SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A - D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

* Choice of Open-Collector, Open-Emitter, or SN55113...J OR W PACKAGE
3-State Outputs SN75113 o .og 3:: ‘:1’, PACKAGE

® High-Impedance Output State for

Party-Line Applications 1zp [ v
* Single-Ended or Differential AND/NAND 1zs o6
Outputs 1vs ] 27s
* Single 5-V Supply 1vP ] 2Ys
* Dual Channel Operation 1A (] 2YP
* Compatible With TTL 11 g E :g
®
Short-Circuit Protection GND (] cc
¢ High-Current Outputs
¢ Common and individual Output Controls
¢ Clamp Diodes at Inputs and Outputs SNSS"(?I.;:,',; ‘F,IKE\PASCKAGE
¢ Easily Adaptable to SN55114 and SN75114
O
Applications QL Q ke &
* Designed for Use With SN55115 and i N
SN75115
1YS 278
description 1YP 2Y§
NC NC
The SN55113 and SN75113 dual differential line 1A oYP
drivers with 3-state outputs are designed to 1B oA

provide all the features of the SN55114 and 9 10 11 12 1314
SN75114 line drivers with the added feature of T

driver output controls. Individual controls are e8eg 88

provided for each output pair, as well as a common ©
control for both output pairs. If any output is low,
the associated output is in a high-impedance state
and the output can neither drive nor load the bus.

This permits many devices to be connected together on the same transmission line for party-line applications.

NC — No internal connection

The output stages are similar to TTL totem-pole outputs, but with the sink outputs, YS and ZS, and the
corresponding active pullup terminals, YP and ZP, available on adjacent package pins.

The SN55113 is characterized for operation over the full military temperature range of —-55°C to 125°C. The
SN75113 is characterized for operation over the temperature range of 0°C to 70°C.

FUNCTION TABLE
INPUTS OQUTPUTS
OUTPUT CONTROL DATA AND NAND

c cC A Bt Y Zz
L X X X z 4
X L X X z z
H H L X L H
H H X L L H
H H H H H L

H = high level, L = low level, X = irrelevant,

Z = high impedance (off)

1 B input and 4th line of function table are applicable only to
driver number 1.
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A— D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1933

logic symbolt logic diagram (positive logic)
7
7 &
¢ — | 1C
9 EN1 4 1YP
9
cc cC 3
—4 ] & & I: 18
10 EN2 _'\
2C — 10
I r . 2c |/ 1o
5 &b 15— 1YP 2
1A —— 3 5 1ZS
1% —1 1YsS 1A ]
6 13p—— 12P 1B hd 12
1B — 2 2YP
10 5‘—5 128 13 s
> 23 ———? 2YP 1 2y
oA 11 20 BEET 2Ys 2A L
23T >—14 2zp LI,
20p— 228
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for the D, J, N, and W packages.
schematic
input 1B Input 1A
6 s 1
o vee
% ak 600 ¥ 1k
4 To
—> 4
Other
ty Driver
600 600 3
e 4K
AND 4 e b L 7% NaND
Pullup 4 Pullup
1YP g 1zP
b 42 %0 L
AND ¥ 333 ¥¢% sk P 2100 NaND
Sink 2 ‘ ! 2_sink
Qutput €L Output
1YS = 9 128
100 100 3500 z
n 2 .
C 1 Output 9
Control CC 12
Output Control 2C 1 i3 xg :‘:I‘I::z;v;
Output 7 Input 2A 15
Control 19 NAND Puliup 2ZP
1c . NAND Output 225
mi
v Vec bus
1 These components are common to both drivers.
Resistor values shown are nominal and in ohms.
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A - D1315, SEPTEMBER 1973 - REVISED FEBRUARY 1993

