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DEMO BOARD TEST REPORT

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

FEATURES INTRODUCTION

® Operating Frequency up to 350kHz The KP2591(A) is a resonant switching power

® VCO Control with High Accuracy controller based on half-bridge LLC resonant

® Adaptive Dead-time Control converter, which integrates half-bridge driver with 50%

® Integrated Brown-out Detection and X-capacitor duty cycle, and the maximum operating frequency is
Discharge Fu_ncti_on _ up to 350kHz.

® Support Application without PFC Stage

® Wide AC Input Range(180~265Vac/50Hz) with

The demo board of KP2591(A) is a single stage LLC
converter without PFC stage to converter AC input
voltage (180~265Vac/50Hz) to isolated 48V DC
output. The demo board has a regulated 48V output
that can handle up to 10.5A of continuous output
current for AC input range of 200~265Vac/50Hz

high efficiency up to 94.59% @230Vac/50Hz
with Full Load

® Standby Power Consumption < 800mW (with
Relay ON) under Standby mode

® Integrated Protection Features of Auto-Recovery

Mode (burn-in 2 hours @ open air of Ta=25 C with no
APPLICATIONS airflow), and 9.5A of continuous output current for
180Vac/50Hz.
® Adapter Power Supply
® TV LCD Power Supply And the demo board is integrated with complete
® LED Applications protection functions, such as output OVP, output

short-circuit protection, output over load protection,
AC brown-out protection, and so on.

DEMO BOARD SEPCIFICATION

Description Symbol Min Type Max Unit Note
Input Voltage Vin 180 230 265 Vac
Output Vout 48 \%
Rate Output Current lout 9.5 10.5 10.5 A 10.5A @200~265Vac/50Hz

9.5A @180Vac/50Hz
500W @200~265Vac/50Hz

Rate Output Power Pout 456 500 w 456W @180Vac/50Hz
Ripple & Noise Vripple 319 mVp-p Board engu?ESQXaCISOHZ
Maxig;mi:nucllymad | 94.59 % Board end @230Vac/50Hz
S(Ee(l)nnds?:nzz\gr? r Ptotal 77584 mw Standbg/@l\z/lc())(()j\éa\l/(\/:iﬁogélay ON
Startup Time Tst 332 ms @200Vac/50Hz Full Load
Operating Ambient Ta 0 40 T
Operating Humidity 5 95 %R.H.

The table above shows the minimum acceptable performance of the design. Actual performance is listed in the results
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Kl/\)l Demo Board Test Report

INSTRUMGNTS

500W, Single Stage LLC Power Supply
u Reference Design with KP2591(A)

Demo Board of KP2591-D02-REV1.0

Board Size (mm): L xW x H =171 x 110 x 42
Schematic

1. Overall Schematic Diagram

2. ACInputLoop
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3. Power Transfer Loop
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Printed Circuit Board Layout
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Bill of Material

