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DEMO BOARD TEST REPORT

High Performance Low Cost 12V2A Adapter
with Current Mode PWM Controller KP201

FEATURES INTRODUCTION
e High Precision 12V CV Regulation with Fast KP201 is a high performance current mode PWM
Dynamic Response controller  for  offine  fly-back  converter
e High Efficiency Meet DoE Level VI and CoC applications. The IC has built-in General Rrimary
V5 Tier2 Side CC control, which simplifies isolatedypower
e Less than 75mW Standby Power supply design that requires CC reg(lation of the
e Very Low Startup and Operation Current output.
e Multi-Mode Control with Audio Noise Free
Operation In KP201, PWM switchinggdrequency with shuffling
e  Good EMI Performance is fixed to 65KHz andiis trimmed to tight range.
e  Built-in Protections with Auto Recovery: The IC has built<in green ‘and burst mode control
m VDD Under Voltage Lockout (UVLO) for light and zergfloadings, which can achieve less
m VDD Over Voltage Protection (OVP) than 75mw/Sstandby power for sub 30W
m  On-Chip Thermal Shutdown (OTP) applications.
m  Cycle-by-Cycle Current Limiting
m  Over Load Protection (OLP) The Demo Board of KP201-D03 is typically
m  Short Circuit Protection (SCP) designed for the application of 12V/2A with
m  Leading Edge Blanking (LEB) universal input (90-265Vac, 60/50Hz). Besides the
multi-protection function, this demo also has very
APPLICATIONS good efficiency, line & load regulation, low standby
e Adapter power loss and meets the EN55022B Conduction

e  Small Home Appliance and Radiation requirement.

DEMO BOARD SEPCIFICATION

Description Symbol Min. Typ. Max. Unit Note
Input Voltage Vin 90 265 Vac 50/60Hz
Output Voltage Vout 12 Vdc
Output Current lout 2 A OCP>2.3A
Output Power Pout 24 W
Efieiency n 889 % | pade sahe et
Standby\Power Consumption Pst 75 mwW @265Vac
Startup Time Tst 2.0 s Tested at 90Vac/60Hz
Conduction EMI Margin 4 dB EN55022 Class B
Radiation EMI Margin 5 dB EN55015 CDN
Strge Test 2 | e

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

Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -1-
2017-12-18 www.cokinsemi.com

DBTR201LG_DO03_REV1.0


http://www.kiwiinst.com/

7/
<i\vI

g Demo Board Test Report--- High Performance 12V2A Adapter
with Current Mode PWM Controller KP201

Demo Board of KP201LG_DO03_REV1.1
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g Demo Board Test Report--- High Performance 12V2A Adapter
with Current Mode PWM Controller KP201

Circuit Description

The Demo Board of KP201-D03 is configured in a single stage flyback topology, which combines a current
mode PWM controller KP201LG. KP201-D03 is typically designed for the application of 12V/2A adapter with
universal input (90-265Vac, 50/60Hz). Additionally, the demo board can achieve high efficiency, low standby
power loss and precise constant voltage control.

1. Input Rectification and EMI filtering

The circuit input stage is composed by the components of F1, VR1, CX1, L1, BD1 ands€15»F1 and VR1
provide the inrush current limitation and surge protection in the event of component failure,"surge or short circuit.
CX1 and L1 are used to suppress EMI noise to meet EN55022B standard. The bridge diode of BD1 rectifies the
AC input to DC output, which is followed by a bulk cap C15.

2. Current Mode PWM Controller KP201 Operation

IC1 is the current mode PWM controller KP201, which is used for offline¥flyback converter applications. The IC
has built-in General Primary Side CC control, which simplifiessisolated power supply design that requires CC
regulation of the output.

R1, R2, R19, D8, D9, C11 and C14 are used as VDD power supply for KP201. KP201 uses opto-coupler IC2 to
generate FB Pin voltage on primary side to regulate the,output voltage within full load range. R17, R17A, R17B
and R17C are sensing resistors to set maximum_output power. C2, D5, R3, R3A, R5 compose snubber circuit
to depress the drain-source voltage spike.

3. Output Voltage Regulation

R9, R11, C7, C12 and IC3 TL43W\compose output voltage regulation network. R12 and R13 are the output
voltage resistor dividers for JL431’s reference compare. C4 and C13 are the output capacitors used to supply
output current and lower outputweltage ripple.
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Bill of Material

Demo Board Test Report--- High Performance 12V2A Adapter
with Current Mode PWM Controller KP201

