2
tsy  Setup time before CLK T Data 7 ns 2
CLKEN high 6 '5
CLKEN low 8 f‘._)
th Hold time CLKEN 0 ns 6
Data 1
TA Operating free-air temperature 0 70 °C 8
o
m

{i’
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SUN2IID SOND!Y

-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  TYPT MAX UNIT
ViK Vcc =45V, = -18mA -1.2 \
VOH Voc =45V, IoH= —15mA 2.4. 3.2 v

Voc =45V, IoH= —24mA 2
VoL Vocc =45V, loL=48mA 0.35 0.5 v
lozH Voc =55V, Vo=27V 20 pA
lozL Voc =55V, Vo=04V -20 pA
1] Vcc =55V, V=55V 0.1 mA
hH Vocc =565V, V=27V —-10 -75 pA
T8 Vcc =55V, V=04V —0.2 mA
los¥ Vcc =55V, Vo=0 —~75 -250 [ mA
Outputs high 6 10
Icc Vce = 5.5V | Outputs low 25 35 mA
Outputs disabled 2 6
t Al typical values are at Vo = 5V, Tp = 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)
Vec =5V, Vcc =45Vto55YV,
CL = 50 pF, CL = 50pF,
FROM TO R1 =500 Q R1 = 500 O
PARAMETER ’ 4 UNIT
(INPUT) (OUTPUT) R2 = 500 , R2 = 500 Q,
TA = 25°C TA = 0°Cto 70°C
MIN TYP MAX MIN MAX
tPLH CLK AnyQ 1.5 7.5 10 1.5 12 ns
tPHL 15 6.5 9 1.5 10
tPHL CLR Any Q 1.5 7.5 10 1.5 12 ns
tpzH oc AnyQ 2 7.5 10 2 12 ns
tpzL 2 9 12 2 13
tPHZ oC Any Q 2 5 7 2 81 ns
tpLZ 2 5 7 2 8
i
TEXAS e
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SN74BCT29824
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  TYPT MAX | UNIT
VIK Vcc =45V, |I|= —18mA -1.2 "
VOH Vecc =45V, IoH= —15mA 2.4 3.2 v

Vec =45V, IoH= —24mA 2

VoL Voc = 45V, IoL = 48mA 0.35 0.5 v

lozH Vcc =55V, Vo=27V 20 A

lozL Vcc =55V, Vo=04V -20 [ uA

1] Vcc =55V, V=55V 0.1 mA

IH Voc =55V, V=27V -10 -75 pA

L Vcc =556V, V=04V -0.2 mA

lost Vcc =55V, Vo=0 —-75 —250 [ mA
Outputs high 6

icc Vee = 5.5V | Outputs low 25 mA
Outputs disabled 2

t All typical values are at VoG = 5V, T = 25°C.

+ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. [7)]
<
switching characteristics (see Figure 1) 3
Vcc =5V, Vcc = 45Vt05.5Y, -~
CL = 50 pF, CL = 50 pF, (&]
PARAMETER FROM TO R1 = 500 Q, R1 = 500 Q, UNIT (7))
(INPUT) (OUTPUT) R2 = 500 2, R2 = 500 Q, (@]
TA = 25°C TA = 0°C to 70°C =
MIN TYP MAX MIN MAX o
tPLH CLK Any Q 75 ns m
tPHL 6.5
tPHL CLR Any Q 7.5 ns
tpzH oc Any Q 75 ns
tpzL 9
tPHZ oc AnyQ 5 ns
tpLZ 5

{i,
EXAS
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‘SN74BCT29823 SN74BCT29824

9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
L R, = R1 = R2
s1

R1

FROM OUTPUT TEST
UNDER TEST POINT
CL

(See Note A)

o0

F]
N
AA

L

LOAD CIRCUIT
TIMING 3v
INPUT sV
————————— ov

U
DATA 1.5V 15V
INPUT

VOLTAGE WAVEFORMS

SWITCH POSITION TABLE

TEST S1
tPLH Open
tPHL Open
tpzH Open
tpzL Closed
tPHZ Open
tPLZ Closed
HIGH-LEVEL N 3v
PULSE 15V 15V h
| ov
— tyy —8i
gy
LOW-LEVEL "1.5V 1.5V
PULSE e ——— 0V

VOLTAGE WAVEFORMS

SHNJIID SOND!Y

SETUP AND HOLD TIMES PULSE DURATIONS
—————3V
INPUT 15V 15V OUTPUT
] | ov CONTROL
! t
PLH-f—— e
K ' "~ — Vou
IN-PHASE | — Tev
OUTPUT | VY :
T | VoL
tPHL ——— ——>tPLH WAVEFORM 1
| i VOH (See Note B)
OUT-OF-PHASE 15V 15V
ouTPUT L voL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES WAVEFORM 2

(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cy 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, Zg = 50 Q, tr < 25 ns, tf < 2.5 ns.

FIGURE 1. SWITCHING CHARACTERISTICS

cas 1B
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SN74BCT29841, SN74BCT29842
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3226, MARCH 1989 — REVISED JULY 1989

o BiCMOS Process with CMOS Inputs and SN74BCT29841 ... DW OR NT PACKAGE
TTL Outputs Substantially Reduces Standby (TOP VIEW)
Current —

oct Ya4vee

e 3-State Buffer-Type Outputs Drive Bus 0[]z 23[l1q
Lines Directly ‘ 20[]s 22 %ZQ
Bus-Structured Pinout 3D[]4 21]3Q

. 4D[]s  20[]4Q
Input Has 50-k) Pullup Resistor sp[]s 19[]50Q
Provide Extra Bus Driving Latches 6D[]7  18f]6Q
Necessary for Wider Address/Data Paths or 7D[]s 171]7Q
Buses with Parity 8D[]9 1618Q

e Buffered Control Inputs to Reduce DC 9o[fro 1sfleq

Loading 100[J11 14100
GND[12 13[]c
Power-Up High-impedance State
Functionally Equivalent to Am29841A, SN74BCT29842 ... DW OR NT PACKAGE
Am29842A, SN74ALS29841, and (TOP VIEW)
SN74ALS29842 . o,
1

e Package Options include Plastic “Small ?gE ) z; %:’8‘:
Outline” Packages and Standard Plastic =
300-mil DIPs 20Ls - 221120

3D[]4 21[13Q

description 4b[]s  20[]4Q

. sD[s  19[15Q

These 10-bit latches feature three-state outputs 60[]7 18[16Q

designed specifically for driving highly capacitive 76[s 17f17a

or relatively low-impedance loads. They are 8b[]e 16[18Q

particularly suitable for implementing buffer od[Jio  1s[]sq
registers, 1/0 ports, bidirectional bus drivers, 1000011 14f10Q

and working registers. onoiz  13[0c

The ten latches are transparent D-type. The
'BCT29841 has noninverting_data (D) inputs.
The 'BCT29842 has inverting D inputs.

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 0°C to 70°C.