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

Supply voltage, Voo (SEE NOte 1) ...t i e e 7V
INPUL VORAGE . ... . e e e e 55V
Off-state voltage applied to open-collector OUPULS ... ..ccoiiiiiiiir i iiiannns, 12V
Continuous total power dissipation (seeNote2) .......................... See Dissipation Rating Table
Operating free-air temperature range: SNSS113 ..........ovviiiiririneninnnranan.n, -55°C to 125°C
SN75113 L.t e e 0°C to 70°C
Storage temperature range . ..........o.tuitirtat it e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or Npackage ................ 260°C
Case temperature for 60 seconds: FKPackage ..........ovineiniietinir it 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JorW package ................ 300°C
NOTES: 1. All voltage values are with respect to network ground terminal.
2. Inthe J, FK, and W packages, SN55113 chips are alloy mounted; SN75113 chips are glass mounted.
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 950 mwW 7.6 mW/°C 608 mW N/A
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
J 1375 mW 11.0 mW/°C 880 mW 275 mW
N 1150 mw 9.2 mW/°C 736 mW N/A
w 1000 mW 8.0 mW/°C 640 mW 200 mW
recommended operating conditions
SN55113 SN75113 UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Voo 4.5 5 55| 475 &5 6825 \
High-level input voltage, ViH 2 2 \4
Low-level input voltage, V| 0.8 0.8 \'
High-level output current, ioq - 40 ~-40} mA
Low-level output current, o 40 40 mA
Operating free-air temperature, Ta —55 125 0 70 °C
Tixas W
INSTRUMENTS
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A ~ D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993
I

electrical characteristics over recommended operating

otherwise noted)

free-air temperature range (unless

PARAMETER TEST CONDITIONST Shss113 SN75113 UNIT
MIN TYPf MAX| MIN TYP} MAX
Vik Input clamp voltage Vee =MIN, =-12mA —-09 -15 -09 -15] V
Wi High-level output Voc=MIN, V=2V, loH=-10mA | 24 34 24 34 v
OH  vottage ViL=08V IOH = —40 mA 2 30 2 30
Low-fevel output Ve = MIN, ViH=2V, ViL=08YV,
VOL  yoitage oL = 40 mA 023 04 023 04| V
VoK  Output clamp voltage Ve = MAX, Io=-40mA -1 -15 -t1 -5} V
Ta =25°C 1 10
Off- collect VoH =12V Ta = 125°C 200
-state open- or _ A=
10(eM  output current Ve = MAX Ta = 25°C 1 10 HA
VoH =525V
TA =70°C 20
TA=25°C, Vo=0toVge =10 =10
Off-state Vg = MAX, Vg=0 -150 -20
loz (high-impedance-state) | Output controls Tac Vo =04V =80 =20 ] pA
output current at0.8Vv A=MAX Vo=24V 280 220
Vo =Vce 80 20
Input current | A, B, C 1 1
h at imum Voo = MAX, V=65V mA
input voltage | CC 2 2
High-level A B,C 40 40
hH input current | oG Voo = MAX, V=24V =0 P~ pA
Low-level AB,C -1.6 ~1.6
e input current |GG Voo =MAX, V|=04V Y wry mA
Short-circuit o
los output currentS Voo = MAX, Vo=0 Ta =25°C -40 -90 -120| -40 -~90 -—120} mA
| Supply current Al inputs at 0V, No load, VoG = MAX 47 65 47 65 mA
CC  (ooth drivers) TA=25°C VoG =7V 65 85 65 85

t All parameters with the exception of off-state open-collector output current are measured with the active pullup connected to the sink output, For

conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$ All typical values are at T = 25°C and Vgc = 5 V, with the exception of Icc at 7 V.
§ Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

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

PARAMETER TEST CONDITIONS SNSs113 SN75113 UNIT
MIN TYP MAX| MIN TYP MAX
tpi4 Propagation delay time, low-to-high level output See Figure 1 13 20 13 30| ns
tpHL Propagation delay time, high-to-low-level output 12 20 12 30| ns
tpzH  Output enable time to high level R = 180 , See Figure 2 7 15 7 20} ns
tpzL Output enable time to low level RL = 250 Q, See Figure 3 14 30 14 40| ns
tpHz Output disable time from high level Ry = 180 Q, See Figure 2 10 20 10 30| ns
tprz  Output disable time from low level Ry =250 &, See Figure 3 17 35 17 35] ns

