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54ACT11521, 74ACT11521 
8·BITJDENTITY COMPARATOR$ 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT 
,UNDER TEST -----4.-----, 

500 Il 

LOAD CIRCUIT 

INPUT ./, 5V ~I ~1':---- -'V 
es •• Note BI--.A .• 1\ 

I I 0 

I4-tPHL--t I 
I jf-tPLH1.c:-VOH 

OUTPUT \\.O_%_VC_C ____ J;:%_V~C_VOL 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied bV generators having the following characteristics: PRR s 10 MHz, Zo = 50 Il, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS, 
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54AC11533,74AC11533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• B·Latches In a Single Package 

• 3·State Bus· Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• New Flow· Through Architecture to Optimize 
PCB Layout 

• Center·Pln VCC and GND Configurations to 
Minimize High·Speed Switching Noise 

• EPIC" (Enhanced· Performance Implanted 
CMOS) 1·"m Process 

• SOO·mA Typical Latch·Up Immunity at 
12SoC 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 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, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'AC 11533 are 
transparent Ootype latches. While the enable 
(C) is high, the a outputs will follow the 
complements of the (0) inputs. When the enable 
is taken low, the a outputs will be latched at the 
inverses of the levels that were set up at the 0 
inputs. The' AC11533 is functionally equivalent 
to the 'AC11373 except for having inverted 
outputs. 

54AC11533 .•. JT PACKAGE 
74AC11533 ... ow OR NT PACKAGE 

(TOPVIEWI 

10 oe 
20 10 
30 20 
40 3D 

GNO 40 
GNO Vee 
GNO Vee 
GNO 50 

50 60 
60 70 
70 80 
80 e 

54AC11533 ... FK PACKAGE 

(TOPVIEWI 

U U 
CC UU UCC 
C')'<t>Z>Itl<O 

4321282726 

20 5 

10 6 

OC 7 

25 

24 

23 

Ne 8 

10: 9 

20 10 

30 11 

22 

21 

20 

19 

121314 15 1617 18 

IOCCUCCIO 
'<tZZZZZItl 

C)(!l C!l C!l 

NC-No internal connection 

NC 
80 
70 
60 

JULY 1987 

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 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 54AC11533 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The 74AC11533 is characterized for operation from 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated 

Copyright @ 1987. Texas Instruments Incorporated 
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54AC11533.74AC11533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUlS 

logic symbol t logic diagram (positive logicl 

10 (23) 

20 (22) 

3D (21) 10 
40 (20) 

50 (17) 

60 (16) 

70 (15) 20 
20 

80 (14) 

• 

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

Pin numbers shown are for OW. JT. and NT packages. 3D ----+---1 

FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 
40 

40----+--4 
OC ENABLE C 0 0 

L H H L 

L H L H 50 
L L X 00 50 ------4-4 
H X X Z 

60";"'''':'-'-+-1 

71)---+-1 

BO 
BO-'-"':'-'---I 

Pin numbers shown are for OW. JT. and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwisenotedl t 

Supply voltage, Vee ....................................... , . . . . . . .. -0.5 V to 6 V 
Input voltage, VI (see Note 1) ......................... : ......... -0.5 V to Vee+0.5 V 
Output voltage, Vo (see Note 1) ........... ' ...................... -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ......... , ...... " ... . . . . . . . • . . . .. ±20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ............................. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................... ± 50 mA 
Continuous current through Vee or GND pins ................................ , ± 200 mA 
Storage temperature range ......................................... - 65°C to 150°C 

tStresses 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 outP,ut current ratings are observed. 
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54AC11533.74AC11533 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

54AC11533 74AC11533 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee = 3 V 2.1 2.1 

VIH High-level input voltage Vee - 4.5 V 3.15 3.15 V 

Vee = 5.5 V 3.85 3.85 

Vee = 3 V 0.9 0.9 

VIL Low-level input voltage Vee - 4.5 V 1.35 1.35 V 

Vee = 5.5 V 1.65 1.65 

Vee =3 V -4 -4 

10H High-level output current Vee = 4.5 V -24 '-24 mA 

Vee = 5.5 V -24 -24 

Vee = 3 V 12 12 

10L Low-level output current Vee = 4.5 V 24 24 mA 

Vee = 5.5 V 24 24 

VI Input voltage 0 Vee 0 Vce v 
Vo Output voltage 0 Vcc 0 Vcc V 

dt/dv Input trensltion rise or fall rate 0 10 0 10 nslV 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 2: No electrical or switching characteristics. are specified at Vec < 3 V. Operation between 2 V and 3 V is not recommended. 
but within that range a device output will maintain a previously established logic state. 

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

PARAMETER TEST CONDITIONS 
TA - 25°C 54ACt1533 74AC11533 

UNIT VCC MIN' TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = - 50 p.A 4.5V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

VOH 
10H = -4 mA 3V 2.58 2.4 2.48 

V 

10H = -24 mA 
4.5 V 3.94 3.7 3.8 

5.5 V 4.94 '4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

10H = -75 mAt 5.5 V 3.85 

3V 0.1 0.1 0.1 

10L = 50 p.A 4.5 V 0.1 0.1 0.1 

5.5 V 0.1 0.1 0.1 

10L = 12 mA 3V 0.36 0.5 0.44 
VOL V 

10L = 24 mA 
4.5 V 0.36 0.5 0.44 

5.5 V 0.36 0.5 0.44 

10L = 50 mAt 5.5 V 1.65 

10L = 76 mAt 5.5 V 1.65 

10Z Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 p.A 

II VI - Vee or GND 5.5 V ±0.1 ±1 ±1 p.A 

ICC VI = Vee or GND. 10 = 0 5.5 V 8 160 80 p.A 

ei VI = Vec or GND 5V 4 pF 

Co Vo = Vee or GND 5.5 V 10 pF 

t Not more than one output should be tested at a time. and the duration of the test should not exceed 10 ms . 
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54AC11533,74AC11533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

timing requirements Isee Figure 1) 

vcc TA - 25°C 54ACl1533 74AC11633 
RANGE MIN MAX MIN MAX MIN MAX 

UNIT 

Pulse duration, enable C high 
3.3 ± 0.3 V 5.5 5.5 5.5 

tw 
5 ± 0.5 V 4 4 4 

ns 

Setup time, data before anable Cl 
3.3 ± 0.3 V 4 4 4 

tsu 
5 ± 0:5 V 3.5 3.5 3.5 

ns 

Hold time, data after enable Cl 
3.3 ± 0.3 V 2 2 2 

th 
5 ± 0.6 V 2 2 2 

ns 

switching characteristics over recommended operating free-air temperature range lunless otherwise 
noted) Isee Figure 1) 

PARAMETER 
FROM TO Vcc TA - 25°C 64ACl1533 74ACl1533 

UNIT 
(INPUT) (OUTPUT) RANGE MIN TYP MAX MIN MAX MIN MAX 

3.3 ±0.3 V 1.5 8.5 12.6 1.5 15.2 1.5 14.3 
tPLH 5 ±0.5 V 1.5 6.5 8.4 1.5 10.6 1.5 9.8 

0 1:i: 
3.3 ±0.3 V 1.5 7.5 10.1 12 1.5 11.3 

ns 
1.6 

tpHL 
5 ±0.6 V 1.5 5 7.1 1.5 8.6 1.5 8 
3.3 ±0.3 V 1.5 10 14.5 1.5 17.6 1.5 16.5 

tPLH 5 ±0.5 V 1.5 6.5 10 1.5 12.1 1.5 11.3 
C Any1:i: 

3.3 ±0.3 V 9.5 12.8 15.2 1.5 
n. 

1.5 1.5 14.3 
tPHL 5 ±0.5 V 1.5 6.5 9.1 1.6 11 1.5 10.3 

3.3 ±0.3 V 1.5 9 13.1 1.5 15.7 1.5 14.7 
tpZH 

5 ±0.5 V 1.5 6.5 9.5 1.5 11.7 1.5 10.8 
~ Any1:i: 

3.3 ±0.3 V 1.5 8.5 11.6 1.5 14.1 1.5 13.1 
ns 

tpZL 
5 ±0.5 V 1.5 6 8.6 1.5 10.9 1.5 9.7 
3.3 ± 0.3 1.5 9.5 12 1.5 13.2 1.5 12.8 

tpHZ 
5 ± 0.5 V 1.5 8.5 10.7 1.5 11.7 1.5 11.4 

O'e' Any1:i: 
3.3 ± 0.3' 10.2 1.5 

ns 
1.5 7.5 1.5 11.4 11 

tpLZ 
5 ± 0.5 V 1.5 6 8.2 1.5 9.3 1.5 8.9 

operating characteristics. Vee - 5 V. TA - 25 0 e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per latch 
Outputs enabled 

CL = 50 pF, f = 1 MHz 
Outputs disabled 
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54AC11533,74AC11533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST SI 

tpLH/tpHL OPEN 

tpLZ/tpZL 2 x VCC 
6000 tPHZ/tpZH GND 

LOAD CIRCUIT 

TIMINGINPUT~"" - - --Vcc 

IS .. Note BI 
I 0 

~u-t1 ... 

,.:=::. "J/'" '« \::v: u - -'« 
I I ° 

I Jt-th--toj 
I +_ ----Vcc 

DATAINPUT~O 
SETUP AND HOLD TIMES 

If-tPHL--toj I 
I Ie- tPLH-.j V 

OUTPUT \"'o_""_vc_c ____ JE,: 
PROPAGATION DELAY TIMES 

~ Vcc 
OUTPUT CONTROL ... 6_0_""_V _______ fCJ-5_0""_VC_c ____ ° 
(Low·level enabling) I S cc ''--

OUTPUT If---tpZL---.! ..--tPLZ~ 
WAVEFORM 1 I \:1 I ~= VCC 
SI at 2 )( VCC II 50"" VCC I 20"" V 

(See Note C) "'. -----t---.... -~C_ VOL 
If---tPZH~ 

OUTPUT I~ ____ +-__ ~ V 

WAVEFORM 2 /50"" VCC I "tSO%Vcc- OH 
SI at GND ______ • L....tPHZ~'--- = 0 

ISee Note C} ...- ........., 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
S. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 O. tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11533.14ACT11533 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• a·Latches In a Single Package 

• 3·State Bus·Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• Inputs are TTL·Voltage Compatible 

• New Flow· Through Architecture to Optimize 
PCB Layout 

• Center· Pin VCC and GND Configurations to 
Minimize High·Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,.m Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 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. I/O ports. bidirectional bus drivers. and 
working registers. 

The eight latches of the • ACT11 533 are 
transparent D-type latches. While the enable 
(C) is high. the Q outputs will follow the 
complements of the (D) inputs. When the enable 
is taken low, the Q outputs will be latched at the 
inverses of the levels that were set up at the D 
inputs. The • ACT11533 is functionally 
equivalent to the' ACT11373 except for having 
inverted outputs. 

02957 JULY 1987 

54ACT11533 ... JT PACKAGE 
74ACT11533 ... DW OR NT PACKAGE 

ITOPVIEW) 
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54ACT11533 ... FK PACKAGE 

ITOPVIEW) 

6 

8 

9 
10 

11 

U U 
00 UU UO 0 
C'l'<t>Z>IOCC 

4 3 2 1 282726 

25 

24 

23 

22 

21 

20 

19 

12 13 14 15 1617 18 

IOOOUOOIO 
'<tZZZZZIO 

c)t!l (!) (!) 

NC-No internal connection 

Ne 
80 
70 
60 

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 ou~put control 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 54ACT11533 is characterized for operation over the full military temperature range of - 55°C to 
125°C. The 74ACT11533 is characterized for operation from - 40°C to 85 DC. 

EPIC is a trademark of Texas Instruments Incorporated. 

Copyright @ 1987. Texas Instruments Incorporated 
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54ACT11533, 74ACT11533 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

logic symbol t logic diagram (positive logic) 

1.0 -----1-1 

20----+-1 

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

Pin numbers shown are for OW, JT, and NT package •. 
30----+-1 

J> 
Q. 
< 
I» 
:::I n 
CD 
Q. 

(") 

s: o en 
(") 
~. 

C _. 
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FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 40~----1-1 
ere ENABLE C 0 0: 
L H H L 

L H L H SQ 
L L X iio 5D-----1-1 
H X X Z 

80----+ ...... 

70~~--+-I 

Pin numbers shown are for OW, JT, end NT packages. 

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. -0.5 V to 6 V 
Input voltage, VI (see Note 1) ....... , ........................... -0.5 V to Vee+0.5 V 
Output voltage, Vo (see Note 1) ............•.................... -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................... ± 50 mA 
Continuous current through Vee or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 200 mA 
Storage temperature range .........•............................... - 65°C to 150°C 

tStresses 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. 

2-218 TEXAS ..If 
INSTRUMENTS 

POST OFFICE BOX 855012 • DAUAS, TEXAS 76286 



54ACT11533.74ACT11533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

54ACT11533 74ACT11533 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High·level output current -24 -24 mA 

IOL Low·level output current 24 24 mA 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

dt/dv Input transition risa or fall rate 0 10 0 10 nsN 

TA Operating frae-air temperatura -55 125 -40 85 ·e 

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

PARAMETER TEST CONDITIONS VCC 
TA - 26 GC 54ACT11633 74ACT11533 

UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH = -50 JU\ 

5.5 V 5.4 5.4 6.4 
VOH 4.5V 3.94 3.7 3.8 

IOH = -24 mA 
4.8 

V 
5.5 V 4.94 4.7 

IOH = -50 mAt 5.5 V 3.85 

IOH = -75 mAt 5.5 V 3.85 

4.5 V 0.1 0.1 0.1 
IOL = 50 JU\ 

5.5 V 0.1 0.1 0.1 
VOL 

4.5 V 0.36 0.5 0.44 
IOL = 24 mA V 

5.5 V 0.36 0.5 0.44 

IOL = 50 mAt 5.5 V 1.66 

IOL = 75 mAt 5.5 V 1.65 

10Z Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 ~A 

II VI = Vee or GND 5.5 V ±0.1 ±1 ±1 JU\ 
lee VI - Vee or GND, 10 - 0 5.5 V 8 160 80 ~A 

4lee* 
One input at 3.4 V, 

5.5 V 0.9 1 1 mA 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 pF 

eo Vo = Vee or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration of tha test should not exceed lams. 
* This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 
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54ACT11533, 74ACT11533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3~STATE OUTPUTS 

timing requirements. vee" 5 ±0.5 V (see Figure 1) 

TA - 26°C 64ACT11633 74ACT11633 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, enable C high 5 5 5 

tsu Setup time, data before enable C. 3.5 3.5 3.5 

th Hold time data after enable C • 3.5 3.5 3.5 

switching characteristics. Vee .. 5 V ± 0.5 V(see Figure 1) 

FROM TO TA - 25°C 64ACT11633 74ACT11633 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH Q 1.5 7 10.1 1.5 11.9 1.5 11.3 
D 

tpHL 1.5 6.5 8.4 1.5 10.2 1.5 9.5 

tpLH 1.5 8.5 11.3 1.5 14.1 1.5 13 
C Any Q 

8.5 13.2 12.2 tpHL 1.5 10.7 1.5 1.5 

tpZH OC 
1.5 7.5 10.7 1.5 13.6 1.5 12.5 

Any Q 
7.5 10.9 1.5 12 .. 9 1.5 12 tpZL 1.5 

tpHZ OC 
1.5 10.5 12.1 1.5 13.1 1.5 12.8 

Any Q 
1.5 7.5 9.5 1.5 10.7 10.3 tpLZ 1.5 

operating characteristics. Vee - 5 V. TA - 25°e 

PARAMETER TEST CONOITIONS 

Cpd Power dissipation capacitance per latch 
Outputs enabled 

CL = 50 pF, f = 1 MHz 
Outputs disabled 

2-220 TEXAS ." 
INSTRUMENlS 

POST OFFICE BOX. 655012 • DALLAS. TEXAS 75285 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 



54ACT11533.74ACT11533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST 51 

tPLHltpHL OPEN 

tpLZ/tpZL 2 x VCC 
500 n tPHzltPZH GND 

LOAD CIRCUIT 

TIMINGINPUT~3V 
(Sae Note BI 1.S V 

I -----0 INPUT .i1.5V \..1:;-V--- 3V 

(5 .. Note BI--.../. ~ 
t.u~ ~ 

I ~th-.j 
I I 0 

• ""~,-::: - -3 V 

tPHL~ ~tPLH 

DATAINPUT~ ~o 
I ~VOH 

OUTPUT \s0% VCC ,~ vceOL 

SETUP AND HOLD TIMES PROPAGATION DELAY TIMES 

HIGH-LEVEL~.SV -1.-:V---
3V 

INPUT I 
I I 0 
If--tw~ 

LOW-LEVEL I 1.6 V I 1.6 V ~
I 3V 

INPUT 

-----0 
PULSE DURATION 

\ 
3V 

OUTPUT CONTROL .... 1_S_V _______ .J1+-1_.& V ______ 0 
(Low-level enablingl I _ . . 

OUTPUT 
WAVEFORM 1 

I4--tPZL~ I4--tPLZ~ 
II I ~=VCC 

II 150% Vcc I 
51 at 2 X Vcc ~"'_ -----1'1---.... 20~ ~C_ VOL 

(See Not. CI 14-- tpZH ~ I 

OUTPUT I I VOH 
WAVEFORM 2 I~O% VCC "tBO%VCC-

51 at GND ______ • !......tPHZ.....J'--- = 0 
(Se. Note CI ...- -., 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = SO 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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• 8 0-Type Flip-Flops in a Single Package 

• 3-State Bus Driving Inverting Outputs 

• Full Parallel Access for Loading 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-,.m Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

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

description 

These 8-bit flip-flops feature 3-state outputs 
designed for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 

The eight flip-flops of the AC11534 are edge­
triggered, D-type flip-flops. On the positive 
transition of the clock, the a outputs will be set 
to the logic levels that were set up at the 0 
inputs. The AC11534 is functionally equivalent 
to the AC11374 except for having inverted 
outputs. 

