































































































































































































































































































































































































































































































































































































































































































































































































54ACT11521, 74ACT11521
8-BIT IDENTITY COMPARATORS

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I 5000

LOAD CIRCUIT

INPUT
(See Note B)

N
-
_%

OUTPUT

PROPAGATION DELAY TIMES

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

SUNoNI) SOID PedUBAPY

Xip
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54AC11533, 74AC11533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2957, JULY 1987

8-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-Pin Vcc and GND Configurations to
Minimize High-Speed Switching Noise

EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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, 1/O ports, bidirectional bus drivers, and
working registers.

The eight latches of the 'AC11533 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 ‘AC115633 is functionally equivalent
to the 'AC11373 except for having inverted
outputs.

54AC11533 . . . JT PACKAGE
74AC11533 . . . DW OR NT PACKAGE

(TOP VIEW)

54AC11533 . . . FK PACKAGE

20)5
e
ocpr
NC[ls
1afe

(TOP VIEW)

0089 8aa
MOT>2Z>100

VA== = o g

4 3 2 1282726
25]
24]
23]
22(]
213

2q [l 20(]

3|fn

19

12131415 16 17 18

oo

NC—No

oMo éNaNa) o]
222220
Qo (O G]

internal connection

70
8D
C

NC
8a

70
6Q

Advanced CMOS Circuits H

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

PRODUCTION DATA documents contain information
- current as of publication date. Products conform to

specifications
standard mmmJ'. Production processing does not
necessarily inclu

form
per the terms of Texas Instruments
testing of all parameters.

%3
INSTRUMENTS

Copyright © 1987, Texas Instruments Incorporated
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54AC11533, 74AC11533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

logic symbolf logic diagram (positive logic)

oc 24 e : 7Y
(13) oc
¢ 5 C (13)
(LR s ) N T C—DO-! )
2p f22) L (2 5 odct \ (L]
21 -y (23) 1
3D B~ 30 1D 1D
4p 20 L. @ 5
5p {17) | (9) G :
6D (16) ! (10) 60 22) -dc1 (2) 25
15| 1
70 19 =11 5 2D 1D
sp 114 L (12)
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and p-qC1 (3)
IEC Publication 617-12. (21) 3a
2 Pin numbers shown are for DW, JT, and NT packages. 3D ‘1D
1
FUNCTION TABLE (EACH LATCH;
> f ) qc1 @
o INPUTS OUTPUT a0 22 . 4a
< OC  ENABLEC D [+
m r
s L H H L .
a 4] —
0 L H L H “an 5Q
(4] L L X Qo 5D 1D
Q. H X X z
®) 1
c1 (10)
2 (16) 6
() 6D 1D
’ o b c1 & an o
(15)
3 70 1D
(7]
c
= Ldc1 (12}
(] (14) ] 8a
8D 1D

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

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

SUPPlY VOIBGE, VG - - v v v v v v e e e e -05Vto6V
Input voltage, V|(seeNote1).............,............' ......... -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) . . .. ... . i i oo -0.5VtoVcc+05V

Input clamp current, 1K (V] < Oor VI > VCC) . ... oo il +20 mA
Output clamp current, IOK (VO < 0orVQ > VCC) - oo i i +50 mA
Continuous output current, I0 (VO = Oto VCC) ...« oo oo +50 mA
Continuous current through VeCc or GND pins . . . .. ... ... i +200 mA

Storage temperature range . .. .. ... ..o it imin i e

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.
T i
2.212 I 1EXAS
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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
Vce  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \'
Ve =3V 2.1 2.1
VIH High-level input voltage Vge =45V 3.15 3.15 \
Vce = 6.5V 3.85 3.85
Veg = 3V . 0.9 0.9
ViL Low-level input voltage Vee =45V 1.36 1.35 \Y
Vee = 6.5V 1.65 1.65
Vg =3V -4 -4
loH  High-level output current | Vcc = 4.5 V -24 -24 mA
Vee =656V -24 -24
Vcc =3V 12 12
loL Low-level output current | Vcc = 4.5V 24 24 mA
Vec =65V : 24 24 2
Vy Input voltage 0 Vee 0o Vee \
Vo Output voltage 0 Vee o Vce v »n
dt/dv  Input transition rise or fall rate [+] 10 0 10 ns/V o
TA Operating free-air temperature —55 1256 | -40 85 °C .5
NOTE 2: No electrical or switching characteristics are specified at Vgc < 3 V. Operation between 2 V and 3 V is not recommended, 'g
but within that range a device output will maintain a previously established logic state. o
electrical characteristics over recommended operating free-air temperature range (unless otherwise )
noted) g
y TA = 25°C 54AC11533 74AC11533 .
PARAMETER TEST CONDITIONS vece ™IN TP MAX MIN MAX N TAX UNIT o
3V 2.9 2.9 2.9 b o]
loH = —50 pA 4.5V 4.4 4.4 4.4 Q
5.5 V 5.4 5.4 5.4 g
IoH = -4 mA 3v| 258 2.4 2.48
(Vo oh = —24 A 45V| 394 3.7 38 v g
55V | 4.94 4.7 4.8 -
oy = —-50 mAt 5.5 V 3.85 -1
IoH = -75 mAt 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 4.5V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
VoL loL = 12mA 3V 0.36 0.5 0.44 v
4.5V 0.36 0.5 0.44
loL = 24 mA
5.6 V 0.36 0.5 0.44
loL = 50 mAT 5.5 V 1.65
loL = 76 mAT 5.5 V 1.65
loz Vo = Vg or GND 5.5V +0.5 +10 +5 A
] V| = Vcc or GND 5.5V +0.1 +1 +1 A
Ice V) = VccorGND, Ip = 0] 55V 8 160 80 pA
Ci V) = Vg or GND 5V 4 pF
Co Vo = V¢ or GND 6.5V 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.
~ i
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54AC11533, 74AC11533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

timing requirements (see Figure 1)

Vee Ta = 25°C 54AC11533 | 74AC11533 UNIT
RANGE MIN MAX | MIN MAX | MIN MAX
tw  Pulse duration, enable C high Zi 10(5)\3/V 5': 5'2 5': ns
tsy Setup time, data before enable Cl zi 223 v 3.; 3; 3; ns
th  Hold time,‘data after enable C! Zi :gs Y z z 2 ns

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

FROM T0 Vee Ta = 25°C 54AC11533 74AC11533
PARAMETER | wpuT) | (ouTPUT)| RANGE | MIN TYP MAX | MIN MAX | MIN max | UNT
2 oL 33:03V| 1.6 85 126 ] 1.5 152 ] 15 12.3
b g |[5z05v 15 55 84| 15 106 | 15 CICH -
; 33203V| 16 75 101] 15 12| 16 113
> PHL 505V | 15 5 71| 15 86| 1.5 8
o . 33203V| 15 10 145 15 176 | 1.5 16.5
< PLH c 5 [5205v 75 65 10| s 121 1.5 1.3
g oHL Any 33:03V]| 165 95 128 | 15 52| 1.5 23| °
1 506V | 16 65 91| 15 11| 1.6 103
o . 33 :03V| 1.5 9 131 15 157 | 1.5 14.7
o FZH oz A | 5205V | 15 65 5] 16 1.7 | 1.6 108
o o WS 33z03v| 1.6 85 116 15 41| 15 TEXT
5105V | 1.6 6 86| 15 09| 15 9.7
g oz 33:03V 16 95 12| 15 132 15 12.8
5x05V | 156 85 107 | 15 1.7 ] 1.5 1.4
(77 ) oC | Aw8 5553 15 75 102 15 4] 1.5 n] ™
o PLZ 505V | 1.5 6 82 15 93| 15 8.9
-
3 operating characteristics, VCC = 5V, TA = 25°C
g_ PARAMETER TEST CONDITIONS TYP | UNIT
[7/] de Power dissipation capacitance per latch g:::::: :?:;:::1 CL = 50pF, f=1MHz ii pF
Texas ‘@
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54AC11533, 74AC11533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vee TEST s1
FROM OUTPUT
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Ve
CL = 50 pF 500 @ tPHZ/tPZH GND

(See Note A)I

LOAD CIRCUIT

— — — —Vee
TIMING INPUT 50% INPUT
(See Note B) I o (See Note B)

! V]
tsu-b| - | |
1 et Je—tPHL—p| |
: 4———— vee | IG—'PLH—o! Vor 2
TA INPUT
DA OUTPUT 50% Vce
0 o
v ¥
SETUP AND HOLD TIMES 5
PROPAGATION DELAY TIMES [T
OUTPUT CONTROL Vee '=
(Low-level enabling) kSO% Vee ’. 50% Vce (&)
! +————— — =0 (7))
OUTPUT “_ ‘PZL—"' "—‘PLZ —‘H o
WAVEFORM 1 | 1 | = Vce
S1at2 x Vgg I 50% Vcc | 20% Ve 2
(See Note C) | . + —— ="VoL [T)
l— PZH—-D'
OUTPUT 1 ! N — e}
WAVEFORM 2 f 80% Voo oM
S$1 at GND ﬂ 50% Vec | ,K 8
al
(See Note C) le—tPHz—>] =0 c
ENABLE AND DISABLE TIMES g
NOTES: A. Ci includes probe and jig capacitance. -c
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z5 = 50Q, t; = 3ns, 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

EXAS {’f 2215
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54ACT11533, 74ACT11533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2957, JULY 1987

8-Latches in a Single Package 54ACT11533 . . . JT PACKAGE
. i 74ACT11633 . . . DW OR NT PACKAGE
3-State Bus-Driving Inverting Outputs (TOP VIEW)

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-um Process

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

N

54ACT11533 . . . FK PACKAGE
©® Package Options Include Plastic ‘*Small (TOP VIEW)

Outline’” Packages, Ceramic Chip Carriers, o o 3
and Standard Plastic and Ceramic 300-mil 22992933 =)
DIPs VAT ) = g g o
4 32 1282726 =
description 20 s 5[ 70 (]
1DPs 24(] 8D
These 8-bit latches feature three-state outputs och7 230 ¢ (/5]
designed specifically for driving highly capacitive Nc s 22 NC O
or relatively low-impedance loads. They are 1o 21[] s@ E
particularly suitable for implementing buffer 2a 1o 20[] 7@ Q
registers, I/0 ports, bidirectional bus drivers, and 3apn 19(] 60
working registers. 121314 15 16 17 18 O
fum W Ve Vo W T N 5]
The eight latches of the '‘ACT11533 are Oaaoaovaalg o
transparent D-type latches. While the enable Yg5<gs" c
(C) is high, the Q outputs will follow the ©
complements of the (D) inputs. When the enable NC~No internal connection %
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 'ACT 11373 except for having
inverted outputs.
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 54ACT 11533 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°C.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to %
speiicgtiont e e s, o ezt Istrument TEXAS 2217
necessarily inchude testing of all parameters. lNS’r RUMENTS
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54ACT11533, 74ACT11533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

logic symbol T

3¢ (24)

logic diagram (positive logic)

oC EN — (24)
oc
PGEN P
(23) (1) as
1D D > V10 c <
2p 122) 23 c1 M =
3p 21 _ | b 3 o5 D 1D
4p 120 @ =
sp (17) 19) &
(16) 10) ~
6D P 60 c1 2y _
.15} an s » (22) . 20
sp 14) 121
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and p-qcC1 3 _
IEC Publication 617-12. a3p 21 0 3a
2 Pin numbers shown are for DW, JT, and NT packages.
r
FUNCTION TABLE (EACH LATCH)
> c1 @ -
o INPUTS ouTPUT 022 0 4a
< OC ENABLEC D a
o L H H L J
= 9
c1 -
° L H L H an sa
@ L L X Qo 5D 1D
Q. H X X z
®) )
- c1 100 _
S (16) sa
o 6D 1D
p-dc1 an
= 7 1D
(7]
=
~ -dc1 (12) .
14
» ap—4 1D

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

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

SUPPIY VOIAGE, VO « « v o v o v vttt i it e -05Vto6V
Input voltage, Vi(see Note 1) .. ........... i -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) . .. ... ... -0.5VtoVcc+05V

Input clamp current, IK (V] <K OorVi > VCC) .o oo +20 mA
Output clamp current, IoK (VO < 00orVQ > VCC) - - oo +50 mA
Continuous output current, I0 (VO = 0toVCC) - ..o +50 mA
Continuous current through Vg or GND pins .. ... ... i +200 mA

Storage temperature range . . ... ... ...eeeeerree et

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.

Exas W
INSTRUMENTS
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54ACT11533, 74ACT11533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

recommended operating conditions

54ACT11533 74ACT115633 UNIT

MIN MAX MIN MAX
Vecc  Supply voltage 4.5 5.5 4.5 5.5 \'
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \"
IoH High-level output current -24 -24| mA
loL Low-level output current 24 24 mA
\] Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
dt/dv  input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

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

()

Ta = 256°C 54ACT11533 | 74ACT11533
PARAMETER TEST CONDITIONS Vee MIN_ TYP MAX | MIN MAX | MIN _MAX UNIT
4.5V 4.4 4.4 4.4 (/2]
Von loH = ~50 4A 55V | 54 5.4 5.4 .‘g
IoH = -24 mA 4.5V | 3.94 3.7 3.8 v o
55V | 4.94 4.7 4.8 et
lon = ~50 mA' 55V 3.85 (&)
IoH = -75 mAt 5.5V 3.85 n
4.5V 0.1 0.1 0.1
VoL oL = 50 sA 5.5V 0.1 0.1 0.1 )
loL = 24 mA 4.5V 0.36 0.5 0.44 v E
5.5V 0.36 0.5 0.44 (&)
loL = 50 mAt 5.5V 1.65 o)
loL = 75 mAt 5.5 V 1.65 (1)
107 Vo = Ve or GND 5.5 V +0.5 £10 +5 | A Q
I V| = Vg or GND 5.5 V +0.1 +1 +1 2A g
Icc Vi = VecorGND, Ilg =0 5.5 V 8 160 80 A >
One input at 3.4 V,
aicc* Other inputs at GND or Vcg 55V 0.9 ! TfomA 2
Ci Vj = Vg or GND 5V 4 pF
Co Vo = Vcc 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 V.
T i
EXAS 2-219
INSTRUMENTS
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54ACT11533, 74ACT1153

3

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

timing requirements, Vgc = 5 £0.5 V (see Figure 1)

TaA = 25°C 54ACT11533 74ACT11533 uNIT
MIN MAX | MIN MAX | MIN MAX
tw Pulse duration, enable C high 5 5 5 ns
tsy Setup time, data before enable Cl 3.5 3.6 3.5 ns
th  Hold time data after enable C | 3.5 3.5 3.5 ns
switching characteristics, VgcCc = 5 V +0.5 V(see Figure 1)
FROM TO TA = 25°C 54ACT11533 74ACT11533
ARAMETER UNIT
PARAMETE (INPUT) (OUTPUT) MIN  TYP MAX | MIN MAX | MIN MAX
tpLH — 1.5 7 101 ]| 1.8 19| 1.5 11.3
D a
tPHL 15 65 84| 15 102 | 1.5 95| ™
tPLH : 16 865 11.3| 1.5 14.1 1.5 13
TPHL ¢ Any Q 15 85 107 | 15 132 ] 1.5 22| ™
tpzH 1.6 7.5 107 ] 1.5 136 | 1.5 12.5
A ‘
2 tPzL oc ny @ 15 75 108 ] 15 129 1.5 2] ™
tPHZ 1.5 105 121 | 1.5 131 | 1.5 12.8
> tpL7 oc Any Q 15 75 95| 15 107 | 1.5 03]
e i -
g operating characteristics, Vgc = 5V, TA = 25°C
= PARAMETER TEST CONDITIONS TYP | UNIT
(2] o . Outputs enabled 69
& de Power dissipation capacitance per latch Outputs disabled CL = 50 pF, f = 1 MHz 58 pF
9]
Q
q
0
c
L 1]
~*
(/]
2-220 l TE} XAS "W
NSTRUMENTS
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54ACT11533, 74ACT11533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST S1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vee
€L = 50 o8 500 0 tPHZ/tPzH | GND

(See Note A) I

LOAD CIRCUIT

TIMING INPUT

(See Note B) : INPUT —_——_—— ——3V
18V 18V
t (See Note B)J——\_ 0
su-O: e~ I |

et ‘PHL-I‘—.: je—>-teLH
|

| y-——— 3V VOH
OUTPUT *50% Vee %50% Vee
0 —— —Vou

SETUP AND HOLD TIMES PROPAGATION DELAY TIMES

DATA INPUT 15V

HIGH-LEVEL
INPUT

LOW-LEVEL
INPUT

3v
OUTPUT CONTROL 15V 15V
(Low-level enabling) i i
|
OUTPUT L} |
WAVEFORM 1 : *50% Vee
S1at2 x Vge |

(See Note C) Je—tPzH —p|
OUTPUT |

F50% Voo oM
WAVEFORM 2 50% Vee | cc
S1 at GND Me—torz—| -0

(See Note C)

ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50Q, t; = 3ns, 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

i

N

ircuits
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54AC11534, 74AC11534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

D2957, JULY 1987—MARCH 1988

8 D-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-upm 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, /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 Q outputs will be set
to the logic levels that were set up at the D
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 . . . JT PACKAGE

74AC11534 . . . DW OR NT PACKAGE

2D
1D
oc
NC
10

2Q
3Q

(TOP VIEW)

12131415 1617 18
oo omm

54AC11534 . . . FK PACKAGE
(TOP VIEW)
8992288
/I
4 321282726
] 5 25
[ 6 24 (]
7 23]
8 22]
1E 21]
)10 20}
Jn 19[]

[ o QS alyal
lgZZZZZE

(G

oo

NC—No internal connection

FUNCTION TABLE

(each flip-flop)
INPUTS OUTPUT
OC CLK D a
L t H L
L toL H
L L X Qo
H X X z

7D
8D
CLK
NC
8Q
7Q
60

Advanced CMOS Circuits H

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

hid

INSTRUMENTS
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54AC11534, 74AC11534 , ;
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

logic -diagram (positive logic)

N

logic symbolt

. (24)
e b o (13) v
PP oK —D"? o 4 "
(23) ) 1 22 10 a

1D 1D vp—r1a

» ::: ‘ %ﬁ: 20 22 TS | 2 %
3 ~—— 30 20 — ]
ap 129 S ‘

b (17) N, (9 5a 21 [ > C1 ) (3) 36
6D .ﬂsl_ ﬂ 6a 3D 1D

7p 19 SULIRe | ‘

gp 12 o2 o 120 I T DC1 @ .5

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

> IEC Publication 617-12. (17) T O ¢z

ry Pin numbers shown are for DW, JT, and NT packages. 5D 1D

S | <

o —> C1 (10)

g ep 118! 1D ’_§0— 6d

m L

Q. T B 0 g

(o) 70 1D

—o> C1 (12)

8 gp 14 1D _$°_ 88

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

=

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

2 bsolut i ti ting free-air t t (unless otherwise noted)#

a“ SUPPIY VORAGE, VCC - -« v v v e e e et e e e e e e e -05Vto7V
Input voltage, Vi (see Note 1) . ............. ... ... oo, -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) . ................... e e -0.5VtoVcc+0.5V
Input clamp current, IK (Vi < OorVI > Veg) o ovvvveo it e +20 mA
Output clamp current, IOK (VO < 00orVQ > VCC) -« - - oot +50 mA
Continuous output current, Ig (Vo = O0toVee) oo v v v e e +50 mA
Continuous current through VCC or GND pins . ... ... . ..ot ... £200 mA
Storage temperature range . . .. ... .. vuvv ettt nn e e -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.

