CBM2003A
COREBAI

BEREF OPERATION INSTRUCTION

Features and Applications

® 500-mA Rated Collector Current (Single Output)
® High-Voltage Outputs...50V

® Output Clamp Diodes

® Inputs Compatible With Various Types of Logic
® Relay Driver Applications

Description

The CBM2003A are monolithic high-voltage, high-current Darlington transistor arrays. Each
consists of seven n-p-n Darlington pairs that feature high-voltage outputs with
common-cathode clamp diodes for switching inductive loads. The collector-current rating of a
single Darlington pair is 500 mA. The Darlington pairs may be paralleled for higher current
capability. Applications include relay drivers, hammer drivers, lamp drivers, display drivers (LED
and gas discharge), line drivers, and logic buffers.

The CBM2003A has a 2.7-kQ series base resistor for each Darlington pair for operation directly
with TTL or 5-V CMOS devices.
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Pin Configuration

Pin Description

Pin Num Symbol

1 1B
t 2B
3 3B
4 4B
5 5B
6 6B
7 7B
16 1C
15 2C
14 3C
13 4C
12 5C
11 6C
10 7C
9 COM
8 E

OPERATION INSTRUCTION

B[ 1] ® 16 | 1c
2B[ 2 15 | 2c¢
3B[ 3 14 | 3C
aB| 4 13 | 4ac

CBM2003
5B| 5 12 | 5C

TOP VIEW
6B 6 11 | 6C
78| 7 10 | 7¢
E 8 9 |com

I/0 Pin Description

I Channel 1 through 7 Darlington base input

o] Channel 1 through 7 Darlington collector output

Common cathode node for flyback diodes (required for
inductive loads)
Common emitter shared by all channels (typically tied to

ground)
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COREBAI CBM2003A
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Absolute Maximum Ratings (T, =25°C)

Limit Values

Parameter Symbol Unit
Min. Max.
Output Sustaining Voltage Vesus) -0.5 50 \Y
Output Current lout 500 mA/ch
Input Voltage Vin -0.5 30 Vv
Clamp Diode Reverse Voltage Vi 50 \Y
Clamp Diode Forward Current le 500 mA
DIP 1.15
Power Dissipation Po w
SOP 0.95
Operating Temperature Torr -40 85 °C
Storage Temperature Tstg -55 150 °C

* Stresses beyond those listed under “absolute maximum ratings” may cause permanent
damage to the device. These are stress ratings only and 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.

Recommended Operating Conditions (T,=-40~85°C)

Limit Value
Parameter Symbol Test Condition Unit
Min Max
Output Sustaining Voltage Veesus) 0 50 Vv
Tpw=25ms,Duty=10%, 7 Circuits 0 370
DIP
Tpw=25ms,Duty=30%, 7 Circuits 0 200
Output Current lout mA/ch
Tpw=25ms,Duty=10%, 7 Circuits 0 390
SOP
Tpw=25ms,Duty=30%, 7 Circuits 0 150
Input Voltage Vin 0 3.
Clamp Diode Reverse Voltage Vkr 50
Clamp Diode Forward Current Ir 400 mA
DIP 0.52
Power Dissipation Pp W
SOP 04
FOCUS ON DEVELOPMENT e« SINCERELY SERVICE « INNOVTIVE FUTURE www.corebai.com
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Electrical Characteristics (Ta= 25°C unless otherwise noted)

Parameter Test Fig. Test Conditions Min Typ Max Unit
lc=125mA
1c=200mA 24
Ic=250mA 2.7
Vieon) On-state Input Voltage 6 V=2V Y
1c=275mA
lc=300mA 3
lc=350mA
1,=250uA Ic=100mA 0.9 1.1
Veegsat Collector-emitter saturation voltage 5 1,=350uA 1c=200mA 1 1.3 Vv
1,=500uA lc=350mA 1.2 1.6
1 V=50V =0 50
lcex Collector outoff current Vce=50V, =0 100 uA
? Ta=85°C V=1V
Hee DC Current Transfer Ratio 5 Vee=2V, loyr=350mA 1000
Ve Clamp forward voltage 8 l.=350mA 1.7 2 Vv
V=50V
liof Off-state input current 3 1c=500uA 50 65 uA
Ta=85°C
V=24V 0.4 0.7
Iy Input current 4 V=5V mA
V=12V
Ir Clamp reverse current 7 VRr=50V 50
Vr=50V Ta=85°C 100 uA
C Input capacitance V=0 f=1MHz 15 25 pF

Switching Characteristics (T,=25°C)

Parameter Test Conditions Min Typ Max Unit

Propagation delay time .
Tein . See Figure 9 0.25 1 us
low-to-high-level output

Propagation delay time
Pag y 0.25 1 us

Tone .
high -to- low —level output

V5=50V, lo=300mA

Von  High-level output voltage after switching See Fi 10 Vs-20 mV
ee Figure

* EOS (Electrical Over Stress) Immunity Level
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Test Circuit

Test conditions
Trig}ger Vee 12V
IN - out o I%I Power on time 5000ms
oc()sV 1 0 ;ﬁgvauge Current max 1.'0A
= I = IN pin4
7 ouT pin13

tE (Endurance time) : time until IC damage / Criterion : IC should survive EOS
EOS Immunity Level: More than 5000ms