No Designator Value Description Package Manufacturer | Part Number
DG500-5.08-
1 HS1 / heart sink, 65mm*10mm*30mm TH KEFA 03P-14-
00A(H)
DG500-5.08-
2 HS|2_|,SI-‘|183, / heart sink, 75mm*10mm*35mm TH KEFA 03P-14-
00A(H)
. DG500-5.08-
3 I1 32 / Header, 3-P|n65.08mm 300V 20A TH KEEA 03P-14-
reen 00A(H)
Spring Brass, Tin-plated, Ear for
4 FUSE1 250Vac/10A 5*20mm Fuses & 250Vac 10A TH Littlefuse 011105017
Time-Lag Fuse
5*20mm Time-Lag surge withstand . 0215010.MX
5 FUSE1 250V/10A ceramic body cartridge fuse TH Littlefuse P
12V SPST, 5A switching cap,
Contact Rating: 5A@ HF49FD/012-
6 HFL 30V/SA 250VAC/30VDC, H HF 1H11
Rcr=100mQ@ 1A/6VDC
Transformer, PQ35/35,
Pri: Secl: Sec2: Aux=19: 6: 6: 2,
Pri: 0.1mm*40P*2 Wire
7 T 100uH Secl: 0.1mm*200P Wire TH / /
Sec2: 0.1mm*200P Wire
Aux: 0.2mm Wire
Resonant Inductor, PQ20/20,
Pri: Aux = 20: 2
8 T2 18uH Pri: 0.Lmm*80P Wire T / /
Aux: 0.2mm Wire
9 U1 KP2591ASGA High Voltage, Half-bridge LLC SOP-16 KIWI KP2591ASG
Resonant Controller A
Precision adjustable shunt,
10 uz2 TL431 VREF=2.5V 1% 37V SOT-23 JSMSEMI TL431
25A 600V BRIDGE
11 BD1, BD2 600V/25A RECTIFIER(VF=0.95V@IF=12.5A) GBU World GBU2506L
: CC1206KRX
12 C1, C10 1nF/250V Ceramic Cap 250V £10% X7R 1206 YAGEO ZRYBB102
C2, C9, C13,
13 C19, C21, NC / / / /
C26
C3, C4, C5, . FS55X106K1
14 c6 10uF/100V Ceramic Cap 100V £10% X7R 2220 PSA 01EHG
. CCO0805KKX
15 Cc7 2.2uF/50V Ceramic Cap 50V +10% X7R 0805 YAGEO 7ROBB225
C8, C12, . ERS1HM470
16 c35 47uF/50V Electrolytic Cap 50V 6.3*11 P2.5 TH AISHI E110T
17 | c11, c40 2.2nF/400V Y1 Capacitor 400Vac SMD SMD TRX TMY1222M
7.8%*5.4*2.38
C14, C15, .
18 C18 C25 100nF/50V Ceramic Cap 50V £10% X7R 0805 WE 85012207098
19 c16 1nF/50V Ceramic Cap 50V 5% NPO 0805 WE 88501200706
20 c17 470nF/50V Ceramic Cap 50V +10% X7R 0805 WE 88501220710
21 CZ% P 10nF/50V Ceramic Cap 50V +10% X7R 0805 WE 88501220709
22 C22 47nF/50V Ceramic Cap 50V £10% X7R 0805 WE 88501220709
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

C23, C27,
C36, C37,
23 | C38.CYL | 2.2nF/400vV | Y1 Capacitor 400Vac £10% T5 P10 TH STE QO9F1D222M
NOBOSONO
CY2,CY3,
CY4
24 c24 1uF/50V Ceramic Cap 50V +10% X7R 0805 WE 88501220710
25 Czi’ 4C139' 1nF/1000V Ceramic Cap 1000V +10% X7R 1206 WE 88534220801
26 C30 22pF/50V Ceramic Cap 50V 5% NPO 0805 WE 88501300705
27 C32 100pF/50V Ceramic Cap 50V +5% NPO 0805 WE 88501500705
CE1, CE2, . ERH2WM221
28 CE3 220uF/450V Electrolytic Cap 450V 22*46 P10 TH AISHI 0460T
CE4, CE5, Electrolytic Cap 100V 12.5*25mm ERR1JM681W
29 CE6, CE7 680uF/63V P5 TH AISHI 250T
Sanci Inductor, Isat=10A, .
30 CM1, CM3 1mH/10A Wire 1mm, Rdc=8mQ TH Sanci T18*10*7
Sanci Inductor, Isat=10A, .
31 CM2 30mH/10A Wire 1mm, Rdc=38mQ TH Sanci T25*15*10
Film Capacitor 1000Vdc
32 CF1 82nF/1000V 18*16*10mm P15 TH KYET /
Film Capacitor 1000Vdc
33 CF3, CF4 68nF/1000V 18%14.5%8.5mm P15 TH KYET /
CX1, CX2, X2 Capacitor 275Vac 15*8.5*14 89032402400
R R VT DIO FRD 600V 1A L.7V@1A SMA Onsemi ES1J
36 D2, DDfZ D9, 150V/30A DOIDE 150V 30A 1.05V@15A TH CJ SBD(F::.)’I_OB:LSOS
D5, D7, D11, DIO FRD 100V 150mA
37 D13, D18 100V/0.15A 1.25V@150mA SOD-123 (O] 1N4148W
38 D14, D19 PHOTO TR 50mA 200%-400% SMD-4 EVERLIGHT EL81L7J)S_'1:(A)(T
39 Q1, Q3, 600V/31A MOZESTTe00v ?1%;&1 05mQ@10V, TO-220 Infineon IPP60R099CP
40 Q2, Q4 45V/500mA PNP 45V 500mA 300mwW SOT-23 Onsemi I136C|:_E';I%7G
MOSFET 50V 300mA 300mwW
41 Q5 50V/300mA 1.50@10V, 500mA SOT-23 ElecSuper BSS138L
42 Q11 160V/600mA NPN 160V 600mA 300mwW SOT-23 CJ BD138
R1, R2, R25, . . RS-
43 R27 300Q Chip Resistor £1% 1/4W 1206 FH 06K3000FT
R3, R4, R5, . . RS-
44 R6 5.1kQ Chip Resistor £1% 1/4W 1206 FH 06K5101FT
45 R7, R14 Jump / / / /
. . RS-
46 R8, R9 2.2MQ Chip Resistor +1% 1/4W 1206 FH 06L2204FT
. . RS-
47 R10, R11 2MQ Chip Resistor +1% 1/4W 1206 FH 06L2004FT
R12, R13,
R19, R20 . . RS-
48 R21 R22. 5.1Q Chip Resistor +1% 1/8W 0805 FH 05L5R10FT
R41
. . RS-
49 R15, R33 24.9kQ Chip Resistor +1% 1/8W 0805 FH 05K2492FT
50 ngzzl& 0Q Chip Resistor +1% 1/8W 0805 FH RS-05000FT
. . RS-
51 R17, R24 51kQ Chip Resistor +1% 1/8W 0805 FH 05K5102ET
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report
500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

