StarChips
Technology SCT2004

4-channel Constant Current Driver for LEDs

Features
. Current regulated output channels, constant current range: 20 — 320 mA
. Constant current source invariant to load voltage change
. Fast output current control, the minimum output enable pulse width = 80 ns
. Excellent output current matching
channel to channel : + 3%
chip to chip : + 6%
. All output current are adjusted through one external resistor
. Dimming control available
. Built-in thermal protection function
. Supply voltage range: 5V
. Package: SOP8 (with/without heat sink pad optional)

Product Description

SCT2004 is a four channels constant current driver for the LED lighting. It can
provide the finest PWM control effect with its ability to sink constant current
from LED clusters with minimum pulse width only 80 ns. The PWM control is
performed by connecting the PWM signal from system control unit to OE pin
of SCT2004. The full scale current value of each output is set by an external
resistor connected to Rexr pin.

The SCT2004 guarantees to endure maximum DC 17V at each output port.
Each output of SCT2004 can sink a constant current up to 320mA. In fields of
high power LED lighting applications, we can simply shunt the outputs to get
higher current driver-ability.

The excellent current regulation capability let SCT2004 easily drive each output
current to a constant stable status nearly without affecting by power supply of
LED, loading due to variant Vr of LEDs and operating temperature. Besides,
with built-in thermal protection function, the SCT2004 stop driving the output
while sense its junction temperature exceeds the 160 “C high limit and the
output will be turn on again while the junction temperature is below the 130 °C
low limit. Thus the driver system is protected from damage of overheat.
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Terminal Description

Pin No. Pin Name Function
1 GND Ground terminal.
) OF Input terminal of output enable signal.
Output is enabled when OE is high.
3~6 OUT1-4 Output terminals with constant current.
Input terminal used to connect an external
7 REXT . )
resistor for setting up all output current.
8 VDD Supply voltage terminal.
Equivalent Circuits of Inputs (1)
VDD VDD
OE
GND GN; GND
Ordering information
Part Number Marking Package

SCT2004CSOG | 2004CSOG

Pb free SOP8 with thermal pad(TP)

SCT2004CSPG 2004CSPG

Pb free SOP8 without thermal pad(TP)
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SCT2004

Maximum Ratings (Ta = 25 °C)
Characteristic Symbol Rating Unit
Supply voltage Vbbb 4.0~7.0 A%
Input voltage Vin -0.2 ~ Vppt0.2 A\
Output current Tout 360 mA/Channel
Output voltage Vour -0.2~17.0 \Y%
Total GND terminals current Ignp 1500 mA
Power Dissipation(Free Air) Pp 1'4,17 W
2.08(with TP) w
Thermal Resistance(Free Air) Ri-a) ?5 C/W
60(with TP) °C /W
Operating temperature Topr -40~+85 °C
Storage temperature Tsta -55~+150 °C

Recommended Operating Conditions (Ta = -40 to 85 °C unless otherwise noted)

Characteristic | Symbol Condition Min. Typ. Max. Unit
Supply voltage Vb - 4.5 - 5.5 \Y
Output voltage | Vour | OUT1~OUT4 1.0 - 17 \%
Output current Iout DC test circuit 20 - 320 mA
Vin - 2 - Vb \Y%
Input voltage
Vi - 0 - 0.4 \Y
OE pulse width tw Vpp=4.5~5.5V 30 - - ns
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SCT2004

Electrical Characteristics (Vpp=5.0V, Ta=25°C unless otherwise noted)

