SN55116, SN75116, THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073B — MAY 1976 — REVISED MAY 1995

features common to all types additional features of the SN55116/SN75116

® Single 5-V Supply ¢ Independent Driver and Receiver

o 3-State Driver Output Circuitry ® Choice of Open-Collector or Totem-Pole

® TTL-Compatible Driver Inputs Outputs on Both Driver and Receiver

e TTL-Compatible Receiver Output ® Dual Data Inputs on Driver

e Differential Line Operation e Optional Line-Termination Resistor in

® Receiver Output Strobe (116, SN75117) or Receiver . .
Enable (SN75118, SN75119) ® +15-V Receiver Common-Mode Capability

® Designed for Party-Line (Data-Bus) ® Receiver Frequency Response Control
Applications additional features of the SN75117

® Choice of Ceramic or Plastic Packages e Driver Output internally Connected to

Receiver Input

The SN75118 is an SN75116 With 3-State Receiver Output Circuitry
The SN75119 is an SN75117 With 3-State Receiver Output Circuitry

description

These integrated circuits are designed for use in interfacing between TTL-type digital systems and differential
data-transmission lines. They are especially useful for party-line (data-bus) applications. Each of these circuit
types combine in one package a 3-state differential line driver and a differential input line receiver, both of which
operate from a single 5-V power supply. The driver inputs and the receiver outputs are TTL compatible. The
driver employed is similar to the SN55113/SN75113 3-state line driver, and the receiver is similar to the
SN55115/SN75115 line receiver.

The '116 and SN75118 circuits offer all the features of the SN55113/SN75113 driver and the SN55115/SN75115
receiver combined. The driver performs the dual input AND and NAND functions when enabled or presents a
high impedance to the load when in the disabled state. The driver output stages are similar to TTL totem-pole
outputs, but have the current-sink portion separated from the current-sourcing portion and both are brought out
to adjacent package terminals. This feature allows the user the option of using the driver in the open-collector
output configuration, or, by connecting the adjacent source and sink terminals together, of using the driver in
the normal totem-pole output configuration.

The receiver portion of the '116 and SN75118 features a differential input circuit having a common-mode voltage
range of 15 V. An internal 130-Q resistor is also provided, which may optionally be used for terminating the
transmission line. A frequency response control terminal allows the user to reduce the speed of the receiver or
to improve differential noise immunity. The receiver of the *116 also has an output strobe and a split totem-pole .
output. The receiver of the SN75118 has an output-enable for the 3-state split totem-pole output. The receiver
section of either circuit is independent of the driver section except for the Vgg and ground terminals.

The SN75117 and SN75119 circuits provide the basic driver and receiver functions of the *116 and SN75118,
but use a package that is only half as large. The SN75117 and SN75119 are intended primarily for party-line
or bus-organized systems as the driver outputs are internally connected to the receiver inputs. The driver has
a single data input and a single enable input, and the SN75117 receiver has an output strobe while the SN75119
receiver has a 3-state-output enable. These devices do not, however, provide output connection options, line
termination resistors, or receiver frequency-response controls.

The SN55116 is characterized for operation over the full military temperature range of =55°C to 125°C. The
SN75116, SN75117, SN75118, and SN75119 are characterized for operation from 0°C to 70°C.
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SN55116, SN75116, THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073B - MAY 1976 — REVISED MAY 1995

SN55116. .. J PACKAGE

SN75116... D OR N PACKAGE SN75118. .. D OR N PACKAGE
(TOP VIEW) (TOP VIEW)
pzr ] [ vee ozefl1 > 16 vog
pzsl}2 loB - pzs{]z2 s[lps
pys[is ] DA pysla  14]lpa
pyp (] 4 ] DE oyr]l4 13floe
RAal]l 5 ] RYP ralls  12fIryp
Rrl]6 ] RYS Rrlls  11[JRYs
RBl]7 ] RS RBfl7 10IRE
GND [] 8 ] RTC GND [] 8 s[] RTC
SNS5116. . . FK PACKAGE SN75117. .. D OR P PACKAGE
(TOF VIEW) (TOP VIEW)

