Differential Line Driver

General Description

The DS55113/DS75113 dual differential line drivers with
TRI-STATE outputs are designed to provide all the features
of the DS55114/DS75114 line drivers with the added fea-
ture of driver output controls. There are individual controls
for each output pair, as well as a common control for both
output pairs. When an output control is low, the associated
output is in a high-impedance state and the output can nei-
ther 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 pull-up terminals, YP and ZP, available on adjacent
package pins.
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Features

B Each circuit offers a choice of open-collector or active
pull-up (totem-pole) outputs

m Single 5V supply

m Differential line operation

m Dual channels

m TTL/LS compatibility

B High-impedance output state for party-line applications

m Short-circuit protection

W High current outputs

m Single-ended or differential AND/NAND outputs

® Common and individual output controls

m Clamp diodes at inputs

B Easily adaptable to DS55114/DS75114 applications

Connection Diagram

Dual-In-Line Package
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Output is OFF when
Cor CCis low
| 1 | 2 |3 |4 I 5 6 | 7 I 8
1zp 128 1Ys 1YpP 1A 1B 1Cc GND
TL/F/5785-1
Top View
Order Number DS55113J, DS75113M or DS75113N
See NS Package Number J16A, M16A or N16A
For Complete Military 883 Specifications, see RETS Datasheet.
Order Number DS55113J/883
See NS Package Number J16A
Truth Table
Inputs Outputs
Output Control Data AND NAND
(o] cC A B* Y 4 H = high level
L = low level
L X X X Z 4 X = irrelevant
X L X X Z Z Z = high impedance (OFF)
*B input and 4th line of truth
H H L X L H* table applicable only to
H H X L L H driver number 1
H H H H H L
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Absolute Maximum Ratings (note 1)

If Military/Aerospace specified devices are required, Storage Temperature Range —65°Cto +150°C

please contact the National Semiconductor Sales Lead Temperature (1/16" from case for

Office/Distributors for availability and specifications. 60 seconds): J Package 300 °C

Supply Voltage (Vcc) (Note 1) w Lead Temperature (1/16" from case for

Input Voltage 5.5V 4 seconds): N Package 260°C

OFF-State Voltage Applied to . .

Open-Collector Outputs 12V Operating Conditions
Maximum Power Dissipation* at 25°C Min Max  Units
Cavity Package 1433 mwW Supply Voltage (Vi)
Molded DIP Package 1362 mW DS55113 4.5 5.5 v
SO Package 1002 mW DS75113 4.75 5.25 Vv
Operating Free-Air Temperature Range High Level Output Current (Ion) —40 mA
DS55113 —55°Cto +125°C Low Level Output Current (o) 40 mA
DS75113 0°Cto +70°C Operating Free-Air Temperature (T a)

*Derate cavity package 9.6 mW/°C above 25°C; derate molded DIP pack- DS55113 —55 125 °C
age 10.9 mW/°C above 25°C; derate SO package 8.01 mW/°C above 25°C DS75113 0 70 °C
(Note 2).

Electrical Characteristics overrecommended operating free-air temperature range (unless otherwise noted)

