*—"—v
53
A

INTERFACE
BIPOLAR LSI
BIPOLAR MEMORY

5%

e i —
a7
N
\\

552 | PROGRAMMABLE LOGIC
Sl DATABOOK
E557
ggro‘,
§ mem i NATIONAL
®3 i SEMICONDUCTOR
o | CORPORATION
o
O { ‘
- ;
| i
=
o Y
Q |
e!
A

JOJONPUODIWIBS |euoneN



INTERFACE

BIPOLAR LSI

BIPOLAR MEMORY
PROGRAMMABLE LOGIC
DATABOOK

Transmissioh Line Drivers/Receivers
Bus Transceivers
Peripheral/Power Drivers

Level Translators/Buffers
Display Controllers/Drivers
Memory Support

Dynamic Memory Support
Microprocessor Support

Data Communications Support
Disk Support

Frequency Synthesis

Interface Appendices

Bipolar PROMs

Bipolar and ECL RAMs

2900 Family/Bipolar Microprocessor |

Programmable Logic

All physical dimensions appear at the end of the databook.

1



‘ Introduction

The 1983 edition of the National Semiconductor Interface/
Bipolar LS| / Bipolar Memory / Programmable Logic
Databook is the most comprehensive available. It con-
tains complete specifications on these high technology
products, as well as applications information, product
selection and cross reference guides. .

Quality and Reliability

As electronic systems become more and more-complex,
the need for consistently high quality integrated circuits
becomes increasingly important. Having recognized this
need as far back as the 1970s, National Semiconductor in-
itiated a unique, company-wide Quality Improvement Pro-
gram. The results have been dramatic and, we believe,
‘unmatched in this industry. Over the years, National has
regularly been named by many major customers as “Quai-
ity Manufacturer of the Year.” We are proud of our suc-
cess, which sets a standard for others to achieve. And yet
our quest for perfection is ongoing, so that customers can
continue to rely on National Semiconductor integrated cir-
cuits and products in their system designs.




Einfiihrung

Die 1983er Ausgabe des National Semiconductor Inter-
face/Bipolar LSI/Bipolar Memory/Programmable Logic
Datenbuches ist die umfassendste Ausgabe die jemals
zur verfiigung stand. Sie beinhaltet komplette Spezifika-
tionen dieser hochtechnologischen Produkte so wie
Angaben liber Anwendungsmoglichkeiten, Produktselek-
tion und Referenzlisten.

Qualitat und Zuverlassigkeit

Mit der zunehmenden Komplexitat der elektronischen Sys-
teme wird die Notwendigkeit integriete Schaltungen mit
hoher Qualitdt immer wichtiger. Dies bereits in den 70iger
Jahren erkannt, entwickelte National Semiconductor ein
einmaliges, firmenweites ‘“Qualitatsverbesserungspro-
gramm”’. Die damit von National Semiconductor erreich-
ten Ergebnisse sind bis heute—wie wir glauben—uner-
reicht. Wahrend der letzten Jahre wurde National
Semiconductor regelmassig als “Qualitatshersteller Nr
1” bewertet. Auf diesen Erfolg sind wir stolz. Er setzt neue
Mass-Stabe fur die Industrie. Und doch gehen unsere
Austrengungen zu immer hoheren Perfektion weiter, so
dass sich unsere Kunden auch in Zukunft auf National
Semiconductor's integriete Schaltungen und Produkte in
ihren Systemen absolut verlassen konnen.

Introduction

L'edition 1983 du catalogue National Semiconductor
Interface/Bipolar LSI/Bipolar Memory/Programmable
Logic est le plus accessible des catalogues disponibles.
Le contenu de cette édition spécifie complétement ces
produits a technologie de pointe et décrit des examples
d’application, plus une selection de produits avec une
liste de correspondance.

Qualité et Fiabilité

La complexité croissante des systémes electroniques
demande des circuits intégrés de plus en plus haute qual-
ité. Conscient de ce besoin dés les années ‘70 National
Semiconductor fut a I'origine d’'un programme unique ac-
centuant la qualité de tous ses produits. Les résultats
furent spectaculaires et inégalés. Depuis National
Semiconductor a regu la distinction pour la qualité de ses
produits de la part de ses clients. Nous sommes fiers de
ce succeés qui force les autres 3 suivre nos standarts.
Notre recherche de la perfection se poursuit apportant la
confiance pour nos clients en nos produits et leur utilisa-
tion pour leurs systémes.




TRADEMARKS

Following is the most current list of National Semiconductor Corporation’s trademarks and registered trademarks.

Abuseable™ M2CMOS™ SERIES/800™
Anadig™ Macrocomponent™ SPIRE™
Auto-Chem Deflasher™ Microbus™ data bus (adjective) Starlink™
BI-FET™ microCMOS™ STARPLEX™
BLC/BLX™ MICROWIRE™ ) STARPLEX [I™
ciM™ - ' * MICRO-DAC™ SuperChip™
CIMBUS™ ) ) MST™ } SYS-16™
CIM-BD™ Nitride Plus™ TAPE-PAK™
CIM-XXX™ Nitride Plus Oxide™ Trapezoidal™
COPS™ microcontrollers NSC800™ TRI-CODE™
DIB™ : NS16000™ TRI-POLY™
DIGITALKER™ ' NSX-16™ . TRI-SAFE™
DISCERN™ NURAM™ © XMOS™
DNR™ ‘ oxIss™ XPU™
DPVM™ p2cmos™ Z STAR™
E-Z-LINK™ ) Perfect Watch™ : 883B/RETS™
HEX 3000™ Polycraft™ ' 883S/RETS™
ISE™ POSitalker™ ) The National Anthem®
Integral ISE™ " QUAD3000™ ‘ : Datachecker®
Intelisplay™ RAT™ ’ . Maxi-ROM®

ISE-16™ ) Shelf-Chek™ TRI-STATE®

PAL® and PALASM?® are registered trademarks of Monolithic Memories, Inc.
VAX?® is a registered trademark of Digital Equipment Corp.

LIFE SUPPORT POLICY -

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

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

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and whose failure to sonably expected to causethe failure of thelife support
perform, when properly used in accordance with in- device or system, or to affect its safety or effectiveness.

structions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

National Semiconductor Corporation 2900 Semiconductor Drive SantaClara, California95051 Tel:(408) 721-5000 TWX:(910) 339-9240
Nationa! 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 or specifications.
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DS1628 Octal TRI-SSTATEMOS Driver ....ociii ittt it i inanas
DS1630 Hex CMOS Compatible Buffer .........ccooiiiiiiiiiiii it
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'DS1645 Hex TRI-STATE TTL-to-MOS Latch/Driver ............cciiiieieninnnnn. 6-30
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DS1648 TRI-STATE TTL-to-MOS Mulitiplexer/Driver ............ccciiivivnnain. 6-41
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DS3245 Quad MOS Clock Driver .. ............. e eteraeeeenananes e eeaeaa 6-14
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DS3617 Bubble Memory Sense Amplifier . ........cccviiiiiiii it 6-17
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TEMPERATURE RANGE

-55°Cto +125°C

*DS26LS31M
*DS26LS32M
*DS26LS33M

DS3587
*DS1603
*DS1650
*DS1652
*DS1691A
*DS1692

*DS55107

*DS55108
*DS55113
*DS55114
*DS55115

Ds55121
*DS55122

DS7820
*DS7820A
*DS78C20

*DS7830
*DS7831
*DS7832
*DS78C120
*DS78LS120
MM78C29
MM78C30

0°Cto +70°C

DS1488
DS1489
DS1489A
DS26L8S31C
DS26LS32C
DS26LS32AC
DS26L.833C
DS26L.S33AC
DS3486
DS3487
DS3603
DS3650
DS3652
DS3691
DS3692
DS3695
DS3696
DS3697

DS3698

DS75107
DS75207
DS75108
DS75208
DS75113
DS75114
DS75115
DS75121

DS75122
DS75123
DS75124
DS75125
Ds75127
DS75128

'DS75129

DS75150
DS75154
DS8820
DS8820A
DS88C20

 DS8830

DS8831
DS8832
DS88C120
DS88LS120
MM88C29
MMB88C30
AN-22

AN-108
AN-214

AN-216

Section 1
Transmission Line
Drivers/Receivers

DESCRIPTION

Quad Line Driver

Quad Line Receiver

Quad Line Receiver

Quad Differential Line Driver

Quad Differential Line Receiver

Quad Differential Line Receiver

Quad Differential Line Receiver

Quad Differential Line Receiver

Quad RS-422, RS-423 Line Receiver

Quad TRI-STATE Line Driver

Dual TRI-STATE Line Receiver

Quad Differential Line Receiver

Quad Differential Line Receiver

RS422-RS423 Line Drivers

TRI-STATE Differential Line Driver

Differential TRI-STATE Bus/Line Transceiver

Differential TRI-STATE Bus/Line Transceiver

Differential TRI-STATE Bus/Line Transceiver/
Repeater

Differential TRI-STATE Bus/Line Transceiver/
Repeater

Dual Line Receiver

Dual Line Receiver

Dual Line Receiver

Dual Line Receiver

Dual TRI-STATE Differential Line Driver

Dual Differential Line Driver

Dual Differential Line Receiver

Dual Line Driver

Triple Line Receiver

Dual Line Driver

Triple Line Receiver

Seven-Channel Line Receiver

Seven-Channel Line Receiver

Eight-Channel Line Receiver
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Dual Line Driver

Dual Line Receiver

Dual Line Receiver

Dual Line Receiver

Dual CMOS Compatible Differential
Line Receiver )

Dual Differential Line Driver

Dual TRI-STATE Line Driver

Dual TRI-STATE Line Driver

Dual CMOS Compatible Line Receiver

Dual Differential Line Receiver

Quad Single-Ended Line Driver

Dual Differential Line Driver

Integrated Circuits for Digital Data
Transmission

Transmission Line Characteristics

Transmission Line Drivers and Receivers
for EIA Standards RS-422 and RS-423

Summary of Electrical Characteristics of
.Some Well Known Digital Interface Standards
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* Also available screened in accordance with MIL-STD-883 Class B. Refer to National Semiconductor's “The Reliability Handbook"'.




Selection Guidé

UNBALANCED (COMMON-MODE) TRANSMISSION DRIVERS AND RECEIVERS

Unbalanced data transmission isn‘t recommended for long lines or. fast data rates. Unbalanced 10k
line receivers are sensitive to common-mode noise, such as ground IR noise and induced ak
reactive noise. Unbalanced line drivers should employ slew rate control to prevent near end
crosstalk to other wires in the cable. Receivers should employ response control and hysteresis.
Unbalanced data transmission was preferred because the cabling requires only one wire/ 1k

RECOMMENDED \
OPERATING
AREA

signal plus ground and the circuits were lower cost. New lower cost circuits available today
negate the last argument. Many old interfaces such as RS-232 will continue to exist for
many years, and so will the application for unbalanced circuits.

LINE LENGTH (FT)

Line length is a function of data rate (baud) and slew rate. The recommended safe operating 100 o \
area (line length vs baud rate is shown below for 24 AWG wire. It assumes that a differential

line receiver is used which is referenced at the driver ground. Also, it assumes that the

driver slew rate is between 0.1 to 0.3 times the reciprocal of the baud rate (minimum unit

interval). Otherwise, line lengths greater than 50 feet are not recommended. The exception . 10
to line length is the 360 /O coaxial interface. The coaxial provides improved grounding 100 1k 10k 100k

and eliminates crosstalk. , DATA MODULATION (BAUD RATE)

UNBALANCED DRIVERS

Propagation | Output Output Slew Rate Party-Line Open-Collector Powgr Circuits/ -I?evice Numbef i - Page
De!ay Voltage Current Control Application or ) Supplies Standard Package (::)ommerclil OMllltalry . Comment No.
(ns) (V) (mA) ) Open Emitter (v) 0°C to +70°C | —55°C to +125°C
200 +6ort9 +6 los/C +9orx15 RS-232 4 DS1488 1-7
60 15 +10 los/C +12 RS-232 2 DS75150 : 1-84
200 +2 +20 CEXT Yes TRI-STATE® | 50r 5 RS-423 4 DS3691 DS1691A 1-37
200 *2 +20 CEXT Yes TRI-STATE | 5or#5 MIL 188-114 4 DS3692 DS1692 £10V common-mode range | 1-42
10 2.4 —100 _ Yes Emitter 5 360 1/0 2 DS75121 DS55121 . | 5092 coax. driver 1-66
10 24 -100 Yes Emitter 5 360 1/0 2 DS75123 5082 coax. driver (1BM) 1-71
20 0.7 300 Yes Emitter and 5 2 DS75450 ' 3-51
. . . Collector .

