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”? DEVELOPER MICROELECTRONICS

DP222X

Integrated CV offline current mode PWM power management IC

FEATURES

® Supports discontinue mode, continue mode
operation

® Integrated 650V MOSFET

® +1% constant voltage accuracy

® Meet COC V5 energy efficiency, standby power

consumption <75mwW

Fixed 65KHz switching frequency

Ultra-wide VDD operating voltage range (9V~70V)

Green Mode and Burst Mode Control

Ultra-low start-up and operating current

Built-in Frequency Shuffling to Reduce EMI

Integrated internal ramp compensation for current

mode control

Integrated auto-recovery mode protection:

m VDD undervoltage & overvoltage protection
(UVLO & OVP)

m Secondary diode short protection (SDSP)

m Built-in chip over-temperature protection (OTP)
m Cycle-by-cycle current limit (OCP)

m Overload protection (OLP)

B Leading Edge Blanking (LEB)

B Power-on soft start function (Soft Start)

TYPICAL APPLICATIONS

GENERAL DESCRIPTION

The DP222X is a high-performance PWM controller
designed for offline flyback power supplies. The chip
uses current mode control and can support
discontinue and continune mode operation for
isolated power supply applications with constant
voltage output.

The DP222X has an internal high-precision 65KHz
switching frequency oscillator with dither function to
optimize EMI performance. The chip works in green
mode and burst mode, and the standby power
consumption is less than 75mW, meeting the
requirement of COC V5 energy efficiency.

The DP222X is equipped with complete protection
functions, including: VDD under voltage protection
(UVLO), VDD overvoltage protection (OVP),
cycle-by-cycle current limit (OCP), short-circuit
protection (SCP), overload protection (OLP), output
rectifier short-circuit protection (SDSP), internal chip
over temperature protection (On-Chip OTP), soft start,
VDD clamping, etc.

ACKAGING INFORMATION

Package Description
e chargers and adapters -
e  Motor Drive Power Supplies SOPS8 Halogen free, braided tape
reel,4000pcs/reel
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TYPICAL APPLICATION SCHEMATIC
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PRODUCT DESCRIPTION

> PIN CONFIGURATION

f }-B. Drain z
T"h
:”,‘\ TL431
oND [ |1 8| | Drain
voD [ |2 7| 1 Drain
CINE 6| | Drain
csl |a 5| | Drain

> PIN FUNCTION DESCRIPTION

symbol Name Description
1 GND IC ground pin
2 VDD IC Power supply pin
System feedback pin. The loop regulation is achieved by connecting a
3 FB photo-coupler to this pin. PWM duty cycle is determined by this pin
voltage and the current sense signal at Pin 4
4 CS Current Sense Input Pin
5,6,7,8 Drain Drain of built-in high-voltage power MOS
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> TYPICAL OUTPUT POWER TABLE®"

230VAC * 15%?@ 85-265VAC
Type
Adapter @ Adapter ®
DP2221 / 15W
DP2222 / 18W
DP2223 / 20W
DP2224 / 25W
DP2225 / 30W

» PRODUCT MARK

&=

DP222X
o XXXXXX

v

DP222X for product name:

XXXXXX, the first X represents the last NO of year;2014 i5'4; The second X represents the month, in A-L 12 letters;
The third and fourth X on behalf of the date, 01-3psaid; The last X represents the wafer batch code.

» ABSOLUTE MAXIMUM RATINGS

Parameter Value Unit
VDD DC Supply Voltage -0.3~85 \Y
FB, CS Voltage -03to7 \Y
Drain Voltage -0.3 to 650 \Y
Package ThermalResistance---Junction to Ambient (RBjA)-SOP8 90 °C/W
Package Thérmal Resistance---Junction to Housing- SOP8 45 °C/W
Maximum Junction Temperature 175 °C
Storage Temperature Range -65 to 150 °C
Lead Temperature (Soldering, 10sec.) 260 °C
ESD Human Body Model 3 kv
ESD Machine Model 250 \"
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Integrated Constant Voltage Offline Current Mode PWM Power Management

ELECTRICAL CHARACTERISTICS (1A= 25°c,vpD=16V, If not otherwise noted)

Symbol Parameter Test Conditions Min | Typ. | Max | Unit
Supply Voltage Section (VDD Pin)
lvop st VDD Start-up current 5 15 uA
Ivop op VDD Operation Current V=3V 09 1.3 mA
lvop standby | VDD Standby Current V=0V 0.6 0.9 mA
Vopon | VDD Under Voltage Lockout Exit 18 20 22
Voo orr | VDD Under Voltage Lockout Enter 6 7 8
Vop ove | VDD OVP Clamp Voltage 73 77 80
Control Function Section (FB Pin)
Vg open | FB Open Circuit Voltage 4.7 5.2 5.8 Vv
Irg short FB Short Circuit Voltage FB in shopt 160 220 290 uA
Viy o | Over load protection FB voltage threshold 4.2 Vv
Tp orp Over load protection delay time 65 70 75 ms
Current Sense Input Section (CS Pin)
T Soft start time 3 4 5 ms
Ties Leading Edge Blanking 300 ns
Voco.mi \?Zﬁ;gczrrent Protection Minimufm Threshold 485 500 | 515 Iy
Vocp o \?Zﬁ;;:zrrent Protection Maximdm Threshold 690 710 | 730 | mv
Secondary rectifier diode short-circuit
Vasp protection thresheold voltage 1.1 \Y
Tos (szlc;yng:z diode short-circuit protection 4 Cycle
Oscillator section
Fosc Operating frequency 60 65 70 KHz
JAY Frequency jitter range -5 5 %
Tiitter Frequency jitter period 4 ms
Dmax Maximum Duty Cycle 80 %
Fourst Burst Frequency 20 22 24 KHz
Overheat protection section (OTP)
Torp Over temperature protection level 155 °C
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Totp-rec Over-temperature protection recovery level 125 °C

