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NSTRUMGENTS

DEMO BOARD TEST REPORT

33W High Performance PD3.0 Charger
with Power Switch KP22062 and Synchronous Rectifier KP40511

FEATURES INTRODUCTION
® KP22062 Integrated with 650V GAN FET KP22062 is a high performance quasi-resonant
® KP40511 Integrated with 100V MOSFET current mode power switch for flyback €enverter,
® High System Frequency and Power Density which integrates a 650V GAN FET and turnfon‘speed
with Quasi-Resonant Control adjustment function. The KP22062, can“adaptively
® High Average Efficiency Pass DoE 6 work in green mode, burst mode,and QR mode,
® Standby Power Consumption <30mW which can make it easy to pass DoE 6 standard.
® >6DB Margin for CE and RE Test
® Stable Operation without Audio Noise KP40511 is a high efficiency_and reliability secondary
® Integrated Protection Features of Auto- side synchronous rectifiep switch, which supports
Recovery Mode DCM, QR, CCM opkeration mode.
APPLICATIONS The demo board of KP22062+KP40511-D01 is
typically designed for 33W PD3.0 charger with
® PD Charger universal sinput (90-265Vac,50/60Hz). The demo
board¥can achieve high efficiency, low standby
power loss and meet the EN55022B EMI standard.
DEMO BOARD SEPCIFICATION
Description Symbol Min Type Max Unit Note
Input Voltage Vin 90 265 Vac 50/60Hz
Output Vout/lout 5V/I9V/11V3A; 12V2.5A; 15V/2A; 20V1.5A
Rate Output Power Pout 33 W
. . . Cable end, 20MHz
Ripple & Noise Vripple 154 | mVp-p bandwidth
Maximum Full Load Effiiency n >92 % Board end @115V/230Vac
Standby Power ConSumption Pst 29.5 mwW @265Vac
Startup Time Tst 97.4 ms Tested at 90Vac/60Hz
Conducted EMI'Margin CE 6 dB EN55022 class B
Radiated EMI Margin RE 6 dB EN55015 CDN
Surge Test Differential mode @
(Bifferent/Common) +1.5/2.5 kV 230Vac/50Hz
ESDy(Contact/Air Discharge) ESD 19/16 kV On max output terminal
Operating Ambient Ta 0 40 C
Operating Humidity 5 95 %R.H.

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 of KP22062QDGA+KP40511WGA-D01-REV1.0
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Bill of Material

Demo Board Test Report

High Performance 33W PD Charger with KP22062 and KP40511

No. Designator Value Description Package Manufacturer Nuprﬁrt;[er
1 CN1 TYPE-C TYPE-C female 16P TYPE-C-16P Kinghelm K"(':'Pé';E'
2 F1 2A1250Vac Fuse Fast 2A 250Vac 2410 2410 JDTfuse piscule
3 BD1 3A/1KV Fast Recovery BRD 3A 1kV Z4PAK Z4PAK ZOWIE LXR30M
4 LF1 0.3mH Common Mode inductor T6*3*3 Any
5 L1 220uH Inductor 220pH 0.1Q 68 P3.0 +/-10% 57 P2.5 Any
6 LR 26R/100MHz Magnetic ﬁfﬂfggﬂf’z%'\%"'z 100mQ 1206 FH gg&%%?
7 U1 KP40511 Secondary Side Synchronous Rectifier ASOP6 Kiwi Instrdments K%?;T
8 u2 KP22062 High-performance Wulti-Mode PYWM DFN5X6-8L | Kiwi Intiliments K82D2C(5)22
9 U3 HUSB350 USB Type-C and PD Source Controller QFN16 HyneteK HUSE35O
10 U4 EL1019 PO R o0y o -4L-4P SOP-4L4P Everlight E';Q)?\}g”
11 Q2 -45A/-30V MOSFET -45A -30V PDFN3333 SMD | PDFN3333 cWT cwTs122
12 D1 1A/1KV DIO SI 1A 1kV SMA SMD SMA MDD M7
13 | D2, D3, Dat 1A/1KV DIO FRD 1A 1KV SOD123 SMD soD123 DIYI PR, o7
14 R#1, R#2 510kQ RES SMD 1/4W, 5%, 1206 1206 Any
15 R#3 220 RES SMD 1/4W, 5% 1206 1206 Any
16 R1 0.360 RES SMD 1/2Ws. 1%, 1812 1812 Ever Ohms
17 R5 2kQ RES SMD 1/16W, 5%, 0402 0402 Any
18 R6 200kQ RES SMD#1/10W, 5%, 0603 0603 Any
19 R7 20 RES SMD #/8W, 5%, 0805 0805 Any
20 R8 8.2kQ RES SMID 1/16W, 5%, 0402 0402 Any
21 RO 22kQ RES SMD 1/4W, 5%, 1206 1206 Any
22 R10 4300 RES SMD 1/16W, 5%, 0402 0402 Any
23 R24 100Q RES SMD 1/4W, 5%, 1206 1206 Any
24 R31, R39 3kQ RES SMD 1/16W, 5%, 0402 0402 Any
25 R32 47kQ RES SMD 1/16W, 5%, 0402 0402 Any
26 R33 5100 RES SMD 1/16W, 5%, 0402 0402 Any
27 R34 10kQ RES SMD 1/16W, 5%, 0402 0402 Any
28 K35 100kQ RES SMD 1/16W, 5%, 0402 0402 Any
29 R38 1%Q RES SMD 1/16W, 5%, 0402 0402 Any
30 R41 5mQ RES SMD 1/4W, 1%, 1206 1206 Any
31 EC1, EC2 27yF ELE CAP 400V 27,F M 820 P3.5105C | 820 P3.5 Yongming
32 EC3 820 SOLID CAP 25\1/012%“': M6.318 P3 6.3*18 P3 Yongming
33 c#1 1nF Ceramic CAP, 1kV, X7R 1206 1206 Any
34 c1 10uF Ceramic CAP, 50V, X7R 0805 0805 Any
35 c2 10pF Ceramic CAP, 25V, X7R 0402 0402 Any
36 c3 NC Ceramic CAP, 1KV, X7R 1206 1206 Any
37 c4 100pF Ceramic CAP, 25V, X7R 0402 0402 Any
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Demo Board Test Report
High Performance 33W PD Charger with KP22062 and KP40511

38 C5 10pF Ceramic CAP, 100V, X7R 1206 1206 Any

39 Cc7 100nF Ceramic CAP, 25V, X7R 0402 0402 Any

40 C21 1nF Ceramic CAP, 200V, X7R 0805 0805 Any

41 C22, C32, C37 1uF Ceramic CAP, 25V, X7R 0402 0402 Any

42 C31 10uF Ceramic CAP, 25V, X7R 0603 0603 Any

43 C38 470nF Ceramic CAP, 25V, X7R 0603 0603 Any

44 CY1 680pF Y1 CAP, 400V, SMD SMD TRX MY 1681K
45 é%g’: o2 5V DIO TVS 5V SOD523 SMD SOD523 Takcheong Eselsczs.o
46 T1 ATQ1715 ATQ1715-5P 420pH
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Demo Board Test Report
High Performance 33W PD Charger with KP22062 and KP40511

Transformer Manufacture Guide

1 Electrical Diagram

Bobbin TOP View

FA
(ATQ17/15) te L1 Ja
Np2 é é
4 Q X ’ 5 FB
Core is
0 w3 ||
20
X0 -
ZO O FB Naux 3
1 |O 3 oL oL
Nx1/2 g ;
NC
2 Winding Diagram
p/\/\x”\( \/\/\(\ x
Clockwi
Naux \‘/\\/ \/\/ Nl \/\/‘ ockwise
/\‘/\ /\/\f\/\/\ todavi
sz \/ \_/ \/\/x\/\j\lj‘ Clockwise
7N/ /\/\ /\/\ )
Nx2 .Q\/ \/\/\ /\/wc/ Clockwise
7\ /\(/\ /N /\/\/\ anticlock
Ns !\/\/ AN /k/\;g/ wise
/\\‘ ‘u‘/ / \/\X/\/,\) .
le \/\ /\/\/\/ \/\W Clockwise
Y ) A/\/\/\(/\ ,
Np1 ,\/ ANAANANG) Clockwise
Star!:/l
Core
3 Winding Ordep
Number Windin Layer Start End vz Turns Note
9 y Size(mm)
1 Np1 Primary Pin2 PinX 0.32*1P 24Ts Dense
2 Nx1 Shield Pin3 NC 0.12*4P 7Ts Smooth Wound
3 Ns Secondary FA FB 0.1*60P 7Ts
4 Nx2 Shield Pin3 NC 0.12*4P 7Ts Smooth Wound
5 Np2 Primary PinX Pin1 0.32*1P 24Ts Dense
6 Naux Auxiliary Pin4 Pin3 0.12*2P 21Ts Dense
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Demo Board Test Report
High Performance 33W PD Charger with KP22062 and KP40511

4  Electrical Specification
Iltems Test Pin Specification Test Condition
Primary Inductance Pins 2 - 1; other windings open 420uH(£5%) Ta=25C
40kHz/1Vrm
Leakage Inductance Pins 2-1; 2“8:;3 windings 6uH 40Tk?—|=22/?§rm
Turn Ratio Np(2-1): Ns: Naux 48Ts: 7Ts: 21Ts 20kHz/1Y
Primary to Secondary 3750Vac 5mA, 1Min
HI-POT HV Test Pin2-3 1000Vac 5mA, 1Min
S-Aux 3750Vac SmA, 1TMin
Insulation Resistance P-A > 100 MQ DC500V
DC Resistance Pins2-1 0.4R Max
5 BOM
Number Materials Specifications
1 Core ATQ1715, TPG33, AE=48
2 Bobbin ATQ1715, 5+0 Pin
3 Wire ©0.32*1, 2UEW, Litz
4 Wire ©0.12*4, 2UEW, Litz
5 Wite ©0.12*2, 2UEW, Litz
6 Triple’ Insulation Wire ®0.1*60, TIW-B, Litz
7 Duct tape W=9mm, T=0.1Tmm
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Test Result
1 Input Characteristics

1.1 Maximum Rated Input AC Current

Standard: 2A max. @ 90Vac input & full load.

