JW1789

]OU I"WA“I“TIntegrated 500V MOS Non-isolated

Buck LED Driver

Parameters Subject to Change Without Notice

DESCRIPTION

JW®1789 is a non-isolated, constant output

current step-down LED driver with 500V
MOSFET integrated. Operating in the boundary
mode makes it high efficiency and low radiation.
Patented algorithms ensure good current
accuracy and excellent line/load regulations with
lowest BOM cost.

JW1789 is supplied from the MOSFET drain
directly, so the auxiliary winding is eliminated,
which can light up the LED within 100mS.

With unique sampling techniques, JW1789 has
multi-protection functions which can largely
enhance the safety and reliability of the system,
including VDD UVLO, LED short protection and

over-temperature protection.

Company’s Logo is Protected, “JW” and “JOULWATT” are Registered
Trademarks of JoulWatt technology Inc.

FEATURES

® Integrate 500V, Low Rgson MOSFET
® Excellent line/load regulation
Boundary mode operation

High efficiency

LED SCP

VDD UVLO

Over-temperature protection
TO-92, SOT23-3, CPC4 package

APPLICATIONS
® LED Lighting

TYPICAL APPLICATION
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ORDER INFORMATION
DEVICE" PACKAGE TOP MARKING”
JW1789
JW1789TOCHTPBF TO92
ywO oo
JW1789
JW1789TOCHAPBF TO92 (A)
ywO oo
JW1789
JW1789TOCHBPBF TO92 (B)
ywO oo
Jweald
JW1789SOTFH#TRPBF SOT23-3
ywI [
JW1789
JW1789CPCHTRPBF CpPC4
ywO oo
Notes:
JW_JC__J #TRPBF
1) E 'EgpFErea%chZel (f 7 TR ” is not shown it means tube)
ackage Code
U partie Ywooooo
2) . Linel: | L—— Product code Line2: [ Lot number
- ) L Joulwatt LOGO " b Week code
Jwooo ywooo
SOT23-6: Linel: T——— \Internal control code ine2: T Lot number
wer [ T g s e [ o
PIN CONFIGURATION
TOP VIEW
VDD[ 1] VDD[ 1]
GND[ 2 GND[ 2]
DRAIN[ 3 DRAINL_3
T0-92 T0-92(B)

DRAIN| 1
voo[ 1| O [+ Jeno

3 |GND

VDD 2
DRAIN[ 2_| ERE

SOT23-3 CPC4
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ABSOLUTE MAXIMUM RATING"

DRAIN VOIAGE. .. ...ttt ettt ettt et e 222 es et e st et es e e s e e e e ese e s et e sse et esn s enes 550V
VDD VORAGE. ...ttt ettt ettt £ et £ e et e et e e e At et s et s et n et s e s n s 12V

LT\ Y o] = To [ YOS -0.3V to 12V

JUNCHON TEMPEIALUIED™. ... 150°C
Storage TEMPEIAtUIE............o. ittt b s senenas -65°C to +150°C
ESD Susceptibility (Human Body MOAEI) ... e 2kV
RECOMMENDED OPERATING CONDITIONS

DRAIN VOIAGE ...ttt ettt et ee e e es st e st et e es e e s e e e e sse e e nsessn s thn e e 400V
Operating JUNCHON TEMP. ...t b -40°C to 125°C

RECOMMENDED OUTPUT CURRENTY

WV T80 e ettt ettt e e e e ettt e et e e iRt e et et e e e et re e e aaaaas <80mA
THERMAL PERFORMANCE® 0. O
O e ettt ettt ettt et e e e ettt ettt 120...60°C/W
SO T 233 ettt ettt et et e e ettt et 313.1...144°C/W
P A ... e ettt et e e e et d Rt R ettt ettt ettt rn s 150...75°C/W
Note:

1) Exceeding these ratings may damage the device.

2) Guarantees robust performance from -40°C to 150°C junction temperature. The junction temperature range
specification is assured by design, characterization and correlation with statistical process controls.

3) Includes thermal protection that is intended to protect the device in overload conditions. Thermal protection is active
when junction temperature exceeds the maximum operating junction temperature. Continuous operation over the
specified absolute maximum operating junction temperature may damage the device.

4) Measured on JESD51-7, 4-layer PCB.

JW1789 Rev.0.84 JoulWatt® Proprietary Information. Patent Protected. 3
Unauthorized Photocopy and Duplication Prohibited.



JW1789 JoulWatt

ELECTRICAL CHARACTERISTICS

TA=25 C, unless otherwise stated
Condition

Vpp Regulation Voltage Vbb 7.02 7.35 7.68 \%
Vpp Start Up threshold Vbb_sT Vpp rising 7.02 7.35 7.68 Vv
Vpp Under Voltage Lockout % Vbp_uvLo Vpp falling 6 \%
Voo 1Q la 200 290 380 HA
Reference Voltage VRer 580 600 620 mV

MOS Max ON Time” TonmAx 56 us
MOS Min ON Time® ToNMIN 1 us
MOS Max OFF Time® TorFmAx 440 us
MOS Min OFF Time® TorFMIN 1.2 us
MOS Max Current” Imax 0.35 0.4 A

MOS BV Voltage VBRDSS 500 550 V

MOS Ruson’) Rdson I((DRAIN)=50mA 27 30 Q

Min Output Voltages) VomiN 15 \%
Thermal Protection Threshold® OTPchip 145 C

Notes:

5) Guaranteed by design
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PIN DESCRIPTION

