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INSTRUMGENTS

DEMO BOARD TEST REPORT

8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

FEATURES INTRODUCTION
® Patented Link-Dim™ Technology for High PF The demo board is designed to demonstrate the total
and Flicker-less smart dimmable RGBCW solution of multiple chips
® Universal input voltage 90Vac~265Vac with LED driver and MCU/wireless module ~The
® PF>0.7 combination of KP28162 and KP18026 is perfermed
® |EC-61000-3-2:2019 Harmonic Requirement color-mix and dimmable Cold and Warm,White LEDs,
® Total Smart Dimming & Color Mix Solution with and the combination of KP15051 and,KP18032 is
5-channel RGBCW performed color-mix Red, Green, Blue LEDs. The
® Wide Dimming Range for 0.1%-100% output current of five chanmels RGBCW LEDSs can
® Fast Start up Time <0.5s @ 0.1% independently be set byyPWM signal for various
® |ow Standby Power<0.15W scenes. Determined Jbyathe customer wireless
module about the standby power, the demo board
APPLICATIONS can be configured“®wo kinds of circuit. The demo
board is designor less than 0.15W standby power
® Smart LED Bulbs with Zigbee/Bluetooth with Espressif wireless Module.
Control

The,'demo board is typically designed for 8W
application with 90VAC to 265VAC, High PF>0.7,
THD meet I|EC61000-3-2, and with output
60V/115mA of CW channels and output 15V/180mA
of RGB channels within A60 LED Bulb.

DEMO BOARD SEPCIFICATIQON

Description Symbol Min. Typ. Max. Unit Note
Input Voltage Vin 90 265 Vac
Output \out/lour CW:60V/115mA; RGB:15V/180mA
System Efficiency n 85 % Within Wireless Module
Standby Loss Psts 0.15 W Within Wireless Module
Power Factor PF 0.7
StartupTime Tst 05 S
Caonducted EMI Margin 6 dB EN55015
Radiated EMI Margin 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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Demo Board
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NSTRUMGENTS

8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Bill of Material

No. Designator Value Description Package Manufacturer Part Number
1 BD1 1000V/1A BRD 1A 1000V 1.1V MBF MDD MB10F
2 F1 3.3R Chip Resistor +1% 1/4W 1206 FH RS-06L3R30FT
3 VR1 7D471 VARISTOR 300VAC 35J 1200A ™ WE 820573021
4 C4 100nF CBB 400Vvdc 12*5*9 P10 TH STE Bzzoeggéggllzlgglzo
5 C5 150nF CBB 400Vvdc 12*5*8 P10 TH STE Bzzggg’:ggg‘gglzo
6 C6 1uF Ceramic Cap 50V +10% X7R 0805 WE 885012207103
7 c7 2.24F Ceramic Cap 50V +10% X7R 0805 YAGEQ CC°8°5§§5X7RQBB
8 Cc8 22nF Ceramic Cap 50V +10% X7R 0805 WE 885012207094
9 C9 220uF Electrolytic Cap 80V 10*20 P5.0 TH AISHI ERF1BM221G200T
10 C10 100nF Ceramic Cap 100V *10% X7R 0805 WE 885012207128
11 CEl 1uF Ceramic Cap 50V +10% X7R 0805 WE 885012207103
12 CE3 6.8uF Electrolytic Cap 400V 10*12 P5.0 TH AISHI EGMZGM;_SRSG]'ZO
13 CE4 22uF Electrolytic Cap 25V 5*11 P2.0 TH AISHI ERS1EM220D110T
14 CK1 1uF Ceramic Cap 50V £10% X7R 0805 WE 885012207103
15 CK2 330uF Electrolytic Cap 6.3V 6.3*1 WP2:5 TH AISHI ERROJM331E110T
16 Cs1 100nF Ceramic Cap 50V £10% X7R 0805 WE 85012207098
17 CS2 100nF Ceramic Cap 50V +10% X7R 0805 WE 85012207098
18 D1 1000V/1A DIO FRD 1Ad000V 1V :I.SZ%ID:I-_ DIvI A7
19 D2 600V/1A DIO FRD, TA'600V 35nS 1.7V SMA MDD ES1J
20 D3 600V/1A DIO'ERD 1A 600V 35nS 1.7V SMA MDD ES1J
21 DE2 600V/1A DIO FRD 1A 600V 35nS 1.7V SMA MDD ES1J
22 DE3 600V/1A DIO FRD 1A 600V 35nS 1.7V SMA MDD ES1J
23 DE1 1000\/1A DIO FRD 1A 1000V 500nS 1.3V o DIVI FIM
24 L1 L6mH Single Wlndlnglgzgldsjctor, Bobbin= TH
o5 L2 0'52mH Single Wlndlngé:znggctor, Bobbin= ™
26 L3 68uH Inductor Isat 0.61A Rdc 2.10Q 1812 WE 744045680
27 L4 2.2mH Inductor Isat 0.35A Rdc 4.73Q 8*9.5 TH WE 7447720222
28 R1 5.1K Chip Resistor +1% 1/8W 0805 FH RS-05K5101FT
29 R2 0Q Chip Resistor +1% 1/8W 0805 FH RS-05L1RO0FT
30 R3 6.2k Chip Resistor +1% 1/8W 0805 FH RS-05K6201FT
31 R4 240k Chip Resistor +1% 1/8W 0805 FH RS-05K2403FT
32 R5 1.5R Chip Resistor +1% 1/4W 1206 FH RS-06L1R50FT
34 R7 30kQ Chip Resistor +1% 1/8W 0805 FH RS-05K3002FT
35 R8 5.1MQ Chip Resistor +1% 1/8W 0805 FH RS-05L5104FT
36 R10 20kQ Chip Resistor +1% 1/8W 0805 FH RS-05K2002FT
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8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

