
Description

The ULN2803A device is a 50 V, 500 mA Darlington transistor array.The device consists of eight

NPN Darlington pairs that feature high-voltage outputs with common-cathode clamp diodes for switching

inductive loads. The collector-current rating of each Darlington pair is 500 mA. The Darlington pairs may

be connected in parallel for higher current capability.

Applications include relay drivers, hammer drivers, lamp drivers, display drivers (LED and gas 

discharge), line drivers, and logic buffers. The ULN2803A device has a 2.7k Ω  series base resistor for

each Darlington pair for operation directly with TTL or 5V CMOS devices. 

Features

 500-mA-Rated Collector Current (Single Output)

 High-Voltage Outputs: 50 V

 Output Clamp Diodes

 Inputs Compatible With Various Types of Logic
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Pin Descriptio and Functional Diagram

Ordering Information

Orderable Device Package Type Pins Packing Package Qty

ULN2803A

SSOP 24 Tape & Reel 3000
TSSOP 20 Tape & Reel 3000
QFN(4*4) 20 Tape & Reel 3000

SSOP-24

PIN1



ELECTRONICS CO.,LTD Darlington Transistor Arrays

HUAXUANYANG      HXY

 www.hxymos.com   Shenzhen HuaXuanYang Electronics CO.,LTD

TSSOP-20 QFN4X4-20

Functional Diagram

ULN2803A
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PIN No.
NAME I/O FUNCTION

QFN4X4-20 TSSOP-20 SSOP-24
-- -- 1 NC No Connect Pin
-- -- 2 NC No Connect Pin
7 10 3 NC No Connect Pin
19 1 4 1B I Channel 1 Darlington Base Input
20 2 5 2B I Channel 2 Darlington Base Input
1 3 6 3B I Channel 3 Darlington Base Input
2 4 7 4B I Channel 4 Darlington Base Input
3 5 8 5B I Channel 5 Darlington Base Input
4 6 9 6B I Channel 6 Darlington Base Input
5 7 10 7B I Channel 7 Darlington Base Input
6 8 11 8B I Channel 8 Darlington Base Input

8 9 12 GND/E Common Emitter Shared by All Channels
(typically tied to ground)

9 12 13 COM I/O Common Cathode Node for Flyback
Diodes (required for inductive loads)

10 13 14 8C O Channel 8 Darlington Collector Output
11 14 15 7C O Channel 7 Darlington Collector Output
12 15 16 6C O Channel 6 Darlington Collector Output
13 16 17 5C O Channel 5 Darlington Collector Output
14 17 18 4C O Channel 4 Darlington Collector Output
15 18 19 3C O Channel 3 Darlington Collector Output
16 19 20 2C O Channel 2 Darlington Collector Output
17 20 21 1C O Channel 1 Darlington Collector Output
18 11 22 NC No Connect Pin
-- -- 23 NC No Connect Pin
-- -- 24 NC No Connect Pin

ULN2803A
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Logic Diagram

Absolute Maximum Ratings
Symbol Parameter MIN MAX Unit
VCE Collector-Emitter Voltage 50 V
VI Input Voltage Range, All Inputs 30 V

Peak Collector Current 500 mA
PD Power Dissipation 500 mW
TJ Junction Temperature 125 ℃

TOP -40 85 ℃Operating Temperature
   Absolute  maximum  ratings  are  those  values  beyond  which  the  device  could  be  permanently

 damaged,These are stress ratings only,which do not imply functional operation of the device
 

at
 these or any other conditions beyond those indicated under Recommended  Operating  Conditions.

Electrical Characteristics
(Ta=25℃, voltages are referenced to VSS (ground=0V), unless otherwise specified)

Symbol Parameter Test Condition MIN TYP MAX Unit
ICEX Collector Cutoff Current VCE=50V,II= 0 -- -- 50 uA
II(off) Off-state input current IC = 500 uA 50 80 -- uA
II(on) Input Current VI=3.85V -- 0.9 -- mA

VI(on) On-state Input Voltage
VCE=2V,IC = 200 mA -- 1.8 2.4 V
VCE=2V,IC = 250 mA -- 1.85 2.7 V
VCE=2V,IC = 300 mA -- 1.9 3 V

VCE(sat)
Collector-Emitter Saturation
Voltage

II=250uA,IC = 100 mA -- 0.9 1.2 V
II=350uA,IC = 200 mA -- 1 1.3 V
II=500uA,IC = 350 mA -- 1.25 1.7 V

IR Clamp Diode Reverse Current VR=50V -- -- 50 uA
VF Clamp Diode Forward Voltage IF= 350 mA -- 1.3 2 V
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Parameter Measurement Information

ICEXTest Circuit II(off)Test Circuit

II(on)Test Circuit VI(on) Test Circuit

VCE(sat) Test Circuit IR Test Circuit



ELECTRONICS CO.,LTD
ULN2803A

Darlington Transistor Arrays

HUAXUANYANG      HXY

 www.hxymos.com   Shenzhen HuaXuanYang Electronics CO.,LTD

VF Test Circuit

ULN2803A as inductive load drive

Applications information
    ULN2803A is typically used to drive a high-voltage or current peripherals from an MCU or logic 
device that cannot tolerate these conditions. The following design is a common application of 
ULN2803A, driving inductive loads. This includes motors, solenoids, and relays. Each load type can 
be modeled by what is seen in Figure .

r
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Outline Drawing

SSOP-24
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TSSOP-20

ULN2803A
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ULN2803A

QFN4X4-20



ELECTRONICS CO.,LTD Darlington Transistor Arrays

HUAXUANYANG      HXY

 www.hxymos.com   Shenzhen HuaXuanYang Electronics CO.,LTD

Attention

■ Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle

applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications

whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG

ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

■ HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that

exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

■ Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,

characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,

characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and

states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

■ HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor

products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other

property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

■ In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein

are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

■ No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including

photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA

XUAN YANG ELECTRONICS CO.,LTD.

■ Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.

HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

■ Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.
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