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DP100XXC

High-performance synchronous rectifier power switch with CCM

FEATURES

Integrated 100V synchronous rectifier MOS
Supports CCM, DCM and QR modes

Placed on the positive end of the output, no
auxiliary winding power supply

Extremely short opening delay ~25ns

Off Extremely Short Delay ~10ns

Prevent mis-opening techniques

Intelligent zero crossing detection technology

Support output as low as 3.3V synchronous
rectification reliable work

® Support switching power supply frequency up
to 200kHz

® Minimalist peripheral circuits

TYPICAL APPLICATION

® USB-PD, PPS, Fast charge/adapter
® AC to DC power supply
® Multi-port strip, charger

GENERAL DESCRIPTION

The DP100XXC is a high-performance
synchronous rectifier power switch that replaces
Schottky rectifier diodes for system efficiency and
supports CCM, DCM and QR modes.

The DP100XXC supports both positive and
negative output terminals, and integrates 80V
high-voltage power supply circuits, eliminating the
need for additional auxiliary winding power supply
and reducing system costs.

The DP100XXC uses a unique anti-mis-opening
technology, which can effectively prevent SR
mis-opening caused by VDS oscillation.

The DP100XXC has a very short opening delay
and closing delay to achieve the highest possible
efficiency. The extremely short turn-off delay allows
the chip to work stably in CCM mode.

ACKAGING INFORMATION

Encapsulation Description

SOP8, halogen-free, braided disc

DP100XX
00XXC pack, 4,000 PCS/plate

TYPICAL APPLICATION SCHEMATIC
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PRODUCT DESCRIPTION

> PIN CONFIGURATION
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> PIN FUNCTION DESCRIPTION

Pin Number Pin name Description
1 VD Synchronous rectifier leak'detection, internal integrated self-powered input
2 VCC Chip pewersupply, internal self-powered output
3,4 S Chip“ground, built-in synchronous rectifier source
56,7,8 D Built-in synchronous rectifier drain

> PRODUCT MARK

==

DP100XXC
o XXXXXX

DP100XXC 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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BLOCK DIAGRAM
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ELECTRICAL PARAMETERS

Parameters Symbols Conditions Min Typ Max Units
Synchronous rectifier power tube
DP10020C 20 mQ
On-resistance (Vgs=10V 15=8A) Rdson DP10015C 15 mQ
DP10010C 10 mQ
Breakdown voltage Vbss(er) 100 \
Power supply VCC
Power on voltage Vec on 4.6 \Y
Off voltage Ve orr 4 \Y;
Stable voltage Ve sts Vp= 14V, 6 v
V=6V,
Working current lec 35 mA
Faw=100KHz,
Vce=6V,
Static current lqveo) 350 MA
F.w=0Hz
Synchronous rectifier on/off control
Adjust the voltage target value Vps res -40 mV
Turn on the voltage threshotd VoN th -300 mV
Turn off the voltage threshold Vorr th 0 mV
Opening delay Tp on 25 ns
Clesing, delay Tp off 10 ns
Leading edge blanking time Leg 1.2 ps
Minimum closing time TorF_min 500 ns
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LIMITING PARAMETER

Parameters Numerical values Units
VCCto S -0.3to +7 Vv
DtoS -0.5 to +100 \Y
VDto S -0.3to +110 \Y
Maximum absorbed power 2.5 (TA = +25¢0) W
Maximum junction temperature 150 °C

RECOMMENDED WORKING CONDITIONS

Parameters Numerical values Units
VCCto S 5to6 V
DtoS 10 to 90 V

Knot temperature,range’(TJ) -40 to +125 C

SOP-8 Thermal resistance (6JA)(3) 80 C/W

Note:
(1)Out of range chip may.be damaged

(2)The maximum power is composed of three parts: maximum ambient temperature TJ(MAX), ambient thermal
resistance BJArandiambient temperature TA. The maximum power in any environment is PD(MAX)=(TJ(MAX)-
TA)/BJA. Exceeding the maximum tolerable power will cause the chip temperature to be very high, causing the
internal circuit of the chip to enter the overheating protection and shut down.

Measure on JESDSD51-7, 4 layers PC
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FUNCTION DESCRIPTION
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Function wayveform diagram

The DP100XXC is a high-performance synchronous rectifier switch used to replace flyback secondary side
Schottky diode rectifier, with a built-in lowson-impedance power tube to improve system efficiency

® Synchronous rectifier tube openjudgment

To make the synchronous rectifier.open, the following two conditions must be met at the same time:

(1) Set the time of VDS>2V as t1, and set the time inside the chip as Toff min. When t1>Toff min, the first
condition of opening the synchronous rectifier tube is met

(2) Set the time of VDS from 2V to -0.3V as t2, and the fixed time set inside the chip as t3. When t2<t3, the
second condition ©f©pening the synchronous rectifier tube is met.
® The opening and closing process of synchronous rectifier tube

(3) After the synchronous rectifier is turned on, a period of front blanking time (LEB) is set inside the chip,
during which its shutdown threshold will be increased. The LEB is to prevent the VDS ringing after the
synchronous rectifier is turned on from causing the chip to turn off mistakenly after detection. After the front
blanking time is over, the closing threshold is set to zero, and the intelligent closing detection is enabled to
control the gate end of the synchronous rectifier tube, so as to adjust the VDS voltage and make it stable at the
adjusted voltage value. The purpose of intelligent closing detection is to reduce the closing delay and avoid the
phenomenon of "crossover" in CCM (the primary side and the secondary side switch tube are on at the same
time). This phenomenon generates additional energy consumption and can burn the chip in severe cases.
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PACKAGE DIMENSIONS
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Svmbol Dimensions in Millimeters
y 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
el 0.17 0.20 0.23
D 4.85 4.90 495
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 - 1.050 REF -
L2 - 0.250 BSC -
1-4 ® O 12° REF
h 0.40 REF
R 0.15° REF
R1 0.15° REF
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REVISION HISTORY

DP100XXC

Editions Revised Date Redaction person Revision content
REV1.0 2022.11.8 AE First release
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OFFICIAL ANNOUNCEMENT

Division | 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 | will periodically update the content of this document. Actual product parameterstmay“vary due to
differences in models or other factors. This document does not serve as any express or_itaplied guarantee or
authorization.

The product specification does not include any authorization for the intellectual preperty 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 productstand 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 ratihg\operating voltage range, and electrical characteristics. The Company shall not
be liable for any damage«causéd by malfunctions, accidents, etc. caused by the use of the product outside the
conditions stated in‘this document.

Division | has been“¢ommitted to improving the quality and reliability of products, but all semiconductor
products bhave.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 | 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.
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