SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073A —D2143, MAY 1976 — REVISED FEBRUARY 1933

features common to all types additional features of the SN55116/SN75116
¢ Single 5-V Supply ¢ Independent Driver and Receiver
¢ 3-State Driver Output Circuitry ® Choice of Open-Collector or Totem-Pole
* TTL-Compatible Driver Inputs Outputs on Both Driver and Receiver
® TTL-Compatible Receiver Output ¢ Dual Data inputs on Driver
* Ditferential Line Operation ® 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 * 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 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 pins. This feature allows the user the option of using the driver in the open-coilector output
configuration, or, by connecting the adjacent source and sink pins 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 pin 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-enabie for the 3-state split totem-pole output. The receiver
section of either circuit is independent of the driver section except for the Vg and ground pins.

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 parly-line
or bus-organized systems as the driver outputs are internally connected to the receiver inputs. The driver has
asingle 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

SLLS073A~ D2143, MAY 1976 ~ REVISED FEBRUARY 1993

SN55116. . . J PACKAGE
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Function Tables '

H = high level (V| 2 V|4 min or V|p more positive than VT max)
L = low level (V| s Vj|_max or Vjp more negative than V1 max)

K = irrelevant
Z = high impedance (off)

SN75118. .. D OR N PACKAGE

(TOP VIEW)
szg 1 U16]v¢C
pzsl]= s[ips
pysfls  14]lDA
pyp [) 4 13]) DE

RA[ls 12[] rYP
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SN75117...D OR P PACKAGE

(TOP VIEW)
ot ¥ 8{l Vec
B[]z 7[] DE
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GND [] 4 5[IRS
SN75119...D OR P PACKAGE
(TOP VIEW)
orgfs VY sl Vee
Bflz2 7|} DE
Afls 6 [ RY
GND [|4  s[IRE

SN75117, SN75119
DRIVER

INPUTS OUTPUTS
DI DE A B

XrI
T I X
NI
NIr

SN75117, SN75119

RECEIVER
INPUTS QUTPUT RY
A B RS/RE |SN75117 SN75119
H L H H H
L H H L L
X X L H 4
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073A~ D2143, MAY 1976 - REVISED FEBRUARY 1983

logic symbolst

116
&> 5 4 pyp
DE :3 EN o 3 pys
pa 14 sh—1 pzp
pg 12 opb—2 pzs
7
RB >4 &b
RA 5__5 ]
6 sph—12 Ry
R
RT 0 — of—1 Rvs
RS
RTC i—)(— RESP
SN75118
i & : oYP
DE ” EN o3 ] DYS
DA pps 6>—2 DzP
DB Op—= pzs
7
RB >
=]
RA 6 sp—12 RyP
TSN op—1 Avs
RE > &N
RTC = RESP
SN75117
7 >
DE EN v : A
DI vpP—e B
RS 5 &< _} A 4
6
RY — [
SN75119
7 >3
DE EN v z A
DI vh—e B
5 4
RE eNn < [
rRY —v

1 These symbols are in accordance with ANSYIEEE Std 91-1984
and EC Publication 617-12.

Pin numbers shown for the SN55116 are for the J package, those shown for the SN75118 are for the N package, those shown for SN7511

SN75119 are for the P package.

logic diagrams (positive logic)

*116 AND SN75118

13
DE
4
DYP (pullup)
—— DYS (sink
pa M4 (sink)
DB 5 1
DZP (puliup)
DZS (sink)
116 Receiver
7
RB 5 tj> 12 RYP (pull
u
RA }m (pullup)
6 RYS (sink)
RT —9—-’\N\r—
RTC
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RS
SN75118 Receiver
10
RE
7 12
RB T%% RYP (pullup)
RA 6— RYS (sink)
RT ;—’VW——
RTC

SN75117 Driver and Receiver

5
RS
7
DE 6
1 RY
DI
3
<+ A
2 BUS
<+ B
s SN75119 Driver and Receiver
RE
7
DE
1 6
DI RY
3
<> A
2 BUS
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073A - D2143, MAY 1976 — REVISED FEBRUARY 1993

schematics of inputs and outputs

EQUIVALENT OF
EACH DRIVER INPUT
AND EACH RE AND RS INPUT

Vec——¢———

4 k2
NOM

input

(EXCLUDING ENABLES AND STROBES)

EQUIVALENT OF
EACH RECEIVER INPUT

" — —
ce 1 pF NOM
Input P ’1 —_—
7k < 8 ka
NOM NOM
—
130 @
NOM

TYPICAL OF ALL

1

777

OUTPUTS
* Vee
;
Pullup
Outputt
— Sink
Outputt

Driver output R = 9 @ NOM

Receiver output R = 20 @ NOM

ton sN75117 and SN75119, common outputs
replace the separate pulllup and sink outputs,

