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TEXAS INSTR (LIN/INTFC) SN55116, SN76116 THRU SN75119

- : DIFFERENTIAL LINE TRANSCEIVERS
- : 'T-_? 9'4 S- 07 . D2143, MAY 1976—REVISED MAY 1990

Features common to all types Additional features of the SN55116/SN756116
® Single 5-V Supply ® Independent Driver and Receiver
® 3-State Driver Output Circuitry ® Choice of Open-Collector or Totem-Pale
® TTL-Compatible Driver Inputs Outpgts on Both Driver and Recsiver
® TTL-Compatible Recelver Output ® Dual Data Inputs on Driver
. Optional Line-Termination Resistor in
@ Differential Line Operation Recelver .
® Recelver Output Strobe ('116, SN75117) or -
Enable (SN76118, SN75119) @ +156-V Receiver Common-Mode Capability

® Designed for Party-Line (Data-Bus) ® Receiver Frequency Respohse. Control

Applications Additional features of the SN76117

® Cholce of Ceramic or Plastic Packages ® Driver Output Internally Connected to
Receiver Input

The §' s5°18 is an SN75116 with 3-State Receiver Qutput Circuitry
The SN75119 is an SN75117 with 3-State Receiver Output Circuitry

description

Thess 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 SN55116/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-collector output configuration, or, by conrecting 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 SN761 18 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 recelver of the ‘116 also has an output strobe
and a split totem-pole output. The receiver of the SN76118 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 Ve
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 SN751 19 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

TEXAS INSTR (LIN/INTFC)

SN65116 . . . J PACKAGE

SN76116...D, J, OR N PACKAGE

(TOP VIEW)
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SN55116, SN75116 THRU SN75119

TEXAS INSTR (LIN/INTFC) DIFFERENTIAL LINE TRANSCEIVERS
T-75-45-¢ 7
‘118, SN75118 - SN75117, SN756119 .
FUNCTION TABLE FUNCTION TABLE
OF DRIVER OF DRIVER
INPUTS OUTPUTS INF;UTS OUTPUTSi . A
DE DA ©OB | DY D2 2] DE A B . N
L X X z z H - H H L
H L X L H L H L H
H X L]t H X L]z 'z
H H H H L
‘116, SN75118 SN75117, SN75119 .
FUNCTION TABLE OF RECE{VER FUNCTION TABLE OF RECEIVER
RS/RE DIFF OUTPUT RY INPUTS | OUTPUT RY i
INPUT ‘116 SN75118 A B RS/RE | SN76117 SN76119
L X H F2 H L H | H H
H L H H L H H L L
H H L L X X L ~H Z
H = high level (V) = V| min or V|p more
positive than VH max)
L = low level (V| = V) max or V|p more
negative than V1 max)
X = irrelevant
Z = high impedance {off)
schematics of inputs and outputs
EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL QUTPUTS
EACH DRIVER INPUT EACH RECEIVER INPUT
AND EACH RE AND RS INPUT {EXCLUDING ENABLES Vee
AND STROBES)
’
Vee ——— Veg—m—m—————— g ———
aka 1 pF NOM
W
INPUT T INPUT- S'AI:A;; —_— -
702 jom !
NOM -
0 U, R
PULLUP
outputt
1308
NOM —— SINK
—_ outpuT?
17
Driver output R = 9 ] NOM
Receiver output R = 20 2 NOM
t0on SN75117 and SN76119, common
outputs raplace the separate pullup and
sink outptts,
%
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS

TEXAS INSTR (LIN/INTFC)

logic symbolsT

72 5 BATIIY

T-16-4 500

3 A

{2} 8

116
. 0w @ oo
DE =L —{eN o B3 pys
DA l(? st pzp
D8 Q‘Lﬂ Y43
>3 &b
L - ]
RA 18 Fo] b 1121 ovp
Ay 48y 1ar oM gys
as A10)
rrc 2Ly Jrese
SN75118
> sl oy
pe M3 gy o1 pys
DA ﬂ‘y_. o (1) DzZP
pg 118) ob—12 pzs
7 >
re 2L
Ra 5Ly o2 gy
AT (6:) RT ot qys
re 119 __len
e 2y lese
SN76117
[»d
oe gy v
[5]] L v/ o
&< _j .
as L [ Y
ay 18
SN76119
D
oe X ey v (31
o 41 oh, 2)
T 1
re BL__fen [ Y
RY &4 V]

logic diagrams (positive logic)

DE {13)

‘116 AND SN75118

DA {14)
pg (18}

as I o
Ra (8!