DYS DA
DYP DE
NC NC SN75119...D OR P PACKAGE
RA RYP (TOP VIEW)
Rt RYS
DI [J1 8 ]VCC
B ]z 7] DE
Alls s [J RY
. GND [] 4 5] RE
NC — No internal connection
Function Tables
116, SN75118 SN75117, SN75119
DRIVER DRIVER
INPUTS OUTPUTS ' INPUTS OUTPUTS
DE DA DB | DY DZ DI DE A B
L X X z z H H H L
H L X L H L H L H
H X L L H X L Z 4
H H H H L
116, SN75118 . SN75117, SN75119
RECEIVER RECEIVER
DIFF OUTPUTS RY INPUTS OUTPUT RY
RS/RE INPUT 116 SN75118 A B RS/RE | SN75117 SN75119
L X H z H L H H H
H L H H L H H L L
H H L L X X L H 4

H = high level (V| 2 V|4 min or V|p more positive than VT max)
L = Iow level (V} < V| max or Vjp more negative than V| max)
X = irrelevant

Z = high impedance (off)
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logic symbolst
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RE
RY
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:: EN o3 T DYs
P T >—2 DZP
: o~ pzs
7 ] > &>
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6 Ry op—12 myp
10 < 1 gys
B
SN75118
&b o3 ‘; DYP
%— EN of— bvs
ko] >~—2— DzP
15 o2 pzs
>
i_b]
6 RT T >—11f- RYP
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° EN
——»— RESP
SN75117
7 [ 3
1 EN g ] 2
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SN75119
> 3
——: EN 7 2
vhe
: EN P [ } v
: v

logic diagrams (positive logic)

116 and SN75118

13
DE
4
_m DYP (pullup)
DYS (sink]
pa 14 (sink)
pg 2 1
> DZP (puliup)
DZS (sink)
'116 Recelver
7
RB S j>1 2 RYP (pullup)
(M1
RA —— 1 P
6 RYS (sink)
RT —9—-'\/\/\,— .
RTC —————————
10
RS
SN75118 Receiver
10
RE
7 12
5
RA p RYS (sink)
RT —‘9 VWA—
RTC
SN75117 Driver and Recelver
5
RS
7

DE 6
1 RY
[o]]
3

RE

A A
Yy

2 A
B BUS

SN75119 Driver and Receiver

7
DE -
1

DI

T These symbolbs are in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.

(-]

A A
vy
o
L
o
[
[

Pin numbers shown for the SN55116 are for the J package, those shown for the SN75118 are for the N package, those shown for SN75117 and
SN75119 are for the P package.
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SN55116, SN75116, THRU SN75119

DIFFERENTIAL LINE TRAN

SLLS073B — MAY 1976 — REVISED MAY 1995

SCEIVERS

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL OUTPUTS
EACH DRIVER INPUT EACH RECEIVER INPUT
AND EACH RE AND RS INPUT (EXCLUDING ENABLES AND STROBES) _ L L 4 Vee
v, ——— v -
cc 4ka cc 1 pF NOM
NOM
—_—— Input ————
Input 7 kQ 8kQ
NOM
— R Pullup
T outputt
__Sink
outputt
<
,
5
Driver output R = 9 Q NOM
Receiver output R = 20 O NOM
T0n SN75117 and SN75119, common outputs
replace the separate pullup and sink outputs.

