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DEMO BOARD TEST REPORT

5W Smart Dimmable RGBCW LED Driver
with KP28162+KP18056+KP 35026

FEATURES

® Patented Link-Dim® Technology for High PF

and Flicker-less

Input Voltage 176~264Vac for EMEA
PF>0.7

High Peak Efficiency >89%

Total Smart Dimming & Color Mix Solution with

5-channel RGBCW

Wide Dimming Range for 0.1%-100%

® Analog Dimming for CW Channel, and
Chopping Dimming for RGB Channel

® Fast Start up Time <0.5s @ 0.1%

® |ow Standby Power<0.2W

APPLICATIONS

® Smart LED Bulbs with Zigbee/Bluetooth
Control

DEMO BOARD SEPCIFICATION

INTRODUCTION

The demo board is designed to demonstrate the
total smart dimmable RGBCW solution with LED
driver and MCU/wireless module. The demo board

uses the patented Link-Dim® technology to build an

adaptive LED driver architecture for high PF and
flicker-less. The front-stage is a Buck converter
which has high PF and adaptive constant output
voltage, the secondary stage is KP18026 with
constant current through 12C (Inter-Integrated-
Circuit Bus) signal, dimming control and feedback
LED voltage to first stage. The dimming control part
of the demo board consists of an auxiliary power
supply chip KP35026 and a Bluetooth dimming
module.

The demo board is typically designed for 5W
application with 176VAC to 264VAC, High PF>0.7,
and with output 100V/43mA of CW channels and
output 100V/15mA of RGB channels within LED
Bulb.

Description Symbol Min. Typ. Max. Unit Note
Input Voltage Vin 176 264 Vac Within 5W
Vour 100V
Output
lout CW:43mA; RGB:15mA
Ccw 0.1 100 % Analog Dimming
Dimming Range RGB 0.1 100 % Chopping Dimming @ 1kHz
Sygemif=ency L 89 % Within \Wicloes Module
Standby Loss Pste 0.2 w Within Wireless Module
Power Factor PF 0.7
Startup Time Tst 0.5 S
EMI Margin CE/RE 6 dB EN55015
Surge Test 1 kv Differential Mode

Note: The table above shows the minimum acceptable performance of the design. Actual performance is listed in the results

section.
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!ﬁ!)!! 5W Smart Dimmable RGBCW LED Driver
V with KP28162+KP18056+KP35026

Demo Board

PartA

Printed Circuit Board Layout
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INSTRUMENTS 5W Smart Dimmable RGBCW LED Driver
V with KP28162+KP18056+KP35026

Schematic
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5W Smart Dimmable RGBCW LED Driver
with KP28162+KP18056+KP35026

Bill of Material

No. ‘ Designator ‘

Value

Description

| Package ‘ Manufacturer

Part Number

KP28162SGA+KP18056ESSGA+KP35026VGA_Driver_D02

1 BD1 1000V/1A BRD 1A 1000V 1.1V MBF MDD MB10F
2 c1,c2 100nF/400V CBB 400Vdc 12*5*9 P10 TH STE BzzgggstgglElgglzo
3 C3,C7 1uF/50V Ceramic Cap 50V +10% X7R 0805 WE 885012207103
4 ca 22nF/50V Ceramic Cap 50V +10% X7R 0805 WE 885012207094
5 cs 2.2UF/50V Ceramic Cap 50V +10% X7R 0805 YAGEO CC°8°5§£X7R955
6 C6, C10 33uF/160V Electrolytic Cap 160V 1012 P5.0 TH AISHI EWHZCMT3306120
7 c8 470uF/6.3V Solid capacitor 10V 6.3*11 P2.5 TH AISHI SPZlgF';":;}OE(OSOO
8 co 1UF/450V Electrolytic Cap 450V 6.3*9 P2.5 TH AISHI ERKZW'VPlOEogO
9 D1, D4 1000V/1A DIO FRD 1A 1000V 1V 132032'L DIVI A7
10 D2 600V/1A DIO FRD 1A 600V 35nS 1.7V SMA MDD ES1J
11 D3,D6 1000V/1A DIO FRD 1A 1000V 500nS 1.3V 13203'; DIVI F7
12 D5 600V/1A DIO FRD 1A 600V 35nS 1.65V 13203'; YFW
13 FR1 6.8R Fuse Resistor £5% 1W TH SY RFBOU(SESOASZOS
14 L1 2.2mH Inductor Isat 0.40A Rdc 2.90Q 8*12 TH WE 7447452222
15 L2 10mH EElO,N1=0.1§1rI13r28§I_OSTs;N2=O.15m TH Any
16 L3 0.33mH Inductor Isat 0.88A Rdc 0.70Q 8*9.5 TH WE 7447720331
17 R1 5.1k Chip Resistor +1% 1/4W 1206 FH RS-06K5101FT
18 R3 10k Chip Resistor +1% 1/8W 0805 FH RS-05K1002FT
19 R4 82K Chip Resistor +1% 1/8W 0805 FH RS-05K8202FT
20 R5 4.7R Chip Resistor +1% 1/4W 1206 FH RS-06L4R7OFT
21 R7 3M Chip Resistor +1% 1/8W 0805 FH RS-05L3004FT
22 RS 43k Chip Resistor +1% 1/8W 0805 FH RS-05K4302FT
23 RO 3k Chip Resistor +1% 1/8W 0805 FH RS-05K3001FT
24 R10 15R Chip Resistor +1% 1/8W 0805 FH RS-05K15ROFT
25 Rad1, Rad?2 4.7M Chip Resistor +1% 1/4W 1206 FH RS-06L4704FT
26 Rad3 1.3M Chip Resistor +1% 1/8W 0805 FH RS-05L1304FT
27 Rad4 220k Chip Resistor +1% 1/8W 0805 FH RS-05K2203FT
28 RV1 7D471 VARISTOR 300VAC 35J 1200A TH WE 820573011
29 u1 KP28162SG PF>%L’hAsdig‘e’“E‘;’8§£2iﬁ?;n{e?'tage SOP8 | KiwiInstrument KP28162SG
30 U3 KP35026VG "NO‘(’)Vn_cisgrafeajtpt\),&’&ag‘éﬁvgegsv?ge SOP-4 KIWI KP35026VGA
31 Zadl 15V Diode Zener 15V 2% 200mW SOD-323 PANJIT BZT52-B15S
32 J1-1 Connector Connector, FH1.5,P=1.5mm, 2*3P TH Shuolian Connector
DBTR_28162+18056+35026_02_REV1.0 Kiwi Instruments Corp.
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5W Smart Dimmable RGBCW LED Driver
with KP28162+KP18056+KP35026

