AM26LS32AC, AM26LS33AC, AM261S32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

D2434, OCTOBER 1980 REVISED SEPTEMBER 1986

® AM26LS32A Meets EIA Standards
RS-422-A and RS-423-A

® AM26LS32A Has +7-V Common-Mode
Range With *200-mV Seansitivity

® AM26LS33A Has *15-V Common-Mode
Range With +500 mV Sensitivity

Input Hysteresis . . . 50 mV Typical
Operates From a Single 5-V Supply
Low-Power Schottky Circuitry
3-State Outputs

Complementary Output Enable Inputs
Input Impedance . . . 12 k Min

Designed to Be Interchangeable With
Advanced Micro Devices AM26LS32C and
AM26LS33C

description

The AM26LS32A and AM26LS33A are
quadruple line receivers for balanced and
unbalanced digital data transmission. The enable
function is common to all four receivers and
offers a choice of active-high or active-low input.
Three-state outputs permit connection directly
to a bus-organized system. Fail-safe design
ensures that if the inputs are open, the outputs
will always be high.

AM26LS32AC. AM26LS33AC . . D. J. OR N PACKAGE

AM26LS32AM. AM26LS33AM . . . J PACKAGE
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Compared to the AM26LS32C and the AM26LS33C, the AM26LS32A and AM26LS33A incorporate an
additional stage of amplification to improve sensitivity. The input impedance has been increased resulting
in less loading of the bus line. The additional stage has increased propagation delay; however, this will
not affect interchangeability in most applications.

The AM26LS32AC and AM26LS33AC are characterized for operation from 0°C to 70°C. The
AM26LS32AM and the AM26LS33AM are characterized for operation over the full military temperature

range of —55°C to 125°C.

FUNCTION TABLE (EACH RECEIVER)

DIFFERENTIAL ENABLES OUTPUT
INPUT G &
H X H
Vip = VTH X L H
H X ?
VYL s Vip = VTH X L ?
H X L
ViD = V1L X L L
X L H z

H
F4

= high level, L = low level, X = irrelevant
= high impedance (off}), ? = indeterminate

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications por the terms of Texss !Inurumnu

doss not TE'XAS
necessarily include 'uning of all parameters. INSTRUMENTS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

logic symbol

logic diagram (positive logic)
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schematics of inputs and outputs
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

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

AM26LS32AC AM26LS32AM uNIT
AM26LS33AC AM26LS33AM

Supply voltage, Vo (see Note 1) 7 7 \Y
Input voltage, any differential input +25 +25 A\
Differential input voltage (see Note 2) +25 +25 v
Continuous total power dissipation See Dissipation Rating Table
QOperating free-air temperature range 0 to 70 -55to 125 °C
Storage temperature range - 65 to 150 65 to 150 °C
Lead temperature 1,6 mm (1/16 inch}

D or N package 260 oC
from case for 10 seconds
Case temperature for 80 seconds FK package 260 °C
Lead temperature 1,6 mm {1/16 inch)

J package 300 300 °C
from case for 60 seconds

NOTES:

1. All voltage values, except differential voltages, are with respect to the network ground terminal.

2. Differential voltage values are at the noninverting {A) input terminals with respect to the inverting (B) input terminals.

DISSIPATION RATING TABLE

PACKAGE TA = 25°C DERATING FACTOR Ta = 70°C Ta = 126°C
POWER RATING ABOVE Tp = 26°C POWER RATING POWER RATING
o} 950 mW 7.6 mw/°C 608 mwW -
FK 1375 mwW 11.0 mW;°C 880 mwW 275 mW
J (C-SUFFIX}) 1025 mW 8.2 mwi°C 656 mW -
J {M-SUFFIX} 1375 mW 11.0 mw/°C 880 mW 276 mW
N 1150 mW 9.2 mW/°C 736 mW =
recommended operating conditions
AM26LS32AC AM26L532AM
AM26LS33AC AM26LS33AM uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.75 5 5.25 4.5 5 556 v
High-level input voltage, Vi 2 2 v
Low-level input voltage, V| 0.8 0.8 \
Common-mode input voltage, Vic AM26LS32AC, AM26LS32AM +7 +7 v
AMZ26LS33AC, AM26LS33AM +1§ +16
High-level output current, IgH - 440 -~ 440 uA
Low-ievel output current, Ig|, 8 8 mA
Operating free-air temperature, T 0 70 | -55 125 °C

