i MOS IC CS6552
Semice A High Precision Primary Side feedback Constant
] Current Control LED Controller

The Document is Applied to: CS6552AE0,CS6552BEO,CS6552E0,CS6552CEO,CS6552DEO
1. General Description

The CS6552 is a high precision primary-side-feedback LED lighting controller which
integrates a 600V high voltage power MOSFET, it achieves 85Vac-265Vac input voltage and
accurate LED current for single-power stage, isolated lighting applications. The constant
current control method accurately controls the LED current from the primary side, and therefore
significantly simplifies the LED lighting system design by eliminating the secondary side
feedback components and opto-coupler. It also eliminates the need of loop compensation circuit

while maintaining stability, and increase the reliability.

The CS6552 works in discontinuous conduction mode to reduce the MOSFET switching
losses. The extremely low start-up current and quiescent current reduces the total power

consumption to provide a high efficiency solution for lighting applications.

The multi-protection feature of CS6552 significantly improves the system reliability and
safety. The CS6552 features over-voltage protection, short-circuit protection, cycle-by-cycle
current limit, VCC UVLO and over-temperature protection. The CS6552 will auto-restart when

protection happens.

Features
e Integrate 600V high voltage power MOSFET
e Primary-side-control Without Secondary-feedback Circuit
e High Precision LED Output current for 85Vac-265Vac Input Voltage
e Ultra-low(23unA) Start Up Current
e Discontinuous Conduction Mode Improves Efficiency
e Low(<1.5mA) Quiescent Current
e [ cading Edge Blanking Function
e Output Open/Short Circuit Protection
e Current Detect Resistor Open Circuit Protection
e Cycle-by-cycle Current Limit Protection
e VCC UVLO Protection
e VCC Over Voltage Protection
e Over-temperature Protection
e Available in SOP8 Package
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2. Function Diagram and Pin Description

2.1, Function Diagram
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2. 2. Function Description

The CS6552 is a high precision primary-side-feedback LED lighting controller that
achieves 85Vac-265Vac input voltage, It integrated 600V high voltage power MOSFET. The

LED current can be accurately controlled with Primary-side-control method.
2.2.1, Start UP and UVLO

Initially, the capacitor beside VCC pin is charged through the start up resistor from the AC
line. When VCC voltage reaches the VCC on threshold voltage of IC, the control logic works,
VCC power supply is taken over by the auxiliary winding.

The UVLO of CS6552 will shutdown as soon as VCC pin is lower than VCC off voltage,

and another start up cycle starts.
2.2.2. Constant Current Control

The constant current control method allows the CS6552 controlling the secondary side
LED current from the primary side information. The output LED mean current can be calculated

approximately as:

— N XVeer

4 xR

lo
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N—Turn ratio of primary side to secondary side
Vrer—The CS detect threshold voltage (typical 0.48V)
Rcs—The sensing resistor connected between CS pin and GND

2.2.3. System Frequency

The CS6552 works in discontinuous conduction mode, the recommended frequency is
40kHz~48kHz. The maximal and minimal frequency is limited by CS6552. The system

frequency expression is:

2
VLED * N P

f= .
8*lep *Lp  Ng

2.2.3. Leading Edge Blanking

In order to avoid the premature termination of the switching pulse due to the parasitic
capacitance discharging at MOSFET turning on, an internal leading edge blanking(LEB) unit is
employed between the CS pin and the current comparator input. During the blanking time, the

path from CS pin to the current comparator input is blocked.

2.2.4, LED open Protection
When the LED open circuit happens, VCC voltage will raise up to higher than VCC on

voltage, the Vcc capacitance will discharge through the interior circuit. The Vcc will be
clamped at about 14.5V and the output voltage is proportional to Vcc, the output voltage is

given by the following equation:

Vout = (Vcc +VDa)x N -VDo

N is the turn ratio of the output winding to the auxiliary winding
VDa is the auxiliary rectifier diode forward drop voltage
VD is the output rectifier diode forward drop voltage

If the Vcc voltage raises to higher than VCC overvoltage protection threshold, the output
power MOSFET will be turned of and be locked. The system will restart again until the error
condition is removed.

2.2.5. LED short Protection

When the LED is shorted to ground, the output voltage is clamped to zero. The auxiliary
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winding can’t supply current for Vcc, so Vcc will drop down. Since the Vec is below VCC off

voltage, the system will restart and operate in hiccup mode until the shorted condition is

removed.

2.2.6. Over Temperature Protection

To prevent from any lethal thermal damage, when the inner temperature exceeds 160°C, the
CS6552 shuts down switching cycle and latched until VCC voltage drop below VCC off voltage

and restart again.