" Texas W
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54AC11534, 74AC11534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

recommended operating conditions

54AC11534 74AC11534 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 3 5 5.5 3 5 5.5 \
Vee =3V 2.1 2.1
ViH High-level input voltage Vge =45V 3.15 3.16 \
Vee = 5.5V 3.85 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Vcc =45V 1.35 1.35 \
Vee = 5.5V 1.65 1.65
Vec =3V -4 -4
IOH High-level output current | Vocc = 4.5V -24 -24 mA
Vee = 5.5V -24 -24
Vee = 3V 12 12
oL Low-level output current Vcc =45V 24 24 mA
Vee = 5.5V 24 24 2
Vi Input voltage 0 Vce 0 Vce \
Vo Output voltage 0 Vee 0 Vee \
L oc 0 5 0 5 2]
At/Av  Input transition rise or fall rate D o 0 o 0 ns/V _vl:
TA Operating free-air temperature . -55 125 | —40 85 °C 3
L)
electrical characteristics over recommended operating free-air temperature range (unless otherwise 6
noted) ot
Ta = 25°C 54AC11534 74AC11534
PARAMETER TEST CONDITIONS Vee N P MAX MIN MAX MIN MAX UNIT o
3V 2.9 2.9 2.9 E
IoH = —50 yA 45V 4.4 4.4 4.4 (& ]
5.5 V 5.4 5.4 5.4 -
VoH IoH = -4 mA 3V 2.58 2.4 2.48 V 3]
IoH = —24 mA 45V ]| 3.94 3.7 3.8 o
55V | 4.94 2.7 4.8 c
loy = —50 mAT 5.5 V 3.85 g
IoH = —75 mAt 5.5V 3.85 o
3V 0.1 0.1 0.1 <
IoL = 50 wA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
VoL loL = 12 mA 3Vv 0.36 0.5 0.44 v
loL = 24 mA 4.5V 0.36 0.5 0.44
5.5 V 0.36 0.5 0.44
oL = 50 mAT 5.5 V 1.65
loL = 75 mAt 5.5V 1.65
loz Vo = Vgg or GND 55V +0.5 +10 +5 A
) V| = Vg or GND 5.5 V +0.1 +1 +1 uA
Icc Vi = VgcorGND, Ig = 0| 65V 8 160 80 pA
Ci V| = Vg or GND 5V 4 pF
Co Vo = V¢c 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 FLIP-FLOPS
WITH 3-STATE OUTPUTS

timing requirements, Vgc = 3.3 V x 0.3 V (see Figure 1)

N

SUNOND SOIND PBOUBADY

Ta = 25°C | B4AC11534 | 74AC11534 |
MIN MAX [ MIN MAX | MIN MAX
fclock  Clock frequency 0 50 0o 50 0 50 | MHz
W Pulse duration, CLK low or CLK high 10 10 10 ns
’ﬁu Setup time, data before CLK* 3.5 3.5 3.5 ns
th Hold time, data after CLK* 5.5 5.5 5.6 ns
timing requirements, VgCC = 5V + 0.5 V (see Figure 1)
Ta = 26°C | B4AC11534 | 74AC11534 |
MIN MAX [ MIN mAX | MIN  MAX
fclock  Clock frequency 0 75 0 75 0 75 | MHz
tw Pulse duration, CLK low or CLK high 6.5 6.5 6.5 ns
tsy Setup time, data before CLK* 3.5 3.5 3.5 ns
th Hold time, data after CLK* 4.5 4.5 4.5 ns
switching characteristics over recommended operating free-air temperature range, Vgc = 3.3 V
+ 0.3 V (unless otherwise noted) (See Figure 1)
FROM TO TA = 25°C 54AC11534 74AC11534
T
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX [ MIN MAX | MIN max | WV
fmax 50 75 50 50 MHz
tpLH 1.5 11 153 | 1.5 191 ] 1.5 17.6
tPHL CLK a 16 11 167 | 1.5 19| 1.5 177] ™
tpzH 1.5 9 128 1.5 158 | 1.5 14.6
tpzL oc a 15 9 126 15 156 | 1.5 23| ™
tPHZ 15 10 126 | 1.5 138 | 1.5 13.3
Pz oc a 15 8 13| 15 142 | 1.5 B38|
switching characteristics over recommended operating free-air temperature range, VCC = 5 V
+ 0.5 V (unless otherwise noted) (See Figure 1)
FROM TO Ta = 25°C 54AC11534 74AC11634
NIT
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN wax | Y
fmax 75 100 75 75 MHz
tpLH 1.5 7 103| 1.5 127 | 1.5 11.7
tPHL CLK a 15 7 107] 1.5 132 1.5 120 ™
tPZH 1.5 6 92| 15 1.2 1.5 10.4
tpzL oc a 15 6 92| 15 13| 1.5 104] ™
tPHZ 1.5 9 11.1] 1.5 119 [ 1.5 11.6
Lz oc a 156 6 88| 15 96| 1.5 92| ™
operating characteristics, Vgc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
C, Power dissipation capacitance per flip-flo, Outputs enabled CL =50pF, f =1MHz 78 F
pd s P per Tlip-tlop Outputs disabled L pr. 65 P
2-226 b
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54AC11534, 74AC11534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST s1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vee

CL = 50 pF 500 Q

(See Note A) I

tPHZ/tPZH GND

LOAD CIRCUIT

— — — —=Vcc

TIMING INPUT
(See Note B) 50% — — — — =V¢C
| [ HIGH-LEVEL
(su_" - INPUT
| t ] 1] 2
H je-th—p] je—tw—p|
| + — — — —~=V¢e¢ Vce
DATA INPUT  50% 50% LOW-LEVEL 3
INPUT -
0 —_—————0 3
SETUP AND HOLD TIMES PULSE DURATION =
v — — — — —Vec (7]
INPUT
50% V
(See Note B) 80% Vee Q0% Vee OUTPUT CONTROL ™Y 50% Ve v ¢ Q
! 1 O (Low-level enabling} | -——=—0 E
' le-tpze bl
t t
tpLH-4¢—| | . oUTPUT hadt ! !1- PLZ-’! vee QO
\ o =
IN-PHASE ! oH Ao 50% Vg | 20%Vvee O
OuTPUT | ] o0% vec (See Note Cc)c | | ! T Vou 8
VoL l&tpzH I jetPHZ Y]
| j—>-tPHL OUTPUT ] 1 Vou g
tPHLAe—b| je——tpLH WAVEFORM 2 50% Ve 80% Ve >
v 1 at GND ¢
] [ OH =0 b o]
OUT-OF-PHASE 50% Ve 50% Vg (See Note C)
OUTPUT oL <

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci_ includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50Q,t, = 3ns, tf = 3 ns.
For testing fmgx and pulse duration: ty = 1to 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

TExas {i’
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54ACT11534, 74ACT11534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

D2957, JULY 1987 —REVISED MARCH 1988

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-pm 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, 1/0
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 Q 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 54ACT 11534 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The 74ACT11534 is
characterized for operation from —40°C to
85°C.

EPIC is a trademark of Texas Instruments Incorporated.

54ACT11534 . . . JT PACKAGE
74ACT11534 . . . DW OR NT PACKAGE

(TOP VIEW)

54ACT11534 . . . FK PACKAGE
(TOP VIEW)

ts B\

N
~[] 3D

w[ 4D
~[] vee
- nc
20 vec

n{ 5o
(] 6D
Ircul

251 7D
24(] 8D
23(] cLk
22[] NC
21{] 8@
20{] 7@
19[} 60

20
1D
oc
NC
17
2Q
ko]

©© N ;m

Z o

| US|

NC —No internal connection

Advanced CMOS C

FUNCTION TABLE
(each flip-flop)

INPUTS OUTPUT

€ CLK a
L
H

Qo
z

Irrr
X r - -
X X r I|O

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parameters.
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54ACT11534, 74ACT11534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
(24)
oc 2t en oc <{>
(13) 13)
cLlk—p> ¢t CLK { DO-
W, S 1)
(23) — M _ (23) 1D 10
1i0——1D IvpP—1a 10
22 2
o (22) (2 26
ap 21 (3) 36 <
/] > Cc1 (2)
(20) 4 _ 2a8
ap—22 | 5,_? 40 20 (22) 10
. (17) LI
116) (10) q
6D 60
(15) 1 __ [ @ =X (3)
D ——q b~ 70 21 3a
14) (12— 30 1
8D ———— >~—8a
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and > c1 (4)
IEC Publication 617-12. (20)

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

9
()56

O Cc1
5D 17) 10

vl vl vl vl el el o

[ > C1
(16) &
6D 10

(10) 6a

1"
(‘75

> C1
70 (15) 10

—> c1 (12)
(14) 8a

80 ———————1 1D

i

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

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

SUPPlY VOIAgE, VO « - - vt e e et et e e -0.5Vto7V
Input voltage, Vi(see Note 1) ... ... ... ... ...t iinnnnnn. -0.5VtoVcc+05V
Output voltage, Vo (see Note 1) . ... ... ... i -0.5VtoVgcc+0.5V
Input clamp current, IK (V] < OorVI > VCC) .. oo i it +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) - ..o v i i +50 mA
Continuous output current, I0 (VO = 0toVCC) ... .o v v +50 mA
Continuous current through VCCc orGND pins ... ... ... i +200 mA
Storage temMpPerature raNge . . . . . ... v ittt e tie et e —65°C to 1560°C
# Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indi d under ‘‘r ded op ing
conditions’’ is not implied. Exposure to absolut i -rated ditions 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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54ACT11534, 74ACT11534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

recommended operating conditions

54ACT11534 74ACT11534 UNIT

MIN MAX MIN MAX
Vce  Supply voltage 4.5 5.5 4.5 5.5 \
VIH High-level input voltage 2 2 \"
VL Low-level input voltage 0.8 0.8 \Y%
10H High-level output current -24 —-24| mA
loL Low-level output current 24 241 mA
\71 Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vce 0 Vee \
At/Av  Input transition rise or fall rate [¢] 10 o] 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

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

TA = 25°C 54ACT11534 | 74ACT11534 2
PARAMETER TEST CONDITIONS V NIT
ONDITIO CC "MIN TvP WMAX | MIN MAX | MIN WMAX |
45V | 44 4.4 4.4
IoH = -5 (]
v OH O KA 55V | 54 5.4 5.4 =
OH - e 45V | 3.94 3.7 3.8 v 3
oH = 55V | 4.94 47 18 o
loq = —50 mAT 5.5V 3.85 5
loy = —75 mAT 5.5 V 3.85
45V 0.1 0.1 0.1 n
oL =
VoL oL = 50 uA 55V 0.1 0.1 0.1 @)
4.5V 0.36 0.5 0.44
| = 24 mA \
oL " 55V 0.36 0.5 0.44 (EJ
loL = 50 mAT 5.5 V 1.65
loL = 75 mAt 5.5V 1.65 g
loz Vo = Ve or GND 5.5V +0.5 +10 +5 A Q
) V| = Vcc or GND 5.5 V +0.1 +1 +1 uA c
Icc V| = VeccorGND, Ig =0 5.5 V 8 160 80 pA g
One input at 3.4 V,
alcct 5.5V 0.9 1 1 A
cc Other inputs at GND or Ve m 2
C; V| = Ve or GND 5V 4 pF
Co Vo = Vg 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 O V-or V.
timing requirements, Vgc = 5 * 0.5 V (see Figure 1)
Ta = 25°C 54ACT11534 74ACT11534 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 | 3 3 3 ns
th Hold time, data after CLK! 5.5 5.5 5.5 ns
{/
I EXAS 2.231
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54ACT11534, 74ACT11534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

switching characteristics, VcC = 5V + 0.5V (éee Figure 1)

FROM T0 Ta = 25°C 54ACT11534 74ACT11534
PARAMET|
ARAMETER (INPUT) (OUTPUT) | MIN TYP MAX | MIN MAX | MIN max | N7
Tnax 55 70 55 55 T ™Hz
PLH 15 85 127 15 57| 15 14.5
cLK
PHL Any D 1656 85 133| 15 163 | 1.5 s ™
tPzH 15 76 12| 15 142 | 15 13.3
tpzL oc Any Q 15 75 122 15 145 15 135 | ™
PHZ o 16 11 129 15 139 | 15 135
o A
tPLZ v 3 15 8 112 | 15 125 | 15 2] ™
operating characteristics, Vgc = 5V, Tao = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
- -
Cpd Power dissipation capacitance per flip-flop g::z:t: disabied CL =50pF, f=1MHz gi pF

sunan) SOD pedsuenpy JN
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54ACT11534, 74ACT11534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT TEST $1

UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLz/tpzL 2 x Voo

oL ow 500 g tpHz/tpzH | GND

(See Note A) I

LOAD CIRCUIT
—_—— — =3V
TIMING INPUT
(SeeNoteB) A% N m—— = — 3V
[ HIGH-LEVEL
tsu-d INPUT
e i N 0
I -t —tw—>|
+————-3v 3v
DATAINPUT 15V 15V LOW-LEVEL 17,
0 INPUT =
_____ 0 :
SETUP AND HOLD TIMES PULSE DURATION o
————— 3v
INPUT 15V 15V 3v \»
(See Note B) h o OUTPUT CONTROL 15V F1.5 v o
| | (Low-level bling) L- S — —o E
t t,
ouTPUT ) Pz"": ,'" PLZ": cvee ©
IN-PHASE WAVEFORM 1 50% Vcc | 20% Ve o)
OUTPUT stat2xvee ! —==-vy
(See Note C) | | ! oL (]
& tPzH B J& tPHZ B (3]
OUTPUT | | VOH c
¢ _—
tPHL4¢—P| le—»—tPLH WAVEFORM 2 K——‘kso% Voo 80% Vce ©
I [ VOH S1 at GND =0 >
OUT-OF-PHASE 50% Ve 50% Vee (See Note C) ©
OUTPUT <
— ——-voL
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50Q,t, = 3ns, tf = 3 ns.
For testing fyax and pulse duration: t; = 1to 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
EXAS U
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54AC11620, 74AC11620
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987

® New Flow-Through Architecture to Optimize 54AC11620 . . . JT PACKAGE
PCB Layout 74AC11620 . . . DW OR NT PACKAGE
(TOP VIEW)

® Center-Pin Vcc and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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 2
These octal bus transceivers are designed for 54AC11620 . . . FK PACKAGE
asynchronous two-way communication (TOP VIEW) »
between data buses. The control function o o -
implementation allows for maximum flexibility in 2y 999ssg 'S
timing. =] e g e g g (&)
4 3 21282726 h
These devices allow data transmission from the B2 5 25(]B7 6
A bus to the B bus, or from the B bus to the A B1[s 24 B8
bus, depending upon the logic levels at the GAB[]7 23% GBA (72]
enable inputs (GBA and GAB). nche 2200ne (@)
The enable inputs can be used to disable the A1De 210 A8 E
device so that the buses are effectively isolated. A2fJ10 205 A7 (&)
1 19
The dual-enable configuration gives these Asp 121314 15 16 17 18 A8 =]
devices the capability to store data by Ooooooam ]
simultaneous enabling of GBA and GAB. Each 322229292 g
output reinforces its input in this transceiver o oo ©
configuration. Thus, when both control inputs NC —No internal connection >
are enabled and all other data sources to the two ©
sets of bus lines are at high impedance, both sets FUNCTION TABLE <
of bus lines (16 in all) will remain at their last
states. The 8-bit codes appearing on the two _ENAB"E INPUTS OPERATION
sets of buses will be complementary for the GBA GAB _
AC11620. L L Edata to A bus ;
H H A data to B bus
The 54AC11620 is characterized for operation H L Isolation E
over the full military temperature range of B data to A bus, >
—-565°C to 125°C. The 74AC11620 is L H A data to B bus Ll
characterized for operation from —-40°C to o
85°C. o
o
)
(a]
o
(2 o
EPIC is a trademark of Texas Instruments Incorporated. o.
PRODUCT PREVIEW documents contain information : Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of '}
e I 2.235
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54AC11620, 74AC11620
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolt

O SO padsuenpy [N

INoJ|

s}

logic diagrarﬁ (positive logic)

GBA 13 EN1 GBA 4>
(24)
GAB ————— EN2
1 Ll r (23) GAB D
A1 ?‘L vi1id < B1 . b
@) D2V 22) E
A2 —ge - B2
T_ Al——9 ¢ ®— B1
(3) 21)
A3 4,[: < B3
r Yee (20) Ba E«
9 17)
A5 Ve < B85 A2 ——@ ¢ —B2
(10) 16)
A6 < < B6
N v VL
m (15)
A7 < B7 TO OTHER SIX TRANSCEIVERS
(12 (14)

* T b

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

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

SUPPlY VOItAgE, Vi « - v v v vt et ettt e e -05Vto6V
Input voltage, Vi (see Note 1) .. ... .. it -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . . ........ ... i -0.5VtoVcc+0.5V
Input clamp current, lIK (V] < 00r VI > VCC) + - v vt vt i i +20 mA
Output clamp current, IOK (VO < 00orVO > VCC) + oo v v +50 mA
Continuous output current, I0 (VO = 0toVCC) . - - - .. oo +50 mA
Continuous current through Vcc or GND pins . . ... ..o e +200 mA
Storage temperature FaNGE . . . . .o v vt it vttt e —-65°C to 150°C

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

M3IATHd 19NAO0YHd

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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54AC11620, 74AC11620
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

54AC11620 74AC11620 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \%
Vce = 3V 2.1 2.1
VIH High-level input voltage Vcec = 45V 3.15 3.15 \
Vce = 6.5V 3.85 3.85
Vecc =3V 0.9 0.9
ViL Low-level input voltage Vcc = 4.5V 1.35 1.35 \
Vece = 5.5V 1.65 1.65
Vce =3V -4 -4
loH High-level output current Vcec = 45V -24 ~24 mA
Vee = 6.5V -24 —24
Vee = 3V 12 12
loL Low-level output current Vee = 45V 24 24 mA .
Vce = 5.5V 24 24 2
\J] Input voltage 0 Vee 4] Vee \
Vo Qutput voltage 0 Vce 0o Vee \
dt/dv  Input transition rise or fall rate 0 10 0 10 ns/V ‘.‘e
TA Operating free-air temperature -55 125 | —-40 85 °C '5
NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, 2
but within that range a device output will maintain a previously established logic state. 5
electrical characteristics over recommended operating free-air temperature range (unless otherwise ¢
noted) (@]
Ta = 26°C 54AC11620 74AC11620
PARAMETER TEST CONDITIONS Vce MIN VP MAX MIN MAX MIN MAX UNIT g
3V 2.9 2.9 2.9
IoH = - 50 pA 4.5V 4.4 4.4 4.4 e}
55V | 54 5.4 5.4 ]
Vou IoH = —4 mA 3V | 2.68 2.4 2.48 v g
loH = -24mA 4.5V | 3.94 3.7 3.8 ©
5.5V | 4.94 4.7 4.8 >
IoH = -50 mAT 5.5 V 3.85 =}
loH = — 75 mAT 5.5V 3.85 <
3V 0.1 0.1 0.1
loL = 50 uA 4.5V 0.1 0.1 0.1
5.6V 0.1 0.1 0.1
VoL loL = 12 mA 3V 0.36 0.5 0.44 v ;
loL = 24 mA 4.5V 0.36 0.5 0.44 1T
5.5V 0.36 0.5 0.44 —
loL = 50 mAt 5.5V 1.65 >
loL = 75 mAT 5.5V 1.65 Ll
loz Vo = Ve or GND 5.5 V +0.5 +10 +5 WA e
] V| = Vg or GND 5.5V +0.1 +1 +1 KA o
lcc Vi = VccorGND,lg =0 | 5.5V 8 160 80 KA |—
Ci Vi = Vcc or GND 5V 4 pF (&)
Co Vo = Vge 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. 8
o
o
Texas "
INSTRUMENTS 2-237