An output-control 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 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 54AC11534 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11534 is 
characterized for operation from - 40°C to 
85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11534,74AC11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
02957. JULY 1987-MARCH 1988 

54AC11534 ... JT PACKAGE 
74AC11534 ..• DW OR NT PACKAGE 

ITOPVIEW) 

10 De 
20 10 
30 20 
40 3D 

GNO 40 
GNO Vee 
GNO Vee 
GNO 50 

50 6[) 
60 70 
70 so 
SO elK 

54AC11534 ... FK PACKAGE 

ITOPVIEW) 

20 5 
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NC - No internal connection 
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FUNCTION TABLE 

leach tip-flop) 

INPUTS OUTPUT 

ClK D Ii 
t H l 

t l H 

l X 00 
X X Z 

Copvrlght @ 1987, Texas Instruments Incorporated 
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54AC11534, 74AC11534 
OCTAL O·TYPE EDGE.TRfGGERED:FLip·FlOPS 
WITH 3·STATE OUTPUTS 

logic symbol t 

CLK 

10 

20 
1221 

30 
1211 

40 
1201 

50 
1171 

60 
1161 

logic.·diagram (positive logic) 

20 1221 20 

3D 1211 

70 1151 1111 7il 

• 80 1141 1121 80 

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

40 1201 

l> 
Q. 
< 
I» ::s 
(') 

a 
(") 

3: o 
en 
(") 
=to 
(') 
c 
~ 
(II 

lEe Publication 617-12. 
50 1171 Pin numbers shown are for OW, JT, and NT packages. 

70 1161 

80 1141. 

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

absolute maximum ratings over operating free·air temperature range (unless otherwise notedl* 

Supply voltage, Vee ....................... , . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage, VI (see Note 1) ................ : .... : . . . . . . . . . . . .. -0.5V to Vee +0.5 V 
Output voltage, Va (see Note 1) ......................... : ....... -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ....... , ............ ,' ..... : . . . . .. ± 20 mA 
Output clamp current, 10K (Va < 0 or Va > Vee) ................ :............ ± 50 mA 
Continuous output current, 10 (Va = 0 to Vee) ............................... ± 50 mA 
Continuous current through Vee or GND pins. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. ± 200 mA 
Storage temperature range ......................................... - ~5 °e to 150°C 

:I: Stresses beyond those listed under Ilabsolute 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 ClIrrent ratings are observed. 
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recommended operating conditions 

Vce Supply voltage 

Vee = 3 V 

VIH High-level input voltage Vee = 4.5 V 

Vee = 5.5 V 

Vee = 3 V 

VIL Low-level input voltage Vee = 4.5 V 

Vee = 5.5 V 

Vee = 3 V 

10H High-level output current Vee = 4.5 V 

Vee = 5.5 V 

Vee = 3 V 

10L Low-level output current Vee = 4.5 V 

Vee = 5.5 V 

VI Input voltage 

Vo Output voltage 

I OC 
dtldV Input transition rise or fall rate 

I D 

TA Operating free-air temperature 

54AC11534.74AC11534 
OCTAL D·TVPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

54ACl1534 74ACl1534 
UNIT 

MIN NOM MAX MIN NOM MAX 

3 5 5.5 3 5 5.5 V 

2.1 2.1 

3.15 3.15 V 

3.85 3.85 

0.9 0.9 

1.35 1.35 V 

1.65 1.65 

-4 -4 

-24 -24 mA 

-24 -24 

12 12 

24 24 mA 

24 24 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

0 5 0 5 

10 
nslV 

0 10 0 

-55 125 -40 85 ·e 

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

PARAMETER TEST CONDITIONS vcc 
TA - 25 GC 54ACl1534 74ACl1534 

UNIT 
MIN. TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = -50 p.A 4.5 V 4.4 4.4 4.4 
5.5 V 5.4 5.4 5.4 

VOH 
10H = -4mA 3V 2.58 2.4 2.48 

V 

10H = -24 mA 
4.5 V 3.94 3.7 3.8 
5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

10H = -75 mAt 5.5 V 3.85 
3V 0.1 0.1 0.1 

10L = 50 ~A 4.5 V 0.1 0.1 0.1 
5.5 V 0.1 0.1 0.1 

VOL 
10L = 12 mA 3V 0.36 0.5 0.44 

V 
4.5 V 0.36 0.5 0.44 

10L = 24 mA 
5.5 V 0.36 0.5 0.44 

10L = 50 mAt 5.5 V 1.65 

IOL = 75 mAt 5.5 V 1.65 

10Z Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 p.A 

II VI = Vee or GND 5.5 V ±0.1 ±1 ±1 p.A 

lee VI = Vee or GND, 10 = 0 5.5 V 8 160 80 p.A 

ei VI = Vee or GND 5V 4 pF 

eo Vo = Vee or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11534,74AC11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 
WITH 3·STATE OUTPUTS 

timing requirements, Vee - 3.3 V ± 0.3V (see Figure 1) 

TA - 25°C 
MIN MAX 

fclock Clock frequency 0 50 

tw Pulse duration, ClK low or ClK high 10 

tsu Setup time, data before ClKt 3.5 

th Hold time, data alter CLKt 5.5 

timing requirements, Vee - 5 V ± 0.5 V (see Figure 1) 

TA - 25°C 
MIN MAX 

fclock Clock frequency 0 75 

tw Pulse duration, ClK low or ClK high 6.5 

54AC11534 74AC11534 
UNIT 

MIN MAX MIN MAX 

0 50 0 50 MHz 

10 10 ns 
3.5 3.5 ns 

5.5 5.6 ns 

54AC11534 74AC11534 
UNIT 

MIN MAX MIN MAX 

0 75 0 75 MHz 

6.5 6.5 ns 

tsu Setup time, data before ClKt 3.5 3.5 3.5 ns 

th Hold time, data after ClKt 4.5 4.5 4.5 ns III switching characteristics over recommended operating free·alr temperature range, Vee - 3.3 V 
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± 0.3 V (unless otherwise noted) (See Figure 1) 

PARAMETER 
FROM TO TA - 25°C 54AC11634 74AC11534 

(INPUT) lOUTPUT) MIN TVP MAX MIN MAX MIN MAX 
UNIT 

fmax 60 75 60 50 MHz 

tplH 
ClK Ci 

1.5 11 15.3 1.5 19.1 1.5 17.6 
1.6 11 15.7 1.5 19 1.5 17.7 

ns 
tpHl 

tpZH 
~ Ci 

1.6 9 12.8 1.5 15.8 1.5 14.6 
1.5 9 12.6 1.5 15.6 1.6 14.3 

ns 
tpZl 
tpHZ 

~ Ci 
1.5 10 12.6 1.5 13.8 1.5 13.3 
1.5 8 13 1.6 14.2 13.8 

ns 
tplZ 1.6 

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

PARAMETER 
FROM TO TA - 25°C 

(INPUT) lOUTPUT) MIN TVP MAX 
fmax 76 100 

tplH 
ClK Ci 

1.6 7 10.3 
1.5 7 10.7 tpHl 

tpZH 
~ Ci 

1.5 6 9.2 
1.5 6 9.2 tpZl 

tpHZ 
~ Ci 

1.6 9 11.1 
1.5 6 8.8 tpLZ 

operating characteristics, Vee - 5 V, TA - 25°e 

Cpd 

PARAMETER 

Power dissipation capacitance per flip-flop 1-70 ::::;ut:!:pu::::;t::.s .::;en~e:::.bl:::.ed=:-_-I 
Outputs disabled 

54AC11534 74AC11534 
UNIT 

MIN MAX MIN MAX 

75 76 MHz 

1.5 12.7 1.5 11.7 
1.5 13.2 1.5 12.1 

ns 

1.6 11.2 1.5 10.4 
1.5 11.3 1.5 10.4 

ns 

1.6 11.9 1.5 11.6 
1.5 9.6 1.5 9.2 

ns 

TEST CONDITIONS 

Cl = 50 pF, f = 1 MHz 
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54AC11534.74AC11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST 51 

tpLH/tpHL OPEN 

tPLz/tpZL 2 x VCC 
500 II tpHz/tpZH GND 

LOAD CIRCUIT 

TIMINGINPUT~O% - - - -Vcc 
(S .. Note BI 

I 0 

t ou -+! ~ I le-th-.t 

HIGH'LEVEL~O% -5: - - -Vcc 

INPUT I 
I I 0 

~ft~ ~::~----vcc 
DATAINPUT~ ~O 

It-tw~ 

~
I Vcc 

LOW·LEVEL I 50% 1 50% 
INPUT 

- - ---0 
SETUP AND HOLD TIMES PULSE DURATION 

S NINPUBT) .L50% Vcc ~5~ ~c~ -vcc V 
(.e ate ---Ii' 1\ OUTPUT CONTROL ""\ 50% VCC 'r50_%_VC_C _ occ 

I I 0 (Low·level enabling) (\,. --.;;.;;--~., 

tPLH~ I OUTPUT I*-tPZL~ !f.tPLZ-t! 

I I I - -VOH I I 1,.--= VCC 
IN·PHASE f ~ WAVEFORM 1 \50% VCC I .,.20_%%_ ·VCC 
OUTPUT I 50% VcJ 50% VCC 51 at 2 )( VCC • - V 

--+I-.J. I I VOL (See Note CI I I OL 
I ............... tpHL If-tPZH+I It-tpHZ~ 

...-----.-.-- OUTPUT I I __ VOH 

tPHL~, ~VOH W:~~~~~~2 150%VCC ~~cg 
OU~~~:~:SE,50% VCC T~~~~~L (S.e Note C) 

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following charactaristics: PRR :s 10 MHz, Zo = 50 II, tr = 3 ns, tf = 3 ns. 

For tasting fmax and pulse duration: tr = 1 to 3 ns, tf = 1 to 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low axcept 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 
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• 8 D-Type Flip-Flops in a Single Package 

• 3-State Bus Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-l'm Process 

• SOO-mA Typical Latch-Up Immunity at 
12S DC 

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

description 

These 8-bit flip-flops feature 3-state outputs 
designed for implementing buffer registers, I/O 
ports. bidirectional bus drivers. and working 
registers. 

The eight flip-flops of the ACT11534 are edge­
triggered D-type flip-flops. On the positive 
transition of the clock. the 0: outputs will be set 
to the logic levels that were set up at the D 
inputs. The ACT11534 is functionally equivalent 
to the ACT11374 except for having inverted 
outputs. 

An output-control 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 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 54ACT11534 is characterized for operation 
over the full military temperature range of 
- 55 DC to 125 DC. The 74ACT11534 is 
characterized for operation from - 40°C to 
85°C. . 

EPIC is a trademark of. Texas Instruments Incorporated. 

54ACT11534,74ACT11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
02957. JULY 1987-REVISEO MARCH 1988 

54ACT11534 ... JT PACKAGE 
74ACT11534 ... OW DR NT PACKAGE 

(TOP VIEW) 

20 
10 
OC 

NC 

10 
20 
30 

10 OC 

20 10 
30 20 
40 3D 

GNO 40 
GNO VCC 
GNO VCC 
GNO 50 

50 60 
60 70 
70 80 
80 ClK 

54ACT11534 ... FK PACKAGE 
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NC - No internal connection 

OC 
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H 

FUNCTION TABLE 

'each flip-flop) 

INPUTS OUTPUT 

ClK 0 (1 

f H L 

f l H 

L X (10 

X X Z 

70 
80 
ClK 

NC 

80 
70 
60 

Copyright © 1987, Texas Instruments Incorporated 
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54ACT11534,74ACT11534 
OCTALD-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

logic symbol t 

oc 
ClK---4> 

10 

20 

3D 

40 

50 

60 

70 

80 

logic diagram (positive logic) 

elK 

10 ~"'---+--t 

3D...;.......;...--+--t 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
l> lEe Publication 617-12. 
Q. Pin numbers shown are for OW. JT. and NT packages. 
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Pin numbers shown are for OW. JT. and NT packages. 

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage, VI (see Note 1) .................... , .............. -0.5 V to Vee+0.5 V 
Output voltage, Vo (see Note 1) ................................. -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ............................. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) ................•.............. ± 50 mA 
Continuous current through Vee or GND pins ................................. ±200 mA 
Storage temperature range ......................................... - 65°C to 1 50°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

10H High-level output current 

10l Low-level output current 

VI Input voltage 

Vo Output voltage 

atlav Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11534,74ACT11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

54ACTl1534 74ACTl1534 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 
2 2 V 

O.B O.B V 
-24 -24 mA 

24 24 mA 

0 VCC 0 VCC V 

0 VCC 0 VCC V 

0 10 0 10 nslV 
-55 125 -40 B5 °C 

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

PARAMETER TEST CONDITIONS 
TA - 25°C 54ACT11534 74ACTl1534 

VCC 
MIN TYP MAX MIN MAX MIN MAX 

UNIT 

4.5 V 4.4 4.4 4.4 
10H = -50 pA 

5.5 V 5.4 5.4 5.4 
VOH 4.5 V 3.94 3.7 3.B 

10H = -24 mA V 
5.5 V 4.94 4.7 4.B 

10H = -50 mAt 5.5 V 3.B5 

10H = -75 mAt 5.5 V 3.B5 

4.5 V 0.1 0.1 0.1 
10l = 50 ~A 

5.5 V 0.1 0.1 0.1 
VOL 

4.5 V 0.36 0.5 0.44 
IOl = 24 mA V 

5.5 V 0.36 0.5 0.44 

10l = 50 mAt 5.5 V 1.65 

10l = 75 mAt 5.5 V 1.65 

IOZ Va = VCC or GND 5.5 V ±0.5 ±10 ±5 ~A 

II VI = Vee or GND 5.5 V ±0.1 ±1 ±1 ~A 

ICC VI = VCC or GND. 10 = 0 5.5 V B 160 BO pA 

aICC~ 
One input at 3.4 V. 

5.5 V 
Other inputs at GND or VCC 

0.9 1 1 mA 

Ci VI = VCC or GND 5V 4 pF 

Co Va = VCC or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
~This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V'or Vec. 

timing requirements, Vee = 5 ± 0.5 V (see Figure 1) 

TA - 25°C 54ACTl1534 74ACTl1534 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 55 0 55 0 55 MHz 

tw Pulse duration. ClK low or ClK high 9 9 9 ns 

tsu Setup time. data before ClK I 3 3 3 ns 

th Hold time. data after ClK f 5.5 5.5 5.5 ns 
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54ACT11534.74ACT11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 
WITH3·STATE OUTPUTS 

switching characteristics, vee" 5 V ± 0.5 V (see Figure 1) 

PARAMETER 
FROM TO TA - 26°C 

(lNPUTI (OUTPUTI MIN TVP MAX 

fmax 55 70 

tplH 
ClK Any~ 

1.5 8.5 12.7 

1.5 8.5 13.3 tPHl 

tpZH OC Any~ 
1.5 7.5 12 

1.5 7.5 12.2 tpZl 

tpHZ ere Any~ 
1.5 11 12.9 

tplZ 1.5 8 11.2 

operating characteristics, Vee - 5 V, TA - 25°e 
PARAMETER 

Power dissipation capacitance per flip-flop f-0~u~tp"-=u:.::ts:""""'...,..,......,-_-l 
Outputs disabled 

54ACT11534 74ACT11534 

MIN MAX MIN MAX 

55 55 

1.5 15.7 1.5 14.5 

1.5 16.3 1.5 15 

1.5 14.2 1.5 13.3 

1.5 14.5 1.5 13.5 

1.5 13.9 1.5 13.5 

1.5 12.5 1.5 12 

TEST CONDITIONS 

Cl = 50 pF. f = 1 MHz 
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54ACT11534,74ACT11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

02 x Vee 
SI TEST SI fROM OUTPUT 

UNDER TEST ---1I-----11--50VO""O-J tpLH/tpHL OPEN 

2 x Vec 

o OPEN 

eL-50pf 

(See Note A) 1 5000 
tpLz/tpZL 

tPHz/tpZH GND r 
LOAD CIRCUIT 

TIMINGINPUT~5V ----3V 
(See Note BI . 

I 0 

tsu~ If-
: if-th-., 

.~ •• ~::-::---3V 
DATAINPUT~ "L-o 

SETUP AND HOLD TIMES 

INPUT .11.5 V \-1.-;; V- - - 3 V 
(See Note BI-J": I "-. ___ _ 

I ,- 0 , 
tpLH~ , 

I I I --VOH 
IN-PHASEi!. I ~ 
OUTPUT I T 50% Vec 50% Vee 

--+I-.J· " VOL 

OUT-Of·PHASE 
OUTPUT 

, ~tpHL 

tPHL~ if---+tPLH 

,50% Vee E~~~ 
PROPAGATION DELAY·TIMES 

NOTES: A. eL includes probe and jig capacitance. 

HIGH'LEVEL~.5V -1.~V---3V 
INPUT I 

I I 0 
It--tw~ 

~
I 3V 

LOW·LEVEL I 50% I 1.5 V 
INPUT 

- - - --0 

PULSE DURATION 

"' 3V OUTPUTeONTROL "'I\;1.5V !1.5V 
(Low·level enabling) I 'r - - - - 0 

OUTPUT ~tPZL-.I I4-tPLZ~ 
--ii--'"\' I I = Vee 

WAVEfORM 1 \50% Vee I :P;:;:_%_Vee 
SI at 2 X Vee • _ 

(See Note e)' I VOL 
f4- tPZH+I ~tPHZ+I 

OUTPUT ,_------11 ___ VOH 

W:~:~~~~ 2 ___ ...Jf50% Vee ~~eg 
(See Note e) 

ENABLE AND DISABLE TIMES 

B. Input pulses are supplied by generators having the following char acteristics:PRR S 10MHz.Zo = 501l.tr = 3ns.tf = 3 ns. 
for testing fmax and pulse duration: tr = 1 to 3 ns. tf = 1 to 3 ns. 

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

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11620.74AC11620 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• New Flow.Through Architecture to Optimize 
PCB Layout 

• Center·Pin VCC and GND Configurations to 
Minimize High·Speed Switching Noise 

• EPICTM (Enhanced·Performance Implanted 
CMOSI 1-/lm Process 

• 500·mA Typical Latch·Up Immunity at 
125°C 

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

description 

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

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

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

The dual-enable configuration gives these 
devices the capability to store data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in alii will remain at their last 
states. The 8-bit codes appearing on the two 
sets of buses will be complementary for the 
AC11620. 