18 0.7 300 Yes Collector 5 2 DS75451 DS55451 ’ 3-51
26 0.7 300 Yes Collector 5 2 DS75452 DS55452 3-51
18 0.7 300 ) Yes Collector 5 2 DS75453 DS55453 3-51
27 0.7 300 - Yes Collector 5 2 DS75454 DS55454 3-51




UNBALANCED RECEIVERS

Propagation Threshold Input . Power - Device Number - )
. Hysteresis | Response Strobed or , Circuits/ - — Page
Delay Sensitivity Range (mV) Control TRI-STATE® Supplies | Standard Package Eommercugl c>M|l|tary . Comments No.
(ns) (V) (V) (V) 0°Cto+70°C -55°Cto+125°C
30 3 +25 250 CEXT 5 RS-232 4 DS1489 1-10
30 3 +25 1150 CEXT 5 RS-232 4 DS1489A Preferential in applica- 1-10
tions to DS1489
22 3 +25 800 CEXT 50r 15 RS-232 4 DS75154 1-87
50 +0.2 +25 50 CEXT Strobed 5 RS-423 2 DS88LS120 DS78LS120 Fail-safe 1-116
50 +0.2 +25 50 CexT Strobed 510 15 RS-423 2 DS88C120 DS78C120 Fail-safe 1-109
17 0.2 7 100 TRI-STATE 5 RS-423 4 DS26LS32C DS26L.S32M 1-15
23 +0.2 7 100 TRI-STATE 5 RS-423 4 DS26LS32AC Fail-safe 1-15
17 +0.5 +15 200 TRI-STATE 5 RS-423 4 DS26L.S33C DS261LS33m 1-15
23 +0.5 +15 200 TRI-STATE 5 RS-423 4 DS26LS33AC Fail-safe 1-15
25 +0.1 +15 100 TRI-STATE 5 RS-423 4 DS3486 1-18
20 0.8t0 2 7 600 Strobed 5 © 360 1/0 3 DS75122 DS55122 5082 coax. receiver 1-68
20 0.8t02 7 400 : Strobed 5 360 1/0 3 DS75124 DS55124 5052 coax. receiver (IBM) 1-73
16 0.7 to 1.7 -2/7 5 360 1/0 7 DS75125 IBM coax. receiver 1-76
16 0.7t0 1.7 -2/7 5 360 1/0 7 - DS75127 IBM coax. receiver 1-76
16 0.7t0 1.7 =2/7 5 360 1/0 8 DS75128 IBM coax. receiver 1-80
16 0.7 t0 1.7 =2/7 5 360 1/0 8 DS75129 IBM coax. receiver 1-80
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Selection

Guide

BALANCED (DIFFERENTIAL) TRANSMISSION LINE DRIVERS AND RECEIVERS.

Balanced data transmission is applicable for long lines in the presence of high common-mode 10k
noise. Balanced circuits don’t generate much noise and are also not susceptible to common- 4k
mode noise, and therefore work well in long lines when cabled with other signals. _ )
[
Line length is a function of data rate (baud) and the combination of IR drop and skin ‘:" 1k :
~ effect. Ref_er to AN-108 and AN—_22. The recommended safe operating area (line length vs 5 RECOMMENDED \
baud rate) is shown for 24 AWG wire. Z2 OPERATING
—
w AREA
g 100 \
) -40
10
10k 100k - m . oM
DATA MODULATION (BAUD RATE)
BALANCED DRIVERS
Propagation| VoL (V)/ | VoH (V)/| Party Line ® Power Circuits/ [?evice Numl?e'r . Page
Delay (ns) | IoL (mA)| 101 (mA)|Application TRI-STATE®|Open-Collector Supplies (V) Standard Package Sommercu:l OMuhtary 3 Comments No.
: ; 0°C to +70°C | -55°C to +125°C
10 0.5/40 | 1.8/-40 5 2 DS8830 DS7830 1-101
100 0.4/11 | 2.9/-57 5or 15 2 MM88C30 MM78C30 CMOS comparator CMOS
100 0.4/11 | 2.9/-57 5or 15 2 MM88C29 MM78C29 Non-inverting MM88C30 CMOS
10 0.5/40 | 1.8/-40 Yes TRI-STATE ! 5 2 DS8831 DS7831 1-104
10 0.5/40 | 1.8/-40 Yes TRI-STATE ‘5 2 DS8832 DS7832 DS8831 without Vg clamp diode|  1-104
13 0.4/40 | 2/-40 Yes TRI-STATE| Optional 5 2 DS75113 DS55113 1-52
15° 0.4/40 | 2/-40 Optional 5 2 DS75114 DS55114 1-57
200 -2/20 2/-20 Yes TRI-STATE 5or 5 RS-422 2 DS3691 DS1691A 137
200 —-2/20 2/-20 Yes TRI-STATE 5 or 5 2 DS3692 DS1692 +10V TRI-STATE common-mode | 1-42
range
15 Yes TRI-STATE 5 RS-485 1 DS3695 RS-485 Transceiver 1-47
15 Yes TRI-STATE 5 RS-485 1 DS3696 RS-485 Transceiver 1-47
15 - Yes TRI-STATE 5 RS-485 1 DS3697 RS-485 Transceiver 1-47
15 Yes TRI-STATE 5 RS-485 1 DS3698 RS-485 Transceiver 1-47
12 0.5/40 | 2.5/-20 Yes TRI-STATE 5 RS-422 4 DS26LS31C| DS26LS31M 1-12
15 0.5/48 | 2/-50 Yes TRI-STATE 5 RS-422 4 DS3487 DS3587 1-22




BALANCED RECEIVERS

. Threshold | Common-Mode . Power L. Device Number
Propagation L Hysteresis | Response | Strobed or . Circuits/ . L Page
Delay (ns) Sensitivity Range (mV) Control | TRI-STATE® Supplies | Standard Package Eommercnzl oMllltary Q Comments No.
(mV) v) . (V) 0°C to +70°C [-55°C to +125°C

40 +1000 *15 Yes Strobed 5 2 DS8820 DS7820 1-91
30 +1000 . %15 Yes Strobed 5 2 DS8820A DS7820A 1-94
60 +200 +10 50 Yes Strobed 5to 15 | RS-422 2 DS88C20 DS78C20 CMOS compatible 1-98

60 +200 +10 50 Yes Strobed 5to 16 | RS-422 2 DS88C120 DS78C120 Fail-safe, CMOS 1-109

compatible

50 +200 +10 50 Yes Strobed 5 RS-422 2 DS88LS120 DS78LS120 Fail-safe R 1-116
20 +500 15 Yes Strobed 5 2 DS75115 DS55115 1-61
17 +200 +7 100 TRI-STATE | 5 RS-422 4 DS261L.S32C DS26LS32M 1-15
17 +200 +7 100 TRI-STATE | 5 RS-422 4 DS26LS32AC Fail-Safe 1-15
17 +500 +15 200 TRI-STATE | 5 RS-422 4 DS261.S33C DS26LS33M 1-15
17 +500 15 200 TRI-STATE | 5 RS-422 4 DS26LS33AC Fail-Safe 1-15
25 +200 *10 80 TRI-STATE | 5 RS-422 4 DS3486 1-18
10 +25 +3 TRI-STATE | #5 4 DS3650 DS1650 ’ 1-31
10 +25 3 Strobed 15 4 DS3652 DS1652 1-31
22 +200 +12, -7 ‘70 TRI-STATE | 5 RS-485 1 DS3695 RS-485 Transceiver | 1-47
22 +200 +12, -7 70 TRI-STATE | 5 RS-485 1 DS3696 RS-485 Transceiver | 1-47
22 +200 +12, =7 70 TRI-STATE | 5 RS-485 1 DS3697 RS-485 Transceiver | 1-47
22 +200 +12, -7 70 TRI-STATE | 5 RS-485 1 DS3698 RS-485 Transceiver | 1-47
17 25 +3 Strobed 15 2 DS75107 DS55107 ' 1-25
17 +10 +3 Strobed +5 2 DS75207 1-25
17 +25 *+3 Strobed +5 2 DS75108 DS55108 1-25
17 +10 +3 Strobed +5 2 DS75208 1-25
17 +25 +3 TRI-STATE | %5 2 DS3603 DS1603 1-25

Note. Voltage comparators (such as the LM710) have good threshold sensitivity and good common-mode range and, in turn, also make good line receivers. These comparators generally use 2 power supplies
(x15V), which may not be available in some digital systems.
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National
Semiconductor

DS1488 Quad Line Driver

General Description

The DS1488 is a quad line driver which converts
standard TTL input logic levels through one stage
of inversion to output levels which meet EIA
Standard No. RS-232C and CCITT Recommenda-

tion V. 24.

Transmission Line
Drivers/Receivers

Features

= Current limited output +10 mA typ
® Power-off source impedance 30082 min
m Simple slew rate control with external capacitor
® Flexible operating supplyrange

n

Inputs are TTL/LS compatible

Schematic and Connection Diagrams
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Typical Applications

Dual-In-Line Package

v

: ||4 lu luz |n lm Ie Ia

' GND

TOP VIEW

Order Number DS1488J or DS1488N
See NIS Package J14A or N14A

RS232C Data Transmission

1/4 DS1489/

DS1489A TTL/OTL

TTL/DTL 1/4 DS1488
—_———N
- (o
=21 e e
1/4 DS1489/
TTL/DTL DS1489A

INTERCONNECTING
CABLE

Es
- TTL/OTL

ST ——
-=-- ———
Sad—=

Pl S
- -z
o _Fz=

1/2 DS1488

INTERFACE DATA
TERMINAL EQUIPMENT

1k

SIGNAL GROUND

*Optional for noise filtering
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DS1488

Absolute Maximum Ratings (note 1)
Supply Voltage

Input Voltage (V)

V+
V-

Output Voltage
Operating Temperature Range

S

torage Temperature Range

Maximum Power Dissipation® at 25°C

L

Cavity Package
Molded Package

ead Temperature (Soldering, 10 sec)

+15V
-15V

~15V < Vi < 7.0V

+15V
0°C to +75°C

—65°C to +150°C

" 1364 mW
1280 mW

300°C

*Derate cavity package 9.1 mW/°C above 25°C; derate molded pack-

age 10.2 mW/°C above 25°C.

Electrical Characteristics: (Notes 2 and 3) Vget= 8V, Veg—= —8V unless otherwise specified

PARAMETER CONDITIONS MIN TYP MAX UNITS
hie Logical 0" Input Current Vin =0V -1.0 -1.3 mA
™ Logical “1" Input Current Vin = 5.0V 0.005 10.0 MA
Vou High Level Output Voltage R, =3.0kQ, V' =9.0V,V =-90V 6.0 7.0 \

Vin = 0.8V V' =132V, V™ =-13.2V 9.0 10.5 \

Voo Low Level Qutput Voltage R.=30kQ, |V'=90V,V =-90V 6.8 6.0 \

Vin = 1.9V V*=132V,V =-13.2V -10.5 —9.0 \

los* High Level Output Vour =0V, Viy = 0.8V -60 | -100 -12.0 mA
Short-Circuit Current

los™ Low Level Qutput Vout =0V, V|y =19V 6.0 10.0 12.0 mA
Short-Circuit Current

Rout Output Resistance V' =V =0V, Vour = £2V 300 Q

lect Positive Supply Current - Vvt =9.0V, V™ =-9.0V 15.0 20.0 mA

(Output Open) Vin = 1.9V vt =12V,VT =-12v 19.0 250 mA

V* =15V, V_ =-15V 25.0 34.0 mA

V' =9.0V,V =-9.0V 4.5 6.0 mA

Viy =08V V' =12V, V" =-12v 5.5 7.0 mA

V* =15V, V™ =-15V 8.0 12.0 mA

lee™ Negative Supply Current V' =9.0V,V =-9.0V -13.0 -17.0 mA

(Output Open) Viy = 1.9V V' =12V, VT =-12v -18.0 —23.0 mA

VY =15V, V™ =-15V -25.0 -34.0 mA

V' =9.0V, V™ =-9.0V —0.001 —-0.015 mA

Vi =0.8V V' =12V, V7 =-12V —0.001 —0.015 mA

: V* =15V, V™ =-15V -0.01 2.5 mA

Py " Power Dissipation V' =9.0V,V =-9.0V 252 333 mW

V=12V, VT =12V 444 576 mw

Switching Characteristics (vcc=o9v, vee=-9v, Ta=25°C)

PARAMETER CONDITIONS MIN TYP MAX UNITS
tod1 Propagation Delay to a Logical ‘1" R =3.0kQ,C_=15pF, Ty = 25°C 230 350 ns '
tpdo Propagation Delay to a Logical “'0"’ "RL=30kQ,C_=15pF, Ta = 25°C 70 175 ns
t, Rise Time ’ R, =3.0k, C_ =15pF, Tp =25°C 75 100 ns
1 Fall Time R. =3.0kQ,C, =15pF, Ta =25°C 40 75 ns

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “'Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics’
provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max limits apply across the 0°C to +75° C temperature range for the DS1488.
Note 3: All currents into device pins shown as positive, out of device pins as.negative, all voltages referenced to ground unless otherwise noted. All

values shown as max or min on absolute value basis.
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Applications

By connecting a capacitor to each driver output
the slew rate can be controlled utilizing the output
current limiting characteristics of the DS1488.
For a set slew rate the appropriate capacitor value
may be calculated using the following relationship
C = Igc (AT/AV)
where C is the required capacitor, Igc is the short
circuit current value, and AV/AT is the slew rate.

