SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

D2904, JULY 1985 —REVISED JUNE 1986

Meets EIA Standard RS-422-A
High-Speed, Low-Power ALS Design
3-State TTL Compatible

Single 5-V Supply Operation

High Output impedance in Power-Off
Condition

Complementary Output Enable Inputs
Improved Replacement for the AM26LS31

description

These quadruple complementary-output line
drivers are designed for data transmission over
twisted-pair or parallel-wire transmission lines.
They meet the requirements of EIA Standard
RS-422-A and are compatible with 3-state TTL
circuits. Advanced Low-Power Schottky
technology provides high speed without the
usual power penalties. Standby supply current
is typically only 26 mA, while typical
propagation delay time is less than 10 ns.

High-impedance inputs maintain input currents
low, less than 1 uA for a high level and less than
100 uA for a low level. Complementary control
inputs, G and G, allow these devices to be
enabled at either a high input level or low input
level. The SN75ALS192 is capable of data rates
in excess of 20 megabits per second and is
designed to operate with the SN75ALS193
quadruple line receiver. The SN565ALS192 is also
capable of data rates in excess of 20 megabits
per second and designed to operate with the
SN55ALS193; however, it may be limited to a
lower bit rate based on the temperature.
Reference should be made to the Dissipation
Rating Table and Figure 15.

The SN55ALS192 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN75ALS192 is
characterized for operation from 0°C to 70°C.

SNB5ALS192 . . . J PACKAGE
SN75ALS192 . .. D, J, OR N PACKAGE
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NC - No internal connection

FUNCTION TABLE (EACH DRIVER)

INPUT | ENABLES OUTPUTS
A G G Y 2
H X H L
L H X L H
H X L H L
L X L L H
X L H Z r4

high level, L = low level,
high impedance {off},

H
F4
X irrelevant

[
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Praducts conform to specifications per the terms.
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Production processing does not necessarily
include testing of all paramsters.
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SN55ALS192, SN75ALS192

QUADRUPLE DIFFERENTIAL LINE DRIVERS

logic symbolt

togic diagram (positive logic)
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fThis symbol is in accordance with ANSIIEEE
IEC Pubhication 617 12.

Std 91 1984 and

Pin numbers shown are for D, J, and N packages

schematics of inputs and outputs
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

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

SN55ALS192 SN75ALS192 UNIT
Supply voltage, Ve (see Note 1) _ 7 7 v
Input voltage, V) 7 7 \
Output off-state voltage 5] 6 \
D package g950
Continuous total dissipation at (or below!} fK package 1375
25°C free-air temperature (sec Note 2) J package 13756 10256 mwW
N package 1150
Qperating free-air temperature range -5651t0 125 Oto 70 °C
Storage temperature range -85 to 150 -85 to 150 °C
Case temperature for 60 saconds FK package 260 g
Lead temperature 1,6 mm {1:16 inch} from case for 60 seconds J package 300 300
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or N package 260 °C

NOTES: 1.

Ali voltage values except differential vutput voltage Vop are with respect to network ground terminal.

2. For operation above 25°C free-air teroperature, refer to the Dissipation Rating Table. In the J package, SN55ALS192 chips
are either alloy or silver glass maunted and SN75ALS192 chips are glass mounted.

OISSIPATION RATING TABLE

PACKAGE Ta < 25°C DERATING FACTOR Ta = 70°C Ta = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 950 mW 7.6 mwiC 608 mw
FK or J (SN55ALS912) 1375 mwW 11.0 mWi°C 880 mw 275 mW
J {SN7BALS192) 1025 mwW 8.2 mw:°C 656 mW
N 1150 mwW 9.2 mW:°C 736 mW
recommended operating conditions
SN55ALS192 SN75ALS192
MIN NOM MAX | MIN NOM MAX uNIT
Supply voltage, Vg 4.5 b 55 | 4.75 6 5.256 A
High level input voltage, Viy 2 2 \%
Low-level input voltage, Vi 0.8 0.8 \Z
High-level output current, igH -20 -20 mA
Low-level output current, iQ 20 20 mA
QOperating free-air temperature, Tp £S5 125 o] 70 °C
*p
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