2. 3. Pin Configuration

O
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2.4, Pin Description and Structure Scheme

Pin Symbol Function Attribute Structure Scheme
1 GND Ground pin. P
The demagnetization-time
2 ZCD I
detect.
Supply voltage pin. This pin
3 Ve s1.1pp1ies the power. for. control P ¢
signal. Connect this pin to an
external capacitor. ﬂ
Current sense pin. The :
4 CS MOSFET current is sensed via I
a resistor.
The Drain of the integrated
5.6 OouT 600V high voltage power I
MOSFET
7. 8 NC
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3. Electrical Characteristics

3. 1. Absolute Maximum Ratings
Unless otherwise specified, Timp=25C

Parameter Symbol Value Units

Supply Voltage VCC -0.3~21 v
Power MOS output Vour -0.3~600 \Y%
Analog inputs and outputs (CS, ZCD) -0.3~7 A%
Continuous Power Dissipation Ppmax 0.45 w
Thermal resistance 054 145 ‘C/W
Junction Temperature T, -45~150 T
Storage Temperature Tstg -65~150 T
ESD (HBM) 4 kV

3. 2. Electrical Characteristics

Unless otherwise specified, Tompy= 25C, V=12V

Symbol Parameter Condition | Min | Typ | Max | Units
Supply Voltage
Vor Input voltage 6.5 16 A"
Von VCC start up threshold VCC rising 13 113.9] 15 \Y
VCC under voltage .
Vorr VCC falling 6.4 A%
threshold
VCC over voltage
Vove 16.1 \Y%
threshold
VeLamp VCC clamping voltage 19.1 A%
Operation Current
Ist Start up time Vece=12V 23 45 HA
IsuppLy Typical operation current | F,,=40kHz 0.7 | 1.5 | mA
Current Detector
current detect
Ves—th 470 | 480 | 490 [ mV
threshold
leading edge blankin
TLeB ) 8 c8 £ 500 ns
time
TpeLAY Turn off delay time 190 ns
ZCD Feedback
ZCD feedback voltage
Vzep 1 \Y%
threshld
Vzep crame | ZCD Clamping voltage Izcp=5pnA 1.6 A%
Torr Min | Minimal turn off time 4.1 us

To be continued
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Continued
Symbol Parameter Condition Min | Typ | Max | Units
Power MOS
VCCZIOV
CS6552AEO 24 30 Q
IOUT:O.25A
VCCZIOV
CS6552BEO 11 15 Q
The turn-on resistor of Iout=0.4A
int ted high Vee=10V
Rox fntegratec Mg CS6552E0 ¢ 9 [105] @
voltage power Iout=0.5A
MOSFET Vee=10V
CS6552CEO 85 [ 10 Q
IOUT:O.75A
VCCZIOV
CS6552DEO 6 7 Q
Iout=1A
Over Temperature Protection
Over temperature .
Tsp . 160 C
protection threshold
Temperature .
Tsp Hys ) 30 C
hysteresis
4. Typical Application Circuit and Information
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5. Package Dimensions
5.1, Package Outline
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5. 2. Mechanical Data
Symbol Min. Max. Symbol Min. Max.
A 4.95 5.15 C3 0.10 0.20
Al 0.37 0.47 C4 0.20TYP
A2 1.27TYP D 1.05TYP
A3 0.41TYP D1 0.50TYP
B 5.80 6.20 R1 0.07TYP
B1 3.80 4.00 R2 0.07TYP
B2 5.0TYP 01 17°TYP
C 1.30 1.50 02 13°TYP
Cl1 0.55 0.65 03 4°TYP
C2 0.55 0.65 04 12°TYP
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WUXI CHINA RESOURCES SEMICO CO., Ltd
Add: 180-22 Linghu Avenue, Wuxi, Jiangsu, CHINA
Zip: 214135
Tel: (86)510-85810118
Fax:(Marketing and Sales Department) (86)510-85874503
Web Site: http//www.semico.com.cn

Contact Information

Marketing and Sales Department:180-22 Linghu Avenue Wuxi CHINA
Zip:214135 TEL: (86)510-85810118-4445/2320  FAX: (86)510-85874503

Shenzhen CR Semico Co., Ltd : Room 1001,Qinghai building,7043 Beihuan Main Road,Shenzhen
Zip:518000 TEL:0755-83572766  FAX:0755-83572811

Application Technical Service
Marketing and Solution Department: 180-22 Linghu Avenue Wuxi Jiangsu
Zip : 214135 TEL : 0510-85810118-5506/3563  FAX: 0510-85810118-3093
Shenzhen CR Semico Co., Ltd : Room 1001,Qinghai building,7043 Beihuan Main Road,Shenzhen
Zip : 518000  TEL: 0755-83947357, 83547123  FAX: 0755-83572811

Note:

Please read this material carefully before use Semico products;

Wuxi China Resources Semico Co., Ltd. reserves the right to make changes to its products without
prior notice, in order to improve design and performance.

Semico assumes no responsibility for or liabilities arising from the specifications listed herein.
Applications described herein are for illustrative purposes only, and Semico makes no warranty that its
products will be suitable for the applications specified without further modification.

Semico also assumes no responsibility for the consequences of use of such information nor for any
infringement of patents or other rights of third parties which may result from it's use.No licence is granted
by implication or otherwise under any patent or patent rights of Semico.

Semico does not recommend the use of its products in life support applications where malfunction of
such products could be expected to threaten human life. Customers using or selling Semico’s products for
use in such applications do so at their own risk and shall be liable for all claims or damages resulting from
improper use or sales.

Version: S-2014-04-E Wuxi CR Semico Co.,Ltd Page 8 of 8