38 R12 51kQ Chip Resistor +1% 1/8W 0805 FH RS-05K5102FT
39 R13 51kQ Chip Resistor +1% 1/8W 0805 FH RS-05K5102FT
40 R17 1kQ Chip Resistor +1% 1/8W 0805 FH RS-05K1001FT
42 RE1 1Q Chip Resistor +1% 1/8W 0805 FH RS-05L1R0O0OFT
43 RE2 24Q Chip Resistor +1% 1/8W 0805 FH RS-05L2R20FT
a4 RE3 6.65kQ Chip Resistor +1% 1/8W 0805 FH RS-05K6201FT
45 RE4 62kQ Chip Resistor +1% 1/8W 0805 FH RS“05K6202FT
46 RS1 10kQ Chip Resistor +1% 1/8W 0805 FH RS-05K1002FT
47 RS3 10kQ Chip Resistor 1% 1/8W 0805 FH RS-05K1002FT
48 RS4 10kQ Chip Resistor +1% 1/8W 0805 FH RS-05K1002FT
49 RS5 10kQ Chip Resistor 1% 1/8W 0805 FH RS-05K1002FT
50 uL Kp2g162sG | FT>0:7, Adapiive Constant Voltage SOP8 | Kiwilnstiument KP28162SG
high side BUCK controller
High-Efficiency, Two-Channel

51 u2 KP18026ESP Dimming and Color Mix ESOPS8 Kiwi Instrument KP18026ESP

Linear Constant Current LED driver

High Performance Low Cost Off-line -
52 u3 KP15051SP PWM controller SOP8 Kiwi Instrument KP15051SP

High-Efficiency, Three-Channel

53 u4 KP18032ESP Dimming and Color Mix ESOP8 Kiwi Instrument KP18032ESP

Linear Constant Current LED driver

40V,1A High Performance -
54 U3 KP521403LG Synchronous Buck controllek SOP4 Kiwi Instrument KP521403LG
55 US1 D,\'A”;g“u'lrég Dimming module ESP32-C3-MiNI-1 ESPRESSIF
56 Z1 12v Diode Zener 12V 2% 200mwW SOD-323 PANJIT BZT52-B12S
57 LED1~LED14 Warm LED Warm White RED-2835, 9V/1IW 2835 Any
58 LED15-LED28 Cool LED Cool White EED-W-2835, 9v/1W 2835 Any
59 R-1~R-5 Red LED Red KED-W-2835, 3V/1IW 2835 Any
60 G-1~G-5 Green LED Green LED-W-2835, 3V/1IW 2835 Any
61 B-1~B-5 Blue LED Blue LED-W-2835, 3V/1W 2835 Any
62 P3 Connector Connector, FH1.5,P=1.5mm, 2*3P TH Shuolian
63 P4 Connector Connector, FH1.5,P=1.5mm, 2*3P TH Shuolian
Kiwi Instruments Corp.
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8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Transformer Manufacture Guide---L1

1. Electrical Diagram
Bobbin TOP View
(EE10)
1@ Ols
2| @ @ >
3@ ®ls L1
4| @ Ols 8
O-
. No Connection Pin
O Winding Connection Pin
2.  Winding Order
Number Winding Layer Start End Wire Size Turns
1 N1 Primary 5 8 0.2d*1P 195Ts
2 Tape 2Ts
3. Electrical Specification
ltems Test Condition Test Pin Specification
Primary Inductance Measured at 40kHz,:1.0 YRMS Pins 5-8 1.65mH +5%
DC Resistance Pins 5-8 2.6Q
4. Transformer BOM
ltems Description
1 Core: EE10, AE=12.10
2 Bobbin: EF10, 4+4 Pin
3 Wire: ®0.2mm, 2UEW, Class B
4 Tape: 7mm(W) x 0.06mm(TH)
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8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Transformer Manufacture Guide---L2

1. Electrical Diagram
Bobbin TOP View
(EE8.3)
11O O |4 1
L2
2| @ [ JE!
4
@ No Connection Pin O-
O Winding Connection Pin
2. Winding Order
Number Winding Layer Start End Wire Size Turns
1 N1 Primary 1 4 0.2d*1P 132Ts
2 Tape 2Ts
3. Electrical Specification
ltems Test Condition Test Pin Specification
Primary Inductance Measured at 40kHz, 1.0 VRMS Pins 1-4 0.5mH + 5%
DC Resistance - Pins 1-4 1.6Q
4. Transformer BOM
ltems Description
1 Core: EE8.3, AE=7.0
2 Bobbin: EF8.3, 2+2 Pin
3 Wire: ®0.2mm, 2UEW, Class B
4 Tape: 6mm(W) x 0.06mm(TH)
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InsSTRUMCNTS 8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Test Result