52 | R2O.R30, 1000Q Chip Resistor £1% 1/8W 0805 FH oSk oET
53 R28 1500 Chip Resistor +1% 1/8W 0805 FH -
54 | R29,R48 3kQ Chip Resistor +1% 1/8W 0805 FH A
55 R31 30kQ Chip Resistor +1% 1/8W 0805 FH -
56 R32 1%Q Chip Resistor 1% 1/8W 0805 FH osKao T
57 | R34,R35 10kQ Chip Resistor +1% 1/8W 0805 FH -
58 R36 2.2kQ Chip Resistor 1% 1/8W 0805 FH S T
59 R37 NC / / / /

60 R39 20kQ Chip Resistor £1% 1/8W 0805 FH OSKoooET
61 R43 3.3kQ Chip Resistor +1% 1/8W 0805 FH OSKASILET
62 R44 15kQ Chip Resistor +1% 1/8W 0805 FH A
63 R51 100kQ Chip Resistor £1% 1/8W 0805 FH A
64 R52 2.37kQ Chip Resistor +1% 1/8W 0805 FH A
65 RS54 5.1kQ Chip Resistor +1% 1/8W 0805 FH ST
66 R55 240 Chip Resistor +1% 1/8W 0805 FH OB ROET
67 | R59, R60 100 Chip Resistor 1% 1/8W 0805 FH K OOFT
68 RT1 MF72 3D25 NTC 3Q @ 25°C 9A @ 25°C H Shiheng MF72 3D25

69 RV1 100471 VARISTOR 300VAC 70J 2500A H WE 820513011

70 73 BZT52-B24S Diode Zener 24V 2% 200mW SOD-123 | PANJIT | BZT52-B24S
71 zD1 51V Diode Zener 51V 2% 500mW SOD-123 LGE e
72 7D2 16V Diode Zener 16V 2% 200mwW SOD-323 | PANJIT | BZT52-B16S
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Transformer Manufacture Guide

1 Electrical Diagram

Bobbin TOP View

(PQ3535) Core is
connectde
) B B B to pin 6
D D D D D D 4 7
6 5 4 3 2 1
Np Ns1
5 lile_ 9
7 8 10 11 12 3 10
DD D d O3 O Naux Ns2
2 212
2 Winding Diagram
Np 5 4
Bageica B:;reic 10 2 st
Naux <€)
Ba;r;ca B:(;:C 7 9 )9 NS].
Np BGC 4
Winding Clockwise © Start Point
3 Winding Order
Number | Winding Layer Start End W'(rrﬁni")ze Turns Note
1 Npri Primary Pin 5 Pin 4 0.1*40P 19Ts Dense
3 Nsl Secondary Pin 9 Pin 7 0.1*100Px2 6Ts Dense
2 Naux Auxiliary Pin 2 Pin 3 0.2 2Ts Dense
4 Ns2 Secondary Pin 12 Pin 10 0.1*100Px2 6Ts Dense
5 Npri Primary Pin 5 Pin 4 0.1*40P 19Ts Dense