No. | Designator Value Description Package Manufacturer  Part Number
1 BD1 KBP206 2.0A GLASS PASSIVATED TH HY KBP206
BRIDGE RECTIFIER
2 2 2.2nF/1kV Polyester Cap, 1kV TH Any
3 a3 2.2nF/100V Ceramic Cap, 100V X7R 1206 Murata
4 4 680uF/16V Electrolytic Cap, 16V,10*16 TH Jianghai
5 Cc7 100nF/50V Ceramic Cap, 50V X7R 0805 Murata
6 C8 100pF/50V Ceramic Cap, 50V X7R 0805 Murata
7 C10 100pF/50V Ceramic Cap, 50V X7R 0805 Murata
8 C11 10uF/50V Electrolytic Cap, 50V,5*12 TH Jianghai
9 C12 1nF/50V Ceramic Cap, 50V X7R 0805 Murata
10 C13 680uF/16V Electrolytic Cap, 16V,10*16 TH Jianghai
11 Cl14 2.2uF/50V Electrolytic Cap, 50V,5*12 TH Jianghai
12 C15 47uF/400V Electrolytic Cap, 400V,18%20 TH Jianghai
13 C17 1nF/1kV Polyester Cap, 1kV TH Any
14 cx1 220nF MKP62,275Va9Q2: TH Fala
P=10mm, J=8mm
15 vl 1InF CD/Y1Y5U,Cap,400VAC, ™ STE
P=10mm, 7=5.0mm
16 D5 1KV/1A 1N4007 DO-41 Any
17 D6 20A/80V PTR20L80CT TO-220 PFC PTR20L80CT
18 D8 FF1MS Fast Recovery Rectifiers SOD123 Any
19 D9 FF1MS Fast Recovery Rectifiers SOD123 Any
20 F1 250V/3.15A Fuse 250V/3.15A TH Any
21 L1 5mH Common Mode Power Line TH Wurth 744821150
Choke
22 L2 150uH EMI FILTER T9*5*3 6Ts 150uH TH Any
23 Q1 SVD7NGOF N Mosfet, 600V/7A T0-220 SL SVD7NGOF
Rdson=1.20hm
24 R1 3.3M Film Resistor, 5% 1206 Yageo
25 R2 3.3M Film Resistor, 5% 1206 Yageo
26 R3 510K Film Resistor, 5% 1206 Yageo
27 R3A 510K Film Resistor, 5% 1206 Yageo
28 R4 1K Film Resistor, 5% 0805 Yageo
29 R5 51R Film Resistor, 5% 1206 Yageo
30 R6 51R Film Resistor, 5% 1206 Yageo

DBTR201LG_DO03_REV1.1
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31 R7 20R Film Resistor, 5% 1206 Yageo
32 R9 2.2K Film Resistor, 5% 0805 Yageo
33 R10 10K Film Resistor, 5% 0805 Yageo
34 R11 1K Film Resistor, 5% 0805 Yageo
35 R12 39K Film Resistor, 5% 0805 Yageo
36 R13 10K Film Resistor, 5% 0805 Yageo
37 R14 10K Film Resistor, 5% 0805 Yageo
38 R15 NC
39 R17 12R Film Resistor, 1% 1206 Yageo
40 R17A 3.6R Film Resistor, 1% 1206 Yageo
41 R17B 3.6R Film Resistor, 1% 1206 Yage®
42 R17C 3.6R Film Resistor, 1% 1206 Yageo
43 R18 25R Film Resistor, 5% 1206 Yageo
44 R19 OR Film Resistor, 5% 1206 Yageo
45 R23 22M Film Resistor, 5% 1206 Yageo
46 R24 22M Film Resistor, 5% 1206 Yageo
47 VR1 7D471 7D471 7D STE
48 T1 PQ2016 PQ2016 (Lp=1.62mH ! PQ2016 DG
Np:Ns:Naux=81:10:15)
49 IC2 PC817C Opto-coupler DIP Everlight
50 IC3 TL431 Regulatery T431ALP SO6TL23 i Any
51 Ic1 KP201 Currert Made PWM Controller SOT23- Kiwi KP201LG
with CC/CV 6L Instruments
52 1 copper wire
53 J2 OR Film Resistor, 5% 1206 Yageo
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Transformer Manufacture Guide

1. Electrical Diagram

Bobbin Top View Primary Secondary
(PQ2016) 4Pin
APin
Np1 55Ts ®0.25mm*1P
‘ 1 12 ‘ 3 Pin Ns 10Ts ®0,5mm*2P
TIW
O 2 1 1‘ Np2 26Ts ®0.25mm*1P
Os 10@ 6 Pin
2Pin BPin
Oa °@
Na 15Ts ®0.15mm*2 ® WINDING START
[ TEFLON TUBE
O 5 8 . 5Pin
5Pin
Oes 7@
Nc 21Ts ®©0.15mm*2P.
. No Connection Pin NC
O Winding Connection Pin PQ2016

2. Winding Diagram

NC
Shield 21Ts q>0.15mm*2FL: 5] OOOOOOOOOOOO0

One layer tape

Ns 10Ts
@0.5mm(TIW)*2P

Primary side Secondary side
3. Windihg‘©rder
Number Winding Layer Start End Wire Size Turns Note
1 Np1 Primary 4 3 0.25*1P 55Ts Close Wound
2 Na Auxiliary 2 5 0.15*2P 15Ts Close Wound
3 Ns Secondary A B 0.5 TIW*2P 10Ts Close Wound
4 Np2 Primary 3 6 0.25*1P 26Ts Close Wound
5 shielding Auxiliary 5 Nc 0.15*2P 21Ts Close Wound
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Demo Board Test Report--- High Performance 12V2A Adapter
with Current Mode PWM Controller KP201