1. Steady Characteristics
1.1 System Efficiency

Test Conditions: Input: 90-265Vac; Output: 60V/115mA(C&W), 15V/180mA(R&G&B), (C, W, R, G, B) =
(100%, 0%, 0%, 0%, 0%)

Standard: Eff > 86%

Result: Pass

Eff. VS. Vin

90%

88%

N
f
i

@
=4
=

[
5
&

Effciency(%)

82%

80%

90 110 130 150 170 190 210 230 250 270
Input Voltage(Vag)

1.2 Total Harmonic current
Test Conditions: Input: 230Vac; Output: 60V/115mA(C&W), 15V/180mA(R&G&B),
(C, W, R, G, B) = (100%, 0%, 0%, 0%, 0%)

Standard: requirements of IEC-61000-3-2:2019,( the start phase of input current must be less than 60°and

the peak phase of input current must be lessithan 65°, and the subharmonic should be meet 3" subharmonic
< 86%, 5" subharmonic <61%).

Result: Pass

Sub-harmonic Value Limit
3 55.7 86%
5th 334 61%

Test Condition: 230Vac/50Hz Input,
I?uty: (C: 100%, W: OOAI))

o

Tek 3%

(CH1-Vin, CH4-lin)
Comments: Start Phase:10.8° (Limit 60°),
Peak Phase:15.85° (Limit 65°)
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1.3 Power Factor

Test Conditions: Input: 90-265Vac; Output: 60V/115mA (C&W), 15V/180mA(R&G&B) (C, W, R, G, B) =
(100%, 0%, 0%, 0%, 0%)

Standard: PF > 0.7

Result: Pass

1.00

PF VS. Vin . o\
L &
<

&

o
=23
(=]

Power Factor
o
=]

o
@
S

0.50

90 110 130 150 170 190 210 230 50 0
Input Voltage(Vac)

1.4 Standby Power Q ¢
Test Conditions: Input: 90-265Vac; Output: Dim OFF, EC@ G, B) = (0%, 0%, 0%, 0%, 0%)

Standard: Pstg < 150mW <
Result: Pass 9

by Power

\ 9 110 130 150 170 190 210 230 250 270
Input Voltage(Vac)
. @ .
15 e‘ ation

onditions: Input: 90~265Vac; Output: 60V/115mA(C&W), 15V/180mA(R&G&B), (C, W, R, G, B) =
(100%, 0%, 0%, 0%, 0%)

Standard: Line Reg < 1%

Result: Pass
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Vin(v) lo(mA)
100% | 50% | 10% lo vs Vin
90 1128 | 56.6 | 11.53 120 i
— — —

100 1129 | 567 | 1154 o
120 1129 | 56.7 | 11.54 E
140 1129 | 567 | 1154 g
160 1129 | 56.7 | 11.54 (‘:!3 D" —0——0—1—9
180 1129 | 567 | 1154 5 N i

s Je—50%
200 1129 | 56.7 | 11.54 5

(@] 20 —-+—10
220 1129 | 56.7 | 1154 e ol ol ol ol ols
240 1129 | 56.7 | 11.55 0

90 110 130 150 170 190 2 0 270

265 1129 | 56.7 | 11.55 InputVoItage(Vanmb

LineReg | 0.1% | 0.2% | 0.2% Q\

1.6 Dimming Curve
Test Conditions: Input: 220Vac; Output: 60V/115mA(C&W), 15V/180t(@ )

Standard: High linearity of dimming curve

Result: Pass °
Dimming Curve-CW Dimming Curve-RGB

120 o
/ -
100 A
/ 160 A
80 6 140 //,/
= —. 120 7/ Za
£ o ~ 100 s
- = - V
o / o 4 //
40 W /
// 60 +—FR
20 p ——c 40 R
pd o —w 20 e 8
0 0
4] 10 20 30 40 50 ] (1] 80 90 100 0 10 20 30 40 50 60 70 80 a0 100
$ Duty(%)
® \\
®
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2. Dynamic Characteristics
2.1 Power On
Test Conditions: Input: 120/220Vac; Output: 60V/115mA(C&W), 15V/180mA(R&G&B)

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

Result: Pass
Vin(Vac) F(Hz) lo_c(mA) Turn on delay tm‘

120 60 115 0.49

120 60 57 0. e

120 60 1.2 g

220 50 115 ® 0.470

220 50 57 0.409

220 50 12 0.376

Waveforms (CW Mode):

Test Condition: 120Vac/60Hz Input, Test Condition: 220Vac/50Hz Input,
Duty: (C: 100%, W: 0%) @, © Duty: (C: 1%, W: 0%)
Tok H ; 3 Tk (¥ I =1 1
o : o '31‘_1'\’\" L __.Vﬂcl;uuﬁkm wor

