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DEMO BOARD TEST REPORT

600W Interleaved Boost PFC with KP2822+KP3114H

FEATURES INTRODUCTION

® Universal Input Voltage Range From The DEMO board is a high performance non-
1087295Vac isolated single stage with High PF @ Low THD with

® Efficiency >96.5% @230Vac Full Load interleaved Boost PFC controller KP2822, and the

® High PF >0.99 & Low THD <8% @230Vac Full auxiliary power is provided with a high-performance
Load PWM controller KP3114H.

® Harmonics Meets IEC61000-3-2 Class C

® Excellent Load Regulation This DEMO board is designed for the forward stage

® Low Standby Power <0.5W PFC of LED Driver which maximum output power

reach to 600W, maximum current reach to 1.4A.

APPLICATIONS

® Interleaved Boost PFC of LED Driver

DEMO BOARD SEPCIFICATION

Description Symbol Min. Typ. Max. Unit Note
Input Voltage Vin 108 1227% 295 | Vac 50/60Hz
Output Voltage Vout 430 Vdc
Output Current lout 14 A
Total Output Power Pout 600 W
Power Factor PF >0.95 230Vac@600wW
Total Harmonic Distortion THD <10 % 230Vac@600wW
System Average Efficiency n >95 % 230Vac@600wW
Standby Power Pstandby 0.5 w 108Vac-295Vac@No load
Startup Time Tst 0.3 s Tested at 230/277Vac
Surge Test 4 KV Diﬁerenti?@l l\élgg\(ia/(?g&rzon Mode

Note: The table above shows the minimum acceptable performance of the design. Actual performance is listed in the results
section.
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4 600W Interleaved Boost PFC with KP2822+KP3114H

Demoboard

KP2822SGA _D01_REV1.1_2022-12-30
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Size (mm): 142*110mm

DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -2 -
2023-08-25 www.cokinsemi.com


http://www.kiwiinst.com/

IKi\vI

INSTRUMGNTS

600W Interleaved Boost PFC with KP2822+KP3114H

Schematic
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4 600W Interleaved Boost PFC with KP2822+KP3114H

Printed Circuit Board Layout
DO01-Top Layer

o T O e i s 13 1 i

oo
gy C- il L (% 7
= wimj i mj 5 B

D01 Bottom Layer

A NT s
2

DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -4 -
2023-08-25 www.cokinsemi.com