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

SN1715‘:,1 8 2:77551111: UNIT
Supply voltage, Vo (see Note 1) 7 7 \
DA, DB, DE, DI, RE, RS 5.5 5.5
Input valtage, V| RA, RB, RT =25 \"
AandB Oto 6
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 ~55t0 125 0to 70 °C
Storage temperature range —65 10 50 —65 to 50 °C
Case temperature for 60 seconds: 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

NOTES: 1. All voltage 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

SLLS073A-D2143, MAY 1976 — REVISED FEBRUARY 1993

DISSIPATION 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 (8 pin) 725 mW 5.8 mW/°C 464 mW —
D (16 pin) 950 mW 7.6 mW/°C 608 mW —

FK 1375 mW 1.0 mW/°C 880 mW 275 mW

J 1375 mW 11.0 mW/°C 880 mW 275 mW
1150 mW 9.2 mW/°C 736 mW —
P 1000 mW 8.0 mW/°C 640 mW —

recommended operating conditions

SNs5116 SN75’
PARAMETER UNIT
MIN TYP MAX| MIN TYP MAX
Supply voltage, Voo 4.5 5 5.5 4.5 5 5.5 A
High-level input voltage, ViH Alf inputs except 2 2 \
Low-level input voltage, Viji_ differential inputs 0.8 o8| Vv
High-level output current, | Drvers —20 el PN
igh-level output current,
¢ P OH Receivers -5 -5
Drivers 40 40
Low-level output current, oL mA
Receivers 15 16
116, '118 +15 =156
Receiver input voltage, V| \%
117,119 1} 6 0 6
¢ od ver Inout voltage. V 116, '118 =15 =15 v
ommon-mode receiver input voltage,
P 9 ICR 17,119 ¢} 6 0 6
Operating free-air temperature, Tp —55 125 1] 70 °C
—
TEXAS *?
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073A— D2143, MAY 1976 — REVISSED FEBRUARY 1993

switching characteristics, Voc =5V, Cp = 30 pF, T =25°C

driver section
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

tptH Propagation delay time, low-to-high level output X 14 30

- - - See Figure 13 ns
tpHL Propagation delay time, high-to-low level output 12 30
tpzH  Output enable time to high level Ry =180, See Figure 14 8 20 ns
tpz  Output enable time to low level RL =250, See Figure 15 17 40 ns
tpHz  Output disable time from high level R =1809, See Figure 14 16 30 ns
tprz  Output disable time from low level RL=2509Q, See Figure 15 20 35 ns

TEXAS ¢
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073A— D2143, MAY 1976 - REVISED FEBRUARY 1993

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

receiver section
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
t Propagation delay time, low-to-high-level output 20 75 ns
FLH pag I Y - - L P Rl =400 Q, See Figure 16
tPHL Propagation delay time, high-to-low-leve! output 17 75 ns
tpzH  Output enable time to high level R =480, See Figure 14 9 20 ns
tpzL Output enable time to low level SN75118 and R =250 Q, See Figure 15 16 35 ns
tpHz  Output disable time from high level | SN75119 only R_=480Q,  SeeFigure 14 12 30| ns
tprz Qutput disable time from low level RL =250 Q, See Figure 15 17 35 ns
TYPICAL CHARACTERISTICS
DRIVER OUTPUT VOLTAGE DRIVER QUTPUT VOLTAGE
vs vs
6 DRIVER INPUT VOLTAGE DRIVER INPUT VOLTAGE
T T [ T T
No Loa? Vee=5V
Ta=25°C No Load
5 S
>| Vee =55V >
4 F = T ]
% ch 5 VI o 4 7
2]
= Vee =45V =
S S 1
5 3 5 3
g g Ta=-55°C
5] o [
IO 2 ! 2 T l
= 2 Ta=25°C
, , -
Ta =125°C
Y __——— 0 | |
o] 1 2 3 4 4] 1 2 3 4
Vi~ Input Voltage - V V| =input Voltage — V
Figure 1 Figure 2

INSTRUMENTS
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073A~ D2143, MAY 1976 — REVISED FEBRUARY 1993

Von — High-Level Output Voltage — V

Propagation Delay Times —ns

t Data for temperatures below 0°C and above 70°C are applicable to SN55116.
NOTE A: For tpzy and tpHz: Ry = 180 Q, see Figure 14. For tpz. and tp z: R = 250 ©, see Figure 15.