*

EXAS
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

electrical characteristics over recommended ranges of VCC. ViC. and operating free-air temperature
{unless otherwise noted)

PARAMETER ) TEST CONDITIONS MIN TYP! mMax UNIT
v Difterential input v v in 1 240 1A AM26LS32A 0.2 v
= min, = -
TH  high-threshold voltage 0 = YoH OH #* | "AMz6L533A 05
Diff, tial input AM26LS32A -0.2%
v erentalinpu Vo - 045V, gL = BmA . v
low-threshold voltage AM2Z6L533A -0.5
Vhys Hysteresis, vy, - Vr __§> o 50 inv
VIK Enable input clamp voltage Ve = MIN, I = -1BmA - 1.5 v
v High-tevel output volt Vee = MIN, Vip = 1V, '32AC, '33AC 2.7 v
igh-level output voltage =
oH i P 9 VIG) = 08V, lon = —440 4A | '32AM, '33AM| 2.6
v = MIN, Vip = -1V, | = 4 mA 04
VoL  Low-level output volitage cc to oL o v
vigy - 08V lop, = 8 mA 0.45
oz Off-state {high-impedance-state} vee = MAX Vg = 24V 20 b
output current Vo = 04V -20
R Vi = 15V, Other input at ~10 V10 156 V 1.2
1} Line input current - mA
V)= -16V, Other input at ~15 V10 10 V 1.7
liigeny  Enable input current V) =565V 100 uA
[T High-level enable current Vp =27V 20 A
T8 Low-level enable cusrent V=04V - 0.36 mA
T Input resistance Vic = -16 V to 15 V, One input to AC ground 12 15 k2
los Short-circuit output current! Vee = MAX ~ 15 - 85 mA
Icc Supply current Vee = MAX, All outputs disabled 52 70 mA

TAll typical values are at Vo = 5V, T = 257C, and Vi¢ = O.

¥The algebraic convention, where the less positive (more nagative) limit is designated as minimum, is used in this data sheet for threshold
tevels only.

SHysteresis is the difference between the positive-going input threshold voltage, VT ,, and the negative-going input threshold voltage,
VT _. See Figures 10 and 11.

1Not mare than one output should be sharted to ground at a time, and duration of the short circuit should not exceed one second.

switching characteristics, V¢ = bV, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

t P tion delay time, low-to-high-leve! autput 20

PLH ropaga fon elay Tme éw o-high-lave! outpu CL - 15 oF. See Figure 1 35 ns
tpHL Propagation delay time, high-to-low-level output 22 35 ns
t Qutput snable time ta high leval 17 22 ns
PZH d 9 CL = 15 pF, See Figure 1

tpzL  Output enable time to low level 20 25 ns
t Qutput disable time from high level 21 30 ns
PHZ utpy - L CL = 5 pF. See Figure 1

tpLz  Output disabie time from low level 30 40 ns

*p
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

PARAMETER MEASUREMENT INFORMATION

TEST

Vee ., e e — — — +25V
POINT AL - 240
INPUT
$1 1 | ~25V
FROM OUTPUT tpLH—j— —>—tpy
UNDER TEST (See Note B) ) -+ — —von
G 25kn OUTPUT
{See Note A) * | > <
VoL
= \s_‘,oj_ S$1 and S2 closed
= VOLTAGE WAVEFORMS FOR tp| 1. tPHL
TEST CIRCUIT
| |¢&=s5ns ~» M=s5ns —» M-s5ns —» K-=5ns
ENABLE 90% Y
G 1.3V 13v ENABLE
G
10%
| | I ov
| | {Sea Note C) | | |
90% X!
1.3V [
ENABLE 10% ENABLE |
' 3 B
tpzH —{4—— : ez O
] " :VOH 82 closed
$1 open | * =14V
outpur S2closed A 13V ! ~1.4V  OUTPUT .

tpiz ——¥ 1 closad

— VoL
$2 closed 52 opsn 0.5 v}
VOLTAGE WAVEFORMS FOR tpuz. tpZH

§1 closed

VOLTAGE WAVEFORMS FOR tpyz. tpzL
NOTES: A. C includes probe and jig capacitance.