http://www.kiwiinst.com/

7\
IKi\vI

INSTRUMGENTS

/

Bill of Material

600W Interleaved Boost PFC with KP2822+KP3114H

No. Designator Value Description Package Manufacturer Part Number
1 | BD1,BD2 | 1000V/8A BRD 8A 1000V 1.1V GBU World GBUS10
C1,C2, C3, | 470nF/400 — B22G474JN1B0
2 = ¥ CBB 400Vdc 12*8*15 P10 TH STE L
CB5, C6,
3 | c12,C16, | 1uF/50v Ceramic Cap 50V +10% X7R 0805 WE 885012207103
C18, C19
4 | c7,c21 | 1nFs0v Ceramic Cap 50V +5% NPO 0805 WE 885012007063
5 c8 680NF/50V Ceramic Cap 50V +10% X7R 0805 YAGEO ccogsé)ggsﬁxm
6 co 2 24F/50V Ceramic Cap 50V +10% X7R 0805 YAGEO ccogsgés;(zr%xm
7 | c10,c11 | 10pF/s0v Ceramic Cap 50V +5% NPO 0805 WE 885012007051
8 Cl4 NC Ceramic Cap 50V +5% NPO 0805 WE 885012007059
9 | c15,c17 | 220pF/50v Ceramic Cap 50V 5% NPO 0603 WE 885012006059
10 c22 120pF/50V Ceramic Cap 50V 5% NPO 0805 WE 885012007059
11 c23 330nF/50V Ceramic Cap 50V £10% X7R 0805 WE 885012207101
12 CE1 82uF/450V |  Electrolytic Cap 450V 2246 P10 TH AISHI ERHz\éVC';"TQm 04
13 | CE2,CE3 | 82uF/450V | Electrolytic Cap 450V 22*46 P10 TH AISHI ERHZ\éVg'Tm 04
14 CES5 47uF/50V | Electrolytic Cap 50V 6.3*11 P2.5 TH AISHI ERS1 ;"g'T‘”OE
15 | XLGKe | 4700275 | x5 Capacitor 275Vac 151016 P12.5 | TH WE 890324924005C
16 | cv1,cy2 | 470PF/400 | v capacitor 400Vac +10% T5 P10 TH STE Q03B1D471KNO
v BOSONO
17 D1[‘)52[’)E3’ 600V/5A DIO FRD 5A 600V 35nS 1.68V sMC MDD ES5JC
18 D6 600V/1A DIO FRD 1A 600V 35nS 1.7V SMA MDD ES1J
D7, D8, DY,
19 D10, 100V/0-15 DIO FRD 0.15A 100V 1.25V SOD-123 | World TN 1IEA-
LEDO0805
20 | F1,F2 250V 5A Fuse 250V 5A TH CONQUER | PTU 5A 250V
21 GT1 2000V GDT 2RL2000L-8 TH Brightking C522321
22 L1 150uH | Inductor Isat 6.1A Rdc 0.045Q 14*28 |  TH WE 7447076
23 | 213 0.2mH PQ3230, ®0. 1mm*80P*2*35Ts ANY
24 L4 1mH Inductor Isat 0.51A Rdc 2.15Q 89.5 TH WE 7447720102
COMMON INDUCTOR lsat 6.5A Rdc
25 LF1 42uH I 13 51 s S WE 744842742
COMMON INDUCTOR Isat 6A Rdc
26 | LF2,LF3 5mH e XL WE 744825605
Q1, Q2, TO-
27 | Qe &% | e00vi20A MOSFET 600V 20A 180mohm sooue | LONTEN | LSDGOR18OHT
28 %%’ %‘;’ 25V1.5A TRansistor -25V -1.5A PNP SOT23 LGE SS8550
29 Q9 25V/1.5A TRansistor 25V 1.5A NPN SOT23 LGE SS8050
RT,R3, —
30 R30, R32 51R Chip Resistor +1% 1/4W 1206 FH RS-06K51ROFT
a1 |RERERS L 54 Chip Resistor +1% 1/8W 0805 FH RS-05K5101FT
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600W Interleaved Boost PFC with KP2822+KP3114H

32 Rsé;‘f& 30k Chip Resistor +1% 1/8W 0805 FH RS-05K3002FT
33 R7 OR Chip Resistor +1% 1/8W 0805 FH RS-05000FT
34 R8 68k Chip Resistor +1% 1/8W 0805 FH RS-05K6802FT
35 R9, R16 2k Chip Resistor +1% 1/8W 0805 FH RS-05K2001FT
36 R10, R22 33k Chip Resistor +1% 1/8W 0805 FH RS-05K3302FT

R11, R12,

R13, R14, . .
37 R17 R18 2M Chip Resistor +1% 1/4W 1206 FH RS-06L2004FT

R19

38 R15 100k Chip Resistor +1% 1/10W 0603 FH RS-03K1003FT
39 R20 27k Chip Resistor +1% 1/8W 0805 FH RS-05K2702FT
40 R21 240k Chip Resistor +1% 1/8W 0805 FH RS-05K2403FT
41 5(2258 Féé% 10R Chip Resistor +1% 1/4W 1206 FH RS-06K10ROFT
42 R27 3.6k Chip Resistor +1% 1/8W 0805 FH RS-05K3601FT

R33, R34, . . RBF-
43 R35 30mR Chip Resistor £1% 1/4W 2512 FH 06RR100FT
44 R36, R37 1.5k Chip Resistor +1% 1/4W 1206 FH RS-06K1001FT
45 R38, R41 OR Chip Resistor +1% 1/4W 1206 FH RS-06000FT
46 R39 82k Chip Resistor £1% 1/8W 0805 FH RS-05K8202FT
47 R40 10k Chip Resistor £1% 1/8W 0805 FH RS-05K1002FT
48 RT1, RT2 5Q 6A RES NTC 50hm 6A TH HEL HELS5D-15