Typical Applications (continueq)

DTL/TTL-t0-MOS Translator

+12v

RS232C specifies that the output slew rate must
not exceed 30V per microsecond. Using the worst
case output short circuit current of 12 mA in the
above equation, calculations result in a required
capacitor of 400 pF connected to each output.

DTL/TTL-to-HTL Translator

2V

1/4 DS1488 1/4 0S1488
DTL/TTL MOS QUTPUT DTL/TTL HTL QUTPUT
INPUT -10V 70 -04V INPUT =0.7vTO0 10V
v b BY Y -12v =
DTL/TTL-to-RTL Translator
+12v
1/4 DS1488
DTLAITL RTL QUTPUT
INPUT 0.7V T0 +3.7V
~12v +3.0v =
AC Load Circuit Switching Time Waveforms
Jov
1.5V
Vin Vour [ | VR
a0 toa1
3K 15 pF* Vour

1, and t; are measured hetween
10% and 90% of the output

*Cy includes probe and jig capacitance.
wavefart

Typical Performance Characteristics

m.

Output Voltage and Current-Limiting Characteristics

15 vty % !
zn Sy v =-1ZV\_V+=W
N
£ 5P
R RVAY
s \

30 N

S EATAY \

5% \

S 9 13v o ‘\

o -5

TR Dy
03y Vo = I
612 8 -4 0 4 .8 12 16

Vo, OUTPUT VOLTAGE (V)
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DS1489/DS1489A

Transmission Line

National _ _
Drivers/Receivers

Semiconductor
DS1489/DS1489A Quad Line Receiver

General Description Features
The DS1489/DS1489A are quad line receivers ® Four totally separate receivers per package
designed to interface data terminal equipment
with data communications equipment. They are
constructed on a single monolithic silicon chip.
These devices satisfy the specifications of EIA
standard No. RS232C. The DS1489/DS1489A
meet and exceed the specifications of MC1489/
MC1489A and are pin-for-pin replacements.

® Programmable threshold
® Built-in input threshold hysteresis

® “Fail safe’’ operating mode

® Inputs withstand 30V

Schematic and Connection Diagrams

Dual-In-Line Package

RESPONSE RESPONS
INPUT CONTROL QUTPUT  INPUT CONTROL OUTPUT
0 [) [ [ 3

(178 of unit shown) O Ve lu |u 2 In ||u L |.
3 3
- < <
S > 3
3 s S S«
RESPONSE 1 fe H outeuT
AAA
conthor © wW
4k v
NPUT AAA
© M 1 z 3 T 5 5 7
- <
‘i S
9 INPUT RESPONSE OUTPUT INPUT RESPONSEQUTPUT  GNO
o O GND CONTROL A 8 CONTROL B
8
DS1489: R = 10K Top view

DS1483A: Re = 2K

Order Number DS1489J, DS1489AJ,
DS1489N or DS1489AN
See NS Package J14A or N14A

AC Test Circuit and Voltage Waveforms

RESPONSE CONTROL
= OPEN

DUTPUT Vee v

PULSE ~id-
GENERATOR L]

ouTPUT

INCLUDING
JIG AND PROBE

.|H LT

Typical Applications

118 DS1489/ 5
L 174 051488 osta83A I
———r—N -
gy | K- - K o=
Il S ] il S
1 . R
INTERCONNECTING
1/4 0S1489/ CABLE :_E ———— TILETL
T DS1489A = T r ]
B L T -
- k== -—y === | MOS LOGIC -+ )
P S Sod-- [ —
174 DS1488 | F— | .
/4 051489/ | w=v
DS1489A 1
INTERFACE DATA I =+
T A TMENT = SIGNAL GROUND = MODEM

*QOptional for noise filtering.

RS232C Data Transmission

MOS to TTL/LS Translator




Absolute Maximum Ratings (note 1)

The following apply for T = 25°C unless otherwise specified.

Power Supply Voltage ov
Input Voltage Range +*30V
Output Load Current 20 mA
Power Dissipation (Note 2) w
Operating Temperature Range 0°C to +75°C
Storage Temperature Range -65°C to +150°C
Maximum Power Dissipation* at 25°C

Cavity Package 1308 mW

Molded Package 1207 mW

*Derate cavity package 8.7 mW/°C above 25°C; derate molded pack-
age 9.7 mW/°C above 25°C.

Electrical Characteristics (Notes2, 3 and 4)
DS1489/DS1489A: The following apply for Ve = 5.0V £1%, 0°C < T, < +75°C unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vry Input High Threshold Voltage DS1489 Ta = 25°C 1.0 1.25 1.5 \Y
Vout £ 045V, 0.9 1.6 \
lour =10 MA Ta=25°C 1.75 2.00 2.25 \Y
DS1489
S1489A 1.55 2.40 \Y
Voo Input Low Threshold Voltage VouTt 2> 2.5V Ta =25°C 0.75 1.00 1.25 \Y
louT =—0.5mA 0.65 1.35 \
I Input Current Vi = 25V +3.6 +5.6 +8.3 mA
’ Vin = 25V -36 -5.6 -8.3 mA
Vin = 13V +0.43 | +0.53 mA
Vin = -3V -0.43 | -0.563 mA
Vou Output High Voltage Vin = 0.75V 2.6 3.8 5.0 \
1 =-0.5mA
’ ouT ™ Minput = Open 26 | 38 | 50 v
Vou Output Low Voltage Vin =3.0V, gyt = 10 mA 0.33 0.45 \Y
Isc Output Short Circuit Current Vi = 0.75V 3.0 mA
lec Supply Current Vn = 5.0V . 14 26 mA
Py Power Dissipation Vin = 5.0V 70 130 mW
Switching Characteristics (vcc=5v, T4 = 25°c)
PARAMETER CONDITIONS MIN TYP MAX UNITS
tod1 Input to Output “High" Ry =3.9k, (Figure 1) (ac Test Circuit) 28 85 ns
Propagation Delay
todo Input to Output “Low" R_ =390%, (Figure 1) (ac Test Circuit) 20 50 ns
Propagation Delay ’
t, Qutput Rise Time Ry =3.9k, (Figure 1) (ac Test Circuit) 110 175 ns
te Output Fall Time Ry =390Q, (Figure 1) (ac Test Circuit) 9 20 ns

Note 1: ““Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for ““Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics”
provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the 0°C to +75°C temperature range for the DS1489 and DS1489A.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or.min on absolute value basis.

Note 4: These specifications apply for response control pin = open.
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DS26LS31C/26LS31M

National
4 Semiconductor

Transmission Line
Drivers/Receivers

DS26LS31C/DS26LS31M Quad High Speed

Differential Line Driver
General Description

The DS26LS31 is a quad differential line driver designed
for digital data transmission over balanced lines. The
DS26L.S31 meets all the requirements of EIA Standard
RS-422 and Federal Standard 1020. It is designed to
provide unipolar differential drive to twisted-pair or
parallel-wire transmission lines.

The circuit provides an enable and disable function
common to all four drivers. The DS26LS31 features
TRI-STATE® outputs and logically ANDed comple-
mentary outputs. The inputs are all LS compatible and
are all one unit load.

The DS26LS31 features a power up/down protection
circuit which TRI-STATEs the outputs during power
up or down preventing erroneous glitches on the trans-
mission lines.

Features

Output skew — 2.0 ns typical

Input to output delay — 10 ns

Operation from single 5V supply

16-pin hermetic and molded DIP package

Outputs won't load line when Vgc =0

Four line drivers in one package for maximum
package density

Output short-circuit protection

Complementary outputs

Meets the requirements of EIA Standard RS-422
Pin compatible with AM26LS31

Available in military and commercial temperature
range

Glitch free power up/down

Logic Diagram

ENABLE  ENABLE INPUT D INPUT C INPUT B INPUT A
GND Vee OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OﬂTPUT OUTPUT  OUTPUT
D2 D1 €2 c1 ‘B2 B1 A2 A1
Connection Diagram .
) Dual-In-Line Package
1 U 16
INPUT A = b— 5V
2 15
— = D
CHANNEL A INPUT
OUTPUTS 3 i
] CHANNEL D
4 13 | OUTPUTS
ENABLE == amml
3 12 ENABLE
CHANNEL B
- OUTPUTS _6 .1_1..
CHANNEL C
7 10 [ OUTPUTS
INPUT B === b
GND—H 2 ieuTc
TOP VIEW
Order Number DS26LS31CJ, DS26LS31CN or
DS26LS31MJ

See NS Package J16A or N16A

1-12




Absolute Maximum Ratings (note 1)

Operating Conditions

MIN MAX UNITS
Supply Voltage A% Supply Voltage, Ve
Input Voltage v DS26LS31M 4.5 5.5 \Y
Qutput Voltage 5v DS26LS31 475 5.256 \%
Output Voltage (Power OFF) —0.25V to 6V Temperature, T
Maximum Power Dissipation* at 25°C DS26LS31M —55 +125 °c
Cavity Package 1509 mW DS26LS31 0 +70 °c
Molded Package 1476 mW
*Derate cavity package 10.1 mW/°C above 25°C; derate molded
package 11.9 mW/°C above 25°C.
Electrical Characteristics (notes 2, 3 and 4)
PARAMETER CONDITIONS MIN TYP MAX UNITS
VOH Output High Voltage 10H = —20 mA 25 Y]
VoL Output Low Voltage loL=20mA 0.5 \
VIH Input High Voltage 2.0 \%
ViL Input Low Voltage 0.8 \%
11N Input Low Current VIN = 0.4V —40 —200 LA
IH Input High Current ViN =27V 20 MA
1] Input Reverse Current VIN=T7V 0.1 mA
10 TRI-STATE Output Current Vo =25V 20 uA
‘ Vg =0.5V -20 uA
Vel Input Clamp Voltage IiN=—~18mA -1.5 \
Isc Output Short-Circuit Current -30 -150 mA
Icc Power Supply Current All Outputs Disabled 35 60 mA
or Active
Switching Characteristics Vcc=5V.Ta=25C
PARAMETER CONDITIONS MIN TYP. MAX UNITS
tPLH Input to Output CpL=30pF’ 10 15 ns
tPHL Input to Output Cp=30pF 10 15 ns
Skew Output to Output Cg =30 pF 2.0 6.0 ns
tLz Enable to Output Cp =10 pF, S2 Open 15 35 ns
tHZ Enable to Output Cp =10 pF, S1 Open 15 25 ns
tZL Enable to Output Cy =30 pF, S2 Open 20 30 ns
tZH Enable to Output CL =30 pF, S1 Open 20 30 ns

Note 1: ‘’Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply
that the devices should be operated at these limits. The tables of ’Electrical Characteristics” provide conditions for actual device operation.
Note 2: Unless otherwise specified, min/max limits apply across the —55°C to +125°C temperature range for the DS26LS31M and across the

0°C to +70°C range for the DS26L.831. All typicals are given for Vec=5Vand T = 25°C.

Note 3: All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to ground unless otherwise

specified.

Note 4: Only one output at a time should be shorted.

i WIEST92/01€S192Sa




DS26LS31C/26LS31M

AC Test Circuit and Switching Time Waveforms

TEST
POINT Vee
FROM OUTPUT o 130
UNDER TEST
Cp (INCLUDES 75
PROBE AND JIG

! CAPACITANCE)

Note. S1 and S2 of load circuit are closed except where shown.