Result: Pass

Vin (ac) lin_rms (A) lin_max limit (A) Result

90V 0.701 2A PASS

1.2 Inrush Current (Cold Start)

Standard: 30A max @ 265Vac input.
Result: Pass

Note: Tested @ 5V/3A.

Vin (ac) Inrush (A) lin_max limit (A) Result
265V 17.5 30A PASS
Waveforms:

Test Condition®8VIBA @265Vac, Phase=90° Startup

Tek i M2050m:
— 1]
BRI T FERLELE ¢ 2.03ms :
I ] (b}
=]
(b]
| o \
; \
N
(-
@ =0V FTERCE [T S0 OMR/RY 7 124R 2022
) '||1w- 00 10M £ i 1.80 A ‘ 15 :?Df I
(i J

(CH3-Vinac, CH4-lin)
Comments: Startup Normally

1.3'NoeLoad Input Power Dissipation

Standard: While input 90Vac™265Vac and the output is no load, the input power loss must be less than
75mW.

Result: Pass
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Demo Board Test Report
High Performance 33W PD Charger with KP22062 and KP40511

Vin (ac) 90V 115V 230V 265V Green (?13\(/1)6 Result
Pin(mw) 215 226 26.3 29.5 75mw PASS
Standy Power
36
34
% 29.5
S .
g 30
o 28 26.3
S 26
o
24 226
215
22
20
80 125 170 215 260
Vin(ac)

1.4 Efficiency

Standard: The average efficiency tested at the board.end should pass DoE 6 with 1-2% margin
@115Vac&230Vac.

Result: Pass

Test Data:
Output Average Eff (%)
90Vac 115Vac 230Vac 265Vac DoE 6 Result
20V 90.09 90.12 89.47 88.61 86.95 PASS
15V 90.96 91.33 90.58 89.77 86.95 PASS
12v 91.36 91.77 90.24 90.31 86.95 PASS
11V 91.55 92.19 90.91 90.05 87.21 PASS
Vv 91.37 91.86 90.24 90.25 86.62 PASS
5V 91.01 91.24 89.29 88.16 81.39 PASS
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Demo Board Test Report
High Performance 33W PD Charger with KP22062 and KP40511

Efficiency (20V/9.5A):
Vin (Vac) | Fline (Hz) | Pin (W) | Vout (V) | lout(A) | Pout(W) | Eff (%) | Eff_AVG (%) | DoE 6 (%)
33.27 20.339 1.496 30.419 91.43
25.00 20.365 1.121 22.822 91.29
90 90.09
16.80 20.358 0.746 15.189 90.41
60 8.65 20.334 0.371 7.542 87.21
33.02 20.333 1.496 30.409 92.09
24.93 20.380 1.121 22.838 91.61
115 90.12
16.78 20.353 0.746 15.184 90.49
8.74 20.335 0.371 7.542 86.26 86.95
33.07 20.310 1.496 30.374 91.85 '
25.15 20.356 1.121 22.811 90.70
230 89.47
17.15 20.367 0.746 15.195 88.60
50 8.69 20.321 0.371 7.536 86.72
33.27 20.329 1.496 30.403 91.38
25.41 20.379 1.121 22.836 89.87
265 88.61
17.37 20.362 0.746 15.191 87.46
8.79 20.320 0.371 7.536 85.74
Efficiency (15V/2A):
Vin (Vac) | Fline(Hz) | Pin(W) | Vout()y Tout(A) | Pout(W) | Eff (%) Eff AVG(%) DoE 6(%)
33.26 15.280 1.991 30.428 91.49
24.97 15:303 1.496 22.895 91.69
90 90.96
16.51 15.297 0.986 15.086 91.38
60 8.39 15.238 0.492 7.493 89.30
33.00 15.326 1.991 30.520 92.49
24.84 15.328 1.496 22.932 92.32
115 91.33
16.45 15.288 0.986 15.077 91.66
8.43 15.239 0.492 7.494 88.87 86.95
33.04 15.308 1.991 30.484 92.27 '
25.02 15.314 1.496 22.911 91.57
230 90.58
16.77 15.290 0.986 15.079 89.92
50 8.46 15.236 0.492 7.494 88.58
33.30 15.340 1.991 30.547 91.73
25.22 15.320 1.496 22.921 90.88
265 89.77
16.96 15.282 0.986 15.072 88.87
8.55 15.228 0.492 7.489 87.60
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Efficiency
Vin (Vac) | Fline(Hz) | Pin(W) | Vout(V) | lout(A) | Pout(W) | Eff (%) | Eff_AVG(%) DoE 6(%)
33.49 12.276 2.487 30.528 91.16
25.06 12.312 1.871 23.037 91.93
90 91.36
16.59 12.275 1.241 15.238 91.85
60 8.25 12.198 0.612 7.467 90.50
33.14 12.308 2.487 30.608 92.36
24.91 12.308 1.871 23.031 92.46
115 91.77
16.55 12.277 1.242 15.242 92.10
8.28 12.196 0.612 7.468 90.16 86.95
33.26 12.342 2.487 30.693 92.28 '
25.13 12.321 1.871 23.055 91.74
230 90.24
16.79 12.263 1.242 15.22 90.68
50 8.66 12.195 0.612 7.467 86.23
33.51 12.357 2.487 30.733 9lg7i
25.21 12.302 1.871 23.022 91.32
265 90.31
16.97 12.258 1.242 15.220 89.69
8.44 12.196 0.613 7.470 88.51
Efficiency (11V/3A):
Vin (Vac) | Fline(Hz) | Pin(W) | Vout(V) | lout(A)”| Pout(W) | Eff (%) | Eff_AVG(%) DoE 6(%)
37.296 11.277 2996 33.785 90.59
27.7 11.319 2.247 25.433 91.82
90 91.55
18.33 11.2%94 1.497 16.907 92.24
60 9.15 19201 0.748 8.378 91.57
36.75 11.304 2.996 33.866 92.15
27.48 11.334 2.247 25.467 92.68
115 92.19
18.26 11.286 1.497 16.895 92.53
9.16 11.195 0.748 8.373 91.42 8721
36.69 11.335 2.996 33.959 92.56 '
27.72 11.348 2.247 25.498 91.99
230 90.91
18.52 11.275 1.497 16.878 91.14
50 9.52 11.194 0.748 8.373 87.95
36.92 11.352 2.996 34.01 92.12
27.77 11.322 2.247 25.44 91.61
265 90.05
18.71 11.269 1.497 16.869 90.16
9.70 11.192 0.748 8.371 86.31
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Efficiency (9V/3A):
Vin (Vac) | Fline(Hz) | Pin(W) | Vout(V) | lout(A) | Pout(wW) | Eff (%) | Eff _AVG(%) | DoE 6(%)
30.67 9.284 2.997 27.82 90.71
22.75 9.289 2.247 20.874 91.76
90 91.37
15.05 9.236 1.497 13.829 91.89
60 7.50 9.141 0.748 6.835 91.13
30.32 9.307 2.997 27.889 91.98
22.61 9.302 2.247 20.906 92.46
115 91.86
15.00 9.232 1.497 13.824 92.17
7.53 9.139 0.748 6.835 90.81 86.62
30.39 9.332 2.997 27.965 92.02 '
22.80 9.294 2.248 20.888 91.61
230 90.24
15.23 9.222 1.498 13.809 90.67
50 7.89 9.139 0.748 6.836 86165
30.56 9.335 2.997 27.976 9i1.55
22.96 9.285 2.248 20.869 90.90
265 90.25
15.37 9.218 1.498 13805 89.82
7.71 9.145 0.748 6.841 88.73
Efficiency (5V/3A):
Vin (Vac) | Fline(Hz) | Pin(W) | Vout(V) .| dout(A) | Pout(W) | Eff (%) | Eff_AVG(%) DoE 6(%)
17.81 5.389 2.998 16.154 90.70
13.12 5325 2.248 11.972 91.26
90 91.01
8.62 5.261 1.498 7.882 91.40
60 4.29 5.195 0.749 3.890 90.67
17.66 5.389 2.998 16.154 91.48
13.06 5.324 2.249 11.970 91.63
e 863 | 5259 | 1499 | 7881291 913 o124
4.30 5.195 0.749 3.890 90.54
17.82 5.389 2.998 16.156 | 90.66 81.39
13.29 5.324 2.249 11.971 90.08
230 89.29
8.89 5.260 1.499 7.881 88.66
4.43 5.194 0.749 3.890 87.74
50
17.94 5.388 2.998 16.153 90.04
13.43 5.323 2.249 11.969 89.13
265 88.16
9.02 5.260 1.499 7.882 87.39
4.52 5.196 0.749 3.891 86.09
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2 Output Characteristics
2.1 Output Line Regulation and Load Regulation

Standard: Under the input voltage 90Vac™265Vac, line regulation <6%, load regulation <6%. The output
voltage is tested at the output cap end.