‘116 RECEIVER

{12) RYP
) (PULLUP)
) _ (11) RYS
RT ———AAA- : (SiNK) .
arc @
RS (10)
SN76118 RECEIVER )
RB 7) RYP (PULLUP)
RA -‘5—’—-—$ 1Y pvs sink
ar Bl .
)

(5}

4 pve (puLLup)
71— bys (sink)

, {1

DZP (PULLUP)
2] pzs (siNK)

SN75117 DRIVER AND RECEIVER

RS =~
)
DE {6)
1 RY
[h]]
>——a
“«—> B
SN76119 DRIVER AND RECEIVER
RE (5) - |
DE {7}
Dl {1) (] RY

A A
r v

1

tThese symbols are In accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. .
Pin numbers shown for ‘116 and SN75118 are for J and N packages; those shown for SN75117 and SN76119 are for JG and P packages.

BUS

3) A aus
(2) B

2-150
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SN55116, SN75116 THRU SN75119
TEXAS INSTR (LIN/INTFQ) DIFFERENTIAL LINE TRANSCEIVERS

T-75-4507

absolute maximum ratings over operating free-air temperature range (unfess otherwise noted}

‘118, SN76117,
o i SN76118 SN76119 unIT
Supply voitage, Ve {see Note 1) . 7 7 v
DA, DB, DE, DI, RE, RS 6.5 5.5
Input voltage, Vj RA, RB, RT ] +26 v
Aand B o Oto6
Off-state voltage applied to open-collector outputs 12 A\
SN75116
SN55116 THRY UNIT
SN76119
Continuous total power dissipation (see Note 2) .See Dissipation Rating Table R
Operating free-air temperature range . —-55to 126 0t 70 °C
Storage temperature range —65 to 160 | —65 to 150 °C
Case temperature for 60 seconds: FK package 260 °Cc
Lead ternperature 1,8 mm (1/16 Inch) from case
for 60 seconds: J and JG packages 3007 300 °c
Lead temperature 1,6 mm (1/16 inch) from case 260 . *og .
for 10 seconds: D, N, or P package . -

NOTES: 1. All voltage values are with raspect to netwark ground terminal,
2. In the FK and J packages, SN55116 chip Is alloy mounted and SN75116 through SN76119 chips are glass mounted.

DISSIPATION RATING TABLE

PACKAGE TA = 28°C DERATING FACTOR Ta = 70°C T = 125°C
POWER RATING  ABOVE Tp = 26°C  POWER RATING  POWER RATING
D {8 pin) 7256 mW 5.8 mW/°C 464 mW -
D (16 pin) 950 mwW 7.6 mW/°C 608 mW - 2
FK 1376 mW 11.0 mW/°C 880 mW 276 mW :

J (SN56116) 1376 mW 11.0 mW/°C 880 mW 276 mW -
J (all others) 1026 mwW 8.2 mw/°C 656 mwW - :
JG 825 mW 6.6 mW/°C 528 mW - :

N 1160 mW . 9.2 mwW/°C 736 mW - -
P 1000 mW 8.0 mW/°C 640 mW —

recommended operating conditions ] ) - )

SN65116 SN75°
METER = = -
PARA MIN _TYP MAX | MIN TYP MAX unIr
Supply voltage, Vco 4,5 5 6.5 | 4.76 6 6.26 v
High-level input voltage, Vi i All inputs except 2 2 . v
Low-level input voltage, Vi differential inputs . 0.8 ) 0.8 \

. Drivers ~ —40 ~ -40 ]
High-{evel output current, I(‘)H Roceivers —% , 5 mA .
Low-level gutput current, || Drivers 40 7 40 mA

P - 0L Receivers 16 - 16

‘116, ‘118 . - 16 - 15

[ . - - s

Recelver input voltage, V) 117,119 o 3 2 5 \

. ‘116, 118 ~ £16-| T %16
Common mods recelver input voltage, VICR 117, 119 2 A 0 5 v
Operating free-air temperature, TA . -b65 126 ] 70 °c

