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 (T ol:’ SIIZ‘P:")PACKAGE

¢ High-Impedance Output State for

Party-Line Applications |
. . . 1ZP[ 1 16 Ve
* Single-Ended or Differential AND/NAND 1zsll2 15[] 27p
Outputs 1tysfls  14flozs
* Single 5-V Supply 1vp ] 4 13[] 2vs
* Dual Channel Operation 1Al}s  refavp
* Compatible With TTL 13E j 1‘; % :é
. 1
. g . .
Short-Circuit Protection ano [l ohcc
¢ High-Current Qutputs
* Common and individual Output Controls
¢ Clamp Diodes at Inputs and Outputs : SNSS";EP' f,:;::c'(AGE
¢ Easily Adaptable to SN55114 and SN75114
Applications nwo 8
NNQEN
* Designed for Use With SN55115 and T~ Z> o
SN75115
3212019
1vs 18[] 2z
description 1wypP 5 1700 2Ys
NC D 16[J NC
The SN55113 and SN75113 dual differential fine 1A D7 1s[] 2ve
drivers with 3-state outputs are designed to i 14[] 2A
provide all the features of the SN55114 and 9 10 11 1213
SN75114 line drivers with the added feature of '3';"'3';";'
driver output controls. Individual controls are -ZZOd
provided for each output pair, as wellas acommon o
control for both output pairs. If any output is low, NG — No internal connection

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.

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 QUTPUTS
OUTPUT CONTROL DATA AND NAND

Cc cc A Bt Y z
L X X X z z
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)

1B input and 4th line of function table are applicable only to
driver number 1.

Copyright © 1993, Texas Instruments ncorporated

PRODUCTION DATA Information ls current as of publication date. N
Products conform to specifications per the terms of Texas instruments /)
standard warranty. F p g does not include T

testing of afl parameters. I ms
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLSe70A— D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

logic symbolt logic diagram (positive logic)
7
7 & 1C
1C
o EN1 4 P
9 i 1
cC cC 3
—4 | & ' 1vs
10 EN2 ﬂ
2C 10
r o 2¢ |/ 1 e
5 &b 15|——— 1YP 2
1A 3 5 128
10 —'—1— 1Y$S 1A
6
[ 1op—— 12P B —] 12
1B 2 2YP
1Op—— 128 13
12 2YS
> 25 2YP
13 11
2n 1 20 TS 2YS 2A 15
22p
23 >—14 2zp 14 228
20— 278
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 5 s
Vee
1k 4% 600 ¥ 1k
Oth
er
iy Driver
600 600 Y
9 Sak \1 [ 4k
AND 4 = ad iy b = NAND
Pullup L 4 Pullup
1YP P 900 ‘\:l_‘ 12p
¥
[ é x 338 il %0
AND 3100 5k 90 r+ sk 1 $1° nNanp
Sink b : d 2 Sink
Output RS Output
1Ys ] ' = 1 128
? 500 100 100 500 ¥ 3
"_L 0
1.6k c Y Output 8
V, 4k 2 o Control ¢C i2
Output Control 2C 13 ::z :ullup zw;
Output 7 Input 2A 15 utput 2Y:
Control NAND Pullup 22P
e XA 1k 14
R NAND Output 22S
ZLGND

W-"VCC bus

1

¥ These components are commaon to both drivers.
Resistor values shown are nominal and in ohms.