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



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

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

N

FROM TO Vee Ta = 25°C 54AC11620 74AC11620
PARAMETER (INPUT) (OUTPUT) RANGE MIN TYP MAX MIN MAX MIN MAX unIT
e a—
+ 0. . n
o AorB BorA 33103V - s
5+ 05V 4.8 /
tpzH 3.3+03V
SBA A 5+ 05V 4.5 ns
tpzL 3.3 +03V
5+ 05V 5.1
tpHz 3.3 +03V
GeA A 5+ 05V 5.6 ns
tpLz 3.3 %03V
5+ 05V 4.2
tpzH 3.3 +03V
GAB 8 5+ 05V 4.9 ns
— 3.3+ 03V
5+ 05V 5.6
tPHZ 3.3+03V
GAB 8 5+ 05V 5.5 ns
tpLz 3.3+03V
5+ 05V 5.6
operating characteristics, Vgc¢c = 5V, TaA = 25°C
PARAMETER : TEST CONDITIONS TYP UNIT
de Power dissipation capacitance per transceiver g::iz:: :::t:r:; CL =50pF, f=1MHz :g pF

SN2 SOIND PedueApy

M3IATHd 10NA0dd
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54AC11620, 74AC11620
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST S1
UNDER TEST O OPEN tPLH/PHL OPEN
GND tpLZ/tPZL 2 x Vee
o= 50 pf tPHZ/tPZH GND

(See Note A)“ I N

LOAD CIRCUIT

INPUT o o Ve
50% V 50% V,
(See Note B) cc cc
| | 0

tPHL-J¢—] je—>-tpLH
I |

VoH
oUTPUT %50% Vee ?¢50% vVee
— — —VoL

N

n
b
PROPAGATION DELAY TIMES =
Qo
P
OUTPUT CONTROL \‘ { Vee 3]
(Low-level enabling) 50% Vee q 50% Vec
! o ° 7]
j—tpzL—p} e—trLZ
ouTPUT —-'—_\k i —’: - vee @)
WAVEFORM 1 50% V,

statzxvec | c | F20% vee_yg, g

t

(See Note C) Je—1tPzH » |
OUTPUT H . — — —Vou -
WAVEFORM 2 50% V, ! 80% Vce o

cc |
$1 at GND . ! -0 o
(See Note C) le—tPHz—> [
ENABLE AND DISABLE TIMES g
. . . o
NOTES: A. C( includes probe and jig capacitance. <

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t; = 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

PRODUCT PREVIEW
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54ACT11620, 74AOT11520
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987

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

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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 54ACT11620 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.

54ACT11620 . . . JT PACKAGE

74ACT11620. .

. DW OR NT PACKAGE

(TOP VIEW)

N

PRODUCT PREVIEW documents contain information
on products in the formative or design phase of
development. Characteristic data and other
wcniﬁcltmm are design goals. Texas Instruments

54ACT11620 . . . FK PACKAGE

(TOP VIEW) ”
8 Q 8 £
Basz>aas =
[ ) S W S gy ) o
4 3 2 1 282726 .=
B2 5 25(]B7 &)

B1J6 24(] B8
GAB[]7 23(]GeA N
Ncpe 22[INC @)
A1fo 21 A8 =
A2 10 200 A7 &)

A3l 190 A6
12 1314 15 16 17 18 -c
fou NemTonTem Non B em Ton (<}

ST 0000 Qw

«zz22224< g
Qo Qo ]
NC—No internal connection >
, ©
FUNCTION TABLE <

ENABLE INPUTS OPERATION

}____EgA GAB
L L B data to A bus ;
H H A data to B bus
H L Isolation E
L H B data to A bus, >
A data to B bus Ll
cc
o
o
o
. Copyright © 1987, Texas Instruments Incorporated
‘l’
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54ACT11620, 74ACT11620
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
Gea A8L >y ena SeA b
24
ca 22t en2 ‘
%)) m N (23) GAB
A1 iV 1 4 < B1 ] b
N D 2 V5 "
] - PRp— 51
3) 21)
A3 4.[: < B3
(4) 20) ]
A4 —ﬁ < B4
25 Vg et : 17) B A2 ‘ 82
L -
(10) 16)
A6 —@- <+ B6
> y L
a1 (15)
A7 < Q_ B7 TO OTHER SIX TRANSCEIVERS
A8 (2 ] (14) 88

1t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

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

SUPPIY VOIAGE, VO + t v v vttt ittt e e e e -05Vto6V
Input voltage, Vi(see Note 1) . .. ... ...t -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) .. ... ...t -0.5VtoVcc+0.5V
Input clamp current, IK (V] < Oor VI > VCC) - oot iii i +20 mA
Output clamp current, IoK (VO < 00rVO > VEC) + v v v vt iiii i e iie e ienee s +50 mA
Continuous output current, I (VO = 0toVCC) - - - - - oo oo oot i +50 mA
Continuous current through VCC or GND pins . . . . ... .. it +200 mA
Storage temperature range . .............0.nn.. e e e —-65°C to 150°C

 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
operating

P ded

only and functional operation of the device at these or any other conditions beyond those d under **
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.

2-242 TEXAS {i’
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54ACT11620, 74ACT11620
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

54ACT11620 74ACT11620 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \"]
. . Vee = 45V 3.156 3.15
\ High-level t volt
IH Tigh-level input voltage Voc = 5.5V 3.85 3.85 v
. Vee = 4.5V 1.35 1.35
\Y/ Low-level it vol
L tow-levelinput voltag Vec = 5.5 V 1.65 165] "
" Vce = 45V —24 “24 |-
1 High-level output t
OH igh-level output curren Voo = 5.5V 24 ~2a mA
Vee = 4.5V 24 24
- |
loL Low-level output current Vg = 5.5V 24 24 mA
Vi Input voltage 0 Vee 0o Vee \
Vo Output voltage 0 Vce 0 Vee \
dt/dv  Input transition rise or fall rate 0 10 0 10 | ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

NOTE 2: No electrical or switching characteristics are specified at Vcc < 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.

ts I\

electrical characteristics over recommended operating free-air temperature range (unless otherwise 3
noted) et
- _—
Ta = 25°C 54ACT11620 | 74ACT11620 (&)
PARAMETER TEST CONDITIONS Vee Fun Tve  max TN max | min— max ] UNT ot
45V | 4.4 4.4 4.4
lon = ~50A 55V | 5.4 5.4 5.4 g
4.5V | 3.94 3.7 3.8
Vo lon = -24mA 5.5V | 4.94 4.7 7.8 v O
Ioy = —50 mAT 5.5 V 3.85
loH = — 75 mAT 5.5V 3.85 '8
4.5V 0.1 0.1 0.1 o
loL = 504 5.5V 0.1 0.1 0.1 c
4.5V 0.36 0.5 0.44 4]
= v
Vou loL = 24 mA 5.5V 0.36 0.5 0.44 >
oL = 50 mAt 5.5 V 1.65 o
loL = 75 mAT 5.5V 1.65 <
oz Vo = Vcg or GND 5.5V +0.5 +10 +5 uA
1) V| = Vcc or GND 5.5 V +0.1 +1 +1 uA
Icc V| = VccorGND,Ip =0 [ 5.5V 4 80 40 uA
One input at 3.4 V, ;
aigcH . . 1 1 A
cc Other inputs at GND or Vo 55V 0.9 ™ (11}
Ci V| = Vcc or GND 5V 4 pF ;
Co Vo = Vcc or GND 5V 10 pF w
TNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. m
$This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcc. a.
2 o4
[
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54ACT11620, 74ACT11620
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vcc = 5V +£0.5 V (see Figure 1)

FROM TO Ta = 25°C 54ACT11620 74ACT11620
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX unIT
tPLH AorB Bor A 55 - ns
tPHL . 5.7
tpzH oA A 6.1 ns
tpZL 7.1
tPHZ =, 7.8
tPLz GBA A 76 ns
tpzH 6.4
B .
tPzL GA B 78 ns
tPHZ GAB B 7.2 ns
tpLZ 7.1
|
operating characteristics, Vgcc = 5V, TA = 25°C
2 PARAMETER TEST CONDITIONS TYP UNIT
,> Cpd Power dissip ce per tr g::z::: Tal:I?dJ CL = 50 pF, f = 1 MHz :: pF
Q
<
Y
=
(2]
(1]
Q.
»
=
(7}
=
~*
(7]
v
o
—
)
X
m
S
g
. Texas W
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54ACT11620, 74ACT11620
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

2 x V,
FROM OUTPUT ° ce TEST s1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vee
CL = 50 pF tPHZ/tPZH GND

(See Note A) T

LOAD CIRCUIT

—_——— ——3V
INPUT
1. 5V
(See Note B) sV 1.5
I | °

tPHLJ—] je—>}-tPLH
! |

VoH
OUTPUT 5&50% vee %50% Vee
— — —VoL

N

(]
x
PROPAGATION DELAY TIMES =3
(&)
OUTPUT CONTROL 3v .=
{Low-level enabling) k1.5 v 7 15V o
' oo »
—tPzL—p| J—trPLZ
OUTPUT i 1 —’: = Vee o
WAVEFORM 1 50% V,
S1at2 x Voo : K cc ' -!_Z_Oﬁ Vee oL E
T
(See Note C) Je— tPzH » |
OUTPUT i + — — —VoH e}
WAVEFORM 2 50% V, 80% Vce (7]
S$1 at GND ce ! ! 0 Q
(See Note C) le—tPHz—d - c
ENABLE AND DISABLE TIMES g
NOTES: A. C includes probe and jig capacitance. o
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z, = 50Q, t, = 3ns, 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 ;
L
S
L
0
a.
0
o
’.
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54AC11623, 74AC11623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987

Local Bus-Latch Capability

New Flow-Through Architecture to Optimize
PCB Layout

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

EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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 : :

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

(TOP VIEW)

N

description 54AC11623 . . . FK PACKAGE
These octal bus transceivers are designed for (TOP VIEW) 7))
asynchronous two-way communication - < 80 8w © -~
between data buses. The control function mm>Z>om =
ir.np'lementation allows for maximum flexibility in 23 37 3829 .g
timing. B2[s 25(]B7. (&)
These devices allow data transmission from the B1le 24(] B8 n
A bus to the B bus, or from the B bus to the A GAB[l7 23[]GBA
bus, depending upon the logic levels at the ncps 22[NC o
enable inputs (GBA and GAB). Al 21[JA8 - E
. . A2[)10 20[}A7 (&)
The enable inputs can be used to disable the A3 19{ A6
device so that the buses are effectively isolated. 12 1314 15 16 17 18 o]
The dual-enable configuration gives these Son0Q00OwW (3]
devices the capability to store data by 1z2z2g3 < [
simultaneous enabling of GBA and GAB. Each" ,g
output reinforces its input in this transceiver NC—No internal connection S
configuration. Thus, when both control inputs <
are enabled and all other data sources to the two FUNCTION TABLE
sets of bus lines are at high impedance, both sets ENABLE INPUTS
of bus lines (16 in all} will remain at their last SeA GAB OPERATION
states. The 8-bit codes appearing on the two L L B data 1o A bus
sets of buses will be identical for the AC11623. H H A data to B bus E
The 54AC11623 is characterized for operation H L __Isolation -
over the full military temperature range of L H B data to A bus, >
-55°C to 125°C. The 74AC11623 is A data to B bus w
characterized for operation from —40°C to cc
85°C. o
o
(2
EPIC is a trademark of Texas Instruments Incorporated. o.
PRODUCT PREVIEW documents contain information . Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of v}
development. Characteristic data and other EXAS
specifications are design goals. Texas Instruments 2-247
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54AC11623, 74AC11623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
(13) _
EBA(—ZTB EN1 SeA
GAB ==———J EN2 cns E
a0 %_1_2]_2 @ : !
a2 ] D 2V " /\';
t _ A1—9 ¢ ¢—B1
(3) 21) :
g o T+ >
a2 (20!l34 XJ.
(5) (17 N
AS 49— B5 A2—4@ o—p\ —82
(10 16)
A6 < < B6 V7
11 15)
A7 < < B7 v B /
(12) (14) TO OTHER SIX TRANSCEIVERS
A8 B8

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

sunAy SOND pedsuenpy BN

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

Supply voltage, VG « « - vt ottt e e -05Vto6V
Input voltage, Vi (see Note 1) .. ...... ..ttt -0.5 VtoVcc+0.5V
Output voltage, Vo (see Note 1) . ........... .. i, -0.5 VtoVcc+0.5V
Input clamp current, IK (V] < OorVy > VEC) .. oot i i +20 mA
Output clamp current, IoK (VO < OorVOo > Vgeg) oo +50 mA
Continuous output current, I0 (VO = Ot0OVCC) -+ - oo i i i it +50 mA
Continuous current through VCC or GND pins . . . ... ..ot ii it i as L.... 200 mA
Storage temperature range . ... ... ... vvunneneeun e —65°C to 150°C

* Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolut imum-rated conditi 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.

M3IA3Tdd 10NA0Hd
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54AC11623, 74AC11623

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

54AC11623 74AC11623 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \
Ve =3V 2.1 2.1
ViH High-level input voltage Vcec = 45V 3.15 3.16 \
Vee = 5.5V 3.85 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Vee = 45V 1.35 1.35 Vv
Vee = 5.5V 1.65 1.65
Ve =3V -4 -4
loH High-level output current Ve = 45V -24 -24 mA
Vee = 5.5V -24 —-24
Vee = 3V 12 12
loL Low-level output current Vecc =45V 24 24 mA
Vec = 6.5V 24 24 2
Vi Input voltage 0 Vee 0 Vce \
Vo Output voltage 0 Vee 0 Vee \
dt/dv  Input transition rise or fall rate o] 10 (0] 10 ns/V 3
TA Operating free-air temperature -55 125 | -40 861 °C !5
NOTE 2: No electrical or switching characteristics are specified at Vocc < 3 V. Operation between 2 V and 3 V is not recommended, 2
but within that range a device output will maintain a previously established logic state. 5
electrical characteristics over recommended operating free-air temperature range (unless otherwise (7))
noted) (@)
Ta = 25°C 54AC11623 74AC11623 !
PARAMETER TEST CONDITIONS Vee "N P MAX N WAX N MAX UNIT g
3V 2.9 2.9 2.9
IoH = —50 uA 4.5V 4.4 4.4 4.4 -]
55V | 5.4 5.4 5.4 o
Vou IoH = —4 mA 3V | 2.58 2.4 2.48 v g
IoH = —24 mA 4.5V | 3.94 3.7 3.8 ©
55V | 4.94 4.7 4.8 >
IoH = —50 mAT 5.5 V 3.85 o
IOH = —75 mAT 55V 3.85 <
3V 0.1 0.1 0.1
loL = 50 A 4.5V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
loL = 12 mA 3V 0.36 0.5 0.44 ;
Vou - 28w 45V 0.36 0.5 oas | Vv 1T
oL = 5.5V 0.36 0.5 0.4 —
loL = 50 mAT 5.5 V 1.65 >
loL = 75 mAT 5.5V 1.65 Ll
loz Vo = Vcg or GND 5.6 V +0.5 +10 +5 uA m
I Vi = Ve or GND 5.5V +0.1 +1 +1 A o
Icc Vi = VgcorGND, Ip = 0 5.5V 8 160 80 HA l—
[ V| = Vg or GND 5V 4 pF (&)
Co Vo = Ve 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. 8
2 o4
o.
i
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54AC11623, 74AC11623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise

noted) (see Figure 1)

N

FROM TO Vee Ta = 25°C 54AC11623 74AC11623
PARAMETER (INPUT) (OUTPUT) RANGE MIN TYP MAX MIN MAX MIN MAX UNIT
tPLH 3.2 n g':\\; 41
x 0. .
- AorB BorA 33 203V ns
505V 4.5
tpzH 3.3 +03V
TBA A 5+ 05V 4.5 ns
tpzL 3.3 03V
5+ 05V 5.1
tPHZ 3.3 +03V
BeA A 5+ 05V 5.6 ns
tpLz 3.3 03V
5+ 0.5V 5.7
tpzH 3.3 + 0.3V
GAB B 5+ 05V 4.9 ns
tpzL 3.3 03V
5+ 05V 5.6
tpHz 33+ 03V
cAB 8 5+ 0.5V 5.5 ns
tpLz 3303V
5+05V 5.6
operating characteristics, Vcc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per transceiver g:‘:;::: ::‘::)I::’ CL = 50 pF, f = 1 MHz :z pF

s3NoN) SOWD PadueApy

M3INTHd 1O9NA0dd
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54AC11623, 74AC11623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vee TEST s1

O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vee
tPHZ/tPZH GND

FROM OUTPUT
UNDER TEST

Cp = 50 pF 500 0

(See Note A)I

LOAD CIRCUIT

—— o — — VCC
INPUT
50% V 50% V
(See Note B) H cc h cc
i I 0
tPLH-—P) k—o!-tpm.

| + — —VoH
OUTPUT  50% vcc% 50% Vccsk
VoL

N

n
x
PROPAGATION DELAY TIMES =1
e
Vee ]
OUTPUT CONTROL

(Low-level enabling)—\SO% Vee 7. 50% Ve o
' om0 7]
ouTPuT le—tpzL— e—tPLz—p o

WAVEFORM 1 ! ! | = Vee
81at2 X Voo | 50% Vee | 20% Veg E
(See Note C) | $ —— ="=VoL (&)

j¢—tPzH —>
OUTPUT H ! y— — — —VOH -]
)
WAVEFORM 2 50% Ve | 80% Vce ®
$1 at GND « ~0 (T
(See Note C) le—tpHz— c
ENABLE AND DISABLE TIMES g
NOTES: A. Cy includes probe and jig capacitance. 'U
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z5 = 50Q, t, = 3ns, 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
. =
w
S
il
oc
o.
o
o
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54ACT11623, 74ACT11623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987

54ACT11623 . . . JT PACKAGE
74ACT11623 . .. DW OR NT PACKAGE
(TOP VIEW)

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

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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