T i
EXAS
INSTRUMENTS
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SN55116, SN75116 THRU SN75119
DIFFERENTIAL LINE TRANSCEIVERS , T-75-45" o7

TEXAS INSTR (LIN/INTFC)

electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)

driver sectlon

‘118, SN76118 SN76117, SN75119

PARAMETER TEST CONDITIONST UNIT
MIN_ TYP? MAX | MmN TYPE  maAX
ViK  Input clamp voitage Vee = MIN, ) = -12mA ~-0.89 -15 -0.9 -1.5 v
TA = 25°C (SN66116) loH = <10 mA] 2.4 3.4 2.4 3.4
Vee = MIN, -
Ta = 0°C to 70°C (8N75')|lgy = ~40 mA 2 3 2 3
VoH High-lavel output voltage [ V), = 0.8 V, v
Vi =2y [JA= ~88°Ct0125°C |loy = —10mA| 2 2
H {SNS51161 ToH = —40 mA| 1.8 1.8
Vee = MIN, Vg =2V,
VoL Low-lavel output voltage cc H 0.4 0.4 v
ViL = 0.8V, I = 40 mA
Vog  Output clamp voltage Vec = MAX, Ig = —40 mA, DE at 0.8 V . ~-15 . -=1.5 v
Off-stat lactoi | Ve = Max A= 28"C 10
-state open-collactoi =
0ol ;o : t vcc 12V [Ta = MAX SNE5118 200 #A
ren! = =
output our ° A SN75' 20
Vce = MAX, Vg = Oto Vgg, DEat 0.8 V, £10
Off-state TA = 26°C R
loz  Ihigh-impedance-state} |Vog = MAXVg =0 SNB5118 -300 i rA
output current DEat0.8 V, |Vg = 0.4 V to Vee SN55116 + 150
Ta = MAX [Vg = 0toVee SN75' +20

Input current .
Iy at maximum Voo = MAX, Vi = 65V ' R . 1 i mA
Input voltage| Driver or ’

High-tevel enable
IH Voo = MAX, V) = 24V . 40 40| @A
input current | Input . i
Low-level
| Voo = MAX, Vi =04V -1.8 -1.6f mA
L Input cutrent cc M
Short-circuit
ios Ve = MAX, Vg = 0, Ty = 26°C —40 -120 | -40 -120] mA

output current

Supply current {driver

I Vi = MAX, Tp = 26°C 42 80 42 ' 60f m
cc and receivar combined) cc ' A A

tall p with the ion of off-stats open-collectar output current are measured with the active pull-up connected to the sink autput. For conditions
shown as MIN or MAX, use the appropriate value specified under ded operating diti

Al typleal velues are at Ve = 6 Vand Tp = 25°C.

$Not more than one output shauld be shorted at a time, and duration of the short circuit should not excead one second.

switching characteristics, V¢ = 5 V, CL = 30 pF, TA = 25°C
driver section

PARAMETER TEST CONDITIONS MIN TYP.  MAX | UNIT

tpLH Propagation delay time, fow-to-high-leval output 14 30

~ - = See Figure 13 - ns
tpHL Propagation delay time, high-to-low-level outgut - - 12 30
tpzH Output enable time to high lavel Ry = 1800, Sea Figure 14 8 20 ns
tpzl,  Output enabls time to low level Ry = 2600,  See Figure 15 . 17 40 ns
tpHz Output disable time from high level R = 1800, . See Figure 14 16 30 ns
tpL 2z Output disabls time from low level Ry = 2500,  See Figure 15 20 35 ns

. Y/
INSTRUMENTS
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DIFFERENTIAL LINE TRANSCEIVERS
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SN55116, SN75116 THRU SN75119
TEXAS INSTR (LIN/INTFC) DIFFERENTIAL LINE TRANSCEIVERS