FIGURE 1. AC Test Circuit

. ) s ENABLE DISABLE
eyt 3V / \ ENABLE INPUT 3V
f=1MHz, t; <15 ns, j 1.3V . £=1MHz, tr <15 ns, } 13v
t<bns o _\ i t<bns o \
— tPLH tPHL
OUTPUT 1.3V 1 |

. OUTPUT PLZ 0.8y

—_ $2 OPEN =

— ) VoL I

v ¥
oUTPUT 13V OH
. OUTPUT 13V
t ” t S10PEN ; | —_
PHL— ‘ PLH tpHZ 0.5V
‘ tPZH
FIGURE 2. Propagation Delays FIGURE 3. Enable and Disable Times
Typical Applications
Two-Wire Balanced System, RS-422
ENABLE ! I
’ i ] 1/4 DS26L532
2, |<-— Z, DATA
DATA —1 ouTPUT
1/4 DS26L831 ! !
= 1 i =




National -
Semiconductor

Trar_lsmission _Line
Drivers/Receivers

DS26LS32C/DS26LS32M, DS26LS32AC,
DS26LS33C/DS26LS33M, DS26LS33AC
Quad Differential Line Receivers

General Description

The DS26LS32 and DS26LS32A are quad differential line
receivers designed to meet the RS-422, RS-423 and Fed-
eral Standards 1020 and 1030 for balanced and unbal-
anced digital data transmission.

The DS26LS32 and DS26LS32A have an input sensitivity of
200 mV over the input voltage range of 7V and the
DS26L.S33 and DS26LS33A have an input sensitivity of
500 mV over the input voltage range of =+ 15V.

Both the DS26LS32A and DS26LS33A differ in function
from the popular DS26L.S32 and DS26LS33 in that input
fail-safe circuitry is provided for each receiver, which
causes the outputs to go to a logic “1” state when the in-
puts are open. '

Each version provides an enable and disable function
common to all four receivers and features TRI-STATE® out-
puts -:ith .8 mA sink capability. Constructed using low
power Schottky processing, these devices are available
over the full military and commercial operating tempera-
ture ranges.

Features

B High differential or common-mode input voltage
ranges of =7V on the DS26LS32 and DS26LS32A and
+ 15V on the DS26LS33 and DS26LS33A

B + 0.2V sensitivity over the input voltage range on the

DS26LS32 and DS26LS32A, +0.5V sensitivity on the '

DS26L.S33 and DS26LS33A

B Input fail-safe circuitry on the DS26LS32A and
DS26LS33A

B DS26L.S32 and DS26LS32A meet all requirements of
RS-422 and RS-423

B 6k minimum input impedance

B 100 mV input hysteresis on the DS26LS32 and
DS26LS32A, 200 mV on the DS26LS33 and DS26LS33A

B Operation from a single 5V supply

B TRI-STATE drive, with choice of complementary output
enables for receiving directly onto a data bus

B Pin replacement for Advanced Micro Devices
AM26LS32

Logic Diagram
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Connection Diagram Truth Table
Dual-In-Line Package ENABLE | ENABLE Input Output
|\ 0 1 X HiZ
—_ . | — v
INPUTS A [ 2 ];% 15 © See Vio= Yty (M?X) !
n ’_%:[_] Note Below Vip=Vry (Min) 0
3 14 [ INPUTS B <
OUTPUT A L Open 1
ENABLE —4@ . oureur s Hi-Z = TRI-STATE
5 H [P * DS26LS32A and DS26LS33A only
OUTPUT C ENABLE N . .
Note: Input conditions may be any combination not
._G.. .. n OUTPUT D defined for ENABLE and ENABLE.
INPUTS € [ 7] - 10 .
8 ﬁ B ]mvursn Order Number DS26LS32MJ, DS26LS32CJ,
GND — — DS26LS32CN, DS26LS32ACJ, DS26LS32ACN,
DS26LS33MJ, DS26LS33CJ, DS26LS33CN, -

TOP VIEW

TLIFI5255-2

TRI-STATE® is a registered trademark of National Semiconductor Corp.

DS26LS33ACJ or DS26LS33ACN
See NS Package J16A or N16A
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DS26LS32,32A,33,33A

Absolute Maximum Ratings (Note 1)

Supply Voltage
Common-Mode Range
Differential Input Voltage
Enable Voltage

Output Sink Current

v
+ 25V
+ 25V
v
50mA

Maximum Power Dissipation® at 25°C

Cavity Package
Molded Package
Storage Temperature Range

Lead Temperature (Soldering, 10 seconds)

1433 mW
1362 mw

—65°Cto +165°C
300°C

*Derate cavity package 9.6 mW/°C above 25°C; derate molded package

10.9 mW/°C above 25°C.

Operating Conditions

Supply Voltage (Vce)
DS26LS32M, DS26LS33M
(MIL)

DS26L.S32C, DS26L.S33C
DS26LS32AC, DS26LS33AC
(COML)

Temperature (Ta)

DS261L.S32M, DS26LS33M
(MIL)

DS26L.S32C, DS26LS33C 0
DS26LS32AC, DS26L.S33AC
(COML)

4.5

4.75

-55

Max

5.5

5.25

+125

+70

Units

°C

°C

Electrical Characteristics over the operating temperature range unless otherwise specified (Notes 2, 3 and 4)

Parameter Conditions Min Typ Max | Units
Vry  Differential Input Vour=Von | DS26LS32, DS26LS32A, —7V=<Voy=<+7V |-02 |=%0.07 02 | Vv
Voltage or Vo, DS26LS33, DS26LS33A, —15V<Vgy<+15V |-05 |+014 | 05 | V
Rin Input Resistance —15V=Vgy=< + 15V (One Input AC GND) 6.0 85 kQ
Iin Input Current (Under | Vi =15V, Other Input — 15V <V|y < + 15V 23 | mA
Test) Vin= — 15V, Other Input — 15V =< Vjy < + 15V -28 | mA
Von  Output High Voltage | Voo =Min, AV)y =1V, Commercial 2.7 4.2 \'
VenaBLE =08V, lon= —440 pA | wjjitary 25 | 42 v
VoL  Output Low Voltage | Vgc=Min, AV)y= -1V, lor=4 mA 0.4 \
VensLe = 0.8V loL=8 mA 045 | V
Vi Enable Low Voltage 0.8 \
Viy Enable High Voltage 20 . . \'
\ Enable Clamp Veec=Min, ljy= —18 mA -15 v
Voltage
lo OFF-State (High Vee = Max Vo=24V 20 A
Impedance) Output Vo =04V —20 WA
Current
I Enable Low Current Vin=0.4V -036 | mA
I Enable High Current | Viy=2.7V 20 A
lsc Output Short-Circuit | Vo =0V, Voo =Max, AV)y=1V -15 -85 mA
Current
lec Power Supply Ve =Max, All Vjy=GND, DS26LS32, DS26LS32A 52 70 | mA
Current Outputs Disabled DS26L.S33, DS26LS33A 57 80 | mA
Iy Input High Current | Viy=5.5V 100 | kA
Vuyst Input Hysteresis Ta=25°C, Voo =5V, DS26LS32, DS26L.S32A 100 mV
Vom =0V DS26LS33, DS26LS33A 200 mv

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the
device should be operated at these limits. The table of “‘Electrical Characteristics” provides conditions for actual device operation.

Note 2: All currents into device pins are shown as positive; all currents out of device pins are shown as negative; all voltages are referenced to ground, unless
otherwise specified. All values shown as max or min are so classified on absolute value basis. ’ '

Note 3: All typical values are Voo =5V, Tp =25°C.

. Note 4: Only one output at a time should be shorted.
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Switching Characteristics voc=5v, 7, =25°c

Parameter Conditions D.S2GLS32/ DS26LS33 DS26LS32A/DS26LS33A Units

Min Typ Max Min Typ Max
tg:‘: Input to Output C_=15pF 1; ;g zg gg ::
I:ZZ ENABLE to Output CL=5pF fg 22 ;‘3 ;g "
:i: ENABLE to Output CL=15pF 12 . gg 1‘5‘ g; | e

AC Test Circuit and Switching Time Waveforms

Load Test Circuit for TRI-STATE Outputs

Vee

TEST
POINT
? %
FROM DUTPUT
UNDER TEST
o ALL DIODES
€| INCLUDES 2h 1N916 OR
PROBE AND JIG 5k 1N3064
CAPACITANCE

o

TLIFI5255-3

Enable and Disable Times (Notes 2 and 3)

: Vou v ——,——l
ouTPUT E""ﬁg‘lé _7 13v ;
Vo ov \__
21 —=ttz
25V ourpyT! ~45V 0.5V
OPPOSITE PHASE 52 0PEN \ N
INPUT TRANSITION NORMALLY N2V _'\C‘: 15V
2.5V VoL - " *
TUIFIS2! ! e e i
15255-4 QUTPUT Vou _Z—-()———j
NORMALLY $10FEN N~f—-15v
R HIGH gy —-; 05V
Note 1: Diagram shown for ENABLE low. :
Note 2: S1and S2 of load circuit are closed except where shown. TLIFIS2558
Note 3: Pulse generator for all pulses: Rate=< 1.0 MHz; Zg = 500; t;< 15 ns; t{<6.0 ns.
L3 y - 3
Typical Applications
Two-Wire Balanced Systems, RS-422
- ENABLE ! '
i | 1/4 DS261532
Z Zo DATA
DATA . = ouTPUT
1/4 DS26L531 | |
L L
= I ! =
1 |

TLIFI52556

Single Wire with Common Ground Unbalanced Systems, RS-423

1/4 03691 | I
DATA } 1/8 DS26L532
z—~1 |2 + DATA
l } . ouTPUT
L | |
L GROUND RETURN COMMON

T0 SEVERAL SIGNAL WIRES

TUIFI5255-7
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DS3486

National
Semiconductor

Trar_lsmission Line
Drivers/Receivers

DS3486 Quad RS-422, RS-423 Line Receiver

Features

General Description

National’s quad RS-422, RS-423 receiver features four
independent receiver chains which comply with EIA
Standards for the electrical characteristics of balanced/
unbalanced voltage digital interface circuits. Receiver
outputs are 74LS compatible, TRI-STATE® structures
which are forced to a high impedance state when the

Four independent receiver chains
TRI-STATE outputs

High impedance output control inputs {PIA compa-
tible)

appropriate output control pin reaches a logic zero ® Internal hysteresis — 140 mV (typ)
condition. A PNP device buffers each output control pin ®  Fast propagation times — 18 ns (typ)
to assure minimum loading for either logic one or logic . ) .
zero inputs. In addition, each receiver chain has internal ® TTL compatible
hysteresis circuitry to improve noise margin anc! dis- ® Single 5V supply voltage
courage output instability for slowly changing input . )
waveforms. ® Pin compatible and interchangeable with MC3486
Block Diagram
DIFFERENTIAL T&'}ﬂg{ﬁ@
INPUTS :
— INPUT OUTPUT
INPUT
NETWORK
AMPLIFIER
LEVEL .
T HYSTERESIS TRANSLATOR
LEVEL l
TRANSLATOR
AMPLIFIER
“Connection Diagram Dual-In-Line Package
) 1 U 16
e — Ve
INPUTSA{ 5

OUTPUTA =l

5
_OUTPUT C ——
6

—

INPUTS C [ 7

8
GND =

+
TRISTATE _4 ] _D_0
CONTROL A/C
N

[QE
"'C}__ CONTROL B/D
L +£

14 ] INPUTS B

13 outpuT B
12 TRISTATE

1 OUTPUT D
10
o

—

] INPUTS D

TOP VIEW '
Order Number DS3486J or DS3486N
See NS Package J16A or N16A
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O
Absolute Maximum Ratings (note 1) Operating Conditions n
MIN MAX UNITS g
Power Supply Voltage, Vo 8V Power Supply Voltage, Voo 4.75 5.25 \
Input Common-Mode Voltage, Vcm 25V Operating Temperature, T o 70 oc (o]
Input Differential Voltage, Vip 25V Input Common-Mode Voltage -7.0 7.0 v
TRI-STATE Control Input Voltage, V| 8V Range, VR
Output Sink Current, Ig o 50 rr{n)A
Storage Temperature, TsTG . —65 Cto +150 C
Maximum Power Dissipation* at 25 C
Cavity Package 1433 mW
Molded Package 1362 mW

*Derate cavity pacléage 9.6 mvg/OC above 25°C; derate molded
package 10.2 mW/ C above 25 C.

