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% 18 < ULN2803A

XINBOLE Eight channel high-voltage, high current Darlington transistor array

Description

The ULN2803A is a 50V, 500mA 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 500mA. 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 has a 2.7 kQ series base resistor for each Darlington pair for operation directly

with TTL or 5V CMOS devices.

Features

» 500mA Rated Collector Current (Single Output)
» High Voltage Outputs: 50 V

» Output Clamp Diodes

» Inputs Compatible With Various Types of Logic

Applications

Relay Drivers
Hammer Drivers
Lamp Drivers

Line Drivers
Logic Buffers

Stepper Motors

IP Camera
HVAC Valve and LED Dot Matrix

YV ¥V VV VY VY

DIP-18
Ordering Information
Product Model Package Type Marking Packing Packing Qty
XBLW ULN2803AN DIP-18 ULN2803AN Tube 1000pcs/Box
XBLW ULN2803ADTR SOP-18 ULN2803A Tape 2000pcs/Reel
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XINBOLE Eight channel high-voltage, high current Darlington transistor array

Circuit schematic (single Darlington)
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XINBOLE Eight channel high-voltage, high current Darlington transistor array

Pin Configurations

18 []O ~ 8] 1c
2B [2 17] 2c
3B [3] 16] 3C
aB [3 i5] ac
o 5| ULNBOA [ =c
6B [6 13] ec
7B [7 2] 7c
8B [8 11] sc
GND [9 10] com

Pin Functions

NAME PIN NO. TYPE DESCRIPTION

1B 1

2B 2

3B 3

4B 4

5B 5 I Channel 1 through 8 Darlington base input

6B 6

7B 7

8B 8

1C 18

2C 17

3C 16

4Cc 15

5C 14 0] Channel 1 through 8 Darlington collector output

6C 13

7C 12

8C 11
GND 9 — Common emitter shared by all channels (typically tied to ground)
com 10 I/0 Common cathode node for flyback diodes (required for inductive loads)
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Absolute Maximum Ratings

(Ta=25 °C, unless otherwise specified )

ULNZ2803A

Eight channel high-voltage, high current Darlington transistor array

Parameter Symbol Value Units
Input Voltage Vin -0.5~30 \
Output Voltage Vour -0.5~50 \
Clamp Diode Reverse Voltage Ve 55 v
Output Current lour 500 mA
Clamp Diode Forward Current I 500 mA
Storage Temperature Tste -55~150 °C
Operating Junction Temperature T -40~150 °C
Recommended Operating Conditions
(Ta=25 "C, unless otherwise specified )
Value
Parameter Units
Symbol Min Max
Collector-Emitter Voltage Vee 0 50 V
Operating Temperature Range Torr —40 +85 °C
Typical Characteristics
ELECTRICAL CHARACTERISTICS
(Ta=25 'C, unless otherwise specified )
ULN2803A
Parameter Test Conditions Min | Typ | Max Units
Teex Collector cutoff current Ve =50V, I, =0 seeFigure3 500 pA
Vee =50V, Ic= 500 pA,
Tigoft) ] i ’ ’ 50.0 | 65.0 HA
Off-state input current Ta=70°C see Figure 4
Tigon) Input current Vi=3.85V, SeeFigure5 1.35| mA
Ve =2V Ic = 200 mA 2.4
Vion) On-state input voltage e Ic =250 mA 2.7 \
see Figure 6
Ic =300 mA 3.0
I; = 250 pA,
Ic =100 mA
see Figure 7 ¢ 0.9 L1
I =350
VeEsat) Collector-emitter saturation voltage ! WA Ic =200 mA 1 1.3 A
see Figure 7 i
I =500
=500 1A Ic = 350 mA 13| 16
see Figure 7 ’ i
Ir Clamp diode reverse current Ve =50V, seeFigure 8 -4.0 50.0 LA
Ve Clamp diode forward voltage IF =350 mA see Figure 9 0.5 2.0 v
Ieeerv Collector cutoff current Vee=50V, Vin =1V seeFigure 10 | -5.0 80.0 LA
G Input capacitance Vi=0, f=1MHz 15 25 pF
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XINBOLE Eight channel high-voltage, high current Darlington transistor array

