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ULN2003/ULN2004
Seven Darlington array

Description

The ULN2003, ULN2004,are high voltage,high current
Darlingtonarrays each containing even open collector
Darlington pairs with common emitters.

Each channel ratedat 500mA and can with stand peak
currents of 600mA.Suppression diodes are include

for inductive load driving and the inputs are pinned
opposite the outputs to simplify board layout.

The versions interface to all commonlogic families:
--ULN2003(5VTTL,CMOS)
--ULN2004(6-15VCMOS,PMOS)

Features

B Seven Darlingtons per package

Bl Output current 500 mA per driver (600 mA peak)
B Output voltage 50 V

M Integrated suppression diodes for inductive loads
B Outputs can be paralleled for higher current

B TTL/CMOS/PMOS/DTL compatible inputs
M Inputs pinned opposite outputs to simplify
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ULN2003/ULN2004
Seven Darlington array

Diagram

Schematic diagram
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Maximum ratings
Absolute maximum ratings
Symbol Parameter Value Unit
Vo Qutput voltage 50 \
Vv Input voltage (for ULN2003A/D - 2004A/D ) 30 \Y
Ic Continuous collector current 500 mA
Ig Continuous base current 25 mA
Ta Operating ambient temperature range -40to 85 °C
TsTg Storage temperature range - 55t0 150 °C
T, Junction temperature 150 °C
Thermal data
Symbol Parameter DIP-16 S0-16 Unit
Rinia Thermal resistance junction-ambient, Max. 70 120 °C/W
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Electricalcharacteristics

Ta = 25 °C unless otherwise specified.

Symbol Parameter Test condition Min. | Typ. | Max. | Unit
Vee =50V, (Figure 1.) 50
Tp = 85°C, Vg =50 V (Figure 1.) 100
lcex | Output leakage current Ta =85°C for ULN2002, Ve =50 V, HA
V=86V (Figure 2.) 500
Ta = 85°C for ULN2002, Ve =50V, 500
V=1V (Figure 2.)
lc =100 mA, Ig = 250 pA 0.9 1.1
Collector-emitter saturation
VCE(SAT) Voltage (ngre 3) IC= 200 mA, |B= 350 IJA 1.1 1.3 V
Ic =350 mA, Ig= 500 pA 1.3 1.6
for ULN2002, V| =17 V 0.82 | 1.25
for ULN2003, V| =3.85 V 093 | 1.35
liony |Input current (Figure 4.) mA
for ULN2004, V=5V 035 | 0.5
V=12V 1 1.45
liorr) |Input current (Figure 5.) Tp = 85°C, I = 500 pA 50 65 HA
Veg=2 V, for ULN2002
lc =300 mA 13
for ULN2003
lc =200 mA 2.
le =250 mA 42.
Vion) |Input voltage (Figure 6.) Ic =300 mA 7 \")
for ULN2004 3
lc =125 mA 5
Ic =200 mA 6
lc =275 mA 7
le =350 mA 8
DC Forward current gain for ULN2001, Vg =2V,
hre (Figure 3.) lc = 350 mA 1000
C, Input capacitance 15 25 pF
tpy | Turn-on delay time 0.5V,t0 0.5 Vg 0.25 1 ps
tpye | Turn-off delay time 0.5V,t0 0.5 Vg 0.25 1 ps
| Clamp diode leakage current Vg=30V 50 UA
R -
(Figure 7.) Tp=85°C,Vg=50V 100
Clamp diode forward voltage _
VE (Figure 8. ) Ir =350 mA 1.7 2 Vv
Www.jsmsemi.com - RYE|



JSMSEMI
e GELL

ULN2003/ULN2004
Seven Darlington array

Test circuits

Figure 1. Output leakage currentFigure

Figure 2. Output leakage current
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Figure 3.Collector-emitter saturation voltage

Figure 4.Input current (ON)
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Figure 6.Input voltage
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Figure 8.Clamp diode forward voltage
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Typical performance characteristics

Figure 9.Collector current vs. saturation

Figure 10.Collector current vs. saturation
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Figure 15.Peak collector current vs. duty
cycle (DIP-16)

Figure 16.Peak collector current vs. duty
cycle (SO-16)
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