DS55113 DS75113
Symbol Parameter Conditions (Note 3) Min Typ Max | Min Typ Max Units
(Note 4) (Note 4)
ViH High Level
Input Voltage 2 2 v
ViL Low Level
Input Voltage 08 08V
Vik Input Clamp Voltage Ve = Min, [} = —12mA —-09 | —1.5 —-0.9 |—15| V
VoH High Level Vee = Min, Vi = 2V, loH= —10mA|24| 34 24| 34 v
Output Voltage V)L = 0.8V loy = —40mA| 2 3.0 2 3.0
VoL Low Level Vee = Min, Vig = 2V, V)L = 0.8V, Ig. = 40 mA 0.23 04 0.23 04 v
Output Voltage
Vok Output Clamp Voltage |Vgc = Max, lop = —40 mA —-11 | —15 -11 [—15| V
lotfy | Off-State Vce = Max Voy = 12V |Tp = 25°C 1 10
Open-Collector Tp = 125°C 200
Output Current pA
Vo = 5.25V|Tp = 25°C 1 10
Ta = 70°C 20
loz Off-State (High- Vce = Max, Ta = 25°C, Vo = 0to Vog +10 +10
Impedance-State) Output Controls Vo = OV 150 20
Output Current at0.8v Ta = Max
Vo = 0.4V +80 +20| pA
Vo = 2.4V +80 +20
Vo = Vceo 80 20
I Input Current at| A, B, C| Vg = Max, V| = 5.5V 1 1 mA
Maximum Input ce 2 2
Voltage
IH High Level A, B, C|Vce = Max, V| = 2.4V 40 40 A
M
Input Current cC 80 80
I Low Level A, B, C|Vgc = Max, V| = 0.4V -1.6 —-1.6 mA
Input Current cC 32 32
http://www.national.com 2
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Electrical Characteristics
Over recommended operating free-air temperature range (unless otherwise noted) (Continued)
DS55113 DS75113
Symbol Parameter Conditions (Note 3) Units
Min Typ Max | Min Typ Max
(Note 4) (Note 4)
los Short-Circuit Output Voc = Max, Vo = 0V _s0l —90 |—120|—40] —g0 |-120| ma
Current (Note 5)
lcc Supply Current All Inputs at 0V, No Load Vce = Max 47 65 47 65
Both Drivers) Ta = 25°C mA
( A Voo = 7V 65 | 85 65 | 85
Note 1: All voltage values are with respect to network ground terminal.
Note 2: For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal information section.
Note 3: All parameters with the exception of OFF-state open-collector output current are measured with the active pull-up connected to the sink output.
Note 4: All typical values are at Tp = 25°C and Vgc = 5V, with the exception of Igc at 7V.
Note 5: Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
Switching Characteristics vc = 5v,c. = 30 pF, Tp = 25°C
D! 11 DS7511
Symbol Parameter Conditions 55113 S75113 Unit
Min | Typ Max Min | Typ Max
tpLH Propagation Delay Time, Low-to (Figure 1) 13 20 13 30 ns
High-Level Output
tpHL Propagation Delay Time, High-to 12 20 12 30 ns
Low-Level Output
tpzH Output Enable Time to High Level R = 1809, (Figure 2) 7 15 7 20 ns
tpzL Output Enable Time to Low Level R = 2500, (Figure 3) 14 30 14 40 ns
tpHz Output Disable Time from High R = 180Q, (Figure 2) 10 20 10 30 ns
Level
tpLz Output Disable Time from Low RL = 2500, (Figure 3) 17 35 17 35 ns
Level
3 http://www.national.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/555291/DS75113N.html

Schematic Diagram (One side shown only)
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AC Test Circuits and Switching Time Waveforms

5V NAND w = <5ns <5ns
1 . OUTPUT % 0%
INPUT 1.6V 15V
o' 10%
[~ tPHL PLH
Vou =
NAND 1.5V 15V
PuLse ouTPUT
AND VoL
GENERATOR tpLw tPHL
(NOTE 1) 2| _L L ouTPUT Vo
L _I er AND 15V 15¢
50 —_————— T wotea UTPUT - -
= VoL
TL/F/5785-3
FIGURE 1. tp 4 and tpy
INPUT

GENERATOR
(NOTE 1) o
30pF v
(NOTE 2) INPUT
AND ouTPUT o
QUTPUTQ |
' 180 Vou
J__LHL_ . ouTPUT
= Vorr~0V
| =
1k =
w " L1 T(uorsz) 1
| = |
L e e e E—
TL/F/5785-4
FIGURE 2. tPZH and tsz
INPUT
PULSE
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(NOTE 1) o —
| 30 pF 250
T wotez
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WTHT O
5V |
I ouTPUT
L 1 =i, !
30 pF
i' —_———— fl'_\mnrsz) |
1 = |