STE10D561K1E
49 RV1, RV2 10D561K VARISTOR 350VAC 70J 1250A TH STE QOFSTORO
STE10DS11K1E
50 RV3, RV4 10D511K VARISTOR 320VAC 69J 1250A TH STE QOFSTORO
2-Phase Interleaved, Critical
51 U1 Conduction Mode Boost Power Factor | SOP-16 KIWI KP2822SGA
Controller
High Performance Low Cost Off-line
52 u2 PWM Power Switch SOP-8 KIWI KP3114HSGA
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4 600W Interleaved Boost PFC with KP2822+KP3114H

Inductor Manufacture Guide---L2/L3
1. Electrical Diagram

PQ3230 12&11 Pin
ar'x 12 @ N1 35Ts

L 1@ ®0.1mm*80P*2
O3 100 1&2 Pin

4 90 5 Pin

° i N2 4Ts
bl 7 © @®0.2mm*1P
O NO Connection Pin .

. Winding Connection Pin 6 P|n

2. Winding Diagram

6 Pin 5 Pin
| |
O O ®

1&2 Pin OOOOO
000000000
12811 Pin |OOOO0OO00000

\ 000000000,

Core is connected to

6Pin(Ground) —
3. Winding Order
Number Winding Layer Start End Wire Size Turns Note
1 N1 Primary 12&11 182 0.1mm*80P*2 35T
2 N2 Aux 5 6 0.2mm*1P 4T
4. Electrical Specification
ltems Test Condition Test Pin Specification
Primary Inductance Measured at 40kHz, 1.0 VRMS F;,[T]se: 3v(i&n1d1in_g1s&02p’ear:l 0.2mH+5%
DC Resistance Measured at 40kHz, 1.0 VRMS Pins 12&11-1&2 0.05Q Max
5. Inductor BOM
Items Description
1 Core: PQ3230, PC44 or equivalent, AE=153mm?2
2 Bobbin: PQ3230, 6+6 Pin
3 Wire: ®0.1mm*80P*2, 2UEW, Class B
4 Tape: 15mm(W)x0.06mm (TH)
DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
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Test Result
1. Steady State Characteristics
1.1 Efficiency, PF and THD
Test Conditions: Input: 108/120/230/277/295Vac; Output: 10%-100% load.

Standard: Eff>95%, PF>0.95, THD<10% @230Vac full load.

Result: Pass

Vac Load F(Hz) PF THD Pin(W) Vo(V) lo(A) Eff
10% 60 0.9643 13.317% 64.13 433.58 0.14 94.66%
20% 60 0.9824 12.563% 128.43 433.56 0.28 94.52%
108 40% 60 0.9913 9.326% 256.96 433.48 0.56 94.47%
60% 60 0.9943 8.927% 385.84 433.46 0.84 94.37%
80% 60 0.9962 7.230% 515.14 433.51 1.12 94.25%
100% 60 0.9963 7.347% 645.27 433.56 1.40 94.07%
10% 60 0.9641 13.413% 63.62 433.61 0.14 95.42%
20% 60 0.9819 12.675% 127.53 433.56 0.28 95.19%
120 40% 60 0.9907 9.459% 255.14 433.43 0.56 95.13%
60% 60 0.9933 9.520% 383.25 433.46 0.84 95.00%
80% 60 0.9957 7.340% 512.63 433.53 1.12 94.72%
100% 60 0.9957 7.625% 643.19 433.57 1.40 94.37%
10% 50 0.7907 19.543% 63.02 433.65 0.14 96.34%
20% 50 0.9172 13.719% 124.79 433.57 0.28 97.28%
230 40% 50 0.9672 12.025% 248.88 433.45 0.56 97.53%
60% 50 0.9775 10.352% 372.70 433.48 0.84 97.70%
80% 50 0.9854 9.142% 497.10 433.54 1.12 97.68%
100% 50 0.9903 7.597% 628.80 433.55 1.40 96.53%
10% 50 0.6902 26.325% 62.60 433.71 0.14 97.00%
20% 50 0.8562 19.776% 124.81 433.52 0.28 97.26%
277 40% 50 0.9443 14.828% 248.58 433.53 0.56 97.67%
60% 50 0.9685 11.778% 371.61 433.49 0.84 97.99%
80% 50 0.9784 10.191% 495.45 433.37 1.12 97.97%
100% 50 0.9846 8.107% 621.89 433.35 1.40 97.56%
10% 50 0.6682 35.683% 62.66 433.84 0.14 96.93%
20% 50 0.8174 30.791% 124.78 433.59 0.28 97.30%
295 40% 50 0.9313 17.848% 249.27 433.56 0.56 97.40%
60% 50 0.9635 12.411% 372.43 433.47 0.84 97.77%
80% 50 0.9755 10.233% 495.86 433.43 1.12 97.90%
100% 50 0.9787 10.372% 620.78 433.41 1.40 97.74%
DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
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4 600W Interleaved Boost PFC with KP2822+KP3114H

