SN95176B
DIFFERENTIAL BUS TRANSCEIVER

SGLS026A - MARCH 1989 - REVISED JUNE 1995

® Bidirectional Transceiver JG g:(‘:’lI(AGE
e Suitable for Most EIA Standards RS-422-A (TOP VIEW)
and RS-485 Applications all - U 8l Voo
¢ Designed for Multipoint Transmission on RE[] 2 7[18
Long Bus Lines in Noisy Environments DE[] 3 sf]A
¢ 3-State Driver and Receiver Outputs D[] 4 5[] GND
¢ Individual Driver and Receiver Enables
® Wide Positive and Negative Input/Output W PACKAGE
Bus Voltage Ranges (TOP VIEW)
® Driver Output Capability . . . +60 mA Max J
. R[ 1 14 ] Voo
® Thermal Shutdown Protection Ne[ 2 1[I NC
® Driver Positive- and Negative-Current REQ 3 12[1B
Limiting NCfla  nfInc
® Receiver Input Sensitivity . . . +200 mV DE[}s  1of]A
® Recelver Input Hysteresis . . . 50 mV Typ NG| 6 sl nC
® Operates From Single 5-V Supply of 7 8{] GND
® Low Power Requirements EK PACKAGE
description (TOP VIEW)
The SN95176B differential bus transceiver is a o o 80
monolithic integrated circuit designed for bi- zT=z>
directional data communication on multipoint bus 3 2 1 2019
transmission lines. The transceiver is suitable for NC 14 18[] NC
most RS-422-A and RS-485 applications to the RE 15 17[] B
extent of the specified data sheet characteristics NC |ls 18[] NC
and operating conditions. DE {}7 15[} A
14
The SN95176B combines a 3-state differential e 9 10 11 1213 Qne
line driver and a differential input line receiver,

both of which operate from a single 5-V power gooog
supply. The driver and receiver have active-high ©
and active-low enables, respectively, that can be NC — No internal connection

externally connected together to function as a

direction control. The driver differential outputs and the receiver differential inputs are connected internally to
form differential input/output (1/O) bus ports that are designed to offer minimum loading to the bus whenever the
driver is disabled or Vi = 0. These ports feature wide positive and negative common-mode voltage ranges
making the device suitable for party-line applications.

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive- and
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input
impedance of 12 kQ, an input sensitivity of 200 mV, and a typical input hysteresis of 50 mV.

The SN951768B is characterized for operation from —40°C to 110°C.
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Function Tables

PRIVER RECEIVER
INPUT | ENABLE OUTPUTS DIFFERENTIAL INPUTS | ENABLE | OUTPUT
D DE A B A-B RE R
H H H L Vipz0.2V L H
L H L H -02V<V|p<02V L ?
X L Z Z Vips-02V L L
X H z

H=highlevel, L=lowlevel, ?=indeterminate, X = irrelevant, Z = high impedance (off)

logic symbolt
3
DE — EN1
RE =—DEN2
mi r
[»d
4 1V —?—4—»—6A
D 7
1V «>—B
d
R <]ve2

o [

T This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Terminal numbers shown are for the JG package.

schematics of inputs and outputs

logic diagram (positive logic)

Bus

2-580

POST OFFICE BOX 855303 ® DALLAS, TEXAS 75285

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B I/O PORTS TYPICAL OF RECEIVER OUTPUT
Vece - ——Vge — Vee
85 Q
Rieq) NOM
Input —9
Output
1 ——GND
Driver input: R(eq) = 3 ki NOM Input/Qutput
Enable Inputs: R(gq) = 8 k2 NOM Port
R{eq) = equivalent resistor
M 3951724 0098794 301 Em R Texs
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SN95176B
DIFFERENTIAL BUS TRANSCEIVER

SGLS026A - MARCH 1989 — REVISED JUNE 1995

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

Supply voltage, Voo (888 NOte 1) .o e e e e e it e 7V
Voltage at any bus terminal ... ... . et -10Vio 15V
Enable iInpUt VORAQE, V| <. e e s 55V
Continuous total power dissipation ......... ... .ot See Dissipation Rating Table
Operating free-air temperature range, TA ..ot iiiii ittt ciieree e -40°C to 110°C
Storage temperature range, Tstg -« -« v v ereererrmnnaiie —~65°C to 150°C
Case temperature for 60 seconds To:FKpackage ... i 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JGorWpackage ............... 300°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 refiability.

NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Tp < 25°C DERATING FACTOR Tp =70°C Ta = 85°C Ta = 110°C
POWER RATING ABOVETA=25C POWERRATING POWERRATING POWER RATING
FK 1375 mW 11.0 MW/°C 880 mwW 715 mW 440 mW
JG 1050 mwW 8.4 MWIC 672 mW 546 mW 336 mW
w 1000 MW 8.0 mMWIC 640 mW 520 mW 320 mw

recommended operating conditions

MIN TYP MAX| UNIT

Supply voltage, Voo 4.75 5 525 \
Voltage at any bus terminal (separately or common-mode), V) or Vic 15 Vv
High-level input voltage, ViH D, DE, and RE 2 \
Low-level input voltage, Vi D, DE, and RE 08| Vv
Differential input voltage, Vip (see Note 2) +12 Vv
High-level output current, ioH Driver ' —60 mA
Receiver -400 MA
Low-level output current, 1oL Drlve.r &0 mA
Receiver 8
Operating free-air temperature, Ta —-40 110 °C

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.

M 83b172Y4 0098795 245 mE {‘TEXAS
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SN951768
DIFFERENTIAL BUS TRANSCEIVER

SGLS026A ~ MARCH 1989 - REVISED JUNE 1995

DRIVER SECTION

electrical characteristics over recommended ranges of supply voitage and operating free-air
temperature (uniess otherwise noted)

PARAMETER TEST CONDITIONST MIN TYPY MAX| UNIT
VIK Input clamp voltage l|=-18 mA -15 \
Vo Output voltage lo=0 0 6 \
IVopi!  Differential output voltage lop=0 15 6 \J
IVopz!  Differential output voltage AL =100, See Figure 1 2 v
RL=54Q, See Figure 1 1.5 25 5 Vv
Vops Differential output voltage See Note 3 4 v
AN Sg;;ngg:;n magnitude of differential output +02 v
voc Common-mode output voltage RL=54Q, See Figure 1 3 v
ANVOG! \(IJCr)'lhaanggee§ in magnitude of common-mode output 402 "
e} Output current g:;p,l\ﬁ) ?;sgbled, zg : 127\</ _o.; mA
[IT%} High-level input current Vi=24V 20 MA
IiL Low-level input current Vi=04V —-400 pA
Vo=-7V -250
o Vp=0 -150
los Short-circuit output current mA
Vo= Ve 250
Vp=12V 250
Icc Supply current (total package) No load Outputs enabled 42 L mA
Outputs disabled 26 35

1 The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs.
¥ All typical values are at Voo =5 Vand Tp = 25°C.
§alvop!and AlVoC! are the changes in magnitude of Vo p and Vo, respectively, that occur when the input is changed from a high level to a low

level.

NOTES: 3. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2.
4. This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for

a combined driver and receiver terminal.

switching characteristics, Vog =5V, Tp = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
t4(oD) D!fferent!a| output delay' tilme‘ RL=540, See Figure 3 15 22 ns
top) Differential output transition time 20 30 ns
tpzH Output enable time to high level RL=110%, See Figure 4 86 120 ns
tpzL Output enable time to low level R =110Q, See Figure 5 40 60 ns
tPHZ Output disable time from high level R =110, See Figure 4 150 250 ns
tpLz Output disable time from low level RL=110¢, See Figure 5 20 30 ns

B 3961724 009879L 144 W li’TEXAS
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SN95176B

DIFFERENTIAL BUS TRANSCEIVER

SGLS026A -~ MARCH 1989 — REVISED JUNE 1995

SYMBOL EQUIVALENTS
DATA SHEET PARAMETER RS-422-A RS-485
Vo Voa, Vob Voa, Vob
Vopi! Vo Vo
Vopz! Vi (RL =100 Q) Vi (RL = 54 Q)
Moy
AVop! LIVl — IVl IV — V4l
Voe Wos! Vgs!
AVogl! Vos — Vos! Wos = Vos!
ios lHgal, gl None
o ) Ixal, tixpl lias lib
RECEIVER SECTION

electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage, and operating free-air temperature (uniess otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MaX | uNIT
VIT+ Positive-going input threshold voltage Vo=27V, lo==-04mA 0.2 v
VIT- Negative-going input threshold voltage Vo=05V, lp=8mA ~0.2¢ v
Vhys input hysteresis voltage (ViT+ - ViT-) 50 mv
VIK Enable clamp voltage |=—18mA -15 v
o V|p =200 mV, IoH = ~400 pA,
VOH High-level output voltage See Figure 2 2.7 \
N V|p =-200 mV, loL=8mA,
VoL Low-level output voitage See Figure 2 0.45 \%
loz High-impedance-state output current Vo=04Vto24V +20 kA
i = Vi=12V 1
1 Line input current Other input = 0V, l mA
See Note 5 Vi=-7V -0.8
IIH High-level enable input current VIH=27V 20 pA
L Low-level enable input current ViL=04V -100 ] pA
5 Input resistance Vi=12V 12 kQ
los Short-circuit output current -15 -85 mA
) Outputs enabled 42 70
| Supply current (total package No load mA
ce PPl ¢ P 9e) Outputs disabled 26 35

1 All typical values are at Voo =5 V, Ta = 25°C.
% The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode

input voltage and threshold voltage levels only.
NOTE 5: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions.
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switching characteristics, Voc =5V, C = 15 pF, T = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
t Propagation delay time, low- to high-level output 21 35 ns
PLH pag - Y - - d uip VD=0t 3V, See Figure 6
tpHL Propagation delay time, high- to low-level output 23 35 ns
le time to high level 10 20
tpzq Output enable !me 0 high level See Figure 7 ns
tpzL  Output enable time to low level 12 20 ns
t disable time from high level 20 35
tpHz  Outpul dfsabe !me rom high leve See Figure 7 ns
tplz  Output disable time from low level 17 25 ns

PARAMETER MEASUREMENT INFORMATION

Vip
Figure 1. Driver Vgp and Vo¢ Figure 2. Receiver Vo and Yo
. ———— 3V
_L Input 15V 1.5V
Ci =50 pF i | ov
RL=540Q (see Note B) | |
Generator 50 Q Output ta(op) r* - :" td(oD)
(see Note A) | —— 25V

¢ ¢ Output 50%5 80% %50%
3V
— I 10% | ~—925V
11(0[))-D| - —s je— t{oD)

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t, < 6 ns, tj <6 ns,
Zo=50%.
B. CL includes probe and jig capacitance.

Figure 3. Driver Test Circuit and Voltage Waveforms

Output ——— 3V
Input 15V 15
o0Vor3y l ! ov
I e i osv
t .
CL =50 pF RL=1100 ™o
(see Note B) | ~—— VOH
Senerator, Output 2av 1 NF
tpHZ —i+ Voff~0V
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty < 6 ns, < 6 ns,
Zo=50Q

B. CL includes probe and jig capacitance.
Figure 4. Driver Test Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

sV e 3v
Input
RL=1100 P 1.5V 1.5V
| i ov
Output | |
3Vorov tpzt —¢—¥ |
[
| fe—sk— tpLz
Generator ! ‘ 5V
(see Note A) Output 23v l g 05V
—F VoL
= TEST CIRCUIT : VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty < 6 ns, <6 ns,
Zo=50Q
B. CL includes probe and jig capacitance.
Figure 5. Driver Test Circuit and Voltage Waveforms
————— 3V
Generator Input 1.5V 1.5V
(see Note A) 510 | | ov
1.5V | |
CL=15pF tpLH —le—! = tpt
— (see Note B) | ——— VoH
ov L | |
- Output 13V 13V
VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t; <6 ns, tf <6 ns,
Zpo=50Q

B. Cr includes probe and jig capacitance.
Figure 6. Receiver Test Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

15V

1.5V —=°

Generator
{see Note A)
-

o— 5V

CL=15pF 35kQ 1N816 or Equivalent

= TEST CIRCUIT - =
T3V ————3V
——— 15V Input ——— 15V
S1to15V
S1to-15V
ov S20pen ' 0V S2 Closed
83 Closed
‘PZL_’I Ik_ $3 Open
VoH
W ~45V
Output 15V out |
_____ ov utput 1.5V
VoL
——— 3
Stto15V S1to-1.5V
$2 Closed Input $2 Closed
83 Closed 83 Closed
| ov
|
tpLZ —e—>]
I _
sy _ You Qutput e
Output T 05V
————— ~13V VoL
VOLTAGE WAVEFORMS

‘NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr < 6 ns, tf < 6 ns,

Zo=50Q
B. Cj includes probe and jig capacitance.