4. Electrical Specification

Items Test Condition Test Pin Specification
Pins 4 - 6; all other windings
Primary Inductance Measured at 40kHz,1.0 VRMS 1.62mH+5%
open
Pins 4 - 6; all other windings
Leakage Inductance Measured at 40kHz,1.0 VRMS 20uH Max
shorted
3000Vac/50Hz, One minute Primary to Secondary 3000Vac,5mA
HI-POT HV Test 1500Vac/50Hz, One minute Primary to Core 1500W&c,5mA
1500Vac/50Hz, One minute Secondary to Core 1500Vac,5mA
500Vvdc All windings to core 100MQ Min
Insulation Resistance
500Vdc Between windings 100MQ) Min
DC Resistance - Pins4.- 6 1.5R Max

5. BOM Transformer

ltems Description
1 Core: PQ2016 , PC40 or equivalent
2 Bobbin: PQ2016, 6+6Pin
3 Wire: ®0.25mm, 2UEW, Class B
4 Wire: ®0.15mm, 2UEW, Class B
5 Triple Insulation Wire: ®0.5mm TIW
6 Tape: 10mm(W)x0.06mm(TH)

DBTR201LG_DO03_REV1.1
2018-08-15
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Demo Board Test Report--- High Performance 12V2A Adapter
with Current Mode PWM Controller KP201

Test Result

1. Input characteristics

1.1 Maximum rated input AC current

Standard: 2Amax. @ 90Vac input & full load

Result: Pass

VIN(AC) 90Vac lin_max limit(A) Result
lout 0.56A 2A PASS
1.2 Inrush current (cold start)
Standard: 30Amax. @ 265Vac input
Result: Pass
VIN(AC) linrush lin_max fimit(A) Result
265Vac 16A 30A PASS
Waveforms :

Tek L [ =

Test Condition: 12V/2A @ 265Vac, Phase=90°startup

= \

AN N
ARYARVAR

. J[lOOms gmgm/‘?y é’lﬁ J[ 158H 2.n19]

(CH1- Vinac, CH4-lo)
Comments: Startup Normally

09:35:17

1.3 No loadtinput power dissipation

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

Result: Pass

VIN(AC) 90 115 230 265 grﬁi‘f]:‘it'(‘x;de Result
Po=0W 32 36 62 70 mwW PASS
Kiwi Instruments Corp.
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Demo Board Test Report--- High Performance 12V2A Adapter
with Current Mode PWM Controller KP201

1.4 Average efficiency

Standard: The average efficiency tested on board end meets CoC V5 tier 2with 2% margin @115Vac

Standby Power

o]
o

[\ QN
o o

9]
o

/

w
o

Ssdandby Power()mW
S 8

=
o

o

50

100 150 200
Input Voltage(vac)

250

300

and 230Vac, CoC V5 requirement for 12V2A system is 86.8%.

Result: Pass
Vin(Vac) | Fline(Hz) Pin(W) Vout(V) | lout(A) | Pout(W) Etf Eff_AVG CoC V5
2.82 12.13 0.2 2.426 86.03% / 76.8%
6.81 12.13 0.5 6.065 89.06%
90 13.6 12.12 1 12.12 89.12% 88.64% 36.8%
20.51 12.1 1.5 18.15 88.49%
60 27.54 12.1 2 24.2 87.87%
2.82 12.13 0.2 2.426 86.03% / 76.8%
6.82 12.13 05 6.065 88.93%
120 13.49 12.12 1 12.12 89.84% 89.28% 36.8%
20.34 12.1 .5 18.15 89.23%
27.13 12.09 2 2418 89.13%
2.92 12843 0.2 2.426 83.08% / 76.8%
6.98 12412 0.5 6.06 86.82%
230 1358 12.11 1 12.11 89.18% 38.86% 36.8%
20.28 12.09 1.5 18.135 89.42%
50 26.86 12.09 2 2418 90.02%
2.98 12.13 0.2 2.426 81.41% / 76.8%
7.01 12.12 0.5 6.06 86.45%
265 13.83 12.1 1 12.1 87.49% 88.30% 36.8%
20.26 12.09 1.5 18.135 89.51%
26.92 12.08 2 24.16 89.75%
DBTR201LG_DO3_REV1.1 el +86-1868 1585060 E-mai wya@cokinccom - 9-
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Eff &Load Eff & Input Voltage

91.00% 92.00%

90.00% 91.00%

o #(. 90.00%

_——
89.00% -
88.00% e ‘.\.
/ 88.00%

87.00% >
-~ ——120 < 87.00%
Q 1O ¢ —
g 8000 / =230 £ 86.00%
SE 85.00% / B 85.00%
w

84.00% 84.00%

83.00% —‘ 83.00%

82.00% \ \ ‘ ‘ ‘ 82.00% ‘ ‘ ‘ ‘

0 05 1 15 2 25 75 125 175 225 275
Load(A) Input Voltage(vac)

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 was tested at board end.

