JOULWATT JW16800

Flyback LED Controller
With Power Factor Correction

Parameters Subject to Change Without Notice

DESCRIPTION

The JW®16800 is a constant current LED
controller which applies to single stage flyback
power factor corrected LED drivers.

JW16800 integrates high voltage power source,

FEATURES

No auxiliary winding and start up resistors
Supplied from line voltage directly

High current accuracy of line and load
regulation

and can be supplied by line voltage directly, ® Internal compensation PFC technics
auxiliary winding and start up resistors are not e Critical conduction mode
needed. e High efficiency over wide operating range
Patented current sensing and digital e LED open protection
compensation technics ensure a unit power factor e LED short protection
and high accuracy output current. The critical ® Adjustable Thermal Protection Threshold
conduction mode operation reduces the switching e SOP8 package
losses and increases the efficiency.
APPLICATIONS
JW16800 has multi-protection functions which
largely enhance the safety and reliability of the e Isolation Offline LED driver
system, including LED open protection, LED short
protection and over-temperature protection.
Company’s Logo is Protected, “JW” and “JOULWATT” are Registered
Trademarks of JoulWatt technology Inc.
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JW16800 JoulWatt
ORDER INFORMATION
DEVICEY PACKAGE TOP MARKING?
JW16800
JW16800SOPB#TRPBF SOP8
ywooooo
Notes:
JWE—JC__J# TRPBF o8 F
1) —‘_—ngﬁ;sgidclioedeel(lf” TR” is not shown, it means tube)
Part No.
)wooooo o
2) Linel: J — Product code Line2: ot number
T— Joulwatt LOGO L‘%‘;ﬁ'@ggge
PIN CONFIGURATION
TOP VIEW
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ABSOLUTE MAXIMUM RATING"
VINL,ZCD VORAQE. .....ceeoeeeeeeeeeeeeeeeeeeeeeee ettt ettt ettt et eae et e e te et et et et enteseeseeseeteese et esensenserseneeneans V
RTH,CS VORAGE. ...ttt ettt et ettt eaeeaeetees e et et et entessenseteeseeteesesennan \Y,
VOO VORAGE. ..ottt ettt ettt et et e e et et et eseeaeeteete et et et et ensensereereeseesensensens \Y
GATE VORAQE. ...ttt ettt ettt et et et e et e et e s et et essere et e et e etentensenserseneerens V
JunCtlon Temperaturez) 3) .................................................................................................................................. 15000
LeAd TEMPEIALUIE.........oeieeeeeeeeeeeeeeee ettt ettt e e s et eete e eeteeseeseeaeeneeanas 260°C
StOrage TEMPEIATUIE...........oeieeeeeeeeeeeeeeeeeeeeee ettt ettt ete et et e s enens oo -65°C to +150°C
ESD Susceptibility (HUMan Body MOEI)............ooiiiiiiiieceeeeeeeeteeetee ettt kV
RECOMMENDED OPERATING CONDITIONS
VIN VORAGE. ...ttt ettt ettt ettt et e et eete e s e et e easesbeetsesbeeteestesreerseseetnenseas V to 500V
Operating JUNCLON TEMP (Tu).eeeuereeirieiretireeeeie ettt s e es et et se s e s eseenene e -40°C to 125°C
THERMAL PERFORMANCE? 0, O
SO . . e s 130.9.......80°C/W
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JW16800 JoulWatt

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.
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ELECTRICAL CHARACTERISTICS

TA=25 C, unless otherwise stated.

Condition in. . Max.
POWER SUPPLY
VCC Start-Up Voltage Vce st 13.4 \Y
VCC Regulate Voltage Vce 14.3 Vv
VCC Under Voltage Lockout Vee uvio 9.4 V
VCC Clamp Voltage Vee cLamp 18 \%
VIN Quiescent Current lina GATE floating, 205 MA
Visp=0.5V

