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Bright Power Semiconductor

BP5178GCL

TRIAC Dimmable Single String LED Driver

Description

BP5178GCL is a high current and high precision
TRIAC dimmable Linear LED Driver, integrated
with High Voltage regulation MOSFET and JFET
supply, specially designed for AC line LED strings
forwarded with high voltage and low current. In
application, it complies with EMI and safety
standard with no Magnetics and filters.

BP5178GCL can drive precision constant current
by option of an external resistor, optimizing input
current at different input voltage to achieve better

Features

Simple BOM, small size
Excellent dimming performance
PF>0.7

Integrated with 350V HV MOS
Good line regulation

Fast startup

1+5% LED output current con
LED current set by extern
Adjustable IC internal ther
ESOP-8 Package
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system efficiency and power factor. Applicatio
BP5178GCL adopted intelligent bleeder control, ~ ® GU10/ bulb/J&mps
to achieve better system efficiency and dimming ¢ Ot EDNig
performance.
BP5178GCL can select different thermal
regulation temperature by different RTH pin
setting. IC will decrease the output current wit
junction temperature higher than internal thérma
regulation temperature.
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Figure 1 BP5178GCL typical application circuits
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Ordering Information

Part Number Package Temperature Packing Method Mark
. . Tape BP5178G
BP5178GCL ESOP-8 -40 °C to 105 °C XOXOXXXYL
4,000 pcs/reel XYWWC
Pin mapping &
Ve R
TRIAC [ O ] VIN « XXXXXY: Lot Code
: X: sign
HV [ XY: Mark
WW: week
cs1 [
cs2[] i
Figure 2 m
Pin Descriptions (
AN
Pin No. Pin Name Descriptions
‘ v.
1 TRIAC T etect pin
7
2 HV igh voltage power supply
3 CS1 eeder current sense, connect resistor to CS2
4 A cs2 LED current sense, connect resistor to GND
5 )} Input voltage sense, line regulation compensation
RTH Thermal regulation setting, connect resistor to GND
DRAIN Drain of internal power MOS
8 VIN Drain of internal bleeder circuit power MOS
EXP PAD GND IC ground
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Absolute Limit(Note 1)

Symbol Parameter Range Units

VIN Drain of internal bleeder circuit power -0.3~350 vV
MOS
DRAIN Drain of internal power MOS -0.3~350 Vv
HV IC High voltage power supply -0.3~350 \%
\
TRIAC, CS1, CS2, Low voltage pins 0.3~7
VD, RTH 9P ' \
P Power dissipation(note 2 1.2 \ w
DMAX p ( ) A
Bua Thermal resistor 100 é oc/W
A

T, Junction temperature ) 40 to”50 oC
Tsto Storage temperature range 55 to 150 oC

Note 1: Stresses beyond those listed under “absolute maximum ratings” ma
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Electrical Characteristics(note 4,5) (unless specified, otherwise Ta=25°C)

Symbol Description Test condition Min. | Typ. | Max. [ Unit

Power supply

lop IC operating current 200 uA

Current sense

Vst Current sense 1 240 mV
Ves2 Current sense 2 855 900 945 \

Current sense 2 )
VCSZ_cIamp l.Jrren Sense 255 W
minimum clamp x

Power MOSFET -
VIN breakdown
BVbss_vin Ves=0V/Ips=250uA | 35 \
- voltage 2&
Ioss vin | VIN saturation current M 40 mA
BVbss Drain break down Ves=0V/Ips=250 3 V
lose Drain saturation Y 280 A
current
Thermal Regulation
TRreGH Thermal regulation 1 ,ETH ting 135 °C
TreG2 Thermal regulation 2 |L4RTHshort tgGND 150 °C
Note 4: Production testing of the chip is performed a
Note 5: The maximum and minimum parame ifiethare guaranteed by test, the typical value are guaranteed by design, characterization
and statistical analysis
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Block Diagram
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Figure 3 BP*%*8GCINblock‘diagram

Application Information

BP5178GCL is a high current precis IAC
dimmable Linear LED Drj egrated” with
High Voltage regulation i and JFET
supply, specially designe line LED

strings forwarded, with high voltage and low
current.

pin, starting work once internal
power on threshold.

2 Operation

BP5178GCL can drive precision constant
current by option of an external resistor,
optimizing input current at different input voltage
to achieve better system efficiency and power
factor.

3 Bleeder Control

BP5178GCL adopted intelligent bleeder control,
to achieve better system efficiency and dimming
performance. Bleeder will be turned off if there is
no TRIAC dimmer detected. Bleeder current can
be set by different resistance at CS1 pin.

VCS 1

I/ ==
BLEEDING R R
cs1 T Res)

4 Current control, output setting

BP5178GCL can setting accurate output current
by different resistance at CS2 and VD pin.

Main power current calculate:

VCS 2
RCS 2

I —

LED —

As recommended, at 120Vac line voltage input
condition, set the input power less than 10W
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depend on thermal capability of heatsinking.

When VD pin voltage is higher than 0.5V, Vcs2
reference voltage start varies opposite with VD
voltage, and will be clamped at minimum
300mV.

Ves2/V A
0.90

Figure 4 VD Compensation curve
5 Thermal regulation

BP5178GCL has thermal regulation available on
chip to balance the power delivering and
temperature increasing. To improve the syste

reliability, the output current to be regulate

lower refer to the junction temperatureNI|

thermal regulation temperature can_be set

()Q

6 Heat sink enhancement

For higher input power application:
® Use aluminum substrate PCB
® Increase GND pad copper area

® Reduce LED bulb circumstance
temperature

7 PCB Layout
Suggestion for BP5178GCL PCB lay

GND
Use the trace for curgent sefige resigtor as short
as possible. E the per area for

GND/DRAIN t ood thermal condition.
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; ‘\"‘PLATING
010 -
MILLIMETER
SYMBOL MIN NOM A X
A 1.35 - 1.75
AT 0.00 - 0.15
AZ 1.25 1.40 1.65
b 0.30 — 0.50
C 0.10 — 0.25
D 4.70 4 90 510
‘ DI 3.02 - 3.50
E 5.80 — 6.40
E1 3.70 3.90 4.10
EZ 2.1 — 2.6
L 0.40 0.60 1.25
= 1.17 1.27 1.37
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Disclaimer

The information provided in this datasheet is believed to be accurate and reliable. However,
Bright Power Semiconductor (BPS) reserves the right to make changes at any time"Without prior

notice.

No license, to any intellectual property right owned by BPS or any,otherthird pdrty, is

granted under this document. BPS provides information in this dat. CAS 1S7and with all

faults, and makes no warranty, express or implied, including ited X0, the accuracy of

s Of a specific purpose, or

the information provided in this datasheet, merchantabilifa, fithes
t

non-infringement of intellectual property rights of BPS het third party. BPS disclaims

any and all liabilities arising out of this datasheefor usc'q

limitation consequential or incidental da§

s datasheet, including without
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