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INSTRUMGENTS

KP4213

Adaptive Current Ripple Removing Power Switch

FEATURES

e Adaptive Constant Current Operation with
Large Ripple Input

e Internal HV LDO for VDD Supply

e Internal 150V Power MOSFET

e Fast Transient Response for Input On/OFF

e  Compatible with Triac Dimming Condition

e  Support No Overshoot Startup Operation

e Inrush Current Limiting Protection

e LED Short Protection with Auto Recovery

e Over Temperature Protection

e Available with ESOP-8 Package

APPLICATIONS

e High PF LED Driver

TYPICAL APPLICATION CIRCUN

GENERAL DESCRIPTION

KP4213 is a current ripple removing power ‘switch,
which can remove 100HZz/120Hz currenptxipple
produced by preceding stage LED controller. And
no stroboscopic can be achieved, "with prober
design. KP4213 integrates with, adaptive current
adjustment function to remeve’current ripple and
minimize power loss,“The control algorithm can
ensure good steady and dynamic performance and
can be compatible withiTriac Dimming.

KP4213 integrates functions and protections of LED
short circuit“protection, OCP, LED open circuit
protegtion @and thermal foldback (OTP), etc.

AR

Single
Stage

APFC LED
N 0=+ ‘ Driver

Cgyate: Optional for improving the
reliability of short circuit protection

Ccomp: Optional. Compensation is

determined by built-in capacitor when floated
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Pin Configuration

Marking Information

KP4213

Adaptive Current Ripple Removing Power Switch

ESOP-8

XXXXXX: Wafer Lot Code
Y: Year, H for 2018
WW: Working Week, 01-52

[8] [7] [e] [5]
- |
! KP4213ESG |
—<» Exposed Pad
| XXXXXX 4 9
| |
O ______YWAW
1] [2] 8] [4]
ESOP-8
Pin Description
Pin Number Pin Name /0 Description
1 HVDD | Power supply
2 NC - NO Function Pin, left float in use
3 Gate @) GATE Driver Output Pin
4 CS | LED DC current sensing input
5 DET MOSFET drain voltage detection pin
6 GND I The Ground reference for the IC.
Current ripple removing loop compensation. If COMP pin is floated,
7 COMP I . . . . .
compensation parameter is determined internally (3uF capacitor).
8 Drain I Internal Power MOSFET Drain Pin
Exposed Pad

July 30, 2018

DS_KP4213_REV1.0_EN

www.kiwiinst.com 2

©Kiwi Instruments Corp. Confidential




7/
I<iI\VvI

INSTRUMGENTS

KP4213

Adaptive Current Ripple Removing Power Switch

Ordering Information

Part Number Description
KP4213ESGA ESOP-8, Halogen free in T&R, 4000Pcs/Reel
Absolute Maximum Ratings (Note 1)
Parameter Value Unit
VDD Break Down Voltage 650 \%
CS, DET Pin -0.3t0 8 \%
Ppmax, Power dissipation @Ta=50°C(ESOP-8), (Note2) 1.0 W
014, Thermal Resistance---Junction to Ambient (ESOP-8), (Note2) 100 °C/W
Maximum Junction Temperature 150 °C
Storage Temperature Range -65 to 150 °C
Lead Temperature (Soldering, 10sec.) 260 °C
ESD Capability, HBM (Human Body Model) 3000 \%
Recommended Operation Conditions
Parameter Value Unit
Operating Junction Temperature -40to 125 °C
Electrical CharacteristigSyFa = 25°C, if not otherwise noted)
Symbol | Parameter Test Conditions Min Typ. Max Unit
VDD Pin
VDDon \E/g? Under Voltage Lockout 135 16 17 Vv
VDDot \E/rl?tIZrUnder Voltage Lockout 85 95 10.5 Vv
N/DDst VDD startup Current VDD<VDD_ON 100 200 300 UuA
IVDDop VDD Operation Current 100 200 300 uA
CS Pin
July 30, 2018 www.kiwiinst.com
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KP4213