Result: Pass

For Vo=20V / Output Voltage(V)
Input Voltage Load,Regtlation

0% Load | 25% Load 50% Load 75% Load Full Load

90Vac/60Hz 20.217 20.219 20.189 20.128 20.079 0.70%

115Vac/60Hz 20.235 20.266 20.229 20.203 20133 0.66%

230Vac/50Hz 20.234 20.239 20.167 20.138 20:094 0.72%

264Vac/50Hz 20.25 20.263 20.26 20.228 20.111 0.76%
Line Regulation 0.16% 0.23% 0.46% 0.50% 0.27%

For Vo=15V / Output Voltage(V)
Input Voltage Load Regulation
0%Load | 25% Load | 50% Load¢| 75% Load | Full Load

90Vac/60Hz 15.158 15.163 15.158 15.116 15.041 0.81%
115Vac/60Hz 15.16 15.181 15.17 15.15 15.091 0.60%
230Vac/50Hz 15.153 15.163 15.135 15.102 15.064 0.66%
264Vac/50Hz 15.162 15,163 15.163 15.144 15.107 0.37%
Line Regulation 0.06% 0212% 0.23% 0.32% 0.44%
For Vo=12V / Output Voltage(V) Load Regulation

Input Voltage
0% Load | 25% Load 50% Load 75% Load Full Load

90Vac/60Hz 12.122 12.128 12.126 12.082 12.002 1.05%
115Vac/60Hz 12.123 12.136 12.147 12.109 12.046 0.84%
230Vac/50Hz 12.121 12.126 12.126 12.1 12.036 0.75%
264Vacl50Hz 12.121 12.12 12.12 12.109 12.061 0.50%
Line'Regulation 0.02% 0.13% 0.22% 0.22% 0.49%

For Vo=11V / Output Voltage(V)

Input Voltage Load Regulation
0%Load | 25% Load | 50% Load | 75%Load | Full Load

90Vac/60Hz 11.102 11.115 11.102 11.051 10.901 1.96%
115Vac/60Hz 11.105 11.114 11.12 11.088 10.984 1.24%
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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230Vac/50Hz 11.104 11.107 11.1 11.07 11.014 0.84%
264Vac/50Hz 11.107 11.11 11.096 11.084 11.034 0.69%
Line Regulation 0.05% 0.07% 0.22% 0.33% 1.22%
For Vo=9V / Output Voltage(V)
Input Voltage Load Regulation
0%Load | 25% Load | 50% Load | 75%Load | Full Load
90Vac/60Hz 9.062 9.07 9.072 9.035 8.977 1.06%
115Vac/60Hz 9.064 9.061 9.084 9.072 9.004 0:89%
230Vac/50Hz 9.063 9.066 9.067 9.055 9.031 0.40%
264Vac/50Hz 9.065 9.065 9.064 9.053 9.032 0.37%
Line Regulation 0.03% 0.10% 0.22% 0.41% 0.61%
For Vo=5V / Output Voltage(V)
Input Voltage Load Regulation
0%Load | 25% Load | 50% Load | 75% Load®" Full Load
90Vac/60Hz 5.126 5.12 5.113 5.107 5.102 0.47%
115Vac/60Hz 5.125 5.119 5.114 5.108 5.102 0.45%
230Vac/50Hz 5.125 5.118 5.112 5.106 5.102 0.45%
264Vac/50Hz 5.125 5.119 51113 5.107 5.102 0.45%
Line Regulation 0.02% 0.04% 0.04% 0.04% 0.00%
e Regulation@Full Load
25
20 |- y * ®  —e—20V15A
—— 15V2A
15 | - - ad
S —— 12V2.5A
Ny — : 2 ——11v3A
- - " " _m-9Vv3A
5 5V3A
0
80 130 180 230 280
Vin(ac)

DBTR-22062+40511-01-REV1.0

Tel: +86-18681585060
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Load Regulation@230Vac

25
20 ® . . . ® 20V
- 15V
315 [ = O - ad e 12V
§10 : : . : 2 11V
| i i i i —=—9V
5 5V

(
0
0% 20% 40% 60% 80% 100%

lo(A)@Full Load

2.2 Ripple & Noise

Standard: Under the input voltage 90Vac™265Vac, Vripple. max<200mV.

Result: Pass

Note: Ripple & noise are measured at thegl“m)line end with a 0.1uF/50V ceramic cap paralleled with a

10uF/50V electrolytic cap. Bandwidth is limited to 20Mhz.

2022-04-20

www.cokinsemi.com

No Load Ripple(mV)
Input Voltage
5VI/0A 9V/0A 11V/0A 12V/0A 15V/0A 20V/0A
90Vac/60Hz 63.2 60.8 59.2 57.6 55.2 50.4
115Vac/60Hz 68 62.4 62.4 60 58.4 52.8
230Vac/50Hz 72.8 73.6 74.4 72.8 68.8 64
265Vac/50Hz 80.8 80 76 77.6 74.4 72
Full Load Ripple(mV)
Input Voltage
5VI3A 9V/3A 11V/3A 12V/2.5A 15V/2A 20V/1.5A
90Vac/60Hz 102 128 154 134 130 140
115Vac/60Hz 96 100 110 108 114 110
230Vac/50Hz 134 124 116 118 108 106
265Vac/50Hz 120 126 128 126 116 108
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -15-


http://www.kiwiinst.com/

K'\V' Demo Board Test Report
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Waveforms:
f JJ:Test Condition: 90Vac/60Hz Input, 5V/0A Output JkTest Condit]ion: 90Vac/60Hz Input, STV/3A Output
Tek (F ; G 1 ] . Tek{F1E | s .
2, ﬁ T ﬁ
| AT : .
of A W il H (A ‘ i H i
@ 20.0mV_ v ‘|1ﬁ°f,'“‘ e }S,uﬂrgrffr o':z |[ . é ; ,}?3;“?7] (@ 50.0mv_A% W“:)Jvms 135:\/* £ E?Uf\ .' Itl’4\l:i/z’0d
(€D i-ig 63.2mV ) DEE T = o) 2
(CH1- Vripple) (CH1®Vripple)
Comments: Vripple=63.2mV CommentsiAVripple=102mV
Test Condition: 90Vac/60Hz Input, 9V/0OA Output Test Condition#90Vac/60Hz Input, 9V/3A Output
L —————— = T R Tek f£1 I i |
¥ ; ¥
1t ‘I\‘\H [11 ||:I|!|'|Ii I";I !\n'- !il ! (IR

i
ol uwmn D

@ m L O Tl W
(D iE-iE £0.Bmy - 128m¥ ]
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=60.8mV. Comments: Vripple=128mV
Test Condition: 90Vac/60Hz Input11V/0A Output Test Condition: 90Vac/60HzInput 11V/3AOutput
'Iekf"J_, E s ]Ek]ﬁ_ I I —Tw

[1

o T G T W R e — R e YU W i
(W -5 59, 2mV j] Cr== =T
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=59.2mV Comments: Vripple=154mV
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -16 -
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High Performance 33W PD Charger with KP22062 and KP40511

Test Condltlon 90Vac/60Hz Input, 12V/0AOutput Test Condltlon 90Vac/60HzInput 12V/2 5A Output
Tek #1 % . Tek (F1- ;_:
U1 U mrnm I

I|||Ilu| (AR LEHELE R YA |l\||\|||\|||

| ”l‘H UULEEERUR L ]T‘IUH'HH'II"IH IVIYYE 1”11'1"1”11"!‘“111

(@ 200mv Ak :IUf.'ns. MA@ J '14'ﬁ'*07*] (D _S00mv_nh Dum\. WM @ S ] 5
D+v0.000000 10M 5 740V 163217 | u-v 10M g 7a.0v | 1e3128
I T 57.6mY i) 1= 134mv )
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=57.6mV Comments: Vripples134mV
Test Condition: 90Vac/60HzInput 15V/0AOutput Test Condition: 90Vac/60HzInput 15V/2AOutput
Tek (¥1k E i Tek il [ I g, ...............
I.l Ll
- I"'M'I"II O AT
e Rl A W R e N U e
(@ E-E 55.2mV — @ e OM A 74 16:20:47 |
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=55.2mV Comments: Vripple=130mV
Test Condmon 90Vac/60Hz Input, 20V/0A Output Test Condition: 90Vac/60HzInput 20V/1 5A Output
Tek (F1£ Tek Fik I