Result: Pass

Output Voltage
Input Voltage Load Regulation
0% Load | 25% Load | 50%,Load | 75% Load | Full Load
90Vac/60Hz 12.15 12.14 12.13 12.11 12.10 0.4%
115Vac/60Hz 12.16 12.14 12.12 12.11 12.10 0.5%
230Vac/50Hz 12.15 1243 12.11 12.10 12.09 0.5%
264Vac/50Hz 12.15 12.13 12.11 12.10 12.09 0.5%
Line Regulation 0/08% 0.08% 0.08% 0.08% 0.08%
Load Regulation Line Regulation(full load)
12.17 ba
12.16
12.15 122
% 12.14 .\\\ % 12 . - - -
%P 1 \.\\ == 120 %ﬂ 18
; 12.12 \ - 230 ; 116
£ 1nn =
o 5 114
121
12.09 12
12.08 . . . . . ) 11 . . . !
0% 20% 40% 60% 80% 100% 120% 75 125 175 225 275
Load(%) Input Voltage(vac)
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with Current Mode PWM Controller KP201

2.2 Ripple & noise

Standard: under the input voltage 90Vac™265Vac, Vripple_max<150mVpp

Result: Pass

Note: Ripple & noise were measured at board end with a 0.1uF/50V ceramic cap connected in parallel
with a 10uF/50V electrolytic cap. Bandwidh was limited to 20Mhz.

Ripple & noise
Input Voltage

P 9 No Load(mV) Full Load(mV)
90Vac/60Hz 70 140
230Vac/50Hz 64 108
264Vac/50Hz 64 110

Waveforms (115Vac & 230Vac):
Test Condition: 115Vac/50Hz Input, 12V2A Output Test Condition: 115Vac/50Hz Input, 12V2A Output
Tek &k | I ) ] TekiEl I STS! ]
jl)o Oms g;-';g-ﬂ/*:‘f‘ i‘ﬁ,ﬁ J £ ]Iza Opis ;jvﬁm/@ %ﬁ ] |
Ba LA A e e - e L 2] e e .
B BRLE e Em| A el = Hi BEEE | re ) e nE | =
(CH2-Yoa8) (CH2-Vo_ac)
Comments: Vo_ripple_pp=120mV Comments: Vo_ripple_pp=92mV
Test Condition: 230Vae’50Hz Input, 12V2A Output Test Condition: 230Vac/50Hz Input, 12V2A Output
eKEE 1 I T ] eKEE 1 S| ]
Im Oms ga_ly\rxn}:v é)ﬁ J kO [20 Opis ;:xigm/t'b é’afj J +
BE 3. R . — - B T R o s -
=i EREE | ra G o il i ERE | e Em)| A nE | =
(CH2-Vo_ac) (CH2-Vo_ac)
Comments: Vo_ripple_pp=108mV Comments: Vo_ripple_pp=84mV
Kiwi Instruments Corp.
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Test Condition: 115Vac/50Hz Input, 12VOA Output Test Condition: 230Vac/50Hz Input, 12VOA Output
Tek ik I I ] TekiElk I I I ]
[20 Oms 25.0M7%/F% 01 ] JFO Oms g;(g;z/@ 1 ]
i 01) & 5 20
m—— 1 {r
e e R e . . a L = e - :
=i EREE | me S nE | =z wn (ER) e | Fe 200z e | =B
(CH2-Vo_ac) (CH2-Vo_ac)
Comments: Vo_ripple_pp=48mV Comments: Vo_ripple®pp=64mV

2.3 Overshoot and Undershoot

Standard: under the input voltage 90Vac™265Vac, the overshoot andiundershoot should less than +5%

normal voltage.

Result: Pass

Input Voltage Load Item Test Result Remark
Overshoot None Pass
Full Load
90Vac/60Hz Undershoot None Pass
No Load Overshoot None Pass
Overshoot None Pass
Full Load
264Vac/50Hz Undershoot None Pass
Neé'Load Overshoot None Pass
Waveforms:
Test Candition: 12V/0A @ 90Vac Test Condition: 12V/2A @ 90Vac
Tek Z 1 I 1 Tek EIL T T
D A NANANNAANAN/S
Yy VIV V VV VYV
. . 2.5 - % . YIS
o - 0 0iis E 8 @ 50V 20.0ms 25.0M%/T @
© ! ; ][2” sr?«(g/\/ i mﬂ € 1004 & ]’ SM A i } Siﬁli@]
“m ; BE i = B s i L3 B T 5
an & = 8 e 3 it memaE | 390V 10033 R
RS P ) i X =401 5 L
(CH1- Vinac, CH2-Vo, CH4-lo) (CH1-Vinac, CH2-Vo, CH4-lo)
Comments:No overshoot Comments:,No overshoot
Kiwi Instruments Corp.
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with Current Mode PWM Controller KP201

Test Condition: 12V/0A @ 265Vac

Test Condition: 12V/2A @ 265Vac

TeKELL I 1 1

Tel

EiE I 1

VAAANAAAAAAD

\

VAAAAANAAADRN

VVVVVVVVVVVY

VVVVVVVVVVY

® = —\(20.0ms 5.0/ 8 T 0 ‘ . ‘ }‘ZO g B.OME/D @ ] -
1.0 3 5 g = 1 A SM S Bl 1585 2018
0 ]{ il £ J) iagﬁréoﬂ 1] 10 2507 ]
‘ v = g ey e 5 B BIiE FHE (53
it b | 8| e R i : mimar ) 20V | o <R
(CH1- Vinac, CH2-Vo, CH4-lo) (CH1-Vinac, CH2-Vo, CRé-lo)
Comments:No overshoot Comments:,No©vershoot
Test Condition: 12V/2A @ 90Vac
Tek Z 1L I )
(
B
. @ = a8 A J[ZDOW\S S;(gzx/ky J i
B - i (i3
Bl A 2 I [SES
it { g | 00V | o <Hin

(CH1- Vinac, CH2-Vo, CH4-lo)

Comments:N

o Undershoot

2.4 Load Transient Test

Standard: under the input voltage 90Vac™265Vac, the output Voltage transient response should be

within £10% normal vo

Result: Pass

[tage.