Characteristic | Symbol Condition Min. |Typ.| Max. |[Unit
Input voltage Vi - 2 - Yoo v
Vi - 0 - 0.4 A%
Output leakage
IZ?UITGH t & IOL VOUT =17V - - 0.5 },LA
Output current Iout Vour=1.0V | Rgxt=900 Q - 84 - mA
Current bit skew | dloyr |07 MMA IR =000@| - |=1| 3 |%
Vour=1.0V
IOUT VS. supply 0 4.5V <VDD <55V ) ) 0
voltage regulation /0/dVp Vour> 1.0V +2 oIV
IOUT VS. output 0 1V <Vour <5V 0
. - - +
voltage regulation Yo/dVouT Rexr=900 Q, Vpp = 5V 2 WiV
Rgxr= Open ,Vpp= 5V
IDD(Off) 1 EXT ’_ DD - 6 15
- OFF OUT1~OUT4=0ff
upply Rext=900 Q,Vpp= 5V
Ipp(off) 2 EXT » ¥ DD - 9 15 mA
current PP | UTI~OUT4=Off
ON | Ippon | Rexr=9008,Vpp=5V - 10| 15
OUT1~OUT4=0n
Switching Characteristics (Vpp=5.0V, Ta=25°C unless otherwise noted)
Characteristic Symbol Condition Min. | Typ. | Max. | Unit
Propagation Vpp=5.0V
Delay Time OE - OUTn tpLH VLED = VDD - 50 100 ns
(CCL?’ tO ‘CH”) VIH — VDD
Propagation Vii=GND
Delay Time | OE - OUTn | tome Rext=900 Q - 30 60 ns
(“H” tO “L”) RL: 47 Q
Pulse Width OF t, CL=10pF 80 ns
Output Rise Time of Iout tr - 10 25 ns
Output Fall Time of lout tp - 10 25 ns
4
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Test Circuit for Switching Characteristics
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SCT2004

Adjusting Output Current

All SCT2004’s output current (Ioyr) are set by one external resistor at pin REXT.
The relationship between Ioyt and resistance Rgxr is shown as the following
figure.
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Also, when SCT2004°s output voltage is set between 1 Volt and 5 Volt, the output

current can be estimated approximately by: Ioyr= 122(620 / Rgxt) (mA)
Thus the output current are all set to be about 84 mA at Rgxt =900 Q .

Load Supply Voltage (Vi)

SCT2004 can operate very well when Voyr ranging from 1V to 5V. So it is
recommended to use the lowest possible supply voltage or set a voltage reducer to
reduce the Voyr voltage. A voltage reducer lets Vour = Viep—Vpror—VE . Resistors
or Zener diode can be used in the applications as shown in the following figures.
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Power Dissipation (W)

SCT2004

Constant Current

The current characteristic of output stage is flat. The output current can kept
constant regardless of the variations of LED forward voltage when Vour > 1.0V.
The relationship between Ioyr and Vgyris shown below:
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Power Dissipation

The power dissipation (Pp) of a semiconductor chip is limited by its package and
ambient temperature. The maximum allowable power dissipation (Pp) is
determined as Pp(max)=(Tj —Ta)/R..) where Tj: the chip junction temperature,
Ta: ambient temperature, Ri..): thermal resistance. For SOP packages, the
relationship between Pp and Ta is shown as the following figure. Since P=IV, for
sink larger Iour, user had better to properly select resistors as the voltage reducers
of output channels to reduce the heat in body of SCT2004.
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Layout Guide

Use the following general guide-line when designing printed circuit boards (PCB) :

Decoupling Capacitor
Place a 0.1uF decoupling capacitor between VDD and GND pins of SCT2004.
Locate the capacitor as close to the pins as possible.

External Resistor (RExT)

Locate the external resistor as close to the REXT pin as possible to avoid the noise
influence.

Current-limited Resistor

It is recommended to use 22/33 Ohm series resistors in the power connections of
offending SCT2004s in conjunction with decoupling capacitors shunting the ICs.

Ground

Maximizing the width and minimizing the length of GND trace improve
efficiency and ground bouncing by effect of reducing both ground parasitic
resistance and inductance.

Information provided by StarChips Technology is believed to be accurate and
reliable. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Starchips can not assume responsibility and any problem
raising out of the use of the circuits. Starchips reserves the right to change product
specification without prior notice.
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Package Dimension
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SYMBOL DIMENSION (mm) DIMENSION (mil)
MIN NOM MAX MIN NOM MAX
A 1.40 1.50 1.60 55 59 63
Al 0.00 - 0.10 0 - 4
A2 - 1.45 - - 57 -
b 0.33 - 0.51 13 - 20
c 0.19 - 0.25 7.0 - 10
D 4.80 - 5.00 189 - 197
E 3.80 3.90 4.00 150 153 157
e 1.27 BSC 50 BSC
H 5.80 6.00 6.20 228 236 244
L 0.40 - 1.27 16 - 50
L1 0.95 1.05 1.15 37 41 45
Y - - 0.10 4
V) 0° 8° 0 8°
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for LED Display Drivers category:
Click to view products by Starchips manufacturer:
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