I
S

(D 50.4m¥ )] @5 = Ta0mY )
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=50.4mV Comments: Vripple=140mV
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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Test Condition: 115Vac/60Hz Input, 5V/0A Output

Test Condition: 115Vac/60Hz Input, 5V/3A Output
Tek 1L ; ' ; —— = —

Tekf®El [ F—— — —_—
v | [ u |

+ O

(@ 20.0mv ~w Y10.0ms I - Wi | %A 022 (@) S00mv A& /10 0ms TO0MPR g 145 2022
w0000 oM 5 4.0V 17:00:56 Bw0.0000005  10M & 740V 17:00:12

(@D E-E 8.0mVY )] (G is-is 96.0mV )]
(CH1- Vripple) (CH1- Vri eg v
Comments: Vripple=68mV Comments:.Vri mV
Test Condition: 115Vac/60Hz Input, 9V/0A Output Test Condition: 115 put, 9V/3A Output
Tek{Eik | I i I ] Tek fFle | I - 1 I
' | I8
E'I' [1] [ |"|\:I|“"I' | ."I H '
At Al L | .
o LAV I :
e
| i = A 50.0mV_ v 0.0ms DOMP A 14 a
— PNy G T Wl R . S W
(CH1- Vripple) \v (CH1- Vripple)
Comments: Vripple=62.4mV Q Comments: Vripple=100mV
Test Condition: 115Vac/60Hz Input, 11\/0A Output Test Condition: 115Vac/60Hz Input, 11V/3A Output
s Tek (#15 E |

Tek #1- [ I

I A—————
2\\ |

III o e j(q“_”“ E}\’,,”ﬁ*i U_,; ]|W] R — ](n”{"l‘s . ;".I . 13;‘";;@ . ?wf ]WJ
OEE — ] 3 —— ,00000 ¥ :]" 16:44:44
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=62.4mV Comments: Vripple=110mV
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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Test Condltlon 115Vac/60Hz Input, 12V/0AOutput

Test Condition: 115Vac/60Hz Input, 12V/2 5AOutput

Tek i1 s Tek]~J_ | I
@ Uy
il | i m
] |mr|r 'er HHH"1””1']1111111'”'|”"|]'I'|1'1"'1I'H""”"“"'"”']””"HH
(EE £0.0mY ) ([ @EE 168V )
(CH1- Vripple) (CH1- Vr e@'
Comments: Vripple=60mV Comments:.\/ri mV
Test Condmon 115Vac/60Hz Input, 15VOA Output Test Condition: 115 put, 15V/2A Output
Tekm_ [ Tek Fl | I | I
l I
| |
|]'|| i 1]1| i ||||1 T II"|||'H||I|"II'I'|rr1'[]\|1|'|‘||||"|I-'"'
e g, Y i A I 3‘22L @ s e Epeel U ([TEER
(- SE.4mV (D iz-i 11dmy )

Comments Vnpple-@
Test_Condltlon 115Vac/60Hz Input, ZOM tput

Tek i 314

(CH1- Vripple)

\')

ST AT

N

ﬁ s

e

;

(@ 200mv AN

[z 14H 2022

100MET/ B

J[lf:.l\ms

0, 00000 10M & 40V |__16:15:20

R A 5
| m"‘*";‘:l'; ' i 1\ | : :

]

gmy'

(@ E-iE 2

(CH1- Vripple)

Comments: Vripple=52.8mV

(CH1- Vripple)
Comments: Vripple=114mV

Test Condition: 115Vac/60Hz Input, 20V/1 .5A Output
Tek (F1E E i

I
U
v

) 10.0ms
0. 00000¢
110mv )]

(CH1- Vripple)
Comments: Vripple=110mV

(@ S00mY Ak 14H 2022

T00MPT /R
10M S5 | 16:16:16

-k

DBTR-22062+40511-01-REV1.0
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Test Condition: 230Vac/50Hz Input 5V/0A Output Test Condition: 230Vac/50Hz Input 5V/3A Output
Teki#lk - — = Tek il T T = -

v ] R

.\0'

(@ z0.0mv_ AM J[ 10, 0ms WML Y @S 148 2022 @ 50,0mY  “uiy 10, 0ms oM & S 148 2022
D+¥0.000000 ¢ 10M & 740V 17:01:34 00000005 10M & 74.0Y [ 17:02:11
J

(D iz-is 72.8mV ) (1 TN 13amy
(CH1- Vripple) (CH1- Vri eg'
Comments: Vripple=72.8mV Comments:.\/ri mV
Test Cond|t|on 230Vac/50Hz Input, 9V/0A Output Test Condition: 230 put, 9V/3A Output
Tek r‘ I ) Tek (F1E [ F |

: o’#

i
|.||.t|ll||‘||l| LAAARAARARARLANANE |IthI|.LllI| AatAARR "“ﬂHmH

nn LR |1mmmnm I ”HHHHH i
A

k i — h I ]
(@ z00mv A )[w oms 100M7R/ ¥ 7 ][— 1B 2¢32L (@D So0mv Aw Y 10.0ms 00MyT/E S 14§ 2022

Ev0.0000005  10M g1 raoy ) iessi4s ] Eov0.000000s  10M 5 4.0 " 1»5:5'5:.1:4 J
@ EE 73.6my ) O == Ty )

(CH1- Vripple) \"f (CH1- Vripple)

Comments: Vripple=73.6mV Comments: Vripple=124mV
Test Condition: 230Vac/50Hz Input, 11” put Test Condition: 230Vac/50Hz Input, 11V/3AOutput

Tek #ik | I . Tekf-FJJ: e | E— ; I l

AR RARAARRRRNAARD Irll.lll'IJ. Il‘lh'.tlll'“lll AARALARRAARRARR
”11 ”HH'”11111‘!1’11"lklluiﬂ_th‘lﬂ']{] '1'HTH[HHTT”'HHT‘”HH"'H

'
1\«\

— T S W L il T B
(G - 74 dmv ) (EE 116mV
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=74.4mV Comments: Vripple=116mV
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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Test Condltlon 230Vac/50Hz Input, 12V/0A Output

Tek #ik

ARLELARERAARREACRLRARERRRRAARELANAAEARNAERRRR ERRARRARRARREERARALARA AN
1.iH|H".|'|”T.”;’.H1]|'1”H R TR

10.0ms
W-+v0.000000 5

100M/R
10M &

[
740V

“1aF 20z
16:38:59

(@ 200mv
(D -0

i

{
(CH1- Vripple)
Comments: Vripple=72.8mV

Test Condition: 230Vac/50Hz Input, 15V/0A Output
Tek F1k [

I

J

72.8mV

1§

R =]

MARARARARLARRRARARANRARRRARARAARAARARARARARARRRARARANRRAARRARARMARARAARAR LR :
] IHUH_IHI||‘II|III'.":|'] '|'1”.I]H'I'.']HIH’.]'H":‘HH”WW‘]H,|I1"|||

Test Condition: 230Vac/50Hz Input, 12V/2 5A Output
Tek (£1E

s 1

u

(@ Soomv AR I[J_U ms JUEE I > " 148 222
(T ! 10M g 740V 16 -10 17
:_nuﬁ—uﬁ 113mVv
. A4
(CH1- Vr e%
Comments:.\/ri mV

Test Condition: 230
Tek 1k

put, 15V/2A Output
I ] S

O

.[f.‘}‘rll'| ‘ 'Tl"-'

e . Ll

20.0mY
(D E-E

yly 100M 7§

10M g1

£

147 2022
74.0 v

16:24:38

v

)EU.Ulns
+v0.000000 5

(CH1- Vripple)
Comments: Vripple=68.8mV

[
J

68.8mV

Test_Condltlon 230Vac/50Hz Input, ZODQM

Tek {#1k

ﬁ icv
o \
Il 20.0m¥ *\f‘ ][IIU;TI:”“” ifojludhigtfﬂ' ?ﬂd.c{;_ ][WJ
(ED -k 4.0mv )

(CH1- Vripple)
Comments: Vripple=64mV

‘ O
’@ S0.0mY
(D i

10.0ms

) S
0000000 5

T4O0W

HEIZ\. 2
16:23:48

100MT/FY
10M &

]

108mV

(CH1- Vripple)
Comments: Vripple=108mV

Test Condltlon 230Vac/50Hz Input, 20V/1 5A Output

Tek {1

!