MOSFET (Drain)

DP2221 650
DP2222 650
Ver Power MOS Drain Source Breakdown Voltage | DP2223 650
DP2225 650
DP2224 700
DP2221
DP2222

Id Continuous drain current DP2223
DP2224
DP2225
DP2221 2.6 3.1
DP2222 1.8 24
Rds-on | Static drain on resistance DP2223 1.7 2.0
DP2224 1.1 1.3
DP2225 0.48 | 0.58

o (Ul |w W A
DO |00 |2 (2|2 PP | < |I<|I<|<|<
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OPERATION DESCRIPTION

® System Start-Up Operation

Before the IC starts to work, DP222X consumes only
startup current (typically 5uA) which allows a large
value startup resistor to be used to minimize the
standby power loss. When VDD reaches turn-on
voltage of 20V (typical), DP222X begins switching and
the IC operation current is increased to be 0.9mA
(typical). The hold-up capacitor continues to supply
VDD before the auxiliary winding of the transformer
takes control.

GND  Dran Ag

VDD  Drain
Drain

Cs Drain

s Ik
Jl% —T—

Pigil
® Oscillator with_dither function

The DP222X jisyinternally calibrated and the PWM
switching® frequency is strictly fixed at 65 KHz. to
improve systém EMI performance, the chip comes
with a +5% range jitter function

® Green energy-saving working mode

Under light load and no-load conditions, the system
losses mainly come from the switching losses
proportional to the switching frequency. Therefore, in

order to meet the requirement of green energy saving,
DP222X reduces the switching cycles by skipping
some switching pulses or by reducing the switching
frequency

Y \

a5 KHz

2FKH:

-

Ly 2.4 2 4 Vv

2
® Internal slope compensation

For the traditional current mode control, it is crucial to
avoid the system stability problem when the duty
cycle exceeds 50% in the continuous mode. This
greatly increases the stability of the system in
continuous mode, avoids sub-harmonic oscillations
and reduces the output voltage ripple.

® Leading Edge Blanking (LEB)

Due to the integrated capacitor of the primary
MOSFET and the reverse recovery of the secondary
output diode, a voltage spike is generated on the
sampling resistor when the power MOSFET turns on
instantaneously. To avoid the GATE signal being
turned off incorrectly, the chip has an internal
integrated frontside fading function. During this time
(300ns typical), the PWM comparator stops operating
and the GATE output is not allowed to turn off.
Frontier Fade

2025/3/3
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® Overheat protection

When the chip junction temperature exceeds 155 °C,
the chip stops working; only when the junction
temperature is below 125 °C, the chip can start
working again.

® Soft Start

The DP222X has an integrated soft-start function with
a typical value of 4ms, which is achieved by increasing
the overcurrent protection threshold and switching
frequency cycle by cycle during the start-up phase.
This function helps to avoid saturation of the
transformer and to reduce the stress on the secondary
diode. Each system restart will be accompanied by a
soft-start process.

® Overload protection (OLP)

When an overload occurs and the FB voltage exceeds
VTH_OLP for more than 70ms, the chip enters
overload protection mode and starts to restart
automatically. 70ms protection delay helps to avoid
false protection during power-on overshoot

® Output rectifier short-circuit protection

When the CS voltage reaches 1.1¥%.continuously and
lasts for more than 4 cycles, it willtrigger the IC's
secondary diode short-circuit protection function and
the IC will enter restart mode

® Automatic restart protection

Once a fault is detected, the chip immediately stops
the switching action, after which the VDD voltage
drops because the chip cannot be powered by the
auxiliary winding. When

VDD voltage drops to the OFF voltage VDD _OFF (7V
typical), the protection logic is reset and.the chip
operating current is simultaneously, réduced to the
start-up current IVDD_st (5uA typical)~After that, the
VDD voltage rises again, and whenithe VDD voltage
exceeds the ON voltage VDD QN (20V typical), the
chip switches again. If the fault still exists, then the
system will continue _to, répeat the above protection
action; otherwise, the system resumes normal
operation. Relying oh the above functions, the system
can be targeted to start and stop the opening

e VDD\Overvoltage protection (OVP)

When the VDD voltage exceeds 77V (typical), the chip
stops the switching action. When the VDD voltage
starts to drop and falls below the shutdown voltage
VDD_OFF (7V typical), the system starts to restart.
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PACKAGE DIMENSION
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Svmbol Dimensions in Millimeters
y Min Nom Max
A 1945 1.55 1.65
Al 0410 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
cl 0.17 0.20 0.23
D 4.85 490 495
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 - 1.050REF -
L2 - 0.250BSC -
01-04 12° REF
h 0.40REF
R 0.15° REF
R1 0.15° REF
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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 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 conseguential 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 dogument or its contents is not permitted without express written
authority. Once discovered, the company wilkpursue 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 thisfdoeument.

Division | 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 | 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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