PRODUCT PREVIEW documents contain information Copyright © 1989, Texas Instruments Incorporated
on products In the formative or design phase of

development. Characteristic data and other "
specifications are design goals. Texas Instruments TEXAS
reserves the right to change or discontinue these

products without notice. lN STRU M E NTS
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SHNAJIID SOND!G

SN74BCT29841, SN74BCT29842
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

’BCT29841 logic symbolt

Publication 617-12.

’BCT29841 logic diagram (positive logic)

1Q

2Q

3aQ

5Q

6Q

70

8Q

90

10Q

— (1) (r———— — (1)
—l N
13) oc s Do
¢ —& (13)
@ A (23) ¢ D°
1D ——1D b v| 10 c1 (23)
(3) 22) ,q (2) —
20 2 10 )
(4) (21)
3D — <30
w0 29) 40
(6) (19) c1 (22)
T (18) >a 20 2 )
so_(_)_.._ e 6Q
708! 17 54
(9) (16) c1 (21
8D = BT 14) —
oD (10) 15 9 3D 1D
10010 14) 00 +
c1 1200 .4
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 4D {5) 1 —
3
FUNCTION TABLE © ¢ p._&_lﬂ
"BCT29841 5D 10
INPUTS OUTPUT = ] 18l
oC [ D Q o -2 1D T
L H H H |
L H L L (] ﬂ 17)
L L X Qo 7p 18 10
H X X z
]
c1 (16)
0 2 10 —
c1 (15}
op 10! 0 b—‘i;———
. [ (14) -
100 -1 10

2-198
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SN74BCT29841, SN74BCT29842
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

’BCT29842 logic symbolf ’BCT29842 logic diagram (positive logic)
— (1) — (1)
oc EN
e 1o o P>
@ e L 2 ¢ =P
10 0 b ———-10 c1
= (3) (22) o ﬂ“’
2D bt _ 20 1B (2) -
35 8~ 21) 34
46.‘5’_b. (20 aQ >
5518_r a9 .o @ —opC1 [~£ | 22 ,q
6B (7) ~ (18) 6a 2D 10
75 18 o a7 ,q X
859 116)_gq @ b C1 [] ' @0 .
ob (:?) I~ 115) gq 3D ————q 1D
106 1 e~ 14 400 ) P
p C1 (20)
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 4B (5) 10 D—&-———- 4aQ
Publication 617-12. T
4
FUNCTION TABLE e c1 [{ (LT, »
’BCT29842 50 ———4—dq 1D -
=
INPUTS OUTPUT (3]
— - Q P C1 ﬁ o =
ocC c D o5 7 1 — o
L H H L 7))
Lo oL o TP [; oy o
Lt L X Qo B8 L dw 5
H X X z
P C1 'us) m
~ (9) l——— 8a
8D —d 1D
pC1 (15)
;_4 ;——- 9
9D 1o — 1D
L-—-(I>Cl (14)
~ 10Q
100 —— Q1D

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

SUPPIY VORAGE, VO G + ot eiie ittt i e e 7V
INPUEVORAGE ... e 55V
Voltage applied to a disabled 3-stateoutput ........ ... ... .o i i 55V
Operating free-air temperature range. . .. . ... oottt i e 0°C to 70°C
Storage temperature range . ... ..ottt s —65°C to 150°C

{i’
Texas
INSTRUMENTS
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SHNAID SOND!G

SN74BCT29841 ~
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

recommended operating conditions

MIN NOM MAX UNIT
Vcc  Supply voltage 4.5 5 5.5 \
VIH  High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
loH  High-level output current —24 mA
loL Low-level output current 48 mA
tw Pulse duration, enable C high 4 ns
tsu Setup time, data before enable C | 1.5 ns
th Hold time, data after enable C | 3.5 ns
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
VIK Vcc =45V, |lj= —18mA -1.2 \'
VoH Voo = 45V | loH= —15mA 24 v
IoH = —24 mA 2
VoL Vocc =45V, oL =48mA 0.35 0.5 \
lozH Vcc =55V, Vpo=27V 20 pA
lozL Vec =55V, Vo=04V —20 nA
[} Vcc =565V, V=55V 0.1 mA
IiH Vcc =565V, V=27V —-10 —75 pA
he Vecc =55V, V=04V —-0.2 mA
lost Voc =55V, Vo=0 —75 —275 mA
Outputs high 3 7 mA
Icc Vce = 5.5V | Outputs low 24 35 mA
Outputs disabled 3 7 mA
t All typical values are at Voc = 5V, 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)
Ve =5V, Vcec = 45Vto55V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 =500 Q, R1 = 500 (), UNIT
(INPUT) | (OUTPUT) R2 = 500 Q, R2 = 500 Q,
TA = 25°C TA = 0°Cto 70°C
MIN TYP MAX MIN MAX
tPLH D Q 1.5 4.5 7 1.5 8 ns
tPHL 1.5 5.7 8 1.5 9
tPLH c Q 1.5 6 8 1.5 10 ns
tPHL 1.5 6 8 1.5 10
tpzH oc Q 2 10 13 2 15 ns
tpzL 2 10 13 2 15
tPHZ oc Q 2 5 7 2 8 ns
tpLZ 2 5 7 2 8
+p
TEXAS
INSTRUMENTS
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SN74BCT29842
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

recommended operating conditions

MIN NOM MAX UNIT

Vcc  Supply voltage 45 5 5.5 \']

VIH High-level input voltage 2 \

ViL Low-level input voltage 0.8 \

loH  High-level output current —24 mA
loL Low-level output current 48 mA
tw Pulse duration, enable C high 4 ns
tsy Setup time, data before enable C | 1.5 ns
th Hold time, data after enable C | 35 ns
TA Operating free-air temperature 0 70 °C

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

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
ViK Voo =45V, = -18mA -1.2 \
VOH VGG = 45V loH = —15mA 24 v »
loH = —24mA 2 g
VoL VCC = 45V, IoL=48mA 0.35 0.5 Vv =]
lozH Voo =565V, Vo =27V 20 | pA o
lozL Vocc =55V, Vo =04V —20 RA 5
1) Voo =55V, V=55V 0.1 mA
IH Vcc =55V, V=27V —-10 —-75 mA 8
L Vecc =55V, Vi=04V -02 | mA s
los¥ Vcc =55V, Vo=0 —75 —275 mA O
Outputs high 3 7 mA E
Icc Vce = 5.5V | Outputs low 24 35 mA
Outputs disabled 3 7 mA

t Al typical values are at VoG = 5V, 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)

Veec =5V, Vcec =45Vto55Y,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM TO R1 =500, R1 =500 ©, UNIT
(INPUT) | (OUTPUT) R2 = 500 Q, R2 = 500 ©,
TA = 25°C TaA = 0°C to 70°C
MIN TYP  MAX MIN MAX
tPLH D Q 15 5.7 8 15 9] s
tPHL 1.5 4.5 7 1.5 8
tPLH c Q 1.5 6 8 15 10| o
tPHL 1.5 6 8 1.5 10
tpzH oc Q 2 10 13 2 15 e
tpzL 2 10 13 2 15
tPHZ 5 Q 2 5 7 2 8 ns
tpLZ 2 5 7 2 8