Note: 1.0%Joadishift to 100% load with 1A/us changing ramp and 100Hz changing frequency.

Input Vgltage Output Voltage(~ac) Remark
90Vael60Hz 540mv Pass
T95Vac/60Hz 520mv Pass
230Vac/50Hz 500mv Pass
264Vac/50Hz 500mv Pass
Waveforms:

Test condition: Load 0-2A, frequency 100Hz, duty Cycle=50%, slew rate=1A/us

DBTR201LG_DO03_REV1.1
2018-08-15
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90Vac/60Hz Input 115Vac/60Hz Input
Tek Z1L _ I 5 = 1 - Tek 21k = = 1 c
D, E).
B % ) Y - b : L e e
2 ][4 00ms IZSM#{X/B‘ B‘I } 2 ) ]{4 00ms 125M’£{K/i‘}' _] ]
4 1.00 A ] u SM £ ¥ 4 1.00 A S u SM & ¥
a )| & B
[EE) 25 [ = s - B e 2] % J— -
S (1) O | 7+ 5 — L E2 i |(ve) | 7 200z TE | wz
(CH2-Vo_ac) (CH2-Vo_ac) -
Comments: Vo_ripple_pp=540mV Comments: Vo_rippr_,= mV
230Vac/50Hz Input 265Vac/5gHz fapul
Tek Z1L _ I 5 = 1 = Tek 21k = = 1 c
Bl - B
3 : EY _
2 J[w()ms 12552{7\/@ 7 J 2 ) ]{4 00ms 125M’£{K/i‘}' _] ]
4 1.00 A W i SM £ ¥ 4 1.00 A S u SM & ]
EE ) R H s - e e} 2| e ors z
T ([ | 77 20MHz e % i (v 8| 7 20MHz & %
(CH2-Vo_ac) N\ (CH2-Vo_ac)
Comments: Vo_ripple_pp=500mV el Comments: Vo_ripple_pp=500mV

2.5 Capacitive Load Startup Test

Standard: while capacitance@s 500uF, the power supply can turn on normally and the output is

in the rated range.
Result: Pass

Q

Waveforms:

ad=1500uF, 12V/2A @ 90Vac
31 = 3 I ]

Test Condition: Load=1500uF, 12V/2A @ 265Vac
31~ — E = ] = 1 ]

AAAAN Potuitetel |11

ANAAN B

B
7 oy - 2 i - ]{20.0ms ga(;g/x/ﬂ gﬁj ] _J ' oV 2 ] ][2o.dms ésM.l;g;‘x/@ gﬁ } j
1.00 4 8y u = ¥ 158 H 2018 04 u = ¢ 158H 2018
(2] bl 10:28:03 €D LI 10:28:21
s e ey BE ; .~ W ey B
i | 8 | ahe 5| W L5 i | 8 | aphe B TF b
Comments: Startup Normally Comments: Startup Normally
Kiwi Instruments Corp.
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2.6 Startup Time and Holdup Time

Standard: 1.the startup time should be less than 3s @90Vac. 2. The holdup time should be
larger than 10ms @115Vac;

Result: Pass
Item Input Voltage Test Data Remark Note
Startup Time 90Vac Pass Full Load
. Cut off the Vac while\/bus voltage
Holdup Time 115Vac 13ms Pass reached the J6West voltage
Waveforms:

Test Condition: 12V/2A @ 90Vac/60Hz
I I

Test Condition: 12V/2A @ 115Vac/60Hz
I I

Tek i 4% [

Tek (Z1E

S

(CH1- Vinac, CH2-Vo, CH3-VDD, CH4-lo)
Comments: Tfall=2s

Comments: Tfall=13ms,No overshoot

B} : d
@ 50V 400ms 1.25M7X/%D @ 50V 10.0ms 50,0M7R/#S
Crr— — ]’ - é\( - 11 158 2018) |@ soov € 1.004 y ][ SM A Loy 11 158H 2018)
10:46:11 10:41:00
A 133 i o 125 245 A i e [E5
Bl iR 3 BE Ei8e = = bl -y [Eafi=d Ef2E iy
*ﬁ% e L . < i wissae | Y . SR

2.7 Output Voltage Rise Time and Fdll Time

Standard: Under full load test, the output voltage rise time should be less than 50ms and the
fall time should be less than 20ms.

