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KP1191/KP1192/KP1193/KP1194

Isolated PSR Constant Current LED Power Switch

FEATURES

e Integrated with 650V MOSFET
e Integrated HV Startup and VDD Power
Supply Circuit
e PSR CC Control
e 5% CC Regulation
e Very Low VDD Operation Current
e Built-in AC Line CC Compensation
e Build in Protections:
Output Over Voltage Protection (OVP)

B Cycle-by-Cycle Current Limiting
B Leading Edge Blanking (LEB)
B | ED Short/Open Protection

On-Chip Thermal Fold-back (OTP)
e Available with SOP-7 and DIP-7 Package

APPLICATIONS

e Other High Power LED Lighting 4

&

TYPICAL APPLlCAQ‘GN’ClRCUlT

o
e Down Light, Ceiling Light, Panel Li%ﬂ;,

GENERAL DESCRIPTION

KP119X is a family of highly integrated power
switch with DCM (Discontinuous ConductioniMode)
Primary Side Regulation (PSR) constantA(hnt
(CC) control for high power |solated Ewtlng

applications.
P \'

KP119X integrates a 650Wp waOSFET and
integrates high volta @; /IC supply circuit
and a novel transfoi. f agnetization circuit,
which eliminates t@@her auxiliary winding and

reduces systeWsQﬁ cost. The IC also adopts

high accu ‘cy‘rfrent sensing control method
which mailbaccurate output current and good

Iineﬁa{r%gulation.

19»integrates functions and protections of
rrent Limit and Leading Edge Blanking, Under

% }Voltage Lockout (UVLO), Cycle-by-cycle Current

Limiting (OCP), Thermal Foldback (OTP), Output
Over Voltage Protection (OVP), LED Open/Short
Protection, etc.
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Isolated PSR Constant Current LED Power Switch

Pin Configuration
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Marking Information
71 [6] [5] 7] c
XXXX: Part Number for %)(X: Part Number for
KPXXXXSP KP1191 or KP1192 KPXXXXDP p WKP1192. KP1193. KP1194
XXXXXX XXXXXX: Wafer Lot Code ) XXXXX T OXXXXXX: Wafer Lot Code
Y: Year, H for 2018 Mé B Y: Year, H for 2018
o) YWW WW: Working Week, 01-52 y WW: Working Week, 01-52
L] 2] 3] [4] 1] [2] [4]
SOP-7 Vo N DIP-7
Output Power Table ‘ ) J
Maximum Output Power i
Part Number Package Mlanum
85-265V Input 175-265V Input Nps*Vo
KP1191SPA SOP-7 7W: 12W
KP1192SPA SOP-7 16W
KP1192DP DIP-7 W ew 20W 30V
KP1193DP DIP-7 20W 24W
KP1194DP DIP-7% 24W 30w
Note: Maximum outp r is constrained by IC maximum Junction Temperature and determined by
ambient temperature B. The system actual maximum output power is determined by the test.
. . - 4%
Pin Descr tsn.
Pin Number Pin Name I/O Description
4 Connect a Resistor to IC Ground for Output OVP Level
LR ROVP I Setting. Recommended Value of ROVP is 5K~14K. When
3 ROVP is shorted, the system stops switching.
w2 GND P | IC Ground
3 NC - No Function Pin and Left Floating in Application
4 HVDD P IC HV Supply PIN
5,6 Drain P Internal Power MOSFET Drain Terminal
Internal Power MOSFET Source Terminal and Current
7 CS 0 . .
Sensing Input Pin
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Isolated PSR Constant Current LED Power Switch

Ordering Information

Part Number Description
KP1191SPA | KP1192SPA SOP-7, Pb free in T&R, 4000Pcs/Reel
KP1192DP / KP1193DP / KP1194DP DIP-7, Pb free, 50Pcs/Tube L
. O
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Isolated PSR Constant Current LED Power Switch

Absolute Maximum Ratings (Note 1)

Parameter Value Unit
Drain, HVDD Voltage -0.3 to 650 V
CS, ROVP Pin Voltage Range -0.3to7 \%
Pomax, Power dissipation @T»=50°C (SOP-7) (Note 2) 0.6 w9
0,a, Thermal Resistance---Junction to Ambient (SOP-7) 165 ‘Rv
Pomax, Power dissipation @T»=50°C (DIP-7) (Note 2) 0.9 M
0,a, Thermal Resistance---Junction to Ambient (DIP-7) 105, @’ '°C/W
IC Junction Temperature ‘!‘SS’ °C
Storage Temperature Range - 150 °C
Lead Temperature (Soldering, 10sec.) NS 260 °C
ESD Capability, HBM (Human Body Model) é’ 3 kV
Recommended Operation Conditions ®