The 54AC 11620 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11620 is 
characterized for operation from - 40 °C to 
85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

02957, JULY 1987 

54AC11620 , •. JT" PACKAGE 
74AC11620 ... DW OR NT PACKAGE 

(TOP VIEW) 

B1 

A1 

A1 GAB 
A2 B1 

B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 B8 
A8 GBA 

54AC11620 ... FK PACKAGE 

(TOP VIEW) 

6 

8 

9 

10 

U U 
MvUUUIl"ICD mm>z>mm 
4 3 2 1 28 27 26 

25 

24 

23 

22 

21 

20 

11 19 

121314151617 18 

vOOUOOIl"l «zzzzz« 
(!j(!j (!j(!j 

NC - No internal connection 

FUNCTION TABLE 

ENABLE INPUTS 
OPERATION 

GBA GAB 
L L B data to A bus 

H H A data to B bus 

H L Isolation 

L H 
B data to A bus, 

A data to B bus 

Copyright © 1987. Texas Instruments Incorporated 
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54AC11620, 74AC11620 
OCTAL BUS TRANSCEIVERS WITH 3,STATE OUTPUTS 

logic symbol t logic diagram (positive logic) 

GBA 

GAB 

A1 B1 

A2 B2 

TO OTHER SIX TRANSCEIVERS 

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

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

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

Supply voltage, Vee ..................................... " ........ , -0.5 V to 6 V 
Input voltage, VI (see Note 1) ................................... -0.5 V to Vee+0.5 V 
Output voltage, Vo (see Note 1) ................................. -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ................. ,........... ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous current through Vee or GND pins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 200 mA 
Storage temperature range ......................................... - 65 °e to 150 0 e 

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 and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC1162D,14AC1162D 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

54AC11620 74AC11620 

MIN NOM NOM 
UNIT 

MAX MIN MAX 

Vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee = 3 V 2.1 2.1 

VIH High-level input voltage Vee = 4.5 V 3.15 3.15 V 

Vee = 5.5 V 3.85 3.85 

Vee = 3 V 0.9 0.9 

VIL Low-level input voltage Vee = 4.5 V 1.35 1.35 V 

Vee = 5.5 V 1.65 1.65 

Vee = 3 V -4 -4 

IOH High-level output current Vee = 4.5 V -24 -24 mA 

Vee - 5.5 V -24 -24 

Vee = 3 V 12 12 

IOL Low-level output current Vee = 4.5 V 24 24 mA 

Vee = 5.5 V 24 24 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

dt/dv Input transition rise or fall rate 0 10 0 10 nslV 

TA Operating free-air temperature -55 125 -40 85 De 

NOTE 2: No electrical or switching characteristics are specified at Vee < 3 V. Operation between 2 V and 3 V is not recommended • 
but within that range a device output will maintain a previously established logic state. 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25"C 64AC11620 74AC11620 

UNIT 
MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 ·2.9 2.9 

IOH = -50~A 4.5V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

IOH = -4mA 3V 2.58 2.4 2.48 
VOH 3.94 3.7 3.8 

V 
4.5 V 

IOH = -24mA 
5.5 V 4.94 4.7 4.8 

IOH - -50 mAt 5.5 V 3.85 

IOH = -75 mAt 5.5 V 3.85 

3V 0.1 0.1 0.1 

IOL = 50~ 4.5 V 0.1 0.1 0.1 

5.5 V 0.1 0.1 0.1 

VOL 
IOL = 12 mA 3V 0.36 0.5 0.44 

V 
4.5 V 0.38 0.5 0.44 

IOL = 24 mA 
5.5 V 0.36 0.5 0.44 

IOL = 50 mAt 5.5 V 1.65 

10L = 75 mAt 5.5 V 1.65 

10Z Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 ~ 
II VI = Vee or GND 5.5 V ±0.1 ±1 ±1 ~A 

Ice VI = Vee or GND. 10 = 0 5.5 V 8 160 80 ~A 

ei VI = Vee or GND 5V 4 pF 

eo Vo = Vee or GND 5V 10 pF 

tNot more than one output should be tested at a time. and the duration of the test should not exceed 10 ms. 
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54AC11620.74AC11620 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

switching characteristics over recommended operating free·air temperature range (unless otherwise 
noted) (see Figure 1) 

PARAMETER 
FROM TO vcc TA = 25°C 54ACl1620 74ACl1620 

UNIT 
(INPUT) (OUTPUT) RANGE MIN TYP MAX MIN MAX MIN MAX 

3.3 ± 0.3 V 
tPLH 5 ± 0.5 V 4.3 

A or B BorA ns 
3.3 ± 0.3 V 

tpHL 
5 ± 0.5 V 4.8 

3.3 ± 0.3 V 
tpZH 

5 ± 0.5 V 4.5 
GBA A ns 

3.3 ± 0.3 V 
tpZL 

5 ± 0.5 V 5.1 

3.3 ± 0.3 V 
tpHZ 

5 ± 0.5 V 5.6 
GBA A ns 

3.3 ± 0.3V 
tPLZ 

5 ± 0.5 V 4.2 

3.3 ± 0.3 V 
tPZH 5 ± 0.5 V 4.9 

GAB B ns 
3.3 ± 0.3 V 

tpZL 
5 ± 0.5 V 5.6 

3.3 ± 0.3 V 
tpHZ 

5 ± 0.5 V 5.5 
GAB B ns 

3.3 ± 0.3 V 
tpLZ 

5 ± 0.5 V 5.6 

operating characteristics. Vee = 5 V. TA 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver CL = 50 pF. f = 1 MHz 
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NOTES: 

54AC11620, 74AC11620 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT S1 02 x VCC 

UNDER TEST ----.>-----... -SOVOV'trIl..../ 

CL-SOpF 
ISee Note A) J 

o OPEN 
TEST 

tpLH/tPHL 

tpLZ/tpZL 

tpHZ/tpZH SOO II r 
LOAD CIRCUIT 

PROPAGATION DELAY TIMES 

, VCC 
OUTPUT CONTROL ... S_O%_V _______ t+-S_O%_VC_C ____ ° ILow-level enabling) ,CC • 

OUTPUT 
WAVEFORM 1 
S1 at 2 x VCC 

(See Note C) 

M-tPZL~ .....-tPLZ-+! 

,I I ~~VCC 
I, 1S0% VCC , '\,,_ -----1',----' 20~ ~C_ VOL 

Jt-tPZH~ I 
OUTPUT Ir-----+I---~ V 

WAVEFORM 2 ISO% VCC "tBO%VCC- OH 
S1 at GND _____ ...J. ~tPHZ---.J'---- ~ ° 

(See Note C) ..- -.... 

ENABLE AND DISABLE TIMES 

A. CL includes probe and jig capacitance_ 

S1 

OPEN 

2 x VCC 
GND 

B. Input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = SO 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAYEFORMS 

II 
U) 

.~ 
::l 
CJ 
~ 

(3 
CJ) 

o 
:?! 
u 
"C 

CD 
CJ 
C 
CO 
> 

"C 
<C 

== w 
:> 
w a:: a.. 
I­
U 
;:) 
C o a:: 
a.. 

TEXAS .., 
INSfRUMENlS 2-239. 

POST OFFICE BOX 856012 • DALLAS, TEXAS 76266 



l> 
Q. 
< 
S» 
::::s 
(") 
CD 
Q. 

o s: 
o 
(J) 

Q 
""I 
(") 
C 
;:;: 
VI 

2-240 



54ACT11620, 14ACT11620 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Local Bus-Latch Capability 

• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1-j.lm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

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

description 

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

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

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

The dual-enable configuration gives these 
devices the capability to store data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. The 8-bit codes appearing on the two 
sets of buses will be complementary for the 
ACT11620. 

The 54ACT 11620 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11620 is 
characterized for operation from - 40°C to 
85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACTl1820 ... JT PACKAGE 
74ACT11820 ••. DW OR NT PACKAGE 

(TOPVIEWI 

A1 

A1 GAB 
A2 B1 

B2 
A4 B3 

GND B4 
GND Vee 
GND 7 Vee 
GND B5 

A5 B6 
A6 B7 
A7 BB 
AB GBA 

54ACT11620 ... FK PACKAGE 

(TOPVIEWI 

6 
7 

8 

9 

10 

U u 
M~UUU",,,, 
IXlIXl>Z>1Xl1Xl 

4 3 2 1 2827 26 

25 

24 

23 

22 

21 

20 

11 19 

12 13 14 15 16 17 18 

~CCUCC'" «zzz.zz« 
C!1C!1 C!1C!1 

NC - No internal connection 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 
GBA GAB 

L L 13 data to A bus 

H H A data to B bus 

H L Isolation 

L H 
B data to A bus. 

A data to B bus 

JULY 1987 

Copyright @ 1987, Texas Instruments Incorporated 
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54ACT11620, 74ACT11620 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 

G8A 

GAB 

Al B1 

A2 B2 

TO OTHER SIX TRANSCEIVERS 

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

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

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) * 
Supply voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 0.5 V to 6 V 
Input voltage, VI (see Note 1) ................................... -0.5 V to Vee+0.5 V 
Output voltage, Vo(see Note 1) ................................. -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. ± 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ............................. ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) . . . . . . . . . . . . . .. . . . . . . . . . • . . . . . .. ± 50 mA 
Continuous current through Vee or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±200 mA 
Storage temperature range ....................................••... - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11620, 74ACT11620 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

64ACT11820 74ACT11820 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage (see Note 21 3 5 5.5 3 5 5.5 V 

Vee = 4.5 V 3.15 3.15 
VIH High-level input voltage 

Vee = 5.5 V 3.85 3.85 
V 

Vee = 4.5 V 1.35 1.35 
VIL Low-level input voltage 

Vee = 5.6 V 1.65 1.66 
V 

Vee = 4.5 V -24 -24 
10H High-level output current 

Vee = 6.5 V -24 -24 
mA 

Vee = 4.5 V 24 24 
10L Low-level output current 

Vee = 5.5 V 24 24 
mA 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

dt/dv Input transition rise or fall rate 0 10 0 10. nsN 

TA Oparating free-alr temparature -55 125 -40 85 ·e 

NOTE 2: No electrical or switching characteristics are specified at Vee < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 

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

PARAMETER TEST CONDITIONS 
TA - 25"C 64ACTl1820 74ACTl1820 

UNIT VCC 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -60,.A 

5.6 V 6.4 6.4 5.4 

4.5V 3.94 3.7 3.8 
V VOH 10H = -24mA 

5.5 V 4.94 4.7 4.8 

IOH = -50 mAt 5.5 V 3.85 

10H = -75 mAt 5.5 V 3.85 

4.6V 0.1 0.1 0.1 
10L = 50,.A 

5.5 V 0.1 0.1 0.1 

4.5V 0.38 0.5 0.44 
V VOL 10L = 24 mA 

5.5 V 0.36 0.5 0.44 

IOL = 50 mAt 6.5 V 1.65 

10L = 75 mAt 5.5 V 1.65 

IOZ Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 ,.A 

II V~ = VCC_ or GND 5.5 V ±0.1 ±1 ±1 ,.A 

lee VI = Vee or GND, 10 = 0 5.5 V 4 80 40 ,.A 

Alee* 
One input at 3.4 V, 

5.5 V 
Other inputs at GND or Vee 

0.9 1 1 mA 

e· VI = Vee or GND 5V 4 pF 

eo Vo - Vee or GND 5V 10 pF 

tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
*This is the increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 
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54ACT11620, 74ACT11620 
OCTAL BUS TRANSCEIVERS WITH 3·STATE; OUTPUTS 

switching characteristics. Vee ... 5 V ± 0.5 V (see Figure 11 

PARAMETER 
FROM TO TA = 26°C 64ACT11620 74Acn1620 

(lNPUlI IOUTPUlI MIN TYP MAX 

tpLH 
A or B B or A 

5.5 

5.7 tpHL 

tPZH GBA A 
6.1 

tPZL 7.1 

tpHZ 
GBA 

7.S 
A 

7.6 tpLZ 

tpZH 
GAB 

6.4 
B 

7.S tpZL 

tPHZ 
GAB 

7.2 

tpLZ 
B 

7.1 

operating characteristics. Vee = 5 V. TA = 25°e 

Cpd 

PARAMETER 

Power dissipation capacitance per transceiver 

TEXAS ." 
'INSlRUMENTS 

MIN MAX MIN 

TEST CONDITIONS 

CL = 50 pF, f .. 1 MHz 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 
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NOTES: 

54ACT11620,74ACT11620 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

02 x VCC 
FROM OUTPUT ___ ... ____ ..... .J\JI/Ir--S./' 
UNDER TEST o OPEN 

TEST 

tpLH/tpHL 
500 !l 

tPLZ/tpZL 
CL-50pF 
(See Note A) r 500 !l r tPHz/tpZH 

LOAD CIRCUIT 

INPUT .i,.5 V \,-;v - - -3 V 
(See Note BI~ • 

I I 0 

tPHL-!f---+I If---*tPLH 

I ~VOH 
OUTPUT \50% VCC 750% Vcc 

• . - -VOL 

PROPAGATION DELAY TIMES 

~ 3V 
OUTPUT CONTROL .... '_5_V _______ 

J
I+-,_,5 V ______ 0 

(Low·level enabling) IS' . 

OUTPUT 
WAVEFORM' 

!f-IPZL-+I If--lpLZ~ 
II I ~~VCC 

II 150% Vcc I 
5' al 2 X VCC "". -----tl---~ 20~ ~C_ VOL 

(See NOle C) If-IPZH ~ I 
OUTPUT I I VOH 

WAVEFORM 2 /50% VCC I "t,8800%% VVCCCC-
5' alGND • J"---(S.e Nole C) _____ -J ~IPHZ__+I ~ 0 

ENABLE AND DISABLE TIMES 

A. CL includes probe and jig capacitance. 

5' 
OPEN 

2 x VCC 
GND 

B. Inpul pulses are supplied by generators having Ihe following characteristics: PRR ,; 10 MHz, Zo = 50 n, tr = 3 ns, tf = 3 ns. 
C. Waveform' is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 

• 
tn o 
~ 
to) 

"tS 
CD 
(,) 
C 
CO 
> 

"tS 
c:r: 

~ 
W 

~ 
a: 
a.. 
I­
(.) 
::::» 
c o 
a: 
Ill. 

TEXAS .., 
INSTRUMENTS 2-245 

POST OFFICE BOX 655012 • DALLAS, TeXAS 75266 



» 
~ 
< m 
= n 
CD 
Q. 

n s: 
·0 
t/) 

n 
::;' 
n c 
=+ en 

2-246 



54AC11623.74AC11623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• Local Bus-Latch Capability 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GND Configuretions to 
Minimize High-Speed Switching Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1·/Am Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

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

description 

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

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

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

The dual-enable configuration gives these 
devices the capability to store data by 
simultaneous enabling of GBA and GAB. Each' 
output reinforces its input in this transceiver 
configuration. Thus. when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. The 8-bit codes appearing on the two 
sets of buses will be identical for the AC 11623. 

The 54AC 11623 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11623 is 
characterized for operation from - 40°C to 
85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11623 ... JT PACKAGE 
74AC11623 ... OW OR NT PACKAGE 

ITOPVIEW) 

A1 GAB 
A2 B1 
A3 B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 B8 
A8 GBA 

54AC11623 ... FK PACKAGE 

ITOP VIEW) 

U U 
M"<tUUUIllCO 
"''''>z>'''''' 
4 3 2 1 28 27 ,26 

B2 25 

B1 6 2.4 

GAB 7 23 

Ne 8 22 
A1 9 21 

A2 10 20 

A3 11 19 

121314151617 18 

"<tOOUOOIll 
«ZZZZZ« 

l!)l!) l!)l!) 

NC - No internal connection 

FUNCTION TABLE 

ENABLE INPUTS 

GAB 
OPERATION 

GBA 
L L B data to A bus 

H H A data to B bus 

H L Isolation 

L H 
B data to A bus, 

A data to B bus 

JULY 1987 

Copyright @ 1987, Texas Instruments Incorporated 
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54AC11623, 14AC11623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

logic symbol t logic diagram (positive logic) 

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

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

GBA---....... ::t 

GAB 

.Al 

A2 

TO OTHER SIX TRANSCEIVERS 

Bl 

B2 

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 6 V 
Input voltage, VI (see Note 1) .. " ............................... -0.5 V to Vee+0.5 V 
Output voltage, Vo (see Note 1) ................................. -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ................................. ±20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ............................. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous current through Vee or GND pins ....... '" . . . . . . . . . . . . . . . . . . .. . . .. ±200 mA 
Storage temperature range ......................................... - 65°C to 150 0 e 

* 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 axceeded if the input and output current ratings are observed .. 
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. TEXAS'" 
INSTRUMENTS 

POST OFFICE BOX 666012 • DALLAS. TEXAS 76266 

.... 



54AC11623.74AC11623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

54AC11623 74AC11623 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage (see Note 21 3 5 5.5 3 5 5.5 V 

Vee - 3 V 2.1 2.1 

VIH High-level input voltage Vee = 4.5 V 3.15 3.15 V 

Vee = 5.5 V 3.85 3.85 

Vee - 3 V 0.9 0.9 

Vil low-level input voltage Vee = 4.5 V 1.35 1.35 V 

Vee = 5.5 V 1.65 1.65 

Vee - 3 V -4 -4 

IOH High-level output current Vee = 4.5 V -24 -24 mA 

Vee = 5.5 V -24 -24 

Vee - 3 V 12 12 

IOl low-level output current Vee = 4.5 V 24 24 mA 

Vee = 5.5 V 24 24 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

dt/dv Input transition rise or fall rate 0 10 0 10 nslV 

TA Operating free-air temperature -55 125 -40 85 'e 

NOTE 2: No electrical or switching characteristics are specified at Vee < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 54AC11623 74AC11623 

UNIT 
MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

IOH = -50"A 4.5V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

IOH = -4mA 3V 2.58 2.4 2.48 
VOH V 

IOH = -24 mA 
4.5V 3.94 3.7 3.8 

5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

IOH = -75 mAt 5.5 V 3.85 

3V 0.1 0.1 0.1 

IOl = 50,.A 4.5 V 0.1 0.1 0.1 

5.5 V 0.1 0.1 0.1 

VOL 
IOl = 12 mA 3V 0.36 0.5 0.44 

V 

IOL = 24 mA 
4.5 V 0.36 0.5 0.44 

5.5 V 0.36 0.5 0.44 

IOL = 50 mAt 5.5 V 1.65 

IOl = 75 mAt 5.5 V 1.65 

10Z Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 ,.A 

II VI = Vee or GND 5.5 V ±0.1 ±1 ±1 ,.A 

ICC VI = Vee or GND, 10 = 0 5.5 V 8 160 80 ,.A 

ei VI = Vee or GND 5V 4 pF 

Co Vo - Vee or GND 5V 10 pF 

tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

• U) .... 
"5 
() .. 

C3 
t/) 
o 
:E 
CJ 
"0 
Q) 
() 
c:: 
CO 
> 

"0 
<t 

~ w 
:> 
w 
a:: a.. 
I­
CJ 
::l 
C o 
a:: a.. 