electrical characteristics over recommended operating free-air temperature ranue {unless otherwise

noted)
SN55ALS192 SN75ALS192
PARAMETER TEST CONDITIONS ! UNIT
MIN TYP}  mAax | MIN TYP? MAX
VK Input clamp voltage veo NN, 1y 18 mA -1.5 \
VoH High level output voltage Voo MINL iy 20 A P v
VoL Low-level output voltage Ve AN oL 20 mA 05 \
Vo Output voltage Voo  MAX. g 0 \4
Vop1! Oifferential output voltage Vee MIN oy 0O V5 6 15 6 \4
VoD Vo
IVop2! Differential output voltage AL 100 ¢ S Figune: 1 : (?’D 2()b1 v
+ Change in magnitude of T . ;
Slvopl o L0z 102 v
ditferential output voltage
Voc  Common mode output voltage® |[RL -~ 100 ¢, Sew Figure 1 .3 .3 v
Change in magnitude of
Alvocl N ¢ 5 02 +0.2 v
common maode output voltage
100 100
[1e] Output current with power off |V 0 e e - ————— wA
QU 100
Off state thigh impedance 0 20
107 vee RAX - = e g A
slate) output current ‘1) 20
Input current at maximum
] vee MAX, V) 7V 01 0 mA
input voltage g
1%} High-level input current Ve MAX, V) 21N wA
Iy, Low level input current Voo MAX. vy (S I mA
log Short circun output current® Vee MAX mA
lcc Supply current {all drivers) Voo MAXD Al autputs disables MmA
TFor conditions shown as MIN or MAX, use the appropriets value specifict Lnder Recommiended Operating Canditions.
LAl typical values are at Vei 5Vand Ta 50C
‘;A‘VODi and A|Vgel are the changes in magaitude of VoD snd Vo, respeninoly that cocun when the mput s changed from a hugh

level to a tow level .
“In EIA Standard RS-422A, V. whichis the average of the two autput voltages ol respect 1o gron o
#Nut more than one output should be shorted at a nme, and duraton of the stor Crenet shoddn

switching characteristics, Vcc = 5 V., Tao = 25°C (see Figure 2)

e s T

ot

i called output offset voltage, Vos.

exceed ane second.

PARAMETER ! TEST CONDITIONS MIN TYP  MAX UNIT

tpLH  Propagation delay time, low to high I(‘YEIP:J!})\LI o o [} 13 ns
t Propagation delay time, high to low levet outp el 14 ns
PHL pag Y 9N 1o ow evELoutpt Gl 300k 51 amd 82 open E

Output to output skew 1 - 3 6 ns
tpzH  Output enabie time o high level o o o 11 15 ns
1pZL Output enable time to 1ow level B o 16 20 ns
tpHz  Output disable time from high level o Can . 8 15 ns

3y anit S lusor -

tprz Output disable tme from low ievel o o ‘” | 18 20 ns
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

PARAMETER MEASUREMENT INFORMATION

(b
<504
>
Vo2 —

E: 50 1 Voc

|

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES
ENABLE G —

——_—— — 3V ————————— - 3v
INPUT A 1.3v 13v 15V (See Note B) 15V
| ) ov ENABLE G= =~/ [ ov

| o1 o tpzy t
(See Note A) p—lPLu—dl PHL | | L2 “, $1and

| + — = VoH . ba
OUTPUT ¥ 15y — r——asv 1 52 closed

1 | Voo WAVEFGRM 1 | S1olused, 1oy | | P

|Skew s W | skewdesl {Sea Note ) | S2 vpen i _,_ilé?’%___- vou

- P - .