KP28162SGA+KP18056ESSGA+KP35026VGA_LED_D02

33 RJl’RR:]]i’RJ& OR Chip Resistor +1% 1/4W 1206 FH RS-06000FT
34 Z1,272 24V Diode Zener 24V 2% 200mwW SOD-323 PANJIT BZT52-B24S
Adaptive LED Voltage Feedback ESSOP-
35 u2 KP18056ESSG Low Voltage Five-channel Linear 10 KIWI KP18056ESSG
12C Protocol Dimmable LED Driver
36 J1-2 Connector Connector, FH1.5,P=1.5mm, 2*3P TH Shuolian Connector
37 DC1~DC12 Cool LED Cool White LED-W-2835, 9V/1W 2835 Any
38 DW1~DW12 Warm LED Warm White LED-2835, 9V/1W 2835 Any
39 DR1~DR6 Red LED Red LED-W-2835, 18V/1W 2835 Any
40 DG1~DG6 Green LED Green LED-W-2835, 18V/1W 2835 Any
41 DB1~DG6 Blue LED Blue LED-W-2835, 18V/1W 2835 Any
KP28162SGA+KP18056ESSGA+KP35026VGA_WIFI_D01
42 Cs1 1uF/50V Ceramic Cap 50V +10% X7R 0805 WE 885012207103
43 Cs2 100nF/50V Ceramic Cap 50V +10% X7R 0805 WE 85012207098
44 RS1, RS2 10k Chip Resistor +1% 1/8W 0805 FH RS-05K1002FT
45 U4 DJQQ?JFEQ Dimming module ESP8685 ESPRESSIF ESP8685

Kiwi Instruments Corp.
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5W Smart Dimmable RGBCW LED Driver
with KP28162+KP18056+KP35026

Transformer Manufacture Guide---L2

1. Electrical Diagram
Bobbin TOP View
(EE10)
10 @8 1
2O @
3 . . 6 2 L2
40O (B
4
@ No Connection Pin
(O Winding Connection Pin
2. Winding Diagram
990000000009
Ll 00000000000006
9999000090000
N1 60Ts GUOOG\JOOOOUU\J
Rl [ 1S000000000000N
3. Winding Order
Number Winding Layer Start End Wire Size Turns
1 N1 Primaryl 1 2 0.15d*1P 60Ts
2 N2 Primary2 2 4 0.15d*1P 340Ts
4. Electrical Specification
ltems Test Condition Test Pin Specification
Primary Inductance Measured at 40kHz, 1.0 VRMS Pins 1-4 10mH £ 5%
DC Resistance Measured at 40kHz, 1.0 VRMS Pins 5-8 10.6Q
5. Transformer BOM
Items Description
1 Core: EE10, AE=12.10
2 Bobbin: EF10, 4+4 Pin
3 Wire: ®0.15mm, 2UEW, Class B
4 Tape: 7mm(W) x 0.06mm(TH)
DBTR_28162+18056+35026_02_REV1.0 el +86_1868%’;;5'8%“E“_?;‘;IFV‘J;Z@Cokmiclcom 6.
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INSTRUMENTS 5W Smart Dimmable RGBCW LED Driver
V with KP28162+KP18056+KP35026
Test Result

1. Steady Characteristics

1.1 System Efficiency
Test Conditions: Input: 176-264Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B), (C, W, R, G, B) =
(100%, 0%, 0%, 0%, 0%), LEDmIinL=1.5V;

Standard: Eff > 88%

Result: Pass

Eff VS. Vac

= \Whole lamp

—— Remove the auxiliary |power

86.0% SUFWWWW

170 180 190 200 210 220 230 240 250 260 270

Vac(V)