TL/F/5785-5
FIGURE 3. tpz and tp 7z
Note 1: The pulse generator has the following characteristics: Zoyt = 50, PRR = 500 kHz, tyy = 100 ns.
Note 2: C|_includes probe and jig capacitance.
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Typical Performance Characteristics
Output Voltage vs Output Output Voltage vs Output Output Voltage vs Output
Control Voltage Control Voltage Control Voltage
— . [ ]
LOAD = 5002 TO GROUND | B LOAD = 5005 TO V¢
Vgg =5V - B A - vge =5V
s 5 s 5 —t——t s 5
2 Ta=25°C s L vee-sv 2 \
=] gt =4 | =]
S Tp=125°C ] g 4 Vee =45V = 4 [
§ /4 ] 2 | § a5
5 3 Tp=-55°C 5 3 = 3 —
& IDIsABLE HIGH & 3 |=74=25C
2 2 - 3 2 [DISABLEDRLOW 3 2 +—
] ! ] Ta=-55°C
£ I LOAD = 5002 TO Vg - s b
Ta=25C pisasLen) | frow |
L L L L l | L
0 ] ]
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
V| - INPUT VOLTAGE (OUTPUT CONTROL) (V) V) - INPUT VOLTAGE (OUTPUT CONTROL) (V) V) - INPUT VOLTAGE (OUTPUT CONTROL} (V)
High Level Output Low Level Output
Output Voltage vs Free-Air Voltage vs Output Voltage vs Output
Temperature Current Current
) — 5 — 0. —
18 L1 Vec =45V [ Ta-25C Ta-25°C
s ol s Veg =5V s s A
s 32 VDH(|0r=_]1nJe|——_—_ = 4 I c f ™ /V
e X =58 =
S I I g T £ o Ve 05y 54
g —tT 1 g I ~\ 2
= 2 |voy ligy=-40mA) 5 S £ 03 2
2 15 £, L Vecoesv \\ E
[
2 3 3 02 / ce =55V
] = 1
o 08 R 2 n /
04 |Vo (g =40 ma) 4
N A S 0 0
~75 -50 26 0 25 50 75 100 126 0 20 -4 -60 -80 100 -120 020 40 6 80 100 120
Tpa — FREE-AIR TEMPERATURE (“C} 1gH — OUTPUT CURRENT (mA) IgL — OUTPUT CURRENT (mA)
Supply Current (Both
Supply Current (Both Drivers) vs Free-Air Supply Current (Both
Drivers) vs Supply Voltage Temperature Drivers) vs Frequency
8 56 — — r
0 NO LOAD Ve =5V 100 chc =5V
g 70 [Ta=25°C = % [wputs cRounpep = RL== T
E 6 l A E 52 [NOLOA E 80 [CL=30pF EEE
H INPUTS GROUNDED 4 50 [ | INPUTS: 3V SQUARE WAVE _»_7¢.
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Vg - SUPPLY VOLTAGE (V) Tp - FREE-AIR TEMPERATURE {°C) f - FREQUENCY (MHz)
Propagation Delay Times
from Data Inputs vs Free-Air Output Enable and Disable
Temperature Times vs Free-Air Temperature
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TL/F/5785-7
*Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75V and above 5.25V are applicable to DS55113 circuits only. These
parameters were measured with the active pull-up connected to the sink output.
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Input Voltage
6

Output Voltage vs Data
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Vi - DATA INPUT VOLTAGE (V)

Vg — OUTPUT VOLTAGE (V)

Typical Performance Characteristics™ (continued)

Output Voltage vs Data

Input Voltage
6

NO LOAD 1
Veg =SV Ta=2"C
Tp=125°C
r" T
)i 1
(——Ta=—55°C[—]
0 1 2 3 4

V| - DATA INPUT VOLTAGE (V)

Vg — QUTPUT VOLTAGE (V)

V| — INPUT VOLTAGE (QUTPUT CONTROL) (V)

Output Voltage vs Output
Control Voltage

LOAD = 5002 T0 GROUND
| Tp=25C

,Vee =5V
i |
Vep =55V _ |

A

I

Vg = 4.5V

DISABLED

HIGH

0

*Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75V and above 5.25V are applicable to DS55113 circuits only. These
parameters were measured with the active pull-up connected to the sink output.
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Physical Dimensions inches (millimeters)
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Ceramic Dual-In-Line Package (J)
Order Number DS55113J
NS Package Number J16A
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Physical Dimensions inches (millimeters) (Continued)
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Order Number DS75113M
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Physical Dimensions inches (millimeters) (Gontinued)
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Molded Dual-In-Line Package (N)
Order Number DS75113N
NS Package Number N16A

DS55113/DS75113 Dual TRI-STATE Differential Line Driver

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life
failure to perform, when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fax: +49 (0) 180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2308
Arlington, TX 76017 Email: europe.support@nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-043-299-2408
Tel: 1(800) 272-9959 Deutsch Tel: +49 (0) 180-530 85 85 Tsimshatsui, Kowloon
Fax: 1(800) 737-7018 English Tel: +49 (0) 180-532 78 32 Hong Kong
Frangais Tel: +49 (0) 180-532 93 58 Tel: (852) 2737-1600
http://www.national.com ltaliano  Tel: +49 (0) 180-534 16 80 Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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