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Preliminary Specifications Subject to Change without Notice

DESCRIPTION

JW1572 is a constant voltage controller with high
voltage accuracy which applies to single stage
boost power factor correction (PFC) applications.
Constant on time control strategy ensures high
power factor, and the input voltage detection
circuit is not needed, which simplifies the system
design and saves the loss.

Critical conduction mode operation reduces the
switching losses, improves the EMI performance
and largely increases the efficiency.

JW1572 has multi-protection functions which
largely enhance safety and reliability of the
system, including VCC UVLO, CS short current
protection (SCP), FB over voltage protection, 2hd
OVP and over temperature protection.

FEATURES

® [ow Quiescent Current

® +0.6A/-1.4A Peak Gate Drive Current

® High Power Factor and Low THD

® Critical Conduction Mode

® High ReferencesVoltage Accuracy

® High Efficiency.over Wide Operating Range
® Reduce Ffequency at Light Load

® Open Feedback Protection

® Disahle Function

® Cyeclelby Cycle Current Limit by CS Voltage
® Internal over Temperature Protection

®_ 2nd OVP

@ SOP8 Package

APPLICATIONS

® SMPS
JW1572 is available in SOP8 package: ® AC-DC Adapter
® FlatTV

Company’s Logois Protected, “JIW” and “JOUEWATT” are Registered
Trademarks of Joulwatt Technology Cg", Ltd.
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ORDER INFORMATION

DEVICEY PACKAGE TOP MARKING? ENVIRONMENTAL?

JW1572

JW1572SOPB#TR SOP8 Green
ywo oo
Notes:
{0 m— — 2
1) Tape and Reel (If TR is not shown, it means Tube)
Package Code
—————————PartNo.
oool

Jw 0000 YW—:ED Lot number

2) Linel: [ B Product code Line2: otnumbe
Week code

JoulWatt LOGO Year code

3) All JoulWatt products are packaged with Pb-free and Halogen-free materials and compliant to RoHS standards.

PIN CONFIGURATION

TOP VIEW
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ABSOLUTEMAXIMUM RATINGY
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RECOMMENDED OPERATING CONDITIONS

Y PP PP PTTT PP 10 to 40V
Operating Junction TeMPErature (Ts) 2....ccciiiiiieiiecieeeecee et -40°C to 125°C
THERMAL RESISTANCE? O, O
T O ] TSP 120...... 60°C/W
Note:
1) Exceeding these ratings may damage the device. These stress ratings do not imply function operation of the device
at any other conditions beyond those indicated under RECOMMENDED OPERATING CONDITIONS.
2) The JW1572 includes thermal protection that is intended to protect the device ifivoverioad conditions. Continuous
operation over the specified absolute maximum operating junction temperature may damage the device.
3) The device is not guaranteed to function outside of its operating conditions.
4) Measured on JESD51-7, 4-layer PCB.
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ELECTRICAL CHARACTERISTICS

Ty=-40°C to 125°C, typical values shown are for T; = 25°C, unless otherwise stated
Advance Information, not production data, subject to change without notice.
Condition
Supply Voltage Management
VCC Start-up Voltage Vee_ st 10.45 11 11.95 \%
VCC Under Voltage Lockout Vee_uvio 7.5 8.2 8.9 \%
. fsw=Fmin, GATE
VCC Operation Current Ivec_op ] 200 300 400 MA
Floating

VCC Start-up Supply Current Ivee_st Vce= Vee_st-1V 14 24.5 30 A
VCC Supply Current during

lvee em Vce=16V, V=0V 30 50 70 HA
Green Mode
Current Limit(CS Pin)
CS Cycle by Cycle Limit

Vcs_max 0.35 0.4 0.45 V
Voltage
Leading Edge Blanking Time Ties2 0.4V<Vcs<1.5V 240 300 360 ns
SCP Voltage Vcs_scp 14 15 1.6 \%
Leading Edge Blanking Time of

Tiee1 Ves>1.5V 190 250 310 ns

SCP
Feedback and OVP(FB Pin)
FB Reference Voltage VrB_REF 2.45 2.5 2.55 \%
OVP Threshold of FB Vre_ovp 2.56 2.68 2.80 \%
FB OVP Hysteresis \V/FB“OVP_HYST 0.1 0.2 0.28 \%
FB Start-up Voltage VEB_sT 0.34 0.4 0.46 \%
FB Ipeak Start-up Voltage VEB_PK_ST 2.18 2.3 2.41 \Y,
FB Ipeak Stop Voltdge VEB_PK_sTOP 2.28 2.4 2.52 \Y,
FB Ipeak Voltage Hysteresis VEB_PK_HYST 0.05 0.1 0.15 \%
Compensation(Comp pin)
Transconductance Gm |Vre-Ves_rer|<50mV 8.85 13.9 19.3 AV
Soutce Current of COMP Isrc_comp Ves=0V, Vceomp=1.6V 18.41 21.26 24.11 WA
Sink Current of COMP Isink_comp Vrs=2.6V, Vcomp=1.6V 0.82 13 1.78 WA
Maximum Clamp Voltage of

Vcompimax VFBZZ.OV 2.49 2.6 2.87 Vv
COMP
Minimum Clamp Voltage of

Vcompﬁmin VFe=2.6V 0.41 0.64 0.88 \%
COMP
PFC on Timer and Frequency Foldback
Maximum On-time of GATE Tmot 28.5 33 375 us
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Ty=-40°C to 125°C, typical values shown are for T; = 25°C, unless otherwise stated
Advance Information, not production data, subject to change without notice.