1.2 Power Factor

Test Conditions: Input: 176-264Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B), (C, W, R, G, B) =
(100%, 0%, 0%, 0%, 0%)

Standard: PF > 0.7

Result: Pass

PF VS. Vac
1.00

0.95

0.90

0.85

L
o 080

0.75

0.70

0.65

0.60

170 180 180 200 210 220 230 240 250 260 270
Vac(V)

1.3 Standby Power
Test Conditions: Input: 176-265Vac; Output: Dim OFF, (C, W, R, G, B) = (0%, 0%, 0%, 0%, 0%)

Kiwi Instruments Corp.
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INSTRUMeNnTS 5W Smart Dimmable RGBCW LED Driver
V with KP28162+KP18056+KP35026

Standard: Psts < 200mW

Result: Pass

Pstg VS. Vac

200
190

180

170
g 160 —

— 150 — —

» e
a” 140

130

120

110

100

170 180 190 200 210 220 230 240 250 260 270
Vac(V)

1.4 Dimming Curve

Test Conditions: Input: 220Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B); CW: analog dimming;
RGB: chopping dimming,1kHz;

Standard: High linearity of dimming curve

Result: Pass
Dimming Curve @ 0-1%,CW Channel Dimming Curve @ 0-100%,CW Channel
0.45 45
0.40 A 40 /

/
0.35 / — 35 /
0.30 / 30

/|
0.25 2
< / <
2020 2% S

0.15 // 15 //
0.10 // 10 //

/ +—Ig_C / +—lag_C
0.05 L/ 5 v

+—Ilo W —Ilo W
0.00 0
0.0% 0.1% 02% 0.3% 0.4% 0.5% 06% 0.7% 0.8% 0.9% 1.0% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Dimming Datio(%) Dimming Datio(%)

Kiwi Instruments Corp.
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Dimming Curve @ 0-3%,RGB Channel
0.45

0.40 /

0.35 74

0.30 /

0.15 /
yAd
0.10 o —iof
0.05 / ——lo.W
—lo_B
0.00

0.0% 0.3% 06% 09% 12% 15% 1.8% 21% 24% 27% 3.0%
Dimming Datio(%)
Waveforms (CW Mode):

Test Condition: 220Vac/50Hz Input,
Duty: (C: 100%, W: 0%)

Tek Lk E

e

T T T e T
‘mu,'u,Hmmn’{u,lrux;’li[mmu,!n’;uﬂ{(u;‘(‘un|h‘;|4,:i,'u[nq’umnI;h‘{u,h‘;umn
= {

<« | 10M g1 160V

(CH1-LEDC-, CH4-lo_C)

Comments: OK, No flicker; LED-voltage ripple is 2.1V.

Waveforms (RGB Mode):

Test Condition: 220Vac/50Hz Input,
Duty: (R: 33%, G: 33%, B: 033)

D — - — - [ b —
— — - . - — —
ot I~ ”r:"' — e .
!
U;i. I - ) v 3005 125%00 @ \
| €3 L5 A0, 0000 1084 24 1.60

(CH1-LEDB-, CH2-LEDR-, CH3-lo_G, CH4-lo_B)
Comments: OK, No flicker, RGB channel conduction
phase delay 120 degrees.

C R s @ | 1088 205

5W Smart Dimmable RGBCW LED Driver

with KP28162+KP18056+KP35026

Dimming Curve @ 0-100%,RGB Channel

15.00

12.00

.00 /

<
o
6.00
3.00 to-f
—lo W
—lo B
0.00 =

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Dimming Datio(%)

Test Condition: 220Vac/50Hz Input,
Duty: (C: 50%, W: 50%)

ok 5 i =" 1
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=

¥3H 2023
14:44:18
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04
£l
X

|
¥

(CH1-LEDC-, CH2-LEDW-, CH3-lo_C, CH4-lo_W)
Comments: OK, No flicker.

Test Condition: 220Vac/50Hz Input,
Duty: (R: 0%, G: 33%, B: 50%)

(CH1-LEDB-, CH2-LEDR-, CH3-lo_G, CH4-lo_B)
Comments: OK, No flicker.

DBTR_28162+18056+35026_02_REV1.0
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2. Dynamic Characteristics
2.1 Power On

Test Conditions: Input: 220Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B); CW: analog dimming;

5W Smart Dimmable RGBCW LED Driver

with KP28162+KP18056+KP35026

RGB: chopping dimming,1kHz; Dimming change speed gear: 500ms.

Standard: No flicker and no overshoot, turn on delay time < 0.5s

Result: Pass
Vin(Vac) Dimming Ratio(%) Turn on delay time Current Rise Time Module delay
176 100% 245 404 147
220 100% 238 408 148
220 50% 236 168 147
220 10% 235 17 147
220 1% 235 1 147
264 100% 230 414 148

Waveforms (CW Mode):

Test Condition: 176Vac/50Hz Input,
Duty: (C: 100%, W: 0%)

TokHH T I 3 I

¢ [5)
‘v\nlvrqlvvl,-cxlvrvvvrnv”x-n_ xxxxxxxxxxxxx 1

............................................

