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DEMO BOARD TEST REPORT

400W, Two-Phase Interleaved High Performance PFC
Pre-Regulator with KP2822

FEATURES

® Stable 180° Phase Shift Control in all
Conditions

® High System Frequency and Power Density

with Quasi-Resonant Control

® Accurate Valley Turn-on

® High Average Efficiency, High PF & Low THD

® Standby Power Consumption <710mW with
Relay Turn-on

® >6DB Margin for CE Test

® Stable Operation without Audio Noise

® Integrated Protection Features

APPLICATIONS

Adapter Power Supply
TV LCD Power Supply

DEMO BOARD SEPCIFICATION

INTRODUCTION

The KP2822 is a two-phase Interleaved, Critical
Conduction Mode (CRM), Boost, constant-voltage
power factor correction (PFC) controller. The
structure of two-phase Interleaved with 180° phase
shift in all conditions reduces the input and output
current ripple, disperses the thermal stress, and
reduces the volume of inductance, so as to facilitate
the system design.

The demo board of KP2822 is typically designed for
PFC Pre-Regulator  with input
(907265Vrms, 50/60Hz). The demo board can
achieve high efficiency, high PF, low standby power
loss, low THD and meet the EN55022B EMI standard.

universal

Description Symbol Min Type Max Unit Note
Input Voltage Vin 90 265 Vrms 50/60Hz
Output Vout 388V
Rate Output Power Pout 400 W
Power Factor @ Full Load 0.966
Current THD @ Full Load 7.16 % @230Vrms/50Hz
Ripple & Noise Vripple 13.52 Vp-p
Maximum Full Load Efficiency n >04.28 % Board end @90Vrms/60Hz
Standby Power Consumption Ptotal 706.57 mW @265Vrms/50Hz
Startup Time Tst 306.4 ms Tested at Q(E\é;rgs/GOHz Full
Conducted EMI Margin CE 6 dB EN55022 class B
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 KP2822-D02-REV1.1
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Printed Circuit Board Layout

Top Layer

Bottom Layer
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Demo Board Test Report

400W Two-Phase Interleaved High Performance

PFC Pre-Regulator with KP2822

Bill of Material

No. | Designator Value Description Package Manufacturer an?rger
1 HS1 heart sink, 50mm*8mm*28mm TH
2 HS2, HS3 heart sink, 80mm*8mm*28mm TH
25A 600V BRIDGE RECTIFIER
3 | BD1,BD2 | 600V/25A Ve O OIF 12 5 GBU World GBU2506L
BEADT,
BEAD2.
BEAD3,
BEAD4. HCB3216KF
4 BEADS. 1200/5A | Bead Core 120Q + 25% 100MHz 5A 1206 TAI-TECH S s
BEADS,
BEAD7.
BEADS
5 ci 4TuF/50V Electrolytic Cap 50V 6.3*11 P2.5 TH AISHI ERE} :43/1;170
6 | C3,C18,C21| 100nF/50V Ceramic Cap 50V +10% X7R 0603 WE 8850;52060
7 C4é§71 7, 1nF/50V Ceramic Cap 50V +5% NPO 0603 WE 8850120060
B22S333JN
8 | C5,cC10 | 33nF/450V CBB 450Vdc 12*9*5 P10 TH STE 1A21200900
50EOZ
B22G105JQ
9 Cc6, C7 1uF/400V CBB 400Vdc 17*12.57.5 P10 TH STE 1B01701250
75E0J
C8, C9, C24, | 2200pF/500 QO9F1D222
10 S K Y1 Y5U 500Vac £20% T4 P10 TH TRX o oEaoed
11 | c19,c22 330“:g75v X2 Capacitor 275Vac 15*8.5*14 P12.5 TH WE 8905219240
12 | ci1,c14 | YOV %o capacitor 276Vac 1510716 P12.5 TH WE 8905210240
13 | c12,C13 | 150uF/450V |  Electrolytic Cap 450V 1840 P7.5 TH AISHI EV}’,\HA%VONF’
14 C20 220pF/50V Ceramic Cap 50V +5% NPO 0603 WE 8850120060
15 C26 220nF/50V Ceramic Cap 50V £5% X7R 0603 WE 8850722061
16 c23 1uF/50V Ceramic Cap 50V +10% X7R 0603 WE 8850722061
17 c29 10nF/1kV Ceramic Cap 1000V +10% X7R 1206 WE 8853722080
COMMON Mode INDUCTOR Isat 10A
18 CM1 30mH/10A A A TH SANCI 744824433
COMMON Mode INDUCTOR lsat 4A
19 cM2 3.3mH/4A o o e e TH WE 744824433
3.0 AMP Surface Mount Super Fast
20 D3, D9 600V/3A Recovery Rectifiers, TRR=35ns SMC Yangjie ES3J
(VF=1.7V @IF=3A)
21 | D5,D8,D7 | 100V/0.15A | DIO FRD 0.15A 100V 8nS 1.25V | SOD-123 MDD IN4148W
Ultrafast Recovery Diode 600V/8A
22 D1, D2 600V/8A e e o TO-220AC |  YANGJIE MUR860
50V 1Amp General Purpose Rectifier SOD123-
23 D6 1N4001 VN o 0! YONGYUTAI |  1N4001
24 DM1 150uH/6.1A 150uH, 6.1A TH WE 7447076
Spring Brass, Tin-plated, Ear for
25 FUSE1 250Vac/10A 5*20mm Fuses & 250Vac 10A Time- TH Littlefuse 011105012
Lag Fuse
26 FUSE1 250V/10A 5x20mm Tlme-Lag surge withstand TH Littlefuse 0215010.MX
ceramic body cartridge fuse P
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Demo Board Test Report