TEXAS ." 
INSTRUMENTS 

2-249 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 



II 
» a. 
< m ::s 
n 
CD a. 
(') 

3: o 
U) 

(') 
=i" 
n 
C 
;:; 
(I) 

." 
~ o 
c c: 
(') 
-I 
." 
~ 
m 
< -m 
~ 

54AC11623, 74AC11623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

switching characteristics over recommended operating free·air temperature range (unless otherwise 
noted) (see Figure 1) 

PARAMETER 
FROM TO vCC TA = 26°C 64AC11823 74AC11823 

UNIT 
(INPUT) (OUTPUT) RANGE MIN TVP MAX MIN MAX MIN MAX 

3.3 ± 0.3 V 
tPLH 5 ± 0.5 V 4.1 

Aor B B or A ns 
3.3 ± 0.3 V 

tpHL 
5 ± 0.5 V 4.6 

3.3 ± 0.3 V 
tPZH 6 ± 0.5 V 4.5 

~BA A ns 
3.3 ± 0.3 V 

tpZL 
6 ± 0.5 V 5.1 

3.3 ± 0.3 V 
tPHZ 

5 ± 0.5 V 5.6 
~BA A ns 

3.3 ± 0.3 V 
tpLZ 

6 ± 0.5 V 5.7 

3.3 ± 0.3 V 
tpZH 

5 ± 0.5 V 4.9 
GAB B ns 

3.3 ± 0.3 V 
tpZL 

6 ± 0.6 V 6.6 

3.3 ± 0.3 V 
tpHZ 

5 ± 0.5 V 6.5 
GAB B ns 

3.3 ± 0.3 V 
tpLZ 

5 ± 0.5 V 5.6 

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

PARAMETER TEST CONOITIONS 

Power dissipation capacitance per transceiver 
Outputs enabled 

CL = 50 pF, f = 1 MHz 
Out uts disabled 

2-250 I .TEXAS'" 
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NOTES: 

54AC11623,74AC11623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT 51 02 x VCC 
UNDER TEST --..... ----.. -50VOV'v-II ...J 0 OPEN 

CL-50pF 
(See Note A) J 500 II r 

TEST 51 

tPLH/tPHL OPEN 

tpLZ/tpZL 2 X VCC 

tpHz/tpZH GND 

LOAD CIRCUIT 

INPUT 150% Vcc \::",' 5;% :c-; - Vocc 
(See Note B) --'1 1\ 

I I 
tPLH~ If--+I-tPHL 

I 
I ,.---.... +- - - VOH 

OUTPUT 50% vccl 50% vcc)l 
• . '--VOL 

PROPAGATION DELAY TIMES 

, VCC 
OUTPUT CONTROL 50% V t 50% V 

..... __ c_c ______ +_ __ C_C ____ 0 'Low-level enabling) 1- . 

OUTPUT If--tpZL ---.! If-tPlZ--+I 

WAVEFORM 1 I' I Ko:::- '" VCC 
S1 at 2 X VCC II 150% Vcc I 

(See Note C) '\",-----..... I---oJ ~o~ ~C_ VOL 
If--tPZH~ I 

OODM, V 
WAVEFORM 2 , 50% VCC I "tBO%VCC- OH 

S1 at GND • I J"----. 
(See Note C) ------ j4-tPHZ--+I '" 0 

ENABLE AND DISABLE TIMES 

A. CL inc'udes probe and jig capacitance. 
B. 'nput pu'ses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 60 II, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is 'ow except when disab'ed 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. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11623.74ACT11623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Local Bus-Latch Capability 

• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1-l'm Process 

• 500-mA Typical Letch-Up Immunity at 
125°C 

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

description 

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

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs (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 these 
devices the capability to store data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces· its input in this transceiver 
configuration. Thus. when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance. both sets 
of bus lines (, 6 in all) will remain at their last 
states. The S-bit codes appearing on the two 
sets of buses will be identical for the ACT' '623. 

The 54ACT1 , 623 is characterized for operation 
over the full military temperature range of 
- 55°C to '25 °C. The 74ACT1' 623 is 
characterized for operation from - 40°C to 
S5°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

02957. JULY 1987 

54ACT11623 •.• JT PACKAGE 
74ACT11623 .•. DW OR NT PACKAGE 

ITOPVIEWI 

Al GAB 
A2 Bl 
A3 B2 

B3 
GNO B4 
GNO Vee 

Vee 
GNO B5 

A5 B6 
A6 B7 
A7 
A8 

54ACT11623 ... FK PACKAGE 
(TOPVIEWI 

u u 
~ ~ ~~ ~lll :g 
4321282726 

25 

Bl 6 24 

23 

22 

9 21 

10 20 

11 19 

121314151617 18 

-.tCCUCCItl 
<ZZZZZ< 

ClCl ClCl 

NC-No internal connection 

FUNCTION TABLE 

ENABLE INPUTS 
OPERATION 

~BA GAB 
L L B data to A bus 
H H iii data to B bus 
H L Isolation 

L H 
B data to A bus, 
iii data to B bus 

Copyright @ 1987, Texas Instruments Incorporated 
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54ACT1t623, 74ACTf1623. 
OCTAL :BUSTRANSCEIVERSWITH3'STATE OUTPUTS 

logic symbol t logic diagram (positive logic) 

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

Pin numbers shown are for OW. JT. and NT packages. 

GSA ---:-----q 

GAB 

A1 

A2 

TO OTHER SIX TRANSCEIVERS 

B1 

B2 

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

Supply voltage. Vee ........................ '. . . . . . . . . . . . . . . . . . . . . ... -0.5 V to 6 V 
Input voltage, VI (see Note 1) ................................... -0.5 V to Vee+0.5 V 
Output voltage. Vo (see Note 1) •................................ -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) .......................... : . . . . .. ± 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee). . • . . . . . . . . . . . . . . . .. . . . . . • . .. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) .. '.' . . . . . . . . . . . .. . . . . . . . . . . . . . .. ± 50 mA 
Continuous current through Vecor GND pins. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . .. ± 200 mA 
Storage temperature range ........................................... - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are .observed. 
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54ACT11623, 74ACT11623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

54ACT11823 74ACTl1823 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage (see Note 21 3 5 5.5 3 5 5.5 V 

VIH High-level input voltage 
Vee = 4.5 V 3.15 3.15 

V 
Vee = 5.5 V 3.85 3.85 

Vil low-level input voltage 
Vee = 4.5 V 1.35 1.35 

V 
Vee = 5.5 V 1.65 1.65 

High-level output current 
Vee = 4.5 V -24 -24 

10H 
Vee = 5.5 V 

mA 
-24 -24 

Vee = 4.5 V 24 24 
10l low-level output current 

Vee = 5.5 V 
mA 

24 24 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 
dtldv Input transition rise or fall rete 0 10 0 10 nslV 

TA Operating fre .... air temparature -55 125 -40 85 De 

NOTE 2: No electricel or switching characteristics are specified at Vee < 3 V. Oparation between 2 V and 3 V is not recommended. 
but within thet range a device output will maintain a previously established logic state. 

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

PARAMETER TEST CONDITIONS Vee TA - 2SoC 54ACTl1823 74ACTl1823 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 
4.5V 4.4 4.4 4.4 

10H = -50 "A 
5.5 V 5.4 5.4 5.4 

-24mA 
4.5 V 3.94 3.7 3.8 

VOH 10H = V 
6.6 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

10H = -75 mAT 5.5 V 3.85 

4.5 V 0.1 0.1 0.1 
10l = 50"A 

5.6 V 0.1 0.1 0.1 

VOL 10l = 24 mA 
4.5V 0.36 0.5 0.44 

0.44 
V 

5.5 V 0.36 0.5 

10l = 50 mA 6.6 V 1.66 

10l = 75 mAT 5.5V 1.65 

10Z Vo = Vee or GND 5.6 V ±0.5 ±10 ±5 "A 
II VI = Vee or GND 5.5 V ±0.1 ±1 ±1 pA 

ICC VI = Vee or GND. 10 = 0 5.5 V 4 80 40 pA 

.:l.lee* 
One input at 3.4 V, 

5.6 V 0.9 1 1 mA 
Other inputs at GND or Vee 

ei VI = Vee or GND 6V 4 pF 

eo Vo = Vee or GND 5V 10 pF 

tNot more than one output should be teeted et a time. and the duration of the test should not exceed 10 ms. 
*This is the increase in supply current for each Input that is et one of the spacified TTL voltage levels rather than 0 V or Vee. 
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54ACT11623, 74ACT11623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

switching characteristics, Vee 5 V± 0.5 V (see Figure 1) 

PARAMETER 
FROM TO TA = 2SoC 54ACT11623 74ACT11623 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 
Aor B BorA 

5.2 

5.7 tpHL 

tpZH 
l!BA 

6 
A 

tpZL 7 

tpHZ 
l!BA A 

7.8 

tpLZ 7.6 

tpZH 
GAB B 

6.4 

tpZL 7.4 

tpHZ 
GAB B 

7.2 

tpLZ 7 

•
. operating characteristics. Vee = 5 V. TA = 25°e 

PARAMETER TEST CONDITIONS 
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NOTES: 

54ACT11623,74ACT11623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT S, 02 X VCC 

UNDER TEST ---...----+-50'110"""11-/ 

CL-50pF 

ISee Note Al r 
o OPEN 

TEST S, 

tpLH/tpHL OPEN 

tpLz/tpZL 2 x VCC 

tPHz/tpZH GND 500 [/ r 
LOAD CIRCUIT 

INPUT .i1.5 V \..,' ,-:;;- - - 3
0 

V 
ISee Note BI~ 1\ 

I I 
tPLH~ If---*tPHL 

I 
I ,.---... +- - -VOH 

OUTPUT 50% vccl 50% vcc\i.. 

. '--VOL 

PROPAGATION DELAY TIMES 

, 3V 

OUTPUT CONTROL OL'_5_V _______ 
J
I"'---,_.5 V ______ 0 

(Low-level enablingl I_ . '-,--

OUTPUT It---tpZL--.j If-tPLZ-+t 

WAVEFORM' II I ~~ VCC 
S, at 2 )( VCC II 150% Vcc I 

(Sea Note C, ~\,,------t---..J 20~ ~C_ VOL 
It--- tpZH --+I 

OUTPUT _----1---_ V 
WAVEFORM 2 f'50% VCC ~O%VCC- OH 

S, at GND I I _____ J ""-tpHZ-~ = 0 
(See Note C, ..-- ........ 

ENABLE AND DISABLE TIMES 

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

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11640.74AC11640 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• Bidirectional Bus Transceivers In High· 
Density 24·Pin Packages 

• New Flow· Through Architecture to Optimize 
PCB Layout 

• Center· Pin VCC and GND Configurations to 
Minimize High·Speed Switching Noise 

• EPIC" (Enhanced· Performance Implanted 
CMOS) 1·,.m Process 

• 500·mA Typical Latch·Up Immunity at 
125°C 

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

description 

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

The 54AC 11640 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11640 is 
characterized for operation from - 40°C to 
85°C. 

EPIC is a trademark of Texas Instruments Incorporated 

02957. JULY 1987 

54AC11640 ... JT PACKAGE 
74AC11640 ... OW OR NT PACKAGE 

(TOPVIEWI 

B2 
B1 

DIR 
NC 
A1 
A2 
A3 

A1 DIR 
A2 B1 
A3 B2 
A4 B3 

GND B4 
GND VCC 
GND VCC 
GND B5 

A5 B6 
A6 B7 
A7 B8 
A8 G 

54AC11640 ... FK PACKAGE. 

(TOP VIEWI 

U u 
l;l~~~~:Bl8 
4 3 2 1 2827 26 

5 25 B7 
6 24 B8 
7 23 G 
8 22 NC 
9 A8 
10 20 A7 
11 19 A6 

12 13 14 15 16 17 18 

'<tCCUCCLtl 
<zzzzz< 

Cit!) (!). (!) 

NC - No Internal connection 

FUNCTION TABLE 

CONTROL 

INPUTS OPERATION 

II OIR 

L L ! data to A bus 

L H A data to B bus 

H X Isolation 

Copyright @ 1987. Texas Instruments Incorporated 
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54AC11640, 74AC11640 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 

logic symbolt 

G (13) 

OIR (24) 

A1 (1) 

A2 (2) 

A3 (3) 

A4 (4) 

A5 (9) 

A6 (10) 

A7 (11) 

AB (12) 

(23) B1 

(22) B2 

(21) B3 

(20) B4 

(17) B5 

(16) B6 

(15) B7 

(14) BB 

tThis symbol is in accordance with ANSI/IEEE Std 91-1'984 and 
lEe Publication 617-12. 

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

logic diagram (positive logic) 

G-----....., 

OIR--f--_-...,. ,..._ ... _....,. 

A1 B1 

TO SEVEN OTHER TRANSCEIVERS 

Pin nlimbers shown are for OW, JT, and NT packages. 

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

Supply voltage, Vee .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. -0.5 V to 6 V 
Input voltage, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 0.5 V to Vee + 0.5 V 
Output voltage, Vo (see Note 1) ............................... -0.5 V to Vee + 0.5 V 
Input diode current, 11K (VI < 0 or VI > Vee). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 20 mA 
Output diode current, 10K (Vo < 0 or Vo > Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous output current, 10 .(VO = 0 to Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous current through Vee or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 200 mA 
Storage temperature range ......................................... - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 

Vee Supply voltage (see Note 2) 

Vee = 3 V 

VIH High-level input voltage Vee = 4.5 V 

Vee = 5.5 V 

Vee = 3 V 

Vll low-level input voltage Vee = 4.5 V 

Vee = 5.5 V 

Vee = 3 V 

IOH High-level output current Vee = 4.5 V 

Vee = 5.5 V 

Vee = 3 V 

IOl Low-level output current Vee = 4.5 V 

Vee = 5.5 V 

VI Input voltage 

Vo Output voltage 

I Gar OIR 
dt/dv Input transition rise or fall rate I 

Data 

TA Operating free-air temperature 

54AC11640,74AC11640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

54ACl1640 74ACl1640 
UNIT 

MIN NOM MAX MIN NOM MAX 

3 5 5.5 3 5 5.5 V 

2.1 2.1 

3.15 3.15 V 

3.85 3.85 
0.9 0.9 

1.35 1.35 V 

1.65 1.65 
-4 -4 

-24 -24 mA 

-24 -24 

12 12 

24 24 mA 

24 24 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

0 5 0 5 
10 

nslV 
0 10 0 

-55 125 -40 85 °e 

NOTE 2: No electrical or switching characteristics are specified at Vee < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 
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54AC11640,74AC11640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATEOUTPUTS 

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

TA - 25°C 54ACl1640 74ACl1640 
UNIT PARAMETER TEST CONOITIONS Vec MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = -50 ~A 4.5 V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

10H - -4mA 3V 2.58 2.4 2.48 
VOH V 

4.5V 3.94 3.7 3.8 
10H = -24 mA 

5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

10H = -75 mAt 5.5 V 3.85 

3V 0.1 0.1 0.1 

10L = 50 !LA 4.5 V 0.1 0.1 0.1 

5.5 V 0.1 0.1 0.1 

10L = 12 mA 3V 0.36 0.5 0.44 
V VOL 

4.5 V 0.36 0.5 0.44 
10L = 24 mA 

5.5 V 0.36 0.5 0.44 

10L = 50 mAt 5.5 V 1.65 

10L = 75 mAt 5.5 V 1.65 

10Z Vo = VCC or GND 5.5 V ±0.5 ±10 ±5 p.A 

II VI = VCC or GND 5.5 V ±0.1 ±1 ±1 p.A 

ICC 
VI = VCC or GND, 

5.5 V 8 160 80 p.A 
10 = 0 

Ci VI = VCC or GND 5V 4 pF 

Co Vo = VCC or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration 01 the test should not exceed 10 ms. 

switching characteristics (see Figure 1) 

FROM TO VCC TA - 25°C 64ACll640 74ACl1640 
UNIT PARAMETER 

(INPUT) 10UTPUT) RANGE MIN TYP MAX MIN MAX MIN MAX 

A or B 8 or A 
3.3 ± 0.3 V 

tPLH 5.9 
ns 

5 ± 0.5 V 

A or B Aor B 
3.3 ± 0.3 V 

tpHL 
5 ± 0.5 V 5.8 

ns 

G A or B 
3.3 ± 0.3 V 

tpZH 
5 ± 0.5 V 7.7 

ns 

tpZL G A or B 
3.3 ± 0.3 V 

5 ± 0.5 V 7.4 
ns 

G A or B 
3.3 ± 0.3 V 

tpHZ ns 
5 ± 0.5 V 8.4 

tPLZ G A or B 
3.3 ± 0.3 V 

5 ± 0.5 V 8 
ns 

operating characteristics. Vee - 5 V. TA - 25°e 

PARAMETER TEST CONOmONS 

Cpd Power dissipation capacitance per transceiver 
Outputs enabled 

CL = 50 pF, 1 = 1 MHz 
Outputs disabled 
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NOTES: 

54AC11640.74AC11640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT 51 0 2 X VCC TEST 

UNDER TEST ---4 ...... ----4 ...... -50'V0'V'rn-../ o OPEN tPLH/tpHL 

tpLz/tpZL 

tpHZ/tpZH 
CL - 50 pF 
(See Note All 

500 II r 
LOAD CIRCUIT 

INPUT .i'50% V 
(See Note BI----./. . CC 

I 
tPHL-j4---+! ~tPLH 

OUTPUT 
I ~VOH 

\s0% VCC 15~ ~eOL 
PROPAGATION DELAY TIMES 

, VCC 

OUTPUT CONTROL .. 5_0_%_V_C ______ ..Jf+-5_O%_VC_C ____ 0 (Low-level enabling I C 
I 

OUTPUT 
WAVEFORM 1 

51 at 2 X VCC 
(See Note CI 

I4-tPZL--+! I4-tPLZ-+! 

" 150% VCC I 
II I ~' ~VCC 

'\,. -----t'I---~ 20~ ~C_ VOL 

I4-tPZH~ I 
OUTPUT I I V 

WAVEFORM 2 /50% VCC "tBO%VCC- OH 
51 at GND ______ J. ~tPHZ~'--- ~ 0 

(See Note CI ....-- ---"., 

ENABLE AND DISABLE TIMES 

A. CL includes probe and jig capacitance. 

51 

OPEN 

2 x VCC 

GND 

B. Input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50!l, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output w~th internal conditions such that the output is high except when disabled by the output control. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11640, 74ACT11640 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Bidirectional Bus Transceivers in High­
Density 24-Pin Packages 

• Inputs are TTL-Voltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l'm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

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

description 

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

The 54ACT11640 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74ACT11640 is 
characterized for operation from - 40°C to 
85°C. 

EPIC is a trademark of Texas Instruments Incorporated 

02957. JULY 1987-REVISEO SEPTEMBER 1987 

54ACT11640 ... JT PACKAGE 
74ACT11640 ... OW OR NT PACKAGE 

(TOP VIEW) 

A1 DIR 

A2 B1 

A3 B2 

A4 B3 

GND B4 

GND VCC 

GND VCC 
GND B5 

A5 B6 

A6 B7 

A7 B8 

A8 '-L:=--....:..::Jf-' G 

54ACT11640 ... FK PACKAGE 

B2 

B1 6 

DIR 7. 