Adaptive Current Ripple Removing Power Switch

Ves_max Current Limit for Hot-Plug 190 195 200 mV
Output Open Detect
Ves_ MmN L Threshold 5 10 15 mV
Output Open Detect
Ves MIN_H Hysteresis 25 30 35 mV
DET Pin
LED Short Protection
IDET_H Recovery Threshold 70 80 il UA
LED Short Protection
IDET_L Threshold 36 40 44 uA
VDETciamp | DET Clamp Voltage 2 \%
Toem Short protection delay time 0.2 ms
ToeT2 Short protection hold time 500 ms
COMP Pin
COMP Clamp Voltage for
COMPmax Hot-Plug 1.8 2 2.2 \%
On-Chip Thermal Foldback
Torw Thermal ~ Foldback ~ Trigger 130 °C
Point
Power MOSFET Section (Drain Pin)
Power MOSFETL Drain
VR Source Breakdofin Vleltage 150 v
Static  Drain-Seurce  On
Reson Resistance 250 mQ

Note 1. Stresses listed as the above "Maximum Ratings" may cause permanent damage to the device. These are for

stress ratings.<kunctional operation of the device at these or any other conditions beyond those indicated in the

operational sections of the specifications is not implied. Exposure to maximum rating conditions for extended periods may

remaifiypossibility to affect device reliability.

Note2Maximum Power dissipation Pomax= (Timax-Ta)/B3a. AS ambient temperature rises, Pomax Will decrease.
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KP4213

Adaptive Current Ripple Removing Power Switch

Operation Description

KP4213 is a current ripple removing power switch,
which can remove 100Hz/120Hz current ripple
produced by front stage LED driver. And the power
loss can be minimized.

® Basic Operation Principle

KP4213 can suppress or basically eliminate LED
current ripple by detecting front stage output
voltage ripple to adjust MOSFET impedance in
series in the LED current Loop. When preceding
stage LED current increases, DET voltage and
MOSFET impedance will increase. When preceding
stage LED current decreases, DET voltage and
MOSFET impedance will decrease.

KP4213 converts LED current ripple into voltage
ripple and ensures constant voltage drop and
current on LED load.

® Startup

When KP4213 starts up, COMP voltage’ will be
charged to 2V rapidly. The MOSFET works in linear
region. When preceding stagefcusrent increases
and COMP voltage decreasesSyMOSFET works in
saturation region finally.

® Shutdown

When preceéding stage LED shuts down, COMP
voltage, willkbe pulled up to 2V and MOSFET will
fully turn on, which can avoid preceding stage OVP
falselyrtriggered and LED flash when preceding
stage restarts again.

® LED Hot-plug and Inrush Current Limit

When LED is open, COMP voltage will be pulled up
to 2V and MOSFET will turn on completely. COMP
voltage is clamped to 2V and inrush current athot-
plug is limited at 0.2V/Rsen.

® MOSFET Darin Voltage Lgmitband LED
Short Circuit Protection

When LED is shortedg DET voltage increases
rapidly. When DET is‘above limit voltage, KP4213
enter short circuit{protection mode. Gate will be
shut downg, MOSFET turns off. The preceding
stage enters OVP mode.

After@“entering short circuit protection mode,
KP4213 will try to restart every 500ms. Once the
fault” is removed, it will enter normal startup.
Otherwise it will continue to maintain in short circuit
protection state.

® OTP

KP4213 integrates thermal foldback function. When
IC junction temperature is above 130 °C, MOSFET
drain voltage will decrease gradually and current
ripple suppression function will be lost.

® Triac Dimming

All the function of KP4213 is compatible with Triac
dimming. When dimmer angle increases, LED
current increase. COMP voltage will increase to
adapt to Triac's angle change and avoid LED flash.
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KP4213

Adaptive Current Ripple Removing Power Switch

Components Selection
® Typical Application Circuit

O
N\

® Rsen Selection

The maximum CS voltage is 0.2V. To limit
maximum current, Rsen should meet the equation
below:

Ves_max: Maximum CS voltage 0.2V
lout: LED Current

ki: LED inrush current and normal,curtent ratio,
typical value is 0.5~0.75.

® Rper Selection

Roer is related to shert<gircuit protection. When
DET current is gever 40uA, KP4213 enters
protection state, and"the threshold increases to
80uA. Once,fault'is removed and DET current is
less than 80uUA, the IC will restart. Roet should not
bedtoGysmall, or it may cause instability. Roer
shouldymeet the equation below:

R VOVp A
< —_—
°T T 80uA
Vled _min 2V

Rygr <—————
PET 40uA

RDET > Vovp _Vled_max

80uA

Vovwp: Preceding stage open circuit voltage.
Vied_min: Minimum LED voltage.