Electrical Characteristics

(Unless otherwise noted, minimum and maximum limits apply over recommended temperature and power supply voltage ranges.
Typical values are for Ta = 25°C, Vcc = 5V and V¢ = 0V. See Note 2.)

PARAMETER CONDITIONS ‘ MIN TYP | MAX UNITS

ViH Input Voltage — High Logic State 2.0 \
(TRI-STATE Control)

ViL Input Voltage — Low Logic State 0.8 \
(TRI-STATE Control)

VTH(D) Differential Input Threshold Voltage | -7V <V|c <7V, V|4 TRI-STATE = 2V

lg=0.4mA, VoH > 2.7V 0.070} 0.2 A
lp=8mA, VoL > 0.5V 0.070| -0.2 Vv
liB(D) Input Bias Current Ve =0V or 5.25V, Other Inputs at 0V
Vi=-10V -3.26 mA
V)= -3V —-1.50 mA
V| =3V 1.50 mA
V=10V 3.25 mA
Input Balance =7V <Vic <7V, VIH(3C) = 2V,
(Note 4)
10 =04 mA, Vip = 0.4V 2.7 \
lo=8mA, V|p =-0.4V 0.5 \%
loz Output TRI-STATE Leakage Current | V((p) =3V, V| = 0.8V, VgL = 0.5V -40 MA
Vi(p) = -3V, V|L=0.8V,VoH = 2.7V 40 MA
los Output Short-Circuit Current V(D) = 3V, V|4 TRI-STATE = 2V, -15 -100 mA
A Vo =0, (Note 3)
he Input Current — Low Logic State ViL=0.5V -100 MA
(TRI-STATE Control)
11H Input Current — High Logic State VIH =27V 20 MA
(TRI-STATE Control) V|L=5.25V 100 HA
Vic Input Clamp Diode Voltage IIN=—-10mA -1.5 \

(TRI-STATE Control)

Icec Power Supply Current All Inputs V[ = 0V 85 mA

Note 1: “Absolute Maximum Ratings'’ are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply
that the devices should be operated at these limits. The table of “’Electrical Characteristics’ provides conditions for actual device operation.

Note 2: All currents into device pins are shown as positive, out of device pins are negative. All voltages referenced to ground unless otherwise
noted.

Note 3: Only one output at a time should be shorted.

Note 4: Refer to EIA RS-422/3 for exact conditions.
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DS3486

Switching Characteristics (uniess otherwise noted, Ve = 5V and Ta = 25°C.)

PARAMETER MIN TYP ° MAX UNITS

Propagation Delay Time — Differential Inputs to Output .
tPHL(D) Output High to Low 19 35 ns
tPLH(D) Output Low to High 19 30 ns

Propagation De|ay Time — TRI-STATE Control‘to

Output
tPLZ Output Low to TRI-STATE 23 35 ns
tPHZ Output High to TRI-STATE 25 35 ns
tPZH Output TRI-STATE to High ) 18 30 ns
tpZL Output TRI-STATE to Low 20 30 ns

AC Test Circuits and Switéhing Time Waveforms

T0 SCOPE " TOSCOPE

INPUT|
{ ) DIFFERENTIAL (OUTPUT)

INPUTS

. C_=15pF
INCLUDES PROBE
PULSE
GENERATOR AND STRAY

CAPACITANCE

TRISTATE® CONTROL

1.5V 2v

INPUT

tPLH(D)

OUTPUT V13v ’ 13y
VoL

ov

Input pulse characteristics:

tTLH = tTHL = 6 ns (10% to 90%)
PRR = 1 MHz, 50% duty cycle

FIGURE 1. Propagation Delay Differential Input to Output
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AC Test Circuits and Switching Time Waveforms (continued)

TO SCOPE
(INPUT) TRI-STATE

CONTROL

PULSE
GENERATOR T0 SCOPE
(ouTPUT)
2%
o/ s O—0OV
DIFFERENTIAL
— INPUTS
C%Eo'gé' ';mcé%fs $ 5k ALL DIODES 1N316 OR
CAPACITANCE < EQUIVALENT
\

1.5V for tpyz and tp 7
—1.5V for tpLz and tpz_

Input pulse characteristics:
tTLH = tTHL = 6 ns (10% to 90%)
PRR =1 MHz, 50% duty cycle

tpLz
v
INPUT
ov SW1 CLOSED
~—tpLz SW2 CLOSED
~1.3V
OUTPUT 7%
Vo "
oV :
tPZH
v
InPuT SW1 OPEN
o SW2 CLOSED
tpzH
VoH
1.5V
ov

sw2

Eln
SW1 CLOSED

SW2 CLOSED
=—tPHZ

{

~1.3V
ov

tpzL

3V

INPUT SW1 CLOSED
ov SW2 OPEN
tpzL
~8V -Vgg
ouTPUT 15V
VoL .
ov

FIGURE 2. Propagation Delay TRI-STATE Control Input to Output
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DS3587/DS3487

National
Semiconductor

Transmission Line
Drivers/Receivers

DS3587/DS3487 Quad TRI-STATE® Line Driver

General Description

National’s quad RS-422 driver features four indepen-
dent driver chains which comply with EIA Standards
for the electrical characteristics of balanced voltage

digital interface circuits. The outputs are TRI-STATE®"

structures which are forced to a high impedance state
when the appropriate output control pin reaches a logic
zero condition. All input pins are PNP buffered to
minimize input loading for either logic one or logic zero
inputs. In addition, internal circuitry assures a high
impedance output state during the transition between
power up and power down

Features
® Four independent driver chains

m TRI-STATE outputs : ;

m PNP high impedance inputs (PIA compatible)

® Power up/down protection

m Fast propagation times (typ 10 ns)

B TTL compatible :

® Single 5V supply voltage

® Qutput rise and fall times less than 20 ns (typ 10 ns)
®° Pin compatible with MC3487

® Qutput skew — 2 ns typ

Block Diagram

O NON-INVERTING

INPUT

ouTPUT o
CONTROL

Connection Diagram

| OUTPUTS
| }—O INVERTING

Dual-In-Line Package

INPUT A=l
' 2

OUTPUTS A[ s

4
A/B CONTROL ==
5

6

OUTPUTS B [

INPUT B—7—

. GND =

|\

b— Ve

'S inpuT D
14

e )

13 ( OUTPUTS D

12 C/D CONTROL

1

)

.ﬂ OUTPUTS'C

—9— INPUT C

TOP VIEW

Order Number DS3587J, DS3487J or DS3487N
See NS Package J16A or N16A

Truth Table
INPUT CONTROL NON-INVERTER | INVERTER
. INPUT OUTPUT OUTPUT
H H H L
L H' L H
X L z z

L = Low logic state

H = High logic state

X = Irrelevant

Z = TRI-STATE (high impedance)




Absolute Maximum Ratings (Note 1)

Operating Conditions

MIN MAX UNITS

Supply Voltage 8V Supply Voltage (V)

Input Voltage 5.5V DS3587 4.5 5.5 \"

Storage Temperature —65°C to +150°C DS3487 ) ‘4.75 5.25 A\

Lead Temperature (Soldering, 10 seconds) 300°C Temperature (Tp) .

Maximum Power Dissipation* at 25°C DS3587 -55 +125 °C
Cavity Package 1509 mW DS3487 0 70 °c
Molded Package 1476 mW

*Derate cavity package 10.1 mW/°C above 25°C; derate molded

package 11.9 mW/°C above 25°C.

Electrical Characteristics (notes 2, 3,4 and 5)

PARAMETER CONDITIONS MIN TYP MAX . UNITS

VL Input Low Voltage ) 0.8 v

VIH Input High Voltage 2.0 \Y

L Input Low Current VL =05V —200 MA

lH Input High Current VIH =27V 50 UA

V|H = 5.5V 100 uA
veu Input Clamp Voltage IlcL=-18 mA =15 \%

VoL Output Low Voltage loL =48 mA 0.5 \

VOH Output High Voltage IoH = -20 mA 25

l0s Output Short-Circuit Current -40 -140 mA

loz Output Leakage Current (TRI-STATE) Vo = 0.5V -100 MA

Vo =5.5V 100 MA

IOFF Output Leakage Current Power OFF Ve = 0 Vo =6V 100 MA

cc Vo = —0.25V ~100 uA

IVos — \_/Qsl Difference in Output Offset Voltage 0.4

VT Differential Output Voltage 2.0

VTl - |\71—] Difference in Differential Output 0.4

) Voltage
Icc Power Supply Current Active 50 80 mA
TRI-STATE 35 60 mA

Switching Characteristics vcc=5v, 7ao=25°C ’

PARAMETER' CONDITIONS MIN TYP MAX UNITS
tPHL Input to Output 10 15 ns
tPLH Input to Output 10 15 ns
tTHL Differential Fall Time 10 15 ns
tTLH Differential Rise Time 10 15 ns
tPHZ Enable to Output Ry = 200K, C| =50 pF 17 25 ns
tPLZ Enable to Output R =200%2, C|_= 50 pF 15 25 ns
tPZH Enable to Output R =<0, C{_=50pF, S1 Open 1 25 ns
tPZL Enable to Output RL = 20082, C|_= 50 pF, S2 Open 15 25 ns

Note 1: ““Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply
that the devices should be operated at these limits. The tables of *’Electrical Characteristics'’ provide conditions for actual device operation.

Note 2: Unless otherwise specified, min/max limits apply across the 0°C to +70°C range for the DS3487. All typicals are given for Vce =5V and

Ta =25°C.

Note 3: All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to ground unless otherwise

specified.
Note 4: Only one output at a time should be shorted.

Note 5: Symbols and definitions correspond to EIA RS-422, where applicablé.
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DS3587/DS3487

'AC Test Circuits and Switching Time Waveforms

5V

INPUT

1/4 DS3487

INPUT
' OUTPUT

Cp =50pF
INCLUDES PROBE ;;
AND JIG CAPACITANCE OUTPUT

v

. j[m

f

K 1.5V

1.5V

!

tPHL}-=]

Input pulse: f = 1 MHz, 50%; t, = tf < 15 ns.

FIGURE 1. Propagation Delays

5V

1/4 DS3487 200

OUTPUT

S1 and S2 closed except as noted.
Cy includes probe and jig capacitance.

WV —
CONTROL ' 1.5V
INPUT N\ 7
o= f=—tzn
VoH u.!.v Vou
oUTPUT i J[1 5V
tpHZ |
OUTPOT J‘Lu 5"1' * 15V
VoL — VoL
tpLz } f~—tpzL

Input pulse: f =1 MHz, 50%; t, = t; < 15 ns.

$1 = open for tpzy
§2 = open for tpz|_

FIGURE 2. TRI-STATE Enable and Disable Delays

Ry
ouTPUT 100

INPUT
TEMCT2

CURRENT TRANSFORMER
OR'EQUIVALENT

1/4 DS3487

CL
15 pF

INCLUDING PROBE
AND JIG CAPACITANCE

3v -
INPUT / ‘ \
o '

OUTPUT
(DIFFERENTIAL)

Input pulse: f =1 MHz, 50%; t, = tf < 15 ns.

" FIGURE 3. Differential Rise and Fall Times
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National
Semiconductor

Traqsmission Line
Drivers/Receivers

DS1603/DS3603, DS55107/DS75107, DS55108/DS75108,
DS75207, DS75208 Dual Line Receivers

General Description

The eight products described herein are TTL
compatible dual high speed circuits intended for
sensing in a broad range of system applications.
While the primary usage will be for line receivers
or MOS sensing, any of the products may effec-
tively be used as voltage comparators, level trans-
lators, window detectors, transducer preamplifiers,

- and in other sensing applications. As digital line
receivers the products are applicable with the
SN55109/SN75109 and SN55110/SN75110 com-
panion drivers, or may be used in other balanced
or unbalanced party-line data transmission systems.
The improved input sensitivity and delay specifi-
cations of the DS75207 and DS75208 make them
ideal for sensing high performance MOS memories
as well as high sensitivity line receivers and voltage
comparators. TRI-STATE@ products enhance
bused organizations.

Input protection diodes are incorporated in series
with the collectors of the differential input stage.
These diodes are useful in certain applications
that have multiple Vgct supplies or Vet sup-
plies that are turned off.