400W Two-Phase Interleaved High Performance
PFC Pre-Regulator with KP2822

250VAC 12VDC 5A @250VAC SPST- HF32F/012-
27 HF1 250V/5A o aoon TH HF s
28 MOV 10D471 VARISTOR 300VAC 70J 2500A TH WE 820513011
29 NTCA 50 NTC5D-15, D=17.5mm T=6mm TH RUILON NTC5D-15
_ , DG500-5.08-
30 P1, P2, Header, 3-P|nG5r.é)§rr]nm 300V 20A TH KEFA 03P-14-
00AH)
31 P4 Header, 2-Pin 3.5mm 300V 10A TH KEFA KF350-3.5-
Green op
32 Q1, Q2 18A/600V | MOSFET 600V 18A 190mohm@10V | TO-220F ST STFZ‘;NGOM
33 Q4, Q5 45V/0.5A BJT PNP 45V 500mA 300mW SOT-23 ONSEMI Eéﬁ%
34 Q3 40V/0.6A BJT NPN 40V 600mA 350mW SOT23 ONSEMI MMBT222A
35 R37 0Q/1% Chip Resistor +1% 1/4W 1206 FH RS-06000FT
36 | RS, R12 10Q/5% Chip Resistor +1%  1/4W 1206 FH 06K$OSF-%OFT
37 | Re,R13 2.20/1% Chip Resistor +1% 1/4W 1206 Vo) SCRIZ06J2
— RS-
38 R7, R9 10Q/5% Chip Resistor +1% 1/4W 1206 FH B IO T
RS, R14, — RS-
39 | o 10kQ/5% Chip Resistor +1%  1/10W 0603 FH 3K IOI2ET
40 | R15,R16 | 20kQ/5% Chip Resistor +1%  1/10W 0603 FH O3K§§62FT
41 | RI17,R19 | 70mQA% Alloy Resistor +1% 3W 2512 Milliohm oLRas 2
42 R18 27kQ/1% Chip Resistor 1% 1/10W 0603 FH 03K57362FT
43 R20 240kQ/1% Chip Resistor +1%  1/10W 0603 FH U3KOSOBET
R21, R22, e RMC12061.
a4 | 2L TES | 1800KQI1% Chip Resistor +1%  1/4W 1206 Tyohm o
R23, R27, K RV1206FR-
45 | R0 Ray | 3300kQ/1% Chip Resistor +1%  1/4W 1206 YAGEO e
46 R24 3600kQ/1% Chip Resistor +1% 1/4W 1206 Liz CR;%ZZF“:"
47 R25 30kQ/1% Chip Resistor +1%  1/10W 0603 FH 03K§§62FT
48 R29 2kQI1% Chip Resistor +1%  1/10W 0603 FH 03K§§61 -
49 R30 3KQI1% Chip Resistor +1%  1/10W 0603 FH 03K§(?61 -
50 R33 3000kQ/1% Chip Resistor +1% 1/4W 1206 UNL-ROYAL | 12051403
51 R35 130kQ/1% Chip Resistor +1%  1/10W 0603 FH 03K$3§63FT
52 | R36, R43 62kQ/I1% Chip Resistor +1%  1/10W 0603 FH 03K§2362FT
PFC Chokes, PQ2625, Pri:Aux = 38:4,
5% T, T2 150pH Pri:0.1mm*80 Wire Sec:0.2mm T 150pH
2-Phase Interleaved, CRM Boost
54 U1 KP2822SG | e e o oo | SOIC-16 KIWI KP2822SG
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -5-

2023-06-26

www.cokinsemi.com



http://www.kiwiinst.com/

7\
IKI\vI

INSTRUMGNTS

|

Demo Board Test Report

400W Two-Phase Interleaved High Performance
PFC Pre-Regulator with KP2822

Transformer Manufacture Guide
1 Electrical Diagram

Bobbin TOP View

2
(PQ26/25)
O O Npri
6 2 © Coreis
11 connectted
80— to Pin6
Naux
7 8 11 q
O O O 7q
2 Winding Diagram
1
w | @ @
S R
il [ 9000800
3 Winding Order

Number Winding Layer Start End e Turns Note

(mm)
1 Npri Primary Pin11 Pin2 0.1*60P 38Ts Dense
2 Naux Auxiliary Pin7 Pin8 0.2 4Ts Dense
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400W Two-Phase Interleaved High Performance
PFC Pre-Regulator with KP2822

4  Electrical Specification

ltems Test Pin Specification Test Condition
Primary Inductance Pin 11 - 2; other windings open 150pH (£10%) Ta=25C
’ B 100kHz/100mV
Turn Ratio Npri (11-2): Naux (7-8) 38Ts:4Ts
DC Resistance Pin11-2 0.12R Max
5 BOM
Number Materials Specifications
1 Core PQ2625, TPG33, AE=118
2 Bobbin PQ2625, 6+6 Pin, Vertical
3 Wire @®0.1mm*60, 2UEW, Litz
4 Wire @®0.2mm, QA-1/155
7 Duct tape W=13mm, T=0.1Tmm
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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Demo Board Test Report