(CH1-Vin, CH2-3.3V, CH3-CLK, CH4-lo_C)
Comments: Tst=245ms, No flicker and no overshoot

Test Condition: 220Vac/50Hz Input,
Duty:l (C: 10%, V}/: 0%)
Y5

Tek H5
0 EER) [P
) —
................ ]
o r A
RRNSBRRN AR AR R RS RANRE ARARRR RSN AAN
[ S A SRl Ao }} _______________
z -
@ 00V & @ 200v N jioems oMo @\ = 2023
2 £ 1004 28 0.00 v

(CH1-Vin, CH2-3.3V, CH3-CLK, CH4-lo_C)
Comments: OK, No flicker and no overshoot

Test Condition: 264Vac/50Hz Input,
Duty: (C: 100%, W: 0%)

(CH1-Vin, CH2-3.3V, CH3-CLK, CH4-lo_C)
Comments: Tst=230ms, No flicker and no overshoot

Test Condition: 120Vac/60Hz Input,
[Duty: (C: 1%, W 0%)I
u b

Tek #iL

10.
100 o8

(CH1-Vin, CH2-3.3V, CH3-CLK, CH4-lo_C)
Comments: OK, No flicker and no overshoot

DBTR_28162+18056+35026_02_REV1.0
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Test Condition: 220Vac/50Hz Input,
Duty (C: 10% W: 90%)

Tek AL
! o o)

: Il\I‘JM[i'\,f'1’\;i’\'4‘\!\|l.
| HUU‘L'IWJ‘U -’”UUU

YUviLY

B
i. v v @ 2oV N lmtm;
by 13 .

(CH1-Vin, CH2-CLK, CH3-lo_W, CH4-lo_C)
Comments: OK, No flicker and no overshoot

Waveforms (RGB Mode):

Test Condition: 220Vac/50Hz Input,
Duty: (R: 0%, G: 100%, B: 0%)

Tek SR H [ |
o o

M(Mf)\/té [ S 98§ 2023)
1M 0.0V 1324453 |

T )
B AWV W rvovdoisrordrriinl
\_/————%_—.\

l(MrXt? 6 | l:sﬁ‘ﬁll

5:50:17

b[“l,‘f;v e ¥ l‘ux.m
o3 ©

(CH1-Vin, CH2-LED+, CH3-CLK, CH4-lo_G)
Comments: OK, No flicker and no overshoot

Test Condition: 230Vac/50Hz Input,
Duty: (R: 33%, G: 33%, B: 33%)
G = 1 1

Tek AL
D— WY ’WW\, MWW
>
A S R
——
[
|.‘_ll‘,n O} g v, N '11:.-:«\: ow;/& "‘_"l sn’us

(CH1-Vin, CH2-LEDR-, CH3-lo_G, CH4-lo_B)
Comments: OK, No flicker and no overshoot

5W Smart Dimmable RGBCW LED Driver
with KP28162+KP18056+KP35026

Test Condition: 220Vac/50Hz Input,
Duty: (C: 5%, W: 5%)
—F

Tok 1L T
f ) )

; AARAAAARAARARAAR 8 |
u}f—u‘lhmm\mll\mlvm )

| Vi Vil
¥

f /

! /
[

IQ %oV v @ 20V & i(nx\-z 0MEe @ N asﬁ.\m]

6t €3 100 24 0.00V 13:48:03

(CH1-Vin, CH2-CLK, CH3-lo_W, CH4-lo_C)
Comments: OK, No flicker and no overshoot

Test Condition: 220Vac/50Hz Input,
Duty: (R: 0%, G: 10%, B: 0%)

Tek ¥ 12 I I 1

FDt——JVW R T
/ \

—

&fob 5 ] l’sﬂm 3)

5:57:52

@x:{;v v g v k‘z‘xm

(CH1-Vin, CH2-LED+, CH3-CLK, CH4-lo_G)
Comments: OK, No flicker and no overshoot

Test Condition: 230Vac/50Hz Input,
Duty: (R: 5%, G: 10%, B: 1%)

Tek 1L

D———— WA I\W\/WWX;‘W\}‘\I‘ MMM

[
|-‘-‘:"W O g vooN ';xz.m

D @ l 98 H 2023}
o0 0.00v k16323 )

(CH1-Vbus, CH2-LEDR-, CH3-lo_G, CH4-lo_B)
Comments: OK, No flicker and no overshoot

DBTR_28162+18056+35026_02_REV1.0
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Waveforms (CWRGB Mode):

Test Condition: 220Vac/50Hz Input,
Duty: (R: 100%, G: 0%, B: 0%, C: 100%, W: 0%)

Tek 5 I i ]

.................................................

& o . @ ¥ 100ms e @ . 38 2023
| € 10 4 00V | 164615 |

(CH1-Vin, CH2-CLK, CH3-lo_C, CH4-lo_G)
Comments: OK, No flicker and no overshoot

2.2 Power Off

5W Smart Dimmable RGBCW LED Driver
with KP28162+KP18056+KP35026

Test Condition: 230Vac/50Hz Input,
Duty: (R: 0%, G: 100%, B: 0%, C: 10%, W: 0%)

Tek A 1

...............................................