Result: Pass
Input Voltage Load Item Test Result Note
Trise 15ms
Full Load
90Vac/60Hz Tfall 15ms
No Load Trise 14ms
Trise 16ms
Full Load
264Vac/50Hz Tfall 15ms
No Load Trise 14ms
Waveforms:
Kiwi Instruments Corp.
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Test Condition: 12V/0A @ 90Vac/60Hz

Test Condition: 12V/2A @ 90Vac/60Hz

Tek %1- I Tek %1k
NN NS NN NS A A e e
2
Y@ s =& 200V ‘ ][10.05; S0.0MA/T) ED ] Dg oV ‘ g ) , ][10 Oms 502?{&7:@ gg%_] ]
500V ™ 00 A 8, ii - ) S.00v By E) 1004 b 0 SM A P
% 5.00 o SM A& i {m«nﬂ =3 - J gé%iﬁ
! 5 R ; s i e b {8 e =L
P b |oifn] B8 | W 5 B | 8 |pfhel M | RF | 5
(CH1- Vinac, CH2-Vo,CH4-lo) (CH1- Vinac, CH2-Vo,
Comments: Trise=14ms Comments: Trise=1
Test Condition: 12V/0A @ 264Vac/60Hz Test Condition: 12V/2 34Vac/60Hz
Tek %1t I I 1 Tek %1- T : i ]

FAWAWAV/AWAWAY
J YV VYV VYN
o o T

)
»'ID 250 v [Z) ) J[I0.0ms 50.0M X/ @D J Dg 250V ; g : ][10 Oms 50“3;&“/1@‘ ?g?ﬁ ]
5.00 V By 0 5, u = 5} S.00V By 1.00 A 1] SM f § 2
(T —— s 7| P - B
57 e (73 5 oy [E5a ) T BE T8 =
Q% @ ﬁﬁfﬁﬁg 2 A8, ni_ga?sg &%ﬁﬂ '@;’T & ﬁg’ﬁf’% o | sy oo o
(CH1-Vinac, CH2-Vo,CH4-Io) (CH1-Vinac, CH2-Vo,CH4-lo)
Comments: Trise=14ms Comments: Trise=16ms
Test Condition: 12V/2A @ 90Vac/60Hz Test Condition: 12V/2A @ 264Vac/60Hz
Tek %1 I I 1 Tek % 1- T T 1

U

o
|
| ]

| R 3 j——
P =i ) J[‘amms TS @ ] » I a R T fg%q. ]
5.00V 1.00 A B, T} 3 5.00V By 1.01 1] SM & ¥
Bes— e | - )l 13*.3?52“78]
R o (53 5 e 39 ] PR {8 FH5e I
@% éﬂ; ﬁg? é - ﬁﬁ Elgl;lﬁg &Eﬁﬁﬂ @%} & ﬁﬁﬁ%é’t& ¥ 9‘_44 v ni‘oous &E&%
(CH1- Vinac, CH2-Vo,CH4-Io) (CH1-Vinac, CH2-Vo,CH4-lo)
\ Comments: Tfall=15ms Comments: Trise=15ms
' &
8. !Chput characteristics
1.1 Over current protection
Standard: OCP point limited is between 110%~130% full load current.
Result: Pass
Kiwi Instruments Corp.
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1.2 Short circuit protection

normal operating condition once the fault condition has been re

.\b

Input Voltage(Vac) 90 115 230 265 Remark
OCP Current(A) 2.57 2.65 2.41 240
Max Output current&Vin

2.8
( 2.7
Y26 //.‘\
~ >
o o
524 —d
£ N\

2.2 T T T |

75 125 175 225 275 O
Input Voltage(vac) @

ved? And the peak input power

Standard: the power supply must shut-down in the event of a s:ﬁ%t and automatically return to

should be less than 5W.

(/O

Result: Pass
Test Data: &
Input Voltage(Vac) 90 115 4 N 230 265 result
Pin(W) 0.41 04 . 0.71 1.05 PASS
Waveforms: 'Q‘/
Te ondition: 115Vac/60Hz Input, Output short
TokEE I ‘;& ] S PR m— I

®
& . B s> ool | g « R s ol
R ’ : { o) (o : B
s B —r R pm = R . o e
i 8 |aah.] 8B | WF 55 i | 8 et SR WE o
N\ Short Load Protection Enter Short Load Protection Recovery
(CH2-VO, CH3-VDD, CH4-IL) (CH2-VO, CH3-VDD, CH4-IL)
Comments: OK Comments: OK
Kiwi Instruments Corp.
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Test Condition: 230Vac/50Hz Input, Output short

Tek i 5% [

"

E
i

,H\‘
il

\'ﬂ

Dg 250V g : ]{AOOms m— 12%2&/@%_} - ]7 i
) s.o0v By 1.00 & W SM A B 1588 2018
10: 5516
) ; [ i L5
e b 518 e
g% b ﬁf#%éﬁtﬁ.ql 8.44V 100ps &%W’

Short Load Protection
(CH2-VO, CH3-VDD, CH4-IL)

i

@ v "o ]['40555 TERD @
3 vV % @ 1004 & 5M /4% 5] 158K 2018
= 10:54:26
y ; L3 i e [ 59
| hod B8 1128 Z
§% & ﬁg’ E o | sdy oo &aﬁ?ﬂl

Short Load Protection
(CH2-VO, CH3-V

%)ve'ry
HAML)