T e e F In o ’470 fm _ otacuts)
™ ;*W %,ym AR H‘ T |

.................................. . oormren s s - - Z - " e -
7~ |
2 | S P : |
; m
|0 100 V " ]lx Oms xum*‘xh Q/‘ ‘[ JlE o T)‘rn 100 v . o
L84V L (&3 L&
(CHI1-Vbus, CH2-PWMC, CHgS: YCH4-|0_C) (CH1-Vbus, CH2-PWMC, CH3-3.3V, CH4-lo_C)
Comments: Tst=490ms, NO‘ nd no overshoot Comments: Tst=376ms, No flicker and no overshoot
Test Condition: 50Hz Input, Test Condition: 120Vac/60Hz Input,
Duty: ( , W: 5%) Duty: (C: 5%, W: 5%)
Tek 1 I g 1 Tok 1k i b 1

D —

(3]

D D
(1] . O 0 oMo | Bz| (- v |30 LoMx/E @/ I i,
| oD R M2 dama | 3 | <) ) M A 24.1mA 11:0¢

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

Waveforms (RGB Mode):
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Test Condition: 120Vac/60Hz Input, Test Condition: 220Vac/50Hz Input,
Duty (R 100%, G: 0%, B: O%) Duty: (R: 1%, G: 0%, B: 0%)
TekfE T — — 1 = TkE [ F——————p—————
: (O 7200m © 20V | ~
{ : ' O -220m O -1620V
- Gl L) sy
—_— — '
el VAR AR E ( : :
o—fl
i ; ; 4 |
|. 100V & @ 0oV & [100---. s/ @ 7 | iR %2) |T1'20V v @ wov N il'.l'n i-M-'K/t' O/ l 21H 202
&3 < ™ 4 129mA 10-25:17 O3 (4] 02504
(CH1-Vbus, CH2-Vdc, CH3-PWMR, CH4-lo_R) (CH1-Vbus, CH2-Vdc, CH3-P 4-lo_R)
Comments: OK, No flicker and no overshoot Comments: OK, No fli overshoot
Test Condition: 230Vac/50Hz Input, Test Condition: 2 OHz Input,
Duty: (R: 33%, G: 33%, B: 33%) Duty: (R: 1%46: 10%, B: 1%)
3 31 S —— e 3. ) S e—— e : ———7
{ [
,,’ | |
= m‘,i—‘
[ﬁ 100V & g 20V & im»r. <-E,-x:/t¢ ‘:’mﬂ i‘xi?“n |ﬁ 00V % g 20V & lmm. g;ﬁ‘x@ gl)‘%c };érﬁ;’_‘o:.‘l
(CH1-Vbus, CH2-PWMR, CH3-lo_G, CH4-lo_B J (CH1-Vbus, CH2-PWMR, CH3-lo_G, CH4-lo_B)
Comments: OK, No flicker and no oversh Comments: OK, No flicker and no overshoot

Waveforms (CWRGB Mode):

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

TR = T —— 0
].: ~\ wq';’uwmw«wt j f f”]m | lf” ! q k‘ [} [5) 5
D~
:'[i_u-:—_\ T l“lx:-r SW/ 2 .’ T:\‘.(:1-_’» TEE v() S imm S(lM,X/h o 7 1218 2022)
&3 Q. 1204 A1 { E 129ma 15:06:30 |
¥ (CH1-Vbus, CH3-lo_R, CH4-lo_C) (CH1-Vbus, CH3-l0_R, CH4-lo_C)
Comments: OK, No flicker and no overshoot Comments: OK, No flicker and no overshoot
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Test Condition: 230Vac/50Hz Input, Test Condition: 230Vac/50Hz Input,
Duty: (R: 10%, G: 0%, B: 0%, C: 100%, W: 0%) Duty: (R: 10%, G: 0%, B: 0%, C: 10%, W: 0%)
Tek 1k I B 5B ] Tek #15 i | i B
¥ o 10
{ i [e]
! { »
|
B i :.L !
| | |
| | |
[ - M M ! b (24 i
( : e - ¥ 100ms S 00MZX/ B &/ J 2 1A :a:?:“ € - ¥ 100ms
| Sugl 120mA | 14:58:% | { ™ N
(CH3-lo_R, CH4-lo_C) (CH3-lo_R, CH4- cg'
Comments: OK, No flicker and no overshoot Comments: OK, No flicker a ershoot
@
2.2 Power Off &
Test Conditions: Input: 120/220Vac; Output: 60V/115mA(C&W), 15V/180mA% )
Standard: No flicker and no overshoot o
Result: Pass Q
Waveforms (CW Mode): °
Test Condition: 120Vac/60Hz Input, ‘Q Condition: 220Vac/50Hz Input,
Duty: (C: 100%, W: 0%) Duty: (C: 1%, W' 0%)

o) b § o o 5} R
! 3. 00m (00 o
o0 - 740 o0 : 0
1 ar N \ £ 1 L776.0m4 |

%

D : - D B
=TI SRR rgEI R |
(CH1-IL, CH2: WCHMO_C) (CH1-IL, CH2: PWMC, CH4-lo_C)
Comments: OK, er and no overshoot Comments: OK, No flicker and no overshoot
Test Condi 0Vac/60Hz Input, Test Condition: 220Vac/50Hz Input,