Parameter Value Unit
Operating Junction Temperature 'y -40 to 125 C

Electrical Characteristics (Ta fé&f Not Otherwise Noted)

Symbol Parameter Test Conditions Min | Typ. | Max | Unit
Supply Voltage Section(VDDd)\
oo st | Startup CutrSht VDD<Voo,op 5400 UA
Ivbo_op Oper: Current Fsw=7KHz 80 150 300 uA
HVpp on \ in Startup Voltage 15.5 \Y
HVDD_O. H\7DD Pin Lockout Voltage 5.8 6.6 7.5 \Y
.T%&; Minimum Off Time (Note 3) 3 us
3’“3" Maximum On Time (Note 3) 35 us
Toftmax | Maximum Off Time 195 | 270 | 350 | us
Fmx ';"ri’;i?efgy Switching 100 | 125 | 150 | KHz
Current Sense Input Section (CS Pin)
L nki':g‘JTtimeLeadi”g Edge 300 | 500 | 700 | ns
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Isolated PSR Constant Current LED Power Switch

Ves(max) Current limiting threshold 590 600 610 mV
Over Current Detection and
To_oc Control Delay 100 ns
Output Over Voltage Protection Section (ROVP Pin)
Irovp ROVP Pin Output Current 36 40 44 QUA
Enable Function (ROVP Pin) ® PN
. When Vgove < 50mV,the 4
Veow | ROVP Pin Voltage vatom s orking 50 ‘v > mv
Over Temperature Protection & \ 2
Thermal Shutdown Trigger o
Tso Point (Note 3) ® e’ c
HV Startup and Power Supply Section (Drain Pin) A ~'
Iy HV Charging Current Drain =20V - \’ : 10 mA
Ihv leak HV Leakage Current 10 40 60 uA
Power MOSFET Section (Drain Pin) e
Power MOSFET Drain A
Ver Source Breakdown Voltage » 650 v
S
192SP 4.5 Q
'S
Static  Drain-Source
Rason Resistance \ P1192DP 4.5 Q
&,
\\ 4 KP1193DP 2.5 Q
d > KP1194DP 2.0 Q

Notel. Stresses listed a&&&ae{ “Maximum Ratings” may cause permanent damage to the device. These are for
stress ratings. Functiog;eration of the device at these or any other conditions beyond those indicated in the
operational sectionsfofithe specifications is not implied. Exposure to maximum rating conditions for extended periods
may remaig po |‘ to affect device reliability.

Note 2. M um Power dissipation Ppmax= (Tumax-Ta) / 8,a. As ambient temperature rises, Ppmax Will decrease.
4
N%e 3‘}

&

nteed by the Design.
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Isolated PSR Constant Current LED Power Switch

Characterization Plots
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KP1191/KP1192/KP1193/KP1194

Isolated PSR Constant Current LED Power Switch

Operation Description

KP119X is a family of highly integrated DCM PSR
Constant Current LED power switch which is
integrated with 650V power MOSFET, high
voltage startup/IC supply circuit and a novel
transformer  demagnetization  circuit, which
reduces system design cost and result in
precision CC output.

e HVDD Supply

KP119X integrates 650V high voltage power
supply circuit by which the gate drive of the power
MOSFET is directly powered without external
VDD capacitor.

e PSR Constant Current Control

KP119X operates in DCM PSR constant current
mode. Timing information of transformer
demagnetization and current information at the
CS pin allow accurate regulation of the second
average current. In KP119X, the ratio b
transformer demagnetization time T&}hd
switching period Tsw in CC mode isgsetto 1/2.

The average output current can be Qrﬁed as:
j \

<

oman, gy 150mY |
R.(Q) *

ICC_OUT (mA) =—e

s

NP

N
>

where:

‘\9);?“

>

7

CS pin to,IC GND.

. .

o,

——“The turn ratio between primary winding over
condary winding.

@
Res—- thes sing resistor connected between the

e Current Limit and Leading Edge
Blanking

The current limit circuit samples the differential
voltage between GND and CS Pin. When the

sampled differential voltage exceeds the internal
threshold (600mV), the power MOSFET is turned
off. An internal leading edge blanking circuit is
built in. During this blanking period (500ns,

typical), the cycle-by-cycle current || 't'gg
comparator is disabled and cannot s.'}c off’the
GATE driver. K|KS

& \'
® Demagnetization Detee)‘ﬁ

In KP119X, the dem&’rﬁk‘kn detection circuit

is designed internag\?’th'out auxiliary winding,
which reduces sysfe sign cost.
ces Qi
y

° an@and Maximum OFF Time

In W‘Q’( a minimum OFF time (typically 3us)
i‘mp mented to suppress ringing when the

119X is typically 270us.