2-198

TEXAS ‘k?
INSTRUMENTS

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265



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) ..ot i e e 7V
IPUE VoA ... e e 55V
Off-state voltage applied to open-colleCtor QUIPULS ... .. ....ir it ii e, 12V
Continuous total power dissipation (seeNote2) .......................... See Dissipation Rating Table
Operating free-air temperature range: SNSS113 ... .. .....oiiiiiiiiia e, —55°C to 125°C

SN75113 . e 0°Cto 70°C
Storage temperature range .........oiitieir i e e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ................ 260°C
Case temperature for 60 seconds: FKpackage ..............coiiuiiriiiiniiiiiiiniannenns, 260°C
L.ead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W 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 mW 7.6 mW/°C 608 mW N/A

FK 1375 mW 11.0 mW/°C 880 mwW 275 mW

J 1375 mW 11.0 mW/°C 880 mwW 275 mW

N 1150 mwW 9.2 mW/°C 736 mW N/A

w 1000 mW 8.0 mwW/°C 640 mW 200 mW

recommended operating conditions
SN55113 SN75113
MIN NOM MAX| MIN NOM MAX uNIT
Supply voltage, Voo 4.5 5 85| 475 5 525 \
High-level input voltage, V|4 2 2 \"
Low-level input voltage, Vi 0.8 0.3 v
High-level output current, oy - 40 ~40] mA
Low-level output current, ig|_ 40 40 mA
Operating free-air temperature, Ta —55 125 0 70 °C
TEXAS *?
INSTRUMENTS
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLSO70A— D1316, SEPTEMBER 1973 — REVISED FEBRUARY 1993

electrical characteristics over recommended operating

otherwise noted)

free-air temperature range (uniess

: st SN55113 SN75113 UNIT
PARAMETER TEST CONDITION: WIN_ TYPT MAX | MIN TYPT MAX
VIK Input clamp voltage Vo = MIN, lj=-12mA -09 -186 -09 -15| V
High-level output Ve = MIN, VIH=2V, o =—-10mA 2.4 34 2.4 3.4
VoH v
voltage ViL=08V 10K = —40 mA 2 30 2 30
Low-level output Vee = MIN, ViH=2V, ViL=08V, 0 0 04| Vv
VoL voltage loL =40 mA 0.23 4 23 ’
Vok  Output clamp voltage Voo = MAX, lo=—40mA 11 1.5 -11 -15 \
Tp =25°C 1 10
VoH=12V I 325G 200
Oft-state open-collector _ A=
'0(of)  qutput current Voe = MAX Ta = 25°C 1 10 hA
VoH =525V
Ta = 70°C 20
TA=25°C, Vp=0toVce =10 +10
Oft-state Ve = MAX, Vo=0 —150 ~20
oz (high-impedance-state) | Output controls Ta = MAX Vo=04V +80 20 | pA
output current at0.8v A= Vo=24V 280 220
Vo =Vce 80 20
Input current | A B, C 1 1
I at maximum Vi = MAX, V=55V mA
input voitage | CC 2 2
High-leve! A B,C 40 40
hH input current | cc Ve = MAX, Vi=24V 80 80 kA
Low-level AB,C -1.6 -1.6
i input current [ oG Ve = MAX, Vi=0.4V -3.2 -3.2 mA
Short-circuit o
05 output currentS Voo =MAX,  Vp=0 Tp = 25°C —40 -90 —120] —40 90 -120| mA
i Supply current Allinputs at 0V, No load, Veg = MAX 47 65 47 65 mA
cC (both drivers) TA =25°C Voo =7 \VJ 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 Tp = 25°C and Vg = 5 V, with the exception of G at 7 V.
§ Only one output should be shorted at a time, and duration of the shert-circuit should not exceed one second.

switching characteristics, Vo =5V, Cp = 30 pF, T4 = 25°C

PARAMETER TEST CONDITIONS SNSs113 SN7s113 UNIT

MIN TYP MAX| MIN TYP MAX
tpiH 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 RL = 180 @, See Figure 2 7 15 7 20| ns
tpzL  Output enable time o low level Ry =250 Q, See Figure 3 14 30 14 401 ns
tpHz  Output disable time from high level RL = 180 &, See Figure 2 10 20 10 30| ns
tpLz  Output disable time from low level R = 250 €, See Figure 3 17 35 17 35| ns
TEXAS {9
INSTRUMENTS
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SN55113, SN75113

DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A—D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

[

1k
5V A4
i
Input
Pulse
Generator *—o
(see Note A)
50

[ —

[pp—

AND
Qutput

C_ =30 pF
(see Note B)

NAND

ﬂ — Qutput
CL=30pF

TEST CIRCUIT

VOLTAGE WAVEFORMS

“T" (seeNote B)

ov

VoH

VoL

VoH

VoL

NOTES: A. The pulse generator has the following characteristics: Zg = 50 Q, PRR = 500 kHz, ty, = 100 ns.

