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General Description

The DS9638 is a Schottky, TTL compatible, dual differential
line driver designed specifically to meet the EIA Standard
RS-422 specifications. It is designed to provide unipolar dif-
ferential drive to twisted pair or parallel wire transmission
lines. The inputs are TTL compatible. The outputs are similar
to totem pole TTL outputs, with active pull-up and pull-down.
The device features a short circuit protected active pull-up
with low outputimpedance and is specified to drive 50Q trans-
mission lines at high speed. The mini-DIP provides high pack-
age density.

INSTRUMENTS DS9638

November 9, 2011

rential Line Driver

Features

Single 5V supply

Schottky technology

TTL and CMOS compatible inputs
Output short circuit protection

Input clamp diodes

Complementary outputs

Minimum output skew (<1.0 ns typical)
50 mA output drive capability for 50Q transmission lines
Meets EIA RS-422 specifications
Propagation delay of less than 10 ns
“Glitchless” differential output

Delay time stable with V- and temperature variations
(<2.0 ns typical) (Figure 3)
Extended temperature range

Connection Diagram

8-Lead DIP
1 / 8
Voo '_V—OUT A
IN A-2 L ouT &
IN B § our B
GND — 6 = 0UT B

Top View
Order Number DS9638CM or DS9638CN
See NS Package Number MO8A or NOSE
For Complete Military Product Specifications,
refer to the appropriate SMD or MDS.
Order Number DS9638MJ/883
See NS Package Number JOSA
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DS9638

Absolute Maximum Ratings (vote 2)

If Military/Aerospace specified devices are required,
please contact the Texas Instruments Sales Office/
Distributors for availability and specifications.

Storage Temperature Range
Ceramic DIP

Molded DIP and SO-8

-65°C to +175°

—-65°C to +150°

Lead Temperature

Ceramic DIP (Soldering, 60 sec.)

Molded DIP (Soldering, 10 sec.)

Maximum Power Dissipation (Note 1) at 25°C
Cavity Package

Molded Package

c SO Package

Recommended Operating Conditions

V¢ Lead Potential to Ground
C Input Voltage

DS9638M DS9638C
Min | Typ | Max Min Typ | Max Units
Supply Voltage (V) 4.5 5.0 5.5 4.75 5.0 5.25 \Y
Output Current HIGH (Igy) -50 -50 mA
Output Current LOW (I, ) 50 40 50 mA
Operating Temperature (T ,) -55 25 125 0 25 70 °C

300°C
265°C

1300 mW

930 mW
810 mW

-0.5Vto 7V
-0.5V to +7V

Note 1: Derate cavity package 8.7 mW/°C above 25°C; derate molded DIP package 7.5 mW/°C above 25°C; derate SO package 6.5 mW°C above 25°C.

Electrical Characteristics (vote 3 note 4)

Over recommended operating temperature and supply voltage ranges, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units
Viu Input Voltage HIGH 2.0 \
Vi Input Voltage LOW 0°C to +70°C 0.8 \

-55°C to +125°C 0.5
Vie Input Clamp Voltage Ve =Min, || =-18 mA -1.0 -1.2 \
Vou Output Voltage HIGH Ve = Min, lon =-10 mA 2.5 3.5
Vik = Vik mins loy = =40 mA 2.0 \
ViL = Vit max
Voo Output Voltage LOW V e = Min, Viy = Vi vine 0.5 \
Vi = Vit wax lor =40 mA
I Input Current at Maximum Ve =Max, V| yax = 5.5V 50 pA
Input Voltage
Iy Input Current HIGH Ve =Max, Vi, =27V 25 pA
I Input Current LOW Ve =Max, V, =0.5V -200 pA
los Output Short Circuit Current V ¢c = Max, Vg = 0V (Note 4) -50 -150 mA
V., V¢ Terminated Output Voltage See Figure 1 2.0 \Y
V-V ¢ Output Balance 0.4 v
Vos' V os | Output Offset Voltage 3.0 v
Vos—V os  |Output Offset Balance 04 \Y
Iy Output Leakage Current TAo=25°C 100 pA
-0.25V < Vy < 5.5V
lec Supply Current Ve =5.5Y,
(Both Drivers) All input at 0V, 45 65 mA
No Load

specified.

Note 5: Only one output at a time should be shorted.

Note 2: “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 3: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DS9638M and across the 0°C to +70°C range
for the DS9638C. Al typicals are given for Ve = 5V and T, = 25°C.

Note 4: All currents into the device pins are positive; all currents out of the device pins are negative. All voltages are referenced to ground unless otherwise
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Switching Characteristics
Voo = 5.0V, T, = 25°C.

Symbol Parameter Conditions Min Typ Max Units
thHL Propagation Delay C_=15pF 10 20 ns
tpLy R, = 100Q, See Figure 2 10 20 ns
t Fall Time, 90%—10% 10 20 ns
t, Rise Time, 10%-90% 10 20 ns
tro—tps Skew Between Outputs 1.0 ns

A/A and B/B

S R21

8q

Q15

R11
6000

DC Test Circuit

FIGURE 2.