Features

® Diode protected input stage for power “OFF"
condition

17 ns typ high speed

TTL compatible

+10 mV or 25 mV input sénsitivity
+3V input common-mode range

High input impedance with normal V¢¢, or
Vee =0V :
Strobes for channel selection

TRI-STATE outputs for high speed buses

Dual circuits

Sensitivity gntd. over full common-mode range

Logic input clamp diodes—meets both ““A*’ and
““B" version specifications

® +5V standard supply voltages

8025/ ‘202S. ‘80LSL/SS

i 20152/SS ‘€09¢/91SA

Connection Diagrams

Dual-In-Line Package

INPUT  INPUT
Ve Vec™ 24

l" JL 12 Tn Nll:u 9 8

OQUTPUT  STROBE
2 2

1 a 3 0 5 g 7

INPUT INPUT NC OUTPUT  STROBE  STROBE GND
1" 18 v 16 s

TOP VIEW

Order Number DS55107J, DS75107J,

Dual-In-Line Package

INPUT  INPUT
Vee™ 2A

OUTPUT  STROBE
Vec* 28 2 2
Iu Iu 12 lu

NC

bo b b

1 lz 3 q s g g
INPUT  INPUT NC  OUTPUT STROBE DISABLE  GND
1A 8 1w 16 0

TOP VIEW

Order Number DS1603J or DS3603J

DS55108J, DS75108J, DS75207J See NS Package J14A
or DS75208J
See NS Package J14A
Order Number DS75107N, DS75108N, Order Number DS3603N
DS75207N or DS75208N See NS Package N14A -
See NS Package N14A
Product Selection Guide
TEMPERATURE~ —55°C <Tp <+125°C 0°C < Ty <+70°C
PACKAGE— CAVITY DIP CAVITY OR MOLDED DIP
INPUT SENSITIVITY—> 25 mV 25 mV 10 mV
OUTPUT LOGIC!
TTL Active Pull-up DS55107 DS75107 DS75207
TTL Open Collector ' DSs5108 DS75108 DS75208
TTL TRI-STATE DS1603 DS3603 DS3604
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'DS16/3603, 55/75107,
55175108, 75207, 75208

Absolute Maximum Ratings (Notes 1, 2and 3)

Supply Voltage, VCC+ v Maximum Power Dissipation* at 25°C

Supply Voltage, Ve~ -7V Cavity Package 1308 mW
Differential Input Voltage 6V Molded Package 1207 mW
Common Mode Input Voltage +5V Lead Temperature (Soldering, 10 sec) 300°C
Strobe Input Voltage 5.5V

*Derate cavity package 8.7 mW/°C above 25°C; derate

St T ture R ° +150°
orage Jemperature Range —65°C to+150°C molded package 9.7 mW/°C above 25°C

Operating Conditions

DS55107, DS§75107, DS75207
DS$S55108, DS75108, DS75208
DS1603 DS3603
MIN NOM MAX MIN NOM MAX
Supply Voltage VCC+ 4.5V .5V 5.5V 4.75V " sV ) 5.25V
Supply Voltage Vo™ -4.5V -5V -5.5V -4.75V -5V ~5.25V
Operating Temperature Range -55°C to +125°C 0°c to +70°C

Note 1: "“Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating

Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics”
~ provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the ~55°C to +125°C (emperature range for the DS1603, DS55107 and DS55108

and across the 0°C to +70°C range for the DS3603, DS75107, DS75108. All typical values are for Tp = 25°C and Vgg = 5V.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voitages referenced to ground unless otherwise noted. All

values shown as max or min on absolute value basis.

Typical Applications

Line Receiver Used in a Party-Line or Data-Bus System
RECEIVERS

STROBE
TWISTED PAIR

T gy {:;‘A"Is"lmmi
! i
b3 \/
) \

]
y
%

1

= wn ‘,“
[N}

3
l

Line recaivers are

DS75107/0S75108
f— or DS3603

Line drivers are

SNT5109/SN75110

or DS8831

ORIVERS

Line Receiver Used in MOS Memory System

/

Y
< o
O—D H 1
X
H
£ -
Ds0oss
H f .
£
g
H
< >
/ TO DUMMY b3
SENSE LINE 1
o
THRESHOLD STROBE  DISABLE
SET
voLTAGE
TTL TO MOS MMS5262 MOS MEMORY ARRAY MOS TO TTL RECEIVERS (DS3604)

DRIVERS
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Schematic Diagrams

DS55107/DS75107, DS75207
DS55108/DS75108, DS75208

Vee* O P ° ® ®
g 900 180
<
900 ‘&
S
>
4‘; 5.9 8.5k
9 9
INPUT B 0UTPUT
550 i
INPUT A O |
I
1
2» L 4 ~O GND
K Y3k
g3 '
\' \' v ® O STROBE G
P f" "j O STROBE S
Vee™ O I' @- v.
Note 1: 1/2 of the dual circuit is shawn.
Note 2: *Indicates connections comman to secand half of dual circurt.
Note 3: Components shown with dash lines are applicable to the DS55107, DS75107 and DS75207 only.
DS1603/DS3603
Vet O o—@ °
<
> < 120
S S 1w 16k
o R < <
>
< 800
< N 3k
7Y
4k
<
INPUT B < ouTPUT
INPUT A O—
du
>
O GND
! & —O STROBE G
Sk 3}k o
<
>
8.5 Q>
3 16k a
— N Ii_ v
.J r,{ l\ﬂ O DISABLE D
Vee™ O \ 4 @—
[
Note 1: 1/2 of the dual circuit is shown.
Note 2: *Indicates connections common to second half of dual circuit.
v
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DS55107/DS75107, DS55108/DS75108

Electrical Characteristics (T <Ta < Tumax)

DS16/3603, 55/75107,
55/75108, 75207, 75208

PARAMETER CONDITIONS MIN TYP MAX UNITS
| High Level Input Current V, = Max, Ve~ = Max,
IH g P v cc+ cc 30 75 uA
Into A1, B1, A2 or B2 Vip =05V, V|c =-3V to 3V
[ITR Low Level Input Current Vee+ = Max, Vee- = Max, ~10 A
Into A1, B1, A2 or B2 Vip =—2V, V,c =-3V to 3V H
Iy High Level Input Current Vees+ = Max, Ving) = 2.4V 40 MA
Into G1 or G2 V- = Max Vines) =Max Vees 1 mA
he Low Level Input Current Vees = Max, Vee- = Max, 16 A
-1. m
Into G1 or G2 Vi) =04V
hin High Level Input Current Into S Vees = Max, Vipe) =24V 0 80 HA
Vee- = Max Vins) = Max Vees 2 mA
| Low Level input C tiInto S \ = Max, V- = Ma
i ow Level input Current Into cc+ ax, Ve ax 32 mA
VIL(S) =0.4V .
Vou High Level Output Voltage Vees = Min, Vee- = Min,
ILoap = —400uA, V|5 =25 mV, 2.4 v
Vic =—3V to 3V, (Note 3)
VoL Low Level Output Voltage Veer = Min, Ve = Min,
lsing = 16 mA, Vip =—-25mV, 0.4 \Y%
Vic =3V to 3V \
| High Level Output C t \7 = Min, Vge- = Mi
OH igh Level Output Curren cc+ = Min, Vee in 250 WA
Vou =Max Ve, (Note 4)
1 hort Circuit Output C t Veesr = Max, Vee- = Max,
os Short Circuit Output Curren cc+ ax, Vec ax 18 70 mA
(Notes 2 and 3)
| High Logic Level | Vv = Max, Vce- = Max,
CCH+ igh Logic Level Supply cc+ ax, Vec oax 18 10 mA
Current From Vee Vip=25mV,Tp=25C
| — High Logi | | V. = Max, Vee- = Max,
ccH igh Logic Level Supply cc+ ax, Vee oax -84 15 mA
Current From Ve Vip=25mV, T, =25C
V, Input Clamp Voltage on G or_S Vcc+ = Min, Vee- = Min, - '_1 5 v
iy =—12mA, T, =25°C ’ .
Switching Characteristics (vcc, =5V, Ve =5V, T4 = 25°C)
£
PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time, Low to .
Loy Propaga v time, e R, = 3908, C_ = 50 pF, | (Note 3) 17 25 ns
High Level, From Differential (Note 1) (Note 4) 9 25
ote ns
Inputs A and B to Output .
Propagation Delay Time, High t
toHL) pag v hime, hinto | Rl =300, C, =50 pF, | (Note 3) 17 2% ns
Low Level, From Differential (Note 1) (Note 4) m %5
ote s
Inputs A and B to Output "
Propagation Delay Time, Low t
teLms) i Pag v Time, Lowto (Note 3) 10 15 ns
High Level, From Strobe Input G Ry =390%2, C,_ = 50 pF
. (Note 4) 13 20 ns
or S to Output .
Propagation Delay Time, Hi
e L:avf/) f:v:alnFr:r:ySt:z; Inlg:ttg Ry = 3900, C, =50 pF pote3) 8 1 2
! P L oL P (Note 4) 13 20 ns

or S to Output

Note 1: Differential input is +100 mV to —100 mV pulse. Delays read from 0 mV on input to 1.5V on output.
. Note 2: Only one output at a time should be shorted.

Note 3: DS55107/DS75107 only.
Note 4: DS55108/DS75108 only.
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DS75207, DS75208

Electrical Characteristics (0°c <1, <+70°)

PARAMETER : CONDITIONS MIN TYP MAX UNITS
| High Level Input C t \Y = Max, Vce- = Max,
H igh Level Input Curren cc+ ax, Ve ax 10 75 uA
Into A1, B1, A2 or B2 Vip =0.5V, V|c =—-3V to 3V
e Low Level Input Current Veer = Max, Veeo = Max -10 A
Into A1, B1, A2 or B2 Vip =2V, V|c =-3Vto3V H
b High Level Input Current Vees = Max, Vi) = 2.4V 40 MA
Into G1 or G2 Vee- = Max Vins) = Max Vees 1 mA
I Low Level input Current Vees = Max, Vee- = Max, 16 A
-1. m
Into G1 or G2 ViLe) =04V
Ly High Level Input Current Into S Vees+ = Max, Vi) 524V 80 MA
Vee- = Max Vi) = Max Vees 2 mA
| Low Level Input C t Int Y = Max, Vce- = Max,
Iw ow Level Input Current into S cc+ ax, Vce ax 32 mA
Vi) = 04V
Vou High Level Output Voltage Vee+ = Min, Vee- = Min,
lLoap = —400uA, Vip =10 mV, 24 Vv
Ve =-3V to 3V, (Note 3)
VoL Low Level Output Voltage Vees = Min, Vee- = Min,
Ising = 16 MA, Vip =—10mV, 0.4 \
Vic =—3V to 3V
| High Level Output C t Vv = Min, Vge- = Min,
OH igh Level Output Curren cc+ in, Vee in 250 uA
Vou = Max Vees, (Note 4)
! Short Circuit Output C t \Y =Max, Vee- =M
os ort Circuit Output Curren cc+ ax, Vee ax 18 -70 mA
(Notes 2, 3 and 4)
1 i i | | = , Vee- = Max,
CCH+ High Logic Level Supply Vcer =Max, Vee 0ax 18 10 mA
Current From Ve Vip=10mV,Tp=25"C
lech- High Logic Level Suppl \Y = Max, Vcc- = Max,
cCH igh Logic Level Supply cc+ ax, Vee aax g4 15 mA
Current From Ve Vip=10mV,To=25C
v, Input Clamp Voltage on G or § Vee+ = Min, Ve = Min, 4 15 v
Iy =—12mA, T5 =25°C ’
Switching Characteristics (vcc, =5V, Veeo =5V, T4 = 25°C)
PARAMETER CONDITIONS MIN TYP MAX UNITS
tpLH(D) Propagation Delay Time, Low-to-
High Level, From Differential Ry =470%, C,_ = 15 pF, (Note 1) 35 ns
Inputs A and B to Output
tpHL (D) Propagation Delay Time, High-to-
Low Level, From Differential Ry =470%2, C, = 15 pF, (Note 1) 20 ns
Inputs A and B to Output
tpLH(S) Propagation Delay Time, Low-to-
High Level, From Strobe Input G R, =470Q,C = 15pF 17 ns
or S to Output
tpHL(S) Propagation Delay Time, High-to- R
Low Level, From Strobe Input G Ry =470, C, =15pF 17 ns

or S to Output

Note 1: Differential input is +10 mV to —30 mV pulse. Delays read from 0 mV on input to 1.5V on output.
Note 2: Only one output at a time should be shorted.

Note 3: DS75207 only.