B. C| includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms tp_ and tpy)_

TEXAS {?
INSTRUMENTS
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A— D1315, SEPTEMBER 1973 ~ REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

Input
Pulse || = @ p=——————————cmeme— -
Generator *—o
(see Note A) } 5V
AND
Y Output
| ] _L 180 @
| CL=30pF
" (seeNoteB) | Output
= NAND © |
N Output |
1 !
CL =30 pF
L - T (seeNoteB) |
= |
___________________________ 4
TEST CIRCUIT

Output

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zgy = 50 @, PRR = 500 kHz, ty, = 100 ns.
B. Cr includes probe and jig capacitance.

Figure 2. Test Circuit and Voltage Waveforms tpzy and tpyz

TEXAS *?
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A~ D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

Input
Pulse ‘] ___________ -
Generator Py |

(seeNoted) | :>_< 5V
- Ny
5V 4 AND 250 Q
1 =
kQ _T_ CL =30 pF Output
‘ “T (see Note B)
= NAND Output
. j_ ! _ Output
= —I— F
T

TEST CIRCUIT

—>i l4— <5ns —-b; 4— <5ns

Output . L

———f‘ VoL

VOLTAGE WAVEFORMS

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

Figure 3. Test Circuit and Voltage Waveforms, tpz,_ and tp|
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SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A- D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICS?

OUTPUT VOLTAGE : OUTPUT VOLTAGE
vs vs
DATA INPUT VOLTAGE DATA INPUT VOLTAGE
6 T [] T
No Load Vee=5V
Ta=25°C No Load
[ - 5
Ta = 125°C
> Voo =55 > /|
| 4 i ) 4
o [ 3
g [ Voc =5V g (
§ Vec =45V 2 X
5 3 T 3
g £ TA=25°C
o (<] Ta =-55°C
1 2 I 2
L L
1 1
o o 2
V] 1 2 3 4 [+] 1 2 3 4
V| - Data Input Voltage - V V| —Data Input Voltage -V
Figure 4 ‘ Figure 5
OUTPUT VOLTAGE OUTPUT VOLTAGE
v§s VS
OUTPUT CONTROL VOLTAGE OUTPUT CONTROL VOLTAGE
6 T y 6 T T
Load = 500 @ to GND Vec =5V
Ta =25°C ' Load = 500 Q to GND
S 5
7 Vcc =55V 7 Ta = 1257
g 4 @ 4 ~
& Vec=5V ?3' r
S Vce = 4.5 V] g e K
5 3 5 3
a =3
Ta =25°C
g g Ta =-55°C A
lo 2 1 2 t
5 3 |
1 Disabled § High 1 Disabled High
o . JJ
o 1 2 3 4 L] 1 2 3 4
V|- Input Voltage (Output Control) -V V| —Input Voltage (Output 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.

