5 A RRESM

DONGKE SEMICONDUCTOR VL Series

High Performance Synchronous Rectifier IC

Product Description

DK5VxxRxxVL is a simple but high efficiency synchronous rectifier solution. With 45V/60V/100V/120V
power NMOS integrated, it can significantly reduce the conduction loss of traditional Schottky diode.
Hence it can improve the overall efficiency and replace the same specifications of Schottky rectifier diodes
currently on the market.

The package of DK5VxxRxxVL is TO-252 .

Product Feature 5mQ/10mQ/15mQ NMOS integrated
[ J -
® Suitable for PSR\SSR feedback mode Support CCM/DCM/QR fly-back mode
® Ultralow VF ® \With intelligent detection system, no need
® Ultra low temperature rise of front-end synchronization signal
[ J
®  45V/60V/100V/120V Improve EMC effect

Applications PINS
® USB Charger
® Adapter
® LED Driver
® etc

Pins Function

No. Name Description
1 NC Vacant
2 K Same as diode cathode in application
3 A Same as diode anode in application
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Typical Power

Product Model Input Voltage Typical Power Vds Rds_on
DK5V45R05VL 85-265VAC 5V5A 45V 5mQ
DK5V45R10VL 85-265VAC 5V4.3A 45V 10mQ
DK5V60R10VL 85-265VAC 9V4.3A 60V 10mQ
DK5V60R15VL 85-265VAC 9V3.3A 60V 15mQ
DK5V100RO5VL 85-265VAC 12V5A 100v 5mQ
DK5V100R10VL 85-265VAC 12v4.3A 100V 10mQ
DK5V100R15VL 85-265VAC 12V3.4A 100v 15mQ
DK5V120R15VL 85-265VAC 20V3.4A 120V 15mQ

Remark: Test typical power in closed environment @45 C

current rating is recommended not to exceed the recommended current

Functional Structure Diagram
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Absolute Maximum Rating
Parameter Symbol Conditions Min Typ Max Unit
DK5V45R05VL 60 A
DK5V45R10VL 45 A
DK5V60R10VL 45 A
NMOS Max. Continuous loscoc DK5V60R15VL 40 A
Current DK5V100RO05VL 60 A
DK5V100R10VL 50 A
DK5V100R15VL 40 A
DK5V120R15VL 40 A
DK5V45R05VL 200 A
DK5V45R10VL 60 A
DK5V60R10VL 65 A
DK5V60R15VL 55 A
NMOS Max. Peak Current Ipsppc
DK5V100R05VL 200 A
DK5V100R10VL 65 A
DK5V100R15VL 60 A
DK5V120R15VL 55 A
Dissipation power of TO-252 | Ppmax 11 w
Thermal Resistance
(junction to ambient) ROia 0 CIw
Thermal Resistance
(junction to tube) ROic 13 Clw
Case Temperature Range Tc -25 120 C
Storage Temperature Range Tste -55 155 C
Junction Temperature T -40 150 C
Soldering Temperature 260/5S C
ESD(HBM) +4000 y
ESD(MM) +350 vV
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Electrical Characteristics (Ta=25C)

Parameter Symbol Condition Min Typ Max Unit

Power Supply Section

Ve Start-up Voltage Vee on 5.1 Vv

lec supply current lcc_on K=10V 8.1 mA
leakage current lleak 600 uA
Undervoltage protection threshold Vee orr 4.6 Vv

Overvoltage protection threshold Vove 7.6 Vv

Smart Detection and Control Section

NMOS turn-on voltage Von -200 mV
NMOS Pre-Off Voltage VREADY-OFF -40 mV
NMOS turn-off voltage Vorr 0 mV
NMOS turn-on delay Toon 150 ns
NMOS shutdown delay time Toorr 20 ns
Maximum operating frequency Fs_max 300 KHz

Operation Principle

DK5VxxRxxVL is a simple but high efficiency synchronous rectifier IC . It can significantly reduce the
conduction loss of traditional Schottky diode and improve the overall efficiency.
- Start up