400W Two-Phase Interleaved High Performance
PFC Pre-Regulator with KP2822

Test Result
1 Input Characteristics

1.1 Maximum Rated Input AC Current
Standard: 10A max. @ 90Vrms/60Hz input & full load.

Result: Pass

Vin lin_rms (A) lin_max limit (A) Result
90Vrms/60Hz 4.74 10 PASS
1.2 Inrush Current (Cold Start)
Standard:
Result:
Note: Tested @ 388V/1.03A.
Vin Inrush (A) lin_max limit (A) Result
265Vrms/50Hz 62.80
Waveforms:
Test Condition: 388V/1.03A @265Vrms/50Hz, Phase=90° Startup
Tek i i M 100ms
.
ERFRE 50X EREE: 32dms ;
_‘,@ - 1 - — N
_6 500V & 2) 7 2.00ms 10.0MyT/F5 6/ 206§ 2023
& 15V 2004 N ][ 10M g5 4,40V ][ 10:56:00 ]

(CH1-Vpfcok, CH2-Vout, CH3-Vinac, CH4-linac)
Comments: Startup Normally

1.3 No Load Input Power Dissipation
Standard: While input 907265Vrms and the output is no load, the input power loss must be less than 1W.

Result: Pass

Vin 90Vrms/60Hz 115Vrms/60Hz | 230Vrms/50Hz | 265Vrms/50Hz Result
Pin (mW) 43.11 49.68 91.54 123.52 PASS
PVDD (mW)
(VDD=15V) 584.4 589.05 588.45 583.05 PASS
Ptotal (mW) 627.51 638.73 679.99 706.57 PASS
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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Standby Power Consumption
720

)] ~l
[ee] o
o o

D
[e2]
o

Ptotal(mw)

640

620
80 125 170 215 260

Vin(Vrms)

1.4 Efficiency

Standard: The average efficiency tested at the board end should larger than 92%.

Result: Pass

Test Data:
Average Eff (%)
Output
90Vrms/60Hz 115Vrms/60Hz 230Vrms/50Hz 265Vrms/50Hz Result
388V 94.72 95.68 97.35 97.69 PASS

Efficiency (388V/1.03A):

Vin (Vrms) Fline (Hz) Pin (W) Vout (V) lout (A) Pout (W) Eff (%) Eff AVG (%)

423.43 387.600 1.030 399.228 94.28

315.45 387.700 0.773 299.498 94.94

90 210.12 387.800 0.515 199.717 95.05 94.72
105.39 387.900 0.258 99.884 94.78
42.26 388.000 0.103 39.964 94.57
60

416.41 387.500 1.030 399.125 95.85

312.05 387.600 0.773 299.421 95.95

115 207.77 387.700 0.515 199.666 96.10 95.68

104.68 387.800 0.258 99.859 95.39

42.01 387.900 0.103 39.954 95.11
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407.38 387.500 1.030 399.125 97.97

306.09 387.600 0.773 299.421 97.82

230 204.35 387.700 0.515 199.666 97.71 97.35
103.10 387.800 0.258 99.859 96.86
41.45 388.000 0.103 39.964 96.41
50

405.98 387.500 1.030 399.125 98.31

305.09 387.600 0.773 299.421 98.14

265 203.94 387.800 0.515 199.717 97.93 97.69
102.87 387.900 0.258 99.884 97.10
41.21 388.030 0.103 39.967 96.99

Average Efficiency

100.0

98.5
S /
= 97.0 //
LL /

94.0

80 130 180 230 280
Vin(Vrms)
Full Load Efficiency
100.0
98.5

//

Eff(%)

97.0 /
95.5 /

/

94.0
80 130 180 230 280
Vin(Vrms)
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400W Two-Phase Interleaved High Performance
PFC Pre-Regulator with KP2822

1.5 PF
Standard: The Full Load PF should be larger than 0.92.

Result: Pass

Test Data:
Full Load PF
Output
90Vrms/60Hz 115Vrms/60Hz 230Vrms/50Hz 265Vrms/50Hz Result
388V 0.994 0.996 0.977 0.966 PASS
Full Load PF
1.00
0.99 \\
L \
o
0.98 \
0.97 \\.
0.96
80 130 180 230 280
Vin(Vrms)
1.6 THD

Standard: The Full Load THD should be smaller than 10% @ 115Vrms/60Hz & 230Vrms/50Hz.

Result: Pass

Test Data:
Full Load THD
Output
90Vrms/60Hz | 115Vrms/60Hz | 230Vrms/50Hz | 265Vrms/50Hz Result
388V 8.760 5.560 7.160 9.210 PASS
THD (388V/1.03A):
Vin (Vrms) Fline (Hz) Vout (V) lout (A) Pout (W) THD
387.600 1.030 399.228 8.760
387.700 0.773 299.498 9.500
90 60 387.800 0.515 199.717 8.400
387.900 0.258 99.884 7.950
388.000 0.103 39.964 8.010
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -11 -

2023-06-26 www.cokinsemi.com


http://www.kiwiinst.com/

/7

K'\V' Demo Board Test Report
Tt = 400W Two-Phase Interleaved High Performance
u PFC Pre-Regulator with KP2822

387.500 1.030 399.125 5.560

387.600 0.773 299.421 5.850

115 387.700 0.515 199.666 6.020

387.800 0.258 99.859 6.750

387.900 0.103 39.954 10.430

387.500 1.030 399.125 7.160

387.600 0.773 299.421 7.720

230 387.700 0.515 199.666 9.300

387.800 0.258 99.859 14.020

388.000 0.103 39.964 25.120

>0 387.500 1.030 399.125 9.210

387.600 0.773 299.421 10.400

265 387.800 0.515 199.717 13.750

387.900 0.258 99.884 20.240

388.030 0.103 39.967 31.380

Full Load THD
10.0

6:0 \ // ~

S NN——
£
[m 4.0

2.0

0.0

80 130 180 230 280
Vin(Vrms)
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400W Two-Phase Interleaved High Performance
PFC Pre-Regulator with KP2822

THD
30.0
24.0 L
S 18.0 \\ —a— 115Vrms
a \.\ —0— 230Vrms
T
S L \\0\
° ——e— —0
6.0 ® v v
0.0
0% 20% 40% 60% 80% 100%
Load

1.7 Sub-Harmonic

Standard: The Sub-Harmonic should be satisfied within the Limits for Class D equipment from IEC 61000-3-

2.

