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General Description

The DS26C32A is a quad differential line receiver designed
to meet the RS-422, RS-423, and Federal Standards 1020
and 1030 for balanced and unbalanced digital data transmis-
sion, while retaining the low power characteristics of CMOS.
The DS26C32A has an input sensitivity of 200 mV over the
common mode input voltage range of +7V. The DS26C32A
features internal pull-up and pull-down resistors which pre-
vent output oscillation on unused channels.

The DS26C32A provides an enable and disable function com-
mon to all four receivers, and features TRI-STATE @ outputs

with 6 mA source and sink capability. This product is pin com-
patible with the DS26LS32A and the AM26LS32.

Features

CMOS design for low power

+0.2V sensitivity over input common mode voltage range
Input fail-safe circuitry.

Inputs won't load line when Vi = 0V

Meets the requirements of EIA standard RS-422
TRI-STATE outputs for connection to system buses

Ordering Information

NS Part Number SMD Part Number NS Package Number Package Description
DS26C32AME/883 5962-9164001M2A E20A 20LD Leadless Chip Carrier
DS26C32AMJ/883 5962-9164001MEA J16A 16LD Ceramic Dip
DS26C32AMW/883 5962-9164001MFA W16A 16LD Ceramic Flatpack
DS26C32AMWG/883 5962-9164001MXA WG16A 16LD Ceramic SOIC

Connection Diagrams
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Logic Diagram
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Absolute Maximum Ratings (vote 2, Note 1)

Supply Voltage (Vc)

Common Mode Range (V)
Differential Input Voltage (Vp;x)
Enable Input Voltage (V)

Storage Temperature Range (T Stg)

Lead Temperature (Soldering 4 sec.)

Recommended Operating Conditions

Supply Voltage (Vc)
Operating Temperature Range (T,)

Quality Conformance Inspection
Mil-Std-883, Method 5005 - Group A

Min
4.50
-55

7V
+14V
+14V
7V
-65°C < T, < +150°C
260°C

Max Units
5.50 \Y
+125 °C

Subgroup Description Temp °C
1 Static tests at +25
2 Static tests at +125
3 Static tests at -55
4 Dynamic tests at +25
5 Dynamic tests at +125
6 Dynamic tests at -55
7 Functional tests at +25

8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Switching tests at +125
11 Switching tests at -55
12 Settling time at +25
13 Settling time at +125
14 Settling time at -55
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DS26C32AMQML

DC Parameters

DS26C32AM Electrical Characteristics

Symbol Parameter Conditions Notes Min | Max Units Sub-
groups
Vi Minimum Differential Input Voo =5V, Vg =Vpyor Vg, -200 | +200 mV 1,2,3
Voltage 7 <Vey<+7
R Input Resistance Voo =5V, -7 < Vg < +7, 4.5 11 KQ 1,2,3
One input AC Gnd
I Input Current Voo =5V, V, =+10V, +1.8 mA 1,2,3
Other Input = Gnd
Veo =5V, V, =-10V, 2.7 mA 1,2,8
Other Input = Gnd
Vou Logical "1" Output Voltage Voo = 4.5V, Vi = +1V, 3.8 \ 1,2,3
lo =-6.0mA
VoL Logical "0" Output Voltage Vee =5.5V, Vo = Max, 0.3 \ 1,2,3
Vpirs = -1V, lg = 6.0mA
Viu Minimum Enable High Level (Note 3) 2.0 \ 1,2,3
Voltage
Vi Maximum Enable Low Level (Note 3) 0.8 \Y 1,2,3
Voltage
loz Maximum TRI-STATE Output  [Vy =V or Gnd, +5.0 pA 1,2,3
Leakage Current Enable = V,, Enable = V
I Maximum Enable Input Current |V, = Vs or Gnd 1.0 pA 1,2,3
lec Quiescent Power Supply Current| Vs = +1V, Vo = 5.5V 25 mA 1,2,3
AC Parameters - Propagation Delay Time
The following conditions apply, unless otherwise specified. Ve =5V £10%, C = 50pF, Vi = 2.5V
Symbol Parameter Conditions Notes Min | Max Units Sub-
groups
toLH Input to Output Prop Delay Veou =0V 35 ns 9,10, 11
toHL Input to Output Prop Delay Ve =0V 35 ns 9,10, 11
tRise Output Rise Time Veou =0V ns 9,10, 11
tean Output Fall Time Vey =0V ns 9,10, 11
tor2 Output Disable Time R, = 1000Q 29 ns 9,10, 11
tozL Output Enable Time R, = 1000Q 29 ns 9,10, 11
tppz Output Disable Time R, = 1000Q 29 ns 9,10, 11
tezn Output Enable Time R, = 1000Q 29 ns 9,10, 11

Note 3: Parameter tested Go-No-Go only.

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics. The guaranteed
specifications apply only for the test conditions listed. Some performance characteristics may degrade when the device is not operated under the listed test
conditions.

Note 2: Unless otherwise specified, all voltages are referenced to ground.
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Typical Performance Characteristics

Differential Propagation Delay
vs Temperature
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Differential Skew vs
Temperature
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DS26C32AMQML

- OUTPUT LOW VOLTAGE - V
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Input Voltage
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Hysteresis & Differential
Transition Voltage vs
Temperature

1

=
=1

Viy

~
[

AL

V1u

o
S

>
o

o

!
N
w

|
o
o

|
~
w

1il

'
o
o

-40 -15 10 35 60 85
T, - TEMPERATURE - €

20163123

- OUTPUT LOW VOLTAGE - V

VoL

- INPUT CURRENT - mA

Vig. Vo, Vigy - TRANSITION VOLTAGE - mV

Output Low Voltage vs
Output Low Current
1.0

0.8

Vo = 4.5V

/
. / VCC =35.0vV

0.2 e
A Voo = 5.5
00 L L ! T1T TT T
0 5 10 15 20 25

lo, = OUTPUT LOW CURRENT = m#

\N

0.6

20163120

Input Current vs Power
Supply Voltage
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- SUPPLY CURRENT - mA
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Supply Current vs
Data Rate
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DS26C32AMQML

AC Test Circuit and Switching Time Waveforms
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C, includes load and test jig capacitance.
S; = V¢ for ipz , and tp , measurements.
S, = Gnd for tpz,, and tp;, measurements.

FIGURE 1. Test Circuit for TRI-STATE Output Tests
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FIGURE 3. TRI-STATE®Output Enable and Disable Waveforms
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Typical Applications

Two-Wire Balanced Systems, RS-422

ENABLE
1/4 DS26C32A
DATA
DATA OUTPUT
11/4 DS26C31 RT

20163109
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DS26C32AMQML

Revision History Section

Released Revision Section Changes

10/26/2010 A New Release, Corporate format MDS data sheets converted into one Corp. data
sheet format. MNDS26C32AM-X Rev 0BO will be
archived.
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Physical Dimensions inches (millimeters) unless otherwise noted
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DS26C32AMQML Quad Differential Line Receiver

Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:
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Interface www.national.com/interface Eval Boards www.national.com/evalboards
LVDS www.national.com/lvds Packaging www.national.com/packaging
Power Management www.national.com/power Green Compliance www.national.com/quality/green
Switching Regulators [ www.national.com/switchers Distributors www.national.com/contacts
LDOs www.national.com/Ido Quality and Reliability www.national.com/quality
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Voltage References www.national.com/vref Design Made Easy www.national.com/easy
PowerWise® Solutions www.national.com/powerwise |Applications & Markets www.national.com/solutions
Serial Digital Interface (SDI) | www.national.com/sdi Mil/Aero www.national.com/milaero
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SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
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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
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