{i’
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SN74BCT29841, SN74BCT29842
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

7V
, L Ry = R1 = R2
s1 SWITCH POSITION TABLE
- TEST S1
tPLH Open
FROM OUTPUT TEST % ¢/
>— PHL pen
UNDER TEST s POINT tpzH Open
cL 2 s tpzL Closed
(See Note A) | i tPHZ Open
L tpLz Closed
LOAD CIRCUIT

INPUT -:_ o ov [ ! ov

SHNJIID SOND!Y

: -~ —3V 1 f 3v
DATA 15V 15V LOW-LEVEL "1.5V 15V
INPUT ov PULSE o _ov

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS
————— v
INPUT 15V 15V OUTPUT
! | ov CONTROL
tPLH 16— 9 tpuL
IN-PHASE | ! ' "~ — Von
ouTPUT 5V, 15V
] { VoL
PHL ——— J&——+—tPLH WAVEFORM 1
] See Note B)
OUT-OF-PHASE 15V y 5 Vvo” {See Note
OUTPUT Fo Vor
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES WAVEFORM 2
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: A.Cp 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, Zg = 50 Q, ty < 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

{ip
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ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, uniess 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 54BCT240 J —o0f
1. Prefix
MUST CONTAIN TWO TO FOUR LETTERS
SN Standard Prefix
SNJ MIL-STD-883 Processed and
Screened per JEDEC Standard 101
JANB MIL-M-38510 Processed

2. Unique Circuit Description
MUST CONTAIN SIX TO NINE CHARACTERS

Examples: 54BCT620
74BCT125
74BCT2240

3. Package
MUST CONTAIN ONE OR TWO LETTERS

J, JT, N, NT (Dual-in-line packages)¥

D, DW (“‘Small Outline”” Packages)

FK (Leadless Ceramic Chip Carriers)

(From pin-connection diagram on individual data sheet)

4. Instructions (Dash No.)
MUST CONTAIN TWO NUMBERS

—00 No special instructions
—10 Solder-dipped leads (N and NT packages only)

w

t For tape and reel information contact the factory.

¥ These circuits in dual-in-line packages are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the
customer (with possible additional costs), circuits will be shipped in the most practical carrier. Please contact your Tl sales representative for the
method that will best suit 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.

D008, D014, and D016 .
(16-pin package used for illustration)

A

T OO0 AAAH
6.20 (0.244) o A
5,80 (0.228)
4,00 (0.157)
3,81(0.150) |4 8

WHHOHOHBHEH

5,21 (0.205)

1,75 (0.069) - f& 7> nom 22"_‘1’1:2 X 45° aeooen?| 0229 (0.0090)
1,35 10,053 4 PLACES 0.25 (0.010) 0,190 (0.0075)
|
¥ t
‘MI "l L_0,457 (0.018) \.,7" NOM ﬁ 4° s 4°
0,102 (0.004) - +
0,356 (0.014) 4 PLACES
0,79 (0.031) . 12 (0.044)
0.28 (0.011) PIN SPACING > 35716.020)
1,27 (0.050)
(See Note A)
PIN:
s 8 14 16
DIM
A MIN 4,80 8,56 9,80
(0.189) | (0.337) | (0.386)
A MAX 5,00 8,74 10,00
(0.197) | (0.344) | (0.394)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

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 within +0,051 (0.002) exclusive of solder.

EXAS {?
INSTRUMENTS
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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.

DWO016, DW020, DW024, and DW028
(20-pin package used for illustration)

A — —

[AANAAAAR

-

1"
10.65 (0.419)
10.15 (0.400)

7.55 (0.297)

7.45 02931
I

| 0]
i HHHHHHUHL

0

- 7 NOM .
265 (0.104) PLACES __ 3.0(0.354) »
2,35 (0.093) /.\ “ruac 0.5 (0.02) x 45°L T TET
—\ — —/
+ O L L
wj T _‘l L_ntasn (0.019) 'f’;:‘:;".. \'7 NOM
0.10 (0.004) I | 0,350 (0.014) 0320 (0.013) ™ T a praces
0,785 {0.031) ' H 0.230 (0.009) 1.27 (0.050)
osesooza 1 ¥ 0,40 (0.016)
) 1.27 10.050) TP (See Note Al
PINS 16 20 24 28t
DIM
A MIN 10,16 12,70 15,29 17.68
(0.400) | (0.500) | (0.602) | (0.696)
A MAX 10.36 12,90 15.49 17.88
(0.408) | (0.508) | (0.610) | (0.704)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

1The 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 within +0,051 (0.002) exclusive of solder.

R
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INSTRUMENTS

POST OFFICE BOX 656303 + DALLAS, TEXAS 75265 3-5

3

Mechanical Data



MECHANICAL DATA

FKO020 and FK028 ceramic chip carrier packages

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 (0.050-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 and FK028 .
{28-terminal package shown)

CERAMIC CHIP CARRIERS

orDEC NO. OF A B
oEaanLiNe | TERMINALS MmN max | min max
360 903 | 780 909
wsoo4ce 2 (0.342) _ (0.358) | (0.307) _ (0.358)
.23 1163 | 1031 1163
A Msoo4ce b (0.442) _ (0.458) | (0.406) _(0.458)

*All dimensions and notes for the specified JEDEC outline apply.

INDEX CORNERj

051 (0.020)
0,25 (0.010) \ I .

T 051 (0.020)
0.25 (0.010)
=
@
0
-
Y
=1
0
2
O 140 10.085) 1,14 (0.045)
1,1470.045) 3 fO Al
9.- 2R . - _ [ 0890038
) ] A E | B
071 (o.ozs)_.l I.__ l ' 2,03 (0
05610022 1,27 (0.0601 TP, ‘% - o :o:g:::

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

{ip
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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, FN068, and FN0O84

(28 K used for il ion)
4,50 (0.177)
4,24 (0.167)
| 2,79 (0.110)
122(0048) | . 2,41 (0.095)
1,07 (0.042) 1.3510053) 45" —1— 0,94(0.037)
1,19 (0.047) .~ 0,69(0.027)
©) -

5 4 3 2 1 28 27 26 2

6 24
7 23 C (AT SEATING PLANE)
22

9 21

».
>
®
®

—1,27 (0.050) T.P.
[—=" i {See Note B)

n 19

— g = gy e e o gy o gy

12 13 14 15 16 17 18

L g = — g — g — an — o —

B
“(SeeNote A) °f,f’L‘f;§’E'§ ! R max SEATING PLANE
A
(See Note C)
NO. OF A B c 3
TERMINALS MIN MAX MIN MAX MIN MAX 0,81(0.032)
9,78 10,03 8.89 9,04 1.87 8.38 0,66 (0.026)
20 (0.385)  (0.395) | (0.350)  (0.356) | (0.310)  (0.330) 1,52 (0.060) MIN g
12,32 12,57 11,43 11,68 10.41 10,92 ©
28 (0.485)  (0.495) | (0.450)  (0.456) | (0.410)  (0.430) o 0
17.40 17.85 16,51 16,66 15,49 16,00 0,64 (0.025) MIN —
44 0.685)  (0.695) | (0.650)  (0.656) | (0.610)  (0.630) 0,51 (0.020) [+
25,02 25,27 24,13 24,33 231 23,62 m”‘ | = _2
68 (0.985)  (0.995) | (0.950)  (0.966) | (0.910)  (0.930) LEAD DETAIL c
30,10 30,35 29,21 29.41 27,69 28,70 ©
84 (1.186)  (1.195) [ (1.1500  (1.168) | (1.090)  (1.130) _5
g

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).