DBTR_2591 03 REV1.0
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

4 Electrical Specification

Items Test Pin Specification Test Condition
Primary Inductance 100kHz, 100mVAC, Lp Pin5-4 100uH (£10%)
Leakage Inductance 100212’7’18?210\,/'61‘%’ Lp Pin5-4 1.7uH (£10%)

Turn Ratio / (5-4):(2-3) 19Ts:2Ts
STurn Ratio / (5-4): (g(é ?)é)(lz 10 1 197s: 6Ts: 6Ts: 2Ts
DC Resistance @25C Pin5-4 0.04R Max
DC Resistance @25C Pin9-7 0.01R Max
DC Resistance @25C Pin 12 - 10 0.01R Max
Dielectric 3000VA, 1 second Pin1-12 /
5 BOM
Number Materials Specifications
1 Bobbin PQ35/35, 6+6 pin, Vertical
2 Core PQ35/35, TPG33 or equivalent, AE=196mm?
3 Wire 0.1mm®*100P, 2UEW, Litz, 155°C
4 Wire 0.2mm®, 155°C, 3000V, TIW-F
5 Wire 0.1mm®*40, 155°C, 3000V, TIW-F
6 Duct tape W=18mm, T=0.1mm
7 Barricade W=5mm, T=0.1mm

DBTR_2591 03 REV1.0
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Resonant Inductor Manufacture Guide

1 Electrical Diagram
Bobbin TOP View
(PQ2020)
2 O O D HINEC
4 3 2 1
5 6 7 8 4 o
( ;_"jl (B ( \
2 Winding Diagram
Naux
E\),/-"'-
N . 4 _
Winding & Start
Clockwise Point
3 Winding Order
Number | Winding Layer Start End W|(rrﬁr§|)ze Turns Note
1 Npri Primary Pin 3 Pin 4 0.1*80P 20Ts Dense
2 Naux Auxiliary Pin 6 Pin 5 0.2 2Ts Dense
4  Electrical Specification
Iltems Test Pin

Specification

Test Condition

Primary Inductance

100kHz, 100mVAC, Lr

Pin3-4 18uH (£10%)
Turn Ratio / (3-4):(6-5) 20Ts: 2Ts
DC Resistance @25C Pin3-4 0.034R Max
DC Resistance @25C Pin6-5 0.013R Max
Dielectric 3000VAC, 1 second Pin1-8 /
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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500W, Single Stage LLC Power Supply

Demo Board Test Report

Reference Design with KP2591(A)

5 BOM
Number Materials Specifications
1 Bobbin PQ20/20, 4+4 pin, Vertical
2 Core PQ20/20, TPG33 or equivalent, AE=62mm?2
3 Wire 0.2mm®, 155°C, 3000V, TIW-F
4 Wire 0.1mm®*80, 2UEW, Litz, 155TC
6 Duct tape W=10mm, T=0.1mm
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Test Result
1.

Input Characteristics

1.1 No Load Input Power Dissipation
Standard: The input power loss must be less than 1W. @180~265Vac/50Hz with no load.

Result: Pass

Test Data:

Vin

180Vac/50Hz

200Vac/50Hz

230Vac/50Hz

265Vac/50Hz

Result

Standby Mode
with Relay ON
Ptotal (mW)

710.77

775.84

455.04

427.15

PASS

Standby Mode
without Relay ON
Ptotal (mW)

576.71

638.89

345.07

271.43

PASS

1.2 Efficiency

Standard: The average efficiency tested at the board end should larger than 90%. @180~265Vac/50Hz.

Result: Pass

Test Data:
Average Eff (%)
Output
180Vac/50Hz 200Vac/50Hz 230Vac/50Hz 265Vac/50Hz Result
48V 91.85 92.55 93.32 93.94 PASS
Efficiency (48V/10.5A):
(\\//;T:) Fline (Hz) Pin (W) Vout (V) lout (A) Pout (W) Eff (%) Eff_AVG (%)
489.34 48.313 9.50 458.974 93.79
365.71 48.333 7.13 344.373 94.17
180 244.00 48.348 4.75 229.653 94.12 91.85
125.25 48.360 2.38 114.855 91.70
53.77 48.364 0.95 45.946 85.45
%0 540.00 48.345 10.50 507.623 94.00
403.29 48.363 7.88 380.859 94.44
200 268.73 48.378 5.25 253.985 94.51 92.55
136.95 48.390 2.63 127.024 92.75
58.38 48.394 1.05 50.814 87.04

DBTR_2591 03 REV1.0
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500W, Single Stage LLC Power Supply