Result: Pass

Test Data:
Current (A) Order 3 5 7 9 11 13 15
Limits for Class D equipment from
L5 Tor Class D equipment f 1.36A | 0.76A | 0.4A | 02A | 0.14A | 0.12a | 0.10A
1.03A
" (Fuil Losd) 0.126 | 0.055 | 0.051 | 0.102 | 0.089 | 0.042 | 0.026
115Vrms/60Hz 0.5154 0.089 | 0.035 | 0031 | 0.012 | 0.020 | 0.016 | 0.014
o (Half Load)
Vout=388V 0.103A
1 Nh) 0.031 | 0.016 | 0012 | 0.012 | 0.007 | 0.008 | 0.004
1.03A
o ol Load) 0122 | 0.016 | 0.014 | 0.016 | 0.013 | 0.010 | 0.007
230Vrms/50Hz 0.515A 0.076 | 0.017 | 0.018| 0.016 | 0.014 | 0.011 | 0.010
. (Half Load)
Vout=388V 0.103A
(10% Load) 0.055 | 0.027 | 0.014 | 0.013 | 0.011 | 0.009 | 0.007
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400W Two-Phase Interleaved High Performance
| PFC Pre-Regulator with KP2822

Sub-harmonic of 115Vrms/60Hz

1.5
1.2
mmm Full Load
g 0.9 Half Load
3 m 10% Load
5
006 —8— Limits
0.3

0.0 b .

Order

Sub-harmonic of 230Vrms/50Hz

1.5
1.2
m Full Load
Z0.9 Half L oad
3 m— 10% Load
5
0 0.6 —— Limit
0.3
—=C= —0
0.0 . | — R — —_— - -
3 5 7 9 11 13 15
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400W Two-Phase Interleaved High Performance
PFC Pre-Regulator with KP2822

2 Output Characteristics

2.1 Output Line Regulation and Load Regulation

Standard: Under the input voltage 907265Vrms, line regulation <6%, load regulation <6%. The output
voltage is tested at the output cap end.

Result: Pass

For Vout=388V / Output Voltage (V)
Input Voltage Load Regulation
10% Load 25% Load | 50% Load | 75%Load | Full Load
90Vrms/60Hz 388.000 387.900 387.800 387.700 387.600 0.10%
115Vrms/60Hz 387.900 387.800 387.700 387.600 387.500 0.10%
230Vrms/50Hz 388.000 387.800 387.700 387.600 387.500 0.13%
265Vrms/50Hz 388.030 387.900 387.800 387.600 387.500 0.14%
Line 0.03% 0.03% 0.03% 0.03% 0.03%
Regulation ' ' : ) )

2.2 Ripple & Noise

Standard: Under the input voltage 907265Vrms, Vripple_max<30V.

Result: Pass

Note: Ripple & noise are measured with minimum measurement loop. Bandwidth is limited to 20MHz.

10% Load Ripple (V) Full Load Ripple (V)
Input Voltage
388V/0.103A 388V/1.03A
90Vrms/60Hz 1.112 11.32
115Vrms/60Hz 1.103 10.88
230Vrms/50Hz 1.252 13.16
265Vrms/50Hz 1.332 13.52
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Ly 400W Two-Phase Interleaved High Performance
PFC Pre-Regulator with KP2822
Waveforms:

TeEt Condition: 90Vrms/60Hz Input, 388V/1.03A Output T{elstt Condition: 115Vrms/60Hz Input, 388V/1.03A Output
5 = _ Tek (£ = _

M 20.0ms

WA

L5 T -50.8ms

_@—) 200V A8 ‘ ][za,ooms . igh?ngx/ﬂ g:]‘ ][ igg;ﬁ}goza} (@ 200V AW : ][zm(mzws . ?gww‘»g;q/@ ﬁ?ﬁ‘ ][ 1312505023]
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=11.32V Comments: Vripple=10.88V

Test Condition: 230Vrms/50Hz Input, 388V/1.03A Output Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output

Tek (#1E _ _ M 20.0ms Tek 1k _ _ M 20.0ms
B s08ms _ : :
] . I B N v B €
(@ 200V A& ][z 4.00ms ?mrgx/ﬂ %1 ][ ﬁ:soiioza] (@ 200V Aw |[z 4,00ms ?gdgx/ﬂ &# ][ ﬁ:gi]éuz‘j]
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=13.16V Comments: Vripple=13.52V

Test Condition: 90Vrms/60Hz Input,388V/0.103A Output Test Condition: 115Vrms/60Hz Input, 388V/0.103A Output
i Tek i 4

i M 20.0ms M 20.0ms

(@ 200y~ — ][H.O(m:xs : ig;{»}gx/ﬂ &qﬁ‘ J[ ﬁﬁiénzq (@ 200mv_ A& — )&Oms : ‘ig N?rgx&:l» gq‘ J[ ﬁiﬁagm]
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=1.112V Comments: Vripple=1.103V
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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Test Condition: 230Vrms/50Hz Input, 388V/0.103A Output ~ Test Condition: 265Vrms/50Hz Input, 388V/0.103A Output
Tek M 20.0ms

