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DP601

High Performance Fast Shutdown Synchronous Rectifier Controller with CCM Support

FEATURES

supports CCM, DCM and QR modes

placed on the positive side of the output, no
auxiliary winding supply required

has an extremely short turn-on delay of ~25ns.
Short turn-off delay ~10ns

False turn-on prevention technology
Intelligent over-zero detection technology
support output as low as 3.3V synchronous
rectification reliable operation

supports switching power supply frequency up
to 200kHz.

® Minimal peripheral circuitry

APPLICATIONS

® USB-PD,PPS,Fast Charger/Adapter
® AC to DC Power Supply
® Multi-Port Plug, Charger

TYPICAL APPLICATIONI CIRCUIT

S £ o
] —i= Cout
@ ] = T
[ =
> = 0
i1 5 2
=l
GND

SR Negative end rectification applications

GENERAL DESCRIPTION

The DP601 is a high performance synchronous
rectifier control IC that works with synchronous
MOS to replace Schottky rectifier diodes to improve
system efficiency and supports CCM, DCM and QR
modes.

The DP601 supports both positive and negative
output applications, and integrates a 100V high
voltage power supply circuit, eliminating the need
for an additional auxiliary winding power supply
and reducing system cost.

The DP601 utilizes a unique false turn-on
prevention technology that effectively prevents SR
false turn-on due to VDS oscillation.

The DP601 has a very short turn-on delay as
well ‘as a turn-off delay to achieve the highest
possible efficiency. The very short turn-off delay
allows the chip to operate stably in CCM mode.

PACKAGE

Model Description

number P

DPEO] SOT23-6, halogen-free, braided disc
pack, 3000 PCS/plate
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PRODUCTS DESCRIPTION
> PIN CONFIGURATION
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> PIN DISCRIPTION

Pin symbol Pin name Description
1,3 NC unassisted foot
> GND Chip ground, connected.to the'MOS source, also used as the source reference
point for MOS VD detéction
4 VCC Chip power supply,tinternal self-powered output
VG drive output
6 VD Synchronous ‘rectifier drain detection, internal integrated self-powered inputs

» MARKING INFORMATION

DP601
o« XXXX

DP601is the product name:

XXXX The first and second X represents the last year,2020 is 20;The third and fourth X on behalf of the week
code, 01-52 said.
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM'RATINGS

Parameters Numerical values Units
VCC to GND -0.3 to+7 \Y
VDD to GND 0.5 to 100 v
VG to GND -0.3 to+7 v
Maximum junction temperature 150 °C
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RECOMMENDED OPERATION CONDITIONS

Parameters

Numerical value Units
VCCto S 5to6 v
DtoS 10 to 90 \Y
Junction temperature range (TJ) -40 to +125 °C
Encapsulated thermal resistance Rja-- Junction to environment (SOT23-6) 220 °C/W

(1) Out of range chip may be damaged

(2) The maximum power to be tolerated is composed of the maximum ambient temperature T (MAX), the ambient
thermal resistance 6JA and the ambient temperature TA. The maximum power in any:€nvironment is calculated from
PD (MAX) = (TJ (MAX) - TA )/6JA. Exceeding the maximum tolerable power will"result in extremely high chip
temperatures, causing the internal circuitry of the chip to shut down due to overheating*protection.

(3) Measurement on a JESDSD51-7, 4 layers PCB

ELECTRICAL CHARACTERISTICS (1A= 25°C,if not otherwise noted)

Symbols Parameters Test conditions Min Typ Max | Units
power supply VCC
Vee on Turn-On Voltage 4.6
Vec orr Turn-Off Voltage 4
Vee ste Stabilized voltage Vp=14V 6
V=6V
lvee Operating Current 35 mA
Fsw=100KHz
Vcc=6.4V
lqveo) quiescent current 350 mA
Fsw=0KHz
Synchronous rectifier on-off control
Vs reG Adjustment of the voltage target value -40 mV
VoN th Open Voltage Threshold -300 mV
Vorr Off Voltage Threshold 0 mV
Tp on Turn-On delay 25 nS
Tp oFF Turn-off delay 10 nS
LEB Frontier fade time 1.2 uS
ToFF_min Minimum shutdown time 500 nS
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PRODUCT APPLICATION INFORMATION
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Function/Waveform

DDP601 is a high performance synchronous rectifierdC used to drive synchronous MOS alternative flyback
(flyack) vice side Schottky diode rectifier, with sujtable*synchronous MOS alternative diode rectifier to improve
system efficiency.
® Synchronous Rectifier IC Drive On Judgment

In order to turn on the synchronouswrectifier IC drive, the following two conditions must be met at the same
time:

(1) Set the time for VDS>2V as th,and the internal setting time of the chip as Toff min. The first condition of
turning on the synchronous rectifier is satisfied when t1>Toff min.

(2) Let the time for VDS, ta'go from 2V to -0.3V be t2, and the fixed time set internally by the chip be t3, and
the second condition of.turning on the synchronous rectifier tube is satisfied when t2<t3.
® Synchronous rectifier IC'driver turn on and off process

After the synchronous rectifier is turned on, the chip internally sets a period of Leading Edge Blanking Time
(LEB), during whichuits shutdown threshold will be raised. LEB is to prevent the ringing of VDS after the
synchron@us reetifier is turned on from causing the chip to be mistakenly shut down after detection. After the
leading-edgefading time is over, the shutdown threshold is then set to zero, and the smart shutdown detection is
turned on to control the gate end of the synchronous rectifier to realize the adjustment of the VDS voltage to
stabilize it at the adjusted voltage value. The purpose of the smart turn-off detection is to reduce the turn-off
delay and avoid the “crossover” phenomenon (simultaneous conduction of the primary and secondary

switching tubes) during CCM. This phenomenon will generate additional energy loss, and in serious cases, the
chip will be burned,
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PACKAGE SIZE

SOT23-6
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Symbol Min Nom Max
A 1.050 1.100 1.150
Al 0.625 0.650 0.675
A2 0.010 0.050 0.090
c 0.047 0.127 0.207
D 2.900 2.950 3.000
| | d 0.325 0.350 0.375
| % ‘Lo E 2.720 2.800 2.880
C\L I E1 1.600 1.650 1.700
S E2 1.550 1.600 1.650
e 0.925 0.950 0.975
L 0.300 0.380 0.460
L1 0.599REF
L2 0.250BSC
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REVISED HISTORY

Editions Revised Date | Redaction person Revision content
REV1.0 2022/12/28 AE First edition
REV1.1 2024/5/17 AE Correction of silkscreen
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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 parameters may vary due to
differences in models or other factors. This document does not serve as any express op-implied guarantee or
authorization.

The product specification does not include any authorization for the intellectual pfoperty 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 consequéntial losses related to this specification
document and its use.

We do not assume any obligations regarding application a$sistance 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, customersyshould provide thorough design and operational safety
validation.

The reproduction, transmission or use of this decument 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 | has_been committed to improving the quality and reliability of products, but all semiconductor
products JAave<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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