N

DIPs
54ACT11623 . . . FK PACKAGE
description (TOP VIEW) (2]
. . 9o 8 x
These octal bus transceivers are desngped for FS2588 =
asynchronous two-way communication VR =A== =a=g= (&)
between data buses. The control function 432128272% o=
implementation allows for maximum flexibility in B2[]5 25(]B7 (&
timing. B1[)s 24(] B8 n
) - GABp? 23[GsA
These devices allow data transmission from the ncls 22(ne (@)
A bus to the B bus or from the B bus to the A A1[e 21 as E
bus depending upon the logic levels at the enable A2p10 20[ A7 (&)
inputs (GBA and GAB). A3 1 19[] A6 -
The enable inputs can be used to disable the :3,,’_3,,1_4”'_,5 ,‘_6, ,'ﬂ’,lﬁ [T}
device so that the buses are effectively isolated. S o00QQow (&]
«z2zz22< c
The dual-enable configuration gives these oo oo o
devices the capability to store data by NC—No internal connection >
simultaneous enabling of GBA and GAB. Each ©
output reinforces its input in this transceiver FUNCTION TABLE <
configuration. Thus, when both control inputs
are enabled and all other data sources to the two ENABLE INPUTS OPERATION
sets of bus lines are at high impedance, both sets GBA GAB _
of bus lines (16 in all) will remain at their last L L g data ta A bus ;
states. The 8-bit codes appearing on the two H H A data to B bus w
sets of buses will be identical for the ACT11623. H L Isolation —
B data to A bus, >
The 54ACT11623 is characterized for operation L H A data to B bus (11}
over the full military temperature range of o
—-565°C to 125°C. The 74ACT11623 is o
characterized for operation from —40°C to -
85°C. o
2
o«
EPIC is a trademark of Texas Instruments Incorporated. m
PRODUCT PREVIEW documents contain information . Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of /}
S e e, 2, Sty EXAS 2253
specitications are n 3 -
r:u:vo: the right to c lgge or discontinue these INST RUMENE

products without notice. POST OFFICE BOX 655012 + DALLAS, TEXAS 75265



54ACT11623, 74ACT11623.
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)

—(13)
GBAEN EN1 ‘ a8A ®
GaB = JEen2
GAB——l >:l
Al (t" 1v 1T q = i B1 : l:‘—*'
@) D2V 22) '
A2 < B2 N
t A—e ¢ 1»—— B1
) 20 :
t : < ‘ >
L) ‘ o . {
T A
as 2 7 es k ' N
t A2—@ <>—p\ —B2
(10 161 :
2 A6 < B6 |V
M ‘ 15)
A7 —ge <9— B7 v v
"2 14) TO OTHER SIX TRANSCEIVERS
1™ T

T This symbol is.in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

Input clamp current, IK (V] < Oor VI > VCC) ... i
Output clamp current, IoK (VO < OorVo > Vee) oo i n e
Continuous output current, I (VO = 0to VCC) -+ oo oo e i i i

SHN2ND SOIND PeduBApY

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

Supply voltage, VCC - -« - v vt v e N B -05Vto6V
Input voltage, Vi (see Note 1) . ... ... ... i, -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) : ... ... .o ii it —0.5 Vto Vcc+0.5V

Continuous current through Vcc or GNDpins ... ...... ... ..., e +200 mA
Storage temperature range . .. ... ... . e —-65°C to 150°C

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

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

M3IATFHd 10NAO0Hd

2254  Texas P
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54ACT11623, 74ACT11623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

N

64ACT11623 74ACT11623 uNIT
MIN NOM MAX | MIN NOM MAX
Vce ~ Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 v
. . Vee = 45V 3.15 3.15
\Y High-level t vol v
iH Migh-ievelinput voltag Vec = 5.5V 3.85 3.85
. Vee = 4.5V 1.35 1.35
\ Low-level it volt \"%
iL tow-evelinput voltag Vce = 6.5V 1.65 1.65
. Vee = 46V -24 -24
I High-level output t A
OH igh-level output curren Voo =55V % 22 m,
Veec = 45V 24 24
oL Low-level output current Vgg - 5.5' v 22 24 mA
Vi Input voltage 0 Vce [ Vee \
Vo Output voltage 0 Vee 0 Vee \
dt/dv  Input transition rise or fall rate 4] 10 0 10 ns/V
TA Operating free-air P re -55 125 | -40 85 °C
NOTE 2: No electrical or switching characteristics are specified at VCC < 3 V. Operation between 2 V and 3 V is not recommended,

but within that range a device output will maintain a pi ly blished logic state. &
-t
electrical characteristics over recommended operating free-air temperature range (unless otherwise 3
noted) =
TA = 26°C 54ACT11623 | 74ACT11623 (&)
PARAMETER TEST CONDITIONS vee Fumn e wax T i wax T min— max ] UNIT »
4.5V 4.4 4.4 4.4
loH = ~50 A 55V | 54 5.4 5.4 g
45V | 3.94 3.7 3.8
IoH = - \
VoH oH = ~24mA 55V | 4.94 47 4.8 ()
IoH = —50 mAT 5.5 V 3.85
IoH = —75 mAT 5.5 V 3.85 -ch
4.5V 0.1 0.1 0.1 1)
oL = 50 kA 5.5V 0.1 0.1 0.1 c
45V 0.36 0.5 0.44 ©
VoL loL = 24 mA 55V 0.36 0.5 oas | v >
oL = 50 mAT 5.5 V 1.65 2
loL = 75 mAT 5.5V 1.65
oz Vo = Vcc or GND 5.5 V +0.5 +10 +5 A
I = Vcc or GND 5.5 V 0.1 +1 £1 uA
Icc Vi = VccorGND,Ig =0 |65V 4 80 40 uA
One input at 3.4 V, ;
alccH 5.5V . 1 1 A
cc Other inputs at GND or Ve 5 09 ™ L
Ci = Vcg or GND 5V 4 pF S
Co Vo = Ve or GND 5V 10 pF [1T]
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 O V or Vee- Q.
0
o
EXAS & 2-255

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

INSTRUMENTS




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

switching characteristics, Vc¢ = 5 V+ 0.5 V (see Figure 1)

FROM TO Ta = 25°C 54ACT11623 74ACT11623
P, N
ARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX UNIT
tPLH AorB BorA 5.2 ns
tPHL 5.7
U4 GBA A 8 ns
tpzL 7
tPHZ 7.8 o
tpLZ Gea A 7.6 ns
tPZH 6.4
tpzL cAB 8 7.4 ns
tPHZ GAB B 7.2 ns
tPLZ 7
2 operating characteristics, Vcc = 5 V. TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
o Outputs enabled _ _ 45
> Cpd Power \ce per. t Outputs disabled CL =50 pF, f = 1MHz 12 pF
Q
<
Q
=3
(2]
(1]
Q
2]
Q
—
o
(=
-
~
(7]
. v
o
-
a"
v
m
<
g
i
2-256 I EXAS b
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




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

PARAMETER MEASUREMENT INFORMATION

©2 x Ve TEST s1
FROM OUTPUT
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vgc
CL = 50 pF 500 ¢ tPHZ/tPzH | GND

(See Note A)I

LOAD CIRCUIT
—_————3V
INPUT
5V 15V
(See Note B) H ! h 5
i | 0
tPLH-J—| h—-i!—tpm.

N

| + — —VoH
OUTPUT 50% vcc% 50% Vge Sk
VoL

(2]
x
PROPAGATION DELAY TIMES =
(%)
OUTPUT CONTROL I/ 3v =
(Low-level enabling)_\Ls v 15V U
' oo T 7]
OUTPUT le—tPzL—] l—trLz—p o
WAVEFORM 1 ! | | = Vee
statzxvee | 30%Vee | 20% Ve =
(See Note C) | t —— ="=VoL O
[—tPzH—| |
OUTPUT H ' — — —Vou -
WAVEFORM 2 50% Ve 0 80% Vce o
S$1 at GND ! -0 (3}
(See Note C) e—tPHz—> c
ENABLE AND DISABLE TIMES ‘>°
NOTES: A. Ci includes probe and jig capacitance. o
B. Input pulses are supplied by generators having the following characteristics: PRR < MHz, Z, = 50 @, t; = 3 ns, tf = 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 ;
Ll
S
2
|
o
=
a.

Texas {‘f 9257
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54AC11640, 74AC11640
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987

Bidirectional Bus Transceivers in High-
Density 24-Pin Packages

New Flow-Through Architecture to Optimize
PCB Layout

Center-Pin V¢ and GND Configurations to
Minimize High-Speed Switching Noise

EPIC™ (Enhanced-Performance Implanted
CMOS) 1-pm 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 54AC11640 is characterized for operation
over the full military temperature range of
—-565°C to 125°C. The 74AC11640 is
characterized for operation from —40°C to
85°C.

EPIC is a trademark of Texas Instruments Incorporated

54AC11640 . . . JT PACKAGE

74AC11640 . . . DW OR NT PACKAGE

B2

B1
DIR
NC
A1l
A2
A3

B7
B8

NC
A8
A7
A6

(TOP VIEW)
DIR
B1
B2
B3
GND L]s B4
GND (6 vee
GND []7 18] Vee
GND [} B5
B6
B7
B8
G
54AC11640 . . . FK PACKAGE
(TOP VIEW)
Q- Q
2352588
/ S Sy S S g R - S
4 3 21 282726
5 25(]
6 24[]
7 23(]
i 22
9 21(]
10 20
N 195
1314 15 16 17 18
o W Von W am Wan Non |
ooLoow
z222z249
GO OO0

NC—No internal connection

FUNCTION TABLE

CONTROL
INPUTS OPERATION
G DR
L L B data to A bus
L H A data to B bus
H X Isolation

Advanced CMOS Circuits H

PRODUCT PREVIEW

3|
reserves the right to
products without notice.

PRODUCT PREVIEW documents contain information

design phase of

on p n the formative or p
development. Characteristic data and other

cations are duiu": goals. Texas Instruments
change or discontinue these

Exas WP
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54AC11640, 74AC11640
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

logic symbolt

logic diagram (positive logic)

— (13) G
el _(_.__B G3 G
(24) '
DIR ——E 3 EN1 [BA]
3 EN2 [AB]
1 C ) DIR —
> 29|
a2 2 f ‘ : I (22) o, A1l—9 ¢ ——B1
A3 3) f (21) B3 v v
;ﬂ TO SEVEN OTHER TRANSCEIVERS
(4) (20) Ba
2 A4 : I Pin numbers shown are for DW, JT, and NT packages.
A5 (9) i (17) B85
A6 (10 f (16) ge
a7 (11) f (15) B7
A8 (12)‘ f (14) B8

>
Q.
<
Q
=
(2]
(53
Q.
O
g
o
v
Q
q
(2]
£
~
(7]

Supply voltage, Vcc
Input voltage, V| (see Note 1)
Output voltage, VO (see Note 1)

This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

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

-0.5Vto6V
-0.5VtoVce + 0.5V
-0.5VtoVece + 0.5V

Input diode current, ljK (V] < 0or VI > VCC) . oo i i +20 mA
Output diode current, IOK (VO < 00orVO > VCC) - - v oo e i +50 mA
Continuous output current, I (VO = 0toVCC) .+ -« oo i +50 mA

g Continuous current through VCC or GND pins . .. .. ... ... i +200 mA

o Storage temperature TangE . . . . .o v v vt vttt et e et e —-65°C to 150°C

U *Stresses beyond those listed under *’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

C 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.

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

3

2

—

g
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54AC11640, 74AC11640
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OQUTPUTS

recommended operating conditions

54AC11640 74AC11640 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \%
Vee =3V 2.1 2.1
ViH High-level input voltage Vce =45V 3.15 3.15 \
Vee = 65V 3.85 3.85
Vee = 3V 0.9 0.9
ViL Low-level input voltage Vece =45V 1.35 1.356 \
Vce = 5.5V 1.65 1.65
Vee =3V -4 -4
loH High-level output current Vee = 45V -24 —24 mA
Vec = 6.5V -24 -24
Vce = 3V 12 12
loL Low-level output current Vecec = 45V 24 24 mA 2
Vce = 5.5V 24 24
Vy Input voltage 0 Vee 0 Vee \
Vo QOutput voltage 0 Vee 0 Vee \ ﬁ
dt/dv  Input transition rise or fall rate G or DIR 0 5 0 5 ns/V .5
Data 0 10 0 10 Q
TA Operating free-air temperature -55 125 | —40 85 °C _‘_—
NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, U
but within that range a device output will maintain a previously established logic state. w
o
=
&
e} i
o
3
c
®
>
5
L
S
w
I
o
-
O
=
Q
o
2
Q.
+3
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54AC11640, 74AC11640
OCTAL BUS TRANSCEIVERS
WITH 3-STATE QUTPUTS

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

noted)
Ta = 25°C 54AC11640 74AC11640
R E (! UNIT
PARAMETE TEST CONDITIONS vee amve wax T A | T VAX
3v | 29 2.9 2.9
I0H = —50 pA 45V | 4.4 4.4 4.4
55V | 5.4 5.4 5.4
= - . . 4
Vou I0H 4 mA 3v | 2.58 2.4 2.48 v
lon = —24 mA 45V | 3.94 3.7 3.8
OH 55V | 4.94 4.7 a8
loy = —50 mAT 5.5 V 3.85
loy = -75 mAT 5.5 V 3.85
3V 0.1 0.1 0.1
oL = 50 pA 45V 0.1 0.1 0.1
2 5.5 V 0.1 0.1 0.1
oL = 12 mA 3V 0.36 0.5 0.44
Y \Y
oL " 22 mA 45V 0.36 0.5 0.44
> oL = 55V 0.36 0.5 0.44
o IoL = 50 mAT 5.5 V . ) 1.65 )
< loL = 75 mAt 5.5V ~ 165
g loz Vo = Vg or GND 5.5 V +0.5 +10 +5 A
) [ V| = Vcc or GND 5.5V +0.1 +1 +1 uA
(] V| = Vg or GND,
1 5V 0 A
a cc o = 0 5 8 160 8 w
O Ci V| = Vg or GND 5V 4 pF
g Co Vo = Vg or GND 5V 10 pF
o TNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
o switching characteristics (see Figure 1)
=" FROM T0 Vee Ta = 25°C 54AC11640 | 74AC11640
- UNIT
0 PARAMETER (INPUT) (OUTPUT) RANGE MIN TYP MAX | MIN MAX | MIN MAX
c 3.3+ 0.3V
;- tPLH AorB Bor A 5105V 59 ns
@ t AorB AorB 33+03V ns
PHL 5 £ 05V 5.8
3.3 £ 0.3V
t G AorB ns
- PZH or 5+ 0.5V 7.7
o v . — 8 3.3 £ 0.3V ns
o PZL G Aor 505V 74
3.3 + 0.3V
1, AorB ns
g PHZ g o 5+ 05V 8.4
— 3.3 + 0.3V
1 B ns
2 PLZ G Acor 5+ 05V 8
"U operating characteristics, VgC = 5V, TpA = 25°C
ﬁ PARAMETER TEST CONDITIONS TYP | UNIT
. Output I 45
S Cpa Power dissipation capacitance per transceiver o::::t: :Ii:':,;t CL =50pF, f=1MHz 12 pF
g |
i
2-262 I EXAS
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54AC11640, 74AC11640
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST s1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/t 2 xV
CL = 50 pF PLZ/tPZL cc
tPHZ/tPZH GND

(See Note A} I

LOAD CIRCUIT

WeuT e v Mo ven vee
50% V 50% V
(See Note B) % Vee cc
| | 0
tpHLje—| je—>-tpLH
| |

VoH
OUTPUT 50% Vge 50% Vge
—— —VoL

PROPAGATION DELAY TIMES

Vee
OUTPUT CONTROL \‘ l[ o
(Low-level enabling) 50% Vce 50% Vce
| +—— — e ——— 0
[e—tPzL—»] —tPLZ—p
|

OUTPUT [ l = Vce
WAVEFORM 1 50% V,
S1at2 x Vgg : K ce ! -{3010_ Vee_vo,
(See Note C) j— tPzH —| :

t e VOH
WAVEFORM 2 (50% Vee X "kﬁo % Vee
S1 at GND H
M—tPHz— =0

(\)

ircuits

OUTPUT |
(See Note C)
ENABLE AND DISABLE TIMES

Advanced CMOS C

NOTES: A. CL includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50Q, t, = 3ns, t; = 3ns.
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

PRODUCT PREVIEW
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54ACT11640, 74ACT11640
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987 —REVISED SEPTEMBER 1987

® Bidirectional Bus Transceivers in High- 54ACT11640 . . . JT PACKAGE
Density 24-Pin Packages 74ACT11640 . . . DW OR NT PACKAGE
(TOP VIEW)
® Inputs are TTL-Voltage Compatible Al
New Flow-Through Architecture to Optimize A2
PCB Layout A3
® Center-Pin Vcc and GND Configurations to A4
Minimize High-Speed Switching Noise gzg
® EPIC™ (Enhanced-Performance Implanted GND
CMOS) 1-pm Process GND
® 500-mA Typical Latch-Up Immunity at A5
125°C A8
A7
® Package Options Include Plastic **Small A8

Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil

N

54ACT11640 . . . FK PACKAGE

DiPs (TOP VIEW)
descripti Sou 8 (7}
escription 2352528 xE
These octal bus transceivers are designed for TS5 2T 3827 %% 3
asynchronous two-way communication B2[]5 25(] B7 et
between data buses. These devices transmit 81 0s 24(] B8 6
data from the A bus to the B bus or from the prRb7 20 @
B bus to the A bus depending upon the level at NC % 8 22(] NC 72]
the direction control (DIR) input. The enable input a1 fe 21 As (@]
G can be used to disable the device so the buses a2 [0 20[] A7 E
are effectively isolated. A3 [ 190 A6 5
; ; i 12 13 14 15 16 17 18
The 54AC':1 164(.).|s characterized for operation e o)
over the full military temperature range <?f S 00000Wn [T
—-55°C to 125°C. The 74ACT11640 is <«zzzz2zd Q
R . [CAGCEENGRG]
characterized for operation from —40°C to c
85°C. NC—No internal connection g
©
FUNCTION TABLE <
CONTROL
INPUTS OPERATION
G DR
L L B data to A bus
L H A data to B bus
X Isolation
EPIC is a trademark of Texas Instruments Incorporated
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
eum"ni! l‘s_ of pnblil:;tin‘n date. rqlq_nlucul c:tnfnrm g T ¢
r the terms of lexas Instrumen
:lt,::dum ‘warranty. Production processing does not 2-265
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54ACT11640, 74ACT11640
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolT logic diagram (positive logic)

s (13)
(24)

|

G3 G
3 EN1 [BA]
3 EN2 [AB]

]

(23) DIR ——

vi1
> 29

{
:

A1—@ 1*—&0 ——B1

v v
TO SEVEN OTHER TRANSCEIVERS

(22)

1

A3 (3) (21)

]

A4 4) (20)

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

§
:

as 2

(17)

(10)

]
g

(16)

(11)

]
]

(15)

(12)

]
.

