
DS34C87

http://www.hgsemi.com.cn VER:V1.41 / 9

DS34C87 CMOS Quad TRI-STATE ®

Differential Line Driver

General Description
The DS34C87 is a quad differential line driver designed for digital data

transmission over balanced lines. The DS34C87 meets all the requirements of
ElA standard RS-422 while retaining the low power characteristics of CMOS.
This en ables the construction of serial and terminal interfaces while
maintaining minimal power consumption.

The DS34C87 accepts TTL or CMOS input levels and trans- lates these
to Rs-422 output levels. This part uses special output circuitry that enables the
individual drivers to power down without loading down the bus. The DS34C87
also in- cludes special power up and down circuitry which will TRI- STATE the
outputs during power up or down， preventing spurious glitches on its outputs.
This device has separate enable circuitry for each pair of the four drivers. The
DS34C87 is pin compatible to the DS3487.

All inputs are protected against damage due to electrostatic discharge by
diodes to Vcc and ground.

Features
 TTL input compatible.
 Typical propagation delays: 8 ns.
 Typical output skew: 0.5 ns.
 Outputs won't load line when Vcc =0V.
 Meets the requirements of ElA standard RS-422.
 Operation from single 5V supply.
 TRI-STATE outputs for connection to system buses.
 Low quiescent current.

Ordering Information
DEVICE Package Type MARKING Packing Packing Qty

DS34C87N DIP-16 DS34C87 TUBE 1000pcs/box

DS34C87M/TR SOP-16 DS34C87 REEL 2500pcs/reel

DS34C87MT/TR TSSOP-16 34C87 REEL 2500pcs/reel

DIP-16

SOP-16

TSSOP-16
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Connection and Logic Diagrams
DIP-16/SOP-16/TSSOP-16

Truth Table

INPUT CONTROL INPUT
NON-INVERTING

OUTPUT
INVERTING
OUTPUT

H
L
X

H
H
L

H
L
Z

L
H
Z

L=Low logic state
X=Irrelevant

H= High logic state
Z= TRI-STATE(high impedance)

Absolute Maximum RatingS (Notes1&2)
PARAMETER LIMITS
Supply Voltage (VCC) -0.5 to 7.0V

DC Voltage (VIN) -1.5V to VCC+1.5V

DC Output Voitage (VOUT) -0.5V to 7V

Clamp Diode Current(LIK ,LOK) ±20 mA

DC Output Current, Per Pin(LOUT) ±150 mA

DC VCC OR GND Current (LCC) ±150 mA

Storage Temperature Range(TSTG) -65°C to +150°C

Power Dissipation(note3)(PO) 500 mW

lead temperature(TL)(soldering 10 sec) 260°C

Operating Conditions
MIN MAX UNITS

Supply Voltqge(Vcc) 4.50 5.50 V

DC Input or Output Voitage(Vin Vout) 0 VCC V

Operating Temperature Range (tA) -40 +85 ℃

Input Rise Or Fall Times (tr ,tf) 500 ns

http://www.hgsemi.com.cn/


DS34C87

http://www.hgsemi.com.cn VER:V1.43 / 9

DC ElectricalCharacteristics VCC = 5V ±10% (Unless Otherwise Specified) (Note4)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

VIH
High Level Input
Voitage

2.0 V

VIL
Low Level Input
Voitage

0.8 V

VOH
High Level Output
Voitage

VIN = VIH OR VIL,
LOUT=-20 MA

2.5 V

VOL
Low Level Output
Voltage

VIN = VI OR VL
IOUT=48 MA

0.5 V

VT
Differential Output
Voltage

RL=100Ω
(NOTE 5)

2.0 V

IVTI-IV�TI
Difference In
Differential Output

RL=100Ω
(NOTE 5)

0.4 V

VOS
Common Mode
Output Voltage

RL=100Ω
(NOTE 5)

3.0 V

IVOS-V�OSI
Difference In
Common Mode Output

RL=100Ω
(NOTE 5)

0.4 V

IIN Input Current VIN =VCC，GND,VIH, OR VIL ±10 µA

ICC
Quiescent Supply
Current

IOUT =0µA,
VIN = VCC OR GND
VIN =2.4VOR 0.5V(NOTE 6)

200
0.8

µA
MA

IOZ
Tri-State Output
Leakage Current

VOUT = VCC OR GND
CONTROL=VIL

±0.5 ±0.5 µA

ISC
Output Short
Circuit Current

VIN = VCC OR GND
(NOTE 7)

-30 -150 MA

IDFF
Output Leakage Current
Power Off

VCC=0V
VOUT =6V
VOUT=-0.25V

100
-100

µA
µA

Note1:Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings
indicate conditions for which the device is intended to be functional, but specific performance is not ensured.
Note 2: Uniess otherwise specified, all votages are referenced to ground.all currents into dovice pins are positive; all currents out of device
pins are negative.
Note3:Power Dissipation Temperature Derating "N" Package: -12 mW/℃ From 65℃ To 85℃.