. D 50%, W: 50%) Duty: (C: 5%, W: 5%)
Tk ik i Y i TK#FL L F ¥ &

D
[0 220.0mh N g VN .!."Nm ';::TE 9':/:'_"] .v‘ ’13;_!‘;‘\“:? lo.5 [ g Vo~ I:m’-‘- Mn;ﬁ&:: ‘J.m/‘ l' K 11;1:,'_;:":{{
(CH1-10_W, CH2: PWMC, CH4-lo_C) (CH1-lo_W, CH2: PWMC, CH4-lo_C)
Comments: OK, No flicker and no overshoot Comments: OK, No flicker and no overshoot
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Waveforms (RGB Mode):

Test Condition: 120Vac/60Hz Input,
Duty: (R: 100%, G: 0%, B: 0%)
Tok 1L I 1

ik

Test Condition: 220Vac/50Hz Input,
Duty: (R: 1%, G: 0%, B: 0%)
Tk FEIE F - 1

\

[ro] i
ORI ‘u\\\‘-\‘-\\\

‘: .............. ) ............................................................
13 ;L RS
Ii 1wy~ @ v 8 l’xr.-:rm' ommb o / Q 1wV~ @ . E(m:» oM D 7 1214 202
&P o w3 M gL 20ma A ooy ) (@@ ot s g woma & MA 20ma A__102520
(CH1-Vbus, CH2-Vdc, CH3-PWMR, CH4-lo_R) (CH1-Vbus, CH2-Vdc, CH&P\?CHMO_R)
Comments: OK, No flicker and no overshoot Comments: OK, No fli o overshoot
Test Condition: 120Vac/60Hz Input, Test Condition: 0OHz Input,
Duty: (R: 33%, G: 33%, B: 33%) Duty: (R: 1 %, B: 1%)
Tok %11 I = % I Tek f#15 D : I

g

e
<

\-MTh © 7/
ML 129mA

T

.\ iﬁr,on:

somx/s 6 7
SM 129mA

|‘1r.r:mx

u'qm.. il“\ v @ 20V N
16 |’ b <> 24

11 18 2022)

170854

(CH1-Vdc, CH2-PWMR, CH3-lo_G, CH4- Io?v

Comments: OK, No flicker and no over

2.3 Dimming on

Test Conditions: Input: 120 ﬁ&nput
Standard: Smoothly ani
Result: Pass

Waveforms (CW %
Condition: 220Vac/50Hz Input,

uty: (C: 100%, W: 0%)
Tek 1

(o] o

o

j wh, A A et s ) o

60V/115mA(C&W), 15V/180mA(R&GE&B)

Test Condition: 120Vac/60Hz Input,
Duty: (C: 1%, W: 0%)
Tok S E 1

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

1) ) Y, P 361 Y

. 'I':oon-. (rw,\/# o

5.0k

[ s

ﬁ.; A .  100ms
e @ ' o |

2618 202

135439

|

(CH1-IL, CH2-LED-_C, CH3: PWMC, CH4-lo_C)
Comments: OK, No flicker and no overshoot

(CH1-IL, CH2-LED-_C, CH3: PWMC, CH4-lo_C)
Comments: OK, No flicker and no overshoot
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NSTRUMGENTS

8W Smart Dimmable RGBCW LED Driver

with KP28162+KP18026+KP15051+KP18032+KP521403

Test Condition: 120Vac/60Hz Input,
Duty: (C: 50%, W: 50%)
i

Tek 1k

Test Condition: 220Vac/50Hz Input,
Duty: (C: 7%, W: 3%)

Tek (F15 3 =]
5]
| 3 15
 —rm———. J— ¢ suptr e e o :
| >
]
|
D i }
B ] Dc
@ 2om v~ @ - N J100ms 5 ‘M'xlb @ | i) [q_. SoomA & @D 200V & ) 1com scmfxlhr o 6 12 52021
[ o . I S3.0mA l 10:38:56 [+ 1B l M 2 S4.6mA 10:40:47
(CH1-lo_W, CH2-PWMC, CH4-lo_C) (CH1-lo_W, CH2-PWMC,
Comments: OK, No flicker and no overshoot Comments: OK, No fli i vershoot
Waveforms (RGB Mode):
Test Condition: 220Vac/50Hz Input, Test Conditi Qac/GOHz Input,
Duty: (R: 100%, G: 0%, B: 0%) Duty: ( , G: 0%, B: 0%)
Tok 715 — —3= —— Tok FELE —F : —— S—
= P ) ' 23] — te——

@5 T RE L= aa” Yy | nme) |ii BV RE L aea” S )it
(CH1-vdc, CH2-3.3V, CH3: PWMR, CH i (CH1-Vdc, CH2-3.3V, CH3: PWMR, CH4-lo_R)
Comments: OK, No flicker and no oye Comments: OK, No flicker and no overshoot
Test Condition: 220Vac/50 Test Condition: 120Vac/60Hz Input,