(14)

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

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

Supply voltage, VcC
Input voltage, V| (see Note 1)
Output voltage, VO (see Note 1)
Input diode current, Ik (V| < 0 or V| > V)
Output diode current, IoK (Vo < 0 or Vg > Vce)
Continuous output current, 1o (VO =

Continuous current through Ve or GND pins

Storage temperature range

0 to Vcce)

-0.5VtoVce + 0.5V
-0.5VtoVge + 0.5V

-05Vto6V

+20 mA

+200 mA
~65°C to 1560°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 **

conditions’’
NOTE 1:

recommended operating

is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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54ACT11640, 74ACT11640
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

54ACT11640 74ACT11640 UNIT
MIN NOM MAX | MIN NOM MAX

Vce  Supply voltage 4 5 5.5 4.5 5 5.5 A"
VIH High-level input voltage 2 2 \2
VL  Low-level input voltage 0.8 0.8 v
l0H High-level output current -24 -24 mA
loL Low-level output current 24 24 mA
V) Input voltage 0 vce 0 Vee \
Vo Output voltage 0 Vce 0 Vce \
dt/dv  Input transition rise or fall rate (0] 10 [0] 10 ns/V
TA Operating free-air temperature -55 126 | -40 85 °C

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

Ta = 25°C 54ACT11640 | 74ACT11640 2
P, ETI T ITI
ARAMETER TEST CONDITIONS Vee MiN_ TP WAX | MIN MAX | MIN_MAX UNIT
45V 4.4 4.4 4.4 (7]
v 'oH = -80 A 55V | 54 5.4 5.4 x
OH = 20 A 45V | 3.94 37 3.8 v 3
OH = 55V | 4.94 2.7 48 o
oy = —50 mAt 5.5 V 3.85 6
lon = —75 mAt 5.5 V 3.85 »
4.5V 0.1 0.1 0.1
v oL = 50A 55V 0.1 0.1 0.1 o
oL 45V 0.36 0.5 0.44 b=
loL = 24 mA \
55V 0.36 0.5 0.44 U
loL = 50 mAT 5.5V 1.65 -
oL = 75 mAT 5.5 V 1.65 )
loz | AorBPorts| Vg = Vcc or GND 5.5V +0.5 +10 +5 uA Q
) G or DIR V| = Ve or GND 5.5V £0.1 +1 1| uA c
Icc Vi = VgcorGND,lg = 0 55V 8 160 80 A ¢>U
i 4V,
algct One input st 3 55V 0.9 1 1| ma o
Other inputs at GND or Vce <
Ci G or DIR V| = Vg or GND 5V 4 pF
Cio A or B Ports| Vg = Ve or GND 5V 12 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 O V or V.
switching characteristics VgC = 5V £0.5 V, (see Figure 1)
FROM TO Ta = 25°C 54ACT11640 74ACT11640
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN MAX [ MIN MAX unIT
. . . 1. 1 1. 10.5
tPLH AorB Bor A 15 63 9.6 5 ! 5 ns
tpHL 1.5 57 86| 1.5 10| 1.6 9.5
1] 1.5 8.8 12.2 1.5 14.2 1.5 13.4
PZH G AorB ns
tpzL 1.5 84 123 15 145 | 1.5 13.6
t 1.5 9.1 129 1.5 14.5 1.5 13.9
PHZ G AorB ns
tpLz 1.5 96 13.1| 1.5 15[ 15 14.2
i
[ EXAS 2267
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54ACT11640, 74ACT11640
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS TYP UNIT
tput: 1 4
de Power dissipation capacitance per transceiver g:t::t: :?::;:’; CL =50pF, f=1MHz 12 pF

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST s1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPzL 2 x Vge

CL = 50 pF 500 @

(See Note A) I

tPHZ/tPZH GND

LOAD CIRCUIT

— — —— —3V
INPUT
1. 1.5V
(See Note B) | sV | o
| 1
tPLH-—P) K—D!-‘PHL

| + — —Vou
OUTPUT  50% Vgc % 50% Vce Sk
VoL

PROPAGATION DELAY TIMES

OUTPUT CONTROL 3v
h 1.5V 1.5V
(Low-level enabling)
| —— e ———— ]
ouTPUT le—tpzL—>| j—tPLz—P
WAVEFORM 1 ! 1 | =~ Vce
S1at2 x Vge | 50% Vcc | 20% Ve
(See Note C) | + — - —="—VoL
je—tPzH—|
OUTPUT H ! — — _Vou
WAVEFORM 2 o Y 80% Vce
50% Vce |
$1 at GND h o
(See Note C) [e—tPHZ—d{

ENABLE AND DISABLE TIMES

NOTES: A. C| includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 @, t, = 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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54AC11643, 74AC11643
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987

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-pm 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 (G)
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.

B1
DIR
NC
A1l
A2
A3

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

(TOP VIEW)

© 0N w;

NC—No internal connection

FUNCTION TABLE

CONTROL
INPUTS OPERATION
G DR
L L B data to A bus
L H A data to B bus
H X Isolation

PRODUCT PREVIEW  Advanced CMOS Circuits H

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

Texas ‘t’.‘
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

Copyright © 1987, Texas Instruments Incorporated
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54AC11643, 74AC11643
OCTAL BUS TRANSCEIVERS. WITH 3-STATE OUTPUTS

logic symbolt " logic diagram (positive logic)

< 2 e | °
DIR 3 EN1 [BA]
_ﬁ 3 EN2 [AB] A
. r.
(1 23
A2 tm D 2V ;:I—(ZZ) B2 = . J’l
(3) ‘ T 21 ~N
A3 t 3_ B3 A1 —9 ¢ —B1
aa B 2o ‘
™ T oy v
(9 e (17)
A5 t ) ;j__ BS TO SEVEN OTHER TRANSCEIVERS
(10) 116) Pin numbers shown are for DW, JT, and NT packages.
Sl Al -
(11 (15)
(12) (14
A8 t i ) B8

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

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

Supply VoItage, VO « -+t v et it e e -0.5Vto6V
Input voltage, V| (see Note 1)................. P ~.. —=0.6VtoVcc + 05V
Output voltage, Vo (see Note 1) ........... ... ..., -0.5VtoVcec + 05V
Input diode current, IK (V] < 0 or V| > VGG« -+ e v v vv e eean s e +20 mA
Output diode current, IoK (VO < 0orVO > VCC) -+« - oo v i i i i +50 mA
Continuous output current, I (VO = OtoVCC) ... ... oot +50 mA
Continuous current through VcCc orGND pins . ... .. ... oot +200 mA
Storage temperature raNge . . . ... ... ..ot oeunan oo —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 voitage ratings may be exceeded if the input and output current ratings are observed.

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

recommended operating conditions

54AC11643 - 74AC11643 UNIT
MIN NOM MAX [ MIN NOM MAX
Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 Vv
Vee =3V 2.1 2.1
VIH High-level input voltage Veec =45V 3.15 3.15 \
Vegec =55V 3.85 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Vece =45V 1.35 1.35 \%
Veec = 6.5V 1.65 1.65
Vec =3V -4 -4
loH  High-level output current Vcc = 4.5V —24 —24 mA
Veec =565V -24 -24
Vee = 3V 12 12
loL Low-level output current Vecc =45V 24 24 mA
Ve = 5.5V 24 24 2
V) Input voltage 0 Vee 0 Vee \%
Vo Output voltage 0 Vee 0 Vee \ o
dt/dv  Input transition rise or fall rate E;:; DIR g 12 g 12 ns/V .‘g
TA Op! ing free-air p ire -55 1256 | -40 85 °C [$)
-
NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, .{5
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 8
noted) E
Ta = 25°C 54AC11643 74AC11643
PARAMETER TEST CONDITIONS Vee WIN_ TYP MAX | WIN wax | N MAX UNIT U
3V ]| 29 2.9 2.9 o
IoH = —50 A 4.5V 4.4 4.4 4.4 8
55V | 54 5.4 5.4 c
Von IoH = -4 mA 3V | 258 2.4 2.48 v g
IoH = —24 mA 45V | 3.94 3.7 3.8 5
5.5V | 4.94 4.7 4.8
loy = -50 mAT 5.5 V 3.85 <
loy = —75 mAt 5.5V 3.85
3V 0.1 0.1 0.1
oL = 50 uA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1 ;
VoL loL = 12 mA 3V 0.36 0.5 0.44 v !_J
o1 = 24 mA 45V 0.36 0.5 0.44 >
oL m
5.5 V 0.36 0.5 0.44 Ll
loL = 50 mAT 5.5 V 1.65 o
loL = 75 mAt 5.5V 1.65 o
loz Vo = Vce or GND 5.5V +0.5 +10 +5 A -
I V) = Vg or GND 5.5 V +0.1 +1 +1 Iy (&)
Icc ViI=VecorGND | g gy | 8 160 80 | A 2
=0 n
Ci Vi = Vgg or GND 5V 4 pF o
Co Vo = Vcc or GND 5V 10 pF o
tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. n‘

TexAs {’f 2.971
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54AC11643, 74AC11643
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics (see Figure 1)

FROM TO Vee Ta = 25°C 54AC11643 | 74AC11643
PARAMETE NIT
R R (INPUT) (OUTPUT) RANGE MIN TYP MAX | MIN MAX |MIN max | U
3.3 + 0.3V
tPLH AorB BorA 5 105V 23 ns
3.3+ 0.3V ]
tPHL AorB AorB 5105V 78 ns
3.3 + 0.3V
1 G AorB
PZH o 5% 06V 4.7 ns
3.3+ 0.3V ;
tPzL G AorB 505V 5.4 ns
t G AorB 33 +03V : ns
PHZ 5+ 0.5V 6.6
= 3.3 + 0.3V
AorB
tPLZ G or 505V 6.5 ns
operating characteristics, Vcc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
4
de Power dissipation capacitance per transceiver g::z:: :?:;::r; CL =650pF, f=1MHz 12 pF

suNou) SOWD paduenrpy [N

v
v |
@)
w)
c
(o]
]
v
s |
m
<
m
S
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54AC11643, 74AC11643
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

©2 % Vee TEST s1
O OPEN tPLH/tPHL OPEN
GND tpL2/tpZL 2 x Vece
tPHZ/tPZH GND

FROM OUTPUT
UNDER TEST

Cp = 50 pF 500 Q

(See Note A)I

LOAD CIRCUIT

INPUT . o Ve
50% V 50% V
(See Note B) ce ce
| | 0
‘PHLH l‘—'ﬂ-lPLH

| | VoH
OUTPUT *50% Vce fso% Vce
— — —VoL

N

ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, t, = 3ns, 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.

n
b
- —
PROPAGATION DELAY TIMES 5
~
OUTPUT CONTROL \| Vee 6
(Low-level enabling) 50% Vee f50% Vee
' LA —° n
[¢—tpzL—>| —tPLZ— s
OUTPUT H | ! - vee E
WAVEFORM 1 50% V. f_
stat2xVoc | Koo vee | (20% Vee_y, o
(See Note C) J tpzH ;
OUTPUT ,l ; o —vou -
WAVEFORM 2 50% Voo | T0% Voo 4
$1 at GND . ! o 8
(See Note C) —tPHZ—> c
S
<

I8

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

PRODUCT PREVIEW
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54ACT11643, 74ACT11643
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987

® Bidirectional Bus Transceivers in High- : 54ACT11643 . . . JT PACKAGE
Density 24-Pin Packages 74ACT11643 . . . DW OR NT PACKAGE
(TOP VIEW)

® 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-um Process

® 500-mA Typical Latdh-Up Immunity at
125°C .

® Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers,

N

and Standard Plastic and Ceramic 300-mil 54ACT11643 . . . FK PACKAGE
DIPs (TOP VIEW)
[72]
s QO -
O -
description 23592989 5
These octal bus transceivers are designed for %3 27 282728 2
asynchronous, two-way communication B2hs 251 B7 s
between data buses. These devices transmit B1fs 24188 (&
data from the A bus to the B bus or from the bR 7 235 G (7))
B bus to the A bus depending upon the level at Nchs 22[]NC o
the direction control (DIR) input. The enable input A1ho 21[] A8 E
G can be used to disable the device so the buses A2010 200 A7
are effectively isolated. A3 11 19E A6 &)
The 54ACT11643 is characterized for operation 12131415 16 17 18 g
over the full military temperature range of T AQL0AOQW o
-55°C to 125°C. The 74ACT11643 is <zzzzg*“ c
characterized for operation from —40°C to ©
85°C. NC—No internal connection >
o
FUNCTION TABLE <
CONTROL
INPUTS OPERATION
G DR ;
L L B data to A bus i
L H A data to B bus —
H X Isolation >
wl
2 4
[«
o
o
EPIC is a trademark of Texas Instruments Incorporated. ﬂ-
PRODUCT PREVIEW documents contain information . Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of i
S oSt ety st 2275
speci 3 =
npunns the right to c |=go or discontinue these lNSTRUMENTS
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54ACT11643, 74ACT11643
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive. logic) . .
g b3 - :

G3
3 EN1 [BA]
3 EN2 [AB]
Vi1 q

D> 2V

DIR

=

A1

o
-

1

2)

L
N

A1l —@ ) : p— B1

:

C]

£

it
s

v v
TO SEVEN OTHER TRANSCEIVERS

>
[

®
o

2

>
~N
@
~N

=y
N

g

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

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

Supply voltage, VcC .-+ - - - . RN e e e e e -05Vto6V
Input voltage, Vi (see Note 1) .. ...... ... .. -0.5Vtovee + 0.5V
Output voltage, VO (see Note 1) ...................... iiiee. .. =05VtoVee + 05V
Input clamp current, |K (V] < OorVi > Vgg) ..o vooi el e +20 mA
Output clamp current, oKk (Vo < OorVo > Veeg) ... ... e e e e . +50 mA
Continuous output current, |0 (Vo = OtoVce) . ... .. e e - +50 mA
Continuous current through Vcc or GND pins . .. . .. et +200 mA
Storage temperature range . . ... .........oeernnii s e —-65°C to 150°C

SUN2AID SOND PadueApY

Stresses beyond those listed under ‘’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratmgs

only, and functional operation of the device at these or any other conditions beyond those indi d under ‘’ g
conditions’’ is not implied. Exposure to absol im-rated s for extended periods may affect devuce rellablllty

-U NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
g recommended operating conditions
8 54ACT11643 74ACT11643 UNIT
MIN NOM MAX | MIN NOM MAX
n Vce  Supply voltage 4 5 5.5 4.5 5 5.5 \4
'-I VIH High-level input voltage 2 2 \
'b ViL Low-level input voltage 0.8 0.8 \2
w loH High-level output current -24 -24 mA
m lo.  Low-level output current 24 24| mA
< V)| Input voltage 0 Vee 0 Vee \
FFI Vo Output voltage 0 Vce 0 Vce \
E dt/dv  Input transition rise or fall rate 0 10 [+ 10 ns/V
TA Operating free-air temperature -55 . 126 | -40 - 85 °C
2:276 TExas %
INSTRUMENTS

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265



54ACT11643, 74ACT11643
OCTAL BUS TRANSCEIVERS WITH 3-STATE QUTPUTS

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

TA = 25°C 54ACT11643 | 74ACT11643
PARAMETER TEST COI\I‘DITIONS Vee N TP MAX | WMIN MAX | WIN_ MAX UNIT
45V | 4.4 4.4 4.4
Vou 'oH = ~504A 55V | 54 5.4 5.4
4.5V | 3.94 3.7 3.8
I0H = —24 mA \Y
OH = -24m 5.5V | 4.92 47 28
loH = —-50 mAt 5.5V 3.85
lo4 = —75 mAT 5.5 V 3.85
45V 0.1 0.1 0.1
ol =
VoL oL = 50 4A 55V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
| = 24 v
oL = 24 mA 55V 0.36 0.5 0.44
gL = 50 mAT 5.5V 1.65 2
loL = 756 mAT 5.5V 1.65
oz Vo = V¢ or GND 5.5 V +0.6 +10 +5 pA
Iy V| = Ve or GND 5.5 V +0.1 +1 +1 | A ‘U_')
Icc Vi = VggcorGND, g =0 5.5V 8 160 80 A '5
Aleet One input at 3.4 V, 5.5V 0.9 7 1 mA T}
cc Other inputs at GND or Vce ) ) =
Ci V| = Vcg or GND 5V 4 pF o
Co Vg = V¢ or GND 5V 10 pF
72]
tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. o
#This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V(. E
switching characteristics (see Figure 1) (&]
FROM T0 Ta = 25°C 54ACT11643 74ACT11643 °
UNIT
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX 8
IPLH AorB BorA 5.4 ns c
tPHL 5.3 ‘>B
t] .2
PZH G AorB d ns ©
tPzL 6 P
tPHZ [ AorB 6.9 ns
tpLZ 6.8 )
operating characteristics, VCC = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT E
Outputs enabled 45 — ‘
P dicsinati ) . =50 pF, f=1MH F i
Cpd  Power dissip per trar Outputs disabled CL=50p i 12 P >
T
e
a
oc
a.

EXAS ‘l’? 9.977
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54ACT11643, 74ACT11643
OCTAL BUS TRANSCEIVERS WITH 3-STATE GUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vee
FROM OUTPUT oPEN TEST s1
UNDER TEST O OPEl tPLH/tPHL | OPEN
GND tpL2/tPZL 2 x Vge
Cp = 50 pF
(See Note A) I tpHz/tpzH | GND
LOAD CIRCUIT

————3 V

INPUT
. 16V
(See Note B) j 18V K 8
| S 0

N

tpm.-k—" je—>tpLH
|

50% Voe

PROPAGATION DELAY TIMES

;t—tpzn —
]

OUTPUT

(See Note C)
ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.

suNo) SOND PedueApy

M3IATHd 12NAO0Ud

VoH
OUTPUT Skso% Vee ’!

— — — VoL

OUTPUT CONTROL 16V 1.6V 3V
(Low-level enabling) | ) L :

- ————— —_——0
OUTPUT le—tpzL—>} —tpLz—|
WAVEFORM 1 | | | ~ Vce
S1at2 x Vgo ] 80% Vce | 20% Veo
(See Note C) + ———==VoL

|
$ . - - VOH
L}
WAVEFORM 2 fso% vee | K. 80% Vee
S$1 at GND je—tpHz—>| =0

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50Q,t; = 3 ns, t§ = 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.

2.278 - TeExas {ZP
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54AC11646, 74AC11646
- OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D2957, JULY 1987

® Independent Registers for A and B Buses B64AC11646 . . . JD PACKAGE

74AC11646 . . . DW OR NW PACKAGE
Multiplexed Real-Time and Stored Data (TOP VIEW)

® 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-um Process

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

® Package Options includo Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carrlers,
and Standard Plastic and Ceramic DIPs

N

description

ts

These devices consist of bus transceiver circuits, 64AC11648 . . . FK PACKAGE
D-type flip-flops, and control circuitry with (TOP VIEW)
3-state outputs arranged for multiplexed o
transmission of data directly from the data bus S
or from the internal storage registers. Data on T
the A or B bus will be clocked into the registers 4
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.

ircui

5
iB6

B1Ps 25187
sAB[l e 24|88
CABJll7 23[JcBA

G[)s 22[]SBA
A1D9 21[JDIR
_ . A2([]10 20(]A8
Enable (G) and direction (DIR) pins are provided A3[] 1 19[]A7
to control the transceiver functions. In the 1
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 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.

N

A4[]
GND[) 3
GND[J
GND[J

-
ES
o
~
o

GNDp 3
As5[]
As[]

Advanced CMOS C

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 54AC 11646 is characterized for operation over the full military temperature range of —55°C to 125°C.
The 74AC11646 is characterized for operation from —40°C to 85°C.