The chip has built-in energy storage capacitor and self-powered line, which can realize the chip and
power MOS tube driving requirements without external power supply. When the voltage of K pole is
higher than A pole, through the self-powered line, power is supplied to Vcc, and Vcc voltage gradually rises.
When the Vcc voltage is lower than the start-up voltage Vcc_on, the built-in power MOS tube is turned off,
and when the Vcc voltage is greater than Vcc_on, the start-up state is ended. When the Vcc voltage
decreases below the reset voltage Vcc_off, the chip re-enters the start-up state.
- Power MOSFET control

When the source drain VAK conduction voltage is detected to be greater than the turn-on voltage
Von, the power MOS tube is turned on; when the current flowing through the power MOS tube is
detected to be gradually reduced to 0, i.e., the positive conduction voltage at VAK is zero, the power MOS
tube is turned off.

DK5VxxRxxVL has an adaptive digital algorithm to avoid false turn-on when the secondary resonates.

DK5VxxRxxVL has an adaptive leakage filtering algorithm to avoid false turn-off during leakage

resonance.
- RC Snubber

During startup, output short circuit, and high input voltage, it is easy to produce a spike voltage in the
diode body. In order to prevent the built-in NMOS tube from overvoltage breakdown, an RC absorption
circuit can be connected between A and K to reduce the spike voltage at point N.

- Conduction Resistance of NMOS

Due to the characteristics of the NMOSFET itself, during operation, the internal resistance will
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increase and the efficiency will decrease as the temperature rises. Increasing the heat dissipation area

appropriately can reduce the operating temperature of the IC.

- Notes

applications require measurement of the synchronous chip withstand voltage to ensure that the

maximum synchronous rectifier chip operating voltage is below the synchronous chip NMOS source

drain withstand voltage;

® applications need to measure the temperature of the synchronous chip to assess whether the
operating junction temperature is exceeded at the maximum temperature of the product's operating
environment.
Typical Application Circuit Diagram
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Package and Packing Information

1. TO-252
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Symbol - mm

min nom max
A 1.35 1.38 1.40
B 4.95 5.00 5.05
B1 4.90 4.95 5.00
B2 5.30 5.35 5.40
B3 1.10 1.20 1.30
C 0.40 0.42 0.45
D 9.90 10.00 10.10
E 6.50 6.60 6.70
F 1.45 1.50 1.55
G 0.70 0.75 0.80
H 7.30 7.40 7.50
I 1.40 1.50 1.60
11 0.65 0.70 0.75
J 2.30 BSC
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2. Packing Information: 4K/reel
e 21+ 1mm
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Symbol SPEC(mm)
A0 4.30+0.10
BO 6.80 £ 0.10
KO 1.40+0.10
PO 4.00£0.10
P1 8.00 £0.10
P2 2.00+0.10
T 0.25 £ 0.05
E 1.75+0.10
F 7.50+0.10
DO 1.50+0.1/-0
D1 1.50+0.1/-0
w 16.00+£0.30
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Caution: This product is a static sensitive component, please pay a
attention to protect! The scope of ESD damage can be extended from
minor performance to equipment failure. Precision IC may be
damaged, which may result in component parameters not meeting
the published specifications.

YVVVVYVYY

Thanks for using our products. We recommend that you read the specifications carefully before using.

Dongke Semiconductor Co., Ltd reserves the right of change specifications without prior notice.

Dongke Semiconductor Co., Ltd assumes no liability for any use of its products for special purposes.

Dongke Semiconductor Co., Ltd has no obligation to support the use and application of products for special purposes.
Dongke Semiconductor Co., Ltd will not transfer its patents and any other relevant licensing rights.

Any semiconductor product may fail or break down under certain conditions. The buyer is responsible to abide by
safety standards and take safety measures when designing and manufacturing applications using products of Dongke
Semiconductor Co., Ltd to avoid potential failure risk which may cause personal injury or property loss.
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