Figure 7. Receiver Test Circuit and Voltage Waveforms
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TYPICAL CHARACTERISTICS
DRIVER DRIVER
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs Vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL QUTPUT CURRENT
5 T § T
Voe=5V Veg=5V
4.5 Ta=25°C 45 [~ Tpa=25C
3 >
o 4 q', 4
"g 35 \\‘ g 35 /
: T~ S /
g ° B N I
- -~
S 25 N 8 25 l
> ®
3 2 8 2
;" 1.5 % 15 /
! -ll //""'—/
5 g ——
S S -~
0.5 0.5
0 0
0 ~20 ~40 -60 -80 -100 -120 0 20 40 60 80 100 120
loH — High-Level Output Current - mA loL — Low-Level Qutput Current — mA
Figure 8 Figure 9
DRIVER
DIFFERENTIAL OUTPUT VOLTAGE
vs
OUTPUT CURRENT
4 1
Vee=56V
Ta = 25°C
>I 3.5 < A
g s \\\
3 N
3 28 \\\
3 N
s
5
g 1.5
[
[ 1
: \
0 0 10 20 30 40 50 60 70 80 80 100
1o - Qutput Current — mA
Figure 10
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TYPICAL CHARACTERISTICS

RECEIVER RECEIVER
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs Vs
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
5 I 5 T T
Vip=02V _Vcc=5V
S e Ta = 25°C o * vip=200mv
1 4 1 4}— IOH=-440pA
y 5
g 35 < S a5
PRI g
8 25 N 3 25}
3 \\/ Veg=525V b=
& 2 N 2 2
- \ - Veg=5V |
® 15 5 15
£ " Vg =475V J £ ’
- N =
e N I
® 05 \k\ T
o NN 0
0 -5 -10 -15 —20 —25 —30 -85 -40 —-45 -50 -40 -20 0 20 40 60 80 100 120
loH — High-Level Output Current —mA TA — Free-Alr Temperature —°C
Figure 11 Figure 12
RECEIVER RECEIVER
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs VS .
LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
0.6 T 0.6
Vee=5V / vcc';=5vI
Ta=25°C / Vip = —200 mV
T o5 v > o5} loL=8mA
[ -]
g g
S 04 S o4
5 5
g =
|- - —
S o3 // S o3
[ [
3 /1 8
£ o2 V4 £ 02
p :
2 04 2 o1
0 0
0 5 10 15 20 25 30 ~40 -20 0 20 40 60 80 100 120
loL — Low-Level Output Current — mA Ta - Free-Air Temperature - °C
Figure 13 Figure 14
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TYPICAL CHARACTERISTICS
RECEIVER RECEIVER
QUTPUT VOLTAGE OUTPUT VOLTAGE
VS vs
ENABLE VOLTAGE ENABLE VOLTAGE
® Vip=02V | ® ' ! Vip =02V
ID =% Voc=5.25V =T
Load = 8 kQ to GND cc Load = 1 kQ to Veg
Tp = 25°C 5 I I Ta =25°C
4 Ve = 525 V— L . |
>| I l >| Ve =475V Vec=5V
_2 | | o 4
[ r~
g Vec=5Y Voc= 415V | g
9 o
> >
5 5 3
g =
3 3
o 2 °
1 2
L 2
1 1
0 0
0 0.5 1 15 2 25 3 0 0.5 1 15 2 2.5 3
Vi(en) — Enable Voltage -V V|(en) — Enable Voltage - v
Figure 15 Figure 16
APPLICATION INFORMATION
SN951768 SN95176B

Rt AT

3T I

q >
(o} ;I) (g Q
Upto 32

Transceivers
e e 0

Figure 17. Typical Application Circuit

NOTE A: The line should terminate at both ends in its characteristic impedance (RT = Z0). Stub lengths off the main line should be kept as
short as possible.
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