INSTRUMENTS
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~ SN55113, SN75113
DUAL DIFFERENTIAL LINE DRIVERS

SLLS070A~- D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICSt

OUTPUT VOLTAGE OUTPUT VOLTAGE
v§S vs
OUTPUT CONTROL VOLTAGE QUTPUT CONTROL VOLTAGE
v — 5' v T 6 T
cc=55 Load = 500 @ to Veg Load = 500 2 to Vg
Vee=5V Ta =25°C Vee=8V
5 " 5
Veg=45V
>I >
g ¢ 5 4
= & | Ta=25°C
g o ]
3 Z 3
5 5
1 g
o o
o o *
Tp =~ 55°C
> < Ta=125°C A
Disabled Low
1 1
Disabled L Low
(] = ol
0 1 2 3 4 0 1 2 3 4
V)~ Input Voitage (Output Control) ~V V| - Input Voitage (Output Control) -V
Figure 8 . Figure 9
OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
Vs v8
FREE-AIR TEMPERATURE OUTPUT CURRENT
4 T T 5 |
Veo=45V Ta =25°C 1
36
s Vcc =55V
3.2 o g I
= - o]
> VoH(lon=-10 m‘A) T > S~ Veg =8V
1 28 I /, I \
[ 1 I [
o el = \
& 24 — g 3 ~_
2 ) T | VomloH =-40 mA) S ~~—
5 5 W\
o o
5 -] ——
o. 1.6 ? 2 7 N
Ve =45V
o 12 o
0.8 1
0.4 VoL (loL = 40 mA)
o T 1 o
75 -50 -25 0 25 S50 75 100 125 0 .20 -a0 -0 -80 -100 =-120

Tp — Free-Air Temperature —°C oK — Output Current — mA

Figure 10 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

SLL.S070A~ D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICS?

SUPPLY CURRENT
LOW-LEVEL OUTPUT VOLTAGE (BOTH DRIVERS)
vs vs
OUTPUT CURRENT SUPPLY VOLTAGE
0-6 80 1 ¥ T
No Load
Ta=25°C | Ta=25C
0.5 A 7
> / 60 A
! Vec =45V / S Inputs Grounded
g o4 /4 | P
g " E = I
(=] =
> 5 Inputs Open
E_ 0.3 -~ 2. 40
g Vee =558V g
! 4 02 w? /
£ 8 /
o1 // /
10 /
° 0
° 20 a0 50 8 100 120 o 1 2 3 4 5 6 7 8
loL, — Output Current - mA Ve — Supply Voltage =V
Figure 12 Figure 13
SUPPLY CURRENT SUPPLY CURRENT
(BOTH DRIVERS) (BOTH DRIVERS)
vs Vs
QUTPUT CURRENT SUPPLY VOLTAGE
56 T T T 100 LN 0 B e
Vec =5V 90 - Vee =5V
Inputs Grounded gL = ‘;o E
| NolLoad L=30p »
E 52 o 80 Inputs: 3-V Square Wave
£ s E oL Ta=2sc /
| J B 5 &0
5 5 I
> 4 S = zait
g |
[-% o
5 44 - 3 40
»
1 \\ ul’
g = N g ¥
40 20
38 10
35 0
-75 -50 -25 O 25 50 75 100 125 0.1 0.4 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 5.26 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 1933

TYPICAL CHARACTERISTICSt

PROPAGATION DELAY TIMES
FROM DATA INPUTS

OUTPUT ENABLE AND DISABLE TIMES

Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
» 20 30 T T T
'-I: Ve =5V Vee=5V
® 18 C_=30pF o See Figures 2and 3
§_ 16 See Figure 1 '-;-' 25
o
- 0
g 1 L ] E /
5 14 ~ PLH g E tpLz .~
§ B — —] : ® /|/
— 4
[ tPHL 8 —T, |1
8 10 R L
£ s
> 8 2 tpHZ | ]
a & u - tpzH
S 5
[- 5

g 4 5 5
2 o
e r4
o

0 0

-75 -50 -25 O 25 50 75 100 125 -75 -50 -25 O 25 50 75 100 125

Ta — Free-Air Temperature — °C

Figure 16

Ta - Free-Air Temperature — °C

Figure 17

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.

APPLICATION INFORMATION

Location §
t|>:r T:):T
= .
| ~ 1
I RTf RTT

‘:oc IOI'I — - ——— — [— —— - Ihc;t;n?

_F_\I »_d'>—'— __I_—ﬁ| |

L b T T

Location 2 Twisted Location 4

- Pair

* SN75113 Driver
$— SN75115 Receiver

t Rt = Z(. A capacitor may be connected in series with R to reduce power dissipation.

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