¥ 100m 10.0M0/ 6 38H 2003
. BT SN B 10M 4 0cov | 164850 |

(CH1-Vin, CH2-CLK, CH3-lo_C, CH4-lo_G)
Comments: OK, No flicker and no overshoot

Test Conditions: Input: 220Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B); CW: analog dimming;

RGB: chopping dimming,1kHz;
Standard: No flicker and no overshoot
Result: Pass

Waveforms (CW Mode):

Test Condition: 220Vac/50Hz Input,

AR AR RN

2
N\,
n |
(CH1-Vin, CH2-3.3V, CH3-CLK, CH4-lo_C)
Comments: OK, No flicker and no overshoot
Test Condition: 220Vac/50Hz Input,
Duty: (C: 50%, W: 50%)
Tek #1L ‘__[_,,‘ = ,k*.\'v; ——
b akning e T : } 3]
in | ® -
e \
 BARE = Gl S

(CH1-10_W, CH2: PWMC, CH4-lo_C)
Comments: OK, No flicker and no overshoot

Test Condition: 220Vac/50Hz Input,
Duty: (C: 1%, W: 0%)
i i I

T

Tek 15

(5] e |
ED}I]IIINI’l|lll|I'!ll,)ll[lll[l]l|lll|l|l|l“|l|l_‘II " 9’
fummnmnmnlnmuulmnnlmmniu i

(@ 50V D ) C 200w soMae @ 380 2023

[ @ ) 10M 23 13312 )
(CH1-Vin, CH2-3.3V, CH3-CLK, CH4-lo_C)
Comments: OK, No flicker and no overshoot
Test Condition: 220Vac/50Hz Input,

Duty: (C: 5%, W: 5%)

Tok f£.15 I 3 1
il
PEESNEULRINY =

<.
@& oV - ) oo/ @ 938 2023
& (4] 10M 2 .00 ¥ 13:47°29

(CH1-lo_W, CH2: PWMC, CH4-lo_C)
Comments: OK, No flicker and no overshoot

DBTR_28162+18056+35026_02_REV1.0
2023-08-11
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5W Smart Dimmable RGBCW LED Driver

with KP28162+KP18056+KP35026

Waveforms (RGB Mode):

Test Condition: 220Vac/50Hz Input,
Duty: (R: 0%, G: 100%, B: 0%)
I ¥ I

0 1O

Tek ¥ 1L

o

AMAAAAAAANARAANAANANAA |
uy‘."."a‘u‘v‘v\wvvww‘\w'""“”'“' T

........

B S ]

| N— __,_.N__.,j}»

©
&4
z

|
|
|
|

-}
L 4
e
¥
ey
e

(CH1-Vin, CH2-LED+, CH3-CLK, CH4-lo_G)
Comments: OK, No flicker and no overshoot
Test Condition: 220Vac/50Hz Input,

Duty: (R: 33%, G: 33%, B: 33%)
Tek ¥k I g 1

DWW

f A AAN
VVVVVVVVVVVVVVY

-9

@ 172 v @ {Toom NG @\ | 288 209
1 o A o N T

(CH1-Vin, CH2-LEDR-, CH3-lo_G, CH4-lo_B)
Comments: OK, No flicker and no overshoot
2.3 Dimming on

Test Condition: 220Vac/50Hz Input,
Duty: (R: 0%, G: 10%, B: 0%)
1 g 1

Tek FFLE
AAANARAAAAARAARA
PV '-j\ vV '.'h‘.t ‘f v —
t < E——
| T pa—
|
4
"’;" 129y & @ [ Y Y 9%
2 & % e oty |15

(CH1-Vin, CH2-LED+, CH3-CLK, CH4-lo_G)
Comments: OK, No flicker and no overshoot
Test Condition: 220Vac/50Hz Input,

Duty: (R: 5%, G: 10%, B: 1%)
Tek ¥ .1 I g 1

VWYV

DAMMMAMMAARAAAN
f i
i

ih 129V N (o0 El_“‘;ur.éf\- ’ [ 2eA2m)

(CH1-Vin, CH2-LEDR-, CH3-lo_G, CH4-lo_B)
Comments: OK, No flicker and no overshoot

Test Conditions: Input: 220Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B); CW: analog dimming;

RGB: chopping dimming,1kHz;
Standard: Smoothly and No flicker
Result: Pass

Waveforms (CW Mode):

Test Condition: 220Vac/50Hz Input,
Duty: (C: 100%, W: 0%)
I P 1

Tek 11

(CH1-LED+, CH2-CLK, CH3: LEDC-, CH4-lo_C)
Comments: OK, No flicker and no overshoot

Test Condition: 120Vac/60Hz Input,
Duty: (C: 1%, W: 0%)
Tek F¥LE P )

L+
o le)

(2]
| @ 1w & |

(CH1-LED+, CH2-CLK, CH3: LEDC-, CH4-lo_C)
Comments: OK, No flicker and no overshoot

Kiwi Instruments Corp.
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5W Smart Dimmable RGBCW LED Driver

with KP28162+KP18056+KP35026

Test Condition: 220Vac/50Hz Input,
Duty: (C: 10%, W: 90%)
Tek 1 I i I

Test Condition: 220Vac/50Hz Input,
Duty: (C: 5%, W: 5%)