‘%wer MOSFET is off. The maximum OFF time in
'S

® Output Over Voltage Protection (OVP)

In KP119X the resistor connected to the ROVP
Pin is used to set the output over voltage
protection level and a high accuracy current
sourcing out from the ROVP Pin to generate a
voltage reference as Vigyp =liove *Roye Which

combines with CS Pin peak voltage to set a over
voltage protection threshold T,,,. When the LED is
open and output voltage becomes high, the
practical demagnetization time T4, starts to be
decreased. The switch is to be stopped
immediately when the Tgem is smaller than To,
which is followed by the system auto recovery
mode until fault disappeared.

In the event of shutdown or low input, the
maximum turn on time can be triggered, and the
over voltage threshold Tovp is to be proportionally
reduced regarding to the peak inductor current to
avoid over voltage protection falsely triggered. For

November 22, 2018
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Isolated PSR Constant Current LED Power Switch

the isolated flyback converter, following equation In this way, the system temperature is limited and
can be got when the output over voltage system reliability is also improved.
protection is triggered:

A LED
Toem = Towp = N L". :/VCS—:’T_\) o Current .
ps OVP cs g \
AS
Where: ol
Thermal ‘
Vcs_pk---the peak cs voltage, for normal operation Foldback B
the value is typically 600mV. < e’ :
| e s p |
Vove---the over voltage protection level | >
p \ Temperature
When Tgem<Towp» the over voltage protection is - y N\ Fig.1
triggered and the protection level can be set by N
the resistor of Royp: e Soft -Pole Gate Driver
) @
R <007 N, @ Voue (V) ¢ R, (0hm) (kohm) PG*{) has a soft totem-pole gate driver with
ovp L, (mH) ‘6 mized EMI performance.
¢

Where:
%9
>

L,-—-Inductance of transformer primary wic;
Ve /)
e Auto-Restart Protectiond \"
>

In the event of LED open o@}‘DVP protection,
the IC enters into auto-restart, wherein the power
MOSFET is disab|ed$ﬁ1igital counter begins
counting. When 6Zms<had been counted, the IC
will reset and p the system again. However,
if the fauf‘till exf'sts, the system will experience
the abqv &6cess. If the fault has gone, the
syStef will resume normal operation.

»
%n Chip Thermal Fold-back (OTP)

KP119X integrates thermal fold-back function.
When the IC temperature is over 145°C, the
system output regulation current is gradually
reduced, as shown in Fig.1. Thus, the output
power and thermal dissipation are also reduced.
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Package Dimension

KP1191/KP1192/KP1193/KP1194

Isolated PSR Constant Current LED Power Switch
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T |
Y £, Y
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Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A “"350 1.750 0.053 0.069
A1 @ .100 0.250 0.004 0.010
A2 > 1.350 1.550 0.053 0.061
b .4 0.330 0.510 0.013 0.020
é 0.170 0.250 0.006 0.010
Q4.0° 4.700 5.100 0.185 0.200
“w E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
1.270 (BSC) 0.050 (BSC)
0.400 1.270 0.016 0.050
0° 8° 0° 8°
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Isolated PSR Constant Current LED Power Switch

Package Dimension (Continued)

DIP-7
- E1
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max

A 3.710 \‘ 4.310 0.146 0.170
A1 0510 ) 0.020
A2 . 3.600 0.126 0.142

B .380 0.570 0.015 0.022
B1 \ ) 1.524(BSC) 0.060(BSC)

C .9 0.204 0.360 0.008 0.014
D 9.000 9.400 0.354 0.370
N 6.200 6.600 0.244 0.260
T E1 7.320 7.920 0.288 0.312

e 2.540(BSC) 0.100(BSC)

L 3.000 3.600 0.118 0.142
E2 8.400 9.000 0.331 0.354
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Revision History

KP1191/KP1192/KP1193/KP1194

Isolated PSR Constant Current LED Power Switch

DATE REV. DESCRIPTION
2017/11/16 1.0 First Release
2018/02/02 1.01 Update Recommended Operation Conditions o
Update Pin Configuration, Add ROVP open protection and Enabl
2018/05/14 1.1 function, Adjust lypp st and Note 2 @ &~
2018/08/27 1.2 Update lvpp s, HVop on,Enable function and OVP recovery‘«&&.
@
2018/11/22 1.3 Add KP1194DP, Update Output Power Tab ®
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uUs: Hangzhou: Shenzhen:
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,
Add: 2060 |
Santa Claga, CA; 50

Tel: 1-408-475-6888
Fax: 1-408:905-6912

E'm‘ﬂ'; marketing@kiwiinst.com

,Qe, Suite 244, 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

L

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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