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High Precision PSR Constant Current LED Driver

HW6313B

Description

The HW6313B is a high precision primary-side
feedback and regulation controller for LED lighting, it
operates in constant current control mode and is
designed to work in inductor current discontinuous
conduction mode and especially suitable for flyback
convertor under universal input. The output power of
system is recommended to less than 7W.

The HW6313B integrates 650V power MOSFET.
Since adopting primary sense and feedback control
technology, the secondary sense and feedback circuit
is eliminated. The loop compensation components are
also removed while maintaining stability overall
operating conditions. It uses source driver architecture
and demagnetization sensing technology, the
operating current is very low, and it doesn’t need the
auxiliary winding for sensing the output current and
supplying the chip. The low component counts and

small system size are realized.

HW6313B chip with high accurate current sampling
circuit, the constant current control technology, which
can realize high accuracy LED constant current output
and excellent line voltage adjustment rate. By
adjusting the external resistor can accurately control
the open circuit voltage of LED.

The HW6313B offers
including LED open/short circuit protection, CS

rich protection functions

resistor short circuit protection, over-temperature

protection, VCC under voltage protection.

Features

B Built-in 650V Power MOSFET

B Constant current control without secondary sense
and feedback circuit.

B No Auxiliary winding for sensing and supplying

LED open circuit voltage can be adjusted by an
external resistor

Ultra low operating current to improve efficiency
Universal input voltage

+4% LED current accuracy

LED short and open circuit protection

CS resistor short circuit protection

VCC under-voltage protection

Over temperature protection

Available in SOP-8 package

Applications

B GUI0/E27 LED bulb, spot light
B Other LED lighting
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High Precision PSR Constant Current LED Driver

HW6313B

Typical Application

1 1 Np . N_qH
-~
& :
=~
HW6313B
T|vee NC[T]
ROVP NC[F]
s DRAIN |7 —
T|GND  DRAIN[E }—

Figure 1. Typical application circuit for HW6313B
Ordering Information
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Part Number Package ng;g;i&gre lﬁg‘lfogg Marking
Tape
HW6313B SOPS 40 C t0 105 C HW6313B

2,500 Piece/Roll

Pin Configuration and Marking Information
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Figure 2. Pin configuration
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High Precision PSR Constant Current LED Driver

HW6313B

Pin Definition

Pin No. Name Description
| s Current sense. This pin connects a current sense resistor to GND
to detect the primary current of transformer.

2 VCC Power supply
3 GND Ground
4 ROVP Open circuit voltage regulation end, resistance to Ground

5,6 NC No connection, must be floated

7,8 DRAIN Internal high voltage MOSFET Drain

Absolute Maximum Ratings (notel)

Symbol Parameters Range Units
Icc Mmax | VCC pin maximum sink current 5 mA
DRAIN | Internal HV MOSFET drain voltage -0.3~650 A%
CS Current sense pin input voltage -0.3~6 \Y
ROVP Open circuit voltage regulation -0.3~6 \Y
Ppmax Power dissipation (note2) 0.45 \W%
01a Thermal resistance (Junction to Ambient) 145 C/W
Ty Operating junction temperature -40 to 150 T
Tstc Storage temperature range -55t0 150 T
ESD (note3) 2 KV

Note 1: Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. Under

“recommended operating conditions” the device operation is assured, but some particular parameter may not be achieved. The

electrical characteristics table defines the operation range of the device, the electrical characteristics is assured on DC and AC

voltage by test program. For the parameters without minimum and maximum value in the EC table, the typical value defines the

operation range, the accuracy is not guaranteed by spec.

Note 2: The maximum power dissipation decrease if temperature rise, it is decided by Timax, 6ja, and environment temperature

(Ta). The maximum power dissipation is the lower one between Ppmax = (Timax - Ta)/ 654 and the number listed in the maximum

table.

