
DS34F86/DS35F86
RS-422/RS-423 Quad Line Receiver with TRI-STATE ®

Outputs
General Description
The DS34F86/DS35F86 RS-422/3 Quad Receiver features
four independent receivers, which comply with EIA Stan-
dards for the electrical characteristics of balanced/
unbalanced voltage digital interface circuits. Receiver out-
puts are 74LS compatible TRI-STATE structures which are
forced to a high impedance state when the appropriate out-
put control lead reaches a logic zero condition. A PNP device
buffers each output control lead to assure minimum loading
for either logic one or logic zero inputs. In addition each re-
ceiver has internal hysteresis circuitry to improve noise mar-
gin and discourage output instability for slowly changing in-
put waveforms.

The DS34F86/DS35F86 offers improved performance due to
the use of state-of-the-art L-FAST bipolar technology. The
L-FAST technology allows for higher speeds and lower cur-

rents by utilizing extremely short gate delay times. Thus, the
DS34F86/DS35F86 features lower power, extended tem-
perature range, and improved specifications.

The DS34F86/DS35F86 offers optimum performance when
used with the DS34F87/DS35F87 Quad Line Driver.

Features
n Military temperature range
n TRI-STATE outputs
n Fast propagation times (15 ns typical)
n TTL compatible
n 5.0V supply
n Lead compatible and interchangeable with MC3486 and
DS3486

Connection Diagram

Function Table
(Each Receiver)

Differential Inputs Enable Output

VID = (VIN+) − (VIN−) E OUT

VID ≥ 0.2V H H

VID ≤ −0.2V H L

X L Z

Note 1: H = High Level

Note 2: L = Low Level

Note 3: Z = High Impedance (off)

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

16-Lead DIP

DS009616-1

Top View
Order Number DS34F86J or DS35F86J

See NS Package Number J16A

DS009616-2

FIGURE 1. Block Diagram
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Absolute Maximum Ratings (Note 5)

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

Storage Temperature Range
Ceramic DIP −65˚C to +175˚C

Operating Temperature Range
DS35F86 −55˚C to +125˚C
DS34F86 0˚C to +70˚C

Lead Temperature
Ceramic DIP (soldering, 60 seconds) 300˚C

Maximum Power Dissipation (Note 4) at 25˚C
Cavity Package 1500 mW

Supply Voltage 8.0V
Input Voltage 8.0V

Input Common Mode Voltage ±15V
Input Differential Voltage ±25V

Operating Conditions
DS34F86
Temperature 0˚C to +70˚C
Supply Voltage 4.75V to 5.25V

DS35F86
Temperature −55˚C to +125˚C
Supply Voltage 4.5V to 5.5V

Input Common Mode Voltage Range −7.0V to +7.0V
Input Differential Voltage Range 6V
Note 4: Derate cavity package 10 mW/˚C above 25˚C.

Electrical Characteristics (Notes 6, 7)

Over operating range, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units

VIH Input Voltage HIGH 2 V

VIL Input Voltage LOW 0.8 V

VTH(D) Differential Input Threshold −7V ≤ VCM ≤ 7V, VO = VOH 0.2 V

Voltage (Note 10) VIH = 2V VO = VOL −0.2

IIB Input Bias Current VCC = 0V or 5.25V, VI = −10V −3.25

Other inputs at 0V VI = −3V −1.50 mA

VI = +3V +1.50

VI = +10V +3.25

VOH Output Voltage HIGH −7V ≤ VCM ≤ 7V 0˚C to +70˚C 2.8

(Note 9) VIH = 2V, V

IO = −0.4 mA, −55˚C to +125˚C 2.5

VID = 0.4V

VOL Output Voltage LOW −7V ≤ VCM ≤ 7V, IO = 8 mA, 0.5 V

VIH = 2V VID = 0.4V

IOZ Off State (High Impedance) VI(D) = +3V, VIL = 0.8V, −10

Output Current VO = 0.5V µA

VI(D) = −3V, VIL = 0.8V, 10

VO = 2.7V

IOS Output Short Circuit VI(D) = +3V, VIH = 2V, −15 −100 mA

Current (Note 8) VO = 0V

IIL Input Current LOW VIL = 0.5V −100 µA

(TRI-STATE Control)

IIH Input Current HIGH VIH = 2.7V 20 µA

(TRI-STATE Control) VIH = 5.25V 40

VIC Input Clamp Diode Voltage IIC = −10 mA −1.5 V

(TRI-STATE Control)

ICC Supply Current VIL = 0V 50 mA

Note 5: “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 6: Unless otherwise specified min/max limits apply across the −55˚C to +125˚C temperature range for the DS35F86 and across the 0˚C to +70˚C range for the
DS34F86. All typicals are given for VCC = 5V and TA = 25˚C.

Note 7: All currents into the device pins are positive; all currents out of the device pins are negative. All voltages are reference to ground unless otherwise specified.

Note 8: Only one output at a time should be shorted.

Note 9: Refer to EIA RS-422/3 for exact conditions. Input balance and VOH/VOL levels are tested simultaneously for worse case.

Note 10: Differential input threshold voltage and guaranteed output levels are tested simultaneously for worst case.
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Switching Characteristics
VCC = 5V, TA = 25˚C (Figures 2, 3)

Symbol Parameter Conditions Min Typ Max Units

(Note 11)

tPHL(D) Propagation Delay Time Figure 2 15 22 ns

tPLH(D) Differential Inputs to Outputs 15 22 ns

tLZ Propagation Delay Time CL = 5 pF 14 18 ns

tHZ Controls to Outputs Figure 3 15 20 ns

tZH Figure 3 12 16 ns

tZL 13 18 ns

Parameter Measurement Information

DS009616-3

DS009616-4

FIGURE 2. Propagation Delay Differential Input to Output
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Parameter Measurement Information (Continued)

Note 11: The input pulse is supplied by a generator having the following characteristics: PRR = 1.0 MHz, 50% duty cycle, tTLH = tTHL = 6.0 ns (10% to 90%), ZO =
50Ω.

Note 12: CL includes probe and jig capacitance.

Note 13: All diodes are IN916 or equivalent.

DS009616-5

Propagation Delay TRI-STATE Control Input to Output

DS009616-6

tLZ, tZH
DS009616-7

tHZ, tZL
FIGURE 3.
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Physical Dimensions inches (millimeters)

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used herein:
1. Life support devices or systems are devices or sys-

tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure to perform when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

National Semiconductor
Corporation
1111 West Bardin Road
Arlington, TX 76017
Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

www.national.com

National Semiconductor
Europe

Fax: (+49) 0-180-530 85 86
Email: cnjwge@tevm2.nsc.com

Deutsch Tel: (+49) 0-180-530 85 85
English Tel: (+49) 0-180-532 78 32
Français Tel: (+49) 0-180-532 93 58
Italiano Tel: (+49) 0-180-534 16 80

National Semiconductor
Hong Kong Ltd.
13th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon
Hong Kong
Tel: (852) 2737-1600
Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.
Tel: 81-043-299-2308
Fax: 81-043-299-2408

Ceramic Dual-In-Line Package (J)
Order Number DS34F86J or DS35F86J

NS Package Number J16A
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