Condition

Maximum Switching Frequency Fumax 130 140 149 kHz

Minimum Switching Frequency Fmin Vee=2.6V, Vcs=1V 20.2 23 25.8 kHz

Driver(GATE Pin)

Gate High Voltage Ves_H 10 115 13
Maximum Source Current® IsrRc_GATE GBD, GATE=0V / 0.6 /
Maximum Sink Current® ISINK_GATE GBD, GATE=4V / 1.4 /

Demagnetization Sense(ZCD Pin)

Demagnetization Time-out Toem_max 38 44 50 us

Valley Sense(ZCD Pin)

Valley Sense Threshold® dv/dt GBD / 12.8 / Vius
Demagnetization sense low
Vzep L GBD -100 -90 -80 mV
level®
Demagnetization sense high
Vzcp_H GBD -10 0 10 mV
level®
Blanking time of ZCD Tdelay 494 630 766 ns
Valley Sense Time-out® Tvalley GBD / 3.8 / ps
2"d OVP Threshold love2 1.15 1.3 1.45 mA
] SCP and 2nd OVP
Fault Reset Delay Time TrrD 645 720 815 ms
Fault
Internal OTP
Internal over Thermal
) Totp GBD / 140 / °C
Protection Threshold®
Internal over Thermal
Totp_HysT GBD / 30 / C

Protection Hysteresis®

Note:
5) _Guaranteed by design.
6) “Derived from bench characterization. Not tested in production.
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PIN FUNCTIONS

Description

1 GATE Gate driver for PFC MOSFET.

2 GND Chip ground.

3 CS Current sensing pin.

4 VCC Power supply of IC.

5 FB Output voltage feedback pin.

6 NC

7 COMP The error amplifier output is available on this pin. The network connected between this

pin.

8 ZCD Input from auxiliary winding for demagnetization timing and valley detection for PFC.
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BLOCK DIAGRAM
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FUNCTIONAL DESCRIPTION

JW1572 is a constant voltage (CV) controller
which applies to non-isolation boost system with
PFC. JW1572 can achieve excellent line and
load regulation, high efficiency and low system
cost with few peripheral components.

1. Start-up

When VCC is charged to VCC start-up
voltage(Vcc st), GATE driver begins to switch.
When VCC is lower than VCC under voltage
lockout (Vcc_uvio), IC stops switching.

2. Constant Voltage Control

JW1572 controls the output voltage by the
information of FB pin. The output voltage is

V _ VFB_REF ) (RFBl + RFBZ)
out — R
FB2

y

b3
2 Res1

Ay
71

FB

L
S Res2
S

L

Figufe.l Output Sense

Where
Ve rer= FB Reference Voltage;
Rr#1, Resz— FB divide resistors.

3. Critical Conduction Mode Operation

JW1572 works in the critical conduction mode of
the inductor current. When the power MOSFET
is turned on, the inductor current increases from
zero. Turn-on time of the MOSFET can be
calculated as:

Where,

L— Inductance.

Vin— Input voltage.

Ipk is the peak current in one switch period and
the maximum value (Ix_max) is limited by the
MOSFET current sensing resistor (Rcs).

| Vcs_ MAX
PK _MAX — R
cs

Vcs vwax—ES Cycle by Cycle limit Voltage.

When' the power MOSFET is turned off, the
inductor current begins to decrease. The power
MOSFET turns on again when the inductor
current is zero. Turn-off time of the MOSFET
can be calculated as:

I -L
Tore = -
VOUT _VIN
Where,
Vout — output voltage.
The power inductance can be calculated as:

L= Vin - (VOUT —Vin)

f- IPK 'VOUT

Where, f is the frequency of the boost system.

4. Frequency Foldback

The maximum switching frequency is limited to
Fuax. At light load, switching frequency would
fold back to Fui.

If the load further decreases, IC will enter the
skip mode to minimize standby loss. Skip mode
is realized by FB OVP.

JW1572 Rev.0.1
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JW1572

5. Ipeak Enable Function

JW1572 enters lpeak €nable mode when Ves is
lower than FB lpeak Start-up Voltage (Ves_pk_sT).
Peak current is set as lpk_wax, Which enhances
heavy load dynamic response. JW1572 quits
this mode when Vg is higher than Veg pk_stop.