TYPICAL CHARACTERISTICS

DRIVER HIGH-LEVEL OUTPUT VOLTAGE
vs
HIGH-LEVEL OUTPUT CURRENT

¢ T
Ta =25°C
5
4 K‘ Ve =55V
& - Vcc =5V
3 K‘ ——
Vee =45V
2 CC
1
0
0 -20 -40 -60 -80 ~100
IoH — High-Level Output Current — mA
Figure 3
DRIVER PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE'
20 T T
Vee =5V
18[— C_ =30 pF
See Figure 13
16, " >
14 PU;' —
—__//
12
tPHL

10

8f—

6

4

r4

D]

-75 -50 -25 O 25 50 75 100 125
Tp — Free-Air Temperature — °C

Figure 5

VoL- Low-Level Output Voltage -V

Output Enable and Disable Times —ns

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

Ta=25°C

0.6

0.5

Vog =45 \/
0.4 e

0.3 P/
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS -

SLLS073A— D2143, MAY 1976 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICS

RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE
vs vs
DIFFERENTIAL INPUT VOLTAGE ~ DIFFERENTIAL INPUT VOLTAGE?
6 T T 6 T
|Vec=55V Load =2k to Voo Vec =5V
Vee =5V TA=25°C Load =2 kQ to Voo
*T" Vvec=45v 8 } \ 1
> >
o 4 o 4
g g e— Tp =125°C
3 S
5 3 v 3
5 g .
(.I) ? TA=25°C
2 2
o 2
Tp=—-55°C —"
1 L 1
] o L k%
-0.2 -0.1 ] 0.1 0.2 ~0.2 -0.1 o 0.1 0.2
Vip - Differential Input Voltage -V Vip ~ Differential Input Voltage ~V
Figure 7 Figure 8
RECEIVER PROPAGATION DELAY TIMES RECEIVER OUTPUT ENABLE AND DISABLE TIMES
vs VS
FREE-AIR TEMPERATURET FREE-AIR TEMPERATURE?
30 T T 30 L E—
Vec =5V Vee =5V
RL =400 Q y . See Note A
» 25|~ SeeFigure 16 7 1 25
c 2 /
1 tPLH / £ tpLz
8 e y E
20 wu L7 L 20 ——
E — ] e 1
7 ] — 8 ~ L Lo -
é, 15 tPHL g 15 "} 1 e
g H LT | teuz
2 El |
S 10 c 10
g uj ‘
& 1_;; tpzH
£
5 3 5
0 ol —
-75 -50 -25 O 28 50 75 100 125 -75 -50 -25 [} 25 50 75 100 125
TA — Free-Air Temperature - °C Ta —Free-Air Temperature — °C
Figure 8 Figure 10

T Data for temperatures below 0°C and above 70°C are applicable to SN55116.
NOTE A: For tpzH and tpHz :RL= 480 Q, see Figure 14. For tpz;_and tp; 72 R|_ = 250 €, see Figure 15.
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073A— D2143, MAY 1976 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICS
SUPPLY CURRENT (DRIVER AND RECEIVER) SUPPLY CURRENT (DRIVER AND RECEIVER)
vs vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE'
80 T T 50 T T
No Load Vee=5V
70 TA =25°C 45
/ 40 S
- g —~
/ E

i 0 / 1
5 / § »
5 5
[$] 40 o 25
k- o
Q a
L LS
1 1 15
8 2 3
- / 10

10 / 5

o — o

] 1 2 3 4 s 6 7 8 -75 -50 -25 0 25 50 75 100 125
Ve -~ Supply Voltage -V T — Free-Air Temperature —°C
Figure 11 Figure 12

T Data for temperatures below 0°C and above 70°C are applicable to SN55116.
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

SLLS073A - D2143, MAY 1976 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

From Output Test

From Output a - Test
Under Test I Point Under Test _L Point
CL=30pF CL=30pF Rp =480Q
’_'E (see Note B) (see Note B) j:
LOAD CIRCUIT

LOAD CIRCUIT

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

Figure 13. tp; 4 and tpy|_ (drivers only) Figure 14. tpzy and tpyz

5V iy
RL =250 ©
Framﬁr‘;‘; CpL =30 pF ot F'S?,‘dgr"%ﬁ -
T ol T, o |
LOAD CIRCUIT

LOAD CIRCUIT

—————— 3V | f
0% 9N0% | s5ns —» 44— <5ns
Input lF15v  1s5v ¥ 1 [ L
10% £| 1N 10% B Input |
|

" VH
ov 20% 20%
f——tpz_ | (see Note E) 50% s0% X! (see Note E)
| | 10% ) I\ 10% i
| tpyz L — e tpy — p—tpy
l | 0.5 Vvoff =5V I | VOH
Output 1.5V v Output 15V 15V
- T wo VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

Figure 15. tpz; and tp; > Figure 16. tp 4 and tpy; (receivers only)

NOTES: A. Input pulses are supplied by generators having the following characteristics Zb =50 Q, PRR = 500 kHz, ty, = 100 ns,
B. C includes probe and jig capacitance.
C. All diodes are 1N3064 or equivalent.

D. When testing the '116 and SN75118 receiver sections, the response-time control and the termination resistor pins are left open.
E. For’116 and SN75118, V=3V, V| =-3 V, the Ainputis at 0 V.

For SN75117 and SN75119, Vly = 3V, V|_=0, the Ainputis at 1.5 V.
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