T-75-H5-07

switching characteristics, Vgg = 6.V, CL = 30 pF, TA = 25°C

receiver section

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tpLH  Propagation delay time, low-to-high-level output . 20 75 ns
tpHL Propagation delay time, high-to-low-level output BL = 4001, See Figure 16 ) 17 75 ns
tpzH Output enable time to high level SN75118 R = 480 @, See Figure 14 9 20 ns
tpzL  Output enable time to low level and RL = 250 11, See Figure 15 18 35 ns .-
tpHz  Output disable time from high lavel | SN76119 RL = 480 0, See Figure 14 12 30 ns -
tpLz  Output disable time from low level only RL = 250 Q, See Figure 16 17 35 | ns

TYPICAL CHARACTERISTICS

DRIVER OUTPUT VOLTAGE DRIVER OUTPUT VOLTAGE
Vs Vs
DRIVER INPUT VOLTAGE ) . DRIVER INPUT VOLTAGE
6 T 6 T
No load Veec=5V
Ta=256°C No load

5 ]
> Vee =585V =
} - + | B
g4 Vee=5V g 4
2 Veo- a5V 5 [~
g cont g
w3 g3
g g 4— Ta =—55°C
i i
° 2 9 2 Ta=26°C — |

1 I 1 LT Ta=125c

0 0

0 1 2 3 4 0. 1 . 2 3 4
V|-Date Input Voltage—V ) Vj—Data Input Voltage—V
FIGURE 1 : FIGURE 2

{i,
Texas
INSTRUMENTS
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SN55116, SN75116 THRU SN75119 T
DIFFERENTIAL LINE TRANSCEIVERS TEXAS INSTR (LIN/INTFQC)

T475""’/5'07

TYPICAL CHARACTERISTICS
DRIVER HIGH-LEVEL OUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE
vs - Vs -
OUTPUT CURRENT | . OUTPUT CURRENT

T ) : T A
Ta=25°C Ta=25°C /
6 i .
. Veg=4 5"/7 o
/’vcc =65V
/ |

[
o
o

S
o

A
4 — vCC*

55y
\W
}C:’\

\ -
\4.5 v w
2 \\

e
F

/
/

o
)

/
/

0 ~20 -40 —-60 -80 -100 0 20 40 60 80 - 100 120
IoH—High-Level Output Current—mA

Von—High-Level Output Voltage—V
w
VoL~—Low-Level Output Voltage—V
=)
w

e
-

lot. —~Low-Level Output Current—mA

FIGURE 3 FIGURE 4 -
DRIVER PROPAGATION DELAY TIMES DRIVER OUTPUT ENABLE AND DISABLE TIMES
vs Vs
FREE-AIR TEMPERATURET FREE-AIR TEMPERATURE?
20 T T 30
Vee=5V Vc(l; =5 \}
18 C_=30pF See Note 6 %
See Figure 13 -
o 16 < 1% A
T tPLH ] g L1
g " ' e tPLZ L et
E T 2 1
= 12 tPHL g T waL |
% & - — t
g 10 S 15 :
s ]
g 8 2
5 2 10
g 6 ] N ~—
ne. i; ‘PZH
‘ g
3 5
2
0 - : 0 . ,
~75 -50 -26 0 25 50 76 100 125 ~76 -50 -26° 0 - 256 50 75 100 125
Ta—Free-Air Temperature—"C ' Ta—Free-Air Temperature—"C
FIGURE 5 FIGURE 6

tData for temperatures below 0°C and sbove 70°C are applicable to SN55116.
NOTE 6: For tpzH and tpHz: R = 180D, see Figure 14. For tpzy 'and tpyz: R = 260 1, see Figure 16,
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SN55116, SN76116 THRU SN75119