Tek (# 1 M 20.0ms

© 6o2.0mv

>4(l OomV

(@ _200my A& J’Z4.00ms ig;»gx@ g# ][ ﬁ:el;]ggm] b 200mV_ AR le4 00ms ig&b’?/ﬂ gg) ][ ﬁ:algzéoza]
(CH1- Vripple) (CH1- Vripple)
Comments: Vripple=1.252V Comments: Vripple=1.332V

2.3 Load Transient Test
Standard: Under the input voltage 907265Vrms, the output voltage transient response should be within +10%
normal voltage.

Result: Pass

Note: 10% load shift to 100% load with 0.2A/us changing ramp and 100Hz changing frequency.

Input Voltage | 90Vrms/60Hz | 115Vrms/60Hz | 230Vrms/50Hz | 265Vrms/50Hz

AVout (V) 15.2 15.6 6.5 9.4

Waveforms:

Test Condition: Load 388V/(0.103-1.03)A, frequency 100Hz, duty Cycle=50%, slew rate=0.2A/us
90Vrms/60Hz Input 115Vrms/60Hz Input

Tek 711 M 20.0ms Tek 71 % _M 20.0ms
W ~ P S g

Iu‘u"..‘_.i = REE S

p I L e e
ENF ERRE © 1o5ms

" B P . B B | = e, g S ) G
(CH1-Vpfcok, CH2-Vout(ac), CH3-lout, CH4-lac) (CH1-Vpfcok, CH2-Vout(ac), CH3-lout, CH4-lac)
Comments: AVout =15.2V Comments: AVout =15.6V

DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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Test Condition: Load 388V/(0.103-1.03)A, frequency 100Hz, duty Cycle=50%, slew rate=0.20A/us

230Vrms/50Hz Input 265Vrms/50Hz Input
Tek i 45 M 20.0ms o M 20.0ms
BAAA ﬁwwm vAYAYAY

ﬁu]u [ RN N RN -.JUL_ILJ»..JL.JLJ_LJ
E 5% 5 7 15X BRI E : -5.24ms

BNl g : -13.3ms

F IR S00A n }[“'“"“:3 e W | o S PR Tk B K S
(CH1-Vpfcok, CH2-Vout(ac), CH3-lout, CH4-lac) (CH1-Vpfcok, CH2-Vout(ac), CH3-lout, CH4-lac)
Comments: AVout =6.5V Comments: aAVout =9.4V

2.4 Startup Time and Raise Time
Standard: The startup time should be less than 3s @90Vrms/60Hz.

Result: Pass

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

Test Data:
Input Voltage 90Vrms/60Hz 115Vrms/60Hz 230Vrms/50Hz 265Vrms/50Hz
Startup Time (ms) 306.4 216.4 197.2 50.2
Waveforms:

Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output Test Condition: 115Vrms/60HzInput 388V/1.03A Output

Tek (%1 _ M 100ms Tel 100ms
WA ] e o
BRI 25T BREE oiom '{W&M%: 3
(5] : ‘ o : (5]
A ¥ : A AAAAAAJ
v A ] Y '
. ; e ‘ === AbddddlAdd ‘
{ I | Ll T W 7 . T B
(CH1-Vpfcok, CH2-Vout, CH3-Vinac) (CH1-Vpfcok, CH2-Vout, CH3-Vinac)
Comments: Startup time=306.4ms Comments: Startup time=216.4ms
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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Test Condition: 230Vrms/50Hz Input, 388V/1.03A Output

Tel

M 100ms

Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output
? 100m:

Tek T 45

'M:\ﬂﬁimpﬂ' ﬁfmmpf T Mfmmg

W= ™ =8 Jwe EES G . I
(CH1-Vpfcok, CH2-Vout, CH3-Vinac) (CH1-Vpfcok, CH2-Vout, CH3-Vinac)
Comments: Startup time=197.2ms Comments: Startup time=50.2ms

2.5 Holdup Time and Fall Time
Standard: The holdup time should be larger than 5Sms@90~230Vrms.
Result: Pass
Note: The output voltage is tested at the output cap end.
Input Voltage 90Vrms/60Hz 115Vrms/60Hz 230Vrms/50Hz 265Vrms/50Hz
Hold-up Time (ms) 10.2 9.4 9.8 9.8
Fall Time (ms) 86.8 86.4 85.8 86

Waveforms:

Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output

M 100ms

Test Condition: 115Vrms/60Hz Input, 388V/1.03A Output

Tel M 100ms Tek T
3 LA A _f\MMFMNT AR
.Wﬁ 'N“.”WJU\J\'J V‘JW‘\\\
z 2 =
ERERE sx ERLLE - —2o7ms BRI EL o X BRILE - ;190ms
T o0 T
e 7 .4
® 2
. 4
Gl T G G I W

(CH1-Vpfcok, CH2-Vout, CH3-Vinac)
Comments: Holdup time=10.2ms

(CH1-Vpfcok, CH2-Vout, CH3-Vinac)

Comments: Holdup time=9.4ms

DBTR_2822_02_REV1.01
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Test Condition: 230Vrms/50HzInput 388V/1.03A Output Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output