Duty: (R: 33%, G: 33%, B, 39/ Duty: (R: 10%, G: 10%, B: 10%)
Tok 1L 3 Tok f¥15 — . . |
R TR A AR N . , ‘
" 100V [ T 00V . m:me om,‘nb o/ 111§ 2022) i 100V v @ ooy . 100ms o(u,r/b o / 111§ 2022)
i_:‘ 3 [4) l M 120mA i 16:442 | l P (@) | SM 12984 163347 )

YCHl-Vdc, CH2-PWMR, CH3-lo_G, CH4-lo_B)
Comments: OK, No flicker and no overshoot

2.4 Dimming off

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

Test Conditions: Input: 120/220Vac; Output: 60V/115mA(C&W), 15V/180mA(R&G&B)

Standard: Smoothly and No flicker

Result: Pass

DBTR_28162+18026+15051+18032+521403_01_REV1.0
2022-08-19

Tel: +86-18681585060 E-mail: wyg@cokinic.com

Kiwi Instruments Corp.
-14 -

www.cokinsemi.com


http://www.kiwiinst.com/

ﬁ!w‘e"*! 8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Waveforms (CW Mode):

Test Condition: 220Vac/50Hz Input, Test Condition: 120Vac/60Hz Input,
Duty: (C: 100%, W : 0%) Duty: (C: 1%, W: 0%)
Tek %15 I ,',') 1 Tek H 5 I ¥ 1
Q.

Wyt lu ) -.um;m Ll
n'}m ln ] rmuum rnhlﬂ ——— e —— e —

B {
| B +

.

;

;

EETEETT SRl ) FE T g T uee a7 ]
(CH1-IL, CH2-LED-_C, CH3:PWMC, CH4-lo_C) (CH1-IL, CH2-LED-_C, CHg:P ,'CH4—I0_C)
Comments: OK Comm
Test Condition: 220Vac/50Hz Input, Test Condition: OHz Input,
Duty: (C: 50%, W: 50%) Duty: (C: : 10%)
Tok FELE E i ] Tok M2 T T

2]

(b l

= ORTITT PRI TRITINTY £ PPN | ANSPVIN LI
o t
p2 — C i
(CH1-lo_ W, CH2-PWM_C,, CH4-lo_C) v (CH1-lo_ W, CH2-PWM_C,, CH4-lo_C)
Comments: OK, no flicker 0 Comments: OK, no flicker
Waveforms (RGB Mode):
Test Condition: 220Vac/! ut, Test Condition:120Vac/60Hz Input,
Duty: (R: 100%, G: 0%, %) Duty (R: 1%, G: 0%, B: 0%)
Tok HE I i : I
B
@ T @ T IR e (NI @Y T @R T WP S [T
(CH1-vdc, CH2-3.3V, CH3: PWMR. CH4-lo_R) (CH1-Vvdc, CH2-3.3V, CH3: PWMR. CH4-lo_R)
Comments: OK Comments: OK
Kiwi Instruments Corp.
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ﬁ!w‘e"*! 8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Test Condition: 220Vac/50Hz Input, Test Condition: 120Vac/60Hz Input,
Duty: (R: 33%, G: 33%, B: 33%) Duty: (R: 10%, G: 10%, B: 10%)
I ] 1 F - I

Tek ¥k Tek ¥k

hl'ﬁ wov & @ V. N glr:"---Y SN/ € S n 1114 2022| |5 wov &~ @ R lwm' somMx/y €D S [ 1118 2022)
S Al & MA 2w N 163124 | T 3 o 3 & g 204 N 1e33n )
(CH1-Vdc, CH2-PWMR, CH3-lo_G, CH4-lo_B) (CH1-vdc, CH2-PWMR, CH3- J€H4-lo_B)

Comments: OK Comme

2.5 Dynamic Dimming \
Test Conditions: Input: 220Vac; Output: 60V/115mA(C&W), 15V/180mA(W

Standard: Smoothly and No flicker ‘ |

Result: Pass
)
Waveforms (CW Mode): ‘
Test Condition: 220Vac/60Hz Input, est Condition: 220Vac/50Hz Input,
Duty: (C: 95%, W: 0%)—(C: 5%, W: 0%) Duty: (C: 5%, W: 0%)—(C: 95%, W: 0%)
Tek #1- i ¥ = | Tek 12 I ¥ 1

9

(@ 0ma W !li-i-!n SAME @/ l 112 (@ 0ma W~ !- SAMED @ / ! 1121021
(4] ! ™A 3 0mA 150 (4] ™A 3 0mA 15003 |
-
(C d4—IO_C) (CH1-IL, CH4-lo)
ents: OK Comments: OK
Test Co ion: 220Vac/50Hz Input, Test Condition: 220Vac/50Hz Input,
Du%‘loo%. W:0%)— (C:0%, W:100%) Duty: (C:10%, W:0%)— (C:0%, W:10%)
Tek (¥ 15 E 1 Tek (¥ 1k F s 1
D“—“——‘—“—“:—
i/ |
\ ! :
\ i |
[1 3 \ PR I ]
- 1 - 1
@ oA v @ . ':r.m-.’ Lox/ty @ / 2 2518 2022 @ ok v B . ':cm-.| Lo/Ey @/ | 2518 2022)
| |
l (4] ' 1M 22 138=A 17:41:39 ‘ | [ 4] I ™ 2 57 Seh 17:14:3% ‘
(CH1-lo_W, CH2-PWMC, CH4-lo_C) (CH1-lo_W, CH2-PWMC, CH4-lo_C)
Comments: OK Comments: OK