1.2 PF, THD VS. Vout
Test Conditions: Input: 108/120/230/277/295Vac; Output: 10%-100% load.

Standard: PF>0.95, THD<10% @ 230Vac full load.

Result: Pass

PF VS. Load THD VS. Load
1.1 40%

108Vac
1 L‘_‘_‘_‘_‘ 35% P~
\ ——|120vac
0.9 30% I
— 108Vac \ 230Vac
0.8 25% [
— 120Vac a \ —|277Vac
& 07 T 20% N
230Vac - N ——|295Vac
0.6 15% =~
—— 277Vac ~
05 0% [ - ——
— 295Vac
0.4 5%
0.3 0%
10 20 40 60 80 100 10 20 40 60 80 100
load % load %
1.3 Output Voltage Regulation
Test Conditions: Input: 108-295Vac: Output: 10%-100% load.
Standard: Load Regulation < 1%
Result: Pass
Vo(V)
Vin(V) - - - - - Load Reg
lo= lo= lo= lo= lo= Max Ave Min

0.14A 0.28A 0.56A 1.12A 1.40A

108 433.58 | 433.56 | 433.48 | 433.51 | 433.56 | 433.58 | 433.54 | 433.48 0.01%

120 433.61 | 433.56 | 433.43 | 433.53 | 433.57 | 433.61 | 433.54 | 43343 0.02%

230 433.65 | 433.57 | 433.45 | 433.54 | 433.55 | 433.65 | 433.55 | 43345 0.02%

277 433.71 | 433.52 | 433.53 | 433.37 | 433.35 | 433.71 | 433.50 | 433.35 0.04%

295 434.84 | 433.59 | 433.56 | 433.43 | 433.41 | 433.84 | 433.57 | 433.41 0.05%
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4 600W Interleaved Boost PFC with KP2822+KP3114H
Vout VS. Vac
435.0 Load Reg VS. Vac
0.20%
4345
0.15%
434.0 _ 0.10%
- 4335 e E— F 0.05%
) - /
= 433.0 o o =
3 —F 10%load @ DO
4325 8 -0.05%
— 100%load -
432.0 -0.10%
4315 -0.15%
431.0 -0.20%
108 120 230 277 295 108 120 230 277 295
Vac (V) Vac (V)

1.4 Harmonic Current
Test Conditions: Input: 230Vac; Output: 10%/100% load.

Standard: IEC61000-3-2 Class C.
Result: Pass

Harmonic Current Limit Value and Actual Value @10% load

R LT e i s o A e
2 55.39 0.37 Pass 3 830.91 51.25 Pass
5 276.97 31.75 Pass 7 193.88 19.55 Pass
9 138.49 10.98 Pass 11 83.09 8.58 Pass
13 83.09 7.58 Pass 15 83.09 6.87 Pass
17 83.09 6.09 Pass 19 83.09 4.59 Pass
21 83.09 4.94 Pass 23 83.09 4.58 Pass
25 83.09 5.10 Pass 27 83.09 3.98 Pass
29 83.09 3.46 Pass 31 83.09 3.64 Pass
33 83.09 3.52 Pass 35 83.09 2.56 Pass
37 83.09 2.95 Pass 39 83.09 3.37 Pass