{i,
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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 sealingis 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.

Jo14
19,94 (0.785)
19,18 (0.755)
OO
A WANAWAWANAWAY
0,63 (0.025) R NOM N
¢ [
] 7,87 (0.310) VUV UUUY
7,37 (0.290)
7,11 (0.280) (0J6J6J0)6]0J0)
|~ 622 (0.245)
.070) MAX 14 PLACES
__‘ 127 051 (0.020) M|N-l 4,1 " 1,78 (0.070)
(0.050) NOM T - GLASS
5,08 (0.200) l SEALANT
M¢x
—SEATING PLANE
A 0,69 (0.027) MIN
%Z’T ¥ : 14 PLACES
14 PLA
irecn S8 eruaces
0.36 (0.014) 3,30 (0.130) ™ P
0,20 (0.008) MIN 2554 (0.100) oo Notes
14 PLACES 778 0.070) PIN SPACING 254 (0.100) T.P.
4 PLACES (See Note A}
Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions
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.

{if
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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.

Jo16
19,94 (0.785 e
19,18 (0.755) -
MAAAAAAA
I ¢ 0,63 (0.025) R NOM
7,87 (0.310)
7,37 (0.290) n
|l 7,11 (0.280) . | SJJ W RVATANY
622 02450 OGO
_-1 |- 1.27 (0.050) NOM e 1,78 (0.070) MAX 16 PLACES
X . GLASS
5,08 (0.200) SEALANT
MAX v
. - SEATING PLANE —- - — "
105 05110020/} 0,69 (0.027) MIN
90 MIN 12 PLACES
16 PLACES vn
)\ 0,36 (0.014) 3,30 (0.130) 0,58 (0.023)
‘-4~ 9,20 (0.008) MIN 33500
16 PLACES 16 PLACES
0,305 (0. 012) MIN o |<— (See Notes B and C}
4 PLACES i
1,27 (0.050)
PIN SPACING 2,54 (0.100) TP. 038 0.015) 4 PLACES
See Note A) g
# For memories of 64 bits and up, a few MSI/LSI products in Series 54/74 and Series 545/74S that are 3
derived from memory circuit bars, and complex HCMOS parts, this maximum is 7,62 (0.300). All other
dimensions apply without modification.
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.

Mechanical Data

{i’
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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.

Jo20
24,76(0975)
2362(0930)
®OOEOO®OO
N AN A
0,63 (0.025) R NOM
3 ¢
7,87 (0.310)
7,37 (0.290)
L 762 (0.300) A A YA AT AT AT ATAY]
s3I COOOEOEOEOO®
-—! iA 1,27 (0.050) NOM l o 5"\4‘:’”"2"’ -.1 r— 1,78 (0.070) MAX 20 PLACES
‘ GLASS
5,08 (0.200) SEALANT
MAX
_SEATING
PLANE - 330 (0.130) f ‘ || 0.69(0.027) MIN
MIN "1 16 PLACES
o PLACES 0,36 (0.014)
0,2010.008) | 0,305 (0.012) MlN ,‘ 958 (0073
20 PLACES 4 PLACES 127 (0.050) 20 PLACES
OO0 (See Notes B & C)
PIN SPACING 2,54 (0.100) T. P.
(See Note A)
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 doses 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.

ejeq [edlueyosN X
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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

| ©POREEOEE®D
AAAANANAAAAA

0,63 (0.025) R NOM
¢ 8.13 (0.320) w
7.37 10.290)
7,62 (0.300) VVL‘!VVVVVVVVV
622102661 (0lelelo/ol0]o/ololcole)
1,27 (0.050) NOM o 1.78 (0.070)
B .| MIN B .
’1 r | _'1 I'_ 0,76 (@.030] 24 PLACES GLASS
¥ 1 SEALANT
o
. il Ao
3,30 (0.130) _.‘ 058 (0.023)
g W ey
24 PLACES PIN SPACING 2,54 (0.100) T P,
2,54 (0.100) MAX (See Note A)

4 PLACES

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

w

NOTE: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

Mechanical Data

Texas “?
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MECHANICAL DATA

NO014 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 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 (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. )

NO14
19,8 (0.780)
18,0 (0.710)
OE®OO®E
ATAYTAYATANA
© 24 (0.093) R NOM—{—+>)
_(07:;) sz 2.8 (0.110) NOM —o—o!
6352025 VYA YAVAVAVAW
™ (0.250 £ 0.010) @ ©]O) ®® @@
—» e+ 2,0 (0.080) NOM
|<-1,7s (0.070) MAX 14 PLACES
¥
T O5T06201 [ | |
0,25 (0.010) MIN
A\ o 5,08 (o.zoo; MAX
- — SEATING PLANE T 0,84 (0.033) MIN
1@' 14 PLACES
14 PLACES _,\\‘_ 0,36 (0.014) 0,533 (0.021)
1 pLACEs 3,17 (0.125) MIN 0,381(0,015)
14 PLACES
(See Notes B and C) 2032051 g (See Notes B and C)
(0.080 = 0.020)
4 PLACES PIN SPACING 2,54 (0.100) T.P.
(See Note A)
Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions
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.

s
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MECHANICAL DATA

NO16 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.

NO16
'-— 19,8 (0.780) MAX —01
(9 @O OO
lATYaYaYaVYaVa¥al
q [«
| 7621025 2,4 (0.093) R NOM—
(0.300 2 0.010) 110 NOM
| 6351025 2801101 N
" arosorn ololelolololelo)
- 2,0(0.080) NOM
_.' r_ [ —&{ |#—1.78 (0.070) MAX 16 PLACES
¥o.25 (0.010) NOM o5t
1 o 5,08 (0.2'001 vax ¢ | AR
- ATING PLANE
105° l SEATING PLANE ¥ ,_l I 0,84 {0.033) MIN
o 0.36 (0.014) | 12 PLACES
16 PLACES 025 10,0707 0,533 (0.021)
-»|1%-70,25(0.010) 3,17 (0.126) MIN -
16 PLACES "' 0,387 (0.015)
(See Notes B and C) 1,65 (0.065) s ISN P:.ACBES o
0,38 (0.015) ee Notes B an
4PLACES PIN SPACING 2,54 (0.100) T. P.
(See Note A)
Parts may be supplied in accordance
with the alternate side view at the ALTERNATE SIDE VIEW
option of T! plants located in Europe. _ﬂ "—1,78 (0.070) MAX 16 PLACES
In this case, the overall length of the
package is 22,1 (0.870) max. 0,51 (0.020) l
MIN
5.08 (o.zc;n max "y 3
? 0,84 {0.033) MIN
16 PLACES
3,17 (0.125) MIN —offe- 0533 :g.gﬁ;)
241 0.005) (5ee Noves 8 o
1,02 (0.040) PIN SPACING 2,54 (0.100) T.P.
APLACES (See Note A)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

«
el
<
o
®
L2
£
L]
£
o
o
=

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.