QTR TA TR TR T TRTTARIAA, il

gy 'lljjl, T p I Y

2'%:@‘sx R E  -9.60ms = =’z H” ;”!,U B T ~145ms
lalb) : . a0

& ol e e G . N
(CH1-Vpfcok, CH2-Vout, CH3-Vinac) (CH1-Vpfcok, CH2-Vout, CH3-Vinac)
Comments: Holdup time=9.8ms Comments: Holdup time=9.8ms
Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output Test Condition: 115Vrms/60Hz Input, 388V/1.03A Output

Tek i 45 M 100ms Tel M 100ms

» ) ‘MMAMMM\ i)
§ CIVVVEVVVYYYYY WV‘T\\
3 3 .
" 5% EREE : 2Tm R X S GEREE: -19m
: 5]

K

iﬂov‘y /”aﬁ 23 J[zzo.o":\s 10 OM«A/i;L g_f ][ igg:}gz 23] ;“o’o\v \n« @ ] }[zzo‘ms 13 Mopgx/@ é‘m J[ 2252553023]
(CH1-Vpfcok, CH2-Vout, CH3-Vinac) (CH1-Vpfcok, CH2-Vout, CH3-Vinac)
Comments: Fall time=86.8ms Comments: Fall time=86.4ms

Test Condition: 230Vrms/50Hz Input, 388V/1.03A Output Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output

Tek Fi 4 M 100ms _ Tek i & 2 M 100ms
JAARARAARARRARARARA ,MMMMW |
AR ATATATE A, | LﬂuE‘HJ‘HJW‘/U\“HHH |

T -9.60ms = = ERE . -1doms

Lg i
Cg ?30/\/ . By @» ][z 20.0ms }g;th/ﬁ .'B ][ igé?géoza] ?Oc‘w]ko 'Va,, &» J[z 20.0ms }gshgx/ﬁ gﬁ ][ iggsgs{ 23}
(CH1-Vpfcok, CH2-Vout, CH3-Vinac) (CH1-Vpfcok, CH2-Vout, CH3-Vinac)
Comments: Fall time=85.8ms Comments: Fall time=86ms
2.6 Output Overshoot Test
Standard: Vout-peak < Rated output voltage*110%.
Result: Pass
Note: The output voltage is tested at the output cap end.
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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Test Data:
90Vrms/60Hz 265Vrms/50Hz
0A 1.03A 0A 1.03A
Vout-peak (V) 418 410 398 406
Limit (V) 426.8
Waveforms:
Test Condition: 90Vrms/60Hz Input, 388V/0A Output Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output
Tel 100ms Tel M 100ms
o AR -—’VW\NW W wwm%wmn}mmmmw
: ;1ox EREE T Tims — T BRREESK B E ¢ 904ms

o 7 N A bﬁ . ;" % A D A A_A__A_;,E.,‘L.f
\/\/\/ S ATARVAVATAVATAVAVAVATAY

T - T G - ' e
(CH2-Vout, CH3-Vinac) (CH2-Vout, CH3-Vinac)
Comments: Vout-peak=418V Comments: Vout-peak=410V
et condition: ?F‘Z’KR;‘??TE';‘W\Efﬁ\;’mﬁ‘;‘;‘{; Test Condition: 265Vrms;1/50HzInput 388V/1.03A Output
3 L R R T M ﬂl?i?fmn UL
ik L J i ‘\ ) ; W T T
I J@M}N WJ\WJWWWWWWWW ; mw;:Mmuwvwwmwvww

@@

z;—:%W\/\/\/\ i T

720.0ms 0.0Mx/1> @D ][ 1664 2 23} L = : J[Z e m— J[ = 2023]
100V A~ 10M g5 [§i 11:43:14
(CH2-Vout, CH3-Vinac)

10M 2 11:37:54
. — (CH2-Vout, CH3-Vinac)
Comments: Vout-peak=398V Comments: Vout-peak=406V

DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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3 Protection Test
3.1 Over Load Curve

Standard: The overload current should not differ too much between low line and high line of AC input voltage.

Result: Pass

Note: Tested at the output cap end.

Test Data:
90Vvrms 110Vrms 130Vrms 150Vrms 170Vrms 180Vrms
Input Voltage /60Hz /60Hz /60Hz /60Hz /60Hz /60Hz
OLP (A) 1.2 1.25 1.29 1.30 1.30 1.31
190Vrms 210Vrms 230Vrms 250Vrms 260Vrms 265Vrms
Input Voltage /50Hz /50Hz /50Hz /50Hz /50Hz /50Hz
OLP (A) 1.31 1.32 1.33 1.35 1.36 1.36
Over Load Power Curve
550
500
’g 450
5
& 400
350
300

80 100 120 /140 160 180 200 220 240 260 280

3.2 Input Brown-out Protection

Vin(Vrms)

Standard: The power supply should shut down when the input voltage is lower than the Brown-out protection
value and return to normal operating condition when the input in the range of normal operating voltage.