Tek 15 I 1

(CH1-LED+, CH2-CLK, CH3: lo_W, CH4-lo_C)
Comments: OK, No flicker and no overshoot

Waveforms (RGB Mode):

Test Condition: 220Vac/50Hz Input,
Duty: (R: 0%, G: 100%, B: 0%)
Tek (15 1 2 i 1

Y

AALELEALALAARACARALAARARARARALATATALARALALA RV AR ALATARAARAARA AAAAARARARATALALATALA TR AAAEARATASALA
[D'\m|nui‘tm‘n‘:‘.nm.nnm.m.m.\.'hu'umk-ismuu’.m.m.m.1nlmmmn‘.‘n’:knm

SOM/ D @ - ]
10M A 0.00V

16:0

e

(CHZ1: Vin, CH2: LED+, CH3: CLK, CH4: lo_G)
Comments: OK, No flicker and no overshoot
Test Condition: 220Vac/50Hz Input,
Duty: (R: 33%, G: 33%, B: 33%)

Tek A I 1

s

DAVAAAAWWWWARAAAMAAAWWWWNY

I
3
/|

PN v

(@ 1= v @ N | 1oom W @\ [ 2 2023)
| © | 10M O 0,00V 16:08.22

(CH1: Vin, CH2: LEDR-, CH3: lo_G, CH4: lo_B)
Comments: OK, No flicker and no overshoot

2.4 Dimming off

(@ 20v ~ @ [ |1w~. 10.0M/ 49 ]

N 3 RULY W LEOV

(CH1-LED+, CH2-CLK, CH3: lo_W, CH4-lo_C)
Comments: OK, No flicker and no overshoot

Test Condition: 120Vac/60Hz Input,
Duty: (R: 1%, G: 0%, B: 0%)
Tek HE# 1§ I

3
1
{

DAVWVAWWWWWWAN MN WMWY
|

(CH1: Vin, CH2: LED+, CH3: CLK, CH4: lo_G)
Comments: OK, No flicker and no overshoot

Test Condition: 120Vac/60Hz Input,
Duty: (R: 5%, G: 10%, B: 1%)

Tek L I ¥ 1
DAVWWWWA J"v'."v’1v""v‘."\)"\1‘\h(\‘Jh\.’«VA‘.‘A‘.'A'.'A‘./\;‘A‘.A."\’.'ﬂ‘."\."\‘.'{v MWWV
4 +
[P §
L }
( BEUCEE - N [ oom 0.0 @\ 381 2023)
‘ € A 108 2 0,00V [ 161208}

(CH1: Vin, CH2: LEDR-, CH3: lo_G, CH4: lo_B)
Comments: OK, No flicker and no overshoot

Test Conditions: Input: 220Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B); CW: analog dimming;

RGB: chopping dimming,1kHz;
Standard: Smoothly and No flicker

Result: Pass

DBTR_28162+18056+35026_02_REV1.0
2023-08-11
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Waveforms (CW Mode):

Test Condition: 220Vac/50Hz Input,
D}Jty: (C: 100%, W: O‘IVo)

Tk .k
=]
(b}
o] ’
WNK
NS B (5 O, LIS L: ~\.»___.__.._,_
AA
‘. 200V D ) . |v,'-m. JEXCRVES I | Y KD
< 10M 4 1eov )

(CH1: LED+, CH2: CLK, CH3: LEDC-, CH4:1o_C)

Comments: OK,VLED-max=13.4V
Test Condition: 220Vac/50Hz Input,
Duty: (C: 90%, W: 10%)

I il I

Tek H i

(CH1: LED+, CH2: CLK, CH3: lo_W, CH4: lo_C)
Comments: OK, no flicker
Waveforms (RGB Mode):

Test Condition: 220Vac/50Hz Input,
Duty: (R: 0%, G: 100%, B: 0%)

Tek ¥ I i 1

200V v [100m 0.0/ 1 \ Y~ 88 2023}
l & : | e veov ) a3

i '
"/‘a 129y ~ @ - N 200m SN B N 38
< | 10M 0.00 V I 16:00

(CH1: Vin, CH2: LED+, CH3: CLK. CH4: lo_G)
Comments: OK, no flicker

Test Condition: 220Vac/50Hz Input,
Duty: (R: 33%, G: 33%, B: 33%)
I ' 1

Tek 52

DAVAWAWAAAVAWMAVAAAWAAWY

g

(@ 1= v @ \ 100m; o8 @ N | 20A 202)
(§ o | s J

0.00V 160850 )

(CH1: Vin, CH2: LEDR-, CH3: lo_G, CH4: lo_B)
Comments: OK, no flicker

5W Smart Dimmable RGBCW LED Driver

with KP28162+KP18056+KP35026

Test Condition: 220Vac/60Hz Input,
Duty: (C: 1%, W: 0%)

Tek ik I s I

@~ 3 i s DG @

10M

|_seoen

(CH1: LED+, CH2: CLK, CH3: LEDC-, CH4: lo_C)
Comments: OK,VLED-max=9.6V

Test Condition: 220Vac/50Hz Input,
Duty: (C: 5%, W: 5%)
I g 1

Tek %15
I i 1 )
1 (0]
" s g
(b}
o - \ { ‘
\ }
o \ 1
li DoV N~ @ v 'h:-.\". WD @ | 288 2023
> S d 10M 2 LEOV 142553