14 2022)
B:17:24

(@ S0.0mv_ e

100 [T >
W0, 000000 10M 5 74,0V

I
[ T= )

106mY

(CH1- Vripple)
Comments: Vripple=106mV

DBTR-22062+40511-01-REV1.0
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Test Condition: 265Vac/50Hz Input, 5V/0A Output
Tek F1 —

— e
LLLEAARARRAR R AR AR I
""'”“" | H IIIIH R ||1 IR III\
(@ 200mv ~a ]mn'm____ ‘”“"‘}T“Fb W3 ] .1.. 'E.w
(@D E-g 0.8V b M A 740V ] >

(CH1- Vripple)
Comments: Vripple=80.8mV

Test Cond|t|on 265Vac/50Hz Input, 9V/0A Output
Tek fFk |

e
7A.0Y

(@ o0mv aw ][io'.ofm G

Sw0,000000 s 10M A
IC =3

&0_OmW

T 1sA 20z
16573
(CH1- Vripple)

Comments: Vripple=80mV Q\

Test_Condltlon 265Vac/50Hz Input, 11m

Tek (#11

tput

Test Condition: 265Vac/50Hz Input, 5V/3A Output
Tok L I ; 1 .

(i {1 | | Ll (L
1

o
@EE 1200 )
(CH1- Vri
Comments:.\/ri
Test Condition: 265 nput, 9V/3A Output

Tek fEl I

100MFT/ #4
10M A5

L2 I
74.0Y

(@D S0.0mV A [ 10.0ms
), 000000 5

165713

14f 2022

126y
(CH1- Vripple)
Comments: Vripple=126mV
Test_Condltlon 265Vac/50Hz Input, 1 1V/I3A Output

Tek (1

D Do "j[10.0ms [ - Wi RYCE (@ 50.0mv_Ah J[10.0ms 100M7/E 77 [ 147 2022
[ﬂ 1), (00000 10 15 74.0% " 16:50:37 J lu-v 000000 s 10M g 4.0V J{ 16:49:45 ]
[ T3 6.0mY @EE 128mV )l
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=76mV Comments: Vripple=128mV
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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Test Condltlon 265Vac/50Hz Input, 12V/0AOutput Test Condltlon 265Vac/50Hz Input 12V/2 5AOutput
Tek (F1L TelfFlk [ —

I T A R T R N S R e

)
. \o

(@ _20.0mv_ A& LI Wi | 148 2023 (@ 500nv_ A& (10,0ms 100”9& LN ;] f 14R 2022
10M 5 4.0V | 16:42:00 | B+70.000000 74.0 16:41:11

@EE 77y - ) @EE e )

(CH1- Vripple) (CH1- Vri e@
Comments: Vripple=77.6mV Comments:.\/ri mV
Test Condmon 265Vac/50Hz Input, 15V/0AOutput Test Condltlon 265Vael50 nput, 15V/2A Output
Tek ®ik i’ Tekl-u._ . —y 1 L

..

" |‘-'n‘-]T.'ﬂ?T\"f!"1
PRAT

(@ 200mV Ak 10.0me oM e 6 “14R 2022 h (@D 50.0my A ) 10.0ms 100MT 8 @S | 14§ 2023)
{il-++0.000000 10M &5, 74.0v 16:25:24 , 0. 000000 10M st 740V I 16:26:56

I R 74.4m\ CTr=3 116mV

(CH1- Vripple) \v (CH1- Vripple)

Comments: Vripple=74.4mV Comments: Vripple=116mV

11”11‘”“1' HWHWH”'|]|H'|I'H|H'WU]EHHIUHIHII]‘1|H|]H'HI i

Tek #.k Tek #EiE

T IJR!’" H (i . |

IARAAA O,
N

Test Condmon 265Vac/50Hz Input, ZOM utput Test Condltlon 265Vac/50Hz Input, 20V/1 .5A Output

- T T W B R — ) . O O
(- 72.0m¢ ) DEE 108mY )
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=72mV Comments: Vripple=108mV
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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2.3 Load Transient Test

Standard: Under the input voltage 90Vac™265Vac, the output voltage transient response should be within
1+10% normal voltage.

Result: Pass

Note: 10% load shift to 90% load with 0.25A/us changing ramp and 100Hz changing frequency.

[
Output Voltage(V) ¢
5V Vv 11v 12v 15v 20V

Vo- Vo- Vo- Vo- Vo- Vo- Vo- Vo-
min max min max min max min max

Input Voltage

Vo- Vo-
ax min max

115Vac/60Hz 4.88 54 874 | 948 | 10.78 | 11.44 | 11.84 | 12.44 15.46 | 20.06 | 20.58

230Vac/50Hz 484 | 546 | 872 | 942 | 10.82 | 11.44 | 11.86 | 1 . 15.48 | 20.04 | 20.58

Waveforms:

Test Condition: Load 5V/(0.3-2.7)A, frequency 100&Cycle=50%, slew rate=0.25A/us

115Vac/60Hz Input 230Vac/50Hz Input
Tekfid @ I = P 1 T@ a I =
- H I
. § _ . . b
= = [—
|‘ g'.l . ]uiﬁrﬂ“ﬂ LR ﬁwé’f T [ égf}gm] [ gj . ]mil:v"?:.:::-:-:m: 133”'&-? il o [ e
(CH VM-IO) (CH2-Vo, CH4-lo)
Comments; in/max=4.88V/5.4V Comments: Vo-min/max=4.84V/5.46V
Te\@ion: Load 9V/(0.3-2.7)A, frequency 100Hz, duty Cycle=50%, slew rate=0.25A/ps
e, 15Vac/60Hz Input 230Vac/50Hz Input
= 1 BRI e

= ' b
[ : I O T O 8.0 U e R Si ) 4w
(CH2-Vo, CH4-lo) (CH2-Vo, CH4-lo)
Comments: Vo-min/max=8.78V/9.48V Comments: Vo-min/max=8.74V/9.42V
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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Test Condition: Load 11V/(0.3-2.7)A, frequency 100Hz, duty Cycle=50%, slew rate=0.25A/us
115Vac/60Hz Input 230Vac/50Hz Input

g

Tkl
o ;

4.00ms 250MT 24K 2022

[z B ] S |[ 4H ] [ o . B "4.0:@\ FSOMPT R B /
[ 4 X B50,00000ms  10M & 6.0V )| 133804 €. *50.00000ms  10M g5 £3.0 ¥
(CH2-Vo, CH4-l0) (CH2-Vo, Chu 0/
Comments: Vo-min/max=10.78V/11.44V Comments: Vo-mif/m .82Vv/11.44V
Test Condition: Load 12V/(0.25-2.25)A, frequency 100Hz, duty Cycle=50%; te=0.25A/us
115Vac/60Hz Input 23 z Input
kL G I = 1 : ;
LT}

B | |
3 ——— — -3'— = -
_ i i _ . . [ o . — I N
e | W |[4.00ms 250/ TF 7 24 2022 ] 02 R , [ bba
[+ L ][1‘5[.:!00‘: Oms_ 10M gt 63.0V 13:44:08 [ K (T ] 10M & 530V J 13.47:01 J

N

(CH2-Vo, CH4-lo)
Comments: Vo-min/max=11.84V/

Test Condition: Load 15Vﬁ.

(CH2-Vo, CH4-lo)
Comments: Vo-min/max=11.86V/12.46V

)A, frequency 100Hz, duty Cycle=50%, slew rate=0.25A/us

230Vac/50Hz Input

Di_ —_—
W |4.00ms 250M7T /7Y S 24H 2022 a B |[4.00ms 250MT/FE | 24 2022
W+>50.00000ms  10M 25 £I.0W 13:56:04 o BS0.00000ms  10M & 6.0V 135604

]

(CH2-Vo, CH4-lo)
Comments: Vo-min/max=14.96V/15.48V

(CH2-Vo, CH4-lo)
Comments: Vo-min/max=14.96V/15.48V
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High Performance 33W PD Charger with KP22062 and KP40511

Test Condition: Load 20V/(0.15-1.35)A, frequency 100Hz, duty Cycle=50%, slew rate=0.25A/us
230Vac/50Hz Input

115Vac/60Hz Input

>
g. = H“'m ;.M'}fﬂ ,3‘:‘ ‘ H‘E(“‘ [ g'l..‘tl. . ltoo'm fam&im 8301 J 1i:‘r‘;§35022]
(CH2-Vo, CH4-lo) (CH2-Vo, C
Comments: Vo-min/max=20.06V/20.58V Comments: Vo—rq K 04V/20 58V

2.4 Capacitive Load Startup Test
Standard: While capacitance load is 3000uF, the power supply ca@on normally and the output is in the

rated range.
Result: Pass ‘Q

Note: Tested at the output cap end@5V/3A.

Waveforms: \9

Test Cond|t|on Load 3000uF 5V/3AM Test Condltlon Load= 3000uF 5V/3A@265Vac
Tsk - J1 0l Tski-FJJ: 3 e (S AN B 0d
] ) . " ]
| 1 O -5t d0ms 5160V |

o0 40m 11

B4 F 2022

[ \@Bﬂ%. g 200y & [an.ﬂn—c igﬂrgjftb ﬂgﬁ. J 1::525)22] l g 200V & [an.:ln—c igﬂrg;jtt ﬂeﬁn J[ TRk ]
: % (CH2-Vo, CH3-Vinac, CH4-lo) (CH2-Vo, CH3-Vinac, CH4-lo)
Comments: Startup Normally Comments: Startup Normally
Kiwi Instruments Corp.
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2.5 Startup Time and Raise Time

Standard: The startup time should be less than 3s@90Vac.

