m Lead-free Green
IJIU:IS ULN2002A/ ULN2003A/ ULN2004A

treeRrPeRATES HIGH VOLTAGE, HIGH CURRENT
DARLINGTON TRANSISTOR ARRAYS

Description Pin Assignments

The ULN2002A, ULN2003A and ULN2004A are high voltage, high
current Darlington arrays each containing seven open collector

. . - . (Top View)
common emitter pairs. Each pair is rated at 500mA. Suppression
dlodgs are .mcluded' f.or |ndu'ct|v1'e load driving, the inputs and outputs 1B[1] o T6]1C
are pinned in opposition to simplify board layout.
2B [2] 15]2C
Device options are designed to be compatible with common logic 3B [3] 114] 3C
families: 4B [4] [13] 4C
ULN2002A (14-25V PMOS) 58 [5] 2] 5¢
ULN2003A (5V TTL, CMOS)
ULN2004A (6-15V CMOS, PMOS) 686 11l6C
7B [7] 10]7C
These devices are capable of driving a wide range of loads including E[8] (9] com
solenoids, relays, DC motors, LED displays, filament lamps, thermal
print-heads and high-power buffers. S0O-16
The ULN2002A, ULN2003A and ULN2004A are available in both a
small outline 16-pin package (SO-16) and PDIP-16 package. (Top View)
Ny
Features 1B[1] [16]1C
1 500mA Rated Collector Current (Single Output) 2B[2] [15]2C
1 High Voltage Outputs: 50V 3B[3] [14] 3C
1 Output Clamp Diodes 48 [4] [13] 4C
1 Inputs C(-)mpatlble- WIt-h Popular Logic Types 58 [5] 7] 5¢
1  Relay Driver Applications
T AGreeno Mol ding Compound (No 686 11]6C
§  Totally Lead-Free & Fully RoOHS Compliant (Notes 1 & 2) 7B [7] [10] 7C
1 Halogenand Anti mony Fr ee.NofeGr een E[8] 9 ]CcOoM
PDIP-16
Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS) & 2011/65/EU (RoHS 2) compliant.
2. See http://www.diodes.com/quality/lead_free.htmlf or mor e i nf or mati on about Di oodem-sandlAntimony-fpee,fGaeere d 6s de
and Lead-free.
3. Halogen- and Antimony-f r ee " Greeno products are defined as those which contain <900py
<1000ppm antimony compounds.
Connection Diagram
1C 2C 3C 4C 5C 6C 7C COM
16 15 14 13 12 11 10 9
q j |j 1} j ‘j
Lef [2] L] [a] [5] [e] [7] [8]
1B 2B 3B 4B 5B 6B 7B E
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Pin Descriptions

Pin Number . .
Pin Name Function
SO-16/PDIP-16
1 1B Input Pair 1
2 2B Input Pair 2
3 3B Input Pair 3
4 4B Input Pair 4
5 5B Input Pair 5
6 6B Input Pair 6
7 7B Input Pair 7
8 E Common Emitter (Ground)
9 COM Common Clamp Diodes
10 7C QOutput Pair 7
11 6C Output Pair 6
12 5C Output Pair 5
13 4C Output Pair 4
14 3C Output Pair 3
15 2C Output Pair 2
16 1C Output Pair 1

Functional Block Diagram

COM

Output C

ULN2002A

COM

Output C

ULN2003A: Rg = 2.7k
ULN2004A: Rg = 10.5k

ULN2003A, ULN2004A
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ULN2002A/ ULN2003A/ ULN2004A

Absolute Maximum Rati NQgS (Note 4) (@Ta = +25C, unless otherwise specified.)

Symbol Parameter Rating Unit
Vce Collector to Emitter Voltage 50 \Y
VR Clamp Diode Reverse Voltage (Note 5) 50 \Y,
\Y Input Voltage (Note 5) 30 \Y,
Icp Peak Collector Current 500 mA
lok Output Clamp Current 500 mA
ITe Total Emitter Current -2.5 A

. . . SO-16 63.0
dia Thermal Resistance Junction-to-Ambient (Note 6) TW
PDIP-16 50.0
. . SO-16 12.0
dic Thermal Resistance Junction-to-Case (Note 7) TW
PDIP-16 15.0
T Junction Temperature +150 C
TsTce Storage Temperature -65 to +150 T
Notes: 4. Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. Functional

operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

5. All voltage values are with respect to the emitter/substrate terminal E, unless otherwise noted.

6. Maximum power dissipation is a function of Ty(max), jadind Ta. The maximum allowable power dissipation at any allowable ambient temperature

is Pp = (Ts(max) i Ta)/dja. Operating at the absolute maximum T; of +150CT can affect reliability.