Kiwi Instruments Corp.
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ﬁ!mem! 8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Waveforms (RGB Mode):

Test Condition: 230Vac/50Hz Input, Test Condition: 230Vac/50Hz Input,
Duty: (R: 100%, G: 0%, B: 0%)—(R: 10%, G: 0%, B: 0%) Duty: (R: 10%, G: 0%, B: 0%)—(R: 100%, G: 0%, B: 0%)
Tek % M 100ms Tek i M 100em
B — * i‘ﬁ
SigE o [ fiiod EROXTT zfa_g(tgv WY WENE -l

T, »

T |

sroeshbunlonadisdestons

"ln 0Woy ~ 8 v " Ei:n:w:m; ;\;E,r/h 2"‘/‘ ! :*;ﬁ‘.)u‘i ‘|? x:A 7~ 87 iAE_:,XI:”m ::;E‘,T/& (:“L‘ Alin}f}l;“
(CH1-Vdc, CH2: 3.3V, CH3: lo_G, CH4-lo_R) ((CH1-vdc, CH2: 3.3V, C§i3: EH4-I0_R)
Comments: OK Comm

Kiwi Instruments Corp.
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nsTRUMCNTS 8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

3. Thermal Test

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 110°C

Result: Pass
Test Condition: CW Mode, Input Power 8W
120Vac 220Vac
Component Ta=23.6°C Ta=23.3C
T(C) Trise("C) T(C) Trise("C)

KP28162SP 89.6 66 95.3 72
KP18026ESP 89.8 66.2 89.6 66.3
KP15051SP 67.6 44 68.3 45
KP18032ESP 77.2 53.6 77.1 53.8
KP521403LG 72.8 49.2 73 49.7

LED board 82.9 59.3 825 59.2

Test Condition: RGB Maodeylnput Power 6W
120Vac 220Vac
Component Ta£25.5°C Ta=27.2°C
T(C) Trise("C) T(°C) Trise(°C)

KP28162SP 7648 51.3 78.8 51.6
KP18026ESP 795 54 80.7 535
KP15051SP 101.2 75.7 106.5 79.3
KP18032ESP 94.3 68.8 94.6 67.4
KP521403LG 85.2 59.7 87.6 91.2

LEDheard 915 66 91.2 64

Kiwi Instruments Corp.
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nsTRUMCNTS 8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

4. EMC/EMS Test Result

4.1 Conducted Emissions
Test Conditions: Input :110VAC/220VAC; Output: 83W@CW Mode, 6W@RGB Mode
Standard: EN55015

Result: Pass

Test Condition: Vin=220VAC/50Hz, CW Mode, Input Power 8W

30.000MHz 30.000MHz
dBuV 32.5004B 24.1184B dBuV 33.400dB 24.99648
120 120
110 110
100 100
0 90
80 -
7 7
60 ‘ EEGHED)] “f{\\\f\/\ / " A N
1o 5 W o ENEE015 [GF)|
50 ot : H
\J\’\ d m ENB5016(AT)| 50 ﬂ ENG5015 (A7)
2 vf’\m i iy

iy i attisis S N WSy
T "’ a 10
ol W b WN i \NJW 20 ‘ h /U ’ ﬂ ‘MRMMWVWWM J AN Wy

—_
=

%
=

20
10
10
’ 0.01 0.05 0.10 0.50 1.00 5.00 10.00 0
0.0090 MHz 30.000 Mt 0.01 0.05 0.10 050 1.00 5.00 10,00
0.0090 MHz 30.000 MI
Conduction EMI--LINE Conduction EMI---NEUTRAL
Test Condition: Vin=110VAC/50Hz, CW Mode, Input Power 8W
30.000MHz 30.000MHz
dBuY 35.500dB 24.351dB dBuY 36.500d8 24.937dB
120 120
110 110
100 100
a0 90
80 80 /Ail
: f/m, \ J
60 ENBE015 (4P| 3] EN55015(aF) |
o : ;
* ) M ENGS015 (a¥) 50 Y FT EEaHe)

s

AT TS (e
Wbt

=

20 iy ‘wq PR
10
10
’ 0.01 0.05 0.10 0.50 1.00 5.00 10.00 0
0.0090 MHz 30.000 Mt 0.01 0.05 010 0.50 1.00 5.00 10.00
0.0090 MHz 30.000 Mt
Conduction EMI---LINE Conduction EMI---NEUTRAL
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NSTRUMGENTS

8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Test Condition: Vin=220VAC/50Hz, RGB Mode, Input Power 6W