NC 8 

Al 9 

A2 10 

A3 11 

(TOP VIEW) 

U u 
<'>'<1" uu U'" co 
tIl al >z>mm 

4 3 2 1 28 27 26 

121314151617 18 

'<1"ClClUClCl'" <{zzzzz<{ 
(!)(!) (!)(!) 

25 

24 

23 

22 

21 

20 

19 

NC- No internal connection 

FUNCTION TABLE 

CONTROL 

INPUTS OPERATION 

G OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

B7 

B8 

G 
NC 

A8 

A7 

A6 

Copyright © 1987. Texas Instruments Incorporated 
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54ACT11640,74ACT11640 
OCTAL BUS TRANSCEIVERS WITH 3-STATE o.UTPUTS 

logic symbol t 

G (13) 

OIR (24) 

AI (I) 

A2 (2) 

A3 (3) 

A4 (4) 

G3 

3 ENI [BA] 

3 EN2 [AB] 

logic diagram (positive logic) 

G--------. 

(23) BI OIR ---f------' 

(22) B2 
AI 

(21) B3 

(20) B4 
TO SEVEN OTHER TRANSCEIVERS 

SI 

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

A5 (9) (17) B5 

A6 (10) (16) B6 

A7 (II) (15) B7 

A8 (12) (14) B8 

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

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

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 6 V 
Input voltage, VI (see Note 1) .................................. -0.5 V to Vee + 0.5 V 
Output voltage, Vo (see Note 1) ............................... - 0.5 V to Vee + 0.5 V 
Input diode current, 11K (VI < 0 or VI > Vee). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 20 mA 
Output diode current, 10K (Vo < 0 or Vo > Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous current through Vee or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 200 mA 
Storage temperature range ...................................... :.. - 65 °e to 150 0 e 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 

Vce Supply voltage 

VIH High-level input voltage 

IIIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

VI Input voltage 

Vo Output voltage 

dtldv Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11640,74ACT11640 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

54ACT11640 74ACT11640 

NOM MAX MIN NOM MAX 
UNIT 

MIN 

4 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 
-24 -24 mA 

24 24 mA 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

0 10 0 10 nslV 

-55 125 -40 85 De 

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

TA - 25 DC 54ACT11640 74ACT11640 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5 V 4.4 4.4 4.4 
10H = -60 pA 

5.5 V 5.4 5.4 5.4 
VOH 

4.5 V 3.94 3.7 3.8 
10H = -24 mA V 

5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

10H = -75 mAt 5.5 V 3.85 

4.5 V 0.1 0.1 0.1 
10L = 50 pA 

5.5 V 0.1 0.1 0.1 
VOL 

4.5 V 0.36 0.5 0.44 
10L = 24 mA V 

5.5 V 0.36 0.5 0.44 

10L = 50 mAt 5.5 V 1.65 

10L = 75 mAt 5.5 V 1.65 

10Z I A or B Ports Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 pA 

II I ~or DIR VI = Vee or GND 5.5 V ±0.1 ±1 ±1 pA 

lee VI = Vee or GND,IO = 0 5.5 V 8 160 80 pA 

b.lee* 
One input at 3.4 V, 

5.5 V 
Other inputs at GND or Vee 

0.9 1 1 mA 

ei I GorDIR VI - Vec or GND 5V 4 pF 

eio I A or B Ports Vo = Vee or GND 5V 12 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 

switching characteristics Vee - 5 V ±O.5 V, (see Figure 1) 

FROM TO TA - 25°C 54ACT11640 74ACT11640 
UNIT PARAMETER 

(lNPUlI (OUTPUll MIN TYP MAX MIN MAX MIN MAX 

tPLH 1.5 6.3 9.6 1.5 11 1.5 10.5 
A or B B or A 

10 1.5 9.5 
ns 

tpHL 1.5 5.7 8.6 1.5 

tpZH 
G 

1.5 8.8 12.2 1.5 14.2 1.5 13.4 
A or B 

8.4 13.6 
ns 

tpZL 1.5 12.3 1.5 14.5 1.5 

tpHZ 
G 

1.5 9.1 12.9 1.5 14.5 1.5 13.9 
A or B 

14.2 
ns 

tpLZ 1.5 9.6 13.1 1.5 15 1.5 
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54ACT11640.74ACT11640 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

operating characteristics. vee'" 5 V. TA - 25°e 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per transceiver 
Outputs enebled 

Outputs disabled 
CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT SI 02 x VCC 
UNDER TEST ----it------it--5"'00'IIV1l--' 0 OPEN 

I_
GND 

CL-50pF 

(See Note A) 1 500 Il 

TEST 

tpLHltpHL 

tPLzltpZL 

tpHZltpZH 

LOAD CIRCUIT 

INPUT .11.5 V \..1' 1-:;;- - - 3
0

V 
(See Note B) ---'1 l\ 

I I 
tPLH~ if---*-tPHL 

I 
I ,..---'" +- - - VOH 

OUTPUT 50% vccl 50% vcc\L. 
, . '--VOL 

PROPAGATION DELAY TIMES 

SI 

OPEN 

2 x VCC 

GND 

, 3V 

OUTPUT CONTROL .. 1_5_V _______ J1CL1_.5 V ______ 0 
(Low-level enabling) I ~. ',-

OUTPUT 
WAVEFORM 1 
SI at 2 x VCC 

(See Note C) 

I4-tpZL-+! If-tPLZ-+j 
I I ~"...--~ VCC 

I \50% VCC I f 20,!! ~C_VOL 
I4-tPZH~ 

OUTPUT 1,_-----+-----. V 
WAVEFORM 2 150% VCC I '1: BO%Vcc OH 

SI at GND _____ ....1. ~tPHZ~"-- ~ 0 
(See Note C) ....- -., 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-268 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 II, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output .cont,ol. 

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54AC11643. 74AC11643 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Bidirectional Bus Transceivers in High­
Density 24-Pin Packages 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GNO Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,.m Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

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

description 

These octal transceivers are designed for 
asynchronous, two-way communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus 
to the A bus depending upon the level at the 
direction control (DIR) input. The enable input (<3) 
can be used to disable the device so the buses 
are effectively isolated. 

The 54AC11643 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The 74AC11643 is 
characterized for operation from - 40°C to 
85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11643 •.• JT PACKAGE 
74ACl1643 ..• DW OR NT PACKAGE 

(TOP VIEW) 

A1 DIR 
A2 B1 
A3 .B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 B8 
A8 G 

54AC11643 ... FK PACKAGE 

(TOPVIEWi 

B2 5 
B1 6 

DIR 7 
Ne 8 
A1 9 

A2 10 
A3 11 

U u 
~;2i~!2l~~~ 
4 3 2 1 28 27 26 

12131415 1617 18 

25 B7 
24 

23 

22 NC 

21 AS, 
20 A7 
19 A6 

NC-No internel connection 

FUNCTION TABLE 

CONTROL 

INPUTS OPERATION 

II DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

JULY 1987 

Copyright @ 1987, TexIs Instruments Incorporated 
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54AC11~4,3, J4A~1164.3 
OCTAL BUS TRANSCEIVERS. WJTH 3·STATE OUTPUTS 

. """' " • '., .: ',. I • . t . . " 

logic ~ymbolt' logic diagram (j)ositi;"e logic) 

G 
ll-----'--.... 

OIR 

A1 B1 DIR .....;.+-------1 

A2 B2 

A3 B3 A1 B1 

A4 B4 

A5 B5 TO .SEVEN OTHER TRANSCEIVERS 

Pin numbers shown are for ow, JT, and NT packages, 

A6 B6 

A7 B7 

A8 B8 

tThis symbol is in accordance with ANSI/lEEE Std 91-1984 and 
lEe Publication 617-12, 

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

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

Supply voltage, Vee ...... .'. . .. . . . . . . . . . . . .. . . . . .. . . .. . . .. . . . . .. . . .. -0.5 V to 6 V 
Input voltage, VI (see Note 1) ..•....................•........... -0.5 V to Vcc + 0.5 V 
Output voltage, Vo (see Note 1) .......................•....... - 0.5 V to Vce + 0.5 V 
Input diode current, 11K (V, < 0 or VI > Vee) ................... , . . . . . . . . . . . . .. ± 20 mA 
Output diode current, 10K (VO < 0 or Vo > Vee) . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous outp!.!t current, 10 (VO= 0 to Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous current through Vec or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 200 mA 
Storage temperature rangE! ......................................... - 65 °e 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.op~ration of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" is not"implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

. . ",:" ~ '-'., ~ ,'" 
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54AC11643, 74AC11643 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

54AC11643 74ACl1643 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee = 3 V 2.1 2.1 

VIH High-level input voltage Vee = 4.5 V 3.15 3.15 V 

Vee = 5.5 V 3.85 3.85 

Vee = 3 V 0.9 0.9 

Vil low-level input voltage Vee = 4.5 V 1.35 1.35 V 

Vee = 5.5 V 1.65 1.65 

Vee = 3 V -4 -4 

10H High-level output current Vee = 4.5 V -24 -24 mA 

Vee - 5.5 V -24 -24 

Vee = 3 V 12 12 

10l low-level outpUl current Vee = 4.5 V 24 24 mA 

Vee - 5.5 V 24 24 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

II; or DIR 0 5 0 5 
dt/dv Input transition rise or fan rate I 

0 10 0 10 
nslV 

Data 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: No electrical or switching characteristics are specified at Vee < 3 V. Operation between 2 V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 

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

PARAMETER TEST CONDITIONS VCC 
TA - 25°C 54ACl1643 74ACl1643 

UNIT 
MIN TVP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = -50 p.A 4.5V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

10H = -4mA 3V 2.58 2.4 2.48 
V VOH 

4.5V 3.94 3.7 3.8 
10H = -24 mA 

5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

10H = -75 mAt 5.5 V 3.85 

3V 0.1 0.1 0.1 

10l = 50 p.A 4.5 V 0.1 0.1 0.1 

5.5 V 0.1 0.1 0.1 

10l = 12 mA 3V 0.36 0.5 0.44 
VOL 

4.5 V 0.36 0.44 
V 

10l = 24 mA 
0.5 

5.5 V 0.36 0.5 0.44 

10l = 50 mAt 5.5 V 1.65 

10l = 75 mAt 5.5 V 1.65 

10l Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 /LA 

II VI = Vee or GND 5.5 V ±0.1 ±1 ±1 /LA 

lee 
VI = Vee or GND, 

10 = 0 
5.5 V 8 160 80 /LA 

ei VI - Vee or GND 5V 4 pF 

eo Vo - Vee or GND 5V 10 pF 

tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11643. 74ACH643 
OCTAL BUS TRANSCEIVERS WITH .3·STATE OUTPUTS 

switching characteristics (see Figure 11 

FROM TO VCC TA - 25°C 54AC11643 
PARAMETER 

(INPUT) (OUTPUT) RANGE MIN TYP MAX MIN MAX 

tpLH AorB B or A 
3.3 ± 0.3 V 

5 ± 0.5 V 4.3 

tpHL Aor B A or B 
3.3·± 0.3 V 

5 ± 0.5 V 4.8 

tpZH Cl' A or B 
3.3 ± 0.3 V 

5 ± 0.5 V 4.7 

Cl' A or B 
3.3 ± 0.3 V 

tpZL 
5 ± 0.5 V 5.4 

tPHZ G A or B 
3.3 ± 0.3 V 

5 ± 0.5 V 6.6 

tpLZ G A or B 
3.3 ± 0.3 V 

5 ± 0.5 V 6.5 

operating characteristics, Vee" 5 V, TA - 25°e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 
Outputs enabled 

CL = 50 pF. f = 1 MHz 
Outputs disabled 

2-272 
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MIN MAX 
UNIT 

ns 

ns 

ns 
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ns 
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NOTES: 

54AC11643,74AC11643 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT 51 02 X VCC 

UNDER TEST --..... ----... --'50"'0""11..-.-' 0 OPEN 

I_
GND 

CL-50pF 
(See Note All 500 II 

TEST 

tpLH/tpHL 

tPLz/tpZL 

tpHz/tpZH 

LOAD CIRCUIT 

INPUT 1'50% VCC \...50-;'~; -VCC 
(See Note BI----./. , 

I I 0 

tPHL-!f-+I If---*-tPLH 

I ~VOH 
OUTPUT \50% Vcc 750% Vcc 

- • - -VOL 

PROPAGATION DELAY TIMES 

, VCC 

OUTPUT CONTROL ... 5_0%_V_C_C ______ t+-5_0%_VC_C ____ ° (Low-level enablingl I _ . 

OUTPUT 
WAVEFORM 1 

~tPZL--./ If-tPLZ-+j 

II I ~~vcc 
II 150% Vcc I 

S1 at 2 X Vcc ~ .... _ -----1'1---... 20~ ~C_ VOL 
(See Note CI ~ tpZH ~ I 

OUTPUT I V 
WAVEFORM 2 , 50% VCC I "tBO%Vcc- OH 

S1 at GND _____ ...J. !......tPHZ~'--- ~ ° 
(See Note CI ..- ......... 

ENABLE AND DISABLE TIMES 

A. CL includes probe and jig capacitance. 

51 

OPEN 

2 x VCC 
GND 

B. Input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz. Zo = 50 O. tr = 3 ns. tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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54ACT11643,14ACT11643 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Bidirectional Bus Transceivers in High­
Density 24-Pin Packages 

• Inputs are TTl-Yoltage Compatible 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin YCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" IEnhanced-Performence Implanted 
CMOS) 1-,.m Process 

• 500-mA Typical Latch-Up Immunity et 
125°C 

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

description 

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

The 54ACT11643 is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The 74ACT11643 is 
characterized for operation from - 40°C to 
85°C. 

EPIC is a trademark 01 Texas Instruments Incorporated. 

PRODUCT PREVIEW ~'''''".b ... bl. Info .... II •• 
an (I!'1IdUCII I. Ihl 10 ... 111 ... r dill,. ~h.H .1 

02957. JULY 1987 

54ACT11643 ... JT PACKAGE 
74ACT11643 ... OW OR NT PACKAGE 

ITOPVIEW) 

A1 OIR 

A2 B1 

A3 B2 

B3 
GNO B4 

GND Vee 
GND vee 
GND B5 

A5 B6 

A6 B7 

A7 B8 
A8 G 

54ACT11643 ... FK PACKAGE 

ITOP VIEW) 

5 

B1 6 

8 

9 

10 

11 

U u 
t:l~~~~~18 
4 3 2 1 28 27 26 

121314151617 18 

25 B7 

24 B8 

23 G 
22 Ne 
21 A8 

20 A7 

19 A6 

NC - No internal connection 

FUNCTION TABLE 

CONTROL 

INPUTS OPERATION 

(J OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

Copyright @ 1987, Texas Instruments Incorporated 
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54ACl11.643, 74ACT11643 
OCTAL BUS TRANSCEIVERS WITH 3·STATE;oUTPUTS 

logic symbolt 

81 

B2 

83 

B4 

85 

B6 

87 

88 

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

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

logic diagram (positive logicl" 

~----....;., 

DIR-+---...... 

A1 

TO SEVEN OTHER TRANSCEIVERS 

81 

absolute maximum ratings over operating free-air temPerature range (unless otherwise notedl* 

Supply voltage, Vee ...............•.•....................... '.' . • . .. -0.5 V to 6 V 
Input voltage, VI (see Note 1) ............ , ........... , ......... -0.5 V to Vee + 0.5 V 
Output voltage, Vo (see Note 1) ...•................. :......... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ........ _ . . . . . . . . . . . . . . .. . . . . . . .. ± 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ............................... ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) .........•.......• '. • . . . . . . . . . . .. ± 50 mA 
Continuous current through Vee or GND pins . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. ± 200 mA 
Storage temperature range ..............................•.....•.... - 65 DC to 150 DC 

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

54ACT11643 74ACT11643 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4 6 5.6 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -24 -24 mA 

IOl low-level output current 24 24 mA 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 
dt/dv Input transition rise or fall rate 0 10 0 10 nsN 

TA Operating free-air temperature -55 125 -40 " 85 De 
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54ACT11643,74ACT11643 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

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

PARAMETER TEST CONDITIONS vCC 
TA - 25 GC 54ACT11643 74ACTll643 

MIN TVP MAX MIN MAX MIN MAX 
UNIT 

10H = -50pA 
4.5V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 
VOH 

4.5 V 3.94 3.7 3.B 
10H = -24 mA V 

5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

10H = -75 mAt 5.5 V 3.85 

10L = 50 pA 
4.5 V 0.1 0.1 0.1 

5.5 V 0.1 0.1 0.1 
VOL 

4.5V 0.36 0.5 0.44 
10L = 24 mA V 

5.5 V 0.36 0.5 0.44 

10L = 60 mAt 5.5 V 1.65 

10L = 75 mAt 5.6 V 1.65 

10Z Vo = VCC or GND 5.5 V ±0.5 ±10 ±5 ~A 

II VI = VCC or GND 6.5 V ±0.1 ±1 ±1 ~A 

ICC VI - VCC or GND, 10 = 0 5.5 V 8 160 80 pA 

AICCt 
One input at 3.4 V, 

5.5 V 
Other inputs at GND or V CC 

0.9 1 1 mA 

Ci VI - VCC or GND 5V 4 pF 

Co Vo = Vce or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration of the test should not excead 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or V cc. 

switching characteristics (see Figure 1) 

PARAMETER 
FROM' TO 'TA - 25 GC 

(INPUT) 10UTPUJ) MIN TVP MAX 

tPLH AorB B or A 
5.4 

tpHL 5.3 

tPZH {; Aor B 
6.2 

6 tpZL 

tpHZ {; Aor B 
6.9 

6.B tpLZ 

operating characteristics. Vee - 5 V. TA - 25 0 e 

cpd 

PARAMETER 

Power dissipation capacitance per transceiver Outputs enabled 
OutpUts disablad 

54ACT11643 74ACTl1643 
UNIT 

MIN MAX MIN MAX 

ns 

ns 

ns 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 
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54ACT11643,74ACT11643 
OCTAL BUS TRANSCEIVERS WITH 3·STATEOUTPUTS 

PARAMETER MEASUREMENT INFORMATiON 

FROM OUTPUT __ .... ____ e-_yY,...;S.,1 
UNDER TEST 

2)( Vec' 

o OPEN 
TEST 

tPLH/tPHL 
SOO 0 

tPLZ/tPZL 
CL" SOpF 
(Saa Nota All 

SOO 0 r tPHZ/tpZH 

LOAD CIRCUIT 

INPUT .t1,SV \1;V---3V 

(8H Nota 11---" . 
I I 0 

tpHL ~ It--*tPLH 

I ~VOH 
OUTPUT \SO% VCC ,. SO% VC.Q. 