(CH1: LED+, CH2: CLK, CH3: lo_W, CH4: lo_C)
Comments: OK, no flicker

Test Condition:220Vac/50Hz Input,
Duty: (R: 0%, G: 10%, B: 0%)
I—1g
3

Tek HA

-
bﬁ oy v @ VoA f20.0m S0.0M%/ B o-T—I )
l (3] T EAEER: Mg ey A-een )

(CH1: Vin, CH2: LED+, CH3: CLK. CH4: lo_G)
Comments: OK, no flicker
Test Condition: 120Vac/60Hz Input,
Duty: (R: 5%, G: 10%, B: 1%)
I i 1

Tek L.

DAWWAAAAAMAAAWWWWWAWWWWWWWAWAAAY

(CH1: Vin, CH2: LEDR-, CH3: lo_G, CH4: lo_B)
Comments: OK, no flicker

DBTR_28162+18056+35026_02_REV1.0
2023-08-11
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2.5 Dynamic Dimming

Test Conditions: Input: 220Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B); CW: analog dimming;

RGB: chopping dimming,1kHz;
Standard: Smoothly and No flicker
Result: Pass

Waveforms (CW Mode):

Test Condition: 220Vac/60Hz Input,
Duty: (C: 0.1%, W: 0%)—(C: 100%, W: 0%)

AR AR NP NP SAINNAN APPSR

10.0M7/
< 10M 23 160V A 145535 |

(CH1-LED+, CH2: CLK; CH4-lo_C)
Comments: OK
Test Condition: 220Vac/50Hz Input,
Duty: (C:100%, W:0%)— (C:0%, W:100%)
; 1

Tek HH
o [ - O 1 ."‘
Hyomsmreimervimereoni - ‘4 km @ -2y O
o,
Mo,
M

| DEAMEESS DT eaa MR D s ;Y"”" /' BRI G~ LTI o S e

o : : R EY i
\\‘.

/ N

LR 1 N 28 H 2023)

ii 0oV ~ @ ~ fa.\.w. SoME @ 289 2023)
2 < A 1ot g eov | wessu

(CH1: LEDC-, CH2: LEDW-, CH3: lo_C, CH4: lo_W)
Comments: OK, VLED_max=21.8V

Waveforms (RGB Mode):
Test Condition: 230Vac/50Hz Input,

Dutg/: (R: 0%, G: 1%, B: 0%)—(R: 0%, G: 100%, B: 0%)
ek (¥1E 1 = it 1

i

VA
|

'!'fx:w v @ N0V N ‘Imm SoMa/ e @D - | S35 2023)
&3 P 10M 24 0.00v L6013 )

(CH1: Vin, CH2: LED+, CH3: CLK, CH4: lo_G)
Comments: OK
3. Reliability Testing

3.1 Voltage stress of RGBCW channel

5W Smart Dimmable RGBCW LED Driver

with KP28162+KP18056+KP35026

Test Condition: 220Vac/50Hz Input,

- Duty: (C: 100%, W: 0%)—(C: 0.1%, W: 0%)

Pl s e
S |

:)l’H.' Dov N~ @ ~ rxr.v.v«: 10,00/ 19 N I 285 2023
<& oM g teov ) sesowd )
(CH1-LED+, CH2: CLK; CH4-lo_C)
Comments: OK
Test Condition: 220Vac/50Hz Input,
Duty: (C:10%, W:0%)— (C:0%, W:10%)
Tok A t It
) (b]

I e S ¥ ‘)
»«WWMN‘,\M ARSI LS SR |

"1‘. 10.0V . O . Ix(r,‘m:

wmE/s @\ l[ a8 H 2023)
oM veov ) te3i |

(3]

(CH1: LEDC-, CH2: LEDW-, CH3: lo_C, CH4: lo_W)
Comments: OK,VLED-max=9.8V

Test Condition: 230Vac/50Hz Input,
DHE%&(R: 10%, Gl: 0%, B: 0°/§)—>(R: 109%, G: 0%, B: 0%)

U'a 200 N @ ! N f100m Bl @ | 28 2023
[ 3 (4] ; v l 163540 |

10M &5 1.60

((CH1: CLK, CH2: LEDR-, CH3: lo_G, CH4: lo_B)
Comments: OK

Kiwi Instruments Corp.
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5W Smart Dimmable RGBCW LED Driver

with KP28162+KP18056+KP35026

Test Conditions: Input: 220Vac; Output: 100V/43mA(C&W), 100V/15mA(R&G&B);

Standard: VLED-max<32V.
Result: Pass
Waveforms:

Test Condition: 220Vac/50Hz Input,
[ Duty: (C:100%, W:0%) l
8

Tek 1k
i (@ © BV
YOO PP P LT E AR BRI ERE RN L LN RN RN F P RO PO RO RO o v
»"'/;'/f/.‘//‘,"'/.'/ '''''' VEOPIKL ORI DR EIR NN 1RO I PN PO DI N P PPN PN RO

