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SEMICONDUCTOR

TECHNICAL DATA

ULN2803AP/AF
ULN2804AP/AF

8 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The ULN2803/4 are high-voltage, high-current darlington

drivers comprised of eight NPN darlington pairs.

All units feature integral clamp diodes for switching inductive loads.
Applications include relay, hammer, lamp and display(LED) drivers.

FEATURES
- Output Current (Single Output) : 500mA Max.
- High Sustaining Voltage Outputs : 50V Min. DIM [MILLIMETERS
) A 25 IMAX
- Output Clamp Diodes A B | 640202
- - - - gl—ll_ll_lml_ll_ll_l;@l c 350£02
- Inputs Compatible With Various Types of Logic. 1 > 120501
- PKG Type, P : DIP-18 f—fi—————m d 05001
G 415+03
- PKG Type, F : SOP-18 e e e R L | 330£03
P 254
TYPE INPUT BASE RESISTOR DESIGNATION R
ULN2803 2.7kQ TTL, 5V C-MOS L5
ULN2804 10.5kQ 6 ~ 15V P-MOS, C-MOS DIP-18
MAXIMUM RATINGS (Ta=25C, unless otherwise noted) |
ainjain njnim i f——
I T =
CHARACTERISTIC SYMBOL | RATING | UNIT | T L
o Tle o Pl
Output Sustaining Voltage VeEsus) -0.5~50 \%
Output Current lout 500 mA/ch
Input Voltage Vin -0.5~+30 v *—WA DIM| MILLIMETERS
18 +
) Reverse Voltage VR 50 \% DOBBEAR Qlﬁ ] ;1 17155i fjfs
Clamp Diode ! B2 103202
Forward Current Ie 500 mA | D 04201
—- & 8 G | 020101005
o AP 1.47 W O ‘ H 251£02
Power Dissipation ) L 065£02
AF 0.96 W iEEEEIEER P 127
1 9 T 027+0 1/-0 05
Operating Temperature Topr -40 ~ 85 C
Storage Temperature Ty -55~150 C SOP-18
2009. 08. 14 Revision No : 0 First Silicon 1/7




r

ULNZ2803AP/AF ULNZ2804AP/AF

PIN CONNECTION (TOP VIEW)

SOP-18
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NOTE. The input and output parasitic diodes cannot be used as clamp diodes.
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r ULN2803AP/AF  ULNZ2804AP/AF

RECOMMENDED OPERATING CONDITIONS (Ta=-40 ~85C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Output Sustaining Voltage Vcesus) 0 - 50 Vv
Tpw=25ms, Duty=10%, 8 Circuits 0 - 347
AP
Tpw=25ms, Duty=50%, 8 Circuits 0 - 123
Output Current lout mA/ch
Tpw=25ms, Duty=10%, 8 Circuits 0 - 268
AF
Tpw=25ms, Duty=50%, 8 Circuits 0 - 90
Input Voltage VN 0 - 30 Vv
ULN2803 35 - 30
Input Voltage
VinoN) \
(Output ON)
ULN2804 8 - 30
Clamp Diode Reverse Voltage Vr - - 50 \%
Clamp Diode Forward Current I - - 400 mA
AP - - 0.52
Power Dissipation Po w
AF - - 0.35
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ULNZ2803AP/AF  ULNZ2804AP/AF

ELECTRICAL CHARACTERISTICS (Ta=25C, unless otherwise noted)

TEST
CHARACTERISTICS SYMBOL CIRCUIT TEST CONDITION MIN. | TYP. | MAX. | UNIT
Vee=50V, Ta=25C - - 50
Output Leak ULN2803 -
| 1 V=50V, Ta=85TC - - 100
Current CEX CE HA
ULN2804 Vee=50V, V=1V - - 500
|OUT=350mA, IINZSOOﬂA - 1.3 1.6
Collector-Emitter Saturation Voltage VcE(sat) 2 lout=200mA, 1;y=3501A - 1.1 13 \Y
|0UT=100mA, ||N:250ﬂA - 0.9 1.1
ULN2803 V|n=3.85V - 0.93 1.35
Iinony 3 Vin=5V - | 03| 05 | mA
Input Current ULN2804
V|N:12V - 1.0 1.45
IIN(OFF) 4 |OU-|—:500,uA, Ta=85T 50 65 - ,uA
VCE:2V1 IOUTZZOOmA - - 2.4
ULN2803 Vce=2V, loyut=250mA - - 2.7
VCE:2V! IOUT:300mA - - 3.0
Input Voltage
\Y 5 Vcee=2V, loyt=125mA - - 5.0 Vv
(Output On) IN(ON) CE ouT
VCE=2V1 IOUT:ZOOmA - - 6.0
ULN2804
VCE=2V! IOUT:275mA - - 7.0
Vee=2V, lour=350mA - - 8.0
DC Current Transfer Ratio hee 2 Vee=2V, loyr=350mA 1000 - -
Ta=25C (*1) - - 50
Clamp Diode Reverse Current Ir 6 UA
Ta=85C (*1) - - 100
Clamp Diode Forward Voltage Ve 7 1F=350mA - - 2.0 \Y
Input Capacitance Cin - - 15 pF
Turn-On Delay ton - 0.1 -
8 R =125, Vour=50V us
Turn-Off Delay torr - 0.21 -
*1 VR=VR MAX
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r ULN2803AP/AF  ULN2804AP/AF

TEST CIRCUIT
OPEN
I cex
l v,
OPEN CE

3 linon OPEN
e, OPEN
\73:
5 VIN(ON) OPEN
louT
VIN(ON) VcE

2. VcEGsat) - hre
OPEN

N lout

!

VCE , VCE(sat)

lout
hFe = N
4. 1 IN(OFF) OPEN
lout
l'IN (OFF)
6. IR
%
OPEN VR
OPEN 71”

7. Ve
VF W'F
OPEN
OPEN
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r ULN2803AP/AF  ULN2804AP/AF

8. ton. torr

INPUT OPEN

PULSE
GENERATOR

OUTPUT
(Note 2) L

C | =15pF
Note 1
77L7( oy L . (Note 3)

Input Condition

ty tf
v
Z 90% 90% IH
50% 50% X
INPUT \
-+ 10% 10% - 0
50ps
ton toFF
VoH
OUTPUT
50% 50%
VoL

Notes : 1. Pulse Width 50 s, Duty Cycle 10%
Output Impedance 50Q , t, <5ns, t; <10ns

2. See below

Input Conditions

Type Number R, Viy
ULN2803 0 3V
ULN2804 0 8V

3. C, includes probe and Jig capacitance.
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ULNZ2803AP/AF  ULNZ2804AP/AF

INPUT CURRENT Iy (MA)

OUTPUT CURRENT I oyt (MA)

ALLOWABLE POWER DISSIPATION Pp (W)

600

400

200

15

1.0

0.5

In - Vin
ULN2803 .
<
E
Z
/ |:
Z
i
MAX =+

/ —r - %
TYP _L— O
T _ 7 L —TwiN 5
— 7 - L — =9
Z

=]

3 4 5
INPUT VOLTAGE V |y (V)
loutr - VeE(say
<
E
/ =
/ 3
/ E
/ Z
&/ E
/o 5
/\"\/ @V O
/ (,;o =
v z
5
A d o
7
0.5 1.0 15 2.0

VCE(sat) V)

COLLECTOR-EMITTER SATURATION VOLTAGE

Pp - Ta

o) @ Type-P Free Air

@ Type-F Free Air
@

N
N
RN
~
S
AN
50 100 150

AMBIENT TEMPERATURE Ta (°C)
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