JW19987A

JOULWATT ;wi199878/3W19987C

Non-isolated Buck
LED Driver Regulator

Parameters Subject to Change Without Notice

DESCRIPTION

JW®19987A/IJW19987B/JW19987C(JW19987X
series) is a non-isolated constant current LED
regulator with high current accuracy which
applies to single stage step-down LED drivers.
Operating in the boundary mode makes it high
efficiency and low radiation. Patented algorithms
ensure good current accuracy and excellent
line/load regulations.

JW19987X is supplied from the line directly
without auxiliary winding or external capacitor,
which can lower the system BOM cost.

With unique sampling techniques, JW19987X has
multi-protection functions which can largely
enhance the safety and reliability of the system,
including LED short protection, LED open

protection and over-temperature protection.

Company’s Logois Protected, “JW” and “JOULWATT” are Registered

Trademarks of JoulWatt technology Inc.

FEATURES

500V MOSFET Integrated
Excellent Line/load Regulation
Boundary Mode Operation

EN Function

LED Short Protection

°
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® High Efficiency
°

® |LED Open Protection
® SOP7 package

APPLICATIONS
® LED Driver

TYPICAL APPLICATION
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JW19987K Series JoulWatt

ORDER INFORMATION

DEVICEY ‘ PACKAGE ‘ TOP MARKING?) ENVIRONMENTAL3)
JW19987A
JW19987ASOPA#TRPBF SOP7 whoooo Green
JW19987B
JW19987BSOPA#TRPBF SOP7 woLnooo Green
JW19987C
JW19987CSOPAH#TR SOP7 whoooo Green

Note:

JWECJ CJ# TRPBF
T PB Free(If PBF is not shown, it means PB free)

1) Tape and Reel (If TR is not shown, it means Tube)

Package Code

Part No.

0oooo
JW D000 -YW—|——
Lot number

2) Linel: | ——— Product code Line2: -Ir—
Week code

Joulwatt LOGO Year code

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

DEVICE INFORMATION

DEVICE MOQOS BV MOS RDSON
JW19987ASOPA#HTRPBF 500V 8Q
JW19987BSOPA#TRPBF 500V 6.5Q

JW19987CSOPAH#TR 500V 2.9Q

PIN CONFIGURATION

TOP VIEW

oND[1 | O [ 7]cs
ROVP/EN [ 2 |
NC[3 ] | 6 | DRAIN

VIN[ 4] | 5 ] DRAIN

SOP7
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JW19987K Series JoulWatt

ABSOLUTE MAXIMUM RATINGY

RV LV 7= Lo = USSP 700V
LGRS IAY o] =T 1= TSRS -0.3Vto 8V
ROWVP VOIAGE. ...ttt b b s bbb e s st e bbb e et et e e et et e s e sneesesesenenes -0.3Vto 8V
DRAIN PNl oottt ettt ettt ettt ettt s ettt et seae et et et enses et et eae s sesens 500V
JUNCHION TEMPEIAUIEZZ).......iiiiiiiiiee ettt e st e et e s e saaesraeeneesreeas -40°C to + 150°C
SLOrage TEMPEIATUIE .. ...ttt e e e e e e e e e e e e e e bbb e e e ee e et aeaaaaeaaaeessaansaannnnnnne -40°C to +150°C
RECOMMENDED OPERATING CONDITIONS
WIN VOIAGE ..ottt ettt s st a1t e s s s sttt s s s e s et e s e b et et b e s et s et seens et sesshesesanin 400V
JUNCHON TEMPEIALUIE ..ottt s s b eee -25°C to 125°C
Limit Output Current | Recommended MAX Output Current
PN/Package . , . )
(T,=125C) ° (T;=125C) 5
JW19987A/SOP7 <350mA 280mA®
JW19987B/SOP7 <500mA 350mA®
JW19987C/SOP7 <800mMA 500mA®’

RECOMMENDED OUTPUT VOLTAGE

VYA RS LTS RO >10V
THERMAL PERFORMANCE® O Oc
S @ SRR 96...45°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 RECOMMENDE OPERATING CONDITIONS.

2) The JW19987X includes thermal protection that is intended to protect the device in overload 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.

5) The maximum output current is recommended in the application according to chip junction temperature TJ=125C.
The maximum output current could be increased properly if the heat dissipation is better.

6) Limited by chip temperature.
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JW19987K Series JoulWatt

ELECTRICAL CHARACTERISTICS

Ta=25 C, unless otherwise stated

Condition
Threshold of Vin Power On? VIN_ON VN rising 5 20 \%
VN Quiescent Current lo ViN~40V 200 220 A
Reference Voltage VRer 390 402 420 mV
CS Minimum Voltage CSmin 50 mV
Neon Switch VIN Sink Current INNSK 540 MA
Mos Max On Time Tonmax 30 42 55 us
Mos Min On Time” TonmIN 0.6 0.8 Us
Mos Max Off Time_1 Torrmax_1 280 400 528 us
Mos Max Off Time_2 Torrmax_2 28 40 53 us
EN Low Voltage Threshold VEN_L 0.16 0.2 0.24
Vo_ovp1 Rovp=7.5K 66 75 84
Vo Over Voltage Protection
Vo ove2 Rovp=18K 108 120 132
Threshold”
Vo_ovrs Rovp ~float 216 240 264
OVP Hic-cup Time?” Tove_Hc 400 440 ms
Drain-Source Vg=0V
JW19987X BVbss 500 \%
Voltage lds=250uA
JW19987A 8 9
Vg=15V
Mos Rpson JW19987B Rps_on 6.5 8 ohm
Ids=0.5A
JW19987C 2.9 35
DS Leakage Vg=0Vv
JW19987X Ipss 1 5 MA
Current Vds=500V
Thermal Protection Threshold” OTPcHip 140 150 160 C
Notes:
7) Guaranteed by design.
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JW19987K Series JoulWatt