Result: Pass

Note: The output voltage is tested at the output cap end.

Demo Board Test Report
High Performance 33W PD Charger with KP22062 and KP40511

Test Data:
[
Input Voltage 90Vac/60Hz 115Vac/60Hz 230Vac/50Hz C/50Hz
Startup
Ta(d) 94.2 90.6 78.4 0 73.6
o
Input Voltage 90Vac/60Hz 115Vac/60Hz 265Vac/50Hz
5V/0A 5V/3A 5V/0A 5V/3A 5V/0A 5V/3A
Rsise Time(mS)
29 30 28.6 29.8 28.6 29.8

Waveforms:

Tek 1T

0

Test Condition: 90Vac/60Hz Input, 5V/3A Output

o

: 115Vac/60Hz Input, T5V/3A Output

o

O -6268ms 4520%
OO0 27.82ms 520,0mY
A90,Bing A4000Y )1

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

L
gE " o e e g ® W, a2 @ " o R Gl T Wi
(CH1-Vo, C ¢, CH4-lo) (CH1-Vo, CH3-Vinac, CH4-lo)
omments: time=94.2ms Comments: Startup time=90.6ms
Test Condition N 50Hz Input, 5V/3A Output Test Condition: 265Vac/50Hz Input, 5V/3A Output
Tk FlL = =" i - L k@RI I =" I
- ‘v v ol | B T o ol ]
. [DG —n_Mem 4.520 ¥ 1 Eo —45,68ms 45207 |7
OB 27.802ms 520.0mY 1 QO 27.%2ms 520.0m¥ |
ATEA0ms A4.000 W | \ AT3.60ms 44,000
r\ A ﬁ frn". .n'. A'. 1\ ’f\u 'ﬁw /
[ 4 [\ AR VR 4 Y GO TR & I WY O WY O TR
\ \ I W £ S WY S W I Y S W S Y ¢
\ [\ /1 /A VY & T T L WY O U R Y O U £
WAHW S W S U AT AR RN IS
W_ViV
5 .
oiiaiia B
A | ! 1 |
B " 0 s o er® @ | s BT T @O0 U O e e O ) s
(CH1-Vo, CH3-Vinac, CH4-lo) (CH1-Vo, CH3-Vinac, CH4-lo)

Comments: Startup time=78.4ms

Comments: Startup time=73.6ms

DBTR-22062+40511-01-REV1.0
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. Test Condition: 115Vac{60Hz Input, §V/OA Output ~ Test Condition: 115Vac/60Hz Input, 5V/3A Output
ek 1k I 7--0 ca‘ S ‘: Tek ik F nb ®|l )
I Oe -&0.0u 4520V |1 0@ -1.380ms 4520v |1
Lot =e o8 giw s
[ Jh'\ .’A fm\ n‘, N -n\ ﬂ‘ .'A‘. A _"Aa i Jﬁ'\ ,ﬂ ’A\ ,A N
AT AT VLV L Vo \ \ \ \
[ vy ! [ | R [ 1 | | ! f / [ \ \ ]
| I ll\ | |||I Ll { '\‘ "' I.: [ \ ‘
_______________________________ ll __""I.v{___uhi__‘qll _’_"__lll‘ﬂ‘ \ Il‘ _“'}r_"fﬁ
= |
D e o
@& oy & g 00V by ][ZU;U.W_S_-__._:...- . ?glﬁrg‘r@ 30{; [ 03253?]:2] [.—' e 0 S .;2:'..0".“31:..:..1. - ?g:"’;“d‘_-’*‘}' .3'2{:} |[ jiﬁqugnz“J
(CH1-Vo, CH3-Vinac, CH4-lo) (CH1-Vo, CH3-Vinac, C v
Comments: Raise time=28.6ms Comments: Raise tim s
Test Condition: 230Vac/50Hz Input, 5V/0A Output Test Condition: 230Vag/'50 , 5V/3A Output
Tek Fik I = I . Tek 1
© o b
O6 -ss0.0u 4520V O& -1.520ms 4520
EIB 27.72ms sznan_ww Of 27.92ms ?Zu.nm\l !
A28 A0ms A4.000 ¥ A29.60ms A4.000 Y
/ A
.'f/\(I ﬂl’\ "m‘ .'hllt ffnl" f\ \ ] / \ !'i II'|, fﬂ\". f
| ALV [\ / ViV
b \ J (W SR |
vV VARV
o «
@ T @O Y e g ” B | ada S eyl S W
(CH1-Vo, CH3-Vinac, CH4-lo) (CH1-Vo, CH3-Vinac, CH4-Io)
Comments: Raise time=28.4ms \9 Comments: Raise time=29.6ms
2.6 Holdup Time and Fall Time Qc
Standard: The holdup time sh& larger than 10ms@115/230Vac.
Result: Pass ‘o
Note: The output ge is tested at the output cap end.
® Holdup time(mS
Input Vi Ne P (mS)
5V/3A 9V/3A 11V/3A 12V/2.5A 15V/2A 20V/1.5A
/60Hz 30.1 14.6 115 13.7 14.1 14.5
ac/50Hz 122.6 76.8 62.2 69.4 70 70.4
Result PASS PASS PASS PASS PASS PASS
Fall time (mS)
Input Voltage
5V/3A 9V/3A 11V/3A 12V/2.5A 15V/2A 20V/1.5A
115Vac/60Hz 2.5 3.9 4.2 4.2 5.6 9
230Vac/50Hz 14 3.6 4.2 4.4 6 9.2
Result PASS PASS PASS PASS PASS PASS
Kiwi Instruments Corp.
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Waveforms:

;’Est Condition: 115Vac/60Hz Input, 20V/1.5A Output

Tek

Test Condition: 115Vac/60Hz Input, 5V/3A Output
1

Tek FLE E T 5 T 3
T OWn |
° t or 31.10ms 4520V ! Oe -23.10ms 18.00¥
| QO ~1.000ms .0 O -8.600ms 2000
1 O -1.000ms 520.0mV | ereaid e
A I A30.10ms £4.000 ¥ | £14.50ms
[\ i 3\

B *‘*&m:nnnt S I ﬁ """ \
* * | =

@ 200V & — ]‘ 10 Oma; 100MZ/8 @\ J 84§ 2022 -][ID.Dms-. IDUMQ,T?{}‘ [ 1 8 ] e4H 2022]
[ 4 ] w~ 1000ms _ 10M g8 320V 10:00:49 -7 500000ms 10M )5 320V 10:05:18
(CH1-Vo, CH3-Vinac, CH4-lo) (CH1-Vo, CH3-VilRacEi-10)
Comments: Holdup time=30.1ms Comments: Held =14.5ms
m;l’est Condition: 230Vac/50Hz Input, 5V/3A Output Lﬁest Condition: 230V§& Input, 20V/1.5A Output
Tek % I u ! Tek Fil I i I )

oy ] | o) ©u
Oé -123.2ms 4680 | [ 08 -&.400ms
o0 -600.0ps 520.0my Q0 -73.80ms 1
£122.6ms Ad. 160V ) 1 [ ATO.40m3

o
| > s ) ERERRRENIRYY: 2y " ‘
3 .............................................. e Y
200V & 20.0ms S0.0My T/ ES o a4 2022‘ @ oy w - T 00m SO.Mp/EY @B L || #4f 202
[II (4] |[‘u»-74-*?u.ﬁun. 10M g(x ¢ .1.'50'9 ‘[ 10:1)1?09 [ [ 4] WH-27 00000ms _ 10M A& 3.60 10:07:34

(CH1-Vo, CH3-Vinac, CH4-lo) gv (CH1-Vo, CH3-Vinac, CH4-lo)

Comments: Comments: Holdup time=1 Comments: Comments: Holdup time=70.4ms

Test Condition: 115Vac/60Hz Input, 5V/ ut Test Condition: 115Vac/60Hz Input, 20V/1.5A Output
Tok % 11 E i I Tok 51+ I T ] |
f T oklo &7a 5] 5]
0@ L500ms 4520V O@ 0.0 1800V
O -1.000m 520.0mV O -2800m: 2000V
A2.500ms Ad000 A /\ A£9.000ms ALG.0D Y
\v,t __________ ] v{ ____________________________ NP DU SN T
______________________________________________________________ L N
. . i 0
BF T o [ G A O B R ooy L N O
474 8 (CH1-Vo, CH3-Vinac, CH4-lo) (CH1-Vo, CH3-Vinac, CH4-lo)
omments: Comments: Fall time=2.5ms Comments: Comments: Fall time=9ms
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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~ Test Condition: 230Vac/50Hz Input, 5V/3A Output Test Condition: 230Vac/50Hz Input, 20V/1.5A Output
Tok i1k £ u (m : Tok (%1 I =" o i
0@ so0.0us 4680 || (0 ~540m TITTR
QOB -600.0ps 520.0mv |} OB §00.0p 2,000V
ALdoms _ Ad160V ]| ~ % 49.200ms A16.00
’A“ ﬂl‘ "A
" v n v ,,,,,
R SO (R *—A\w
ST ») ._ .Ct\ _“V
B= T o oo e O ot @ T o o o VW
(CH1-Vo, CH3-Vinac, CH4-lo) (CH1-Vo, CH3-Vinac, CH4T8) ~
Comments: Comments: Fall time=1.4ms Comments: Comments: Fallitime=9.2ms
@
2.7 Output Overshoot Test X\
Standard: Vo-peak < output voltage*110%. oo
Result: Pass O
Note: The output voltage is tested at the output cap end. ‘Q ¢
Test Data: Qo
90V/60Hz ®OHZ 230V/50Hz 265V/50Hz
5VI0A 5VI3A 5VI3A 5V/0A 5VI3A 5V/0A 5V/3A
Vo-peak(V) 52 52 .24 5.24 5.24 5.2 5.24 5.2