Vied_max: Maximum LED voltage.

-V

® COMP Capacitor Selection

COMP voltage determines LED current. COMP
voltage ripple and Tatioof charge time over
discharge time determine LED current ripple. The
larger the COMPA\cCapacitor is, the smaller the
COMP valtage “ripple is, and the smaller the
current ripple™is. But too large capacitor may
slowergpdynamic response. When COMP pin is
floatedy'the IC uses the internal capacitor which is
3uF» The resistor paralleled with COMP capacitor
connected to the COMP Pin can change the
charge and discharge ratio of COMP capacitor
and further reduce the ripple current.

® Gate Capacitor Selection

Gate capacitor can effectively reduce the current
stress on the MOSFET at short circuit and improve
the reliability of the system. Generally, a
2.2~22nF/16V capacitor can be used.

® Layout Guide

PCB layout is very important for reliable operation.
Please follow these guidelines to optimize
performance.

(1) Place COMP Capacitor (C3) as close as to the
IC when COMP pin is connected capacitor or
resistors.

(2) Minimize DET loop to prevent DET detection
from interference and mis-triggering short
circuit protection. The path of MOSFET Drain,

July 30, 2018
DS_KP4213_REV1.0_EN

www.Kiwiinst.com
©Kiwi Instruments Corp. Confidential



/7
I<iI\vI

INSTRUMCENTS

KP4213

Adaptive Current Ripple Removing Power Switch

©)

4)

©)

DET Resistor (R5) and DET pin should be
short enough.

The IC should be far away from inductor and
other magnetic devices to prevent the
magnetic field from affecting the IC's normal
operation.

If the anti-paralleled diode (ZD1) to the
MOSFET is used to reduce the voltage spike
on MOSFET when LED load is shorted, the
path of MOSFET drain, diode and LED+
should be minimized for better protection
performance.

if Cgate (C5) is used to reduce the short-
circuit current stress, the path from Gate pin to
Ground should be short enough.

(N N 3

@ =@ @

_J

Top Layer La@v
s

0 I:I_.—_S:'

Bottom Layer Layout
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Package Dimension

KP4213

Adaptive Current Ripple Removing Power Switch

-

A2

=3
|

Dimensions In Millimeters Dimensions In Inches
Symbol - ;
Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.050 0.150 0.002 0.006
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 4,700 5.100 0.185 0.200
D1 3.202 3.402 0.126 0.134
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244
E2 2.313 2.513 0.091 0.099
e 1.270 (0 E]H L) 0.050 (L3 )
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
July 30, 2018 www.kiwiinst.com

DS_KP4213_REV1.0_EN

©Kiwi Instruments Corp. Confidential




7/
I<iI\VvI

INSTRUMGENTS

Revision History

KP4213

Adaptive Current Ripple Removing Power Switch

DATE REV. DESCRIPTION
2018/07/30 1.0 First Release
Contact Us:
us Hangzhou Shenzhen

Add: 2060 Walsh Avey Suite 244,
Santa Clara, CA, 95050

Tel: 1-408-475-6888
Fax: 1-408-905-6912
E-mail: marketing@kiwiinst.com

Add: Room 1201, Building C, No.581
HuoJu Rd., Binjiang Dist., Hangzhou,
P.R.C

Tel: (86) 571-8795-8612
Fax: (86) 571-8795-5363
E-mail: marketing@kiwiinst.com

Add: B302-B303, University Creative
Park, Xili Rd., Nanshan Dist.,
Shenzhen, P.R.C

Tel: (86)755-8204-2689
Fax: (86)755-8204-2192
E-mail: marketing@kiwiinst.com

Disclaimer

Information that is provided by Kiwi Instruments Corporation is believed to be accurate and reliable. Kiwi
instrument reserves the right to make any change in circuit design, specification or other related things if
necessary without notice at any time. No third party intellectual property infringement of the applications
should be guaranteed by users when integrating Kiwi instrument products into any application. No legal
responsibility for any said applications is assumed by Kiwi Instrument.
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