'-. ---~.- - -VOL 

PROPAGATION DELAY TIMES 

_------3 V 
OUTPUT CONTROL " I 
(Low·laval an.bUngl }\,1_,S_V _______ ~+_1~ "- _____ 0 

OUTPUT 
WAVEFORM 1 
S1 at 2 )( VCC 

(Saa Nota CI 

~tpZL---.J If-tpLZ~ 
II I t::;' .. VCC 

II LSO%VCC 1 
'-",. ----"111---.... 20,!: ~CL VOL 

~tPZH~ I 
OUTPUT ,I, 1 ~O%VCC- VOH 

WAVEFORM 2 50% VCC I I' 
S1 at GND _____ 01. Jit-tPHZ~' -0 

ISaa Nota CI 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

81 
OPEN 

2)( VCC 
GND 

B. Input pulses are supplied by genenitors having the following characteristics: PRR :s 10 MHz, Za = 500, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is far an output with internal' conditions such thatthe 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. 

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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• Independent Registers for A and B Buses 

• Multlplexad Real-Time and Stored Data 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-"m Process 

• 500-mA Typical Latch-Up Immunity at 
126°C 

• Package Options Include Plastic "Small 
Outllns" Packagsa, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry with 
3-state outputs arranged for multiplexed 
transmission of data directly from the data bus 
or from the internel storage registers. Data on 
the A or B bus will be clocked into the registers 
on the low-to-high transition of the appropriate 
clock pin (CAB or CBA). The following examples 
demonstrate the four fundamental bus­
management functions that can be performed 
with the octal bus transceivers and registers. 

Enable (a) and direction (DIR) pins are provided 
to control the transceiver functions. In the 
transceiver mode, data present at the high­
impedance port may be stored in either register 
or in both. The select controls (SAB and SBA) 
can multiplex stored and real-time (transparent 
mode) data. The circuitry used for select control 
will eliminate the typical decoding glitch which 
occurs in a multiplexer during the transition 
between stored and real-time data. The direction 
control determines which bus will receive data 
when enable a is active (low). In the isolation 
mode (control a high), A data may be stored in 
one register and/or B data may be stored in the 
other register. 

54AC11646,74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
02957. JULY 1987 

64AC11S4S ... JD PACKAGE 
74AC11S4S ... DW OR NW PACKAGE 

(TOP VIEW) 

G eAB 
A1 SAB 
A2 B1 
A3 B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 BS 
AS B7 
A7 B8 
A8 eBA 

DIR SBA 

64AC1 1848 •.• FK PACKAGE 

5 

6 

8 

9 
10 

11 

(TOP VIEW) 

4 3 2 1 28.27 26 

25 

24 

23 

22 

21 

20 

19 

12131415 161718 

~QQQQ"'ID <zzzz« 
(!)(!)(!)(!) 

When an output function is disabled. the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses. A or B. may be driven at a time. 

The 54AC11646 is characterized for operation overtl:le full military temperature range of - 55°C to 125°C. 
The 74AC11646 is characterized for operation from -40°C to 85°C. 

EPIC is a .trademark of Texas Instruments Incorporated. 

Copyright @ 1987, Texas Instruments Incorporated 
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54AC 11646, 1.4AC 11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3·STATE OUTPUTS 
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(211 
G 
L 

(211 
G 
X 
X 
H 

~ 

(31 (11 (231 (21 
OIR CAB CBA SAB 

L X X X 

REAL-TIME TRANSFER 

BUS B TO BUS A 

~ 
(31 (11 (231 (21 

DIR CAB CBA SAB 
X t X X 
X X t X 
X t X 

STORAGE FROM 

A. B. OR A AND B 

~ 
(221 (211 (31 (1) (231 (21 
SBA G DIR CAB CBA SAB 

L L H X X L 

REAL-TIME TRANSFER 

BUS A TO BUS B 

~ 
(22) (211 (3) (1) (231 (2) 
SBA .G DIR CAB CBA SAB 

X L L X HorL .x 
X L H HorL X H 
X . TRANSFER 

STORED DATA 

TOAORB 
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· 54AC11646,74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WitH 3·STATE OUTPUTS 

FUNCTION TABLE 

INPUTS DATA 1/0 
OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA A1 THRU A8 B1 THRU B8 

X X t X X X Input Unspecified t Store A, B'unspecified t 
X X X t X X Unspecified t Input Store B, A unspecified t 
H X t t X X Store A and B Data 

H X H or L H or L X X 
Input Input 

Isolation, hold storage 

L L X X X L 
Output 

Real-Time B Data to A Bus 

L L X H or L X H 
Input 

Stored B Data to A Bus 

L H X X L X 
Input Output 

Real-Time A Data to B. Bus 

L H H or L X H X Stored A Oata to B Bus 

t The data output functions may be enabled or disabled bV various 'signals at the ~ and OIR inputs. Oeta input functions are 
alwavs enabled, i.e., data at the bus pins will be stored on every low-to-hlgh transition on the clock inputs. 

functional block diagram (positive logic) 

~--------~v~----------~ TO 7 OTKEit CHANNELS 

Pin numbers shown are for OW, JO, and NW packages. 

128, 

81 

logic symbol* 

G3 
3'ENl [BA] 

3 EN2 [AB] 
CBA 161 C4 
SBA (151 G5 
CAB (281 C6 
SAB (27) G7 

(261 
121 ;;'1 Bl 

Al 1 

(3) '1 1251 
A2 B2 

(41 1241 
A3 B3 

(5) (23) 
A4 B4 

(10) 1201 
A5 B5 

(111 (191 
A6 B6 

(121 (181 
A7 B7 

1131 1171 
AS B8 

tThis svmbol is in accordance with ANSI/IEEE Std 91-19B4 and 
lEe Publication 617-1 2. 

Pin numbers shown are for OW, JO, and NW packages. 
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54AC11646, 74AC116,46 
OCTAL BUS TR~NSCEIVERS ANDREGI$TERSWltH,3·STAT~OUTPUTS 

absolute maximum ratings over operating free·ai~temperature r~nge (unless otherwise noted)t ' 

Supply voltage, Vee ............. " ....................... ; . .. . . . . .. -.0.5 V to 6 V 
Input voltage, VI (see Note 11,. " .... . J ••• ••••• ' ••••••••••••••• " •• -.0;5 V to Vee+.O.5 V 
Output voltage, Vo (see Notli 1) ...... : ..........•............... -.0.5 V to Vee+.O.5 V 
Input clamp current, 11K (VI < .0 or VI > Vee) ..... '. . . . . . . . . . . . . . . . . . . . . . .. . . .. ±2'o mA 
Output clamp current, 10K (VO <: .0 Or Vo > Vee) ........................ ;.... ± 5.0 mA 
Continuous output current, 10 (VO = .0 to Vee) . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 5.0 mA 
Continuous current,through Vee or GND pins ....... ; . . . .. . . . . .. . . . .. . . . . . . . .. ± 2.0.0 mA 
Storage temperature range ...................•..................... -65°C to 15.O°e 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the Hevice. These are stress ratings 
only and functional operation of the device at thes~ 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 ratingl>,may be exceeded if the Input and output ,current ratings are observed. 

recommended operating conditions 

54ACI1846 74AC11848 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage (see Note 2) 3 5 5.6 3 5 5.6 V 

Vee = 3 V 2.1 2.1 

VIH High·level input voltage Vee = 4.6 V 3.16 3.15 V 

Vee = 5.6 V 3.85 3.86 

Vee = 3 V 0.9 0.9 

VIL Low·level input voltage Vee = 4.6 V 1.36 1.35 V 

Vee = 6.5 V, 1.65 1.85 

Vee - 3 V -4 -4 

IOH High·level output current Vee" 4.6 V -24 -24 mA 

Vee =5.6 V -24 ' .,.24 

Vee = 3 V 12 12 

IOL Low·level Qutput current Vee '= 4.5 V 24 24 mA 

Vee = 6.BV 24 24 

VI Input voltage 0 Vee 0 Vee V 

Vo Input voltage 0 Vee 0 Vee V 

dt/dv 'Input transition rise or fall rate 
I' Control 0 5 0 6 

nslV I pata 0 10 0 10 

TA Operating free·air temperature -66 126 ~40 85 ·e 

NOTE 2: No electrical or switching characteristics are specified at Vee < 3 V. Operation between 2, V and 3 V is not recommended, 
but within that range a device output will maintain a previously established logic state. 

.\ TEXAS'" 
INSTRU~EN$ 
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54AC11646,14AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

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

TEST CONOITIONS 
TA - 26°C 64ACl1848 74AC11848 

UNIT PARAMETER Vee 
MIN TVP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = -50,.A 4.5V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

10H = -4mA 3V 2.58 2.4 2.48 
V VOH 

10H = -24 mA 
4.6 V 3.94 3.7 3.8 

5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 

10H = -75 mAt 5.5 V 3.85 

3V 0.1 0.1 0.1 

10L = 50,.A 4.5 V 0.1 0.1 0.1 

5.5 V 0.1 0.1 0.1 

10L = 12 mA 3V 0.38 0.5 0.44 
V VOL 4.5V 0.36 0.5 0.44 

10L = 24 mA 
5.5 V 0.36 0.5 0.44 

10L = 50 mAt 5.5 V 1.65 

10L = 75 mAt 5.5 V 1.65 

10Z Vo = VCC or GNO 5.5 V ±0.5 ±10 ±5 ,.A 

II VI = VCC or GNO 5.6 V ±0.1 ±1 ±1 ,.A 

ICC VI = VCC or GNO, 10 = 0 6.5 V 8 160 80 ,.A 

Ci VI = VCC or GND 5V 4 pF 

Co Vo = VCC or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

timing requirements (see Figure 1) 

Vcc RANGE 
TA - 26°C 64AC11846 74ACll848 

UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 
3.3 ±0.3 V 

5 +0.5 V 
MHz 

Pulse duration, CAB or CBA high or low 
3.3 ±0.3 V 

tw 
5 ±0.5 V 

ns 

Setup time, A before CABt or B before CBA t 
3.3 ±0.3 V 

tsu 5 ±0.5 V 
ns 

Hold time, A after CABt or B after CBA t 
3.3 ±0.3 V 

th ns 
5 ±0.5 V 

• U) ..., 
'5 
u ... 
U 
en o 
~ 
CJ 
"C 
G) 
U 
C 
ca 
> 

"C 
<t 

~ w 
:> w a: 
0. 
I­
CJ 
:;:) 
C o a: 
0. 

TEXAS ." 
INSTRUMENTS 2-283 

POST OFFICE BOX 655012 • DALLAS, TeXAS 75265 



• » 
Q. 
< 
I» 
~ 
C") 
CD 
Q. 

(') 

is: o 
rn 
S2 ... 
C") 
C 
;:j.' 
en 

-g 
:D o 
C 
c: 
(') 

""'" -g 
:D 
m 
< m :e 

54AC11646,74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERSWITH3·STATEOUTPUTS 

switching characteristics (see Figure 11 

FROM TO VCC TA - 26°C 64AC11646 74AC11646 
PARAMETER 

(INPUT} (OUTPUT) RANGE MIN TYP MAX MIN MAX MIN MAX 

f max 
3.3 *0.3 V 

5 ±O.5 V 

3 .. 3 ±O.3. V 
tpLH 

5 ±0.5 V 4.8 
Aor B BorA 

3.3 ±0.3 V 
tPHL 5 ±O.5 V 6 

3.3 ±0.3 V 
tpZH 

5 ±0.5 V 6.1 
G Aor B 

3.3 ±0.3 V 
tpZL 

5 ±O.5 V 8.5 

3.3 ±0.3 V 
tpHZ 

5 ±0.5 V 5.4 
G A or B 

3.3 ±0.3 V 
tPLZ 5 ±O.5 V 5 

3.3 ±0.3 V 
tpLH 

CBA or CAB A or B 
5 ±O.5 V 7 

3.3 ±0.3 V 
tpHL 

5 ±0.5 V 8.8 

3.3 ±0.3 V 
tPLH SBA or SABt 5 ±0.5 V 5.6 

A or B 
3.3 ±0.3 V (A or B high) 

tpHL 
5 ±O.5 V 6.9 

3.3±0.3 V 
tPLH SBA or SABt 5 ±.0.5 V 5.6 

A or B 
(A or Blow) 3.3 ±0.3 V 

tpHL 
5 ±0.5 V 6.9 

3.3 ±0.3 V 
tpZH 

5 ±0.5 V 6.4 
DIR A or B 

3.3 ±0.3 V 
tpZL 

5 ±O.5 V 8.4 

3.3 ±0.3 V 
tpHZ 

5 ±O.5 V 2.7 
DIR A or B 

3.3 ±0.3 V 
tpLZ 

5 ±0.5 V 3.2 

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

operating characteristics, Vee - 5 V, TA - 25°e 

PARAMETER TEST CONDITIONS 

Cpd ,Power dissipation capacitance per transceiver 
Outputs enabled 

Outputs disabled 
CL = 50 pF. f = 1 MHz 

2-284 
TEXAS .., 

INSTRUMENlS 
POST OFFICE BOX 655012 .. DALlAS, TEXAS 75285 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns' 



54AC11646,74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT __ -....-___ +_'VVI ...... SJ1 02 X VCC 
UNDER TEST 500 Il 0 OPEN 

CL - 50 pF 
(See Note A) J 500 Il r 

TEST S1 

tPLH/tPHL OPEN 

tpLz/tpZL 2 x Vcc 

tpHz/tpZH GND 

LOAD CIRCUIT 

TIMING INPUT~O% - - - -VCC 
(See Note B) 

I 0 

tsu"*l If-

INPUT 150% Vcc \..1' 5;;% :c~ - Vocc 
(See Note B) -./l 1\ 

I I 
I If-th-"*l 

en~ h ~-::~ ----vcc 
DATA INPUT....:::::J" "'L-o 

tPLH~ I4---+1-tPHL 
I 

I ,.---"'\+- - -VOH 

OUTPUT 50% Vcc 1 50% VCC \i.. 
. . '--VOL 

SETUP AND HOLD TIMES PROPAGATION DELAY TIMES 

, VCC 
OUTPUT CONTROL 50% V f 

_____ c_c _____ ..JCL..5_O%_Vc_c ____ 0 (Low·level enabling) I _ ',.-

OUTPUT I+-tpZL--+I jf-tPLZ-+! 

WAVEFORM 1 I ,I 1 ~= VCC 
S1 at 2 )( VCC II 50% VCC I 

(See Nota C) "-. _____ ---J 20~ ~C_ VOL 

I+-tPZH--t 
OUTPUT 1_----1---_ V 

WAVEFORM 2 , 50% VCC "t80%VCC- OH 
S1 at GND • I J'--

(See Note C) ------ jf-tPHZ--+t = 0 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Il, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• New Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,.m Process 

• SOO-mA Typical Latch-Up Immunity at 
12SoC 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic DIPs 

description 

These devices consist of bus transceiver circuits. 
3-state outputs. Ootype flip-flops. and control 
circuitry arranged for multiplexed .transmission 
of data directly from the data bus or from the 
internal storage registers. Data on the A or B bus 
will be clocked into the registers on the low-to­
high transition of the appropriate clock pin (CAB 
or CBA). The following examples demonstrate 
the four fundamental bus-management functions 
that can be performed with the octal bus 
transceivers and registers. 

Enable (G) and direction (OIR) pins are provided 
to control the transceiver functions. In the 
transceiver mode, data present at the high­
impedance port ma-,4 be stored in either register 
or in both. The select controls (SAB and SBA) 
can multiplex stored and real-time (transparent 
mode) data. The circuitry used for select control 
will eliminate the typical decoding glitch which 
occurs in a multiplexer during the transition 
between stored and real-time data. The direction 
control determines which bus will receive data 
when enable G is active (low). In the isolation 
mode (control G high), A data may be stored in 
one register and/or B data may be stored in the 
other register. 

54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERSANDR~GISTERS 

WITH 3·STATE OUTPUTS 
02957, JULY 1987 

54ACT11646 , .. JO PACKAGE 
74ACT11646, •. OW OR NT PACKAGE 

(TOPVIEW·1 

B1 

G eAB 
SAB 
B1 

A3 B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 B8 
AS eBA 

DIR SBA 

54ACT11646 ... FK PACKAGE 

8 

9 

(TOPVIEWI 

UU 
NMvUUIl)CO mmm»mm 
4 3 2 1 2827 26 

25 

24 

23 

22 

21 

10 20 

11 19 

12131415 1'61718 

vOOOOIl)CO <Czzzz<C<C 
ClClClCl 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses. A or B. may be driven at a time. 

The 54ACT11646 is characterized for operation over the full military temperature range of - 55°C to 
125°C. The 74ACT11646 is characterized for operation from - 40°C to 85 °C. 

EPIC is a trademark of Texas Instruments Incorporated. 