30.000MHz 30.000MHz
dBuY 35.900dB 23.613dB dBuY 37.100dB 23.844dB
120 120
110 110
100 100
90 90
80 80
70 7
60 /” wmm 60 Aﬁ Enssam
50 A 5“55015(”) 50 vr\ n\/Aw AY T f ENEED;E(AV)
0 |04 V\f / \ r f\w A“I " A L
0 V QI | M\r ﬂ lm i iy 30 MJ WLl N‘»\\Vw\ AWM\’WW
MIRREL b S\ SYONTTA T A e ol T
T - 3 ! 1 TR L
“ NV TS v “ e i e
10 10 »\ n\‘/
’ 0.01 0.05 0.10 050 1.00 5.00 10.00 ' o 0.05 010 0.50 1.00 5.00 10.00
0.0090 MHz 30.000 M 0.0090 MHz 30.000 M
Conduction EMI--LINE Condugtion EMI---NEUTRAL
Test Condition: Vin=110VAC/50Hz, RGB Mode, InputiPower 6W
30.000MHz 30.000MHz
dBuV 29.000d8 18.365d8 dBuY 29.000d8 18.283dB
120 120
110 110
100 100
90 90
80 80
70 7
60 EGR015 (0P| 60 / m ENGRO015 ()
50 mssols(nv) 50 n\/j/\vn ‘j ENEEV;E(AV)
" A [/\ UA A)[{A 0 f\ /\J\\[’ \ it [/ wﬂ
) i : W bt
M nn, L st (I ] .
20
i ’ )
10 e 10
0.01 0.05 0.10 0.50 ‘1-‘00 5.00 10.00 0 0.01 0.05 010 050 1.00 5.00 10.00
0.0090 MHz 30.000 ME 0.0090 MHz 30.000 M
Conduction EMI---LINE Conduction EMI---NEUTRAL
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NSTRUMGENTS

8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

4.2 Radiated Emissions
Test Conditions: Input :110VAC/220VAC; Output: 8W@CW Mode, 6W@RGB Mode
Standard: EN55015

Result: Pass

Test Condition: Vin=220AC/50Hz, CW Mode, Input

Test Condition: Vin=110AC/50Hz, CW Mode, Input

Power 8W Power 8W
300.000MHz 300.000MH>

dBuY 40.7004B . 2050048

100 100

90 %0

80 80

b 70

b S
60 "EN55016CDH (QF )| JR—
60 ENB5016CDN (QF)
T — |
50 o 50
x
e
bt oot M N V/J
2 i eI g,
10 . W

30 30

20 20

10 10

0 0

50.00 100.00 50.00 100,00

30.000 MHz 300.000 M 30.000 MHz 300.000 MI
;33 S (M) B F{HQF) LIN(GF) £ (QP-LTI) ;333 S (MHz) B {H (47) LI e HE (Hz) B, {8 (@P) LIN(GP) A(QP-LTID ‘ 3] HE (Hz) B, {E (A7) LINCK
0 98. 720 44,726 54, 183 8,457 -
1 126.020 47. 020 54. 000 6. 880 U 126, pon 44.020 54.000 9980

Test Condition: Vin=220VAC/50Hz, RGB Mode, Input

Test Condition: Vin=110AC/50Hz, RGB Mode, Input

Power 6W Power 6W
300.000MHz 300.000MHz
JBuY 40.100d8 dBuY 4010048
100 100
90 [T 90
I e A 80
L S 70
\‘\.
60 50 “EN55015CDH (P
-\-\‘\
50 e 50 o, |
e "

. }L_d‘“vm) P i T , Jr ™ oo L—
“ 40 R i
30 [ 30
I R R 20
LT e S 10
0 0

50.00 100.00 50.00 100.00
30.000 MHz 300.000 W1 30.000 MHz 300.000 Mk
B BE (i) B E P LIN(QP) Al | BS BE (i) B E AT 1o (3 B () EEICT) LIN@) Al | ES 583 (MEz) BEE WD LINW
] 125,990 42,020 54.000 -11.980 0 126. 000 447220 54,000 3,730
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nsTRUMCNTS 8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

5 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
(VAQC) V) Location ) (Pass/Fail)
+1000 LtoN 0 Pass
+1000 LtoN 90 Pass
+1000 LtoN 180 Rass
+1000 LtoN 270 Pass
220Vac/50Hz
-1000 LtoN 0 Pass
-1000 LtoN 90 Pass
-1000 LtoN 180 Pass
-1000 LtoN 270 Pass

Test Setup Guide
1. Setthe AC Power Source between 90VAC and 265VAC.

2. Connect the AC Power Source terminal to the “L” and “N*terminals on the Demo Board.

3. The dimming program for Espressif#ymodules is in the file "Dimming code-
28162+18026+15051+18032+521403 D014REW1.0"

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

Kiwi Instruments Corp.
DBTR_28162+18026+15051+18032+521403_01_REV1.0 Tel: +86-18681585060 E-mail: wyq@cokinic.com _00.

2022-08-19 www.cokinsemi.com


http://www.kiwiinst.com/

"Kf-m}!! 8W Smart Dimmable RGBCW LED Driver
with KP28162+KP18026+KP15051+KP18032+KP521403

Revision History

DATE REV DESCRIPTION
2022/08/19 1.0 First Release
Disclaimer

Kiwireserves 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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