Harmonic Current Limit Value and Actual Value @100% load

e Limic e [ et [T [ e e s | ot T e
2 55.39 0.61 Pass 3 830.91 158.79 Pass
5 276.97 94.36 Pass 7 193.88 48.05 Pass
9 138.49 14.76 Pass 11 83.09 8.25 Pass
13 83.09 15.45 Pass 15 83.09 19.36 Pass
17 83.09 16.23 Pass 19 83.09 11.08 Pass
DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
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|\ 600W Interleaved Boost PFC with KP2822+KP3114H
21 83.09 7.01 Pass 23 83.09 13.07 Pass
25 83.09 11.74 Pass 27 83.09 10.44 Pass
29 83.09 14.43 Pass 31 83.09 15.84 Pass
33 83.09 20.69 Pass 35 83.09 20.86 Pass
37 83.09 25.07 Pass 39 83.09 21.96 Pass
Harmonic Current VS. NO.
900
800
<
£ 700
= 600
?‘:) 500
] = Limit
o 400
2 ® 10%load
o 300
£ I 100%load
© 200
T 10 —} 11,
s WL L el
2 3 5 7 9 1113 15 17 19 21 23 2527 29 31 33 35 37 39
Harmonic No.
Waveforms:
Test Condition: 230Vac/50Hz Input, 60W Output Test Condition: 230Vac/50Hz Input, 600W Output
Tek i k5 M ZU.Us Tek i k5 M ZU.Us
BRI oL ﬁ;ﬁzmgz —12.4ms ] - EHRERE S5 ﬁ;@zmg: —12.4ms -
00 ' i U

AL BB
RNZEE e\

(i j[z 4.00ms 50.0MPT /4 7 ][ 228H 2023} € j[z 4.00ms 50.0MyE/Fh 7 ][ 228H 2023}

IG)
1G)
=F

)
7

-¥0.00000 5 10M g5 750y 13:40:25 -¥0.00000 5 10M f5 750y 14:13:02
(CH3: Vin; CH4: lin) (CHS: Vin; CH4: lin)
1.5 Standby Power
Test Conditions: Input: 108-295Vac; Output: No load.
Standard: Pstandby < 0.5W.
Result: Pass
DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
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4 600W Interleaved Boost PFC with KP2822+KP3114H
Pstandby VS. Vac
400
350
— 300 / T~

= //
E 250
> /

108 120 140 160 180 200 220 230 264 277 295
Vac (V)

2 Dynamic Characteristics
2.1 Start-up Characteristics
Test Conditions: Input: 230/277Vac; Output: full load.

Standard: Start up time <0.5s, overshoot Voltage not exceed 10% of Vout.

Result: Pass

Waveforms:
Test Condition: 230Vac/50Hz Input, 600W Output Test Condition: 277Vac/50Hz Input, 600W Output
Takfgh _ Mé400ms . Tek 7145 A
B> Vout ,L J B> Vout
RS AY AR : 8oms BRREC A TR o _ =
(3] (b] a \ (b 4
3] 3]
Divin [ o Divin - (o)
D vout 3 PV ot e
( © W[z 100ms zsomx/ﬂ e / ][ 1318 zoza] ( © J[z 100ms 2.50M/E €D / I[ 1318 2023]
OM g5 250V 10:30:24 10M 5 250V 10:36:07
(CH1: Gate1; CH2: OSC; CH3: Vin; CH4: Vout) (CH1: Gate1; CH2: OSC; CH3: Vin; CH4: Vout)
Comments: Voltage rise time 284ms, overshoot voltage Comments: Voltage rise time 243ms, overshoot voltage
not exceed 10% of load not exceed 10% of load
Test Condition: 230Vac/50Hz Input, 600W Output Test Condition: 277Vac/50Hz Input, 600W Output
Tek FliE M 400ms Tek i 4% M 400ms
Blﬁggigl 2068 ka,skj{gi: =190ms Bl%;yyigl 20kX 5 fﬁfﬁ{j}i: 4Bims
b b

et L: ,gL_J»_JJM l lL

|

|
_,{hﬂf— I*‘-,.JP‘» . Jr\_q‘k

@ 2.00V & @» )(Z 20.0ps 2.50MR /2% e / 13 IE 2023 & ZZO Ops 2 SOihx/ﬂ CB / J[ 1314 2023
10M /5 250V 10:37:58
(CH1: Gate1; CH2: OSC; CH3: Vin; CH4: Vout) (CH1: Gate1; CH2: OSC; CH3: Vin; CH4: Vout)
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2.2 Power off Characteristics

600W Interleaved Boost PFC with KP2822+KP3114H

Test Conditions: Input: 230/277Vac; Output: full load.