Result: Pass

Waveforms:

Tek i &5

Test Condition: 0.1A Output, S

M 100ms

I LG
AT AR AR AR AR

W

V'

-“r”\'

lowly adjust the input
1

T

bbbt

R

.....

d

@ 200mv &
100V A @ 5.0

720.0ms 10.0M7%/# @D
& 10M A

156 2023
#Eht 18:34:51

][Z 20.0ms

10M &

10.0M/F%
IR/RD &ﬂ

l 156 F 2023
18:39:47

(CH1-Vbop, CH2-Vout, CH3-Vinac, CH4-Vgate1)

Comments: 82Vrms Protection recovery

(CH1-Vbop, CH2-Vout, CH3-Vinac, CH4-Vgate1)
Comments: 68Vrms Protection enter

DBTR_2822_02_REV1.01
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4 Reliability Requirements
4.1 Device Maximum Rating Test

Standard: MOSFET and Diode<95% Rating

Result: Pass

90Vrms/60Hz 265Vrms/50Hz
Component Rating 388V/1.03A 388/1.03A Result
Startup Steady Startup Steady
MOSFET1 650V 564V 534V 474V 458V PASS
MOSFET?2 650V 558V 532V 502V 456V PASS
DIODE1 650V 450V 418V 424V 418V PASS
DIODE2 650V 450V 418V 382V 398V PASS
Waveforms:

Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,

Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,

11:37:32 J

Startup Startup
Te M 20.0ms Tek T # M 20.0ms
ol
= /
A3 100K ﬁb{{i,g: T1.1ms TR TN A 100KK ﬁfﬁ%g: 11.2ms
i 0 11.11ms € - 474.0V 4—% = T ———e T
(2] a9 e 11.11ms -118.0V o ‘— 11.17ms 2 -150.0 V
SRR SRR LA B30y )~ 058204 ; Lo3dps () 25520
\ i3 BEEHHT AT
f
“ ‘\\
B 1= . N
100V )[z 200ns 50.0M7R /> 73 J[ 1964 2023 ( o ! ](z 200ns 50.0#4;7\/@ 3 ][ 1964 2023
10M & 396V 10M & 396V

(CH1-VDrainT)
Comments: VDrain_peak=474V
Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,

Startup
Telﬁfﬁﬁ

M 20.0ms
3
%‘EEWH

[LTYVYVTVY

11:30:27 J

(CH4-VDrain2)
Comments: VDrain_peak=502V
Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,

Startup
Tefﬂ&i

M 20.0ms
o]
E R 2y 100kX ]
" >

BT E - 149ms i MG E © 14.8ms

o & :

\ ’ i

| ;

\ : 0
(b} ! foama S
e e, By° & ) 0009 =T L

(CH3-VDiode1) (CH4-VDiode2)
Comments: VDiode_peak=424V Comments: VDiode_peak=382V
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -23-

2023-06-26

www.cokinsemi.com



http://www.kiwiinst.com/

Kl/\-" Demo Board Test Report
4

e 400W Two-Phase Interleaved High Performance
| PFC Pre-Regulator with KP2822

Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output, Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,

Steady State Steady State

M 4.00ms

M 4.00ms

B E [:] 74.4ms.
74.53ms @ - 458.0V

» ‘ HASHI G O A

: BT
o ‘ : ) ,
(@ 100v ‘ . )[z 100nsA zlguMmg/ﬂ ?as/v ][ i? 61523023} ( @ 100V ‘ )[z 1oons- fg&M,%i(/ﬂ .3)%/V ][ :?:6151?23]

(CH3-VDrain1) (CH4-VDrain2)

Comments: VDrain_peak=458V Comments: VDrain_peak=456V

Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output, Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,
Steady State Steady State
1 M 4.00ms

Tek 7 £ M 4.00ms

g 3

X ; 10K = E g -10.2ms
TN |
o bt °
100 V . )[Z400n: ig&mé\x/:b' CEO/A ][ 32545023] ( : @ 100, )[3400ns ig&mg/@ .1—30//4 ][ 52535023}
(CH3-VDiode1) (CH4-VDiode2)
Comments: VDiode_peak=418V Comments: VDiode_peak=398V
Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output, Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output,
Startup Startup
Tek #i 45 M 40.0ms Tek 1 45 M 40.0ms

BRI E : SS‘Sms”

s ; el B
I e mg® 4 | ha) O o mg” @4 | e
(CH1-VDrain1) (CH4-VDrain2)
Comments: VDrain_peak=564V Comments: VDrain_peak=558V
DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output, Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,
Startup Startup
Tek i & M 40.0ms Tek i &5 M 40.0ms

o o s
3 \ % “\}'*-- e Wl ] r@.z.ugig?ﬁasl‘u.uw }Q 4

E: SEEa
| ¥
PR U SVPUNIPUSPIG TP SRS =S VPONPA O (S S0 . | SV S0P 1 O S 0 0 G PV VD WP S PR ORGP PV S P SRS
H

e e h [b]

[ m— e 2 B B O W g e W

(CH3-VDiode1) (CH4-VDiode?2)
Comments: VDiode_peak=450V Comments: VDiode_peak=450V
Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output, Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output,
Steady State Steady State
M 4.00ms y M 4.00ms

4]

R . —110m
(3] L "0 - -1L03ms @ 5.0V
1O

~11.02ms 100.0
6 Fa o mig

BRI E : -11.2ms

{b]
OIS R 10 . -

@ 100 V )[z 400ns ig&Mg\/ﬂ ?1)22/\/ ][ }33 glgozaj ( a 1 )[z 400n; igsﬂmﬁ/ﬂ 2/v ]{ ig Z ﬁémj

(CH3-VDrainT) (CH4-VDrain2)
Comments: VDrain_peak=534V Comments: VDrain_peak=532V
Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output, Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output,
Steady State Steady State

Tek i 45 M 4.00ms Tek i % M 4.00ms

ENE ¢ *1‘25m§]

— o L e cm— O il S O
(CH3-VDiode1) (CH4-VDiode2)
Comments: VDiode_peak=418V Comments: VDiode_peak=418V

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

Transient and its peak load: Bmax<0.38T.