Note 3: Human Body mode, 100pF capacitor discharge on 1.5KQ resistor

WiAS: 201311A
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HW6313B

Recommended Operation Conditions

Symbol Parameter Range Unit
POUT1 Output power (input voltage <10 w
230V+15%)
POUT?2 Output power (input voltage 85V~ | <7 w
265V)
FOP System operating frequency <120 KHz

Electrical Characteristics (Notes 4, 5) (Unless otherwise specified, Vcc=15V and T, =25 C)

Symbol Parameter Conditions Min Typ | Max | Units
Supply Voltage Section
Ve crampe Ve Clamp voltage ImA 17 \Y
Ve ox Vcce The starting Vee rise 14 v
- voltage
VccUndervolt
Ve uvro « n crvottage Ve Decline 9 \Y%
- protection threshold
. Vee= Vecon-
Ist Vcc Starting current v 50 100 uA
Iop VecWorking current For=70KHz 100 150 uA
Current Sense Section
The current detection
Vs threshold 388 400 412 mV
Short circuit current Output short
Vs storr detection threshold circuit 200 mV
Leading Edge Blanki
Tres cading .ge aniing 500 ns
Time
ToELay Switch off Delay Time 200 ns
Switching Frequency
P Minimum  working 5 KHz
frequency
Frax Maximum workting 120 Kz
frequency
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High Precision PSR Constant Current LED Driver

HW6313B

Vrovp ROVP Voltage 0.5 \Y
Maximum Duty Cycle
DMAX Maximum duty cycle 42 A
Power MOSFET Section
Rps oN Static DI'a.ll'l—SOLlI'CC Vas=15V/Ips=0.5A 9 Q
- On-resistance
BV Drain-Source Ve OV /Te250uA 650 v
pss Breakdown Voltage ® ”
Power MOSFET Drain
Ipss Vas=0V/Vps=650V 1 uA
Leakage Current
Thermal Regulation Section
Teca Thermal Regulation 150 C
Temperature

Note 4: production testing of the chip is performed at 25°C.

Note 5: the maximum and minimum parameters specified are guaranteed by test,
value are guaranteed by design, characterization and statistical analysis.

Internal Block Diagram
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Figure 3. HW6313B Internal Block Diagram
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HW6313B

Application Information

The HW6313B is a high performance power switch specially designed for LED lighting, with patent constant
current control technology. The HW6313B integrates a 650V power MOSFET. The accurate LED current can
be realized without opto-coupler, TL431 feedback circuit and auxiliary winding while minimizing the external
component count, lowering the total bill of material cost.

Start Up

The VCC capacitor will be charged through the start-up resistor when the system is powered on. Once the VCC
voltage reaches the start-up threshold, the HW6313B will start to switch. The HW6313B integrates a 17V zener
for VCC clamping. Due to the ultra-low operating current, the auxiliary winding is not needed to supply the IC.
Constant Current Control

Cycle-by-Cycle current sense is adopted in HW6313B, the CS is connected to the current sense comparator,
and the voltage on CS will be compared with the internal 400mV reference voltage, the MOSFET will be
switched off when the voltage on CS reaches the threshold.

The primary peak current is given by:

400
/1y o =—(mA)
P_PK Ry

Among them, RCS is the current sampling resistor.
The output of the comparator includes a 500ns leading edge blanking time.

The current in LED can be calculated by the equation:

/
PPK &

/=
S '

Where

NP: primary winding turns of transformer

NS: secondary winding turns of transformer

IP_PK: peak current in MOSFET

Operating Switching Frequency

The HW6313B is designed to work in discontinuous conduction mode and no external loop compensation
component is required while maintaining stability. The maximum duty cycle is limited to 42%. The maximum
switching frequency at normal operation is suggested to set around 120KHz. The minimum switching
frequency is limited in HW6313B to ensure the stability of system.

The switching frequency can be set by the formula:
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HW6313B

2
__ MW xViED
8></Vs2><Lp><]LED

Where, LP is the primary winding inductance of transformer.

Overvoltage protection resistor

Open circuit voltage can be set through the ROVP pin resistance, the ROVP pin voltage is 0.5V.

When LED is open, gradually increase the output voltage, the demagnetizing time becomes shorter. So can
need according to the open circuit protection voltage settings, to calculate the demagnetizing time Tovp.