Comments: OK Commient
1.3 Over voltage protection Py
Standard: OVP point limit: <150%. K\
Result: Pass
. : | Tes}t Conditi‘on: 115\/806032;1%’ T AO tE)ut | :

z

3 Br:v/ . S . ][zmms é Nﬁgﬁ/v gg)ﬁ ] 3 Ijﬂuv/ i 8 3 ][«;o&.s ]
: m () & e
VDD Over Voltage Protection Enter VDD Over Voltage Protection Recovery
(CH2-vO, CH D, 4-1L) (CH2-VO, CH3-VDD, CH4-IL)
Comment Comments: OK
Test Condition: 230Vac/50Hz Input, Output short
Tek 1L I I — i I ] TekElE I E f I
thy e B 0 I AR | Ll
1”‘\M il ‘ “\ “‘ ‘ il ‘M!UJ“‘M“H L\‘“ ‘ el | 11\““1 “ Wt \‘ 1] ah ‘} il Y lll
LT v ke \‘ | H H i “{ e HW VMR | ‘ il “ H H e b g
WA v wevevevmrernli L
vy IIWIMIMIMIWIIMMI I L YN | e I P
v |
B ! — T e reV | 23 B yo e v Te—
@ 5oV [2) 8 ][AOOms 1.25MR/E @D ] @ 50V [2) i ][400«.: 1.25M/R/% @D J
) 100V & 1.00A % 5M 2, jef5i 1588 2018 B 100V & 1.00A % 5M 2 it 1588 2018
11:07:42 (2] 11:07:42
. : BE prey EX ; ; BE ! ey
B 8 | aihe BB 2, i | 8 |a0h. & | WF #h
VDD Over Voltage Protection Enter VDD Over Voltage Protection Recovery
(CH2-VO, CH3-VDD, CH4-1L) (CH2-VO, CH3-VDD, CH4-IL)
Comments: OK Comments: OK
2. Reliability requirements
Kiwi Instruments Corp.
DBTR201LG_D03_REV1 1 Tel: +86-18681585060 E-mail: wyq@cokinic.com -18-

2018-08-15

www.cokinsemi.com



http://www.kiwiinst.com/

7/
<i\vI

g Demo Board Test Report--- High Performance 12V2A Adapter
with Current Mode PWM Controller KP201

2.1 Device Maximum Rating Test

Standard: MOSFET and Diode<95% Vrrm; Bmax<0.31T.

Result: Pass
Input Voltage Component Test Condition Test Result Note
Startup 518V
Q1 AM12N65 Steady State 514V
Output Short 470V
Startup 71.2V
Steady State 74.4\.
264Vac/50Hz D6 PTR20L80CT
61.6V
Output Short
Startup 0.24T
Transformer Core
Steady State 0.31T
Waveforms:
Test Condition: 265Vac/50Hz Input, 12V2A Output,
Tek (£ M 200ps Tek 1 [ I
.W [T W IO
R REL 10X BT s ¢ 189ps :
! 1 [
minEE® Wﬂ“ﬁ n
1 31
720.0ps 2.5067%/ %0 ‘ L4 10.0ms 50.0M7T/F> @D
@ 0. | SM A i J 158 2018) @ 100V SM A i 1585 2018
(1 oS 514 V 11:11:49 gﬁ’%*‘ 518V 11:14:55
=} e . - 250 . e i ey [E5
&) s ([T e oo 75 [ S | ®E | w3 g | & | 2% | 8 | = Ex
(CH1-Vds_Q1) (CH1-Vds_Q1)
Comments: Vds_Q1=514V Comments:Vds_Q1=518V
Test Condition: 265Vac/50Hz Input, 12V2A Output

Kiwi Instruments Corp.
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Tek £ M 10.0ms Tek {Z11 [ I 1 ]
TR R 2y, 500 X RIS : 31.9ms =
[Z 3100 gﬁiﬂ‘g‘wt‘r‘ A5l } 158 2018) [m T zsw-f;g«,‘x/@ 5] } 158 2018)
11:25:27 ] T 11*55—:7
s [T . S, B o B . = £
o & 3 | e X @ 3 3 S £5
(CH2-Vdé6) (CH2-Vdé)
Comments: Vdiode=71.2V Comments:Vdiode=74.4V
Test Condition: 265Vac/50Hz Input, 12V2A Output short
Tek (%1 § 1 1 Tek L | = |
2=
[ 1] 2 j{auuug 1.256/T/ %% 23 }
. r— G MA__HN e
o ATFER e s i B R Fri% 22
[ L es 470 J W e 56.8V T00ps aFthn
(CH1-Vds_Q1) (CH2-Vvdb)
Comments: Vds_Q1=470V Comments: Vdiode =61.6V
Test Condition: 90Vac/50Hz Input, 12VA Output Steady ‘State Test Condition: 90Vac/50Hz Input, 12V2A Output Startup
Tek Z1E [ 5] Tek #i 4T M 400ps __
R (E
ik ¢
2N L
ERRE A0X ERTE  Tos
i
!WLE
i
M=
3
il
2 A&
. ) ;
0.0ps 5067/ il O 2567R/5F
llmu érjé\ﬂ/g i jﬁg lemv éméjug 2 W@J
= = n . s B . o By
o s e Vﬂw R 3 &8 i =5 B8, 5 i
(CH1-Vcs) (CH1-Vcs)
Comments: ILpk=1.04V/1.1R=0.95A,Bmax=0.31T Comments: ILpk=0.8V/1.1R=0.73A,Bmax=0.24T
Kiwi Instruments Corp.
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2.2Thermal Test

Standard: MOS, IC and Diode: Ta=40°C,A T<75°C. Transformer: Ta=40°C, A T<70°C.

Result: Pass

Test Condition: 90Vac/60Hz, 265Vac/50Hz; 12V2A output; Burn-in THour @ confined container

(25cm*17cm*10cm cardboard box) and steady environment with no airflow, Ta is the temperaturginside

the cardboard box.