Switching Characteristics Ta=25°C

Parameter Test Conditions Min | Typ | Max | Units
toLH Propagation delay time, low- to high-level output Vs =50V, C, = 15 pF, R_= 163 Q, 130 .
toHL Propagation delay time, high- to low-level output . 20
See Figure 11
VOH High-level output voltage after switching Vs = 50V, Io = 300 mA, see Figure 12 |y — 20 mv
Typical Characteristics
. 2.
= 25 > 5 /
1 1
& 225 TA=25°C o 225 [ Tp=25°C
s > =250 pA /
o 2 % 2 T 4
> > -
S 175 A11=250 A 5 175 =350 A, —/
® / Ij =350 pA " /
S / 5 ]
£ 15 Iy = 500 pA 2 15
: yy % Pz
E 1.25 V/ 5 1.25 /, ——
= = =500 pA
w1 " g 1 =
g 075 / g o5 A/
2 / E 7
S o5 8 o5
1 1
g 0.25 Tg-“ 0.25
o] w
& 0 o 0
> 0 100 200 300 400 500 600 700 800 > 0 100 200 300 400 500 600 700 800
Ic-Collect or Current-mA Ic(tot)-Total Collect or Current-mA
Figure 1.Collector-Emitter Saturation Voltage Figure 2.Collector-Emitter Saturation Voltage vs
vs Collector Current(One Darlington) Total Collector Current(Two Darlingtons in Parallel)
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ULN2803A

Eight channel high-voltage, high current Darlington transistor array

Typical Characteristics Measurement
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XINBOLE Eight channel high-voltage, high current Darlington transistor array

Typical Characteristics Measurement

Input Open vg=50V
—_———
| 1 RL=163Q
Pulse | I
Generator | Output
(see Note A) |
Iy e

CL=15pF
I (see Note B)
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| L ViH
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Input | F 90% 90% N_| (see Note C)
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Voltage Waveforms

A.  The pulse generator has the following characteristics: PRR = 12.5 kHz, Zg =50 Q.

B. C.includes probe and jig capacitance.
C. V|H =3V
Figure 11. Propagation Delay Times
Vs
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Voltage Waveforms

A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Z5 = 50 Q.
C_ includes probe and jig capacitance.
C. V=3V

w

Figure 12. Latch-Up Test
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XINBOLE Eight channel high-voltage, high current Darlington transistor array

Typical Application
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Figure 13. ULN2803A as Inductive Load Driver
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NBOLE Eight channel high-voltage, high current Darlington transistor array
|
Size Dimensions In Millimeters Size Dimensions In Inches
Symhol Min (mm) Nom (mm ) Max (mm) Symbol Min(in) Nom(in) Max (in)
A 3. 200 3,300 3. 400 A 0.126 0. 130 0.134
b 0. 440 0. 530 b 0.017 0.021
bl 0. 430 0. 460 0. 490 bl 0.017 0.018 0. 019
c 0. 250 0. 300 c 0.010 0.012
cl 0. 240 0. 250 0. 260 cl 0.009 0. 010 0.010
D 22. 80 22.90 23. 00 D 0.898 0.902 0.906
6. 400 6. 500 6. 600 E 0.252 0. 256 0. 260
2. 54(BSC) e 0. 1(BSC)
eA 7.620 9. 500 eA 0. 300 0. 374
L 3.000 L 0.118
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NBOL Eight channel high-voltage, high current Darlington transistor array
I
- SOP-18
Size Dimensions In Millimeters Size Dimensions In Inches

Symbol Min (o) Nom () Max (um)  [Symbol Min(in) Nom (in) Max (in)
D 11. 25 11.45 11.65 D 0. 443 0.451 0. 459
E 7. 300 7.500 7. 700 E 0. 287 0. 295 0.303
E1 10.10 10. 30 10. 50 El 0. 398 0. 406 0.413
B 0.4 (1YP) B 0. 016 (TYP)
e 1. 27 (TYP) e 0. 050 (TYP)
[ 0. 200 0. 250 0. 300 c 0. 008 0.010 0.012
A2 2. 240 2.340 2. 440 A2 0. 088 0. 092 0.096
Al 0. 100 0.150 0. 250 Al 0. 004 0. 006 0.010
A 2. 590 A 0.102
L1 1. 300 1. 400 1. 500 L1 0.051 0. 055 0. 059
L 0. 700 0. 800 1. 000 L 0. 028 0. 031 0. 039
0 1° 8° 9 1° 8°
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XINBOLE Eight channel high-voltage, high current Darlington transistor array

Statement:

B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,
customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

B Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of loss
of personal injury or loss of property situation!

m  XBLW products have not been licensed for life support, military, and aerospace applications, and therefore
XBLW is not responsible for any consequences arising from the use of this product in these areas.

®  If any or all XBLW products (including technical data, services) described or contained in this document are
subject to any applicable local export control laws and regulations, they may not be exported without an
export license from the relevant authorities in accordance with such laws.

B The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a standalone
device, the Customer should ultimately evaluate and test the device installed in the Customer's product
device.

®  XBLW documentation is only allowed to be copied without any alteration of the content and with the relevant
authorization. XBLW assumes no responsibility or liability for altered documents.

m  XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive to
provide customers with better performance and better quality products.
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