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2.Features

500mA collector output current (single circuit)

High voltage resistance (50V)

Input compatible TTL/CMOS logic signal

Widely used in relay drive

Input port has built-in 4K pull-down resistance to 

ground

Display screen driver

3.Applications

Relay drive

Indicator light driver

4.Pinning Information

1.Description

ULN2002D is a monolithic integrated high voltage

withstand, high current Darlington array IC, with

five independent Darlington drive channels inside

the circuit. A freewheeling diode is designed inside

the circuit, which can be used to drive inductive

loads such as relays and stepping motors. Single

Darlington

The tube collector can output 500 mA current, and

multiple channels can be connected in parallel to

achieve higher current output capacity. The circuit

can be widely used in relay drive, lighting drive,

display screen drive (LED), stepping motor drive

and logic buffer.
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5.Circuit Schematic (Single Darlington Driver Circuit)

Schematic diagram of ULN2002D single circuit Darlington drive circuit
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6.Logic Diagram

Pin Number Pin Names
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Pin Descriptions

Description

Over hanging pins

1-channel inputpin

2-channel input pin

3-channel input pin

4-channel input pin

5-channel input pin

Grounding

Clamp diode common

5-channel output pin

4-channel output pin

3-channel output pin

2-channel output pin

1-channel output pin

Overhanging pins
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7.Absolute Maximum Rating (TA=25°C, unless otherwise specified)

Collector emitter voltage (13-9 pins)

COM terminal voltage (8 pins)

Input voltage (2-6 pins)

Single collector peak current

Output clamp diode forward peak current

Maximum peak current of the total emitter

Packaging thermal impedance (1)(2)(3) 

Maximum operating junction temperature

Welding temperature

Storage temperature range

Symbol value UnitsParameter

50

50

30

500

500

-2

125

150

260

-65 to 150

V

V

V

mA

mA

A

°C/W

°C

°C,10s

°C

VCE

VCOM

VI

ICP

IOK

IET

θJA

TJ

TSTG

Note: 1. The maximum power consumption can be calculated according to the following relationship, PD=(TJ-TA)/θJA

2. TJ represents the junction temperature at which the circuit operates, and TA represents the ambient temperature at which the 
circuit operates
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8.Recommended Operating Conditions
(TA=25°C, unless otherwise specified)

Output terminal voltage

Output current (SOP14)

Input Voltage

Input voltage (output turned on)

Input voltage (output shutdown)

Clamp diode reverse voltage

Clamp diode forward peak current

Working temperature range

Working temperature

Dissipative power consumption

SOP14

ConditionsSymbol Min Max UnitsParameter

0

2.8

0

-40

-40

50

60

12

12

0.7

50

350

85

125

0.8

0.32

V

mA/ch

V

V

V

V

mA

°C

°C

W

W

VCE(SUS)

IOUT

VIN

VIN(ON)

VIN(OFF)

VR

IF

TA

TJ

PD

Continuous output< TA=85°C

Iout=400mA

TA=25°C

TA=85°C

Note: 1. TA represents the ambient temperature of the circuit
2. The calculation method of circuit power consumption is: PD=VCE(ON)1× IC1+ VCE(ON)2× IC2+ VCE(ON)3× IC3 +
VCE(ON)4× IC4+ VCE(ON)5× IC5+ VIN1× IIN1+ VIN2× IIN2+ VIN3 ×IIN3+ VIN4×IIN4+ VIN5×IIN5

3. In Note 2, VCE(ON)n represents the conduction voltage drop of the corresponding channel, where n=1,2,3,4,5, and ICn represe-
nts the average load current of the corresponding channel, where n=1,2,3,4,5; VINn represents the average high level of the 
signal input for the corresponding channel, where n=1,2,3,4,5; IINn represents the average signal input current of the correspo-
nding channel, where n=1,2,3,4,5.
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VI(ON) On -state input

voltage
Figure 4

IC=30mA

IC=60mA

IC=120mA

IC=240mA

IC=350mA

IC=30mA

IC=60mA

IC=120mA

IC=240mA

IC=350mA

IC=30mA

IC=60mA

IC=120mA

IC=240mA

IC=350mA

IC=30mA

IC=60mA

IC=120mA

IC=240mA

IC=350mA

TA=0°C

TA=25°C

TA=0°C

TA=25°C

VCE=1.5V

(input not current 

limited)

II=800uA

(VCE<1.5V)