{i’
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MECHANICAL DATA

NO020 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.

NO020
OOOOOOO
AVYATAYAYAVAYAY
240,093 R NOM—-‘B
2.8 (0.110) NOM —te—¥

. . TAVAYAYAVAVAVAVAVAY

. oJololotolotolololo

. 7,11 (0.280)
5.6110.260) 2077 0975)
7109
oo oomnom —+ 1780 o::)ZMA:x 2‘0‘:’LACES
R\ 10.25(0.010) NOM [

5,08 (0.200) MAX l

—— SEATING PLANE ¥ | 0,84 (0.033) MIN
051 (0.020) 16 PLACES
MIN
0,36 (0.014) 0,533 (0.021)
20 PLACES 3,04 (0.155) le lt—bl—‘ —{f—
—-—b\\!—’o 26 (0.070) 317001251 0,381 (0.015)
20 PLACES 1,68 (0.066) PIN SPACING 2,54 (0.100) T.P. 20 PLACES
(See Notes B and C) 0,22 (0.009) (See Note A) (See Notes B and C}
4PLACES
L 25,40 (1.000) |
’ 23,62(0.930)
ALTERNATE SIDE VIEW
Je=1.78 (0.070) MAX 20 PLACES
[
1.91(0.075) 5,08 (0.200) MAX | See Note C)
7,02 (0.040) -
4PLACES x —of|fle02 (0.033) MIN
VIEW A 0,51 (0.020) 20 PLACES
Parts may be supplied in accordance MIN
with the alternate side view at the 3,94 (0.155) ..__ H"] _‘"‘_9 533 (0.021)
i - * 0,381 (0.015)
option of TI. European-manufactured 337575, PIN SPACING 2,54 (0.100) TP 20 PLACES
parts may have pin 1 as shown in 1,27 (0.050) (See Note A} (See Notes B and C)
view A. Alternate-side-view parts 0,38 0.015)
manufactured outside of the USA 4 PLACES

may have a maximum package length
of 26,7 (1.050).
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

=
o
o
I
o
=3
o
2
O
]
[l
)

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.

{i’
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MECHANICAL DATA

NTO024 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.

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NTO024
31,8 (1.250)
28,6 (1.125)
D@OE®O®O®OE®®®®
IATAYAVAVAVAYAYAVAYAYAVA
13 3 762025 2.4 (0.093) R NOM——E
(0900 + 0030) 2,8 (0.110) NOM —
\AVAVAVAVAVAVAVAVAVAVAWV
e 7.1 (0.280) MAX 0,38 (0.015) OOOOEEOOO®O®
—.l l|= 2,0 (0.080) NOM mIN I-—— . ::g :::: 24 PLACES
== ¥ I
3 T—o,zs (0.010) Nom 508 M‘:')fw'
o —SEATING PLANE T o 114 0.005) min
L8 24 PLACES
24 PLACES 0,36 (0.014) 0,533 (0.021)
4,06 (0.160) | g S
"\\"o %0010 550725 023:1:::::)
24 PLACES 2,16 (0.085) (See Notes B
(30:"':’;' 8 0.710.028) PIN SPACING 2,54 (0.100) T.P. nd C)
4 PLACES (See Note A)

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.

Mechanical Data
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T1 Sales Offices

ALABAMA: Huntsville (205) 837-7530.

ARIZONA: Phoenix (602) 995-1007;
Tucson (602) 292-2640.

CALIFORNIA: irvine (714) 660-1200;
Rosevilie (916) 786-9208;

San Dl.?a (619) 270 900‘.

Santa Clara (408 9000:
Torrance (213) 217 7

Woodland Hills (818) 700~7759

COLORADO: Aurora (303) 368-8000.
CONNECTICUT: Wallingford (203) 269-0074.
FLORIDA: Ammonl. Sprlngs (305) 260-2116;
Ft. Lauderdale (305) 9’

Tampa (813) 88! 7411

GEORGIA: Norcross (404) 662-7900.
ILLINOIS: Arlington Helghts (312) 640-2925.

INDIANA: Carmel (317) 573-6400;
Ft. Wayne (219) 424-5174.

IOWA: Cedar Rapids (319) 395-9550.
KANSAS: Overland Park (913) 451-4511.
MARYLAND: Columbia (301) 964-2003.
MASSACHUSETTS: Waltham (617) 895-9100.

MICHIGAN: Farmington Hills (313) 553-1569;
Grand Rapids (616) 957-4200.

MINNESOTA: Eden Prairle (612) 828-9300.
MISSOURI: St. Louls (314) 569-7600.

NEW JERSEY: Iselin (201) 750-1050.

NEW MEXICO: Albuquerque (505) 345-2555.
NEW YORK: East Syracuse (315) 463-9291;
Melvilie (516) 454- 6600

Pittsford (716) 38

Poughkeepsle (914) A73-2900

NORTH CAROLINA: Charlotte (704) 527-0933;
Ralelgh (919) 876-2725.

OHIO: Beachwood (216) 464-6100;
Beaver Creek (513) 427-6200.

OREGON: Beaverton (503) 643-6758.
PENNSYLVANIA: Blue Bell (215) 825-9500.
PUERTO RICO: Mato Rey (809) 753-8700.
TENNESSEE: Johnson Clty (615) 461-2192,

TEXAS: Austln (512) 250-7655;
Mouston (713) 778 6592.
Richardson (214) 680-50

San Antonio (51 2) 496-1 779

UTAH: Murray (801) 266-8972.
WASHINGTON: Redmond (206) 881-3080.
WISCONSIN: Brookfield (414) 782-2699.

CANADA: N.r.ln. Ontarlo (613) 726-1970;
Richmond Hill, Ontario (416) 884-9181;
St. Laurent, Quebec (514) 336-1860.

TI Regional
Technology Centers

CALIFORNIA: Irvine (714) 660-8105;
Santa Clara (408) 748-2220;

GEORGIA: Norcross (404) 662-7945.
ILLINOIS Arlington Helghts (312) 840-2909.
MASSACHUSETTS: Waltham (617) 895-9196.
TEXAS: Richardson (214) 680-5066.
CANADA: Nepean, Ontario (613) 726-1970.