Waveforms: a

Test Condition: 115V z Input, 5V/0A Output
i 1 I I -
: ol : |

R
&

_ f_l'est Condition: 115Vac/60Hz Input, 5V/3A Output
&3 ¥ T— 1 — ——

Tek

Tek

7] H

O 32.80ms @ 5.240V ||
(8] £1.00ms ) -40.00mV |
£113.8ms A5.280V ||

O -%280m © 52407 ||
O BL00m: () -40.00mv ||
Alldgms  AS.280V ]|

°e : | P i
\ﬂ - wl <
4 J : :
C R i S W R TV L Y O
(CH1- Vo) (CH1- Vo)
Comments: Vo-peak=5.24V Comments: Vo-peak=5.24V
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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High Performance 33W PD Charger with KP22062 and KP40511

Test Condltlon 230Vac/50Hz Input, 5V/OA Output

Tek fF11 = =
O ~32.50ms 3]
Q 21.00ms () —mnnmu 1
£113.8ris AS240V ||

.__.E]_.._.._._.._.__._.._.__._

Test Condition: 230Vac/50Hz Input, 5V/3A Output

Tek %1k I: i 1
u

@ s5.240V
O -40.00mV

2]
@ zov = : )[I [Im;‘ su meas O ] @ z00v ) un‘ S0.0MPC/ 1 ' 3 4R 202
w2 1. 00000ms =S 3207 [ ) Iu 0000ms __ 10M & 3.20V ” 09:37 I
(CH1- Vo)

Comments: Vo-peak=5.2V

3 Protection Test
3.1 Short Circuit Protection

Standard: The power supply must shut down in the event of short-circ
to normal operating condition once the fault condition has been r

be less than 5W.

Result: Pass

Note: The short circuit protection is tested at the

Test Data:

(CH1- Vo) "
Comments: Vo—%@d

R4

lQp end.

'”p“(tv\;‘(’:')tage 90V/60HzZ OHz 230V/50Hz 265V/50Hz Result
Pin(W) 2.7 2.76 2.31 2.36 PASS
Waveforms: \‘
‘o Test Condition: 115Vac/60Hz Input, 5V3A Output Short
Tek it M 400ms Tek Fii M 400ms —
—— .‘ ‘ . _]M p— — epm———
D — — - D Y ~-. )
IS i A | 1 —
BT X  TRE  -ises EE RS2  BHEN 15 : :
] i | : ; E : ; ]
; : ; [ O -Leis 2 o i : 5 : R _i-”.”E,Y,L:
1 m it ar-l?\.gﬂ{{s al1syv M 9 £ - — a7720ms  at1s2y
> o
3 . ;
“'o f i @;@ R ; 2 i
(@ 20v & @& 1 % |2 20.0ms 2 50MPTER 7 i & 20v % @ W0V & |120.0ms 2'.:«1r-15(.f+j- 7 24F 2022
l Jl 10M & 46.3% ‘l [ l[ 10M 4 6.3V 16:24:20

(CH1-Vo, CH2-VDrain, CH3-VDDL)
Comments: Protection enter

(CH1-Vo, CH2-VDrain, CH3-VDDL)
Comments: Recover to 5V

DBTR-22062+40511-01-REV1.0
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Test Condition: 115Vac/60Hz Input, 20V1.5A Output Short
Tek ffi 5 M 400ms Tek #7112 M 400ms S
: ﬁ gl . S—
BRSO REEE: -1 . mzor  EmEE: i
: © N Oe -i7es 2020 j m} 987.8ms € 5000V
e et L4 O -1702s 1150 - | ! i : (e} 10685 (B -1L50v
I A81.00ms 43170y ) I i 1 : A81.00ms A1E50W
| ® i e

> ’ —‘“
D

[1_] T : iy ][2 20 Un;s 62 suw“fﬂe -------- IJ[ = 2aﬁ .2_022J [ﬁ 00V N ﬂ 100 Y W 120 Oms 2 SDMUJB‘ V 24H 2022
46,3V 16:28:41 10M &5 46']\‘ 16:29:55
(CH1-Vo, CH2-VDrain, CH3-VDDL) (CH1-Vo, CH2-VDr DL)
Comments: Protection enter Comments: R
Test Condition: 230Vac/50Hz Input, 5V3A Output Shor“A
Tek i 4% . M -mﬂrls Tek (£ M daﬂms

O 14%s @ 1124V

Q 15355 @ S5.000v ||
476 60me AB2E0N )

GERE 0 HWiE: —%s

-1.2695 S.160V
-5.480 v
AL0.64Y

['i_') 2007 & WV & ][zzu.ums ibsw?r;‘ﬁm@ 45.0); J[ 15-;543022] [1_] 200V w: @ & J[zzuma;c : igs;ng:vv B 7 ][ 12:2543.022]
(CH1-Vo, CH2-VDrain, CH3-VDDL) ” (CH1-Vo, CH2-VDrain, CH3-VDDL)

Comments: Protection enter Comments: Recover to 5V
Test Conditior@ac/SOHz Input, 20V 1.5A Output Short

Tek i M 400ms

[m] 1456 € 2810V

O 1535 @ 5000V
478 60ms 42310V

t 1523

L

2 :
[ﬁ' S0V N @ 107 &

'[iéuur;s" - R ][ '2'45'2022]

"Z i :[IM -1 45 u":/ " 16 360 12_‘Il 10M g 45.0 ¥ 16:37:32
\‘CH1 -Vo, CH2-VDrain, CH3-VDDL) (CH1-Vo, CH2-VDrain, CH3-VDDL)
‘ ‘ Comments: Protection enter Comments: Recover to 5V
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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3.2 Over Current Protection

Standard: The overload current should be larger than 110% of full load current and meet LPS requirements.
Result: Pass

Note: Tested at the output cap end.

Test Data: \

®
OCP (A)

Input Voltage e
5V 9V 11v 12v 5 20V
90Vac/60Hz 4.02 3.75 3.4 3.27 2.41
115Vac/60Hz 4.09 3.98 3.87 3.75 2.65 2.61
230Vac/50Hz 4.13 4.09 4.09 . 2.7 2.61
264Vac/50Hz 4.21 4.15 4.1 4.09 2.76 271

3.3 Input Brown-out Protection & !

Standard: The power supply should shut down w@e input voltage is lower than the Brown-out protection
value and return to normal operating conditioﬂen the input in the range of normal operating voltage

Result: Pass 0.

Waveforms:
Test Condition: 90Vac/60Hz Input, 20V 1.5A Output, Slowly adjust the input
M 20.0ms el i M 20, (ms
] | Tek 5 _ ] 2 e
R Y S—1 1) ERETTD .
| »
2] I 2] |
(b] (b

) I [FE e T b e S e
g“__,! : it : i i P i N'm e 0?
‘_o 0.0V >y - i Hu"‘v“—'Y 7 w‘:y‘(r\éiﬂ 'Al.r.r,w“.“ ‘ 17: ) [._. 20y — ) N J["l—n[,- 7 200m: 'ml\'ijlgic g mm_}
(CH1-Vo, CH2-VDrain, CH3-VBus) (CH1-Vo, CH2-VDrain, CH3-VBus)
Comments: 102.4Vdc(72Vac) Protection enter Comments: 112.4Vdc (80Vac) Protection recovery
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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High Performance 33W PD Charger with KP22062 and KP40511

4 Reliability Requirements
4.1 Device Maximum Rating Test

Standard: MOSFET and Diode<95% Rating

Result: Pass
265Vac/50Hz \
Component Rating 5V/3A 20V/1.5A .Reé
Startup Steady Short \
KP22062QDGA 650V 454V 538V 542V ASS
KP40511WGA 100V 74V 76.4V 86.8V a PASS
Waveforms: x\

Test Condition: 265Vac/50Hz Input, 5V3A Output, Startup Test Conditio'Z@/SOHz Input, 5V3A Output, Startup

Tek ¥ /5 M 4,00ms )
s
B i_
R 10K HALEE ¢ L7ms
| (1]
| i |
B ! i 1 \ 1
( & 100V )[z 400/ - Y "84/ 2022
i+ 1.87200ms  10M g e 10:34:44
@E [N )]

