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1. General Description

AiP2003 is high voltage, high current darlington arrays each containing seven open collector darlington
pairs with common emitters.

Suppression diodes are included for inductive load driving and the inputs are pinned opposite the outputs
to simplify board layout. These versatile devices are useful for driving a wide range of loads including
solenoids, relays DC motors, LED displays filament lamps, stepper motor drive and high power buffers.
Each channel rated at 500mA,The Darlington tube can be connected in parallel to achieve higher output
current capability.

Each Darlington tube in AiP2003 is connected with a 2.7K base resistance in series. It can be directly
connected with TTL/CMOS circuit at 5V working voltage, and can directly process data that originally
required standard logic buffer to process.

Features:

®  Output current 500mA per driver

® Output voltage 50V

® TTL/CMOS compatible inputs

® Packaging form: DIP16/SOP16/TSSOP16
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Number: AiP2003-AX-QT-NO10EN

Ordering Information:
Tube packing specifications:

Packagin Markin Boxed
Part number ; ging g g TUt;?t tube Boxi_cll_ Notes
orm code quantity quantity quantity
Dimensions of
lastic enclosure:
. . 25 40 1000 |P
AiP2003DA16.TB DIP16 AiP2003 PCS/tube | tube/box | PCS/box I%}S_).Omm_xﬁ.flmm
in spacing:
2.54mm
Dimensions of
lastic enclosure:
. . 50 200 10000 |P
AiP2003SA16.TB SOP16 AiP2003 PCS/tube | tube/box | PCS/box 1Q.0mm_><3..9mm
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
. . 96 200 19200
AiP2003TA16.TB TSSOP16 AiIP2003 PCS/tube | tubelbox | PCS/box 5..0mm><fl.4rnm
Pin spacing:
0.65mm
Reel packing specifications:
Packaging | Marking Reel Boxed reel
Part number . . Notes
form code quantity quantity
Dimensions of
AiP2003SA16. TR | SOP16 | AiP2003 | 4000PCS/reel | 8000PCS/box | PIastic enclosure:
10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
AiP2003TA16.TR | TSSOP16 | AiP2003 | 5000PCS/reel | 10000PCS/hox | Plastic enclosure:
5.0mm>4.4mm
Pin spacing: 0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2. Block Diagram And Pin Description
2.1, Block Diagram

c
[ .
B
2.7KO
A 7240 A
3KO
' ?L E
Single channel
1C 2C 3C 4C 5C 6C 7C COM
n n n n n n n

[ [ [ [ [ [ ] [ ] i
1B 2B 3B 4B 5B 6B 7B E
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2.2+ Pin Configurations

1B[1]© 16] 1C
2B |2 15| 2C
3B 3] 14| 3C
4B 4 13]4C
5B |5 | 12| 5C
6B |6 | 11] 6C
B[7 10| 7C
El8 9] com
2.3+ Pin Description
Pin No. Pin Name Description
1 1B INPUT1
2 2B INPUT2
3 3B INPUT3
4 4B INPUT4
5 5B INPUT5
6 6B INPUT6E
7 7B INPUT7
8 E Ground
9 COM Common Free Wheeling Diodes
10 7C OUTPUT7Y
11 6C OUTPUT6
12 5C OUTPUTS
13 4C OUTPUT4
14 3C OUTPUT3
15 2C OUTPUT?2
16 1C OUTPUT1
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamp=25°C, All voltage referenced to E, unless otherwise specified)

Characteristic Symbol Conditions Value Unit
collector-emitter voltage
(1C~7C) Vce - -0.5t0 50 \Y
COM voltage Vcom - 50 V
input voltage Vi - -0.5t0 30 \Y/
collector peak current Icp - 500 mA/ch
forward peak current of output lox i 500 mA
clamp diode
Maximum working junction
temperature (Note 2) T ] 150
storage temperature Tstg - -56 to 150
T - 90
Thermal resistance | SOP16 01a - 115 CIW
TSSOP16 - 155
DIP 245
soldering temperature T 10s C
gtemp : SOP/TSSOP 260
Note:
1. the maximum power consumption can be calculated according to the following relationship.
p,=(r,-1.)8,
3.2. Recommended Operating Conditions
(Tamo=25"C, unless otherwise specified)
Characteristic Symbol Conditions Min. | Typ. | Max. | Unit
collector-emitter voltage Vce — 0 — 50 \%
COM voltage Vcom — 0 — 50 \%
input voltage (1B~7B) VIN — 0 — 24 \%
Duty=10% —
DIP16 uty_ Ooo 0 350
Tow=25ms | Duty=50% 0 — 100
output 7 channel | Duty=10% 0 — 300
current SOP16 lout Tav=85C | Duty=50% 0 — 90 mA
. T=120C I'pyy=10% | 0 | — | 200
Duty=50% 0 — 60
clamp diode reverse voltage VR — — — 50 \
clamp diode forward current I — — — 350 mA
working temperature range Tamb — -40 — 85 T
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3.3, Electrical characteristics
(Tamb=25°C, unless otherwise specified)