Demo Board Test Report

Reference Design with KP2591(A)

536.81 48.359 10.50 507.770 94.59
401.45 48.379 7.88 380.985 94.90
230 267.59 48.391 5.25 254.053 94.94 93.32
135.85 48.402 2.63 127.055 93.53
57.35 48.406 1.05 50.826 88.62
50
537.22 48.371 10.50 507.896 94.54
401.94 48.389 7.88 381.063 94.81
265 267.38 48.403 5.25 254.116 95.04 93.94
136.74 48.416 2.63 127.092 92.94
55.02 48.414 1.05 50.835 92.39
Efficiency Curve
96.00
—e
94.00
9
i
—®— Average
90.00
170 190 210 230 250 270
Vin (Vac)
Efficiency Curve
100.00
95.00
90.00
<
E 85.00 —&— 180Vac
w —@®— 200Vac
80.00 230Vac
75.00 —@®— 265Vac
70.00
0% 20% 40% 60% 80% 100% 120%
Load
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reTRemsnTS 500W, Single Stage LLC Power Supply
V Reference Design with KP2591(A)

2. Output Characteristics

2.1 Output Line Regulation and Load Regulation
Standard: Under the input voltage 180~265Vac/50Hz, line regulation <6%, load regulation <6%. The
output voltage is tested at the output cap end.

Result: Pass

Test Data:
Output Voltage (V)
Input Voltage Load Regulation
10% Load 25% Load 50% Load 75% Load Full Load

180Vac/50Hz 48.364 48.360 48.348 48.333 48.313 0.11%
200Vac/50Hz 48.394 48.390 48.378 48.363 48.345 0.10%
230Vac/50Hz 48.406 48.402 48.391 48.379 48.359 0.10%
265Vac/50Hz 48.414 48.416 48.403 48.389 48.371 0.09%

Line 0.10% 0.12% 0.11% 0.12% 0.12% /
Regulation ' ' ' ' '

2.2 Ripple & Noise

Standard: Under the input voltage 180~265Vac/50Hz, Vripple_max < 400mVp-p.
Result: Pass

Note: Generally, the ripple voltage comes from the ripple of the bus capacitors, which depends on the value
of the bus capacitors. Ripple & noise are measured with minimum measurement loop. Bandwidth is limited
to 20MHz.

Test Data:
No Load Full Load
Input Voltage Ripple (mVp-p) | Ripple (mVp-p)
48V/0A 48V/10.5A
368
180Vac/50Hz 368 (48V/9.5A)
200Vac/50Hz 266 358
230Vac/50Hz 129 319
265Vac/50Hz 231 199
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -15 -
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Waveforms:

Test Condition: 180Vac/50Hz Input 48V/0A Output

Tek i M 100ms
g J'\\% _j\ \\\Wr\\%w%_f\“x
AR 257  GREE: s
(e i r\
2 t: ‘ \ : : : E
{ [2) } )[zao.oms 13’22@/)}3 %;m\v ][ g{)éﬁagoza
(CH2-Vripple)
Comments: Vripple = 368mVp-p
Test Condition: 230Vac/50Hz Input 48V/0A Output
Tel
2 _‘j\\\;\wf\\\\\__\\%] Qf\\_f\\
ERFI 25X g}ﬁ{_g =36.0ms
. o ;
i @ o
2 | { | : |

)[240.0ms 10.0MK/85 @B \ }[ 247 2023

10M 25 438mV 15:01:38

(CH2-Vripple)
Comments: Vripple = 129mVp-p

Test Condition: 180Vac/50Hz Input, 48V/9.5A Output

Test Condition: 200Vac/50Hz Input 48V/0A Output

Tel M 100ms

N e e T b,

i A BREE T —F0m

N

e
C )

][Z40.0m3 }g,;)hg;t/ﬂ e\ ][ 247 2 23}

15:03:37

780mV

(CH2-Vripple)
Comments: Vripple = 266mVp-p

Test Condition: 265Vac/50Hz Input, 48V/0A Output

Tek 1 M 100ms

EREE T som

2

)[z 40.0ms

10.0MK/F @ \ 247F 2023
10M 25 438mV 14:59:35

(CH2-Vripple)
Comments: Vripple = 231mVp-p

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output

Tek ¥k M 20.0ms Tek (11 _ M 20.0ms_

AAAAAAE A A KA AR A AR AN AMAASAUAAUIAIAI
D\ o s o A o o ! o s s s 2| ‘v—bﬁ\ws« f&zwwwu%ﬁ‘wwwwvyw
BRI SX 5 T5A - R R BHEH X ‘ ERE T e

i @

°A A A )
ZH'W\H\H\” 2kuu\\m
. = J[Z-Wms ig?gh}g@ g;‘s%m\v ][ 5271505023 ( [2] )[2‘4 QOms S0.0MX/RS @B\ ][ 2478 2023]