(CH2-VDrain)
Comments: VDrain_pe

Test Condition: 265Vac/50Hz | &.JSA Output,
Steggo

| ;‘V"
L ‘

Tek #1452 M 4.00ms

A4

R

EHTE 1.14;5

,,‘, il
i L ‘

+ et

LRI R
[ ‘ ll

((CH3-VSR)
Comments: VSR_peak=74V

Test Condition: 265Vac/50Hz Input, 20V1.5A Output,

- : i,

( [z 400ps 2SOMET RS 7 B4 2022
i L47200ms 10M g5, 1.84 A 10:36:33

( )

Steady
M 4.00ms Tek i’ M4.UQLns
[T}
Ty T e T — -
| : v
e Ve M e Y ;
il i : i
l find fiand T ..‘, A 1‘_\~ fiped A | il M
Jootimm: g ®  Thia | ( LT Al 11 ![ s )
)
(CH2-VDrain) ((CH3-VSR)
Comments: VDrain_peak=538V Comments: VSR_peak=76.4V
DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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Test Condition: 265Vac/50Hz Input, 20V1.5A Output, Short  Test Condition: 265Vac/50Hz Input, 20V 1.5A Output, Short

Tek i 4% M 4.00ms . Tek i 45 1 4.00ms
1M
BREEC 0L iﬁfﬂﬁﬂ ZZs - — BRFIE 208 EREE 7 .
i | E ] t |
Hl L | 3
H o | e | |
W“ m - el L
( & iy ZlODys L ]l 's'aﬁ'zinzz] (l J[z ZGOuS: ] 250M0"/?}
Ij-tv 47200ms 10M &5 1.84 A ] 10:33:50 47200ms
(- 5= 542V )| (
(CH2-VDrain) ((CH3-VSR)
Comments: VDrain_peak=542V Comments: VSR& 8V
4.2 Bmax Test

Standard: Steady-state rated load: Bmax<0.32T; : o

Transient and its peak load: Bmax<0.38T.

Result: Pass ‘Q

Note: The turn numbers of the transform is 48, a@:ﬁonal area is 48mm2, Lp is 420puH, Rcs=0.36R.

90 &z
Bmax(T) Bmax_Limit(T) Result
5v 9V 1 12v 15V 20V

Steady 0.22 0.265 0.307 0.269 0.249 0.224 0.32T PASS

OverLoad 0.281 0.315 0.318 0.318 0.318 0.307 0.38T PASS
Waveforms: \‘
Test Condition;,9 z Input, 5V/3A Output, Steady Test Condition: 90Vac/60Hz Input, 5V Output, Overload
Tek T & ° ~ ‘vu I Tek 15 M 4.00ene 5
KN

FH e AIZVUF__ gﬁ%[?)i: -3.50ms . AR 2003 HEfE  -110ms :

[ i : - » : o w»

‘ ! a ‘ [b] ] 0 1
| _ 05 N oy By e TR I
/ / / vy BRIy
D9} \/ ! A D,Q__Fl L il |/ Jfru /| J/:
= R T W e L P A W
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Test Condition: 90Vac/60Hz Input, 9V3A Output, Steady Test Condition: 90Vac/60Hz Input, 9V Output, Overload
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Test Condition: 90Vac/60Hz Input, 15V2A Output, Steady
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Test Condition: 90Vac/60Hz Input, 15V Output, Overload

Tek 7l 42 M 4.00ms
]

SRR 200

SERTE : —4.45ms

2S0MET
10M g 1284

( 0. (12000
i+ —6.33300ms

Tel

o
84 2022

i © - L ][z 10.0ps ]
13:50:22

e 12550ms

ZEOMRT Y
10M g5

|
)

(CH4-Vcs)

Comments: Vcs=444mV, Rcs=0.36R, bQ‘A
o&
A
\“"
O

Y

1 20.0ps
+v-6.33300m:

250MPR/ Ky }[

34H 2022
10M £ 1.28 4

13:58:46

(CH4-Vcs)
Comments: Vcs=608mV, Rcs=0.36R, Ics=1.688A

DBTR-22062+40511-01-REV1.0

2022-04-20

Kiwi Instruments Corp.
Tel: +86-18681585060
www.cokinsemi.com

E-mail: wyg@cokinic.com

-37-


http://www.kiwiinst.com/

7/
I<I\VI

INSTRUMCENTS

Demo Board Test Report

High Performance 33W PD Charger with KP22062 and KP40511

4.3 Thermal Test

Test Condition: 90Vac/60Hz, 265Vac/50Hz input; 20V/3.25A output; Burn-in 1THour @ confined container
(30cm*30cm*30cm acrylic box) and steady environment with no airflow, Ta is the temperature inside the acrylic

box.

Standard: MOS, IC and Diode: Ta=257C, Trise<90°C. Transformer: Ta=25°C, Trise<857.

Result: Pass

11V/3A
Trise(°C)
Ta: 23.7°C
) 90V/60Hz 265V/I50Hz
Location
T(°C) Trise(°C) T(°C) Trise(°C)
KP22062QDGA 95.9 72.2 89.5 65.8
KP40511WGA 102.1 78.4 1004 76.7
Transformer 88 64.3 84.9 61.2
Bridge 104.6 80.9 70.3 46.6
20V 1.5A
Trise(°C)
Ta: 28.4°C
) 90V/60Hz 265V/50Hz
Location
T(°C) Frise(°C) T(°C) Trise(°C)
KP22062QDGA 79.8 514 87.8 59.4
KP40511WGA 77 48.6 86.1 57.8
Transformer 76.6 48.2 80.6 52.3
Bridge 98.5 70.1 70.6 42.2
Test Condition: 90Vac/60HZinput, 11V/3A Output Test Condition: 90Vac/60Hz Input, 11V/3A Output
24.0
O 1 £:0.91 2022-03-17 20:36:23 £:0.91
Comments: T-KP22062=95.9C Comments: T-KP40511=102.1C

DBTR-22062+40511-01-REV1.0
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5 EMC/EMS Test Result

5.1 Conducted and Radiation Emissions

Standard:
standard EN55022B/EN55015CDN
content CE & RE

requirement 6dB margin \a

Result: Pass

Note: The resister load is connected at the 1m Line end.

(4
Test Condition: 220Vac/50Hz-L Input, 20V/1.5A Output Test Condition: 220Vaw Input, 20V/1.5A Output
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Test Condition: 220Vac/50Hz-L Input, 15V/2A % Test Condition: 220Vac/50Hz-N Input, 15V/2A Output
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Test Condition: 220Vac/50Hz-N Input, 12V/2.5A Output
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Test Condition: 220Vac/50Hz-L Input, 11V/3A Output
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Test Condition: 220Vac/50Hz-N Input, 11V/3A Output
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Test Condition: 110Vac/60Hz-N Input, 20V/1.5A Output
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Test Condition: 110Vac/60Hz-L Input, 15V/2A Output Test Condition: 110Vac/60Hz-N Input, 15V/2A Output
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Test Condition: 110Vac/60Hz-N Input, 5V/3A Output
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Test Condition: 220Vac/50Hz Input, 11V/3A Output
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Test Condition: 110Vac/60Hz Input, 11V/3A Output
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5.2 Surge Test

Test Condition: Input 220Vac/50Hz, output 20V/1.5A. Surge testing is completed according to IEC61000-4-5
each injection phase below is tested with 5 times and hold for 60 seconds before next one.

Standard: Level3, common mode voltage 2kV, difference mode voltage 1kV.

Result: Pass
Iﬂﬁ;ﬂgﬂ Surge Level(V) Injection Phase (°) Test Result(PassiFail)

+1500 0 Pass
+1500 90 Pass
+1500 180 Pass
LtoN +1500 270 Pass
-1500 0 Pass
-1500 90 Pass
-1500 180 Pass
-1500 270 Pass
+2500 0 Pass
+2500 90 Pass
+2500 180 Pass
L to PE +2500 270 Pass
-2500 0 Pass
-2500 90 Pass
-2500 180 Pass
-2500 270 Pass
+2500 0 Pass
+2500 90 Pass
#2500 180 Pass
N to PE +2500 270 Pass
-2500 0 Pass
-2500 90 Pass
-2500 180 Pass
-2500 270 Pass
+2500 0 Pass
+2500 90 Pass
+2500 180 Pass
L+Nto PE +2500 270 Pass
-2500 0 Pass
-2500 90 Pass
-2500 180 Pass
-2500 270 Pass

DBTR-22062+40511-01-REV1.0 Kiwi Instruments Corp.
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5.3 ESD Test

Test Condition: Input 220Vac/50Hz, output 20V/1.5A. Discharge 10 times on each output terminals at each
test voltage according to IEC61000-4-2.

Standard: Level4, air discharge 15kV, contact discharge 8kV.

Result: Pass

Air Discharge

Contact Discharge

Test Voltage Test Voltage
(k) Result (k) Result
16 Pass 9 Pass
-16 Pass -9 Pass

DBTR-22062+40511-01-REV1.0
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DATE REV DESCRIPTION
2022/04/20 1.0 First Release
Diselawmer

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, fitness 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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