7. Maximum power dissipation is a function of T3( ma x 3t and Th. The maximum allowable power dissipation at any allowable ambient temperature

is Pp = (Ty(max) i Tc) hcdOperating at the absolute maximum T; of +150T can affect reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
Vce Collector to Emitter Voltage o] 50 \%
Ta Operating Ambient Temperature -40 +105 T
Electrical CharacteristiCS (@Ta = +25¢, unless otherwise specified.)
ULN2002A
Symbol Parameter Test Figure Test Conditions Min Typ Max Unit
Vion) On State Input Voltage 6 Vce =2V, Ic = 300mA o] o] 13 \%
1= 250pA, | ¢ = 100mA 6] 0.9 1.1
Collector Emitter Saturation — ~
VCE(SAT) Voltage 5 11 = 350pA, | ¢ = 200mA 5] 1 1.3 Vv
11=500pA, | ¢ = 350mA 6] 1.2 1.6
VE Clamp Forward Voltage IF = 350mA o] 1.7 2 \%
Vce=50V, |=0 o] o] 50
lcex Collector Cut-off Current ) Vce = 50V, =0 o] 6] 100 VAN
Ta=+105C V=6V o] o] 500
li(oFF) Off State Input Current 3 Vce = 50V, Ic = 500A 50 65 o] YA
I Input Current V=17V o] 0.82 1.25 mA
Ta=+105C s} 0 100
IR Clamp Reverse Current 7 VR =50V A A
o &} &} 50
Ci Input Capacitance 3 V=0, f=1MHz s} s} 25 pF
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Electrical Characteristics (Cont.) (@Ta = +25€, unless otherwise specified.)

ULN2003A
Parameter Test Figure Test Conditions Min Typ Max Unit
Ic = 200mA o] o] 2.4
Viony |On State Input Voltage 6 Vce=2V Ic = 250mA 6] 2.7 \Y
Ic = 300mA o] 3
) ) I} = 2501A, | c = 100mA 3 0.9 1.1
VeE(sA \(/:glltlzgt:r Emitter Saturation 5 I = 3500A, | ¢ = 200mA 3 1 13 v
11 =500pA, | c = 350mA o] 1.2 1.6
VE Clamp Forward Voltage IF = 350mA 6] 1.7 2 \
Vce=50V, =0 o] o] 50
lcex Collector Cut-off Current ) Vce = 50V, =0 5 5 100 LA
Ta=+105T
lorry |Off State Input Current 3 Vce = 50V, Ic = 500pA 50 65 6] VA
Iy Input Current V|=3.85V o] 0.93 1.35 mA
IR Clamp Reverse Current 7 VR =50V Ta=+105C S S 100 VA
o] o] o] 50
Ci Input Capacitance o} V=0, f=1MHz 0 15 25 pF
ULN2004A
Parameter Test Figure Test Conditions Min Typ Max Unit
lc =125mA o} o] 5
Viony |On State Input Voltage 6 Vce=2V lc = 200mA 0 0 0 \%
lc =275mA o] o] 7
Ic = 350mA d d 8
_ _ ;= 2504, | ¢ = 100mA 8 0.9 1.1
VCE(saT) \C,g:{zgfr Emitter Saturation 5 I = 3501A, | c = 200mA 3 1 13 v
I1= 500pA, | ¢ = 350mA o] 1.2 1.6
VE Clamp Forward Voltage IF = 350mA d 1.7 2 \%
Vce=50V, 1=0 o] o] 50
Icex |Collector Cut-off Current =0 o o] 100 LA
2 Vce =50V, Ta=+105C
V=6V o] o] 500
lorry |Off State Input Current 3 Vce =50V, Ic = 500pA 50 65 o] PA
Iy Input Current V=5V o] 0.35 0.5 mA
IR Clamp Reverse Current 7 VR =50V Ta= +105€ 6 6 100 A
o] o] o] 50
Ci Input Capacitance 3 V=0, f=1MHz o] 15 25 pF
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