90Vac 265Vac
Component Ta=36°C Ta=85°C
T(°C) Trise(°C) T(°G) Trise(°C)
Bulk Cap 60 24 55 20
Q1Thermal Sinker 63 27 59 24
T1 Core 68 32 70 35
D6 Diode 72 36 71 36
| Q1 Thermal —z
i Sinker
ST D6
' Diode
Kiwi Instruments Corp.
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3. EMC/EMS Test Result

Standard :

standard EN55022B/55032B

content CE & RE

requirement | 6dB margin

3.1 Conducted Emissions

Result : Pass

Test Condition: Vin=110VAC/60Hz, Vout=12V, lo=2A

dBuY dBuV
100 100
90 ; 90
80 80

70 70

60 K I EN55032B (QP), 60 X ; 2 EN55032B (QP)
50 s ENS50325 (4V) 50 | ! ENB50325 (4V)
40 WWW’”WWWW a0 |4 o Wit W\—MAMM /Z\

f\
{ N £ e oAz ok A
f“j‘,“, : ; ' N | - My AN
30 1171 R A AR U A T e o TSl ] TR =i B B 1 B S T UV oo 55 vy fe N
20 [ I H i ‘Jw = Mkl"w‘w"w b N 20 M4 «“f T LTS TR M_w.»ﬂr.‘- 5 \"M :
10 v V | it v |u { ¥
0
0.50 1.00 5.00 10.00 2 0.50 1.00 5.00 10.00
0.150 MHz 30.000 MHz 0.150 MHz 30.000 MHz
Conduction EMI--LINE Conduction EMI---NEUTRAL

Test Condition: Vin=280VAC/50Hz, Vout=12V, lo=2A

dBuV dBuV
100 T 100
90 : i 90
80 ; 80
70 ; 70

60 % - ! v EN55022B (QF) 60 - - f EN55022B (QF)

50 Fra—p T EN550325 (4V) 50 4 ENGB02gB (4V)
y A [ LT i

o |7 \{f“ MN NV A M w0 | r\‘»((‘ WV‘WV i /ﬁ'\m\

[ ‘4 NE_ iy A W M- M- ALY s 3 \I “ N\ i Y M k A s ~
30 (71 1 W |',j ¥ig \Jv‘\‘_r NATA = N W i \ N 30 [-+14 e vl WAL A A b VL, s
20 [5 ‘\ ‘a‘ L ,}p} W NV ey v"i."\-'ﬁ‘ *y’\’ L W/ 20 I \ "\ \" |‘ |‘|r ¥ ,_vl,f 1.»? q"-,{" v ¥ Y “'m“\ {* v h\\
W/ | AV W i #
10 oy | : 10 t ‘ ;
0 0
0.50 1.00 5.00 10.00 0.50 1.00 5.00 10.00
0.150 MHz 30.000 MHz 0.150 MHz 30.000 MHz
Conduction EMI-—-LINE Conduction EMI---NEUTRAL
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3.2 Radiated Emissions

Test Condition: Vin=110VAC/50Hz, Vout=12V, lo=2A

RE Auto test RE Auto test
é ® # E S 3 . i+
o Pe wm m o w e w o TR I
Radiation (Horizontal) Radiation (\Vertical)
Test Condition: Vin=110VAC/50Hz, Vout=12V, le=2A
RE Aufo test RE Auto test
80 80
n .
0 0
65 65
60 60
5% 55
0 % EN 32 3h QP -ClassB-RE
s R £s R
30 #* * " ]
F-) > E)
20 2
154 15
104 10-
5 5
3M 50 60 80 100M 200 300 400 500 800 1G 30M 50 60 80 100M 200 300 400 500 800 1G
Fraquencyin Mz Frequencyin Hz
Radiation (Horizontal) Radiation (Vertical)
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3.3 Surge Test

Line to Line 2kV surge testing was completed according to IEC61000-4-5. Input voltage was set at
230VAC/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 60 seconds before next one.

Input Voltage Surge Level Injection Injection Phase Test Result
(VAC) V) Location () (Pass/Fail)

+2000 LtoN 0 Pass

+2000 LtoN 90 Pass

+2000 LtoN 180 Pass

+2000 LtoN 270 Pass

-2000 LtoN 0 Pass

230Vac/50Hz -2000 LtoN 90 Pass

-2000 LtoN 180 Pass

-2000 LtoN 270 Pass

+1000 LtoN 5 Pass

-1000 Nto [ 5 Pass

-1000 NtolL 5 Pass

Kiwi Instruments Corp.
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Test Setup Guide

1. Connect the “V+” and “V-" terminal to the positive and negative end of the load.

2. Setthe AC Power Source between 90VAC and 265VAC.

3. Connect the AC Power Source terminal to the “L” and “N” terminals on the Demo Board
4

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
2017/12/18 1.0 First Release
2018/08/15 1.1 Optimize efficiency and EMI, Update Test Result
Contact Us:
us Hangzhou Shenzhen
(Headquarter): (R&D Center): (Marketing/Field Support):

Add: 2060 Walsh, Ave, Suite
Santa Clara,,CA, 95050

Tel:1-+86-18681585060
Fax: 1-408-905-6912
E-mailematketing@kiwiinst.com

244,

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

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

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

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

Disclaimer

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