LTI — - tpLH W keowan-—w PHzie - 0BV

I I, VoH i |
oUTPUT Z 15V WAVEFORM 2 S1 open _\_"_f':___VOH
- - VoL {See Nole C) 52 closed )’15V =15V
—_——— 0V S and
$2 clused
PROPAGATION DELAY TIMES AND SKEW ENABLE AND DISABLE TIMES

VOLTAGE WAVEFORMS

TEST
POINT Vee

FROM OUTPUT
UNDER TEST

CL
(See Nate D)

TEST CIRCUIT

NOTES: A. When measuring propagation delay times and skew, switches S1 and S2 are open.

B. Each enable is tested separately.
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 internat conditions such that the outpul is high except when disabled by the output control

D. Cy includes probe and jig capacitance. -
Al input pulses are supplied by generators having the follawing characteristics: PRR < 1 MHz, Zy = 50 Q, t,= 15 ns, and

m

tf < 6 ns.

FIGURE 2. SWITCHING TIMES
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS

Y OUTPUT VOLTAGE Y QUTPUT VOLTAGE
Vs A%
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
50 S S 5O0———T— T —
No Load s Vee =5V
4.5 —Outputs Enabled B B 4.5 |-Outputs Enabled
Ta=25°C No Load
40— ot ¢ — Vec=55V 4 4.0 ——
> i | > Ta = 125°C
1 35 et & Vee =5V | 3.6 — -
g | ! ) W
S 30F-— -} H Ve =45V 4 = 3.0
3 30+ cc 3 _Ta - 25%C
T 25— + T - J— - 2.5 + |
2 : 2 Ta = 70°C |_Ta = 0°C
5 20r r S — 5 2.0 R—— ! }
Q ° | Nal Ta = -55°C
o158t - 1 i . o 1.5
> >
10p——+ ! e 1.0
|
os|—+ 1l i e 05—
1 i
olb—1— pus w— — oL 1 .
0 05 1.0 15 20 35 3.0 (] .5 1.0 1.6 2.0 25 3.0
V|—Data Input Voltage—V V|—Data Input Voltage -V
FIGURE 3 FIGURE 4
Y QUTPUT VOLTAGE Y OUTPUT VOLTAGE
Vs Vs
ENABLE G INPUT VOLTAGE ENABLE G INPUT VOLTAGE
40— - ! f N Y } 5.0 T T T
! l ‘ Vec =55V | Ve - BV T
35 |- ‘ : SR TR 45ry = 2v
; i Vee=5V 4.0l BL = 470 2 to Ground ]
5 30b . o b b > "l sea Note 3 L
J Vec=45V o 35— —|
g 254 : TR g |ta = 125°C
° ! 5 3.0 \\ %
S : > Ta = 25°C
S 20—+ T R 525 A +—
g z £ lta-70% | |4 - 0°c
F : 2.0 /] r
N S B T N é Ta - —55°C
9 l | o155 |
1.0—-—t- 4 vi=2v 1
RL = 470 {2 to Ground, 1.0
05 - See Notcz 3 05
Ta = 25°C
0 1 L i _ 0
0 0.5 1.0 15 2.0 25 3.0 0 05 1.0 1.5 2.0 2.5 3.0
V|—Enable G Input Voltage—V Vi{—Enable G Input Voltage —V
FIGURE 5 FIGURE 6

NOTE 3. The A input is connected to V¢ during the testing of the Y outputs and to ground during the testing of the Z outputs.

1Ew&;‘y
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SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS

