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DP40XXD

High performance synchronous rectifier power switch

KEY FEATURES

 Integrated 40V synchronous rectifier MOS

 Supports output voltage as low as 3V in CC
mode (self-powered)

 Placed on the positive or negative end of
the output, without auxiliary winding power
supply

 DCM and QR modes are supported

 Precise 0mV voltage off

 Support switching power supply frequency
up to 200kHz

 <1mW standby power consumption

 Supports up to 4kVHBM human mode ESD
protection

PRODUCT OVERVIEW

The DP40XXD is a high performance
synchronous rectification power switch with
integrated N-channel power MOS for isolated
synchronous rectification applications. Especially
suitable for high-efficiency applications in chargers,
and compatible with both DCM and QR modes.

DP40XXD adopts the patented self-power
supply mode, which can be flexibly placed in the
positive or negative output end. When placed in the
positive end, no extra auxiliary winding is required.

The DP40XXD uses patented technology in
DCM and QR mode to avoid mis-opening the MOS.

The DP40XXD uses precise zero voltage turn-off
to greatly improve the turn-on efficiency of the
synchronous rectifier.

TYPICAL APPLICATION

 Charger or adapter
 Standby power or flyback auxiliary power or

switching power

PACKAGING INFORMATION

Product
name

Description MSL level

DP40XXD
SOP8, halogen-free,

braided tray pack, 4,000
pills/roll

MSL=3

SCHEMATIC DIAGRAM OF TYPICAL APPLICATION

SR is placed on the positive end circuit SR is placed on the negative end circuit
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DP40XXD
High performance synchronous rectifier power switch

PRODUCT DESCRIPTION

 Pin arrangement

 Pin function description

Pin Number Name Pin description

1, 2, 3 GND Chip ground, built-in synchronous rectifier source

4 VCC Chip power supply

5,6,7,8 D Built-in synchronous rectifier drain with built-in LDO input

 Product markings

DP40XXD is the product name:

XXXXXX the first X represents the last digit of the year, e.g. 2014 is 4; The second X represents the month, which is
represented by 12 letters A-L; The third and fourth X represent the day, 01-31; And the last two X's represent the
wafer lot number tracking code.
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DP40XXD
High performance synchronous rectifier power switch

 Typical power meter

Product model number
85-265VAC

Adapters

DP4008D 17W

DP4020D 11W

DP4025D 10W

 ESD performance

ESD parameters Numerical values Units

Ma nne quin (HB M ) wit h al l pins te ste d acc ord ing to
ANS I/ES DA/J EDE C JS- 00 1 te st sta nd ard 4000 V

Component Charging Model (CDM), with all pins tested according to
JEDEC and JESD22-C101 standards 1750 V

(1 ) Accord ing to the re quirem ents of the JEDEC JEP155 sta nd ard, the ES D level of the hum an
mode l (HBM ) re quired for sta nd ard safe product ion is 500V

(2) According to the requirements of the JEDEC JEP157 standard, the ESD level of the component

charging model (CDM) required by the standard safety production is 250V electrical parameters (unless

specifically specified, Tamp=25℃)
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High performance synchronous rectifier power switch

INTERNAL FUNCTIONAL BLOCK DIAGRAM
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DP40XXD
High performance synchronous rectifier power switch

ELECTRICAL PARAMETERS

Parameters Symbols Conditions Min Typ Max Units

Synchronous rectifier power tube

On-resistor Rdson

DP4025D (VGS=10V, ID=1A) 20 30 mΩ

DP4020D (VGS=10V, ID=6A) 15.5 19.5 mΩ

DP4008D (VGS=10V, ID=20A) 5.8 7.3 mΩ

Breakdown voltage VDSS(BR) 40 V

Power supply voltage

Starting voltage VCC_ON 3.1 3.3 3.5 V

Undervoltage protection
threshold

VCC_OFF 2.8 3 3.2 V

Undervoltage protection
hysteresis

VCC_ HYST 0.2 0.3 0.4 V

Regulating voltage VCC_ REG 5 V

Working current ICC

VCC=5V,Fsw=100KHz, 1.8 2.3 2.8 mA

VCC=5V,Fsw=1KHz 0.1 0.15 0.2 mA

Static current Iq(VCC) VCC=5V,Fsw=0Hz 70 110 µA

Overvoltage protection
voltage

VCC_ dis 6.3 6.5 V

Overvoltage protection
discharge current

IVCC_dis 30 mA

Control part

Opening threshold VON_ th -80 mV

Turn off the threshold VOFF_ th 0 mV

Opening delay TD_ on 20 ns

Turn-off delay TD_ off 20 ns

Enable the blanking time TB_ON NF CLOAD = 2.2 1.3 µs

Drive section

Drive output low VG_ LOW 0 0.2 V

Drive output high VG_ HIGH 5.5 V
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DP40XXD
High performance synchronous rectifier power switch