Copyright @ 1987. Texas Instruments Incorporated 
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54ACT11646, 74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3·STATE OUTPUTS 
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DIR CAB CBA SAB 
X t X X 
X X t X 
X t t X 
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54ACT11646.74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

FUNCTION TABLE 

INPUTS DATA 110 
OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA A1 THRU AB B1 THRU BB 

X X i X X X Input Unspecified t Store A, B unspecified t 

X X X i X X Unspecified t Input Store B, A unspecified t 

H X T T X X Store A and B Data 

H X H or L H or L X X 
Input Input 

Isolation, hold storage 

L L X X X L Real-Time B Data to A Bus 

L L X H or L X H 
Output Input 

Stored B Data to A Bus 

L H X X L X Real-Time A Data to B Bus 

L H H or L X H X 
Input Output 

Stored A Data to B Bus 

t The data output functions may be enabled or disabled by various signals at the G and OIR inputs. Data input functions are 
always enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs . 

functional block diagram (positive logic) 

~--------~v~--------~ TO 7 OTHER CHANNELS 

Pin numbers shown are for OW, JO, and NT packages. 

logic symbol t 

G (1) DIR (14) 
CBA (16) 

SBA (15) 

CAB (28) 

SAB (27) 

G3 

3 EN1 [BA] 

3 EN2 [AB] 

C4 

G5 

C6 

G7 

r;~;,r--~~~~~~~(2H6~) A1 .... (H2) ............. ~I'1 ;>1 B1 

~~~~~ _____ 7~ ______ i-~~~(Z~5~) 
.. B2 

~~~t------------t~~(~Z4) -<II 83 

.. ~-.~-t--------------~~~~(Z~3~) B4 

'~~~~-----------1-.~(~20~) -<II B5 

11~~~t------------t~~(~19) -4 B6 

p;~~t------------t~~(~18) -4 B7 

'~;~~t------------t~~(~17) ... B8 

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

Pin numbers shown are for OW, JO, and NT packages. 
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54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 6 V 
Input voltage, VI (see Note 1) ................. , .......... " ..... -0.5 V to Vee+0.5 V 
Output voltage, Vo (see Note 1) ................................. -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ............................. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous current through Vee or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±200 mA 
Storage temperature range ......................................... - 65°C to 150°C 

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

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

recommended operating conditions 

54ACT11848 74ACT11848 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level Input voltage 0.8 0.8 V 

IOH High-level output current -24 -24 rnA 

IOL Low-level output current 24 24 rnA 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

dtJdv Input transition rise or fall rate 0 10 0 10 nslV 

TA Opersting free-air temperature -55 126 -40 86 ·e 

2-290 TEXAS ." 
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54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

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

TEST CONDITIONS 
TA - 25°C 54ACT11846 74ACT11846 

UNIT PARAMETER VCC MIN TYP MAX MIN MAX MIN MAX 

4.5 V 4.4 4.4 4.4 
10H = -50 ~A 

5.5 V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H = -24 mA V 

5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5V 3.85 

10H = -75 mAt 5.5 V 3.85 

4.5 V 0.1 0.1 0.1 
10L = 50 ~A 

5.5 V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10L = 24 mA V 

5.5 V 0.36 0.5 0.44 

10L = 50 mAt 5.5 V 1.65 

10L = 75 mAt 5.5 V 1.65 

10Z Vo = Vee or GND 5.5 V ±0.5 ±10 ±5 ~ 

II VI = Vee or GND 5.5 V ±0.1 ±1 ±1 ~ 

Ice VI = Vee or GND, 10 = 0 5.5 V 8 160 80 ~A 

4lee~ 
One input at 3.4 V, 

5.5 V 0.9 1 1 mA 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 pF 

eo Vo = Vec or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 

timing requirements. Vee - 5 ± 0.5 V (see Figure 1) 

TA - 25°C 54ACTl1848 74ACTl1848 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency MHz 

tw Pulse duration, CAB or CBA high or low ns 

tou Setup time, A before eLKt or B before eBAt no 

th Hold time, A after CABt or B after CBA t ns 
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54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3·STATE OUTPUTS 

switching characteristics (see Figure 1) 

FROM TO VCC TA - 2SoC S4ACT11646 74ACT11646 
PARAMETER 

MAX MIN (INPUT) IOUTPUT) RANGE MIN TYP MAX MIN MAX 

fmax S.O ±.0.5 V 

tpLH 
5.0 ±0.5 V 

5.1 
A or B B or A 

7.2 tpHL 

tpZH IT 
6.2 

A or B 5.0 ±0.5 V 
tpZL 7.2 

tpHZ IT 
6.5 

A or B 5.0 ±0.5 V 
tpLZ 7.2 

tpLH 6.4 
CBA or CAB A or B 5.0 ±0.5 V 

tpHL 9 

tpZH 7 
DIR A or B 5.0 ±0.5 V 

tpZL 8 

tpHZ 6.6 
DIR A or B 5.0 ±0.5 V 

7.3 tpLZ 

tpLH SBA OR SAB 6.1 
A or B 5.0 ±0.5 V 

tpHL IA or B high) 8.3 

tpLH SBA or SAB 6.1 
A or B 5.0 ±0.5 V 

8.3 tpHL IA or Blow) 

operating characteristics. Vee - 5 V. TA ,. 25 0 e 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 
Outputs enabled 

CL = 50 pF. f = 1 MHz 
Outputs disabled 
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54ACT11646.74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

FROMOUTPUT ______ ~------~--~~S~1 
UNDER TEST 500 II 

CL-50pF 

(See Note All 
500 II 

2 X VCC 

o OPEN 

r 
TEST 51 

tPLH/tPHL OPEN 

tpLz/tpZL 2 X VCC 

tpHz/tpZH GND 

LOAD CIRCUIT 

TIMINGINPUT~5V - - - -3V 
(See Note BI . 

I 0 

tsu~ If-

INPUT .L1.5V \::'1' 1~;-- -3
0

V 
(See Note BI---'1 l\ 

I I I Je-th-'! 

• ~ .. ~.-:::----3V 
DATAINPUT~ ~O 

tPLH~ ~tPHL 

I_---"'~ - - VOH 
OUTPUT 50% Vcci 50% vcc)l 

• . '---VOL 

SETUP AND HOLD TIMES PROPAGATION DELAY TIMES 

~ 3V 
OUTPUT CONTROL L1_5_V _______ f+-1_.5 V _______ 0 
(Low-level enabllngl I.' • 

It-tPZL...-.j If-tpLZ~ OUTPUT 
WAVEFORM 1 
51 at 2 X VCC 

(See Note CI 

II I ~~VCC 
II 150%VCC I ' .... _____ I---~ 202! '!2C_ VOL 

It-tpZH -+I I 
OUTPUT I V 

WAVEFORM 2150% VCC I "tBO%Vcc- OH 
51 at GND l' I .J'--(See Note CI _____ .J It-tpHZ~ - 0 

ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 II, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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MECHANICAL DATA 

ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed 
in the page heading regardless of package. The ,availability of a circuit function in a particular package is denoted 
by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to 
mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE 
1 

1. preflx------------------ll 
Blank = Standard product 

SNJ = JEDEC Publication 101, Class B 
JANB = MIL-M-38510 Qualified 

2. Unique Circuit Description ______________ .J 

Must contain 9 or 10 characters 
(From individual data sheet) 

74AC11000 
2 

3. Package----------------------~ 

Must contain one or two letters 
J,JO,JT, N,NT 
0, OW ("Small Outline" Packages) 
FK (Leadless Ceramic Chip Carrier) 

4. Tape and Reel Packaging---------------~ 

Must be designated by the letter R and valid for 
surface mount packages only. 
All orders for tape and reel must be for whole 
reels. 
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MECHANICAL DATA 

0014 and 0016 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. 

0014 
0016 
(16-pin package used for illustration) 

1.75 10.0891 
;:35To".05ii 

0.78 10.0311 
0.28 10.0111 

r 

j l 0,457 10.0181 
0,356 10.0141 

PIN SPACING 
1.27 10.0501 
«Se. Note AI 

~ DIM 

A MIN 

A MAX 

8 14 

4.80 8,55 
(0.189) (0.337) 

6.00 8,74 
(0.197) (0.344) 

16 

9.80 
(0.386) 

10.00 
(0.394) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0,25 (0.0101 radius of true position at maximum material dimension. 
B. Body dimensions do not include mold flash or protrusion. 
C. Mold flash or protrusion shan not exceed 0,15 (0.006). 
D. Lead tips to be planar within ±0.051 (0.002) exclusive of solder. 
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MECHANICAL DATA 

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 temperatures 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. 

DW020 
DW024 
DW028 
(20-pln package used for illu8tratlon) 

Ir~­
~r2D 
10,15 (0.4001 

7,55 (0.297) 

7,45 (0.293) 

'j 

L~0 :;:;:;:;:;:;::;:;::;::;:rrn:;:::;~'D 

0,786 (0.031, 

~ 

~ DIM 
16 20 

A MIN 
10.16 12.70 

(0.400) (0.500) 

A MAX 
10.36 12.90 

(0.408) (0.508) 

9,0 (0.3541 

0.5 10.021 x '''Lf:;=i.iT0:3iii==J 
!.=19 )jl r ..... \"7.NOM ~ <PLACES P 

0,230 (0.0091 1,21 (0.050" 

0,40 10.016) 

24 28 t 

15.29 17.68 

(0.6021 (0.696) 

15.49 17.88 

(0.610) (0.704) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

tThe 2S-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. 

S. Body dimensions do not include mold flash or protrusion. 
C. Mold flash or protrusion shan not exceed 0.15 (0.006). 
D. Lead tips to be planar within ±0.051 (0.002) exclusive of solder. 
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!IIIECHANICAL ,DATA 

N014 plastic dual-in-line package 

This dual-in-line package, consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductiveplastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when 0p!lrated 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, sufficie'nt tension is provided to secure the package in the board during soldering. 
Le,ads require no additional cleaning or processing when used in soldered assembly. 

N014 

19.8 10.780) 

~ 18.010.710) I 

,,:.::=1: VV:: I 
80000@0 

'i.ka'i. I::!~:~~~O) 
(0.250 ± 0.010) 

-..j 2.0 10.080) NOM I -1. --I 1--1.7810.070) MAX 14 PLACES f9i-,:: '0'5110'020)~1 
0.2510.010) 508 10.2001 MAX MIN 

NOM '.~ 
• -SEATING PLANE t ' .-J 0.84 (0.0331 MIN 

~ ~ M~ 
14 PLACES ,:",\1- 0.36Io.01~: j ~ '-..j I-0533 10.0211 

~:~L~~~S 3.1710.1251 MII~j I, 0,:38110.0151 
(See NOles Band CI 2,03 ± 0,51 j..- (See 1:;!:';~~d C) 

10.080. 0.0201 

4 PLACES PIN SPACING 2.5410.1001 T. P. 
(See Note AJ 

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 seating 

plane. 
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MECHANICAL DATA 

NO 16 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 

N016 

~--"""oj-·(/3~~: ~~~~Ol 
6,35:t 0,25 

10.250. 0.010) 

2,010.080) NOM 

(See Notes Band Cl 

Parts may be supplied in accordance 
with the alternate side view at the 
option of TI plants located in EUrope. 
In this case, the overall length of the 
package is 22,1 (0.810) max. 

0,84 iO.033) MIN 

ALTERNATE SIDE VIEW 

-1 !--1,78 10.070) MAX 16 PLACES 

t O'51~~~20)~~ 
5,08 10.200) MAX L 

L 0,84 10.033) MIN 
r- 16 PLACES 

3,1710.125) MIN L' I ~I-- g:~~~ igg~~1 
2,41 (0.095) ~ ,s.:~:;~~E:"d C) 
1,0210.040) PIN SPACING 2,5410.100) T.P. 
4 PLACES (See Note A) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,2510.010) 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 10.020) above seating 

plane. 
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MECHANICAL DATA 

N020 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 bQard during soldering. 
Leads require no additional cleaning or processing when used in sc;>ldered assembly. 

N020 

'i. 
7,62± 0,25 

10.300 ;t 0.010) 

2,0 (0,080) NOM 

0.25 (0.010) NOM 

20 PLACES --t\ \-- ~): ::~~:: 
20 PLACES 

(St. Nota 8 and CI 

~ II J L 1.91iO.07'I 
:::::;l1lI r-- 1,02 {O.04Ot 
;::::a 4 PLACeS 

CD VIEW. 
...... Parts may ba supplied in accordance 
" , with the alternate side view at the :::r option of TI. European-manufactured e» parts may have pin 1 as shown in 
~ view A. Altarnate-side·viaw parts 
_. manufactured outside of the USA n may have a maximum package length 

~--------:~~~:::::--------~ 

C» of 26.7 (1.0501. 
_ ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

c 
C» 
r+ 
C» 
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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 seating 

plane. ' 
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MECHANICAL DATA 

NT024 and NT02St plastic dual-in-line packages 

Each of these packages 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 and 28'pin packages, the letter N is used by itself since the 24'pin and 28·pin packages may be available 
in more than one row·spacing. For the 24'pin and 28'pin packages, the 7,S2 (0.300) version is designated NT; the 15,24 (O.SOO) 
version is designated NW. If no second letter or row'spacing is specified, the package is assumed to have 15,24 (O.SOO) row-spacing. 

NT024 
NT028t A 

(24-pin package used for Illustration) @@@@@@@@@@@@ 

~.,,,-di : :: :: ::::: I Ii. Ii. 
B 

c 000000000@@@ 

~-
-2,0 (O.ODO) NOM 

E --1 r- G --.l... 
~.25 (0.010) NOM 5,08 ~.200) 

MAX 

-SEATING PLANE l~··-'-! lOS' Jr 0.36(0.0141 

L---24P~ES I I 
24 PLACES - w--,' --I j.-- 0,.33(0.0211 

0,25 (0.010) 4,06 (0.160) 0,381 (0.015) 
24 PLACES 3,17 (0.125) 

F ~ PIN SFACING 2.54(0.1001 T.P. 

24 PLACES 
CSee Notes B and C) IS .. Not .. B and C) 

(Sea Note Al 

DIM A C D E F G 

DESIGNATION MIN MAX 
B 

MAX RNOM MIN MIN MAX MIN MAX 

28,S 31,8 7,62 ± 0,25 7,1 2,4 0.38 0,71 2,16 1,14 1,78 
NT024 

(1.125) (1.250) (0.300 ± 0.010) (0.2BO) (0.093) (0.015) (0.02B) (0.085) (0.045) (0.070) 

NT02Bt 
34,0 37,1 7,BB ± 0,25 6,BS 1,02 0,51 0,51 2,03 1,02 l,7B 

(1.33B) (1.462) (0.310 ± 0.010) (0.270) (0.040) (0.020) (0.020) (O.OBO) (0.040) (0.070) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

t The 2B-pin package drawing is presently classified as Advance Information. 
NOTES: A. Each pin centerline is located within 0.25 mm (0.010 inch) 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 seating 

plane. 
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MECHANICAL DATA 
• " ., t "', ','. 

FK020 and FK028 ceramic chip carrier packages 

3-10 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid 
and braie 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 
FK02a 
(28-termlnal package shown) 

JEDEC 
OUTLINE 

DESIGNATION" 

MS004CB 

MS004CC 

CERAMIC CHIP CARRIERS 

NO.OF A 
TERMINALS MIN MAX 

20 
8.69 9.09 

10.3421 10.3581 

28 
11,23 11,63 

10.4421 (0.4581 

B 
MIN MAX 

7.80 9.09 
10.3071 10.3581 
10,31 11,63 

10.4061 10.4581 

'AII dimensions and notes for the specified JEDEC'outline apply. 

0.71 (0.028) I 
0,56 (0.022) '1 f----11 2;03 (0.080) 1--+ 1.63'(0.064) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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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 sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 

J014 

~19.9410.785) J 
I 19,1810.755) I 

I@@@@@@@ 

'~"='''~i::::::: i 
~-----r---- ~:~~:~.~~~: 0000000 7,11 10.280) 

6.22 10.245) 

--1..1:= 1,27 0,51 10.020) MINl -- ... 1,7810.070) MAX 14 PLACES mI0.050) NOM 5,08 ~0.200) 10 ~ w W S~~~!~T 

1~~: -SEATING PLANE 8MAX .uH ~ uHuH ij 1_ 1-0,6910.027) MIN 
I ~ I 14 PLACES 

14 PLACES ---.II.--.. ( 023) ,-"-- ~ --11.. ~:~: (~:015) 14 PLACES 
0,36 10.014) 3,30 10.130) 
020(0008) MIN 2,5410.100) 
14 PLACES 1,78 (0.070) PIN SPACING 2,54 (0.100) T.P. 

4 PLACES (See Note AI 

Falls Within JEDEC TO-116 and EIA MO-001 AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

J016 ceramic dual-in-Iine package 

This hermetically sealed dual-in-line package consists of a ceramic base. ceramic cap. and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7.62 (0.300) centers. Once the leads are compressed and inserted. sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 

J016 

Ii. Ii. 

19,94 (0,785 ~ 
19,18 (0.7551 I 

~@)@@@®@)G) 

··,,='""'t:::::J 
00000000 

1,78 (0,0701 MAX 16 PLACES 

g ~:~~ ~~~!~: ~~:~! ~~:~~:. 
-1 1,27 (0.0501 NOM 

It!\ r:;~:t;:;:;;;;:;~ GLASS , SEALANT 

'~: - SEATING PLANE __ -....I.... __ ---...-- 1~~-It__Itt0'~2(~~~~k~IN 

16 PLACES \ I.- 0,36 (0.0141 
~, 0,20 (a.OOB) 

16 PLACES j L 0 58 0.0231 -IIi' 0.15 
~ 16 PLACES 

~:~ ~~:~~~: 4 PLACES 

• For memories of 64 bits and up, a few MSIILSI products in Series 54174 and Series 54S/74S that are 
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 

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

J020 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame, 
Hermetic sealing is accomplished with glass, The package is intended for insertion in mounting-hole rows 
on 7,62 (0,300) centers, Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering, Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly, 

J020 

'i 'i 

24,76(0,915) 
1""·>-----23,62 (0,930) -----I·~I 

.~,,-'".~{ ~ ~~ ~ ~ ~ ~ ~j 
1,1810,010) MAX 20 PLACES 

g;;;;:'~;; 
"1 1,27 (0,050) NOM 

~ 
GL= 

~""'''''''''''''''~'''''''I'''''I~ SEALANT 

lOS. _S~~~~~G ---'--.-----..--

"9ii" MIN 114-+1--14----1-1+-- ~::~~g~~) MIN 
20 PLACES -.--------I,J 

II 0,36 (0,014) • 
..-.\"'- 0,20 (0,008) I 

20 PLACES 

0,58 10,023) 
0,3810,015) 
20 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0,25 (0,010) of its true longitudinal position, 
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MECHANICAL DATA 

JD ceramic side-braze dual-in-line packages 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 

JD CERAMIC-SIDE·BRAZE 

blt-N-+.=======_B_M_AX_-_-_-_-_ -_ -_ -_ -_ -_-+I-I 

",;~=: n 0 []T ORNUMBERI~l ~ 
G)------------------~ 

!i !i 
10--- A ----.t 1.78 10.0701 

1- _I 0,51 10.0201 MIN 0'7610.0~01:1 t , 
~ l.ffi(VVViflMfm 5,08 10.2001 MAX _SEATING • 

:05,' PLANE ~ 3,18 10.1251 MIN 

II 0,38 10.0151 1,9141~Lo;~isMAX -0/ 1--1 j 
...jj.- 0,20 10,0081 -01 j.-2,54 10.1001 NOM 0,5310.0211 

~~~.S~:~I~~ 0,38 10,0151 

~) 
DIM 

24 28 

A +0,51 1+0,020) 15,24 15,24 

-0,251-0,010) 10,600) 10,600) 

B IMAX) 31,8 36,8 

(1.250) (1.450) 

C(NOM) 15,0 15,0 

(0,590) (0,590) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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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 pins are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-diped") pins require no additional 
cleaning or processing when used in soldered assembly. 

JT024 

r;;;:~;;®®®® · · ~;"-~-C::::::::::I 
6~~:: 0®00®®0®®®®® 

O,3810.015} 
, 1,27 (0.050) NOM M N ~ 24 PLACES l.1\ 5,~~;00I 0,76",0301 

SEATING-,r--T-f-i 
PLANE 

24 PLACES 

0.3610,0141~1-- 3,30~rN130) U 
0,20 (0,0081 
24 PLACES PIN SPACING 2,5410.1oo) T.P, 

2,54 (0.100) MAX IS .. Note AI 
4 PLACES 

GLASS 
SEALANT 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. • ca ... 
ca 
C 
'ii u 
·C 
ca 
.c: 
u 
CD 
:E 
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TI Sales Offices TI Distributors 
ALABAMA: Huntsville (205) 837·7530. 

ARIZONA: Phoenix (602) 995-1007; 
Tucaon (602) 624-3276. 

CALIFORNIA: Irvin. (714) 660-1200; 
Seeramento (916) 929-0197; 

r.~~'M.~~~~~r~t~~; 
:;:'=J~IW. 2(~~~~.7759. 
COLORADO: Aurora (303) 368·8000. 

CONNECTICUT: Wallingford (203) 269-0074. 