2-200
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A— D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

1k r -
5V AN i |
H }
i |
AND
Input | Output
| CL =30pF
Pulse I “T= (see Note B)
Generator oo ] =
(see Note A) i NAND
500 I I Qutput
CL =30pF
L “T" (seeNote B)
TEST CIRCUIT
—» le—=<5ns —» le— <5ns
o |
———————— 3v
: %0% 20% _Ir
Input | A 18V 15V K|
10% £ | ' : 10% ov
> tpHL [—>t— tpLH
| | | VoH
N
olﬁ;‘u‘: ; 1.5V : 15V
|
VoL
VoH
AND
Output
VoL

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 ©, PRR = 500 kHz, t = 100 ns,
B. CL includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms tp| y and tpy;
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A— D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

Input
Pulse —l ——————————— -
Generator *—9
(see Note A) } sv
50 Q L AND
Output
180 Q

CL=30pF
(see Note B)

NAND
Output

Qutput

Cp =30pF
(see Note B)

RIS RIS

R

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 ©2, PRR s 500 kHz, ty = 100 ns.
B. Cy includes probe and jig capacitance.

Figure 2. Test Circuit and Voltage Waveforms tpzy and tpyz
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SL1S070A - D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

Input
Pulse —l ___________ -
Generator . ®
(see Note A) 3—4 sv
50Q
sv 1 4 AND 2500

1ka

o

m—————

Cy =30 pF
(see Note B)

VOLTAGE WAVEFORMS

NOTES: C. The pulse generator has the following characteristics: Zg = 50 Q, PRR = 500 kHz, ty, = 100 ns.
D. Cy_ includes probe and jig capacitance.

Figure 3. Test Circuit and Voltage Wavetorms, tpz_and tpp 2
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A~ D1315, SEPTEMBER 1973 - REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
[ T 6 T
No Load Vee=5V
Ta=25°C No Load
5 5
Ta =125°C
> Vec =55 >
] 4 \Icc * a ’/
£ Voo -5V g [
S Vec =45V K] 5
5 3 5 3
g g Ta=25"C
() o TA =—55°C
1 2 | 2
=3 O
1 1
; : JJ
4] 1 2 3 4 o 1 2 3 4
V) — Data Input Voltage - V V| — Data Input Voltage - V
Figure 4 Figure 5
OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
OUTPUT CONTROL VOLTAGE . OUTPUT CONTROL VOLTAGE
6 T T 6 T T
Load =500 @ to GND Vee=5VY
TA=25°C Load = 500 @ to GND
5 s
>, Vee =55V >| Ta= 325"0
o 4 ® 4 ~
E Ve =5V g r
S Voo =45 V] s L3
§_ 3 cc - 5 3
Q.
Ta =25°C
3 ’3‘ Ta =~ 55°C A
! 2 J 2 ¢
° ° |
1 Disabled High 1 Disabled High
; Lt
4] 1 2 3 4 (] 1 2 3 4
Vj - Input Voltage (Output Control) -V V| - Input Voltage (Qutput Control) -V
Figure 6 Figure 7

1 Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits
only. These parameters were measured with the active pullup connected to the sink output.
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A - D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
OUTPUT CONTROL VOLTAGE OUTPUT CONTROL VOLTAGE
T 6 T
Vec =55V Load = 500 @ to Ve Load =500 2 to Ve
Vec =5V Ta =25°C Vee =5V
r 5
Ve =45V
> >
cl: 4 L 4
E :;: |~ Ta=25°C
o ]
> >
5 3 2 3
o
5 5
o o
[o 2 'o 2 S
TA = —65°
> > Ta=125°C A
Disabled Low 1
Disabled Low
o . a
0 1 2 3 4 0 1 2 3 4
V) —Input Voltage (Cutput Control) -V Vi~ input Volitage (Output Control) -V
Figure 8 Figure 9
OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE OUTPUT CURRENT
4 T T 5 ]
Ve =45V Ta=25C l
36
| I Vec =55V
32 onlion - —10 mA: — ' L
> otilon = ~TomA) 1’ > T~ Vec=5V
| 2.8 — — 1 \
S 1 1" S S~
£ 24 P ] 3
S N VOH(loH =~ 40 mA) 2 ~—~—
5 3 v\
Q.
\
é;. 16 3 2 v N
! Vecc =45V
o 12 o
0.8 1
0.4 VIOL(|O.L =40 mA)
o 11 o
-75 -50 -25 0 25 50 75 100 125 0 -20 -40 -60 -80 -100 =120