(@ wov v tb 1’ © n*‘ :j,.,ﬁ-', 2
(CH1: LEDC-, CH2: LEDW-, CH3: lo_C, CH4: lo_W)
Comments: OK, VLED_max=21.2V
Test Condition: 220Vac/50Hz Input,

- Duty: (Ci:lOO%, W:0%)— (C:0%, v]v:100%)
YV o = = —

5 L et | >
e : i o i » "

o ]
O H
e, {
L |

N b A AN PPN AN

@ wov v @ e
{ 2 10M 1EOV 14-35:44

(CH1: LEDC-, CH2: LEDW-, CH3: lo_C, CH4: lo_W)
Comments: OK, VLED_max=21.8V

3.2. Thermal Test

Test Condition: 220Vac/50Hz Input,
Duty: (C:5%, W:95%) :
e -

Tek HH

SIS MDA A
AII14|l,|.l|ll|'ll|1l’,t’.ltyl,ll’.I’l'ul’, |‘ :,,|.

o 1EDV 14:4433

(CH1: LEDC-, CH2: LEDW-, CH3: lo_C, CH4: lo_W)
Comments: OK
Test Condition: 220Vac/50Hz Input,
Duty: (lc:5%, W:95%)— (C:95%,’W:5%)
- - u -

Tek P15
e
o
o
[N ————
0
“@nv v @ T @ | SAM
< oM 1EOV 14:37:2

(CH1: LEDC-, CH2: LEDW-, CH3: lo_C, CH4: lo_W)
Comments: OK, VLED max=14.4V

Test Condition: Burn in for 1 hour within A60 lamp cavity @ confined container (60cm*40cm*40cm plastic
box) and steady environment with no airflow, Ta is the temperature inside the plastic box.

Standard: The maximum temperature is less than 80°C

Result: Pass

DBTR_28162+18056+35026_02_REV1.0
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Test Condition: CW Mode, Input Power 5W

176Vac 220Vac 264Vac
Component Ta=27.5C Ta=27.4C Ta=26.6C
T(C) Trise('C) T(C) Trise('C) T(C) Trise('C)
KP28162SG 61.7 34.2 62.6 35.2 62.5 35.9
KP18056ESSG 63.9 36.4 64 36.6 63.6 37
KP35026VG 61.2 33.7 62.2 34.8 62.3 35.7
LED board 63.7 36.2 63.9 36.5 63.2 36.6

Kiwi Instruments Corp.
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3.3. EMC Test Result
Test Conditions: Input :220VAC; Output: SW@CW Mode

Standard:
Standard EN55015
Content CE/CDN
Requirement Margin>=6dB

Result: Pass

N ~fm.4{\ S i ’ Qr}' TS . ibe

101 PN i { SRR L 1K X 5 it

: o o T[T ST LA MR 3:“‘1: iy i}
) i "'u“l( i ‘.I‘«"“"‘“""'www';‘u \;‘ MM ' of “"“\ i T i

CE EMI---LINE CE EMI---NEUTRAL
Test Condition: CDN
o | R 5 WA
Conduction CDN---220Vac/50Hz
3.4.Surge Test

Line to Line 1kV surge testing was completed according to IEC61000-4-5. Input voltage was set at 220VAC/50Hz.
Output was loaded at full load and operation was verified following each surge event. Each injection phase below
is tested with 5 times and hold for 25 seconds before next one.

Input Voltage Surge Level Injection Injection Phase Test Result
(VAC) (V) Location (®) (Pass/Fail)
+1000 LtoN 0 Pass
+1000 LtoN 90 Pass
+1000 LtoN 180 Pass
+1000 LtoN 270 Pass
220Vac/50Hz
-1000 LtoN 0 Pass
-1000 LtoN 90 Pass
-1000 LtoN 180 Pass
-1000 LtoN 270 Pass
Kiwi Instruments Corp.
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L/ with KP28162+KP18056+KP35026

Test Setup Guide
1. Setthe AC Power Source between 176VAC and 264VAC.

2. Connectthe AC Power Source terminal to the “L” and “N” terminals on the Demo Board.
3. The dimming program for Espressif modules is in the file "Dimming code-28162+18056+35026_D02_REV1.0"

Turn on the AC Power Source to make system startup; and Turn off the AC Power Source to make system
shutdown.

Kiwi Instruments Corp.
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Revision History
DATE REV DESCRIPTION
2023/08/11 1.0 First Release
Disclaimer

Kiwi reserves the right to make any change to its product, datasheet or specification without any notice. Users
shall obtain the latest information before placing an order. Kiwi herein makes no guarantee or warranty,
expressed or implied, including without limitation the warranties of merchantability, fithess for any purpose or
non-infringement of third party rights, nor does Kiwi convey any license or permission including without
limitation the intellectual property rights of Kiwi or any third party. Users should warrant that third party
intellectual property right or other right is not infringed when integrating Kiwi products into any application or in
use. Kiwi will not assume any liability arising from any said application or use, and especially disclaim any
liability including without limitation any consequential or incidental damage. Without written declaration, Kiwi
products are not designed for use in surgical device implant into the body or other life sustain systems. This
disclaimer supersedes the disclaimers in previous versions.
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