PRODUCT PREVIEW

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW documents contain information Copyright © 1987, Texas Instruments Incorporated

on products in the formative or design phase of i
dov:_lfqupn(. I:h:nictnisti'c 1l_|ltl “'ll;? n(l‘n‘g TEXAS @ 2.279
spacifications are design goals. Texas Instrumel -
rrurvu the right tn_ghlg'u': or discontinue these INSTRUMENTS
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54AC11646, 74AC11646
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

M3IAIHd LONAO0YHd SHNJ2AI) SOIND PedueApy H

BUS B

(21) (3 (1) (23) (2 (22)
DIR CAB CBA SAB SBA
L X X X L

-ro

REAL-TIME TRANSFER
BUS B TO BUS A

3 (1) (23) (2) (22)
DIR CAB CBA SAB SBA
X t X X X
X X t X X
X + t X X

IxxoN

STORAGE FROM
A, B, ORAAND B

| L\Bus Af__z

21 @ 1 23 @ (@
G DIR CAB CBA SAB SBA
L H X X L X

REAL-TIME TRANSFER
BUS A TO BUS B

- BUSSB

||
T

\q#

21) (3) (1) (23) (20 (22)
G DIR CAB CBA SAB SBA
L L X Horlk X H
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 )
G DIR CAB CBA SAB SBA A1 THRU A8 | B1 THRU B8 OPERATION OR FUNCTION
X X 1 X X X Input Unspecified ¥ Store A, B-unspecifiedt
X X X 1 X X Unspecified T Input Store B, A unspecified
H X t t X X ' Input Input Store A and B Data
H X HorL Horl X X Isolation, hold storage
L L X X X L Ou.tput Input ‘Reél-Time B Data to A Bus
L L X HorL X H Stored B Data to A Bus
L H X X L X Input Output Real-Time A Data to B.Bus
L H HorL X H X Stored A Data to B Bus

1 The data output functions may be enabled or disabled by various signals at the G and DIR 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) logic symbol# 2
= :
& =1 a3
e omiﬂti‘a-em [BAI 2
T . - 3EN2 [AB] '3
cea {15) . v CBAJW’— > ca
se NI (™ o
(28) cap28L | > ce ——
CAB
27) O
sas=l__Jg7
sag 22 -l C (261
.2 - =1 5 4D B1 (2]
i ot AN o o
6D | =1
] a1 1 A | — = =
1 OF 8 CHANNELS H (3) 7 i (25) o
1 1D I A2 B2
: T - : .‘(:,t (24) <
A3 83 Q
1 | y | ) ' I e
o | I — I e ®) 23) g
A1 1 N} le A4<-t j—q’-glj
K ) : °' 10— 20) g
| c1 | A50—t: ‘ :4—’-35
: 1 : “an (19) 3
54-0-: j—d-» 86
1 . ; “12) 18y
[} No
p——Zag = - L D A7 | B7
4 1 D i i
TO 7 OTHER CHANNELS A8 | l 88 ;
Pin numbers shown are for DW, JD, and NW packages. |-_-|_-|
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and >
IEC Publication 617-12. [T1]
Pin numbers shown are for DW, JD, and NW packages. m
o
a.
EXAS Ui
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54AC11646, 74AC11646
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

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

Supply voltage, VCC - - - v v v v e e e e e P -0.5Vto6V
Input voltage, Vi (see Note 1) .. ... . i v i i i -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) . ... ... e o . -0.5VtoVcc+05V
Input clamp current, |k (V| < Qor V| > Vcg) ..... P PRI +20 mA
Output clamp current, IoK (VO < OorVo > VeGg) « oo viviiiiivin e +50 mA
Continuous output current, I (VO = 0toVCC) ... oo oo +50 mA
Continuous current through Vcc or GND pins .. .......... .. ..., R e +200 mA
Storage temperature range . . .. ... ... .o v v it niue e —65°C to 150°C

1 Stresses beyond those listed under “‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditi 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

N

54AC11646 74AC11646 UNIT
. MIN NOM MAX | MIN NOM MAX
> Vece  Supply voltage (see Note 2) . 3 5 5.5 3 5 5.5 v
o Veg =3V 2.1 2.1
< VIH High-level input voltage Vce =45V 3.16 3.15 v
] Vec =56V 3.85 3.85 ]
3 Vee =3V 0.9 0.9
8’ ViL Low-level input voltage Vee =45V 1.35 1.35 \
o Vee = 65 V. 1.65 1.65
. Vee =3V -4 -4
O loH  High-level output current | Vcc = 4.6V -24 . -24 mA
g Vee = 6.6V -24 . =24
o Vee =3V 12 12
(7] loL  Low-level output current | Vg = 4.5V 24 24 | mA
Vcec =685V - 24 24
9 Vi Input voltage ! 0 Vee 0 - Vee \
3 Vo Input voltage 0 Vee 0 Vce Vv
c dt/dv  Input transition rise or fall rate Control 0 5 0 5 ns/V
- Data 0 10 [ 10
(7, TA Operating free-air temperature ~55 125 | -40 85 °C
NOTE 2: No electrical or switching characteristics are specified at Voc < 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.
- . .
o
v
c
O
—|
v
X
m
<
s
—
o Texas U
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54AC11646, 74AC11646
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

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

TaA = 25°C 54AC11646 74AC11646
I
PARAMETER TEST CONDITIONS Vee N P MAX N MAX N | UNT
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
loH = -4 mA 3v| 2.8 2.4 2.48
v v
oH o = 28 A 45V | 3.94 37 38
OH = 55V| 4.94 2.7 4.8
loH = —50 mAT 5.5 V 3.85
IoH = ~75 mAt 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
oL = 12 mA 3v 0.36 0.5 0.44 2
Vou 45V 0.36 0.5 osa| v
loL = 24 mA
5.5 V 0.36 0.5 0.44 »
loL = 50 mAt 5.5 V 1.65 =
loL = 75 mAT 5.5V 1.66 3
loz Vo = Vee or GND 5.5V +0.5 +10 +65 A st
I V| = Ve or GND 5.5 V +0.1 +1 £1 | uA 6
lcc Vi = Vcc orGND, Ig = 0| 6.5V 8 160 80 A
Ci Vi = Ve or GND 5V 4 oF N
Co Vo = Vce or GND 5V 10 oF (@)
1t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. CE’
timing requirements (see Figure 1) -
o
TA = 25°C | 54AC11646 | 74AC11646
Vec RANGE NIT Q
| Vec RANGE =N —MAX | MIN MAX | MIN MAX | c
3.3 +0.3V ©
I
fclock Clock frequency 5 05V MHz >
t Pulse duration, CAB or CBA high or low 33 £03V ns -
w ' 9 5 205V <
3.3 +0.3 V
tsu Setup time, A before CAB? or B before CBAT ns
5 +0.5 V
3.3 +0.3V
Hold time,
th old time, A after CABT or B after CBAT 5 205V ns ;
wl
S
Ll
(2
a.
oc
o.

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

switching characteristics (see Figure 1)

FROM TO Vee TA = 25°C 54AC11646 | 74AC11646
P ER UNIT
ARAMET (INPUT) (OUTPUT) RANGE | MIN TYP MAX | MIN MAX | MIN MAX | N
) 3.3 +03V|]
fmax 5 £0.5V : MHz
. 3.3 +0.3V
PLH
5 +0.5V 4.8
. AorB Bor A 33 203V ns
PHL 5 £0.5V 6
R 3.3 +0.3V]
PZH
5 +0.5 V 6.1 i
G AorB
o o 33 03V e
PZL 5 £0.56V 8.5
oz 3.3 +0.3V
P o
5 +0.5 V 5.4
G AorB -
2 . or 33 03V ns
PLZ 5 £0.5V 5
> - 3.3 0.3V
5 +0.5 V 7
o CBA or CAB AorB 33 203V - ns
. . .
5 PHL 5 £0.5 V 8.8
= . 3.3 +0.3V
) PLH SBA or sABt Aors 5 0.5V 5.6 : e
o . (A or B high) 3.3 0.3V
Q. PHL 5 £0.5 V 6.9
(@) . k 3.3 0.3V
2 PLH SBA or sAB! AorB 5 0.5V 5.6 e
. (A or B low) 3.3 +0.3V
o PHL 5 0.5V 6.9
) tozH 3.3 +0.3V
(@) i 5 +0.5 V 6.4
DIR AorB
= o or 3.3 103V ns
2 PZL 5 0.6V 8.4
=3 1PHZ 3': :g‘g \\; 2.7
DI B . .
® ; R AorB 3.3 0.3V o™
PLZ 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.
g operating characteristics, Vgcc = 5V, Ta = 25°C
w) PARAMETER TEST CONDITIONS TYP | UNIT
I 45
cc) de Power dissipation capacitance per transceiver g::z::: :?::;de CL =50pF, f=1MHz 12 pF
2
m
<
g
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54AC11646, 74AC11646
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST s1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Ve

CL = 50 pF 500 Q

(See Note A) I

tPHZ/tPZH GND

LOAD CIRCUIT
— — — —=VceC
c v
50% V 50% Vi
| 0 (See Note B) H ce | ce o
tsu-d & I 1

: Je-th-| tPLH-e—b] l—-tonL 2

I +————- Vee I 4+ — —Vou

DATA INPUT  50% OUTPUT 50% Vcc% 50% Vccsk
o vo 9
"
SETUP AND HOLD TIMES PROPAGATION DELAY TIMES =3
2
Vce I
OUTPUT CONTROL \ K
(Low-level enabling) 50% Vec 50% Ve o
! o n
OUTPUT fe—tPzL—| je—tPLz—p| o
WAVEFORM 1 ! 50% V ! [ = Vce S
S1at2 x Voo | cc | 20% Vee
(See Note C) | t —_——="=VoL (&)
le—tPzH —

OUTPUT | ! ) — — —VOH t
WAVEFORM 2 50% Vee N 80% Vce 7}
S1 at GND | h “o o
(See Note C) le—tPHz—d c
ENABLE AND DISABLE TIMES g
NOTES: A. Cy includes probe and jig capacitance. ]
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t; = 3ns, 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

Ll
S
&
o.
o
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54ACT11646, 74ACT11646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D2957, JULY 1987

® Independent Registers for A and B Buses 54ACT11646 . . . JD PACKAGE
: 74ACT11646 . . . DW OR NT PACKAGE
® Multiplexed Real-Time and Stored Data ’ (TOP VIEW)

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-um 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 DIPs

N

description

ts

These devices consist of bus transceiver circuits, 54ACT11646 . . . FK PACKAGE
3-state outputs, D-type flip-flops, and control (TOP VIEW)
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- 28
high transition of the appropriate clock pin (CAB B1[s 25[]87
or CBA). The following examples demonstrate SAB[l 6 24188
the four fundamental bus-management functions CAB ) 7 23[JcBA
that can be performed with the octal bus G[ls 22[]sBA
transceivers and registers. A1flo 21[JDIR
A2[)10 20(]A8
A3 19[0A7

ircui

Q

o
>
L=

\
~(]B2
«[]B3
~( B4
~-Ovee
M1
%([B6

Enable (G) 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 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.

N

Asf)
GNDP &

]
A6l

GND[J =

GND[J

GND[} 3
As[]

Advanced CMOS C

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.

PRODUCT PREVIEW

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW documents contain information Copyright © 1987, Texas Instruments Incorporated

on products in the formative or design phase of i
development. Characteristic data and other TEXAS
specifications are design goals. Texas Instruments

reserves the right to change or discontinue these INSTRUMENTS 2-287
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54ACT11646, 74ACT11646
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

M3IATHd 10NAO0Hd SHUNJAY SOND pPaduenpy H

4 R -
RHE
P : ll: : @
§ <| =T §
11 1h
Pl
Ll s
1
_~
(21) @3 (1 @23 (@2 (22
G DIR CAB CBA SAB SBA
L L X X X L

(21)

G
X
X
H

REAL-TIME TRANSFER
BUS B TO BUS A

3) (1) (230 (2 (22)
DIR CAB CBA SAB SBA
X t X X X
X X t X X
X + t X X

STORAGE FROM
A, B, ORA AND B

SEp——1

A
US A I
F——=n
i
S

BUSB

=

(21) (3} (1) (23) (2) (22)
G DIR CAB CBA SAB SBA
L H X X L X

REAL-TIME TRANSFER
BUS A TO BUS B

BUSB

N "

21) (3 (1 (23) (2) (22)
G DIR CAB CBA SAB SBA
L L X HorL X H
L H Horlk X H X

TRANSFER
STORED DATA
TOAORB
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54ACT11646, 74ACT11646
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS DATA 1/O

G DIR CAB CBA SAB SBA A1 THRU A8 | B1 THRU B8 OPERATION OR FUNCTION
X X 1 X X X Input Unspecified T Store A, B unspecifiecfr
X X X I X X Unspecified ' Input Store B, A unspecifiedt
H X T 1 X X Input Input Store A and B Data

H X HorL Horl X X Isolation, hold storage

L L X X X L Output Input Real-Time B Data to A Bus
L L X HorlL X H Stored B Data to A Bus
L H X X L X Input Output Real-Time A Data to B Bus
L H HorL X H X Stored A Data to B Bus

1t The data output functions may be enabled or disabled by various signals at the G and DIR 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) logic symbolt

\

G1
= _(1n I~
€ Ta s n
a4 DIR 3EN1 [BA] speud
DIR 3EN2 [AB] -5
(e
cea i3t > caa 8l S ca o
SBA saa-18) G5 b
28) cap—28L > ce 5
cAB o o
sap22_ lg7 i
sas 220 ] (26) (7))
@ >1 0} p-4-9-4>-51
Al4p = \vA) = If o
[- 6D 7 =1 29 E
T orschannes | | | |~~~ — BH (3) 17 (25) (&)
14 1D | AZ%ﬁ :I-«»az
: ] | @ ! @ 24) g
ASQ-P—C jﬂ-’BS
: I % : (5) 23) g
@ 1 28 A4 B4
At T N | B "_: (]
| 0 | (10) (20) >
| c1 | A54"—C T—b—as S
! | [ (11 (19) <
| | Asd-b—t: j—4—>as
I N 1 :
g g A""E: REDIGE
S3—— ; (13) “n
TO 7 OTHER CHANNELS As l I > 88 ;
Pin numbers shown are for DW, JD, and NT packages. I'L'l
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and >
IEC Publication 617-12. L
Pin numbers shown are for DW, JD, and NT packages. m
o
[
’J
2-289
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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, VO -« v v ittt e e e -05Vto6V
Input voltage, V| (see Note 1) .. ......... e e -0.5VtoVgc+0.5V
Output voltage, VO (see Note 1) .. ..., -0.5VtoVcc+0.5V
Input clamp current, IK (V] K 00or V] > VCC) - -« ot o vt i e e i +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) ... oo ii it +50 mA
Continuous output current, I0 (VO = 0toVCC) - ..« v oo it +50 mA
Continuous current through Vcc or GND pins .. . ... ... ... ... i, +200 mA
Storage temperature range . . .. ... ....uvtuetne oo -65°C to 150°C

1 Stresses beyond those listed under *’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only

and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-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

M3IATHd 1O9NAO0dd

54ACT11646 74ACT11646 UNIT
MIN MAX MIN MAX
Vece  Supply voltage 4.5 5.5 4.5 5.5 \'
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \'%
loH High-level output current -24 -24| mA
loL Low-level output current 24 24| mA
Vi Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vce 0 Vece \
dt/dv  Input transition rise or fall rate (o] 10 (4] 10| ns/V
TA Operating free-air temperature -56 125 -40 85 °C
{
2290 INSTRUMENTS
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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)

Ta = 25°C 54ACT11646 | 74ACT11646
PARAMETER TEST CONDITIONS Vee MIN_ TYP MAX | MIN MAX | MIN _MAX UNIT
4.5V 4.4 4.4 4.4
'oH = ~50 A 55V | 64 5.4 5.4
4.5V | 3.94 3.7 3.8
Vo loH = -24 mA 55V | 4.94 4.7 4.8 v
loH = —50 mAt 5.5V 3.85
IoH = -75 mAT 5.5V 3.85
4.5V 0.1 0.1 0.1
= A
oL = 80k 55V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
A7 ! = 24 mA v
oL oL m 5.5V 0.36 0.5 0.44
loL = 50 mAt 5.5 V 1.65 2
loL = 75 mAt 5.5 V 1.65
oz Vo = V¢g or GND 5.5 V +0.5 +10 +5 uA
i V| = Vg or GND 5.5 V +0.1 £1 £1 | uA 3
Icc V| = Vccor GND, lp = 0 5.5 V 8 160 80 | uA -5
One input at 3.4 V,
AlccH 5.5V 0. 1 1 A
cc Other inputs at GND or Vg ® ™ _g
Ci V| = Vcc or GND 5V 4 pF o
Co Vo = Vcc or GND 5V 10 bF n
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. o
¥ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcg. E
timing requirements, Vgc = 5 * 0.5 V (see Figure 1) (&)
Ta = 25°C |54ACT11646 | 74ACT11646 | <
MIN MAX | MIN MAX | MIN MAX 8
fclock  Clock frequency MHz c
tw Pulse duration, CAB or CBA high or low ns @
tsu Setup time, A before CLKt or B before CBA? ns >
th Hold time, A after CABT or B after CBAT ns 2
Ll
S
&
o.
Q.
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54ACT11646, 74ACT11646 ,
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

switching characteristics (see Figure 1)

PARAMETER FROM TO Vee Ta = 25°C 54ACT11646 | 74ACT11646 | |\
(INPUT) (OUTPUT) RANGE [ MIN TYP MAX | MIN MAX | MIN MAX
fmax 5.0 0.5 V MHz
1
tPLH AorB BorA 5.0 0.5V 5 ns
tPHL 7.2
tPZH (] AorB 5.0 +0.5V 6.2 ns
tpzL 7.2
'PHZ [ AorB 5.0 +0.5V 6.5 ns
tpLZ 7.2
tPLH CBA or CAB Aor B 5.0 +0.5V 6.4 ns
tPHL 9
7
'PZH DIR AorB 5.0 £0.5 V ns
tpzL 8
{PHZ DIR AorB 5.0 £0.5 V 6.6 ns
2 tpLZ 7.3
1 SBA OR SAB 6.1
PLH OR S AorB 5.0 +0.5V ns
tPHL (A or B high) 8.3
tPLH SBA or SAB 6.1
. 5V
tPHL (A or B low) AorB 5.0 £0.5 8.3 ns
operating characteristics, Vgcc = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
b 4
Cpd Power dissipation capacitance per transceiver gz:s::: :;:b::’ CL = 50pF, f=1MHz 12 pF

SUNSII) SOIND PedueApy

M3IATHd 10NAdO0Ydd
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54ACT11646, 74ACT11646
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vee
FROM OUTPUT TEST $1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vee
Cu = 50 pF tpHZ/tPzH | GND

(See Note A) I

LOAD CIRCUIT

————3V

T(';‘e'oN ﬁ;:P‘BJ)T 18V INPUT A
1. 5V
| 0 (See Note B) | 5V h 5
tsud - i | °
: Je-th—] tPLH-f—P) l—bk-tHL

| + — — ——=3V | + — —VoH
15V OUTPUT 50% Vce % 50% Vcc*
VoL

SETUP AND HOLD TIMES PROPAGATION DELAY TIMES

OUTPUT CONTROL 3v
15V 15V
(Low-level enabling) h f

———————0

OUTPUT le—tpzL—>| tPLZ—|

WAVEFORM 1 ! | = Vce
S1at2 x Vgc 50% Ve

! 20% V
(See Note C) | 22 ICC_voL
“'— tPZH -—"
OUTPUT |

=V
WAVEFORM 2 50% Voc 80% Voo oM
1 at GND j |K
le—tPHz—l =0

(See Note C)

[\

DATAINPUT 15V

ircuits

-— el — -

ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z5 = 50 Q, t, = 3ns, 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 74AC11000 bw R
1 2 3 4

1. Prefix /

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

2. Unique Circuit Description

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

3. Package

Must contain one or two letters
J, JD, JT, N, NT
D, DW (“’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. ot
1]

(@]

©

2

c

©

£

O

=

.' {
EXAS 3-3
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MECHANICAL DATA

D014 and D016 plastic ‘‘small outline’’ packages

Each of these ‘‘small outline’’ packages consists of a circuit mounted on a lead frame and encapsulated
within a plastic compound. The compound will withstand soldering temperature with no deformation, and
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads
require no additional cleaning or processing when used in soldered assembly.