Parameter Measurement Information

Open Ve Open Ve
lcex lcex
Open I _>o Vi %e ¢
Figure 1. Icex Test Circuit Figure 2 . Icex Test Circuit
Open
Open Vce R
lioft l le licon)
— Vi %6 Open
Figure 3 . l;os Test Circuit Figure 4 . |, Test Circuit
Open Open
lc
hpe=——

I.T_ | IE _Tlc Vl_(g)

Note:ll is fixed for measursing VCE(sat)Variable or messuring h=E

Figure 5. Hee Ve Test Circuit Figure 6 . Vi(on) Test Circuit
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CBM2003A

.%%%55 Al OPERATION INSTRUCTION
Vr
e
Open
Figure 7 . I Test Circuit Figure 8 . V¢ Test Circuit
“ 50% 50%
Input i i
— tp — — tpin —
Output
P &0% 50%
VOLTAGE WAVEFORMS
Figure 9. Propagation Delay-Time Waveforms
TEST CIRCUIT
_’ ‘_ <5ns
L Vi
4 (see Note C)
oV
A 40uS
VoH
Output \
VoL
VOLTAGE WAVEFORMS
Figure 10. Latch-Up Test Circuit and Voltage Waveforms
NOTES:
A. The pulse generator has the following characteristics: Prr = 12.5 kHz, Z5=50.
B. CL includes probe and jig capacitance.
C. V|H =3V
FOCUS ON DEVELOPMENT e SINCERELY SERVICE « INNOVTIVE FUTURE www.corebai.com
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Typical Characteristics

OPERATION INSTRUCTION

COLLECTOR-EMITTER

SATURATION VOLTAGE
Vs

COLLECTOR CURRENT

(ONE DARLINGTON)

COLLEC TOR-EM ITTER
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Vs
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TWO DARLINGTONS PARALLELED)
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Figure 11 Figure 12
COLLECTOR CURRENT
VS
INPUT CURRENT
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Figure 13
Figure 13
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Thermal Information
D PACKAGE N PACKAGE
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
S Vs
DUTY CYCLE DUTY CYCLE
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Application Information
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Figure 16. TTL to Load
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Figure 17. Use of Pullup Resistors to Increase Drive Current
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Package Information

SOP-16
_ IAAAARAAR
| o 8 R

ajseyepspepey s L/%%E,

OOooooooo. |
il i

MILLIMETER(MM)

C SEATING PLANE

SYMBOL
MIN MAX

A 9.80 9.98

B 5.80 6.20

C 1.52 1.72

D 033 0.51

F 0.40 127

G 1.27BSC

H 3.81 3.99

J 0° 8°

K 0.10 0.25

R 0.25 0.5
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DIP-16

CBM2003A

0 B e e B i B

El

16

1

[ S S N

e

BASE

OPERATION INSTRUCTION

ETAL

UNIT:mm

|7 c
cl

WITH PLATING
SECTION B-B

MILLIMETER(MM)

A3
A1 A2 \ X l
_
—
L
B B b Bl B
MILLIMETER(MM)
SYMBOL SYMBOL
MIN NOM MAX MIN
A 3.60 3.80 4.00 cl 0.24
A1 0.51 D 18.90
A2 3.10 3.30 3.50 E1 6.15
A3 142 152 162 e
b 0.44 0.53 eA
b1 0.43 0.46 0.48 eB 7.62
B1 1,52 BSC eC 0
c 0.25 0.31 L 3.00
80x80
110x140
L/F EART (Mil)
140x170

NOM MAX
0.25 0.26
19.10 19.30
6.35 6.55
2.54 BSC
7.62 BSC
9.50
0.94
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TSSOP-16
D ™
<
3 / \ 0.25
NA A
Tmimiminininin) BRI N N,
—A T T e |_
<
L1
< b
b1
N AN
O r 4
N C1 C
nongopn v L |
BEST METAL \\
—Pple( b WITH PIATING
<
MILLIMETER(MM) MILLIMETER(MM)
SYMBOL SYMBOL
MIN NOM MAX MIN NOM MAX
A 1.75 D 9.70 9.90 10.10
Al 0.10 0.25 E 5.80 6.00 6.20
A2 1.35 1.40 1.45 E1 3.70 3.90 410
A3 0.60 0.65 0.70 e 1.27 BSC
b 0.39 048 L 0.50 0.80
b1 0.38 0.41 043 L1 1.05 BSC
C 0.21 0.26 6 0° 8°
cl 0.19 0.20 0.21
75x75
L/F &R~ (mm) 90x110
70x180
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Package/Ordering Information

ORDERING
CBM2003AS16
CBM2003AS16-RL
CBM2003AS16-REEL
CBM2003ATS16
CBM2003ATS16-RL
CBM2003ATS16-REEL

CBM2003ADP16

TEMPRANGE
-40°C~85°C
-40°C~85°C
-40°C~85°C
-40°C~85°C
-40°C~85°C
-40°C~85°C
-40°C~85°C

PACKAGE
SOP-16
SOP-16
SOP-16

TSSOP-16

TSSOP-16

TSSOP-16

DIP-16

OPERATION INSTRUCTION

MARK TRANSPOT
CBM2003AS Tape and Reel, 2500
CBM2003AS Tape and Reel, 3000
CBM2003AS  Tape and Reel, 4000
CBM2003AT  Tape and Reel, 2500
CBM2003AT Tape and Reel, 3000
CBM2003AT Tape and Reel, 4000
CBM2003AD | Tube, 2500
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