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

sNToTIs SNratig | UNIT
Supply voitage, Vo (see Note 1) 7 7 )
DA, DB, DE, DI, RE, RS 5.5 5.5
Input voltage, V) RA, RB, RT +25 Vv
AandB Oto6 :
Off-state voltage applied to open-collector outputs 12 v
SN75116
SN55116 THRU UNIT
SN75119
Continuous total power dissipation {see Note 2) See Dissipation Rating Table
Operating free-air temperature range, Ta, -55to 125 0to 70 °C
Storage temperature range, Tstg ~65to 50 —65 to 50 °C
Case temperature for 60 seconds, Tg: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, or P package 260 °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 nat
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltage values are with respect to network ground terminal,

2. Inthe FK and J packages, SN55116 chip is alloy mounted and SN75116 through SN75119 chips are glass mounted.
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SN55116, SN75116, THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS
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DISSIPATION RATING TABLE
PACKAGE TAa<25°C DERATING FACTOR TA=70°C Ta =125°C
POWER RATING ABOVE Tp, = 25°C POWER RATING POWER RATING
D (8 pin) 725 mW 5.8 mMW/°C 464 mW —
D (16 pin) 950 mW 7.6 mW/°C 608 mW —
FK 1375 mW 1.0 mW/°C 880 mW 275 mwW
J 1375 mW 11.0 mW/°C 880 mwW 275 mW
1150 mW 9.2 mW/I°C 736 mW —
P 1000 mW 8.0 mW/°C 640 mW —
recommended operating conditions
PARAMETER SNS5116 SNT& UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 4.5 5 5.6 \'
High-level input voltage, V|H All inputs except 2 2 \
Low-level input voltage, V| differential inputs 0.8 08| V
High-levet output current, IoH Drivers 40 il I
Receivers -5 -5
Low-level output current, o Drivers 40 40 mA
Receivers 15 15
’116,°118 +15 +15
Receiver input voltage, V| \
117,119 0 6 0 6
Common-mode receiver input voltage, ViCR 116,118 18 15 \
117,119 0 6 0 6
Operating free-air temperature, TA -55 125 0 70 °C
1
i
1
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SN55116, SN75116, THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073B - MAY 1976 — REVISED MAY 1995

switching characteristics, Vgc = 5 V, C|_ = 30 pF, Tp = 25°C

driver section

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

tPLH Propagat'{on delay 1fme, Io.w—to-high level output See Figure 13 14 30 ns
tpHL Propagation delay time, high-to-low level output 12 30

tpzi4  Output enable time to high level RL=180%, See Figure 14 8 20 ns
tpzL  Output enable time to low level R =250 9, See Figure 15 17 40 ns
tpyz  Output disable time from high level Ry =180 %, See Figure 14 16 30 ns
tpz  Output disable time from low level RL=2509Q, See Figure 15 20 35 ns

TEXAS
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SN55116, SN756116, THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073B — MAY 1976 — REVISED MAY 1995

switching characteristics, Voo =5V, C = 30 pF, Tp = 25°C

receiver section

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tPLH Propagation delay time, low-to-high-level output § 20 75 ns
RL = 16
tPHL Propagation delay time, high-to-low-level output L=4000, SeeFigure 17 75 ns
tpzH  Oulput enable time to high level Rp =480 Q, SeeFigure 14 9 20 ns
tpzL Output enable time to low level SN75118and | RL=250Q, See Figure 15 16 35 ns
tpHz  Output disable time from high level | SN75118only [ R, =480 Q, SeeFigure 14 12 30 ns
tpLz Output disable time from low level R =250 Q, SeeFigure 15 17 35 ns
TYPICAL CHARACTERISTICS
DRIVER DRIVER
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
6 INPUT VOLTAGE INPUT VOLTAGEY
T T 6 T T
No Load Vee=5V
Ta=26°C No Load
5 5
> Veo=55V >
|
4 = 4
é Vee=5V §, (
S Vog=45V 5
> . >
- & TA = - 55°C
3 o [ |
] 2 1 2 ! 1
L ° TA=25°C
1 1 T T
Ta = 125°C
0 0 [ |
0 1 2 3 4 0 1 2 3 4
Vi - Input Voitage - V V| —Input Voltage - V
Figure 1

T Data for temperatures below 0°C and above 70°C are
only applicable to SN55118.