D014
D016
(16-pin package used for illustration)

A

3 AR A A F -
6,20 (0.244) T ” H n ” H n EI
5,80 (0.228)

4,00 (0.157)

3,81 (0.150) || 4

NHHTHHEHH

175 (0.069) 7 NOM 25010020) e “igore | 0220000
1,35 (0.053) "ll.\ 4 PLACES 0.25 (0.010) \ 0,190 (0.0075)
+ g

Y
=t =0
0,203 (0.008) _T
0.102 (0.004) 0457 (0.018) ~»| ja-7° NOM e
0,356 (0.014) 4 PLACES
0,79 (0.031) _J 112 (0.04)
028 (0.011) PIN SPACING 051 (0.020)
1,27 (0.050)
(See Note A)
PINS 8 14 16

3 DIM

A MIN 4,80 8,55 9,80
g (0.189) | (0.337) | (0.386)

A MAX 5,00 8,74 10,00
(5] (0.197) | (0.344) | (0.394)
o
g ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
3 o
a' NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material dimension.
o B. Body dimensions do not include mold flash or protrusion.
— C. Mold flash or protrusion shall not exceed 0,15 (0.006).
U D. Lead tips to be planar within +0,051 (0.002) exclusive of solder.
<)
-,
o

34 U
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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.

— I AAAAAAAAA
L ,.,
L HHHHUHHEHHE

7° NOM
2650000 ) 4 PLACES 9,0 (0.354)
2,35 (0.093) 0.5 (0.02) X 45'] 86 (0.338)

 — _ —\ _
| ] L
M - J
o0 1 | | | _.I 0,490 (0.019) L}'f:‘:i o \.,7" NOM
0,10 (0.004) I | 0,350 (0.014) 0,320 (0.013) T aeraces
0785 (0031 | | | 0,230 (0.009) 1,27 (0.050)° 3
1,27 (0.050) TP {See Note A)
©
PINS “6
t
DiM 16 20 24 28 n
A MIN 10,16 12,70 15,29 17,68 —
(0.400) | (0.500) | (0.602) | (0.696) @
10,36 12,90 15,49 17,88 -9
A MAX c
(0.408) | (0.508) { (0.610) | (0.704) ©
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES ﬁ
4]
tThe 28-pin package drawing is presently classified as Advance Information. E
NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material dimension.
B. Body dimensions do not include mold flash or protrusion.
C. Mold flash or protrusion shall not exceed 0,15 (0.006).
D. Lead tips to be planar within +0,051 (0.002) exclusive of solder.
i
EXAS 3.5
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MECHANICAL DATA

NO14 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.

NO14

7,62+ 0,25

F(o .300 £ 0.010)
6,35+ 0,25

(0.250 = 0.010)

+- 2,0 (0.080) NOM

¢ 2,4 (0.093) R NOM —1

2,8 (0.110) NOM —|—»|
7L/

19,8 (0.780)
18,0 (0. 710)

—-| |<— 1,78 (0.070) MAX 14 PLACES

) 0,51(0.020) | |
%gfv‘“)-‘"“) 5,08 (0.200) MAX MIN __\
T — SEATING PLANE ¥ 0,84 (0.033) MIN
105° 14 PLACES
24 PLACES _.\\‘__ggg }gg:" __| 0,533 (0.021)
14 PLACES 3,17 (0.125) MIN 0,38110.015)
14 PLACES
(See Notes B and C) 2,03 0,51 (See Notes B and C)
(0.080 + 0.020)
4 PLACES

PIN SPACING 2,54 (0.100) T. P.
(See Note A)

Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

eleq [eojueyoaiy [N

3-6

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 Iead tip to at least 0,51 (0.020) above seating

plane.

TExas J@
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MECHANICAL DATA

NO16 plastic dual-in-line package
This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation,
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering.
Leads require no additional cleaning or processing when used in soldered assembly.

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.

NO16
I-— 19,8 (0.780) MAX ———'
(9@ @E OO E
AYAYAYAYaYal]
G ¢
7,62+ 0,25 E
L7 - 2,4 (0.
10,300 0,010) 4 (0.093) R NOM—
X 635+ 0,25 2,8 (0:110) NOM—-%
(0.250 = 0.010)
—oI "--— 2,0(0.080) NOM 0]0]6) OGO
¥ —»{ @178 (0.070) MAX 16 PLACES
T 0,57 (0.020)
0,25 (0.010) NOM MiN
T 508 (0.200) MAX _ § I
SEATING PLANE——’-——— |
105° k } ,.l | 0,84 {0.033) MIN
90° 036 (0.014) 12 PLACES
16 PLACES \‘,. .36 (0. - A
| 140,25 (0.070) 533 (0.021)
16 PISACES) 3.7 0125} MIN "‘ I'_ 0,387(0.015)
(See Notes B and C) 1,65 (0.065) 16 PLACES
0,38 (0.015) (See Notes B and C)
4PLACES PIN SPACING 2,54 (0.100) T. P.
(See Note A)
Parts may be supplied in accordance
with the alternate side view at the ALTERNATE SIDE VIEW
option of Ti plants located in Europe. —] '._ 1,78 (0.070) MAX 16 PLACES
in this case, the overall length of the
package is 22,1 (0.870) max. 0,51 (0.020) | 1
5,08 (0.200) MAX th
(]
T 0,84 (0.033) MIN )
16 PLACES (]
3,17 (0.125) MIN — j&- 0533 (0.021) “"6
0,381 (0.015) )
2,41 (0‘095)_4 16 PLACES ()
2,41 (0.095) (See Notes B and C)
1,02 {0.040) PIN SPACING 2,54 (0.100) T.P. —
4PLACES (See Note A) [4+]
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES .Q
c
£
O
é,

EXAS {'f a
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



MECHANICAL DATA

N020 plaétic 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.

NO20
11 €
| 762:025
(0.300 £ 0.010)
. 7,11 (0.280)
6,61 (0.260)

2,0 (0,080) NOM
+

=

2,4(0.093) R NOM—}
2,8(0.110) NOM —]

@
R
)

\AYAYAYAYAYAYA Y4

0]6]0,6]0]6/0/0]0)]

D
O]

OOOO®EE®
ARRNAAN

72
0]

24,77 (0.975)
2322 (0914)
|- 1,78 (0.070) MAX 20 PLACES

\ [o,zs (0.010) NOM !
\ 5,08 (0.200) MAX |
T SEATING PLANE ¥ | 0,84 (0.033) MIN
1.,5 0551 (0.020) 16 PLACES
MIN
20 PLACES 0,36 (0.014) 0,533 (0.021)
—--“"?,ZTW 3{’—;—2—56—: ‘" "‘“‘ 0,381 (0.015)
20 PLACES . 1,68 (0.066) PIN SPACING 2,54 (0.100) T.P. 20 PLACES
(See Notes B and C} 0,22 (0.009) (See Note A) {See Notes B and C)
4PLACES
L 26,40 (1.000) N
23,62 (0.930)
3 ALTERNATE SIDE VIEW
1,78 (0.070) MAX 20 PLACES
1.91(0.075) i (See Note C)
g T 5.08 (0.200) MAX |
4PLACES
x 0,84 (0.033) MIN
o VIEW A 0,51(0.020) - ’z‘a(ru:csz’ss
o Parts may be supplied in accordance IN
. with the alternate side view at the | 0,533 (0.021)
:' option of T1. European-manufactured 3,94 (0.155) e _.| 0,381 (0.015)
; § 317 (0.125) PIN SPACING 2,54 (0.100) T.P.
o parts may have pin 1 as shown in 1,27 (0.050) 9% 0. bl 20 PLACES
s view A. Alternate-side-view parts 0.38 (0.015) (See Note A) {Ses Notes B and C)
- manufactured outside of the USA 4 PLACES
O may have a maximum package length
m of 26,7 (1.050).
— ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
9_,' NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
o 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.
38 TExas *?
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MECHANICAL DATA

NT024 and NT028T 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 7,62 (0.300) version is designated NT; the 15,24 (0.600)
version is designated NW. If no second letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing.

NTO024
NTO28T a
(24-pin package used for illustration)

——B8 2,8 (0.110) NOM ——]

@
AYA
€ 3 D_?A
\/
0)O,

-—-1 ": i2,41(0.030) NOM c —.I I-—s
|

¥
T—o,zs (0.010) NOM 5,08 (0.200)
MAX
—SEATING PL
105° i 1,14 (0.045) MIN
"90° 24 PLACES
24 PLACES 0,36 (0.014) 0,533 (0.021)
"\\"”—0,25 (0.010) 4,06 (0.160) -'I * 0,381 (0.015)
24 PLACES 3,17 (0.125) 24 PLACES
{See Notes B and C) (See Notes B and C) 3
F—o PIN SPACING 2,54 (0.100) T.P.
(See Note A)
©
DIV A . c D 3 F G ""B'
DESIGNATION MIN MAX MAX | RNOM| MIN MIN MAX | MIN MAX Q
NTO24 28,6 31,8 7,62 + 0,25 7.1 2,4 0.38 { 0,71 2,16 1,14 1,78 —
(1.125) (1.250)|(0.300 + 0.010)| (0.280)f (0.093)] (0.015)} (0.028) (0.085)}(0.045) (0.070) (4]
NTO281 340 371 | 788 +025 | 68| 1,02 | 051 | 0,61 203 1,02 1,78 o
(1.338) (1.462)|(0.310 + 0.010)| (0.270){ (0.040)| (0.020)| (0.020) (0.080)|(0.040) (0.070) c
(1]
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES =
" o
t The 28-pin package drawing is presently classified as Advance Information. O
NOTES: A. Each pin centerline is located within 0.25 mm (0.010 inch) of its true longitudinal position. . E
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.
i
EXAS 39
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MECHANICAL DATA

FK020 and FK028 ceramic chip carrier packages

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid
and braze seal. The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch)
centers. Terminals require no additional cleaning or processing when used in soldered assembly.

FK package terminal assignments conform to JEDEC Standardé 1 and 2.

FK020
FK028
(28-terminal package shown)
A N|
— CERAMIC CHIP CARRIERS
JEDEC
NO. OF A B8
Degg:";';"lg“, TERMINALS MIN MAX MIN MAX
3,69 5,00 7,80 9.09
Ms004cB 20 (0.342)  (0.358) | (0.307)  (0.358)
1,23 1163 | 1031 1163
A msooace 3 (0.442) _ (0.458) | (0.406)  (0.458)
*All dimensions and notes for the specified JEDEC outline apply.
[ S\
051(0.020)
0,25 (0.010) ‘
T 0,51 (0.020) 1
0,25 (0.010)
1,40 (0.055) [<
114 0.045) m 1,14 (0.045)
- . 0,89 (0.035)
"o71 o) _4 I‘_
056(0022) 1,27 (0.050) T.P. 1,14 (0.045) | %g; (0.080)
0,89 (0.035) 63(0.064)
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
{/
INSTRUMENTS
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MECHANICAL DATA

JO014 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.

Jo14

19,94 (0.785)
19,18 (0.755)

0,63 (0.025) R NOM —\

¢ €
[ 7,87 (0.310)

VUV UY
7,37 (0.290) OOOEOOGO

| 7.11(0.280)
6,22 (0.245)

‘.i 127 0,51 (0.020) MIN—] ——‘ '<~ 1,78 (0.070) MAX 14 PLACES
(0.050) NOM —

Y GLASS
5,08 (0.200) SEALANT
MAX
— [
105° SEATING PLANE ) 0,69 (0.027) MIN
14 PLACES

9

9
14 PLACES
onl b5 wraces
0,36 (0.014) 3,30 (0.130)- : .

0,20 (0.008) MIN
14 PLACES

2,54 (0.100)
7,78 (0.070) PIN SPACING 2,54 (0.100) TP.
4 PLACES (See Note A)

W

Falls Within JEDEC TO-116 and EIA MO-001AA 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.

Mechanical Data

*ip
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MECHANICAL DATA

JO016 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.

JOo16
19,94 (0.785]
19,18 (0.755)
OGLEOOOE
¢ ¢ 0,63 (0.025) R NOM
| 7.87 (0.310)
7,37 (0.290)
7.11(0.280) ¢
e 0209 ofcJelofoYole
‘_1 1,27 (0.050) NOM j ’e‘l,78 (0.070) MAX 16 PLACES
{ A 1 o GLASS
5,08 (0.200) SEALANT
MAX
- SEATING PLANE
0,51 (0.020) _,{ | 0,69 (0.027) MIN
16 PLACES MIN 12PLAGES
/’\ g,:g {g-g;g; 3,30 (0.130) }__ 058 (0.023)
16 PLACES MIN ?gﬁ&g’g
0,305 (0.012) MIN
4PLACES
1,27 (0.050)
PIN SPACING 2,54 (0.100) T.P. 038 (0.015) 2 PLACES
(See Note A) . :

¢ For memories of 64 bits and up, a few MSI/LS! products in Series 54/74 and Series 545/74S 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
(2]

g NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
=

o

Q

—

Q

-+

Q

U
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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
24,76(0.975)
33.621(0.930)
OIOICICICICIO)
LA AN AN A AT
0,63 (0.025) R NOM
¢ ¢
7,87 (0.310)
7:37 (0.290)
7,62 (0.300) FWYYYY Y

6,22 (0.245) OO EOEEOOE®E® W
__l i_ 1,27 (0.050) NOM l 0, 5}\“('?\‘020) -o‘ r—— 1,78 (0.070) MAX 20 PLACES
GLASS

5,08 (0.200) SEALANT
MAX

_SEATING
o
105° PLANE 330 (0.130) | 0,69 (0.027) MIN
9 MIN 16 PLACES
20 PLACES
A 0,36 (0.014)

T 0,58 (0.023)

0,20 (0.008) 0,305 (0.012) MIN ——| 0,38 (0.015)

20 PLACES 4PLACES
1,27 (0.050) 20 PLACES

0,38 (0.015)
4 PLACES

PIN SPACING 2,54 (0.100) T. P.
(See Note A)

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.

EXAS ‘t?
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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

B MAX

T

C NOM

INDEX MARK
(DOT, TRIANGLE,_\
OR NUMBER)

¢ ¢
A 1,78 (0.070)
l‘——— ———" 1.78 10.070)
0,51 (0.020) MIN 0,76 (0.030)

5,08 (0.300) MAX
F __SEATING .
105° PLANE i 3,18 (0.125) MIN
<900 —_—
JL 1,91 (0.075) MAX —;le‘L
0,38 (0.015) 4 PLACES
0.20 (0.008) Z'i""\“‘zgzg’";"s"" 0,53 (0.021)
e hacine 0.38 (0.015)
PINS (N)
om 24 28
A +0,51 (+0.020) 15,24 | 15.24
-0,25 (~-0.010) (0,600) (0.600)
B (MAX) 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.

ejeq [eoIueyOd\ H

I,
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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
32,61 (1.280) MAX
Pl O OIOIOCOE)
AAAAAAANAANAAAN
0,63 (0.025) R NOM
¢ 8,13 {0.320)
7.37 (0.290}
YA YATATAY)
622002451 lololelolelolo/ololClole)
[ 1270050 Nom 1,78 (0.070)
27 (04 MIN 78 (0.
“ I | | [ o7ero0mm 24 PLACES GLASS
¥ _l_ 1 SEALANT
5,08 (0.200)
MAX
SEATIN
1 PLANE ¥ l o le-0.69 (0.027) min
24 PLACES 24 PLACES
0,58 (0.023)
0,36 (0.014) "\\‘" 3'3%..;.”0) _'I l" 0,38(0.016)
0,201(0.008) 24 PLACES
24 PLACES PIN SPACING 2,564 (0.100) T.P.
2,54 (0.100) MAX (See Note A)
4 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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T1 Sales Offices

ALABAMA: Huntsvllle (205) 837-7530.

ARIZONA: Phoenix (602) 995-1007;
Tucson (602) 624-3276.

Woodland Hills (818) 704-7759.
COLORADO: Aurora (303) 368-8000.
CONNECTICUT: Wallingford (203) 269-0074.

FLORIDA: Altamonte Sprlnzn (305) 260-2116;
Ft. Lauderdale (305) 973-
Tampa (813) 286-0420.

GEORGIA: Norcross (404) 662-7900.
ILLINOIS: Arlington Heights (312) 640-3000.

INDIANA: Carmel (317) 573-8400;
Ft. Wayne (219) 424-5174.

IOWA: Cedar Raplids (319) 395-9550.
KANSAS: Overland Park (913) 451-4511.
MARYLAND: Battimore (301) 944-8600.
MASSACHUSETTS: Waltham (617) 895-9100.

MICHIGAN: Farmington Hills (313) 553-1500;
Grand Raplds (616) 957-4:

MINNESOTA: Eden 9rllr|. (612) 828-9300.
MISSOURL: St. Louls (314) 568-7600.

NEW JERSEY: Iselin (201) 750-1050.

NEW MEXICO: Albuquerque (505) 345-2555.

NEW YORK: East Syracuse (315) 463.9291;
Melville (516) 454-6600; Pittsford (716) 385-6770;
Poughkeepsie (914) 473-2300.

NORTH CAROLINA; Charlotte (704) 527-0930;
Raleigh (919) 876-2725.

OHI0: Beachwood ;2‘6) 464-6100;
Dayton (513) 258-3877.

OREGON: Beaverton (503) 643-6758.
PENNSYLVANIA: Blue Bell (215) 825-9500.
PUERTO RICO: Hato Rey (809) 753-8700.
TENNESSEE: Johnson City (615) 461-2192,

TEXAS: Austin (512) 250-6769;
Houston (71 2 8-6592; Richardson (214) 680-5082;
San Antonio (512) 496-1779.

UTAH: Murray (801) 266-8972.

VIRGINIA: Fairfax (703) 849-1400.
WASHINGTON: Redmond (206) 881-3080.
WISCONSIN: Brookfield (414) 782-2899.
CANADA: Nepean, Ontario (613) 726-1970;

Richmond Hill, Omulo (416) 884-9181;
St. Laurent, Quebec (514) 336-1860.

TI Regional
Technology Centers

CMJFORNM' Irvine (714) 660-8140;
Santa Clara (408) 748-2220;
Torrance (213) 217-7019.

COLORADQ: Aurora (303) 368-8000.
GEORGIA: Norcross (404) 662-7945.
ILLINOIS Arlington Heights (313) 640-2909.
MASSACHUSETTS: Waltham (617) 895-9196.
TEXAS: Richardson (214) 680-5066.
CANADA: Nepean, Ontarlo (613) 726-1970.

T1 Distributors

TI AUTHORIZED DISTRIBUTORS
Arrow/Kierulff 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.
Newburyport, Massachusetts
(617) 462-9332

ALABAMA: Arrow/Kierulff (205) 837-6955;
Hall-Mark (205) 837-8700; Marshall (205) 881-9235;
Schweber (205) 895-0480.

ARIZONA: Arrow/Kierutff (602) 437-0750;
Hall-Mark (602) 437-1200; Marshall (602) 496-0290;
Schweber (602) 997-4874; Wyle (602) 866-2888.