Standard: No overshoot.
Result: Pass

Waveforms:

Test Condition: 230Vac/50Hz Input, 600W Output

M 400ms

[‘6 200V & @ 1.00V
(4]

. 1 7 20.0ms 2.50MX/2Y €D / ]
10M &5 250V 10:42:25

1318 zoza}

Test Condition: 277Vac/50Hz Input, 600W Output

M 400ms
TR (T

@& 200V &

131K 2023
10:41:02

J J{z 20.0ms

2.50M/EY €D / J[

@h i 10M g5 250V

(CH1: Gate1; CH2: OSC; CH3: Gate2; CH4: Vout)
Comments: OK, No overshoot

3 Reliability Testing
3.1 Maximum Stress of Boost MOSFET

(CH1: Gate1; CH2: OSC; CH3: Gate2; CH4: Vout)
Comments: OK, No overshoot

Test Conditions: Input: 120/230/277Vac; Output: full load; MOSFET: LSD60R180HT.

Standard: VDS_peak < 90% *Vdsmax.
Result: Pass

Waveforms:

Test Condition: 230Vac/50Hz Input, 600W Start-up

Tek FitE M 200ms

Test Condition: 277Vac/50Hz Input, 600W Start-up

Tek Hi 5

M 200ms
s Vsl ]
UE R B 10kK GEHLE ¢ 745ms FERFL 5K BT : 82
: . O 745ims @ 466.0% : O sz7om @ 4640V |-
: o QO 745.2ms () 0.000Y : O s2sims () 4.000V
F ( RN F J' £80.50p5 4660V 3 ALBL.2ps A460.0Y
£ - g - - . r - I
vm_t_JU_,LIULJU_JJ_ALL_MUU_M_JJ_JLJ_J_ i
100 Y & ][zzo‘ous 5.00MT/ 7% 7 J{ 238 2023] F) 100 Y 8 ][240.%5 5 00MPR/ T 7 ][ 2188 2023}
10M 5 400V 13:35:37 10M 5 400V 13:28:46

(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK,Vds1_peak=466V

(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK,Vds1_peak=464V
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INSTRUMGNTS

4 600W Interleaved Boost PFC with KP2822+KP3114H

Test Condition: 230Vac/50Hz Input, 600W Start-up Test Condition: 277Vac/50Hz Input, 600W Start-up

Tek Tl iT M 200ms Tek i i% M 200ms

VD2
e | ]
8} (8]

EHEE 10 BHILE : 745ms ] Fiod ey FEHEE  82ms

O 745dms @ 4660V

" aN ] O 745.2ms () 2.000V

O 827.9ms € 460.0V
£80,604s AdB40Y ]

QO 2%ims @ 0.000Y
A161.2ps £460.0Y

RN R R

L1
[ : [2) 10(:JV B ][z:zo.om S.OOMJ’/I;F)‘ 7 J[ 238H 2023] :9 100V & J[z;o‘oué :s‘oowxh}y\\ S ][ 238H zoza}
€ 100V By 10M & 4.00 % 13:38:53 100 Y B 10M p5 4.00V 13:31:45
(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2) (CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK,Vds2_peak=466V Comments: OK,Vds2_peak=460V

Test Condition: 120Vac/60Hz Input, 600W Steady Output Test Condition: 277Vac/50Hz Input, 600W Steady Output

Tek Fi 43 M 4.00ms M 4.00ms
- -

1]

: lal : e [b) :
: 06 -1.128ms 450,04 : &  1.705ms 460.0 %
\ | OB -1.112ms 0.000' : O® 1.720ms 62,00V
. . A13.36p8 A450.0Y | . Coo k. £15.44ps A398.0Y o

_____________________________ T O oI S s o IO A S
— s \

R SR IR N A SRR 1. . .
@8 * Joti, g ® S ) s : PR Gl A
(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2) (CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK,Vds1_peak=450V Comments: OK,Vds1_peak=460V

Test Condition: 120Vac/60Hz Input, 600W Steady Output Test Condition: 277Vac/50Hz Input, 600W Steady Output

