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GUORUI MICROELECTRONICS CO., LTD

GR2803L

GR2803L Darlington Transistor Array

1. General Description

1.1 Description

The GR2803L device is a 20V, 500mA
Darlington transistor array. The device consists of
eight NPN Darlington pairs that feature high-voltage
outputs with common-cathode clamp diodes for
switching inductive loads. The collector-current
rating of each Darlington pair is 500 mA. The
Darlington pairs can be connected in parallel for
higher current capability.

Applications include relay drivers, hammer
drivers, lamp drivers, display drivers (LED and gas
discharge), line drivers, and logic buffers. The
GR2803L device has a 2.7kQ series base resistor
for each Darlington pair for operation directly with
TTL or 5V CMOS devices.

1.2 Features

500mA-rated collector current (single output)

High-voltage outputs: 20 V

Output clamp diodes

Inputs compatible with various types of logic

1.3 Ordering Information

PART NUMBER PACKAGE
SOP
SSOP
GR2803L
TSSOP
QFN

2. Pin Description and Functional Dia
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Figure 2.1 Top View
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Figure 2.2 Functional Diagram
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PIN No. NAME | I/O FUNCTION

SOP18 | QFN20L | TSSOP20 | SSOP24
-- -- -- 1 NC No Connect Pin
-- -- -- 2 NC No Connect Pin
-- 7 10 3 NC No Connect Pin
1 19 1 4 1B I Channel 1 Darlington Base Input
2 20 2 5 2B I Channel 2 Darlington Base Input
3 1 3 6 3B I Channel 3 Darlington Base Input
4 2 4 7 4B I Channel 4 Darlington Base Input
5 3 5 8 5B I Channel 5 Darlington Base Input
6 4 6 9 6B I Channel 6 Darlington Base Input
7 5 7 10 7B I Channel 7 Darlington Base Input
8 6 8 11 8B I Channel 8 Darlington Base Input
9 8 9 12 GND/E (C;}?F;?Crglcl); tirgitée;rsorleanrj)d by All Channels
0 | e 12 13| COM | WO | GReR eaired for mductive loads)
11 10 13 14 8C 0] Channel 8 Darlington Collector Output
12 11 14 15 7C 0] Channel 7 Darlington Collector Output
13 12 15 16 6C 0] Channel 6 Darlington Collector Output
14 13 16 17 5C (0] Channel 5 Darlington Collector Output
15 14 17 18 4C (0] Channel 4 Darlington Collector Output
16 15 18 19 3C (0] Channel 3 Darlington Collector Output
17 16 19 20 2C (0] Channel 2 Darlington Collector Output
18 17 20 21 1C (0] Channel 1 Darlington Collector Output
-- 18 11 22 NC No Connect Pin
-- -- -- 23 NC No Connect Pin
-- -- -- 24 NC No Connect Pin
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3. System Diagram

3.1 Logic Diagram

COM
2.7 kO /\ Output C
Input B K\f\/>
7.2 kQ) 3 kQ
NV AVAVAY
< j
Figure 3.1: GR2803L Logic Diagram
4. Specifications
4.1 Absolute Maximum Ratings
Symbol Parameter MIN MAX Unit
Vce Collector-Emitter Voltage 25 \
Vi Input Voltage Range, All Inputs 15 V
Peak Collector Current 500 mA
Po Power Dissipation 500 mW
Ty Junction Temperature 125 T
Top Operating Temperature -40 85 C

Absolute maximum ratings are those values beyond which the device could be permanently
damaged,These are stress ratings only,which do not imply functional operation of the device at these or any
other conditions beyond those indicated under Recommended Operating Conditions.
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—, GUORUI MICROELECTRONICS CO. , LTD GR2803L
4.2 Electrical Characteristics
4.2.1 DC Specifications
(Ta=257C, voltages are referenced to VSS (ground=0V), unless otherwise specified)

Symbol Parameter Test Condition MIN | TYP | MAX | Unit
lcex Collector Cutoff Current Vce=20V,I= 0 - 0 10 uA
liofr) Off-state input current Ic = 500 uA 50 80 -- uA
lion) Input Current VI=3.85V -- 0.9 1.3 mA