CURRENT REGULATION
CS Sample Reference VRer 97 100 103 mV
Minimum On Time of MOSFET® Ton_miIN 0.8 uS
Maximum On Time of MOSFET Ton_max 20 uS
Minimum Off Time of MOSFET® TorF_MIN 0.9 uS
Maximum Off Time of MOSFET® TorF_Max 420 uS
Maximum Switch Frequency® fmax 122 KHz
Switching Period of VINL®) Tvine 60 uS
Gate High Voltage Vas_ H 8.5 \%
Gate Source Current Isource 180 mA
Gate Sinking Current Isink 600 mA
PROTECTION
CS Over Voltage Protection Threshold Vcs_max 1 \%
Reflect Voltage Protection Threshold® VRE_ovp 139 \%

Totp1 0.1V<Vr7H<0.3V 90

Tote2 0.3V<VgrH<1V 105
Thermal Protection Threshold® Totps 1V<VRrH<3.5V 120 C

Totpsa VrTH>3.5V 135

Totps VrTu<0.1V 150
RTH pin current IRTH 4 MA

5) Guaranteed by design

.www.publicxin.com % £ 1113326967552 4



JW16800 JoulWatt

PIN DESCRIPTION

Pin No. Name Description
1 RTH Set OTP threshold.
2 VCC VCC power supply
3 GND Chip ground.
4 VIN Line voltage input.
5 ZCD Zero current detect
6 NC Not connect
7 GATE GATE driver for external MOSFET
8 CS Current sense
BLOCK DIAGRAM
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JW16800

FUNCTIONAL DESCRIPTION

The JW16800 is a constant current LED driver
which applies to flyback LED system with power
factor correction. JW16800 can achieve
excellent line and load regulation, high
efficiency and low system cost with few
peripheral components.

Start Up

JW16800 is supplied by line voltage directly.
When VCC reaches VCC start up voltage
(Vcc_sT), the chip begins to switch. Once VCC is
lower than VCC under voltage lockout(Vcc uvio),
JW16800 stops switching.

Constant Current Control

The JW16800 controls the output current from
the information of the sensing resistor voltage.
The output LED mean current can be calculated
as:

lLepo = NXVger/ Rcs
Where
Vrer — CS sample reference;
Rcs — The sensing resistor connected between
CS and GND.
N-Turns ratio of the transformer(Np/Ns)

Critical Conduction Mode Operation

JW16800 works in the Critical conduction mode
of the inductor current. When the power
MOSFET is turned on, the inductor current
begins to increase from zero. The turn on time
of the MOSFET can be calculated as:

Ton = lpk XL p/ ViN
Where,
Le — Inductance of the primary winding.
Irk — MOSFET peak current in one switch cycle.
Vin — input voltage after rectification and filtering.
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. The turn off time of the MOSFET
can be calculated as:
Torr = lpk X Lp / (NXVour)

And the inductance of the system can be
calculated as:

Lp = VinXVout / (FX1pk X (Vin IN+Vour))
Where, f is the switching frequency of the
system.

Over Temperature Protection

When internal temperature of the chip exceeds
Thermal Protection Threshold(Tore), JW16800
decreases LED current to help the chip cooling.
The following table shows the OTP design
guide:

RTH Pin Tore (C)
Connected with 51K Q
resistor Tore:
Connected with 150K Q@ Totp2
resistor
Connected with 510K Q Totps
resistor
Not connected Totpa
Short connected Totes

LED Open Protection

When N*Vo is higher than Reflect Voltage
Protection Threshold (Vrrowe), LED open
protection is triggered and the chip stops
switching for 800ms.

PCB Design

When designing the PCB of the JW16800

system, please follow the directions:

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

2. The chip should be far away from the
heating element, such as the power MOS,
inductor and the freewheel diode.
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PACKAGE OUTLINE

SOP8 UNIT: mm
- D, -
MILLIMETER
T T / \ Symbol
A2 A / 1 0.25 MIN NOM| MAX
0
:Q:Q:H:H:;_LJ cL’J\ I é_[ A — — 1.75
Al L L
Al 0.05 0.15 0.25
A2 1.25 1.40 1.65
b 0.32 0.42 0.52
E H H H 3 ¢ 010 | 020 030
D 4.50 5.00 5.50
-
E 5.50 6.00 6.50
El 3.50 3.90 430
El E

e 127TYP
L 0.40 — 1.27
H ﬁ H - 0 of° — 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 © 2019 JW16800 Incorporated.

All rights are reserved by Joulwatt Technology Inc.
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