CALIFORNIA: Los Angvlu/Or-n Coum!
Arrow/Kierulff 17 1)S< 01-7500, (714) 838 542,

300, (714) 669-4
: Marshal (610) 407 o1o| (ma) 459-5500,

r (81
(714) 863-0200 2213; 3208‘90 Wyle 213 322-9953,
4) 863- 9‘-58 Zeus 714 921-9000;
ucumcmo’ Hau -Mark (916) 72:
Mershall (916) 635-9700 Scnweber (916) 929-9732;
Wyl (916) 638-528:

San Diego: Armw/Klerum (619) 565-4800;
Hall-Mark (619) 268-1201; Marshall (619) 578-9600;
Schweber (619) l50-0454 Wyle (619) 565-9171;
San Ba g Area: (408) 745-6600,
HalI-Msrk (408) 432-0900; Marshall (408) 942-4600;
Schweber (408) 432-7171; Wyle (408) 727-2500;

Zeus (408) 998-5121.

'OLORADQ: Arrolelmul" (303) 790-4444;
Hall Mark (303) 790-1662; Marshall (303) 451-8383;
Schweber (303) 799-0258; Wyle (303) 457-9953.

CONNETICUT: Arrow/Kierulff (203) 265-7741;
Hall-Mark (203) 269-0100; Marshall (203) 265-3822;
S(:hweber (203) 748-7080.

FLORIDA: Ft. Lauderd:
Anow/Klelum (305) 429- 8200 Hall-Mark (305) 971-8280;
Marshall (305) 977-4880; Schweber r (305) 977-7511;
Orlando: Arrow/Kierultf (305) 725-1480, (305) 682-6923;
Hall-Mark (305) 855-4020; Marshall (305) 787-8585:
Scrvwsber (305) 331-7555 Zeus (305) 365-3000;

: Hall-Mark (813) 530-4543;
Marshall (813) 576-1399.

GEORGIA: Arrow/Kierulff (4
Hall-Mark (404) 447-8000;
Schweber (404) 449-9170.

ILLINOIS: Arrow/Kierulff (312) 250-0500;
Hall-Mark (312) 860-3800; Marshall (312) 490-0155;
Newark (312) 784-5100; Schweber (312) 364-3750.

INDIANA: Indianapolis: Arrow/Kierulff (317) 243-9353;
Hall-Mark (317) 872-8875; Marshall (317) 297-0483.

IOWA: Arrow/Kierultf (319) 395-7230;
Schweber (319) 373-1417.

KANSAS: Kansas City: Arrow/Kieruiff S913 541-9542;
Hall-Mark (913) 888-4747; Marshall (913) 492-3121;
Schweber (913) 492-2922.

MARYLAND: Arrow/Kierulff (301) 995-600:
Hall-Mark (301) 988-9800; Marshall (301) 840 9450;
Schweber (301) 840-5900; Zeus (301) 997-1118.

(404) 449-8252;
larshall (404) 623.5750;

b
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MASSACHUSETTS Arrow/Kierulff (617) 935-5134;
Hall-Mark (617) 667-0902; Marshglé(‘iﬂ) 658-0810;
Schweber (617) 275-5100,

Time (617) 532-6200; Zeus (617) 863-8800.

MICHIGAN: Detroit: Arrow/Kierulff (313) 971-8220;
Marshall (313) 525-5350, NQwsr (313) 967-0600;
Schweber (313) 52

Grand Rapids: Avrow/KleruIﬁ (616) 243-0912.

MINNESOTA: Arrow/Kierulff (612) 830-1800;
Hall-Mark (612) 941-2600; Marshall (612) 558-2211;
Schweber (612) 941-5280.

MISSOURL: St. Louls: Arrow/Kierulff (314) 567-6888;
Hall-Mark (314) 29!-5350 Marshall (314) 291-4650;
Schweber (314) 739-05:

NEW HAMPSHIRE: Alrow/Knerum {603) 668-6968;
Schweber (603) 625-2250.

NEW JERSEY: Arrow/Kierulff (201) 538-0900,
(609) 596-8000; GRS Electronics (609) 964-8560;
Hall-Mark (201) 575-4415, (609) 235-1900;
Marshall (201) 882-0320, (809) 234-9100;
Schweber (201) 227-7880.

NEW MEXICO: Arrow/Kierutff (505) 243-4566.

NEW YORK: Long Island:
Arrow/Kierulff (516) 231-1000; Hall-Mark (516) 737-0600;
Marshall (516) 273-2424; Schweber (516) 334-7555;
Zeus (9!4) 937 -7400;

Rochester: Arrow/Kierulff (7186)
Hall- Mavk (716) 244-9290; Marshall (716) 235 -7620;
Schweber (716) 424-222: 2

Syracuse: Marshall (607) 798-1611.

NORTH CAROLINA: Arrow/Kierulff (9‘9) 876-3132,
(919) 725-8711; Hall-Mark (919) 872-0712;
Marshall (919) 678-9882; Schweber 919) '876-0000.

OHIO: Cleveland: Arrow/Kierulff (216) 248-3990;
Hall-Mark (216) 3494632 Marshan (218) 248-1788;
Schweber (216) 464-;

Columbus: AlrowIKlorum (614) 436-0928;
Hall-Mark (614) 888-3313;

Dayton: Arrow/Kierulff (513) 435-

Marshall (513) 898-4480; Scnwebsr (513) 439-1800.

OKLAHOMA: Arrow/Kierulff (318) 252-7537;
Schweber (918) 622-8003.

OREGON: Arrow/Kierulif (503) 845-6456;
Marshall (503) 644-5050; Wyle (503) 640-6000.

PENNSYLVANIA: Arrow/Kierulff (412) 856-7000,
(215) 928-1800; GRS Electronics (215) 922-7037;
hweber (215) 441-0600, (412) 963-6804.

TEXAS: Austin: Arrow/Kierulff (512) 835-4180;
Hall-Mark (512) 2mua Marshal (512 837-1091;
339-0088; Wyle (512) 834-9957;

Schweber (51

Dallas: Arrow/Kierulff (2!4 380

Hall-Mark (214) 553-4300; Marshall (2") 233-5200;
Schweber (214) esu-sow Wyle (214) 235.9953;
Zeus (214) 010;

rraleie iff (713) 530-4700;
Hall Murk (713) 781-6100; Marshall (713) 595-9200
Schweber (713) 784-3600; Wyle (713) 879-9953.

UTAH: Arrow/Kierutff (801) 973-6913;
Hall-Mark (801) 72-1 008; Marshall (801) 485-1551
Wyle (801) 974

WASHINGTON‘ Nrow/Klerum éZOG) 5754‘20
Marshall (206) 747-9100; Wyle (2!

WISCONSIN: Arrow/Kierulff (414) 792-0150;
Hall-Mark (414) 797-7844; Marshall (414) 797- -8400;
Schweber (414) 784-90: 20.

CANADA: Caigary: Future (403) 235-5325;

Edmomow Future (403) 438-2858;
ontreal: Arrow canada (514) 735-5511;

Fuiure (514)

Ottawa: Arrow Cnnada (613) 226-6903;

Future (61 3) 820-8:

Quebec City: Armw Canada (418) 687-4231;

Toronto: Anow Canada (416) 672-7769;

Future (416) 638-4771;

Vancouver: Fut: ure (604) 294-1166;

WInnIm Future (204) 339-0554,

Customer
Response Center

TOLL FREE: (800) 232-3200

OUTSIDE USA: (214) 995-6611
(8:00 a.m. — 5:00 p.m. CST)

BU




‘TT Worldwide
Sales Offices

ALABAMA: Huntsville: 500 W‘nn Drive, Suite 514
. Huntsville, AL 35805, (:

ARIZONA: Phoenix: 8825 N. 23rd Ave., Phoenix,
AZ 85021, (602) 995-1007.

CALIFORNIA: Irvine: 17891 Cartwright Rd., Irvine,
CA 92714, (714) 660-8187; Sacramento: 1900 Point
West way, smm 171 Su:ramen(o. CA 95815,
‘g“.? 2 oo Dioo 92123 (ew) Y oot ve.
uite an Di
Clara: 5353.939 r., Santa CIava, CA

PENNSYLVANIA: Ft. Washington: 260 New York Dr,
Ft. Washington, PA 19034, (215) 643-6450;
Coraopolis: 420 Rouser Rd 3 Airport Office Park,
Coraopolis, PA \5108 (412) 771-8550.

PUERTO RICO: Hato Rey: Mercantil Plaza Bidg.,
Suite 505, Hato Rey, PR 00919, (809) 753-8700.

TEXAS: Austin: P.O. Box 2909, Austin, TX 78769,
(512) 250-7655; Richardson: 1001 E. Campbe!l Rd.,
ichardson, TX 7'
gu msosz Houston: 9100 Southwest Frwy.
une 237 Houaton TX 77036, (713) 778-6592;
000 Central Parkway South,
San Amonio TX 78232, (512) 496-1779.

UTAH: Murray: 5201 South Green SE, Suite 200,
Murray, UT 84107, (801) 266-8972.

VIRGINIA: Fairtax: 2750 Prosperity, Famax, VA
22031, (703) 849-1400.

WASHINGTON: Redmond: 5010 148th NE Bidg B,
Suite 107, Redmond, WA 98052, (206) 881-3080.

95054 (40 mm Knox St.,
90502, (213) 217-7010;
oodlund Hills: 21220 Erwin St., Hills,

W
CA 91367, (818) 704-7759.

COLORADO: Aurora: 1400 S. Potomac Ave.,
Suite 101, Aurora, CO 80012, (303) 368-8000.

CONNECTICUT: Wallingford: 9 Barnes Industrial
Park Rd., Barnes Industrial Park, Wallingford,
CT 06492, (203) 269-0074.

=I.Olill)k Ft. Lauderdale: 2765 N.W. 62nd St.,
auderdale, FL 33309, (305) 973-8502;
2601 Maitland Center Phrkway.
FL 32751, (305)
Tampa: 5010 W. Kenned
Tamna, FL 33609, (813) 870-6

860-4600;
Blvd Suite 101,
420.

\ Drive,

: Brookfield: 450 N. Sunny Slope,
Suite 150, Brookﬂold Wi 53005, (414) 785-7140.

CANADA: Nepean: 301 Moodie Drive, Mallorn
Center, Nepean, Ontario, Canada, K2H9C4,

gﬂ) 726-1970. Richmond Hill: 280 Centre St. E.,
ichmond Hill L4C18B1, Ontarlo. Canada

(416) 884-9181; St Lmn ille St. Laurent Quebec,

Trans Can g st Lauront Quebec,

Canada H4S1R7 (51&) 35-8392.

ARGENTINL Texas Instruments Argentina

GEORGIA: Norcross; 5515
GA 30092, (404) 662-7900

ILLINOIS: Arlington Heights: 515 W. Aigonquin,
Arlington Helg"l?ts, 18 ) (312) 64 283 <

INDIANA: Ft. Wayne: 2020 Inwood Dr., Ft. Wayne,
IN 46815, (21 424-5174;

Indi is: S. Lynhurst Suite J-400,
Indianapolis, IN 46241, (317) 248-8555.

IOWA: Cedar Rapids: 373 Collins Rd. NE, Suite 200,
Cedar Rapids, IA 52402, (319) 395-9550.

MARYLAND: Baltimore: 1 Rutherford Pl.,
7133 Rutherford Rd., Baitimore, MD 21207
(301) 944-8600.

MASSACHUSETTS: Waltham: 504 Totten Pond Rd.,
Waltham, MA 02154, (617) 895-9100.

MICHIGAN:. Farmington Hills: 33737 W, 12 Mile Rd.,
Farmington Hills, Mi 48018, (313) 553-1500.

MINNESOTA: Eden Prairle: 11000 W. 78th St.,
Eden Prairie, MN 55344 (612) 828-9300.

MISSOURI: Kansas c%aom Ward Pkwy., Kansas
City, MO 64114, (816)
St. Louis: 11816 Borman Drlvc, St. Louis,
MO 63146, (314) 569-7600.

NEW JERSEY: Iselin: 485E U.S. Route 1 South,
Parkway Towers, Iselin, NJ 08830 (201) 750- 1050

NEW MEXICO: Albug 0: 2820-D Broadbent Pkwy
NE, Albuguerque, NM 87 07 (505) 345-2555.

NEW YORK: East Syracuse: 6385 Collamer Dr.,

East
Syracuse, NY 1305 .(315 va&m
Endicott: 112

. Box o1, Enavcon

tsford: 2851 Clover St.,

Pittsford, 14534, (716) 385-6770;
M* oepsie: 385 South Rd., Pouahkaepsle
NY 12601, (914) 473-2900.

NORTH CAROLINA. Charlotte: 8 Woodlawn Green, -

Ad., Charlotte, NC 28210, (70048 527-0930;
h' 2809 Hi nwoods Bivd., Suife 1 Raleigh,
NC , (919) 876-
OHIO: B men:e Park Rd.,

Beachwood: 2.
Beachwood, OH 44122, (216)
D:{lon King sley Bld% 4124 Llnden Avp Dayton.
(513) 258-3

OREGON' Beaverton: 6700 SW 105"1 St., Suite 110,
Beaverton, OR 97005, (503) 643-6758.

, 15th Floor, 1035 Buenos
Aires, Argomlnl, 1+394-3008.

AUSTRALIA (& NEW ZEALAND): Texas instruments
Australtia Ltd.: 8-10 Talavera Rd., North Ryde
&Sydno;), New South Wales, Aua(ralh 2113,
5th Floor, 418 St. Kilda R
Molboumc. Victoria, Australia 3004 3 + 267-4677;
éﬂ I;gel.ll Highway, Elizabeth, South Australia 5112
+ - 3

AUSTRIA: Texas Instruments Ges.m.b.H..
Industriestrabe B/16, A-2345 Brunn/Gebirge,
2236-846210.

BELGIUM: Texas Instruments N.V. Belgium S.A.:
Mercure Centre, Raketstraat 100, Rue de la Fusee,
1130 Brussels, Beiglum, 2/720.80.00.
BRAZIL: Texas Instruments Electronicos do Brasil
Ltda.: Rua Paes Leme, 520-7 Andar Pinheiros, 05424
Sao Paulo, Brazil, 08156166

DENMARK: Tex

GERMANY (Fed. of Texas
instruments Deutschiand GmbH: N
08050 Fuls&gg 8161 + 80-4591,

196, D-1 nln 15, 30 +882- 7365, I, Hagen
AGIKIbImatrassa. 19, D 4300 Essen, 201-24250;
Frankfurter Allee 6-8, 36 Eschborm

1
06196 +8070; Hamburgornmu 11, 0-2060 Hamburg
76, 040 +220-1154, Kirchhorsterstrasse 2, D-3000
Hannover 51, 511 +648021; Ma;bmhslmu 1",
D-7302 Ostfiidern 2- Nellngon, 11+ 547001;
Mixikoring 19, D-2000 Hamburg 60, 40 + 637 + 0061;
;gsmch 1309, Roonstrasse 16, D-5400 Koblenz,

HONG KONG (+ PEOPLES REPUBLIC OF CHINAr
Texas Instruments Asia Ltd., 8th Floor, Worl

Shipping Ctr., Harbour City, 7 Canton Rd., Kowloon,
Hong Kong, 3+ 7221223,

IRELAND: Texas Instruments (Ireland) Limited:
Brewe?f Rd., Stillorgan, County Dublin, Eire,

ITALY: Texas Instruments &mlconduttorl italia Spa:
Viale Delle Scienze, 1, 02015 Cittad ( ieti),
Italy, 746 694.1; Via Salaria KM 24 (P lazz0 Cosma),
Monterotondo Scalo (Rome), Italy, 6 + 9003241; Viale
Eurgfzg‘w Cologno Monzou (Mitano),
22 Corso Svizzera, 185, 10100 Torino, italy,
_3“‘; 52754545 Via J. Barozzi 6, 40100 Bologna, Italy, 51

JAPAN: Texas Instruments Asia Ltd.: 4F Aoyama

Fuji BI?‘, 6-12, Kita Aoyama 3-Chome, Minato-ku,

Tokyo, Japan 107, 3-498-2111; Osaka Branch, 5F,

Nissho Iwai Bidg., 30 Im: hi 3- Chome,
gashi-ku, Osaka, Japan 541, 06-204-1881; Nagoy:

Branch, 7F Dain Toyotn West Bldg., i027 Meiekl

4-Chome, Nakamura-ku Nagoya, Japan

52:583-8691.

KOREA: Texas Instruments Supply Co.: 3rd Floor;
Samon Bidg. Yukm-oo-gsotsangnmku‘
135 Seoul, Korea, 2 +482- .-

MEXICO: Texas Ina«rumsms de Mexico S.A.: Mexico
Clt! AV Reforma No. 450 — 10th Floor, Mexico,
06600, 5+ 514-3003.

MIDDLE EAST: Texas instruments: No. 13, 1st Floor
Mannai Bld‘?' Diplomatic Area, P.O. Box
Manama Bahrain, Arabian Gulf, 973 + 274681.

N HERLANDS: Texas Instruments Holland B,V..‘
P.0. Box 12995, (Bu”awl! ) 1100 CB Amsterdam,
ZuiﬂOost Holland 20 + :

NORWAY: Texas Instruments No NS PB106,
Refstad 131, Oslo- 1, Norway, (2) .

PMILI”INES, Taxu |nsm|m0nu Alll Ltd.: 14th
Floor, Ba- Lepanto Sh 747 Paseo de Roxas,
Maktﬂ Mﬂro Manil‘, ilippines, 2+8188987.

xas ArS,
46E, DK-2730 Herlev, Denmark, 2 - 91 74 00.

FINLAND: Texas Instruments Finland OY:
;’oeoiélau;skatu 19D 00511 Helsinki 51, Finland, (30)

FRANOE. Toxas Instruments France: Headquarters.
Prod Pl 05, 06270 Villeneuve-Loubet,
2001-01; Pum Office, BP 67 8-10 Avenue
omws.ulnlor, 78141 Velizy-Villacoul lay
gm 2; Lyon Sales Office, L'Oree D'Ecully,
iment B Chcmln ds la Foromou. 69130 Ecully,
.04-40; Stras| Sales Offce, Le Sebastopol
Kl 67055 S

rasboury
gase) 2-12: nes, 23-25 nuoudu Pulm Mw
00 Rennn (99) 31-54-86; Toulouse Sales O Ico.
Pmllpolo—-i Ch-mln du Pigeonnier de la Cepiere,
31100 oulouse, (61) 44-18-19; Marseille Sales Office,
Nolllg Puradl:—ue Rue anlls 13006 Marseille,

TexASs
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Electronico (Ponuw Lda.: Rua &’n& Frederico
Ul u?’ozgsw Moreira Da Maia, 4470 Maia, Portugal,

SlNOAPOHE + INDIA, INDONESIA, MALA!

LAND): axu Instruments Asia Ltd.: rong
B&k Batu, Unit 01-02, Kolam Ayer. lndusmll Elma,
Republic of Singapore, 747-2255.

SPAIN: Texas Instruments Espana, S.A.: ClJose
Lazaro Galdiano No. 8, Madrid 16, 11456.14.58.

SWEDEN: Texas Instruments International Trade
Corporation (Svorlgslllla!ong Box 39103, 10054
Stockholm, Sweden, 8 - 2.

SWITZERLAND: Texas Instruments, inc., Reldstruu
6, %-'% Dietikon (Zuerich) Switzerland,

TAIWAN: Texas lvmrumsms Suppl! ‘00 Room 903,
205 Tun Hwan Rd., 71 Sung-Kian, o&d Tl|p0l
Taiwan, Republic ol China, 2 +

UNITED KINGDOM: Texas Instruments Limited:
Manton Lane, Bedford, MK41 7PA, Enqlmd 0234

67466; St. James House, W gt Road North,

Stoekpon SK4 2RT, Enol.nd 61.+442-7162.
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