T1 Distributors

MARYLAND: Arrow/Kierulff (301) 995-6002;
Hall-Mark (301) 988-9800; Marshall (301) 235-9464;
Schweber (301) 840-5900; Zeus (301) 997-1118.

MASSACHUSETTS Arrow/Kleruitf (508) 658-0900;
Hall-Mark (508) 667-0902; Marshall (508) 658-0810;

Ti AUTHORIZED DISTRIBUTORS
Arrow/Klerulff Electronics Group
Arrow (Canada)

Future Electronics (Canada)
GRS Electronics Co., Inc.
Hall-Mark Electronics

Marshall Industries

Newark Electronics

Schweber Electronics

Time Electronics

Wyle Laboratories

Zeus Components

—OBSOLETE PRODUCT ONLY ~
Rochester Electronics, Inc.

Newburyport, Massachusetts
(508) 462-9332

(617) 275- -5100; Time (617) 532-6200;
Wyle (617) 273-7300; Zeus (617) 863-8800.

MICHIGAN: Detrolt: Arrow/Kierulff (313) 462-2290;
Hall-Mark (313) 462-1205; Marshall (313) 525-5850;
Newark (313) 967-0600; Schweber (313) 525-8100;
Grand Rapids: Arrow/Kierulff (616) 243-0912.

MINNESOTA: Arrow/Kierulff (612) 830-1800;
Hall-Mark (612) 941-2600; Marshall (612) 559-2211;
Schweber (612) 941-5280.

MISSOURI: St. Louls: Arrow/Kierulff (314) 567-6888;
Hall-Mark (314) 291-5350; Marshall (314) 291-4650;
Schweber (314) 739-0526.

NEW HAMPSHIRE: Arrow/Kierultf (603) 668-6968;
Schweber (603) 625-2250.

NEW JERSEY: Arrow/Kierulff (201) 538-0900,
(609) 596-8000; GRS Electronics (609) 964-8560;
Hall-Mark (201) 575-4415, (201) 882-9773,

(609) 235-1900; Marshall (20‘) 882-0320,

(609) 234-9110; Schweber (201) 227-7880.

NEW MEXICO: Arrow/Kieruiff (505) 243-4566.

NEW YORK: Lgn Island:

ALABAMA: Arrow/Kierulff (205) 837-6955;
Hall-Mark (205) 837-8700; Marshall (205) 881-9235;
Schweber (205) 895-0480.

IZONA: Arrow/Kierulff (602) 437-0750;
HaII~Mark (602) 437-1200; Marshall (602) 496- -0290;
Schweber (602) 431-0030, Wyle (602) 866-2888.

CALIFORNIA: Los Angeles/Orange County:

Arrow/Kierulff (818) 701-7500, (714) 838-5422;

Hall-Mark (818) 773-4500, ( 714) 669-4

Marshall (818) 407-0101, (818) 459-5500

(714) 458-5395; Schweber (818) 880-9686;

(714) 863—0200. (213) 320-8090; Wyle (818) 880-9000,
714) 863.9953; Zeus (714) 921.9000; (818) 889-3838;
acramento: Hall-Mark (916) 624-9781;

Marshall (916) 635-9700; Schweber (91 6) 364-0222;

Wyle (916) 638-5282;

San Diego: Arrow/Kierultf (619) 565-4800;

Hali-Mark (619) 268-1201; Marshall (619) 578-9600;

Schweber (619) 450- 0454 Wyle (619) 565-9171;

San Francisco Bay Area: Arrow/Kierultf (408) 745-6600,

Hall-Mark (408) 432- 0900, Marshall (408) 942-4600;

Schweber (408) 432-7171; Wyle (408) 727-2500;

2eus (408) 998-5121.

COLORADO: Arrow/Kierulff (303) 790-4444;
Hall-Mark (303) 790-1662; Marshall (303) 45‘-8383
Schweber (303) 799-0258; Wyle (303) 457-9953.

CONNETICUT: Arrow/Kierulff (203) 265-7741;
Hall-Mark (203) 271-2844; Marshall (203) 265-3822;
Schweber (203) 264-4700.

FLORIBA F| Lauderdale:

Arrow/Ki ff (305) 429-8200; Hall-Mark (305) 971-9280;
Marsha" (305) 977-4880; Schweber (305) 977-7511;

Ortando: Anaw/l(lerum (407) 323-0252;
Hali-Mark (407) 830-5855; Marshall (407) 767-8585;
Schweber (407) 331-7555 Zeus (407) 365-3000;

: Hall-Mark (813]

anshall (813) 576-1399; Schweber (813) 541-5100.

GEORGIA: Arrow/Kierulff (404) 449-8252;
Hall-Mark (404) 447-8000. Marshall (404) 923-5750
Schweber (404) 449-91

ILLINOIS: Arvow/Knerulﬂ (312) 250-0500;
Hali-Mark (312) 860-3800; Marshall (312) '490-0155;
Newark (312) 784-5100; Schweber (312) 364-3750.

(317) 243-9353;
Hali-Mark (317) 872~8875 Mnrshall (317) 297-0483;
Schweber (317) 843-1050.

1OWA: Arrow/Kierulff (319) 395-7230;
Schweber (319) 373-1417.

KANSAS: KansasCity: Arrow/Kieruiff (913) 541-9542;
Hall-Mark (913) 888-4747; Marshall (913) 492-3121;
Schweber (913) 492-2922.

&
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231- 1009. Hall-Mark (516) 737-0600;
Marshall (516) 273-2424; Schweber (516) 334-7474;
Zeus (914) 937-7400;

Rochester: Arrow/Kierulft (716) 427-0300;

Hall-Mark (716) 425-3300; Marshall (716) 235-7620;
Schweber (716) 424-2222;

Syracuse: Marshall (607) 798-1611.

NORTH CAROLINA: Anow/KIerulﬂ (9 19) 876-3132,
919) 725-8711; Hall-Mark (919) 872-0712;
arshall (919) 878-9882; Schweber (91 9)'876-0000.

OHIO: Cleveland: Arrow/Kierulff (216) 248-3990;
Hall-Mark (216) 349-4632; Marshall (216) 248-1788;
Schweber (216) 464-297! D
Columbus Hall-Mark ( eu) 868 33'3.

Dayton: Arrow/Kierulff (513) 43!
Marshall (513) 898-4480; Schweber (5!3) 439-1800.

OKLAHOMA: Arrow/Kierulff (318) 252-7537;
Schweber (918) 622-8003.

OREGON: Arrow/Kierulff (503) 645-6456;
Marshali (503) 644-5050; Wyle (503) 640-6000.

PENNSYLVANIA: Arrow/Kierultf (412) 856-7000,
(215) 928-1800; GRS Electronics (215) 922-7037;
Marshall (412) 963-0441; Schweber (215) 441-0600,
(412) 963-6804.