(CH2-Vripple)
Comments: Vripple = 368mVp-p

10M £ 780mv 15:15:13

(CH2-Vripple)
Comments: Vripple = 358mVp-p
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Test Condition: 230Vac/50Hz Input, 48V/10.5A Output

Tek {£1F M 20. Oms

¥ ¢ F P Y Pl g 3 B
F 1 i 1 ‘i ] ¥ 1
|

{
o\t w“w o
E&Eﬂ 5X ; gag 7 E : -14.9ms

C &
C
C
«

Ch
ramt
E

Z 4. OlJmS

DOMU\/’B 247 20

15:14:26

oY ]

23

(CH2-Vripple)
Comments: Vripple = 319mVp-p

2.3 Load Transient Test

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output

Tek 7 M 20.0ms

‘ i t & % 4 3 i A% 3
"4 fl "’. g‘ :‘ i ‘“x [ In i f \ R4 R x', :':( i :': #
‘wﬁwkﬁa‘gﬁu ‘ssakzsw\a\@esawaw\cﬁ
EREESX BB . laems

N

.—J\._-J\_-J\_-J\.

E{l \
469mV

N

)[z 4.00ms 50.0MX/FS 2478 2023]
U~ 10M

15:13:29

(CH2-Vripple)
Comments: Vripple = 199mVp-p

Standard: Under the input voltage 180~265Vac/50Hz, the output voltage transient response should be

within £10% normal voltage.

Result: Pass

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

Test Data:
Input Voltage | 180Vac/50Hz 200Vac/50Hz 230Vac/50Hz 265Vac/50Hz
A Vout (Vp-p) 0.530 0.488 0.662 3.600

Waveforms:

Test Condition: 180Vac/50Hz Input
48V/ (0.95~8.55) A output

st

i

Test Condition: 200Vac/50Hz Input
48V/ (1.05~10.5) A output

sy oy

N

I

LT B ;I:H-,,:-.‘:', {L’
7.5ms REX ; 47
h@“ | : v ST B ;
: ‘ b i : Y e
=X 1 i
| TN 16 Wb e ol ol 6 05 B
oy Nt ey 2 ‘ ; ‘ =1
7 T T
e e s (o [0 Eemw e oo % | sk
(CH2-Vout (ac), CH4-lout) (CH2-Vout (ac), CH4-lout)
Comments: AVout = 0.530Vp-p Comments: AVout = 0.488Vp-p
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Test Condition: 230Vac/50Hz Input
48V/ (1.05~10.5) A output

Tekﬁ? M 100ms
ETETTTTTETT P rerveT 1 I T

5[ || aﬁﬂﬁwﬁﬁw WW Il H H | l l”““ | | ”l]ul“f UIUIJ l]l”
ol H i U

| SRR

Test Condition: 265Vac/50Hz Input
48V/ (1 05~10.5) A output

IR
i

Y

v

TTIIT

|

—

74.00ms
@ 208 &

788mV 15:09:42

10.0MX/ @ / }[ 2575 2023
10M 25

\
\
\
i
74.00ms 10.Mx/E &/ 257F 2023
& 10M A 336V 15:10:22

(CH2-Vout (ac), CH4-lout)
Comments: AVout = 0.662Vp-p

2.4 Capacitive Load Startup Test

(CH2-Vout (ac), CH4-lout)
Comments: AVout = 3.600Vp-p

Standard: While capacitance load is 3000pF, the power supply can turn on normally and the output is in

the rated range.