PRODUCT APPLICATION INFORMATION
The DP40XXD is a high-performance synchronous
rectifier switch used to replace flyback secondary side
Schottky diode rectification, with a built-in
low-on-impedance power tube to improve system
efficiency. Self-powered with patented technology, it
can be flexibly and adaptively placed on the positive
or negative side of the output. When it is placed at the
positive end of the output, no extra auxiliary winding
is required.
 VCC power supply
The DP40XXD uses self-powered, by supplying power
from the D pin to the LDO inside.
 Synchronize the rectifier turn-on phase
DP40XXD uses patented technology to decide
whether to turn on the built-in power MOSFET, can
judge whether the Vds through the opening threshold
is caused by the shock generated by DCM, to avoid
the wrong opening of the power tube. The turn-on
delay of 20ns and the turn-on threshold of -80mV also
reduce the MOSFET's body diode turn-on time and
improve efficiency.
In the opening detection stage, after the primary MOS
is turned off, the secondary winding begins to
degausse. Before the secondary MOS is turned on, the
output depends on the body diode of the secondary
MOS to turn on, and the VDS voltage drops. When the
VDS voltage drops to -80mV, the secondary power
MOS is turned on, and the opening delay is 20nS.
 BLANKINGTIME (turning on)
After the synchronous rectifier is turned on, the
DP40XXD uses the internal ~1.3us blankingtime to
avoid false shutdown caused by oscillation on the Vds
after the synchronous rectifier is turned on. After the
rectifier tube is opened, the internal time is 1.3us, and
the secondary MOS is forced to perform the shutdown
detection after 1.3us, so as to avoid the oscillation
caused by the MOS conduction, so as to avoid false
shutdown.
 Power tube turn-off stage
When the Vg voltage of synchronous rectification is
raised, the on-resistance of the internal power tube
MOS will become small. The gradual decrease of Isd

current of synchronous rectification will cause the Vds
voltage to rise gradually close to 0V. Finally, when the
Vds voltage reaches VOFF_th=0V, DP will turn off the
internal synchronous rectifier tube.
Our turn-off detection is achieved by comparing the
VDS voltage with the VOFF_th=0V voltage. To achieve
an accurate 0V off, we use the offset elimination
technology to achieve an accurate 0V off.
 Typical Application
As shown in Figure 1, the DP40XXD can be placed on
the positive end of the output to replace the Schottky
diode, and no extra auxiliary winding is required. In
this case, the VCC is powered by the D pin and
adjusted to about 5.4V. In CC mode, the output
voltage Vout is lower than 5V or in the case of a short
circuit, the VCC will still be maintained at around 5.4V.

Figure 1 SR placed at the positive end circuit diagram

DP40XXD supports self-powered placement on the
output negative end

Figure 2 SR placed at the negative end of the circuit
diagram
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PACKAGE DIMENSIONS

SOP8

Symbol
Dimensions in Millimeters

Min Nom Max
A 1.45 1.55 1.65

A1 0.10 0.15 0.20
A2 1.353 1.40 1.453
A3 0.55 0.60 0.65
b 0.38 - 0.51

b1 0.37 0.42 0.47
c 0.17 - 0.25

c1 0.17 0.20 0.23
D 4.85 4.90 4.95
E 5.85 6.00 6.15

E1 3.85 3.90 3.95
e 1.245 1.27 1.295
L 0.45 0.60 0.75

L1 - 1.050REF -
L2 - 0.250BSC -

Θ1-Θ4 12° REF
h 0.40REF
R 0.15° REF

R1 0.15° REF
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REVISION HISTORY

Editions Revised Date Redaction person Revised content

REV1.0 2023.5.29 AE First release

REV1.1 2023.9.13 AE Internal functional block diagram updated

REV1.2 2024.3.8 AE Function description and parameter update

REV1.3 2024.9.6 AE Add MSL level
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OFFICIAL ANNOUNCEMENT

Division I will ensure the accuracy and reliability of the product specification document, but we reserve the right
to independently modify the content of the specification document without prior notice to the customer. Before
placing an order, customers should contact us to obtain the latest relevant information and verify that this
information is complete and up-to-date. All product sales are subject to the sales terms and conditions provided
by our company at the time of order confirmation.

Division I will periodically update the content of this document. Actual product parameters may vary due to
differences in models or other factors. This document does not serve as any express or implied guarantee or
authorization.

The product specification does not include any authorization for the intellectual property owned by our company
or any third party. With respect to the information contained in this product specification, we make no explicit or
implied warranties, including but not limited to the accuracy of the specification, its fitness for commercial use,
suitability for specific purposes, or non-infringement of our company's or any third party's intellectual property.
We also do not assume any responsibility for any incidental or consequential losses related to this specification
document and its use.

We do not assume any obligations regarding application assistance or customer product design. Customers are
responsible for their own use of our company's products and applications. In order to minimize risks associated
with customer products and applications, customers should provide thorough design and operational safety
validation.

The reproduction, transmission or use of this document or its contents is not permitted without express written
authority. Once discovered, the company will pursue its legal responsibility according to law and compensate for
all losses caused to the company.

Please note that the product is used within the conditions described in this document, paying particular attention
to the absolute maximum rating, operating voltage range, and electrical characteristics. The Company shall not
be liable for any damage caused by malfunctions, accidents, etc. caused by the use of the product outside the
conditions stated in this document.

Division I has been committed to improving the quality and reliability of products, but all semiconductor
products have a certain probability of failure, which may lead to some personal accidents, fire accidents,
etc.When designing products, pay full attention to redundancy design and adopt safety indicators, so as to avoid
accidents.

When using our chips to produce products, Division I shall not be liable for any patent dispute arising from the

use of the chip in the product, the specification of the product, or the country of import, etc., in the event of a

patent dispute over the products including the chip.