~~~t.;.:r~~fM=~ (305) 260·2118; 
Tampa (813) 288.Q420. 

GEORGIA: Norcro .. (404) 662·7900. 

ILLINOIS: A~lngion H.lght. (312) 641).3000, 

~D:~ ~rs)':1tM73-6400; 
IOWA: C.dar Rapid. (319) 395-9550. 

KANSAS: O¥erlond Porlc (913) 451·4511. 

MARVl.AND: 8eftlmore (301) 944·8600. 

MASSACHUSETTS: Wanham (617) 695-9100. 

:::Jcr.:ict:(~:f:7~~~ (313) 55~1500; 
MINNESOTA: Eden Pral~o (612) 828·9300, 

MISSOURI: St I.oul. (314) 569·7600, 

NEW JERSEY: 1 •• lIn (201) 750-1050. 

NEW MEXICO: Albuquerque (505) 345-2555, 

NEWVOAK: ~acUU~'5)463.g291; 

~=~'::~~. (914) 47h~J:o~d (716) 385·enO; 

NORTH CAROLINA: Charlolto (704) 527.Q930; 
RII.lgh (919) 87 .. 2725. 

::~ ?:."3'ih2=~~~6) 464-6100; 

OREGON: a_ (503) 643-6758. 

PENNSYLVANIA: aluo Bell (215) 825-9500. 

PUERTO RICO: Heto Rey (809) 753·8700. 

TENNESSEE: Johnson City (615) 481·2192. 

TEXAS: AuotInJ:12) 251).6769; 
~~~3~'2=~~ord'on (214) 68D-5082: 

UTAH: Murroy (801) 268-6972. 

VIRGINIA: Flirt .. (703) 649·1400. 

WASHINGTON: Redmond (206) 881·3OaO. 

WISCONSIN: BnIoldield (414) 762·2699. 

CANADA: ~n. DnhIrio (6':J. 72 .. ,970: 

="IChLe~~~:,~r:U,se':i.8': 

TI Regional 
Technology Centers 
CALIFORNIA: Irvlno (714) 881).6140: 
SonIa Clore (408) 74 .. 2220: 
Torr._ (213) 217-7019. 

COLORADO: AunI,. (303) 388-8000. 
GEORGIA: NO_II (404) 682-7945. 

IWNOIS MI_ Holghls (313) 640-2909. 

MASSACHUSETTS: WOlllllm (617) 895·9196. 

TEXAS: Rlohlrd_ (214) 880-5088. 

CANADA: Nepeen, Ontario (613) 728-1910. 

TI AUTHORIZED DISTRIBUTORS 
Arrow/Klerulfl Electronics Group 
Arrow Canada (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. 
Nawburyport, Massachusetts 
(617) 462-9332 . 

ALABAMA: Arrow/Klerulff (205) 837-6955; 
Hall-Mark (205) 837·8700; 'Marlhall (205) 881·9235; 
Schweber (205) 895.Q480. 

ARIZONA: ArrowlKierutff (602) 437·0750; 

~~~:r(:O~ ~;7~~~:~~h~~~~:90: 
CAUFORNIA: Loa AngeleslOr.n~ County: 
Arrow/Kierulff (81S) 701.7500, (714) 838-5422; 
Hall-Mark (81 B) 716-7300.(714) 669""'00, 

~
'3! 217-8400; Marahall (818) 407-0101, (818) 459-~OO, 

714 '58-5395: Schweber (818) 999-4702: 

8~: =~: ~~~~~ ~~=j~: ~1~\ :~:~; 
.cramento: HaK·Mark (918) 722·8600; 

='];1~&'~8~r.~:00: Schweber (916) 929-9732: 

Sin Diego: ArrowJKierulft (619) 565-4800; 
HaIl·Marl< (619) 26 .. ,20,: Marshall (619) 578·9600: 
Schwebe~619) 451).0454: Wyle (619) 5115·9171: 

~:~.~~ (:) :I~~; =~~(= ~:1~~OO. 
Schweber (408) 432·7171; Wyle (408) 127·2500; 
Zeus (408) 998·5121. 

COLORADO: Arrowll<lerulfl (303) 791).4444: 

~~~:r(r:J) ~BBJ'~:~~~hiJ~:'~:S3: 
CONNETICUT: Arrowll<lerulfl (203) 265-7741; 
Hall·Mark (203) 269.Q1OO: Marshall (203) 265-3822: 
Schweber (203) 748·7080. 

Hall·Mark (3OS) 85 

~=~~~~a~ 
Marshall (813) 578-1399. 

~e~=~Al4~~':= ~:h"';J~~sr~23-5750; 
Sctlweber (404) 449-9170. 

ILLINOIS: Arrow/Klerulll (312) 251).OSoo: 

~:~:r~3\3~21=~~=~:~ Ig~~ :e~;Eg: 
INDIANA: Indlan.polla: Arrow/Kierulff (317) 243·9353; 
Hall·Mark (317) 872·8875; Marshall (317) 297-0483. 
IOWA: Arrow/Kierulff (319) 395·7230; 
Schweber (319) 373·1417. 

~I~~:: (:a)':a~r7:A~=::(~~3rl~~~~1·~;542; 
Schwaber (913) 492·2922. 

MARYLAND: Anowll<lerulll (301) 995-6002: 
Hall·Mark (301) 98 .. 9800: Marshall (301) 640·9450: 
Schweber (301) 840.5900; Zeus (301) 997·1118. 
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MASSACHUSETTS Arrow/Kierulff (s.:m 935·5134; 

~=~:r(~'~ W~~, ~:1~~~~:~;58.0810; 
Tme (617) 532·8200: Zeus (617) 863·8800. 

MICHIGAN: Detro": Ar~/Kierutff (313) 971-8220; 
Marshall (313) 525-5850; Newark (313) 967-0600; 
Schwaber (313) 525-8100; Grand Rapid,: ArrowJKierulff (616) 243'()912. 

MINNESOTA: Arrow/Kierulff (612) 830-1800; 
Hall-Mark (612) 941·2600; Marshall (612) 559-2211; 
Schwaber (612) 941·5260. 

MISSOURI: St. louis: Arrow/KIerulff (314) 567.saaB; Hall·Mark (314) 291-5350; Marshall (314) 2914650; 
Schwaber (314) 739-0526. 

NEW HAMPSHIRE: ArrowJt(ierulff (603) 668-8968; 
Schweber (603) 625·2250. 

~~ ~::~6; ~Rt':~~!i~sO(do5g18=5s0; Hall·Mark (201) 575-4415, (60S) 235·1900; 
Marshall (201) 882·0320. (609) 234-9100: 
Schwaber (201) 227-7880. 

NEW MEXICO: Arrow/Klerulll (505) 243-4566. 

:~~e~~ ~~ ~~~~: Hall-Mark (516) 737-()600; 
~a~:~W~l~~l:lc:,i24; Schwebel (516) 334-7555; 

Roch.lter: Arrow/Kierulff (718) 427..Q300; 
Han·Mark (716) 244-9290; Marshall (716) 235-7620; 
Schweber (716) 424-2222; 
Syracu .. : Mal'$hall (607) 798·161,. 

NORTH CAROLINA: ArrowlKlerulll (919) 878-3132. 

~~~h~~5C:,r~ '~~~~;=~~~r~f~76-0000. 
~::~ar~'~j~~:~!~::~f~'2;~~~; 
Schweber (216) 464-2970: 
Columbus: Arraw/KIerulff (614) 438-D928; 
Hall·Mark (614) 888·3313; 

g~=:1 ~;~C:=~~~h~~Tl~3) 43~1800. 
OKLAHOMA: Arrowll<lerullf (918) 252·7537; 
Schwabe< (918) 622~ • 

~:~~~~~=~~~)(~~'sooo. 
PENNSY1.VANIA: ArrowlKlerulll (41~ 1158-7000. 
~~r:;1mi~~i~~~.7037; 
TEXAS: Aullln: ArrowlKierulff(512).1J3S.4180; 
Hall·Mark (512) 258-8848; Marshall ~12) 837.1991; 

~::e~~~~~r~~~; 8J4.9857; 

~:!:~:r(~1,~)=~d; ~"e'1,~1~~;. 
Zeus (214) 783-7010; 
Houoton: ArrowlKlerulll (713) 530-4700: ' 

~=:rW,%~:~,,(:,~':~: 
UTAH: Arrowll<lerulll (801) 973-6913: 
Hall·Mark (801) 972·1008; Marshall (801) 485·1551: 
WyIe (801) 97'-9953. 

::~~~~g~Ni4::~~= 1::/ :=: 
WISCONSIN: Arrowll<lerullf (414) 762.Q150: 
Hall·Mark (414) 797·7844: Mal'$hall (414) 797-8400: 
Schwabar (414) 784-9020. 

236-5325: 
2 8: 

MonIr ) 735-5511: 
Future 4) 694-n10; . 
Ottawa: Arrt:IN Canada (613) 228-6903; 
Futur. (613) 820-8313; 

~r=:C.1Wo:~~nl~~a6)(~W.:::9i231; 
Future (416) 838-4"': 
vancouver. Future (604) 294-1166; 
Wlnnlpog: FulUre (204) 339-q554. 

Customer 
Response Center 
TOLL FREE: (BOO) 232-3200 

OUTSIDE USA: (214) 995-6811 
(8:00 a.m. - 5;00 p.m. CST) 

au 



· Tl Worldwide 
Sales Offices 
~~:~:.: :~=~~ m?ft&Jve, suu. 51~, 
:~f=t: :r=:1':N. N. 23rd Ave.;, Pho~ni~. 

COLORADO: AUfQrI: 1400 S. Potomir.c Ava., 
Suite tOl, Aurora. CO 80012, (3031388-8000. 

=~:rd~~ vr':~~~~~':~~~Po~~~rfar 
, CT 06492, (203) 269-0074. 

FLORIDA: Ft. ~IIO: 278& N.W. 62nd St., 
Ft. Lauderdale, FL 33309, (3051 973-8502: 

, .... nler Parkway, 
Malt/ 880-4800: 
T.m BlVd., Suite 101. 
Tam,.. 420. 
GEORGIA: NorcfOla: 6515.Spaldlng Dri~,., Norcross, 
GA 3OQ92, (4041 882-7900. . 

~~II~g~!~ .%l~"ft:.~LH=~:(g:t ~t=.qUln, 
::~8~:'= ~~91W='~ Inwood Dr., Ft. Wayne, 
IndIanIpoII.: 2346 S. Lynhurst. Suite J-400. 
Indianapolis, IN 48241, (317) 248-8565." 
IOWA: Cell .... _: 373 COIII~s Rd. NE, Suite 200, 
Cadar Rapldl, IA 52402, (319)395-9550.' . 

MARYLAND: ."tlm ... : 1 Rutherford Pt., . 
7133 Rutherford Ad •• Baltimore, MD 21207, 
(3011 944-8800. . . 

MASSACHUSETTS: W ...... m: 504 Tot/On Pond Rd:, 
Walth .. , MA 02154, (811')8115-9100. 
Mtc"toNk.FarmlmltOn tflUo:33731 W; 12 Mile Rd., 
Farmington Hills, M\ 48018, (3131553,1500. 

MINNESOTA: Eden .... lrIo: 11000 W. 78th St., 
Eden Pralrle, MN ~ (812) 828-9300. 

~1~~R~~:,~~~~s:80~ard Pkwy., Ken ... 
St. Lour.: 11818 IIonnan .Drive, St. Louis, 
MO 63148, 13141 588-7800. 
NEW JERSEY: 1_ 485E U.S. Routo 1 SOuth, 
Parkway Towers, Iselin, NJ 08830 (201) 150-1'050 

~rA::=U~~TrI~': f='~=rnt I't<wy 

~::~.e.~~'v~~~~f"II .. er Dr:, E .. t 
Endloott 1 ft., P.O. Box 818, Endicott, 

! NY 13780, M .... 11e: 1 Huntln~on 
Quadran,'e, Ilu. Box 2938, .MelYllle, 
~;~t~~':', 'J5 3JI5.6~ 2851 Clover St., 

~'~"f."(;~)~3-= Rd., Poughkoopsle, 

NORTH CAROLINA: CII._: 8 Woodlawn Green, 
Woodlawn Rd., Chartotte, NO 28210, ~ 527.()9(lO: , ~~~'B~.,gl. Blvd" Suite 1 , Raleigh. 

OHIO: Bnchwood: 234Q8'Commerti8 Park Rd .• 
BeachwOOd, OH 44122, (2181484-8100: 
~:1BfW~7:124 Linden A .... D~ton, 

OREGON: _ 8700 SW 1000h St .. Sulto 110, _.rton, OR 11700!;, (S03) 843.a758. .' 

~~rw!~~:;:~~P~t'I=~'1n'~~J3:W Y~rk ~r., 
800:=:: ~ 1~~r(4~~)'7~t-=~ Office Park, 

:~I~~~~C.~~~:~ =~f~= ~'d8.g .. 
TEXAS: Austin: P.O. Box 2909. Austin. TX 78769. ' 
~I~~.~~~k~-:-: 1001 E. Campbell Rd., 

~JI~~ ~a:~!:::~~~~.~fJr~,~~'· 
~~ ~:=:. ~~~~~(~1~~~~N.~th, , 

UTAH: Mu ..... ': 5201 South Green SE, 'Suite 200-, 
Murray, UT 84107, (1101) 288-8972. 
VIRGINIA: Falrtax: 2750 Proapenty, Fairfax, VA 
22031, (703) 8411-1400. . 

WASHINGTON: AIdmond: 5010 1481h NE, Bldg B, 
Suite 107, Redmond. WA 98052. (206) 881-3080. 

=mr.:~~~I:io=:'-=i =: ~~~}~:~:b. 
CANADA: NlPun: 301 Moodie Drive, Mallo~n 
Center, Ne~. Ontario, Canada, K2H9C4. 

~I~~~~J .!IIi ~'\';~~:~jo~.~.::~re St.. E .. 
~ 884-9181; SI. Laurent: VUle St. Laurent Quebec, 
can.J~:S~7~~1~)l3'5~~rent. Quebec, 

ARGENTINA: Texu -Instrumenta Argentina 
~i~~~1~e~=~~~a~301:.h Floor, 1035 Buenoa 

AUSTRALIA (A NEW ZEALAND); T,xas Instruments 
Australia Ltd.: "',10 Talavera Rd., Nort~ Ryde 
LS~d3a'!1 New South Wales, AUltr:: ~~: 
Melbou .3+"287-4877; 
171 Phlll beth, South Australia 5112. 
8+2 
AUSTRIA: T,xas Instruments Gas.m.b.H.: 
=::;~~be 8116, A·2346 SrunnIGebirge, 

BELGIUM: Texas Instrumentl N.Y. Ballium S.A.: 

~~~~=~~a.,;~:::~~.~~e e 18 Fusee. 

BRAZIL: Texas Jnstruments ElectronlCOl do Br8l11 
i:.~~~:. ';.~~t'd::H~ Andar Plnhtlroa, 05424 

DENMARK: TexlI Instrumenta AfS, MairefundYeJ 
48E, DK·2730 H.~ev,Denmark, 2 - 917400. 
FINLAND: Texas Inatruments Finland OY: 
TeolUluuskltu 190 00511 Helalnkl 51, Finland, (90) 
701·3133. 
FRANCE: T.x .. Inatruments France: Headquarters 
and Prod. PI 270 Vllleneuve-Loubet, 
!93l2Q.OI.oI: , BP 87 8-10 Avenue 
MOrane-Sau1 eJlzy.Ylliacoubl!y,E._ m.. 948-97.12: Oltrc coully, 

~::.BUb: =::ltiot 
Qual Kle 

(81 22·12.: nn .. , M 
35 00 Rann .. ~ 31-54 .. ; oulOu.e sal .. 

~r1~-r:r~~.c(8r)m:1c:1:~CCO:::fre'J~s 
~~1~7~~.-148 Rue ParadiS, 13008 Maruma, 

." 
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JAPAN: Texas Instruments Asia Ltd.: 4F Aoyam. 
~g~~!'.:n1~~I~2'1~~;==r:~::,~.u. 
~:=I:~~:t:. ~..:~~~cr':1; Nagoya 
Branch, 7F Deinl Toyota West Bldg., 1()'27, Meiekl 
:;~;'~UrMU Nagoya, Japan 

KOREA: Texas Instrument. Supply CO.: 3rd Floor, 
~~~~?f<o~'!.~ir.e&~angnam-ku, ,. 
MEXICO: T,xas Instrum,nts d, Mexico S.A.: Mexico 
g~~: :::tg~~~~ -10th Floor, MexiCO, 

MIDDLE EAST: T.xas InatNments: No. 1~ Floor 

~:=aB~dJ;r3~~=:',~r:,: ~·f~~1. .' . ,: 

NETHERLANDS: Tex18lnetrumlnts HOfland B.Y., 

~u?,j~~t!=aI.~~~r,. CB AmSTerdam, 

=:'':~3r~~ol~~:::=~ ~0;:L~: PB108, , 

PHILIPPINES: Texas Instruments ASladUd.: 141h 

~:'I~.'tr~l::d~,:r~rn:'~f+8;'=r.· 
PDRTU : Texas Instrument. E:ul~nto 

Elect ~~:Ba~~:'~Mi.l'~~~at, 

""'1.~:4:x=f~':'=-:'~ ~~~~ng 
=:btt~4 ~m~~: =~~~.Indus'rlal Estate. == J~~"..!~s~~T."J~'rrS;~1ra1~1l~ 
SWEDEN: Texas Inatrumenta International Trad. 

~:::,~~ ~v:J~~f~I~::':'X 38103. 1~ 
SWITZERLAND: TPH Inalrum,nls, Inc., Retdst ...... 
8, CH.aa53 Dletlkon (Zuerlchl SWitzerland, 
1-7402220. 

TAIWAN: TexIS Instrumentl SUPPI~ Co.: Room 903, 

r.rw~~ ~=bI~ol6h~~~~2K~an.1'::1. Taipei, 

UNITED KINGDOM: T .... In.trumon .. Umltod: 

r7=nSt':r.m::cr~c:::s.~:JII~A, EW=dN=, ' 
Stockport, SK4 2RT, England, 8r."'4,C2-7182 . 
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