TEXAS: Austin: Arrow/Kiérulff (512) 835-4180;
Hall-Mark (512) 258-8848; Marshall (512) 837-1991;
Schweber (512) 339-0088 Wyls (512) 834-9957

: Arrow/Kierulff (214) 380-6:
Hall Mark (214) 553-4300; Marshall (214) 233-5200;
Schweber (214) 661-! 5010 Wyle (214) 235-9953;
Zeus (214) 783-7010;
El Paso: Marshall (915) 593-0706,
Houston: Arrow/Kierulff (713) 530.
Hall-Mark (713) 781-6100; Marsha" (71 3) 895-9200;
Schweber (713) 784-3600; Wyle (713) 879-9953.

UTAH: Arrow/Kierulff (801) 973-6913;
Hall-Mark (801) 972-1008; Marshall (501) 485-1551;
Wyle (801) 974-9953.

WASHINGTON: Arrow/Kierultf (206) 575-4420;
Marshall (206) 486-5747; Wyle (206) 881-1150.

WISCONSIN: Arrow/Kierultf (414) 792-0150;
Hall-Mark (414) 797-7844; Marshall (414) 797-4 -8400;

Schweber (414) 784-9020.

CANADA: Calgary: Future (403) 235-5325;
Edmonlon Future (403) 438-2858;

Arrow Canada (514) 735- 5511;
4] 694-7710
Ottawa:_ Arrow Canada (613) 226-6903;
Future (613) 820-8313;
Quebec City: Arrow Canada (418) 871-7500;
Toronto: Arrow Canada (416) 672-7769;
Future (416) 638-4771; Marshall (416) 674-2161;
Vancouver: Arrow Canada (604) 291-2986;
Future (604) 294-1166.

Customer
Response Center

TOLL FREE: (800) 232-3200

OUTSIDE USA: (21 4) 995-6611
(8:00 a.m. — 5:00 p.m. CST)
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TI Worldwide
Sales Offices

ALABAMA: Huntsville: 500 Wynn Drive, Suite 514,
Huntsville, AL 356808, (205) 8‘7 7630.

ARIZONA: Phoenix: 8825 N. 23rd Ave., Phoenix,
AZ 85021, {802) 995-1007;TUCSON: 818 W. Miracle
Mile, Suite 43, Tucson, AZ 86705, (802 292-2640.

CALIFORNIA: irvine: 17‘9! Cartwright Dr., Irvine, CA
92714, (714) 660-1200; Roseville: 1 Sierra Gate
Plaza, Roseville, CA 36070 916) 786-9208;

: 4333 Vi Ave uno 100,
Sen Dil:o. CA 92123. (610) 270-9!
5363 Or., Sm Clars, CA
95054. 1408) 980- Tm 690 Knox St.,
Torrance, CA 80502, (213) 217-7010;
Woodland Hills: 21220 Erwin St., Woodliand Hills,
CA 91367, (818) 704-7759.

5

COLORADO: Aurora: 1400 S. Po! c Ave.,
Suite 101, Aurora, CO 80011 (303) 368-8000.

Park

Barnes Industrial Park, w-manom
00405 (305 2800074

FLORIDA: Altamonts s: 370 S. North Lake Bivd,
Altamonte Springs, FL 327( | (306) 280-2116;
Ft. Lauderdale:

Ft_ Lauderdale, FL 33309, (308) 973-8602;

Tampa: 4803 Rd., Suite 390,

Tampe, FL 33634, (813) 885-7411.

GEORGIA. Nuuou 5515 Spalding Drive, Norcross,
GA 30092 (404) 862-7900

ILLINOIS: Arlington H : 515 W, Algonquin,
Arlington Heights, IL 5, (312) 640-2925.
INDIANA: Ft. We : 2020 inwoad Dr.

Ft. Wayne, IN 48! 15, (219) 424 5174;

Cermel: 550 . Carmel, IN 48032,
317y 573-“00

IOWA: ins Rd. NE, Suite 201,

Ceder Rlp&ll. 1A 52402. (31 9) 395-9550
ANSAS: Overland Park: 7300 C Bivd., Lighton
'Pllu, Overland Park, KS 66210, (9 ) 451-4511.

LAND: Columbia: 8815 Centre Park Dr,,
Cohmbiu MD 21045, (301) 964-2003.

MASSACHUSETTS: Waitham: 950 Winter St.,
Waltham, MA 02154, {617) 895-8100.

MICHIGAN: Fummton Nits: 33737 W. 12 Mile Rd.,
Farmington Hilis, M| 48018, (313) 553-1669.
Grand : 3075 Vists Dr. S.E.,
Grand Rapids, Mi 49508, (816) 9574200,

MINNESOTA: Eden Prairie: 11000 W. 78th St.,

Edon Prairie, MN 55344 (812) 828-9300.
ISSOURI: St. Louls: 11816 Borman Drive,

St Louis, MO ‘63148, (314) 569-7600.

NEW JERSEY: lselin: 485E U.S. Route
Parkway Towers, iselin, NJ 08830 lzon 750-1050

NEW MEXICO: Albuquerque: 2820-D Broad| Pkwy
NE, Albuquerque, NM 87107, (505) 345-2555

NEW YORK: East Syrscuse: 6365 Collamer Dr.,
East Syracuse, NY 13057, (315) 403 9291.
Meiville: 1895 Wah Whitmsn Rd., P.O. Box 2938,

Melville, NV 11747, (513) 454'8600
1 Clover St., Pittsford, NY 14534,
(716) 385-8770 s Ad., Poughk
W South ughkeepsie,
NY 12601, (914) 473-2900.

uom : Chariotte: 8 Woodlawn Green,
Chukmo NC 28210, (704)
5270933

Raleigh, NC 276. 5, (9\9)%1725

OHIO: Beachwood: 23775 Commerce Park Rd.,
Beachwood, OH 44122, (216) 464-6100;
Beavercreek: 4200

Colone! Glenn Hwy.
Beavercreek, OH 45431, (513) 427- 6200

woods Blvd., Suite 100,

OREGON: Beaverton: 6700 SW 105th St Suite 110,
Duvmen, OR 87006, (603) 843-6758

PENNSYLVANIA: Biue Befl: 670 Sentry Pkwv,
Biue Bell, PA 19422, (216) 825-9500.

PUERTO RICO: Hato na Mercantil Plaza Bidg.,
Suite 505, Hato Rey, PR 00918, (809) 753-8700.

‘l‘ : Johnson City: Erwin Hwy,
P.O. Drawer 1255, Johnson City, TN 37605
8186) “1-2102

TEXAS: Austin: 12601 Research Bivd., Austin, TX
78759, (512) 250<7655 Mlvdm 1001 E.

Cai i Richardson, Tx 76081

(214) mmz Houston: 9100 So mwnl Frwy.,
Suite 250, ﬂcunen TX 77074 (713) 778-6592;
8an Antonio: 1 Parkway South,

San Amonlo ™ 78233 I612) 096 1779.