B. All diodes are 1N3084 or equivalent.

C. Enable G is tested with G high; G is tested with G low.

FIGURE 1

xs X9

E
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs Vs
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
5 1 5r 7 i
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[ 1T *‘J > “IoH = -440 4A 1
0 \N Py R
0 ~-10 -20 -30 _40 -50 0 10 20 30 40 50 60 70 80
IoH — High-Level Output Current — mA Ta—Free-Air Temperature — °C
FIGURE 2 FIGURE 3
LOW-LEVEL QUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
VS Vs
LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
0.6 . 0.5 T
Vee = 5V
> Ta = 25°C >
05| ' 1
@ ’ o 04t+-—F—-- RS L A S .|
§ S |
I 3 - . == - —
> 04— >
2 3 03} - e R
g 8
8 o3 A - S . | .
3 / 3
3 / 3., 0.2 —
H 0.2 3 | N
s 3
L o ] - ), oifveec =5V B —
>° ’ >° ViD= -0.2 V,,, - o
oL = 8 mA <l ' 1
0 0 \ |
0 5 10 15 20 25 30 0 10 20 30 40 50 60 70 80
loL—Low-Level Output Current —mA Ta —Free-Air Temperature — °C
FIGURE 4 FIGURE 5
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

Vo —Output Voltage—V

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE OQUTPUT VOLTAGE
vs vs
ENABLE G VOLTAGE ENABLE G VOLTAGE
T —— 5 v
Vip = 0.2V ] Vece =5V
- Ta = 25°C ! | tVID = 0.2V
Load = 8 k{2 Vge = 55 Load = 8 k! to ground .
[~ to ground 4 Ta = 70°C TA = 25°C
Vee = 5V > /
I i1
+ t ® t
v =45V
cc g 5 Ta = 0°C |
3
>
5
o
5 2
[=]
1
o
>
1
[¢]
o 0.5 1 1.5 2 2.5 3 (4] 0.5 1 1.6 2 2.5 3
Enable G Voltage—V Enable G Voltage—V
FIGURE & FIGURE 7
OUTPUT VOLTAGE OUTPUT VOLTAGE
Vs vs
ENABLE G VOLTAGE ENABLE G VOLTAGE
6
Vee = 5.5V | I Vee = 5V
- Vip = -02V Vip = -0.2V
Ve =5V Ta = 25°C 5 Load = 1k to Voo

vee = 45V Load = 1 kil to Vee

> 7
3 g
g E Ta = 25°C ¥ |¢- Ta = 0°C
> < 3 ! |
< 3 1 |
£ 5 TA = 70°C ¥
3 (=]
o
i 2
(=]
S g
1
0
0.5 1 1.5 2 2.5 3 0 0.6 1 1.5 2 25 3
Enable G Voltage—V Enable G Voltage—V
FIGURE 8 FIGURE 9
i
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

Vo —Output Voltage—V

TYPICAL CHARACTERISTICS

AM26LS32A
QUTPUT VOLTAGE

Vs

DIFFERENTIAL INPUT VOLTAGE

5
Vee =5V
[lg = 0
TA = 26°C
a A
Vic=[Vic=| Vic=
-7VvfOVH 7V
3  § [ | 4 -
vVr-Tvr+ V'r+ vr- VT +
VT -
2
1

V0 —Output Voitage—V

0
-200-150-100-50 O

Vip — Differential Input Voltage —mV
FIGURE 10

L —Input Current—mA

50 100 150 200

AM26LS33A
OUTPUT VOLTAGE

vs

DIFFERENTIAL INPUT VOLTAGE

5 v v v
Vec =5V lo=0 Ta = 25°C
1 1 1
LI ri |
a vVee= Vic - Vic =
-16 V ov 15 V|
3
VT - VT - VT -
L ]
VT + VT + VT+
2
1
o
-200-150-100-50 0 50 100 150 200

Vip —Differential Input Voltage —mV

FIGURE 11
INPUT CURRENT
vs
INPUT VOLTAGE
4
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. NSNINNER£T

-25-20-15-10-5 0
Vi—Input Voltage—V

FIGURE 12
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AM26LS32AM, AM26LS33AM, AM26LS32AC, AM26LS33AC
QUADRUPLE DIFFERENTIAL LINE RECEIVERS

APPLICATION INFORMATION

% AM26LS31C % AM26LS32AC
I rd
DATA ’ ) DATA
IN Rr* g our
{ 5
% AM26LS32AC % AM26LS3IAC
DATA DATA
ouT out

=
*RT equals the characteristic impedance of the line.

FIGURE 13. CIRCUIT WITH MULTIPLE RECEIVERS

TEXAS ‘w
INSTRUMENTS
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