PIN DESCRIPTION

Pin Name Description

1 GND Chip ground

2 ROVP/EN Led ovp set pin/Enable pin

3 NC No connection

4 VIN Power supply
5,6 DRAIN The drain of internal power MOSFET
7 CS Current sensing pin

BLOCK DIAGRAM

VIN ROVP/EN

1 ] DRAIN
| L L 5

EN

=

Power Supply

Comparator Reset
Vref B onmax

Ve |
Gate Driver

7T

RS Flip-flop

A

Cs
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JW19987K Series

FUNCTIONAL DESCRIPTION

The JwW19987X is a constant current LED
regulator, which applies to non-isolation
step-down LED system. JW19987X can achieve
excellent line and load regulation, high efficiency
and low system cost with few peripheral
components.

Start Up

When the VIN exceeds Vin_on, the gate driver will
start to switch after 10mS delay.

Constant Current Control

JW19987X controls the output current from the

information of the current sensing resistor. The

output LED average current can be calculated as:
lLep = VRrer /(2 Rcs)

Where,

Vger is the reference voltage;

Rcs — the sensing resistor connected between the

pin CS and chip GND.

The inductor current and Vrs waveforms are as

follows:

Where,

VRs — the voltage between pin CS and chip GND.

Inductor Current

Critical Conduction Mode Operation

JW19987X works in the critical conduction mode
of the inductor current. When the power MOSFET
turns on, the inductor current increases from zero
linearly. The turn-on time of the MOSFET can be
calculated as:

IV'N_VLEDI | |

U

N4

-Viep

N4

IéTONJ I I

A 4

——T——— T

Ton=2 liepX L/ (Vin— VieD)
Where,
L —inductance.
ILep —output led current.
ViN= input voltage after rectification and filtering.
Viep — output voltage.
When the power MOSFET turns off, the inductor
current decreases. The power MOSFET turns on
again when the inductor current is zero. The
turn-off time of the MOSFET can be calculated
as:

Torr =2 llep XL / Viep

JW19987X works in quasi-resonant mode. When
the inductor current decreases to zero, resonance
takes place between the power inductor,
MOSFET output capacitors and stray capacitors.
JW19987X can detect the zero-current signals of
the inductor, and turn on the MOSFET in the
valley, which can reduce the power loss and the
EMI radiation. If JW19987X cannot get the zero
current signals, the turn-off time will be changed
to Torrmax_1. The output voltage should be higher
than recommended voltage in order to avoid the
loss of zero current signals.

JW19987X Series Rev.0.18
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JW19987K Series

Zero current

Turn on
time

Over Temperature Protection

When the junction temperature is higher than
OTPchip, JW19987X works in DCM by increasing
the turn-off time of the MOSFET to decrease the
LED current and help the chip cooling.

LED Open Protection

In the LED open condition, the output voltage
increases and the duty of each cycles increases
accordingly. When the VIN*D is larger than
Vo ove (Setup by Rovp), the power MOSFET is
shut down and restarts after Tove nc (400ms

typical). The following table shows the Vo ove
design guide:

OVP Pin Vo ove(V)
Rovp=7.5K 75V
Rovp=18K 120V

Rove ~Float 240V
Rove~Short Shut down

LED Short Protection

When the output is shorted, JW19987X stops
switching for Torrmax_1 until the next pulse.

PCB Layout Guidelines

1. Make the area of the power loop as small as
possible in order to reduce the EMI radiation.

2. JW19987X should be kept away from noisy
and heating components, such as power
inductor and diode.

JW19987X Series Rev.0.18
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JW19987K Series JoulWatt

APPLICATION REFERENCE

This reference design is suitable for 10~20W non-isolated step-down LED driver, using JW19987B, with
high efficiency, excellent line regulation.

Reference :
Vin:  90VAC~260VAC

Vour: 40~80V
lout: 200mMA
PF. >05
Y Y Y .
L1 3mH LED+
Y
R1 4.7K
Fuse D1 ES1J — 80V
. 10R/1W o1 R R2 200mA
4.7uF/400V u1 4.7uF/400V [160K/1206
SoP7
| + 1+
90-260Vac c2 4 |vIN DRAIN[S Y LED
6.8uF/400V L -
3 6
— NC DRAIN 1.5mH/EE13
2
N ROVP/EN
1 7
GND cs
Rovp
18K/5%
RS1 2R/1%
RS2 2R/1%
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JW19987K Series

PACKAGE OUTLINE

SOP7 UNIT: mm
D
| \ T 1 / \ MILLIMETER
A2 A ‘ ‘ 025, Symbol | yin | nom | max
e ] O e ey e
Al T L'—J f
Al 0.05 0.15 0.25
A2 1.25 1.40 1.65
b 0.32 0.42 0.52
E E E I ¢ 010 | 020 | 030
_ D 450 5.00 5.50
E 5.50 6.00 6.50
EL 3.50 3.90 4.30
El E
e 1.27TYP
{J:r}» L 0.40 — 1.27
5 H N D
L L
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JW19987K Series JoulWatt

IMPORTANT NOTICE

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

® Anyunauthorized redistribution or copy of this document for any purpose is strictly forbidden.

® Joulwatt Technology Inc. does not warrant or accept any liability whatsoever in respect of any products

purchased through unauthorized sales channel.

Copyright © 2020 JW19987X Incorporated.

All rights are reserved by Joulwatt Technology Inc
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