Tek 1T M 4.00ms

Tek Fi4E M 4.00ms

EHE : “Lims i

b . . . N . O -1.132ms € 4620V v - - 6 . . . : . O6e  1.550ms 4580V "
( r{ O -1.118ms () 0.000 v ]: \jﬁ : : f== { O  1.565ms 0.000 ¥ ]‘
2] []__\{_ %\{ _ o1340ps A4S0 S sER I I S Al496ps  adssov |
I 4: 1 o | Lo t R R
Bﬁs : 2 - Bjvds2-----:-- L T EE RS T T -
] — 0 10(‘)\/’ 3;4 14..00)431 : .ZSUMP’J\"'/;H‘ : ra : 23‘8)5] 2023 : : : iOO\/ : By .Z4‘Uﬂu;. : ZSOM}’X-/%')‘ : f‘ .23 8H 2023
[ €& 100V By J[*VO 00000 5 10M &5, §.00% J[ 11:07:35 ] [ 100 W By }[+V0 00000 s 10M g5 8.00V ][ 11:26:53 }
(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2) (CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK,Vds2_peak=462V Comments: OK,Vds2_peak=458V
DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
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4 600W Interleaved Boost PFC with KP2822+KP3114H

3.2 Maximum Stress of Boost Output Diode
Test Conditions: Input: 120/230/277Vac; Output: full load; Diode: ES5J (SMC)

Standard: VD_peak < 90% *VDmax.

Result: Pass
Waveforms:
Test Condition: 230Vac/50Hz Input, 600W Start-up Test Condition: 277Vac/50Hz Input, 600W Start-up
Tek i k5 M ZUUrls Tek T 4% M ZUUrgs
T B H
HERv R 10kx EREE :745ms . i %rﬁ?% + Sk i FEEE ¢ 828ms i
1 o e T e
MHHHHHHHH DL sl il
TeUUUvUUtrereuoouty oty Hl
[i 100y & ][zzu ops ioﬁgww 4.00fv }[ ﬁéf{oéoza] {(_) 100V & J{zm.uus iﬁl\gﬂ/w 4‘00/v ][ ﬁ‘sﬁéua]
(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2) (CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK, VD1_peak=464V Comments: OK, VD1_peak=458V
Test Condition: 230Vac/50Hz Input, 600W Start-up Test Condition: 277Vac/50Hz Input, 600W Start-up
Tek i i5 M 200ms Tek i i M 200@3
fm:g 10k¥ FREE  76ms el sl i FERRITE : 828ms.
1 745.1ms 86,0V : : : O s279ms @ 4620V
" w I o 745, 2ms G) 0.000y [ : O 828.Ims () 0.000Y I
: I A80.60ps A466.0 Y : £161.2ps AdG2.0Y
WT_TTTW?T._TWj T‘P“
ol L
®Jd2 JU L NIy gl _ f
100 ¥ & zlzo Ops 5.00MPT/Fb s 238 2023 100 V ty Z;O.Ups 5.00MPT /b 7 238 2023
[ 100 ¥ 8 ][ 10M 5 4,00V J[ 13:40:07 ] 100 Y 5 }[ 10M 45 4,00 J[ 13:33:15 }
(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2) (CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK, VD2_peak=466V Comments: OK, VD2_peak=462V
Test Condition: 120Vac/60Hz Input, 600W Steady Output Test Condition: 277Vac/50Hz Input, 600W Steady Output

M 4.00ms
4

M 4.00ms
v
v

U E © -1.12ms

o — k VT
oo ]

o @_vdsi ] : . S : : : ]

@ 00V & T4.00ps 2SOMR/FD 7 238 2023 @ 10V & 74.00p5 Z50MPTL/ D 7 2385 2023
mov0.00000s  10M & 8.00Y 1104115 Gov0.00000s  10M & 8.00v 11:24:29

SRR ¢+ 2.04ms

00

(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2) (CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK, VD1_peak=466V Comments: OK, VD1_peak=446V
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4 600W Interleaved Boost PFC with KP2822+KP3114H

Test Condition: 120Vac/60Hz Input, 600W Steady Output Test Condition: 277Vac/50Hz Input, 600W Steady Output

M 4.00ms
4

M 4.00ms
4

¥l

RS« Lo6ms

(&) : 6] : :

[ O0@ 10.05ms 456.0 v }_ - = : O 1550ms @ 4640V

- : : ; O 10.10ms —112.0v [ (3] N { O 1565ms (3 4.000V

: | : : ALy £568.0Y )] X ) Al498us 04600
o | A )k : , B B d _
Do 10 el D2 L N - . -

| R e | R 5 A W
(CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2) (CH1: Vds1; CH2: Vds2; CH3: VD1; CH4: VD2)
Comments: OK, VD2_peak=456V Comments: OK, VD2_peak=464V

3.3 Thermal Test

Test Conditions: Input: 120/277Vac; Output: full load. Burn-in 0.5Hour @ confined container and steady
environment with no airflow, Ta is the temperature inside the cardboard box.