Veg 4
N VeB_pk_sTop

VEs_pk_sT

Lannad i

\ 4
—

lpk

\ 4
—

Figure.2 Ipeak Enable

6. Protection

JW1572 has multi-protection functions which
largely enhance the safety and reliability of the
system, including VCC UVLO, CS short current
protection (SCP), FB over voltage protegtion;
2nd OVP and over temperature protection.

6.1 FB Over Voltage Protection

FB over voltage protection (QVP);is triggered if
Ves is higher than FB oyver\woltage protection
threshold (Ves ove). The, MOSFET gate driver
stops unless FB Jvoltage is decreased to
Vs _ovp-VEB ove HysT!

A

VFB OVP
- VEB_ovp_svsT

I [,

Figure.3 FB OVP

6.2 2nd OVP

The input voltage Vi is detected by the sink
current of ZCD pin during the main MOSFET on

period, and the difference between output
voltage Voutr and input voltage Vv can be
detected by the source current of ZCD pin
during the main MOSFET off period.

| _ (VOUT _VIN ) Naux

SOURCE—
RZCD ' N1

The output voltage Woun can be calculated by
the threshold lovés.

IOVP2 = |ISINK|+|ISOURCE|

vV _ Iovpz ) RZCD i N1
ovP2— N

aux

[f the output voltage sample signal exceeds
love2 for 3 consecutive switching cycles, 2nd
OVP fault is asserted, and then the device shuts
down, and restart after Terp.

N;

T 57

Figure.4 ZCD and Valley Detection
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Figure.5 ZCD pin Current Sense Waveform
6.3 Disable Function

The FB pin can also be used for device
disabling. If Veg is pulled down and lower than
FB start-up voltage (Vrs st), JW1572 stops
switching and enters in green mode {Wwhich

reduces the power consumption. JW1572 will
restart if V|:B>V|:B_ST.

6.4 Over Temperature Protection

JW1572 provides internal over thermal
protection. When internal temperature of IC
exceeds the inner over thermal protection
threshold (Tote), JW1572 stops switching
unless the junction temperature decreases to

Tote-ToTtp_HysT.
6.5 Short Current.Pretection

If Vcs exceeds ¥/cs, scp within Tieg1, the switch
will be turned\offiright now and restart after Terp.
This causes the SCP fault.

JW1572 Rev.0.1
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TAPE AND REEL INFORMATION

Reel UNIT: mm
W1
A |
A
T <
e 3
Y
Y
W2
e l—
Package Diameter Thickness Width W4
() W1 W2
SOP8 3302 17.6x£2 12.4+2 100£2
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Carrier Tape UNIT: mm
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Ay YA
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| el
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SECTION A-A
Note :
1) The carrier type is black, and colorless transparent.
2) Carrier camber is within Imm in 200mm.
3) 10 pocket hole pitch cumulative tolerance:+0.20;
4) All dimensions are in mm.
Tape dimensions(mm)-
Package-
PO« P2. P1a AQ BO- W Te KO- 1. @2 Ee Fe
SOP8- 4080010 | 2.020.1c | Q00 _640+03-| 535403 1202030 | 0258020 | 2.00£02|  1.50mino 1.50mine | 1.7520.1¢ | 5.50+0.10-
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PACKAGE OUTLINE

SOP8 UNIT: mm

MILLIMETER
[ | \ Symbol

i L / 0.25 MIN NOM MAX
IR o N T T - [
R L |

AL 005 | 015 0.25
A2 1.25 1.40 1.65

b 032 | 042 052

E E E Eif ¢ 0.10 0.20 0.30
_ D 450 | 500 5.50

E 5.50 6.00 6.50

E1 350 3.90 430

El1 E
€ 1.27TYP
L 0.40 1.27

08 A S
WL

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPAE

Sprocket Holes

ANBR IR m—
‘J\A\/&

Procket Quadrants

Package Type Pinl Quadrant
SOP8 1
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IMPORTANT NOTICE

® Joulwatt Technology Co.,Ltd reserves the right to make modifications, enhancements,
improvements, corrections or other changes without further notice to this document and
any product described herein.

® Any unauthorized redistribution or copy of this document for any purpose is strictly

forbidden.
Joulwatt Technology Co.,Ltd does not warrant or accept any liability whatsoever in respect
of any products purchased through unauthorized sales channel.

JOULWATT TECHNOLOGY CO.LTD PROVIDES TECHNICAL ‘AND-RELIABILITY DATA

® (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING\REFERENCE DESIGNS),
APPLICATION OR OTHER DESIGN ADVICE, SAFETY INFORMATION AND OTHER
RESOURCES, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING
WITHOUT LIMITATION ANY IMPLIED WARRANTIES'OE'MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

Copyright © 2022 JoulWatt

All rights are reserved by Joulwatt Technology Co.,Ltd
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