Vce=2V,lc = 200 mA - 1.9 24 Vv

Vi(on) On-state Input Voltage Vce=2V,Ic = 250 mA -- 21 2.7 \%

Vce=2V,lc = 300 mA - 2.6 3 \

Coll Emitter S _ [i=250uA,lc = 100 mA - 1 1.2 Vv

Veesay | CONGCtOr-Emitter Saturation 17 —356,A 1 = 200 mA ~ 13 | 15 | v

Voltage

[i=500uA,Ic = 350 mA - 2.1 2.3 Vv

Ir Clamp Diode Reverse Current | VrR=20V -- 0 15 uA

VE Clamp Diode Forward Voltage | Ir= 350 mA -- 1.3 2 \%
5. Parameter Measurement Information

Open Vcg Open VCE

Open

Figure 5.1: Icex Test Circuit

Open

Figure 5.3: Iion) Test Circuit
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Figure 5.2: I Test Circuit
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Figure 5.4: V,en) Test Circuit
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Figure 5.5: Vcesat) Test Circuit Figure 5.6: Ir Test Circuit
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Figure 5.7: VE Test Circuit
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6. Applications information

GR2803L is typically used to drive a high-voltage or current peripherals from an MCU or logic device
that cannot tolerate these conditions. The following design is a common application of GR2803L, driving
inductive loads. This includes motors, solenoids, and relays. Each load type can be modeled by what is
seen in Figure 6-1.

|IN1 OUTA
3
IN2 ouT2
3.3 V Logic
N IN3 oUT3
y
R i IN4 oUT4
- IN5 OUT5
nru ING oUTS
3.3V Logi
b IN7 oUT?
IN8 ouT8 QB
GND COM ?
N

Figure 6.1: GR2803L as inductive load driver
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7. Ordering Information

GUORUI MICROELECTRONICS CO., LTD

GR2803L

Orderable Device Package Type Pins Packing Package Qty
GR2803LNS18ARBQ SOP 18 Tape & Reel 2000
GR2803LSS24ARCQ SSOP 24 Tape & Reel 3000
GR2803LTS20ARCQ TSSOP 20 Tape & Reel 3000
GR2803LQA20ARCQ QFN(4*4) 20 Tape & Reel 3000
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8. Package Information

8.1 SOP18
La -
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MILLMETER
SYMBOL
MIN MNOM MAX
A - - 2.70
Al 0.08 0.18 0.28
A2 2.10 2.30 2.50
A3 0.92 1.02 1.12
b 0.35 - 0.44
b1 0.34 0.37 0.39
C 0.26 . 0.31
cl 0.24 0.25 0.26
11.25 11.45 11.65
E 10.10 10.30 10.50
El 7.30 7.50 7.70
e 1.27B5C
0.70 ] 0.85 I 1.00
L1 1.40B5C
g 0° | : | 8°
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8.2 SSOP24
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MILLMETER
SYMBOL
MIN NOM MAX
A : - 1.77
Al 0.08 0.18 0.28
i 1.20 1.40 1.60
A3 0.55 0.65 0.75
b 0.23 - 033
bl 0.22 0.25 0.28
C 0.21 - 0.26
cl 0.19 0.20 0.21
D 8.45 8.65 8.85
£ 5.80 6.00 6.20
e 3.70 3.90 4.10
e 0.635B5C
L 0.50 0.65 | 0.80
e 1.0585C
& o - | g
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8.3 TSSOP20
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Symbol Dimensions In Millimeters
MIN MOD MAX

A : 1.200
A 0.050 0.150
A2 0.800 1.050
b 0.190 0.300
c 0.090 0.200
D 6.400 6.600
E 4.300 4.500
E1 6.200 ; 6.600
e 0.650 BSC

L 0.450 | . | 0.750
H 0.250 TYP

B 0° | E | 8°
CCC 0.100
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8.4 QFN
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Side View
Dimensions In Millimeters Dimensions In Inches
S |
ymbo Min. Max. Min. Max.
A 0.700/0.800 | 0.800/0.900 | 0.028/0.031 0.031/0.035
Al 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 3.900 4100 0.154 0.161
E 3.900 4.100 0.154 0.161
D1 1.900 2.100 0.075 0.083
E1 1.900 2.100 0.075 0.083
k 0.600REF. 0.024REF.
b 0.200 0.300 0.008 0.012
e 0.500BSC. 0.020BSC.
L 0.300 0.500 0.012 0.020
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