Description
This pin supplies current to the internal start-up circuitry. This pin must be locally
1 VDD
bypassed with a capacitor
2 GND Chip ground
3 DRAIN The drain of MOSFET
BLOCK DIAGRAM
[]
VDD \—{1
DRAIN
OTP UVLO VDD charging <—-—|::|
Control
¢ —
Output Constant . | 4
SCP current control | ¥ Driver M
LN
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TYPICAL PERFORMANCE CHARACTERISTICS

Waveforms ,V|y=90~264Vac,lo=50mA,Vo=60V or 20LEDs (VF=3V) in series

Start Up Steady State (Input) Steady State (Output)
Vin=220Vac, lo=50mA, Po=3W Vin=220Vac,lo=50mA,Po=3W Vin=220Vac,lo=50mA,Po=3W
Bty W‘Wﬁa’“— _“m/‘-‘ww
Vo
20V/div
Vos )
100V/div Iy [ "
0.1A/div
| . VWM
2Vidiv 20mA/div 1
Vix
100V /div'
L
S0mA/div
20ms/div 10ms/div Ausdiv
- . Power Off Line Regulation
Short Circuit Protection _ _ _
Vin=220Vac Vin=220Vac,lo=50mA,Po=3W
Vop 52
2V/div s ~_
2V/div Vps z
i 100V/div % 50
v”s ‘ ‘ _ E
100V/diy B bbb P 49
! L e —+—Room temperature
- S0mA/div 48 '
SOmIX/ ‘”v@%\\\. | 80 130 val.?(?/ ) 230 280
200us/div 20ms/div
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FUNCTIONAL DESCRIPTION

The JW1789 is a constant current LED driver
which applies to non-isolation step-down LED
system. JW1789 can achieve excellent line and
load regulation, high efficiency and low system
cost with few peripheral components.

Start Up

When the internal high voltage start-up circuit
charges VDD up to the turn-on threshold, the gate
driver starts to switch. In the normal working state,
the current source charges VDD to Vpp when the
power MOSFET is off. Once the voltage of VDD is
lower than Vpp uvio, JW1789 stops switching.

Constant Current Control

JW1789 controls the output current from the
information of the current sensing resistor. The
output LED average current can be calculated as:

lLep = Vrer / (2Rcs)

Where,

Rcs — the sensing resistor connected between
chip GND and the VDD capacitor ground.

The inductor current and VDD waveforms are as
follows:

Inductor Current

Critical Conduction Mode Operation

JW1789 works in the critical conduction mode of
the inductor current. When the internal power
MOSFET turns on, the inductor current increases
from zero linearly. The turn on time of the

JoulWatt
MOSFET can be calculated as:
1 IV'N-VLEDI [} [}
UL
-Viep
| | | |
: : lok
| | | |
I | | | | b
| | | |
lero ) | |
Uq
——T———k—To— >
Ton=2 ligpXL/(Vin—Viep)
Where,

L —inductance.

ILep — output led current.

VIN— input voltage after rectification and filtering.
VLep — 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 is:

Torr =2 lLep XL/ Viep

JW1789 works in quasi-resonant mode. When
the inductor current decreases to zero, resonance
takes place between the power inductor,
MOSFET output capacitor and stray capacitor.
JW1789 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 JW1789 cannot get the zero current
signals, the turn off time will be changed to

TOFFMAX-

Zero current

JW1789 Rev.0.84

JoulWatt® Proprietary Information. Patent Protected. 7

Unauthorized Photocopy and Duplication Prohibited.



JW1789 JoulWatt

Over Temperature Protection

When the junction temperature is higher than
145°C, JW1789 works in DCM by increasing the
MOS OFF time to decrease the LED current and
help the chip cooling.

LED Short Protection

When the output is shorted, JW1789 can’t get the
zero current signals. JW1789 stops switching for
Toremax until the next pulse.

PCB Layout Guidelines

1. The VDD pin must be locally bypassed by a
ceramic capacitor.

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

This reference design is suitable for 3~ 5W non-isolated Step-down LED driver, using JW1789, with high
efficiency, excellent line regulation.

Reference :
Vin: 90VAC~264VAC
VOUT: 40~60V

IOUT: 50mA
PF: >0.5
RI NC0805 n
3.9mH LED+
HDO06 _r\ffmg. -
[1] S
27RI0.5W “ G a
4Dl 2 SR
> > "l ESLJ < %) <
= = = E g
S = S
X Ay = S b
] = = &
N Cl | = Q| = 12
EERS IR {:‘
—~a T~ DRAIN O 1
= 4mH
3 Drain o P LED-
1uF/16V/0805C
I L1 voo
1 VDD
C3 TW1789
RSl 12R/1%/0805
RS M\‘UND
I
12R/1%/0805
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PACKAGE OUTLINE
TO-92 UNIT : mm
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2.50+0.40
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SOT23-3 UNIT: mm
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CPC4 UNIT: mm
e
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Symbol Dimensions In Millimeters
Min Max
A 2.50 2.70
A1 0.35 0.45
e 1.06(BSC)
e1 1.59(BSC)
B 2.50 2.70
B1 3.85 4.15
b 0.16 0.26
b1 0.69 0.79
C 0.85 1.05
C1 0.00 0.15
C2 0.15 0.18
L 0.40 0.60
0 0° 8°
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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.

® Any unauthorized 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 © 2017 JW1789 Incorporated.

All rights are reserved by Joulwatt Technology Inc.
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