TEXAS INSTR (LIN/INTFC) DIFFERENTIAL LINE TRANSCEIVERS
By - B - - =
TYPICAL CHARACTERISTICS T-75-45-6%
RECEIVER QUTPUT VOLTAGE RECEIVER QUTPUT VOLTAGE o
Vs vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE?
6 v 6 T
Vec =55V Load = 2 k82 to Ve Vec=5V
Veec=5V Ta=25°C B Load = 2k to Vge
t 5 : )
Vee =45V WW
> >
4 s 4 -
§ §_’ 4— Ta = 125°C
o (=]
% 3 z 3
i : :
c? 3 Ta=26°C
o2 o2 '
> > Ta=-55°C —p
1 L L 1
() L ol
-0.2 -0.1 0 0.1 0.2 . =0.2 -0.1 0 0.1 0.2
V|p-Differential Input Voltage—V Vip—Differential Input Voltage—V
FIGURE 7 FIGURE 8
RECEIVER PROPAGATION DELAY TIMES RECEIVER QUTPUT ENABLE AND DISABLE TIMES
vs Vs
FREE-AIR TEMPERATURET ’ FREE-AIR TEMPERATURE?
30 T T 30 T T
Vec=5V Vee=5V
R =400 Q See Note 7
25 I gee Figure 16 / %‘ %5 /
.,T. tp H/ g . tpLZ
2 20 // / / E 20 /ll/
E 8
’% —/ {PV g A // IPZL
z 15 Ht % 15 i e
§ P | tPHZ
g £ N . [
2 10 2 10 ——
e - tpzH
& 3
6 g5 5
o
0
-76 =50 -26 O 26 50 75 100 125

4]

76 =50 -2 O 25 50 75 100 1256
Ta—Free-Air Temperature—"C

FIGURE 9 FIGURE 10

tData for temperatures below 0°C and above 70°C are applicable to SN56118,
NOTE 7: For tpzH and tpHz: RL = 480 {1, see Figure 14, For tpz), and tpL.2: R = 250 11, see Figure 15.
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SN55116, SN76116 THRU SN75119 - '
DIFFERENTIAL LINE TRANSCEIVERS '

—— TEXAS INSTR (LIN/INTFC)
TYPICAL CHARACTERISTICS

T-78-45-07

SUPPLY CURRENT (DRIVER AND RECEIVER} SUPPLY CURRENT (DRIVER & RECEIVER]
Vs vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURET
80 —1— 50 —
No load -
a5
70| Ta=25°C
A 40 \\\
< 60 v < e
g / E 35
£ 50 / o
g / g 30
S 40 S
[-3 2,
g3 520
2 b 15
2 20 °
/ 10
10 /' i 51— Vec=5V
¢ 1 2 3 4 5 ¢ 7 8 -75 -50 —25. 0 25 50 75 100 125
VcC_—-SUpply Voltage-V TA—Free-Air Temperature—°¢.

FIGURE 11 FIGURE 12

tData for temperatures below 0°C and above 70°C are applicable to SN565116.
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YOE D MM 8961724 0082281 b BETIIY :
\ SN55116, SN75116 THRU SN75119 :
TEXAS INSTR (LIN/INTFC) DIFFERENTIAL LINE TRANSCEIVERS

- ‘7"‘"751'/5_07‘

PARAMETER MEASUREMENT INFORMATION

FROM QUTPUT TEST FROM OUTPUT . TEST

UNDER TEST POINT UNDER TEST I POINT
€ =30 pF Cp =30 pF RL
“T> ise0 Note B) (See Note B} 71 1
LOAD CIRCUIT LOAD CIRCUIT
- M—<5ns -’1 F—<5 ns
I —e——— e av

|
INPUT 1
10%

NAND
OUTPUT
'PLH—F—P‘ B
AND
oUTPUT
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
FIGURE 13. tpLH and tpHL (DRIVERS ONLY) FIGURE 14. tpzH and tpHZ ’ o
5V ’ ’
Ry =250
FROM OUTPUT TEST FROM OUTPU
UNDER TEST POINT UNDER T;:T T
Cy =30 pF
Cp, =30 pF (See Note C}
,-=D {Saa Nota B g=}(S«¢a Note B} =
LOAD CIRCUIT LOAD CIRCUIT

—» M—<5ns -b{ l-<5ns

______ Vg -

B INPUT
{Sea Note E) 1 \ (See Note E}
I Vi .
QUTPUT 15V . 1fosv
-2 OUTPUT
-F VoL .
VOLTAGE WAVEFORMS ' VOLTAGE WAVEFORMS
FIGURE 15. tpzL and tpL2 ! FIGURE 16. tpLH and tpyL (RECEIVERS ONLY)
NOTES: A. Input pulses are supplled by generators having the following characteristics Z, = 60 @, PRR < 600 kHz, tyy = 100 ns.
B. Ct 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 SN76118, V4 =3V, VL = -3V, the Ainputis atO V. ’

For SN76117 and SN75119, V4 = 3V, V| = O, the A input [s at 1.5 V.
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