TA — Free-Alr Temperature - °C

Figure 10

IoH — Output Current — mA

Figure 11

1 Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits
only. These parameters were measured with the active pullup connected to the sink output.
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A— D1315, SEPTEMBER 1973 - REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICST

SUPPLY CURRENT
LOW-LEVEL OUTPUT VOLTAGE (BOTH DRIVERS)
vs vs
OUTPUT CURRENT SUPPLY VOLTAGE
0.6 80 T T
T l No Load
A=25°C | Ta=25°C
05 A Lol
1 Voo =45V // 2
g o4 cc= —~ /] 3 Inputs Groundeld
g 7 |
> / 5 Inputs Open
§_ 0.3 - o 20
5 Vee =55V i
o
1 -1
0.2 [7]
3 1
£ P 8 /
0.1 /
/ 10 V4
0 0
o 20 40 50 80 100 120 o 1 2 3 4 5 8 7 8
oL, — Output Current — mA Vgc — Supply Voltage -V
Figure 12 Figure 13
SUPPLY CURRENT SUPPLY CURRENT
(BOTH DRIVERS) (BOTH DRIVERS)
vs vs
OUTPUT CURRENT SUPPLY VOLTAGE
56 T T T 100 T TTTIT T T 77
Vee =5V Vcc=5V
s4~ | g 90 |- RL=»
nputs Grounded
s2|- NoLoad Cp =30 pF
< B « 90| inputs: 3-V Square Wave
P = § o7of Ta=C
| ! o
8 3 L]
> % > 5 =
g 8
a M n a
o 42 \\ o %
8 N 8
40 20
38 10
36 o
-7 -5 -25 O 25 S0 75 100 125 0.1 04 1 4 10 40 100
TA — Free-Air Temperature — °C f - Frequency — MHz
Figure 14 Figure 15

1 Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits
only. These parameters were measured with the active pullup connected to the sink output.
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SN55113, SN75113

DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A - D1315, SEPTEMBER 1973 - REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICST

PROPAGATION DELAY TIMES
FROM DATA INPUTS

OUTPUT ENABLE AND DISABLE TIMES

Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
@ 20 v 30 T T T
T Vee =5V Vee =5V
g 18 C=30pF @ See Figures2and 3
g 16 See Figure 1 ‘|= 25
£ 0
] o /
] £

g 14 a fPII_H sl F., 20 tpLz 7
g 12 — — ] é
w 1 o
e PHL 2 — 1 tpz — |
g 1w s 15—=
B ]
E 8 % - _ti'ﬁ'—"//
@ o 10 T
Q 6 ] t
5 g - PZH
E ¢ g s
£ °
e <
a

o] [¢]

-75 -850 =25 O 25 50 75 100 125 -7 =50 -25 0 25 50 75 100 125

Ta = Free-Air Temperature — °C

Figure 16

Ta — Free-Air Tomperature — °C

Figure 17

t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits
only. These parameters were measured with the active pullup connected to the sink output.

APPLICATION INFORMATION

\ooatons Locations
. l—j |——-i .
=1
Rt
8 L—

SN75113 Driver

SN75115 Receiver

i

t RT = Zo. A capacitor may be connected in series with Rt to reduce power dissipation.

Figure 18. Basic Party-Line or Data-Bus Differential Data Transmission
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