Note 4: DS75208 only.
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DS16/3603, 55/75107,

55175108, 75207, 75208

Electrical Characteristics (Tyin <Ta < Tuax)
PARAMETER CONDITIONS MIN TYP MAX UNITS
M High Level Input Current Vees = Max, VFC_ = Max, 30 75 uA
Into A1, B1, A2 or B2 Vip =05V, V|c =-3V to 3V
e Low Level Input Current Vee+ = Max, Vee- = Max, ~10 A
Into A1, B1, A2 or B2 Vip =2V, Vc =3V to 3V K
hin High Level Input Current Veer = Max, Vine) =24V 40 HA
Into G1,G2or D Vee- = Max Vins) = Max Vs 1 mA
IS Low Level Input Current Into D Vee+ = Max, Vee- = Max, 16 mA
Vi oy = 04V ) ’
he Low Level Input Current Vees+ = Max, Vinp) =2V —40 HA
Into G1or G2 Vee— = Max,
VL) =0.8V -1.6 mA
ViLie) =04V
Vou High Level Output Voltage Vees =Min, Ve = Min,
' lLoap =—2MA, V\p =25 mV 24 \
VL) = 0.8V, V|c =-3V to 3V
VoL Low Level Output Voltage Vee+ = Min, Vee- = Min,
! Ising = 16 MA, Vip =—25mV, 0.4 \
ViLio) =08V, V|c =-3Vto3V .
loo Output Disable Current Vees = Max, Vour = 24V 40 uA
Vee- = Max
Vinpo) =2V VouTt =04V —40 MA
los Short Circuit Output Current Vees = Max, Vy (p) = 0.8V, 18 70 mA
Vee- = Max, (Note 2)
High Logic Level Suppl Vees = Max, Ve = Max,
lcch+ igh Logic Level Supply cc+ ax, Vee an 28 40 mA
Current From Ve, Vip=25mV,Tp=25C
lecH— High Logic Level Supply Vee+ =Max, Vee- = Moax, 84 15 mA
Current From Ve Vip=25mV, Ty =25C
vV, Input Clamp Voltage on G or D Vees = Min, Ve = Min, - 15 Vv
: Iy =—12mA, T =25°C ’ .
Switching Characteristics (vcc. =5V, Veeo = -5V, T4 =25°C)
PARAMETER CONDITIONS MIN TYP MAX UNITS
tPLH(D) Propagation Delay Time, Low-to-
* High Level, From Differential Rp =390Q, C, =50 pF, (Note 1) 17 25 ns
Inputs A and B to Qutput
tprL(p) - Propagation Delay Time, High-to-
Low Level, From Differential Ry =390%, C,_ =50 pF, (Note 1) 17 25 ns
- Inputs A and B to Output
tpLH(S) Propagation Delay Time, Low-to-
High Level, From Strobe Input G R, =390, C, =50pF 10 15 ns
to Output
tPHL(S) Propagation Delay Time, High-to- .
Low Level, From Strobe Input G RL =390, C, =50pF 8 15 ns
to Output ’
tih Disable Low-to-High to Qutput.
RL =390Q2,C__ =5pF ' 20
High to Off L=3 L=oP ne
ton Disable Low-to-High to Output
=3908,C_ =5pF 30
Low to Off ' RL=3902,C. =5p ns
t Disable High-to-Low to Output
" g P R, = 1k to OV, C,_ =50 pF 25 ns
Off to High .
tho Disable High-to-Low to Output
R, =390, C, =50pF 25
Off to Low L =390 L =50p ns

Note 1: Differential input is +100 mV to —100 mV pulse. Delays read from 0 mV on input to 1.5V on output.
Note 2: Only one output at a time should be shorted.
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National
Semiconductor

Trar_lsmission _Line
Drivers/Receivers

DS1650/DS3650, DS1652/DS3652
Quad Differential Line Receivers

General Description

The DS1650/DS3650 and DS1652/DS3652 are TTL
compatible quad high speed circuits intended primarily
for line receiver applications. Switching speeds have
been enhanced over conventional line receivers by the
use of Schottky technology, and TRI-STATE® strobing
is incorporated offering a high impedance output state
for bussed organizations.

The DS1650/DS3650 has active pull-up outputs and
offers a TRI-STATE strobe, while the DS1652/DS3652
offers open collector outputs providing implied “AND"’
operation.

The DS1652/DS3652 can be used for address decoding
as illustrated below. All outputs of the DS1652/DS3652
are tied together through a common resistor to 5V. In

this configuration the DS1652/DS3652 provides the
“AND"" function. All addresses have to be true before
the output will go high. This scheme eliminates the need
for an “AND’’ gate and enhances speed throughput for
address decoding.

Features

High speed

TTL compatible

Input sensitivity 25 mV
TRI-STATE outputs for high speed busses

Standard supply voltages 5V

Pin and function compatible with MC3450 and
MC3452

Connection Diagram

Dual-In-Line Package
Vec  -inB  +NB  OuTB  VEE  OUTD 4IND -IND

16 |15 |14 |13 IlZ |11 lw Ia

AT

-INA +INA OUTA §TB OUTC +INC -INC GND
TOP VIEW
Order Number DS1650J, DS1652J,
© DS3650J, DS36524J,
DS3650N or DS3652N
See NS Package J16A or N16A

1 2 3 8

Typical Applications

Implied “AND’* Gating

——O OUTPUT

Truth Table

OUTPUT
INPUT STROBE DS1650/ DS1652/
DS3650 DS3652

Vip 225 mV L H Open

H Open Open
—25mV<V|p<25mV L X X

H Open Open
Vip < —25mV L L L

H Open Open

L = Low Logic State Open = TRI-STATE
H = High Logic State X = Indeterminate State

Wired ““OR’" Data Selecting Using TRI-STATE Logic

STROBE }
o——] —o——
O—————1—0— ©DS1650/ f—O—
o___:ﬁ DS3650 |0
o—_
STROBE ¢
e O0— —O O
o —O— Ds1650/ [—O— O DATA
o —0—{ 053650 |—o 0 OUTPUT
o o— —o o}
DATA
LINES } o o o
o O— Ds1650/ |—O-
[ —0— DS3650 |—O—i—4
e, -O—1 —0—9
STROBE j
o o] l—o
o O— DsS1650/ [—O
[ O— DS3650 }—O—i—
(< -0— o
o az2] a3
0 O O stRoBEdo04
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DS16/3650, DS16/3652

Absolute Maximum Ratings (Note 1) Operating Conditions
MIN MAX UNITS
Power Supply Voltages . Supply Voltage, Vg
Vee +7.0 Vpe DS1650, DS1652 45 55 Vpe
VeE ) ~7.0 Vpo DS3650, DS3652 475 525 Vpe
Differential-Mode Input Signal Voltage Supply Voltage, VEg
“Range, V|pR +6.0 Vpg .DS1650, DS1652 . 45  -55 Vpe
Common-Mode Input Voltage Range, V|cR 5.0 Vpe DS3650, DS3652 —4.75 525 Voc
Strobe Input Voltage, V|(s) 5.5 Vpc Operating Temperature, Tp R
Storage Temperature Range —65°C to +150°C D§1650, DS1652 —55 +125 OC
Lead Temperature (Soldering, 10 seconds) 300°C D83650, DS3652 0 +70 c
Maximum Power Dissipation* at 25°C Output Load Current, Io| 16 mA
Cavity Package 1509 mW Differential-Mode Input
Molded Package 1476 mW Voltage Range, V|pR -5.0 +5.0 Vpe
*Derate cavity package 10.1 mW/°C above 25°C; derate molded Commaon-Mode Input
erate cavity package 10.1 m H .
package 11.8 mW/°C above 25°C. Voltage Range, VicR 3.0 +3.0 Voc
Input Voltage Range (Any , }
Electrical Characteristics Input to GND), ViR 50 30 Voc
(Vce = 5.0 Vpce, VEE = —5.0 Vpc, Min < Ta < Max, unless otherwise noted) (Notes 2 and 3)°
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vis Input Sensitivity, (Note 5)
(Common-Mode Voltage Range = Min < Vee < Max +25.0 mV
=3v<VINL3Y) Min > VEE > Max
High Level Input Ci tt
LH(1) igl . evel Input Current to (Figure 5) 75 A
Receiver Input .
he(y Low .Level Input Current to (Figure 6) -10 uA
Receiver Input :
liH(s) High Level Input Current to VIH(S) = 24V, 100 A
Strobe Input DS1650, DS1652 H
VIH(s) = 24V,
. 40 A
(Figure 3) DS3650, DS3652 i
ViH(s) = Vce 1 mA

li(s) Low Level Input Current to Strobe ViH(s) = 04V o . 16 A

input
VoH  High Level Output Voltage DS1650, DS3650 24 Vpc
1 High Level Output Leak ’ (Figure 1)
Cex  Mign Revel Dutput Leakage DS1652, DS3652 20 | uA

Current
VoL Low Level Output Voltage DS3650, DS3652 0.45

Fi -

(Figure 1) 151650, DS1652 0.50 Voc
los Short-Circuit Output Current (Note 4) | (Figure 4) DS1650/DS3650 -18 =70 mA
IoFF  Output Disable Leakage Current 5 DS1650 : 100 uA

Fi 7,
(Figure 7) ™ 53650 , ‘ 40 uA
igh i I |
IccH High Logic Level Supply Current (Figure 2) 45 60 mA
from Vce
1 High Logi | ly Ci t .
EEH igh Logic Level Supply Curren (Figure 2) . ~17 -30 mA
from VEE

Note 1: ‘‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except for ‘’Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of ‘‘Electrical Characteristics’’
provides conditions for actual device operation.

Note 2: Unless otherwise specified, min/max limits apply across the 0°C to +70°C range for the DS3650, DS3652 and the ~55°C to +125°C
range for the DS1650, DS1652. All typical values are for Tp = 25°C, Vece =5V and Vgg = —5V.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted.
All values shown as max or min on absolute value basis.

Note 4: Only one output at a time should be shorted.

Note 5: A parameter which is of primary concern when designing with line receivers is, what is the minimum differential input voltage required
as the receiver input terminals to guarantee a given output logic state. This parameter is commonly referred to as threshold voltage. It is well
known that design considerations of threshold voltage are plagued by input offset currents, bias currents, network source resistances, and voltage
gain. As a design convenience, the DS1650, DS1652 and the DS3650, DS3652 are specified to a parameter called input sensitivity (Vyg). This
parameter takes into consideration input offset currents and bias currents and guarantees a minimum input differential voltage to cause a given
output logic state with respect to a maximum source impedance of 2009 at each input.
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SWltChing Characteristics (Vce =5 Vpe, VEE = =5 Vpe, Ta = 25°C unless otherwise noted)

PARAMETER CONDITIONS MIN TYP | MAX UNITS
tPHL(D) High-to-Low Logic Level Propagation DS1650/DS3650 21 25 ns
Delay Time (Differential inputs) DS1652/DS3652 20 25 ns
- - - (Figure 8)
tpLH(D) Low-to-High Logic Level Propagation DS1650/DS3650 20 25 ns
Delay Time (Differential Inputs) DS1652/DS3652 22 25 ns
TRI-STATE to High Logic Level
tPOH(S) = To Tigh Hogle Leve DS1650/DS3650 6 | 21 ns
Propagation Delay Time (Strobe)
t High Logic Level to TRI-STATE
PHO(S)  Mign Loglc Levelto DS1650/DS3650 7 18 ns
Propagation Delay Time (Strobe)
- (Figure 9)
R E i |
tpoL(s) TRI STAT to Low .LOQIC Leve DS1650/DS3650 19 27 ns
Propagation Delay Time (Strobe)
t Low Logic Level to TRI-STATE
PLO(S) ~ ~owlLogic Levelto | DS1650/DS3650 14 | 20 ns
Propagation Delay Time (Strobe)
. - P -
tPHL(S)  High-to .Low Logic Level Propagation DS1652/DS3652 16 25 ns
Delay Time (Strobe)
L Hiah Loaic Level P - (Figure 10)
-to- t
TPLH(S)  -ow-to-High Logic Level Fropagation DS1652/DS3652 13 | 25 ns
Delay Time (Strobe) .
Electrical Characteristic Test Circuits
V1 OO lEiO---—---Q'V"'" Vee
v2 2 15
3 14
o T [
DS1650,
08V O—p——01 DS3650, 2C
o DS1652/ O O MIN Vgg
6 DS3652 1
Y30 — 7 DY
\7¥e O —O—t
- 8 9 -
DS1652/
DS3652
MAX
Ve © @ ©
Icex \
‘l Vgh OR Vg
DS1650/
 DS3650 — —
V1 V2 V3 V4
DS1650/ | DS1652/ | DS1650/ | DS1652/ | DS1650/ | DS1652/ | DS1650/ | DS1652/ 17
DS3650 | DS3652 | DS3650 | DS1652 | DS1650 | DS1652 | DS1650 | DS1652
Vou | +2.975v +3.0V +3.0V GND +0.4 mA
-3.0v —-2.975V GND -3.0v +0.4 mA
ICEX +2.975v | +3.0V +3.0V GND
-3.0v -2.975V GND -3.0v
VoL | +3.0v +3.0V +2.975V | +2.975V [ GND GND +3.0V +3.0V -16 mA
-2.975V | —2.975V | -3.0v -3.0v -3.0v -3.0v GND GND -16 mA

Channel A shown under test. Other channels are tested similarly.