Z QUTPUT VOLTAGE Z OUTPUT VOLTAGE
Vs vSs
ENABLE G INPUT VOLTAGE ENABLE G INPUT VOLTAGE
6 T T T I 6
= Vee =5V
Vee=55V RL = 470 9 to VcC cc
— RL = 470 Q
5 Vec=5V See Note 3 5 to Voo
T T e —
Vee =45V Ta=25C > See Note 4
3 |
4 I @ g4
4 4 [, Ta = 125°C
S S Ta = 70°C
5 3 + g 3 Ta = 25°C
2 £ /] Ta = 0°C
3 S q T -55°C
6 2 |o 2 J( ./A
> >
1 - 1
0 ] 0
0 05 1.0 15 20 25 3.0 0 0.5 1.0 1.5 2.0 25 3.0
Vi—Enable G Input Voltage—-V V|—Enable G Input Voltage —V
FIGURE 7 FIGURE 8
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs Vs
FREE-AIR TEMPERATURE OQUTPUT CURRENT
5.0 v - T 5.0 T T
5 Vee =5V See Note 3
| 45 1oH = —20 mA > 451 Tp = 25°C S N G —
@ See Note 3 |
g 4.0 % a0
5 5 AN
> 356 >° 35 =N - -
- L
830 % 30 NN A-Vee =55V _
5> g \T\\ N o
Sas S 25 BEANIAN NP
s % s 2% N » |
3,0 3 50 . \\ N+ Ve = 45 V]
< £
£1.5 215 ———+ \‘&" N 1
z T \
| | \
51.0 81.0*‘” T T T
> > \\
0.5 05— —— e N J
0 0
-75-50-26 0 25 50 75 100 125 0 -20 -40 —60 -80  —100
Ta —Free-Air Temperature — °C IoH—High-Level Output Current—mA
FIGURE 9 FIGURE 10

NOTES: 3. The A input is connected 1o V¢ during the testing of the Y outputs and to ground during the testing of the Z outputs.
4. The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z outputs.

{i’
TEXAS
INSTRUMENTS

POST OFFICE BOX 855303 + DALLAS, TEXAS 75285 2-291




SN55ALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

TYPICAL CHARACTERISTICS

LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
FREE-AIR TEMPERATURE OUTPUT CURRENT
05 v -ty 10—7—7 e
Vee 5V See Note 4 I ]] ]
> ~loL = 20 mA - > 091 -5 N
® See Note 4 | A Vec =45V
E 0.4 % 08} A y ! .
5 =
s S o7t 1
- - Vee =5V
203 o6t 4 - {- ARYIn 1//
3 B !
A S os pZd
[ T— = *
%02 T~ 04
3 —~ = =1 Vec =55V ]
3 ! |
_JT So03 - o -
|
a0 - L R
o 0.2
> S
0.1 e o
0 ol—- L A N
-75 -50 -25 0 25 60 75 100 125 0 10 20 30 40 50 60 70 80 90 100
T A —Free-Air Temperature— °C lIoL—Low-Level Output Current—mA
FIGURE 11 FIGURE 12
SUPPLY CURRENT SUPPLY CURRENT
VS Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
80— 1 | S 40 - v T T
Outputs Enabled A inputs Open or Grounded
70 |No Load - U E— 35 - Qutputs Disabled i
o
Ta=25°C No Load
< L. B < 30| Tp=25°C -
% 60 |E A | | /
g 50 — t - . S § 25+ -- 4 + o e
3 INPUTS GROUNDED 3 %
2 40— B > 20-- ¢ 1 : 2 T
a Q I
g INPUTS OPEN ﬂ g
¢ o 1A g o
1)
S 2| HH /7/ 1 ° 4 des
10— 1- = e S
0 '/ L A -
4] 1 2 3 4 5 6 7 8 4 5 6 7 8
Vcc—Supply Voltage—V vee—Supply Voltage—V
FIGURE 13 FIGURE 14

NOTE 4: The A input is connected to ground during the testing of the Y outputs and to Ve during the testing of the Z outputs.
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SN5bALS192, SN75ALS192
QUADRUPLE DIFFERENTIAL LINE DRIVERS

lcc—Supply Current—mA

TYPICAL CHARACTERISTICS

SUPPLY CURRENT
'

FREQUENCY

80— rromr T T
Vee=5V |
Input=0to 3V [

50 -Duty Cycle = 50% T TTTAM
CL = 30 pF to All Outputs /

40 = | /

30

e

20 £

0 11

10k 100 k ™ 0M
f—Frequency —Hz
FIGURE 15
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