Lmx Ves

Tovp =~
Npsx Resx Vovp

Among them,

Lm is the primary inductance

Vcs is a CS shutdown threshold (400mV)

Nps is the primary and secondary sides of transformer turns ratio

Vovp is required for overvoltage protection set

Then according to the Tovp time to calculate the resistance value of the Rovp, the formula is as follows:

Rovp=16* 7Toup*10°  (kohm)

Protection Function

The HW6313B has integrated rich protection functions, LED open/short protection, CS resistor short circuit
protection, VCC under voltage protection, over temperature protection, and so on. When the LED is open

circuit, it will trigger over-voltage protection logic and latch, the system stops switching immediately.

When the LED short circuit is detected, the system works at low frequency (Fop=5KHz), CS Shutdown
threshold is reduced to 200mV, so the power consumption is low. At some catastrophic fault condition, such
as shorted CS resistor or flyback transformer saturation, the internal fast fault detection circuit will trigger and

latch, the system stops switching immediately.

After the system enters into fault latch condition, the VCC voltage will fall until it reaches UVLO threshold.
Then the system will re-start again. If the fault condition is removed, the system will recover to normal

operation.

Siil FREBFRIDERZE

o BL i BiHD MICAOCLCCTROMICE o0, LTD

WiAS: 201311A 7/11




@@ High Precision PSR Constant Current LED Driver

HW6313B

Over temperature adjustment function

HWG6313B has over temperature protection function, when the temperature exceeds 150 ‘C, the system will

start over temperature protection function, so as to ensure the reliability of the system.
PCB Layout

The following rules should be followed in HW6313B PCB layout:
Bypass Capacitor
The bypass capacitor on VCC should be as close as possible to the VCC pin and GND pin.

ROVP resistor
Open circuit voltage setting resistor needs to be close to the chip ROVP pin.

Ground Path
The power ground path for current sense should be short, and the power ground path should be separated from

small signal ground path before the negative of the bulk capacitor.

The Area of Power Loop
The area of main current loop should be as small as possible to reduce EMI radiation, such as the primary
current loop, the snubber circuit and the secondary rectifying loop.

NC Pin
The NC pin must be left floating to satisfy the requirement of creepage distance.

Drain pin

To increase the copper area of drain for thermal consideration.
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SOP8 PACKAGE OUTLINE DIMENSIONS
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 1.350 1.750 0.053 0. 069
Al 0.100 0. 250 0. 004 0.010
A2 1.350 1.550 0.053 0. 061
b 0.330 0.510 0.013 0.020
c 0.170 0250 0.006 0_010
D 4.700 5. 100 0.185 0. 200
E 3. 800 4.000 0. 150 0.157
Ei 5. 800 6. 200 0.228 0.244
e 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1.270 0.016 0. 050
b 0° 8’ 0’ g8’
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NOTE

1. Jilin Sino—microelectronics co., Ltd
sales its product either through direct
sales or sales agent , thus, for

customers, when ordering , please check
with our company

2. We strongly recommend customers check
carefully on the trademark when buying
our product, if there is any question,
please don’ t be hesitate to contact us

3. Please do not exceed the absolute
maximum ratings of the device when
circuit designing.

Ltd

reserves the right to make changes in

this.

specification sheet and is subject to

4.  Jilin Sino—microelectronics co.,

change without prior notice.

BRREARN CONTACT
BB FRAER AR JILIN  SINO-MICROELECTRONICS CO.,
LTD.
Sr) ke AR AR TR I 99
ADD: No.99 Shenzhen Street, Jilin City,
HE4w: 132013 Jilin Province, China
EHL: 86-432-64678411 Post Code: 132013
fEH: 86-432-64665812 Tel: 86-432-64678411
Pk: www. hwdz. com. cn Fax: 86-432-64665812
Web Site: www. hwdz. com. cn
TIHE #HE8
Hohik: AR MR 99 5 MARKET DEPARTMENT
ADD: No.99 Shenzhen Street, Jilin City,
HE4w: 132013 Jilin Province, China
Hi%: 86-432-64675588 Post Code: 132013
64675688 Tel:  86-432-64675588
64678411-3098/3099 64675688
fEH:  86-432-64671533 64678411-3098/3099
Fax: 86-432-64671533
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