FIGURE 1. ICEX. VOH and VoL

1-33

i 259€/91SA ‘089¢€/91Sd



DS16/3650, DS16/3652

Electrical Characteristic Test Circuits (c;&;wy

WO- o
IeeH L
1 16 :
p MAX V
—o] ro—f—(D—ow e
O — e
a DS1650/ 13 .
0-5— DS3650, -1-20 EEH
DS1652/
O osee  [5° B)—0 MAXVee
@O —‘;'O
o% 'To-o
r’-o'— —O
FIGURE 2. IccH and IEEH
1 16 ' MAX
—O—d BV, C— B
2 15 Vee
25 MV Ot —0—3' -50—-1
' 7] 32 o
08V O: 0—5- DS1650/ ;0
o os3gs0 - |12 ) IJAX
los (A ot 1 EE
I [ D
= )

=

Note. Channel A shown under test, other channels are tested
similarly. Only one output shorted at a time.

FIGURE 4. Ios

. i
Vi-2v O—q»—@—o—'( oo Vor
2 15
V1 O- ~O-3~ |1—4°—-—
4 DS1650/ 13
WO —O—5 DS3650, -;O
DS1652/ 1 MAX
Oo— DS3652 T O Vee
\ 7 10
0—3-1 -9—0—0
I °

Note. Channel A(—) shown under test, other channels are tested
similarly. Devices are tested with V1 from 3V to —3V.

FIGURE 6. 1]

O 1 16 MAX
o2 150_4:._0 3’
]
S ] I 14
4 DS1650/ 13
) OT DS3650, v1—20
. DS1652/ MAX
o7 DS$3652 m Ovge
lm ORIy [ D-OT ”
O— —0—9
i Vi o8 $ E
B S [ Slogs —O
. IL(s) _I_

FIGURE 3. l}H(s) and 1} (s)

W O—e @ 1 16 p\f:():(
Vi-2vO O'z' L
- 0_3_ 14
- wo- e 2o

-
~

DS1652/
DS§3652

1

"F}@?Lm
e

Note. Channel A(—) shown under test, other channels are
tested similarly. Devices are tested with V1 from 3V to —3V.

FIGURE 5. i

1 16 MAX
3V O e O] F—O———0
2 ps_o__ Vee
3 14 ‘
: ] DS1650/ 13
VO 0? DS3650, '1'20 ax
o DS1652/
5 DS3652 1 . VEe
*Nise DX
8 9 .
V1 i L O

Note. Output of Channel A shown under test, other outputs
are tested similarly for V1 = 0.4V and 2.4V.

FIGURE 7. IQFF
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100 mv

nl

]
f

50

AC Test Circuits and Switching Time Waveforms

5V
16 i
15
14
13 i
o -
DS3650, 12
DS3652 O -5V
1
10 c
e '
— -

i

Ep

Note. Output of Channel B shown under test, other channels are tested similarly.
S1at “A” for DS1652/DS3652
S1 at “B’* for DS1650/DS3650
C = 15 pF total for DS1652/DS3652
C =50 pF total for DS1650/DS3650

v1o——._o_'
V2 O 0—2'
ya

° O]

o

DS1650/
DS3650

iy

. B0

Note. Output of Channel B shown under test, other channé'ls-'aré‘tested similarly.

Vi V2 s1 | 88 | cL
tpLO(S) | 100mV | GND Closed | Closed | 15pF
tPOL(S) 100mV | GND Closed | Open | 50pF
tPHO(S) | GND 100mV | Closed | Clesed |.1
tPOH(S) | GND 100mV | Open * | Closed

Cy includes jig and probe capacitance.
En waveform characteristics: t1 4 and tTH|_ < 10 ns mieasured

10% to 90%

PRR =1 MHz
Duty Cycle = 50%

PHL(D)

E|n waveform characteristics:
tTLH and tTHL < 10 ns measured 10% to 90%
PRR =1 MHz
Duty Cycle = 500 ns

FIGURE 8. Receiver Propagation Delay tpH(D) and tPHL (D)

tPLO(S)
v
En 50%
o
~15V
Epg
VoL
tPHO(S)
v
EiN 50%
ov
PHO(S)
Vou
Ep Voy - 05V
~ 15V
tPOL(S)
3v
En 50%
o
——I tpoL(s)
5V -V0 1
Eg 1.5V
VoL
tPOH(S)
v
En * 50%
o
—-! I-— tPOH(S)
Vou
Eg 15V
~ oV

FIGURE 9. Strobe Propagation Delay tpr ©(8), tPOL(S), tPHO(S) and tp(jH(s)
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DS16/3650, DS16/3652

AC Test Circuits and Switching Time Wavéforms

100 mV O

3

[ REXX!

5V

W~

081652/ 0 Eg
DS3652 L o _sv
: —L_150F
T (roran
»m —

- Note. Output of Channel B shown under test, other channels are tested similarly.

(Continued)

W
EN 50%
o
PLH(S) PHL(S)
Vou
Ep 1.5V
VoL

Note. Ej waveform characteristics:
tTLH and tTHL < 10 ns measured 10% to 90%
PRR =1 MHz .
Duty Cycle = 500 ns

FIGURE 10. Strobe Propagation Delay tp|_H(s) and tpHL(S)

Schematic Diagrams
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National
Semiconductor

Transmission Line
Drivers/Receivers

DS1691A/DS3691 (RS-422/RS-423) Line Drivers

with TRI-STATE® '

General Description

The DS1691A/DS3691 are low power Schottky TTL line
drivers designed to meet the requirements of EIA stand-
ards RS-422 and RS-423. They feature 4 buffered outputs
with high source and sink current capability with internal
short circuit protection. A mode control input provides a
choice of operation either as 4 independent line drivers or
2 differential line drivers. A rise time control pin allows the
use of an external capacitor to reduce rise time for sup-
pression of near end crosstalk to other receivers in the
cable.

With the mode select pin low, the DS1691A/DS3691 are
dual differential line drivers with TRI-STATE outputs. They
feature + 10V output common-mode range in TRI-STATE
and OV output unbalance when operated with + 5V supply.

Features

B Dual RS-422 line driver with mode pin low, or quad
RS-423 line driver with mode pin high
B |ndividually TRI-STATEable differential drivers in
differential mode
B Short circuit protection forboth source and sink outputs
B Qutputs will not clamp line with power off or in
TRI-STATE
W |ndividual rise time control for each output
W 100@ transmission line drive capability
B Low Igc and Igg power consumption
RS-422 35 mWidriver typ
RS-423 26 mW/driver typ
B [ ow current PNP inputs compatible with TTL, MOS and
CMOS

Connection Diagram

Connection Diagram

With Mode Select HIGH
(RS-423 Connection)

With Mode Select LOW
(RS-422 Connection)
1 U 16
Voo = = RISE TIME CONTROL A
INPUT A i 1—5- ouTPUT A
q
INPUT B/DISABLE i ‘— OUTPUT B

MODE SELECT X

i RISE TIME CONTROL B

oo =] 112, ise Tihe coNTROL € oD = L2 fise Time conTRoL ¢ )
INPUT C/DISABLE i L outeut ¢ INPUT C/DISABLE = HL outeutc
INPUT D = L Gureuto INPUT D — L outeuto
Vee L 2 RISE TIME CONTROL D Ve el L2 RISE TIME CONTROL D
TOP VIEW TOP VIEW
Truth Table
Inputs Outputs
Operation
Mode | A(D) | B(C) A (D) B (C)
RS-422 0 0 0 0 1
0 0 1 TRI-STATE | TRI-STATE
0 110 1 0
0 1 1 TRI-STATE | TRI-STATE
RS-423 1 0 0 0 0
1 0 1 0 1
1 1 0 1 0
1 1 1 1 1

Vee =
INPUT A 4
INPUT B/DISABLE 2

4
MODE SELECT =

6
L) RISE TIME CONTROL A
s OUTPUT A

4
1—- OUTPUT B

13 RISE TIME CONTROL B

T (e

See NS Package J16A or N16A

Order Number DS1691AJ, DS3691J or DS3691N
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'DS1691A/DS3691

Absolute Maximum Ratings (Note 1)

Supply Voltage

Vee
VEe

Maximum Power Dissipation™ at25°C
Cavity Package
Molded Package

Input Voltage

Output Voltage (Power OFF)

Storage Temperature

Lead Temperature (Soldering, 10 seconds)

v
-7V

1509 mW
1476 mW

15V
+15V

—65°Cto +150°C

300°C

*Derate cavity package 10.1 mW/°C above 25°C; derate molded package
11.9 mW/°C above 25°C.

DC Electrical Characteristics (Notes 2, 3, 4 and 5)

Operating Conditions

Supply Voltage
DS1691A
Vee
Vee
DS3691
Vee
Vee
Temperature (Tp)
DS1691A
DS3691

Min
4.5
—-45

4.75
-4.75

-55

Max

5.5

-55

5.25
—-5.25

+125
+70

°C
°C

Parameter

Conditions

Min J Typ‘ I Maxl Units

RS-422 CONNECTION, Vg CONNECTION TO GROUND, MODE SELECT <0.8V

Vin High Level Input Voltage 2 v
ViL Low Level Input Voltage 0.8 \
hH High Level Input Current Vin=24V 1 40 uA
Vin=15V 10 100 A
e Low Level Input Current Vin=0.4V -30 | —200 uA
Vi Input Clamp Voltage lin=—12mA -15 v
Vo Differential Output Voltage R = Vin=2V 3.6 6.0 -V
Vo Vas L Vin=0.8V 36 | -60 v
Vr Differential Output Voltage I‘RL =100Q2 ViNn=2V 2.4 \
Vi Vag Vecz4.75V Vin=0.8V -2 . |-24 v
Vos, Vos Common-Mode Offset RL=1002 25 3 v
Voltage .
IVr| = V7] Difference in Differential R =100Q 0.05 0.4 \"
Output Voltage
[Vos| - {Vos| | Difference in Common- RL=100Q 0.05 0.4 \'%
Mode Offset Voltage
Vgs IVT—V—T| R =1002, Vo= 4.75V 4.0 4.8 \Y
VeMmR Output Voltage Common- VpisaBLE = 2.4V +10 '
Mode Range
Ixa Output Leakage Current v ov Vemr = 10V 100 A
Ixg - Power OFF cc= VCMR= — 10V -100 uA
lox TRI-STATE Output Current Vemr=<10V 100 rA
: Ve =Max -
’ ‘Vomp= — 10V -100 A
Isa Output Short Circuit Current Voa=6V 80 150 mA
Vin=24V
VOB =0V -80 -150 mA
lsg Output Short Circuit Current Voa=0V -80 -150 mA
Vin=0.4V
Vog=6V 80 150 mA
lec Supply Current. 18 30 mA
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AC Electrical Characteristics 1, =25°C (Note 5)

T Min .rTyp l Max rUnits

Parameter Conditions

RS-422 CONNECTION, V¢c =5V, MODE SELECT = 0.8V

t, Output Rise Time R =100Q, C_ =500 pF (Figure 1) 120 200 ns
te Output Fall Time R =100Q, C, =500 pF (Figure 1) 120 200 ns
tepy | Output Propagation Delay | Ry =1009, C; =500 pF (Figure 1) 120 200 ns
tppL | Output Propagation Delay | R =1009, C_ =500 pF (Figure 1) 120 200 ns
tpzL | TRI-STATE Delay R =450Q, C, =500 pF, Cc =0 pF (Figure 4) 250 350 ns
tpzn | TRI-STATE Delay R =450Q, C_ =500 pF, Cc =0 pF (Figure 4) 180 300 ns
tprz | TRI-STATE Delay Ry =450, C_ =500 pF, Cc =0 pF (Figure 4) 180 300 ns
tpuz | TRI-STATE Delay R =450Q, C__=500 pF, Cc =0 pF (Figure 4) 250 350 ns
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