"M" Packege: -12 mW/℃ From 100℃ To 125℃.
Note4:Unless Otherwise Specifted Min/Max Limits Apply Across The -40℃ To 85℃ Temperature Range.All Typicals Are Given For

Vcc=5V And Ta =25℃.
Note 5: See Ela Specilication RS-422 For Exact Test Conditions.
Note 6: Moasured por input. All other inputs at vcc or gnd.
Note 7: Only one output at a time should be shorted.
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Switching Characteristics Vcc=5V±10%，tr = tf =6ns(Figures 1, 2, 3, and 4) (Note 4)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

TPLH.TPHL Propagation delay input to output S1 Open 8 ns

SKEW (note 8) S1 Open 0.5 ns

TTLH, TTHL Differential output rise and fall times S1 Open 8 ns

TPZH Output enable time S1 Closed 13 ns

TPZL Output enable time S1 Closed 15 ns

TPHZ Output disable time (note9) S1 Closed 9 ns

TPLZ Output disable time (note9) S1 Closed 10 ns

CPD Power dissipation capacitance (note 10) 100 pF

CIN Input capacitance 10 pF

Note 8:Skew isdefined as the difference in propagation delays between complementary oulputs at the 50% point.
Note9:Output isable time is the delay from ENABLE or ENABE� �������� being switched to the output transistors turning off. The actual disable
times are less than indicated due to the delay added by the RC time constant of the load.
Note 10:Cppdeterminesthe no load dynamic power consumption,PDC=CPD V2ccf+Icc VCC and the no load dynamic current consumption,
Is=Cpd Vccf + Icc.

AC Test Circuit and Switching Time Waveforms

Note:C1=C2=C3=40pF,R1=R2=50N,R3-5000Ω
FIGURE 1.AC Test Circuit
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AC Test Circuit and Switching Time Waveforms (Continued)

FIGURE 2. Propagation Delays FIGURE 3. Enable and Disable Times

FIGURE 4. Differential Rise and Fall Times

Typical Applications
Two-Wire Balanced System,RS-422
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Physical Dimensions
DIP-16

B D1
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c d

a b

D

A

L
L
1

Dimensions In Millimeters(DIP-16)

Symbol： A B D D1 E L L1 a b c d
Min： 6.10 18.94 8.10 7.42 3.10 0.50 3.00 1.50 0.85 0.40

2.54 BSC
Max： 6.68 19.56 10.9 7.82 3.55 0.70 3.60 1.55 0.90 0.50

SOP-16

１ Package top mark may be in lower left corner or unmark

mark unmark

OR

A1

A

D

0,25

Q

A1

A

D

0,25

Q

B

C1C

a b

１

Dimensions In Millimeters(SOP-16)

Symbol： A A1 B C C1 D Q a b

Min： 1.35 0.05 9.80 5.80 3.80 0.40 0° 0.35
1.27 BSC

Max： 1.55 0.20 10.0 6.20 4.00 0.80 8° 0.45
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Physical Dimensions
TSSOP-16

Dimensions In Millimeters(TSSOP-16)

Symbol： A A1 B C C1 D Q a b
Min： 0.85 0.05 4.90 6.20 4.30 0.40 0° 0.20

0.65 BSC
Max： 0.95 0.20 5.10 6.60 4.50 0.80 8° 0.25
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Revision History
REVISION
NUMBER DATE REVISION PAGE

V1.0 2017-1 New 1-9

V1.1 2019-9 Modify the package dimension diagramTSSOP-16、Updated DIP-16 dimension、
Add annotation for Maximum Ratings. 2、6、8

V1.2 2022-6 Update encapsulation type 1

V1.3 2024-10 Update Lead Temperature 2

V1.4 2025-11 Update important statements、Update SOP-16 Dimension drawing 6、9
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IMPORTANT STATEMENT:
Huaguan Semiconductor reserves the right to change products and services offered without prior notice. Customers should obtain the latest relevant

information before placing orders and verify that such information is current and complete. Huaguan Semiconductor assumes no responsibility or liability for
altered documents.

Customers are responsible for complying with safety standards and implementing safety measures when using Huaguan Semiconductor products in system
design and end-product manufacturing. You assume full responsibility for: selecting the appropriate Huaguan Semiconductor products for your application;
designing, validating, and testing your application; and ensuring that your application complies with applicable standards and all other safety, security, or other
requirements. This is to prevent potential risks that may lead to personal injury or property damage.

Huaguan Semiconductor products are not approved for use in life support, military, aerospace, or other high-risk applications. Huaguan products are neither
intended nor warranted for use in such systems or equipment. Any failure or malfunction may lead to personal injury or severe property damage. Such
applications are deemed "Unsafe Use." Unsafe Use includes, but is not limited to: surgical and medical equipment, nuclear energy control equipment, aircraft or
spacecraft instruments, control or operation of vehicle power, braking, or safety systems, traffic signal instruments, all types of safety devices, and any other
applications intended to support or sustain life. Huaguan Semiconductor shall not be liable for consequences resulting from Unsafe Use in these fields. Users
must independently evaluate and assume all risks. Any issues, liabilities, or losses arising from the use of products beyond their approved applications shall be
solely borne by the user. Users may not claim any compensation from Huaguan Semiconductor based on these terms. If any third party claims against Huaguan
Semiconductor due to such Unsafe Use, the user shall compensate Huaguan Semiconductor for all resulting damages and liabilities.

Huaguan Semiconductor provides technical and reliability data (including datasheets), design resources (including reference designs), application or other
design advice, web tools, safety information, and other resources for its semiconductor products. However, no guarantee is made that these resources are free
from defects, and no express or implied warranties are provided. The use of testing and other quality control techniques is limited to Huaguan Semiconductor’s
quality assurance scope. Not all parameters of each device are tested.

Huaguan Semiconductor’s documentation authorizes you to use these resources only for developing applications related to the products described herein.
You are not granted rights to any other intellectual property of Huaguan Semiconductor or any third party. Any other reproduction or display of these resources is
strictly prohibited. You shall fully indemnify Huaguan Semiconductor and its agents against any claims, damages, costs, losses, and liabilities arising from your
use of these resources. Huaguan Semiconductor shall not be held responsible.
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