H: Murray: 5201 South Green St., Suite 200,
M\mw. UT 84123, (801) 266-8972.

WASHINGTON: Redmond: 5010 148th NI
Suite 107, Mrmmd WA 90052 (208) 88!

WISCONSIN: Brookfield: 450 N. Sunny Siope, Suite
160, Brookfield, Wi 53005 (414] 782-2899.

CANADA: "W 1 Moodie Drive, Maliorn Center,
Nepean, Ontario, Canada, K2HSC4,

(813) 726-1970. Richmond HMi: 280 Centre St. €.,
Richmond Hill LAC1B1, Ontario, Canada

(416) 884-9181; 8t. uunm. vm- St. Laurant
Quebec, 8480 Trans Canada Hwy., St. Laurent,
Quebec, Canada H4SIR7 lSM) 336‘1300

Al
1119, 1053 cu»m Federal, Buenos Ams. Avg'mm-.
541/748-3699

AUSTRALIA (& NEW ZEALAND): Texas lnwum-nu
Australie Ltd.: 040 Talavera Rd., North Ryde

(Sydney), New South Wales, Australia 2‘13
2+ 8!7 1122; 5th Fioor, 418 St. Kilds Road,
alia 3004, 3 + 267-4677;

Meibourne, Victoris, Austri
;71 Phl"p g?hwuy. Elizebeth, South Austnh- 51 12

USWA s Instruments Ges.m.b.H.:
Indumhnrm W!O, A-2345 Brunn/Gebirge,
2236-848210.

: Texas Instruments N.V. Belgium S.A.: 11,
Avenue Jum Bondetlasn 11, 1140 Brussels, Mlmum,
(02) 242-3080.

BRAZIL: T Instruments Electronicos do Brai
Ltda.: Rus Leme, 524-7 Andar Plnheaws. 05424
Seo Pmlo, Brazil, 0815-6186.

DENMARK: Texas Omumm A/S, Mllrelum!vo, 46E,
2730 Herlev, Denmark, 2 - 91 74

MI.AND Toxu Instruments Finfand OY:
3, P.O. Box 81, ESPOO, Finland, (90)
0401-421

FRANCE: Texas Innrumom: France: Paris Office, BP
87 8-10 Avenue Mo Swlmor. 78141 Velizy-
Villacoublay cedex (H 30 70 1003,

GERMANY (Fed. Republic of ): Texas
Instruments Deutschland GmbH:

B0B50 Freising, 8181 +&~4§91 Kurfuerstendami
195/198, 1000 Beriin 15, 30 + 882- 7388; I, Hmn
nll(lbulm«u 19, !00 Euun, 20| 242

Kirchhorst asse 2, 3000 Hanne
SH +64002| Mwmhﬂubc H 7302 Ostfiidern
Nelingen, 7 34030.

3
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KDNQ Toxu In:xrummts Non Kong Ltd., 8th
Floor, Wovld nq'Clr 5 d., Kowloon,
Hong Kong, l852| 3- 351223

IRELAND: Texas Instruments (ireland) Limite
7/8 ‘ngun Street, Stillorgan, County Dublin, Eire,

ITM.V ‘l’nn lnouumoms Italia S.p.A. Divisione
Semi ori: Viale Europa, 40, 20093 Cologne
Monnu (Millnol. 02} 25300' Via Cuullo delia
Magiiana, 38, 00148 Roma, (06) 5222

Via Amendola, 17, 40100 Bologna, 051) 554004.

JAPAN: Tokyo erkﬂmglsm“ (Hudqumors)
Texas Inllmrnlms Jopan Ltd., MS Shi idg. .
4-13-23 Shib: , Minato-ku, Tokyo 108 lem
03-769- 8700 Tcxu Instruments Japan Ltd.: Nissho-
Iwai Bidg. 5F, 30 Imabashi 3-chome, Higashi-ku,
n, 08-294-1881; Daini Toyots West
Bidg. 7F, 10-27 Meieki 4-chome, Nakamura-ku,
val ‘50 052 583-8691; Dlhchi imei Bldg. 6F,
0, Kanazawa
0792 23-5471 Dmcm Olym
1-26-12 Akebono-cho, Tachikawa 190,
0425-27- 8428 Matsumoto Showa Qldg GF 2 11
Fukashi 1-chome, Matsumoto 380, N ~k-n,
026 080; Yokohama N‘I‘tmg‘ucm KN B
i-ky,

Kyoto 800, 075-34
aze Yasaka, Kitsuki 873, Oita-
iho Plant, 2350 Kihara Miho-

|n”hlkc-mm 300-04,

0298~85-254

KOREA: Texas Instruments Korea Ltd., 28th Fl., Trade
Tower, #159, Samsung-Dong. Kangnlm-ku S'oul.
Korea 2 +551-2810.

MEXICO: Texas Innmrmnu de Mexico S.A.: Alfonso
Reyes—~ 115, Col. Hipodromo Condesa, Mexico, D.F.,
Mexico 06120, 525/525~3890

MIDDLE EAST: Texas Instruments: No. 13, 1st Fioor
Meannai Bidg.. Diplomatic Area, P.O. Box 26335,
Manama Bahrain, Arabien Gulf, 973 + 274681

NETHERLANDS: Texas instruments Holl-nd B v

Holland 20 + 560291 1.

NORWAY: Texas instruments Norway AIS: PB106,
Refstad 0586, Oslo 5, Norway, (2) 155090.

PEOPLES REPUBLIC OF CHINA: Texas instruments
China lm; Beijing Representative Office, 7-05 Citic
Bidg., 19 Jianguomenwai Dajie, Beijing, China, (861)
5002255, Ext. 3750.

PHILIPPINES: Texas Instruments Asia Ltd.: 14th Floor,
Ba- Lepanto Bidg., Paseo de Roxas, Makati, Metro
Manila, Philippines, 817-60-31.

. Lda.: Rua Eng. Frederico Ulrich,
aia, 4470 Maia, Portugsl,

: T
Electronico (Por
2650 Moreira Da
2-948-1003. )
SINGAPORE |+ INDIA, INDONESIA, MALAYSIA
THAILAND): Toxn Instruments. Smolpou (PTEI le
Asia Pacifi mpson Rd. #23-01,
United Square, sngmu 1130, 350- 8100

SPAIN: Texas Instruments Espana, S.A.:
Lazaro Gaidisno No. 8, Madrid 28036, 11458 14 58.

Corpomlon (Svot
Sweden, 8 - 752-!

SWITZERLAND: Texas Instruments, Inc., Mldsunn
?,7 »;azssa Dietikon (Zuerich) Switzeriand,

filialen): S-164-93, chkholm
800.

AMA cxn Instruments Supply Co., 8th Floor
Bank T 5 Tun Hwa N. Rd Taipei, Taiwan,
Rapubhc o' Ch-m 2 + 7139311

UNITED KINGDOM: Texas Innrumanls Limited:
M;gu;v; Lane, Bedford. MK41 7PA, England, 0234
2701113,
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