Figure 2
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SN55116, SN75116, THRU SN75119

DIFFERENTIAL LINE TRANSCEIVERS

SLLS073B — MAY 1976 — REVISED MAY 1995
— —

VoH ~ High-Level Output Voltage -V

tpd- Propagation Delay Time —ns

DRIVER
HIGH-LEVEL OUTPUT VOLTAGE

VS
HIGH-LEVEL OUTPUT CURRENT

d 1
Ta = 25°C
5
4 \‘ Vee=55V
\ - Vee =5V
3 \‘ —
V=45V
2 cC
1
0
0 -20 -40 -60 -80 -100
IoH — High-Level Output Current - mA
Figure 3
DRIVER
PROPAGATION DELAY TIME
vs
FREE-AIR TEMPERATURE?
20 T T
Vgc=5V
18[— C =30 pF
See Figure 13 A
16 —
tPLH L
14
-~
12
PHL

10

8

6

4

2

0

-75 -50 -25 [} 25 50 75 100 126

Ta — Free-Alr Temperature - °C

Figure 5

VoL — Low-Level Output Voltage -V

Output Enable and Disable Time —-ns

0.8

0.5

0.4

0.3

0.2

0.1

30

25

20

16

10

DRIVER
LOW-LEVEL OUTPUT VOLTAGE
vs
LOW-LEVEL OUTPUT CURRENT

l

Ta = 25°C

Vec =45 \/

7~

Voo =55V

/

//

0 20 40 50 80 100 120

oL — Low-Level Output Current —mA
Figure 4
DRIVER
OUTPUT ENABLE AND DISABLE TIME

\
FREE-AIR TEMPERATURE?

i 1
Vec=5V
See Note A /
d
L~ /
tpLZ "
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T Data for temperatures below 0°C and above 70°C are only applicable to SN55116.
NOTE A: For tpzH and tpHz: R = 180 , see Figure 14. For tpz| and tp| z: R = 250 £, see Figure 15.

Ta — Free-Air Temperature —°C

Figure 6
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SN55116, SN75116, THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073B - MAY 1976 — REVISED MAY 1995

TYPICAL CHARACTERISTICS

RECEIVER : RECEIVER
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGET
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Figure 9 Figure 10

T Data for temperatures below 0°C and above 70°C are only applicable to SN55116.
NOTE A: For tpzH and tpHz :R|_= 480 , see Figure 14. For tpz) and tp| z: Ry = 250 , see Figure 15.
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SN55116, SN75116, THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLSQ73B — MAY 1976 — REVISED MAY 1995

TYPICAL CHARACTERISTICS

DRIVER AND RECEIVER DRIVER AND RECEIVER
SUPPLY CURRENT SUPPLY CURRENT
Vs vs
” SUPPLY VOLTAGE FREE-AIR TEMPERATURET
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Figure 11 t Data for temperatures below 0°C and above 70°C are only
applicable to SN551186.
Figure 12
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SN55116, SN75116, THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073B - MAY 1976 — REVISED MAY 1585

PARAMETER MEASUREMENT INFORMATION
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I (see Note A)
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VOLTAGE WAVEFORMS

Figure 13. tp 4 and tpy (drivers only}

From Output ° - Test

Under Test _L Point
Cp =30 pF RL=180Q

(see Note A)

LOAD CIRCUIT

VOLTAGE WAVEFORMS

Figure 14. tpzy and tpyz
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Figure 15. tpz; and tpy 2
('118 and '119 receivers only)

NOTES: A. Ci includes probe and jig capacitance.
All diodes are 1N3064 or equivalent.

Figure 16. tp| 4 and tpy_ (receivers only)

For'116 and SN75118, VH=3V, V. =-3V, the AinputisatO V.
For SN75117 and SN75119, Vi =3 V, V| =0, the Ainputis at 1.5 V.
When testing the *116 and SN75118 receiver sections, the response-time control and the termination resistor pins are left open.
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