Standard: Final product will be cased and potted, the open frame thermal test data is only for reference.
Result: Pass

120Vac/60Hz, Ta=31.9°C

bty ~39.8
87 ~106.3
BE ~241

J

&

~24.1

2023-08-23 15:49:17 €:0.97

iy ~42.3
B ~56.0
BAE ~24.5

2023-08-23 15:49.05
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4 600W Interleaved Boost PFC with KP2822+KP3114H

277Vac/50Hz, Ta=27.6°C

\

d

. 1

@,

25.7
123-08-23 15:00:48 £:0.91

25.8

L
2023-08-23 15:00:34 £:0.91

3.4 EMC Test
Test Conditions: Input: 110/220Vac; Output: full load.

Standard:
Standard EN55015
Content CE
Requirement >6dB Margin

Result: CE test Pass
Test Condition: Vin=110Vac/60Hz, CE

120 120
110 11
100 10!
90 < ]
’asfz - g L 27 oA ‘L
Soof LA - s : N H5bIsPower (0P
i — | R e e
: PR gy AN MR T G (AN
10 r‘ ‘]! 1 (‘ 'U‘
GO‘ 009 0. 05 0.1 0.5 1 : 5 10 30 nO‘ 009 0.05 0.1 0.5 1 : 5 10 30
$ii# /MHz $ii# /MHz
CE EMI---LINE CE EMI---NEUTRAL
DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
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4 600W Interleaved Boost PFC with KP2822+KP3114H

Test Condition: Vin=220Vac/50Hz, CE

120

LT =
Rl Libio ey
o

£t

U I
VT PR A e

LYok ol

1 Y ‘ MR g b
YRR AL \ | : N “”ﬂ“
CE EMI—-LINE CE EMI--NEUTRAL
3.5 Surge Test
Test Conditions: Input: 230Vac; Output: full load.
Standard: >4000V
Result: Pass
Input Voltage Surge Level Injection Injection Phase Test Result
(Vac) (V) Location (°) (Pass/Fail)
+4000 LtoN 0 Pass
+4000 LtoN 90 Pass
+4000 LtoN 180 Pass
230Vac/50Hz +4000 LtoN 270 Pass
-4000 LtoN 0 Pass
-4000 LtoN 90 Pass
-4000 LtoN 180 Pass
-4000 LtoN 270 Pass
+4000 Lto PE 0 Pass
+4000 Lto PE 90 Pass
+4000 Lto PE 180 Pass
230Vac/50Hz +4000 Lto PE 270 Pass
+4000 N to PE 0 Pass
+4000 N to PE 90 Pass
+4000 N to PE 180 Pass
+4000 N to PE 270 Pass

A: Normal performance within limits specified by the manufacturer, requestor or purchaser;

B: Temporary loss of function or degradation of performance, which ceases after the disturbance ceases, and from
which the equipment under test recovers its normal performance, without operation intervention;

C: Temporary loss of function or degradation of performance, the correction of which requires operator intervention;

D: Loss of function or degradation of performance which is not recoverable, owing to damage to hardware or
software, or loss of data.

Test Result: A (A/B/C/D)
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4 600W Interleaved Boost PFC with KP2822+KP3114H

Test Setup Guide

1. Connect the “Vout+” and “Vout-" terminal to the positive and negative end of the load.
2. Setthe AC Power Source between 108Vac and 300Vac.
3. Connect the AC Power Source terminal to the “L” and “N” terminals on the Demo Board.

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

DBTR_2822+3114H_01_REV1.1 Kiwi Instruments Corp.
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4 600W Interleaved Boost PFC with KP2822+KP3114H
Revision History
DATE REV DESCRIPTION
2023/08/25 1.1 First Release
Disclaimer

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