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SOP-16 Plastic-Encapsulate Transistors

© Features
« Darlington Amplifier Output Sustaining Voltage
+ Output Current (Single Output): 500mA (Max.) VOUT 50V(Min.)
+ High Sustaining Voltage Output: 50V (Min.) Output Current
+ Output Clamp Diodes
0.5 Ampere(Max.)

« Inputs Compatible With Various Types Of Logic

® Applications

SOP-16

+ Relay Drivers

« Hammer Drivers

« Lamp Drivers

« Line Drivers

+ Logic Buffers

+ Stepper Motors

+ IP Camera

+ HVAC Valve and LED Dot Matrix

® General Description

The ULN2003 are high-voltage, high-current darlington drivers comprised of seven NPN Darlington pairs.
All units feature integral clamp diodes for switching inductive loads.
Applications include relay, hammer, lamp and display (LED) drivers.
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® Pin Connection ® Block Diagram
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Note: The input and output parasitic diodes cannot be used as clamp diodes.

© Ordering Information

PACKAGE PACKAGE CODE | UNIT WEIGHT(g) REEL(pcs) BOX(pcs) CARTON(pcs) DELIVERY MODE

SOP-16 R3 0.152 4000 8000 40000 13"
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© Maximum Ratings (Ta=25°C Unless otherwise specified)

Parameter | Symbol | Uint | Value
Output Sustaining Voltage Vour -0.5~50
Input Voltage Vin Vv -0.5~30
Clamp Diode Reverse Voltage Vi 50
Output Current lout mA/ch 500
Clamp Diode Forward Current [ mA 500
Power Dissipation © Py w 1.25
Storage temperature Tag °C -55~+150
Junction temperature T; °C +150
Operating Temperature Torr °C -40 ~+85

Note:

(1) Absolute maximum ratings are those values beyond which the device could be permanently damaged. Absolute maximum ratings are stress ratings only and functional device operation is not
implied.

(2)On PCB (Test Board: JEDEC 2s2p)

® Recommended Operating Conditions(Ta=-40~+85°C Unless otherwise noted)

Parameter Symbol | Uint | Condition
Output Sustaining Voltage Vour Vv - 0 — 50
T;Vgrzci ri'ls Duty=10% 0 - 375
Output Current lout mA/ch T,=85°C

T=120°C Duty=50% 0 - 135

Input Voltage Vin Vv — 0 - 24

Input Voltage (Output On) Vinon) V lour=400mA 2.8 - 24
Input Voltage (Output Off) Vinior) Vv — 0 — 0.7
Clamp Diode Reverse Voltage Vi Vv - — — 50
Clamp Diode Forward Current I mA — — — 350
Power Dissipation Po w T,=85°C (Note) - — 0.65

ote: On PCB (Test Board: JEDEC 252p)

® Electrical Characteristics (Ta=25°C Unless otherwise noted)

Parameter Symbol | Uint | Condition
Ve=50V,T,=25°C - - 50
Output Leakage Current [ WA 1
Vee=50V,T,=85°C - - 100
lour=350mA,l,=500pA - 13 1.6
Collector-Emitter Saturation
Voltage Veeosan Vv lour=200mA,1,=350pA - 11 13 2
lour=100mA, |, =250pA - 0.9 1.1
DC Current Transfer Ratio hee — Vee=2V,loyr=350mA 1000 — — 2
Input Current (Output On) Iinony mA Viy=2.4V,lo,r=350mA - 0.5 0.7
Input Current (Output Off) Iiniors) HA lour=500pA,T,=85°C 50 65 — 4
Input Voltage (Output On) v v Vee=2V lour=350mA - — 26 5
nput Voltage (Output On =
p g p IN(ON) cE loor=200mA _ — 20
. Ve=50V,T,=25°C - - 50
Clamp Diode Reverse Current Ir pA 6
Ve=50V,T,=25°C - - 100
Clamp Diode Forward Voltage Ve Vv 1=350mA - — 2.0 7
Input Capacitance Cin pF - 15 -
Turn-On Delay tox Vour=50V,R,=125Q,C,=150pF - 0.1 - 8
us
Turn-Off Delay torr Vour=50V,R,=125Q,C,=150pF - 0.2 - 8
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o Test Circuit

Components in the test circuits are used only to obtain and confirm the device characteristics. These components and circuits
are not guaranteed to prevent malfunction or failure from occurring in the application equipment.
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o Test Circuit
— IF
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OPEN ¢
OPEN
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Notes:1.Pulse width 50us, duty cycle 10%,0utput impedance 50Q,tR < 5ns, tF < 10ns.
2.See below
INPUT CONDITION
Type number R, Viy
ULN2003 0 3V
3.CLincludes probe and jig capacitance.
Fig.8 ton,torr
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® Package Outline Dimensions (SOP-16)

Dimensions
Inches
- ALL ROUND
i \ /\ A 1.25 1.65 0.049 0.065
L@g@@% ijﬁ | r B 9.19 9.39 0.362 0.370
i 0 02—+ el ot C 0.10 0.30 0.004 0.012
D 9.70 10.10 0.382 0.398
H H H H H H H Hi T 1.40 1.80 0.055 0.071
L 1.17 1.37 0.046 0.054
F 0.30 0.50 0.012 0.020
O ! G 3.70 4.10 0.146 0.161
H 5.80 6.20 0.228 0.244
% H H H H H H F E 1.05 ref 0.041 ref
ek B e 0.64 ref 0.025 ref
o 0.35 ref 0.014 ref
a - 0.20 0.008
L 12° 12°
o Suggested Pad Layout
| ’_7;114.‘ ‘ Dimensions
2 ) Inches
X - 1.50 - 0.059
2 ) Y - 0.80 - 0.031
) 2 N - 1.27 - 0.050
T - o M - 7.75 - 0.305
‘7 v
—FxT M1 - 475 - 0.187
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