Parameter Symbol | _Test Test Conditions Min. | Typ. | Max. | Unit
Circuit
collector turn off | Circuit 1 Vce=50V, Vin=0V — — 50 UA
leakage current LEAK Vce=50V, ViN=0V, Tams=85C | — | — | 100
llector Emitt vV lout=350mA, I;n=500uA — 1.3 1.6
collector emitter CEO _ _
Saturation Voltage A o lout=200mA, I;n=350uA — 1.1 1.3 V
Circuit2 lout=100mA, I|N=250uA — 0.9 11
DC forward _ _
current Gain hre Vce=2V, lout=350mA 1000 - - -
input current linony | Circuit 3 Vin=2.4V, lout=350mA — 0.4 0.7 mA
input current linorry | Circuit 4 lout=500UA, Tamp=85C 50 65 - uA
. _— lout=350mMA — — 2.4
input voltage \Y/ Circuit5 | Vce=2V \Y
) d INON) o loor=200mA | — | — | 20
clamp diode o — —9E° - -
leakage current Ir Circuit 6 VRr=50V, Tamp=25C 50 UuA
clamp diode Ve | Circuit 7 lr=350mA - - 20| v
forward voltage
input capacitance Cin - - - 15 - pF
i Vout=50V, R =125Q, i )
opening delay ton o CL=15pF 100
Circuit 8 > v R -1 ns
ouT= y RL= > R R
turn off delay tore C=15pF 200
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4. Testing Circuit

Number: AiP2003-AX-QT-NO10EN
4.1, DC Testing Circuit
1. |LEAK 2. VCEO{SﬁT),hFE
OPEN P OPEN
‘L'LEAK
OPE Vee
\iw Vin l
3. lingony 4. linorr)
OPEN OPEN
| | i'our
IN{ON) IN[OFF)
NN, oD,
OPEN
\iN
6.
5. Vinen I
OPEN

OPEN
Vingon)

Vo d

OPEN

OPEN

OPEN
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4.2, AC Testing Circuit

8. ton, torr
INPUT OPEN VOUT
l RL
Pulse i OUTPUT
generator CL=15pF
J_;;OTEI I NOTE2
tR tF
—» «— H—P Vi
INPUT o TR
10% 10% 0
< 50us > Y
OUTPUT Ton OF Vo
H
50% 50%
VoL

Note 1: pulse width 50uS, duty cycle 10%, output impedance 50 ohm, tr<=5ns, tr<=10ns input voltage 3V

Note 2: C includes probes and capacitors on the fixture.
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5. Typical Application Circuit

CONTROL
SIGNAL

CONTROL
SIGNAL

CONTROL
SIGNAL

CONTROL
SIGNAL

CONTROL
SIGNAL

CONTROL
SIGNAL

CONTROL 4K

SIGNAL

O

7

8

AiP2003

9

16 i
35 [

6. Application Note

Notel:There is no overcurrent and overvoltage protection inside the circuit.
if the applied situation includes overcurrent. overvoltage,AiP2003 may bedestroyed.

104

So we should take care of the application with this IC.
Note2:When it is applied with a general logic circuit such as TTL or COMS, pull-down resistors should be
connected in series to avoid misoperation.
Note3:The COM pin should be shorted to the power supply to protect the IC from extra swing voltage.

DCIN_12V
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7. Package Information
7.1, DIP16

—

I

DTN
D u

O

T L.

Dimensions (mm)
Symbol Min. Max.
A2 3.20 3.60
Al 0.51 —
A 3.60 5.33
L 3.00 —
b 0.36 0.56
Bl 1.52
D 18.80 19.94
El 6.20 6.60
2.54
0.20 0.36
eB 7.62 9.30
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7.2 SOP16
L D
V A [ [ &
A QM
’ C
a2 v Jl
M m
w .
Dimensions (mm)
Symbol
y Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
0.35 0.89
0 0° 8°
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7.3 TSSOP16
D
| A ‘ \
inininininininii; ) {%% L

Tm A2 J—L#

mMm
O
‘ H ] H H H sz
€ b
Dimensions (mm)
Symbol 3
y Min. Max.
A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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8. Statements And Notes
8.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | . Hexaval Polybro .
Lead ) . Butylbe 9. B
and y and 2#3 ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; : te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthaia | e
nds unds comp ds ethers te
ounds
Lead
o] () o () ] 0] (@) 0] () ]
frame
Plastic
. [} o (@] @] @] o o o o @]
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
8.2+ Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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