Conditions UnitsMin. Typ. Max.Parameter Test Chart

1.74

1.79

1.85

1.96

2.09

1.65

1.69

1.73

1.82

1.93

2.14

2.17

2.22

2.33

2.44

2.17

2.2

2.25

2.35

2.45

2.1

2.15

2.2

2.35

2.5

2

2

2.1

2.2

2.3

2.57

2.6

2.66

2.8

2.93

2.6

2.64

2.7

2.82

2.94

V

9.Electrical Parameter Characteristic Table
(TA=25°C, unless otherwise specified)
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VI(ON) On -state input

voltage

VCE(SAT) Collector 

emitter saturation 

voltage drop

Figure 4

Figure 3

IC=30mA

IC=60mA

IC=120mA

IC=240mA

IC=350mA

IC=30mA

IC=60mA

IC=120mA

IC=240mA

IC=350mA

IC=30mA

IC=60mA

IC=120mA

IC=240mA

IC=350mA

IC=30mA

IC=60mA

IC=120mA

IC=240mA

IC=350mA

TA=0°C

TA=25°C

TA=0°C

TA=25°C

II=1mA

(VCE<1.5V)

VI=2.4V

(II>800uA)

Conditions UnitsMin. Typ. Max.Parameter Test Chart

2.45

2.48

2.54

2.65

2.77

2.5

2.53

2.58

2.69

2.8

0.81

0.86

0.94

1.12

1.3

0.76

0.81

0.88

1.03

1.2

2.94

2.98

3.05

3.18

3.32

3

3.04

3.1

3.23

3.36
V
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Input Current (Figure 2) II

VF

ICEX

VCE

IR

tPLH

tPHL

Clamp diode forward

voltage drop (Figure 6)

Collector turn off leakage

current (Figure 1)

Collector withstand voltage

(Figure 1)

Clamp diode reverse leakage

current (Figure 5)

Low high transmission delay

(Figure 7)

Transmission delay high low

(Figure 7)

VI=12V

VI=6V

VI=4.5V

VI=2.4V

VI=12V

VI=6V

VI=4.5V

VI=2.4V

TA=0°C

TA=25°C

TA=0°C

TA=25°C

IC=60mA

IF=350mA

VCE=50V, II=0

VCE=50V, II=0

VR=50V

VL=12V, RL=45Ω

VL=12V, RL=45Ω

Conditions UnitsMin. Typ. Max.Parameter Symbol

7.03

3.27

2.16

0.88

6.5

3.05

2.04

0.85

1.56

1.55

50

50

50

1

1

0.15

0.15

1.6

1.6

mA

V

μA

V

μA

μs

μs
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Figure 1. ICEX Test Circuit Figure 2. II Test Circuit

Figure 3. VCE(sat) Test Circuit Figure 4. IR Test Circuit

Figure 5. VI (on) Test Circuit Figure 6. VF Test Circuit

10.Electrical Parameter Testing Schematic Diagram
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50%
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50%

Input
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t

RL

Output
+ CL=15pF

 

Figure 7. Transmission delay waveform

Note: The capacitive load in Figure 7 is the parasitic capacitance of the oscilloscope probe.
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11.Typical Characterisitics
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Figure 8: The relationship between input current and
input voltage

Figure 9: The relationship between collector emitter
saturation voltage drop and collector current

Collector current Ic (mA)
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12.Application Information

Figure 10. Typical application circuit diagram of ULN2002D

The application of ULN2002D is not limited to the application circuit diagram shown in Figure 10. In particular, the 

drive circuit load can be 5 relays or 5 LED's. The specific application depends on the actual situation. Figure 10 

only shows the load types that can be driven by ULN2002D. In addition to the load type shown in Figure 10, 

ULN2002D can also drive stepping motor, toy motor and other loads.

Although ULN2002D is not a CMOS type electrostatic sensitive device, appropriate anti-static measures should be 

taken in actual use to avoid leakage, function failure and other situations when the device is subjected to too strong 

electrostatic pulse impact.

ULN2002D is widely used in relay drive circuits. When controlling 220V and other strong currents, special attention 

should be paid to the isolation between strong current and weak current to prevent strong current signals from 

coupling to the output end of the drive circuit, causing device breakdown and other failures.
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D
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h θ

C
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13.SOP-14 Package Outline Dimensions

8°

0°

θ

DIMENSIONS (mm are the original dimensions)

Min
Max

0.05 1.35 0.65 0.203 0.17 8.45 5.80 3.80 0.25

1.75

-

0.25 1.55 0.75 0.305 0.25 8.85 6.20 4.00 0.501.30

1.24

Symbol A A1 A2 A3 b C D E E1 e h

0.40

0.80

L

Min
Max 1.10

1.00

Symbol L1
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14.Ordering Information

yww: Batch Code

Base QTY Delivery ModePackageOrder Code

UMW ULN2002D SOP-14 2500 Tape and reel
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UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version 

of product documentation and verify the completeness and currency of the information before placing an order.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied, 

by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective 

owners.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United 

States, the United Kingdom, the European Union, and other relevant countries, regions, and international 

organizations.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining 

applications, nor for any other applications where product failure could result in personal injury or death. If customers 

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the 

entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are 

responsible for adhering to safety standards and implementing safety measures during system design, prototyping, 

and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or 

property damage.

15.Disclaimer
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