FIGURE 1. Equivalent Circuit

1/2
DS9638

962203

Terminated Output Voltage and Output Balance

962202
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DS9638

3.0v

962204
Note 6: The pulse generator has the following characteristics:

FIGURE 3. AC Test Circuit and Voltage Waveform

L 4 . 4 Vo C_ includes probe and jig capacitance.
| PRR =500 kHz, t,, = 100 ns,
:ECL 1, 5.0 ns, Zg = 50Q.
1/2 — R
Y DS9638 - 1 (130 Q
A 4 VO

962205

962206

FIGURE 4. Typical Delay Characteristics
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Physical Dimensions inches (millimeters) unless otherwise noted

R0O.010 TYP

[e—— 0.400 MAX ———>

/)
R0.025 TYP

1 [ [ [5]

T

0.220
0.291

:

T

0.310 MAX

GLASS

!

Ll 2] [ L]

0.045
—> — 0.065 TYP
0.290 —>| |«— 0.005 GLASS
0.320 MIN / SEALANT
| f /.
y - 0{41&0 0.200 [F —— 0.020
MAX 0.060
L_\ 1 o | o/
f I o.150
' 0.125 MIN
: 0.200
A 90° £ 4° TYP
95° £5° TYP i 0.310 | 0.055 MAX —»| |=—
[ 0.410 BOTH ENDS i i
0.008 .. l<— 0.018 £ 0.003 TYP
0.012
— [<— 0.100 £0.010 TYP
Ceramic Dual-In-Line Package (J)
Order Number DS9638MJ/883
NS Package Number JOSA
0.189 —0.197
(4-800—-5.004)
8 7 6 5
0.228—0.244
{5.791—6.108)
0.010 pax
(0.259)
LEADNO. 1/ 1 & 0 T
IDENT TYp
0.150-0.157
{3.810—3.988)
0.053 —0.069
0.010-0.020 , 450y =TTy
(0.254-0.508) 2° MAX TYP : : 0.004 —0.010
ALL LEADS (0.102-0.254)
L_/,gi ( . | B SEATING
oo A ? ? * PLANE
©0.102) 0.014
o.uus 0.010 s 0.050 um4 0.020
S8 ALLLEAD TIPS 0.016—0. 0.356) ——o | — LU TYP
{0.203—0.254) ﬁ 0-3%) Tzm) (n 356 —0.508)
TYP ALL LEADS (0.406 —1.270) TP 0. uos 0.008 1yp
TYP ALL LEADS (0.203) MOBA (REV H)

Ceramic Dual-In-Line Package (M)
Order Number DS9638CM
NS Package Number M0OSA

Jo8A (REV K)
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DS9638

0.373—0.400
(9.474-10.16)
0.090
> (2.286)
o092 BLT][6] [ 0.032 +£0.005
@2337) N (0.81320.127)
\ N 0.250 +0.005 RAD
PIN NO. 1 IDENT \ {6.35£0.127) PIN NO. 1 memﬂ.
OPTION 1
0.280 bl 2] 3] [e
— = -— 040
.11z "N 800 ot v —>| |« 0030 OPTION 2
0.300—0.320 (0.762) —_ 0.145-0.200
o828 | ¢ 20° 1P—> /<— (0.997) (3.683 —5.080)
;{ e 1 ¢ i — 1 & 0.130+0.005 ]
o 1 i 1 y  (3.302%0.127) v
- 1‘ A 0125-0140 ?
B 0.065 Y (3.175-3.556)
0125 e - D0.020
0.009-0.015 | @i (8D 90° +4° {0.508)
(0.229—0.381) DIA TYP MIN
+0.040 NOM . 0.018:+0.003
0325 _5'015 (0.457 £0.076)
: (a 255 H1- ms) l 0.100:+0.010
—0.381 (2.540£0.254)
0.045+0.015
(1.14310.381) 0.060
> 1.524
0.050 (1.524)
(1.270) NOBE (REV F)

Molded Dual-In-Line Package (N)
Order Number DS9638CN
NS Package Number NOSE
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DS9638 RS-422 Dual High Speed Differential Line Driver

Notes

TI/NATIONAL INTERIM IMPORTANT NOTICE

Texas Instruments has purchased National Semiconductor. As of Monday, September 26th, and until further notice, products sold or
advertised under the National Semiconductor name or logo, and information, support and interactions concerning such products, remain
subject to the preexisting National Semiconductor standard terms and conditions of sale, terms of use of website, and Notices (and/or
terms previously agreed in writing with National Semiconductor, where applicable) and are not subject to any differing terms and notices
applicable to other Tl components, sales or websites. To the extent information on official TI and National websites and business social
networking media, etc., pertains to both Tl and National-branded products, both companies' instructions, warnings and limitations in the
above-referenced terms of use apply.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom |www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters

dataconverter.ti.com

Consumer Electronics

www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-
defense

Power Mgmt power.ti.com Transportation and Automotive | www.ti.com/automotive

Microcontrollers

microcontroller.ti.com

Video and Imaging

www.ti.com/video

RFID

www.ti-rfid.com

Wireless

www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions

www.ti.com/lprf

Tl E2E Community Home Page

e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright© 2011 Texas Instruments Incorporated
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com/audio
http://www.ti.com/communications
http://amplifier.ti.com
http://www.ti.com/computers
http://dataconverter.ti.com
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