Result: Pass

DBTR_2822 02 REV1.01 Kiwi Instruments Corp.
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2023-06-26 www.cokinsemi.com


http://www.kiwiinst.com/

/7

IKI\vI

INSTRUMGNTS

|

Demo Board Test Report

400W Two-Phase Interleaved High Performance

PFC Pre-Regulator with KP2822

Note: The turn numbers of the transform is 38, and the sectional area is 118mm?2, Lp is 150puH, Rcs=0.035R.

90Vrms/60Hz 265Vrms/50Hz
Bmax (T) Bmax_Limit (T) Result
LM1 LM2 LM1 LM2
Steady 0.261 0.248 0.095 0.098 0.32 PASS
Start-up 0.318 | 0.317 0.167 0.171 0.38 PASS

Waveforms:

Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output,

Steady

M 4.00ms

Tek i 45

Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output,

Steady

M 4.00ms

Tek 1 4%

WA E 72.12[rjns

-2.134ms @ - 7.800 A
=2.113ms 1.040

(2 4.00ps 250MR/E @/ J[ 166H 2023J

10M & 12.0A 14:43:49

(CH1-IL1)
Comments: IL1=7.8A

Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output,

o/

By
1204

250MPR/#Y
oM

(@ 2004

][Z 4.00ps

I

166§ 2023
14:43.06

}

(CH2-1L2)
Comments: IL2=7.4A

Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output,

Start-up Start-up
Tek T % M 100ms Tek Fii &5 M 100ms
[13 2 mv‘—wffér‘r'e\se'aﬁ'—':w.-‘-'ﬂli& iy S O ey
BRI AR wkx. BN —[513 6ms. " R R 5y 10KX BRLE © —;2 Sms
s & 1 | o i o il » , k e ’
D AVAVAYAS AV A v I A ATAVAYAVE YAV avara
' § i i / ,
u \/ \/ \/ / \/ \/ ol \/ W \/ b W \
(@ 2004 : j[z 100;5 13;&?/@: ?solv J[ 15:51525023] @ 2.00 A )[z 10 01:3 }g&wﬁ)f) cz’su/v ][ igﬁ&goza]
(CH1-IL1) (CH2-1L2)
Comments: IL1=9.52A Comments: IL2=9.48A
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Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output, Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,

Steady Steady
Tek Tii i M 4.00ms Tek i 4% M 4.00ms

] S
ﬁjfm\zg : -7.85ms

ﬁﬁjﬁﬁg t —-7.85ms

)[2400;;3 ig&Mg/ﬁy ‘5.45/,: }[ ig gﬁ)go: (@ S00ma & ' )[z 4.00;5: ig&Mg/w gefA ][ }g:ggéoz
(CH1-IL1) (CH2-1L2)
Comments: IL1=2.84A Comments: IL2=2.92A
Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output, Test Condition: 265Vrms/50Hz Input, 388V/1.03A Output,
Startup Startup
Tek T 4% M 100ms Tek T4 M 100ms
[ili ol AL
R 125X BN B : -297ms 8 ) BRI E : -297ms .
E : O - ~299.8ms @ - 5.000 A [5) )
i 1O -295.6ms ~720.0mA 3 5
I i A4.136ms @) ‘AS.720A ¥ ‘ 1b]
T | ixrimma : 3
: ‘ ; ; e/ﬂwm_\
C I o i&ﬁ?* i z/v ][‘ he I > e we | BT
(CH1-IL1) (CH2-1L2)
Comments: IL1=5.00A Comments: IL2=5.12A
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4.3 Thermal Test

Test Condition: 90Vrms/60Hz input; 388V/1.03A output; Burn-in 2Hour @ Open Air with no airflow, Ta is the
ambient temperature.

Standard: MOS, IC and Diode: Ta=327C, Trise<90°C. Transformer, Inductor: Ta=32°C, Trise<85°C.

Result: Pass

388V/1.03A
Trise (°C)
Ta: 32°C
90V/60Hz
Location
T(C) Trise (°C)
KP2822 66.2 34.2
MOSFET1 1154 83.4
MOSFET?2 108.5 76.5
DIODE1 99.1 67.1
DIODE2 94.3 62.3
Rectifier 1125 80.5
Shunt 96 64
DM Inductor 77.6 45.6
CML1 Inductor 78.9 46.9
CM2 Inductor 70.4 38.4

Test Condition: 90Vrms/60Hz Input, 388V/1.03A Output
&= 1154

¥ |

~32 7

2023-03-09 21:04:55 £:1.00
Comments: Tmax=115.4C
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5 EMC/EMS Test Result

5.1 Conducted and Radiation Emissions

Standard:
standard EN55022B
content CE
requirement 6dB margin

Result: Pass

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

Test Condition: 220Vrms/50Hz-L Input, 388V/1.03A Output
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20
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0.50 1.00

0.150 MHz

5.00 10.00

30.000 MHz

Test Condition: 110Vrms/50Hz-L Input, 388V/1.03A Output
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Test Condition: 220Vrms/50Hz-N Input, 388V/1.03A Output
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Test Condition: 110Vrms/50Hz-N Input, 388V/1.03A Output
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DATE REV DESCRIPTION
2023/02/21 1.0 First Release
2023/06/26 1.01 Test results are based on the new version (D) of KP2822
Disclaimer

Kiwi reserves the right to make any change to its product, datasheet or specification without any notice. Users shall obtain
the latest information before placing an order. Kiwi herein makes no guarantee or warranty, expressed or implied, including
without limitation the warranties of merchantability, 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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