Result: Pass

Note: Tested at the output cap end.
Waveforms:

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output

Tek i &5 M 20.0ms

14.00ms
T

©® ' v 8
€@ 104

(CH1-Vin (ac), CH2-Vout, CH4-Ir)
Comments: Raise Time = 16.24ms

so UMM/*) @ 3 ][ 1088 2023]
M A 9.6V 18:21:41

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output

Tek {£1F _ M 20.0ms

s AN

A\
B _jl 48ms -

50.0MX/% @B / 108 2023
10M 24 396V 18:20:30

14.00ms
(L

@ 0oV v @
© 1woa

Test Condition: 230Vac/50Hz Input, 48V/10.5A Output

Tek 1l M 20.0ms

IVAVAVAY

AR
[b)

M

©® v % & 74.00ms
@ 104 i

(CH1-Vin (ac), CH2-Vout, CH4-Ir)
Comments: Raise Time = 18.04ms

SOMA/D @D 7 108 2023
10M £ 396V 18:21:14

Test Condition: 180Vac/50Hz Input, 48V/9.5A Output

Tek i M 20.0ms
IS
A X7 N7

4
(o]

BREE —1.48ms .

][z 4.00ms
L

S0.0MX/# @B / 108 2023
10M & 396V 18:20:01

(CH1-Vin (ac), CH2-Vout, CH4-Ir)
Comments: Raise Time = 16.88ms

(CH1-Vin (ac), CH2-Vout, CH4-Ir)
Comments: Raise Time =15.96ms
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Test Condition: 265Vac/50Hz Input, 48V/0OA Output

Test Condition: 230Vac/50Hz Input, 48V/0A Output

Tek i &5 _ZD.Oms _ Tek {£1F M_Z0.0ms _
[~ /\ /\ /\ 3 V/\i 7[\\ l Y l/\ o /\ /\ /\ /\ / . " s ¥ v . v F s—" l/\l
A VI Y S o | o A o S Y
27 \V \J \V/id /| \/ \/ \/ \/ 2 7 £ I A i NN N N
FERFE 10X BRI E ¢ —280us . TR 10X BRTLE © -280ps
o ST 2 ] (b} ;
B [
B D
2 ] : 2
100V &% @D ‘ zzonA » DMK/ @D S J 108§ 2023 TR 2] 72.00 ) e / 108§ 2023
[‘_. © oa }{ ¥ 10M;£{A ‘ 396V [ 18'2500 [._' é) 1004 ][ i wM;f.;gAﬂ T;e.w ][ 18:26:22 ]

(CH1-Vin (ac), CH2-Vout, CH4-Ir)
Comments: Raise Time = 8.26ms

_%'Est Condition: 200Vac/50Hz Input, 48V/0A Output
K

(CH1-Vin (ac), CH2-Vout, CH4-Ir)
Comments: Raise Time = 8.62ms

jﬁl’ﬁest Condition: 180Vac/50Hz Input, 48V/0OA Output
K

M 20.0ms

_ZD.OWS
STAWAWAWAW/
O A W i

0% TR —2804s
o T

108 F 2023

® /
18:25:56

® 0" Y & 72.00ms
@ 104 396V

50.0M7%/#%
10M

§=\\ //\\ //\\ //\\ //\ &M

FEREH 0% EHEE 60w
. O

® ' v © 72.00ms S0.0MK/EY @D / 108 2023
@ 104 10M £1 396V

18:24:59

(CH1-Vin (ac), CH2-Vout, CH4-Ir)
Comments: Raise Time = 7.18ms

2.5 Startup Time and Raise Time

(CH1-Vin (ac), CH2-Vout, CH4-Ir)
Comments: Raise Time = 9.04ms

Standard: The startup time should be less than 3s. @180~265Vac/50Hz.

Result: Pass

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

Test Data:
Input Voltage 180Vac/50Hz 200Vac/50Hz 230Vac/50Hz 265Vac/50Hz
Output 48V/9.5A 48V/10.5A 48V/10.5A 48V/10.5A
Startup Time
(ms) 287.2 332.0 314.0 299.6
Full Load
Raise Time (ms)
Full Load 7.42 17.52 17.20 12.56
Raise Time (ms)
No Load 4.94 4.74 4.36 3.96
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -19-
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Waveforms:

Test Condition: 180Vac/50Hz Input 48V/9.5A Output

WNWWWWV\W v‘v‘v‘v‘v‘v’v‘v‘v‘v‘v‘vavv

Mzsx R E ¢ —75.2ms

V\/U\N\)\/\/UA\/\/\/\/\/\/\/\/\/\/

[q_) 125V By ][z 40.0ms 10 0M4,\/i:b © / ][ 98 2023
© 1.0y & 10M &

134V 17:55:41

(CH1-Vin (ac), CH4-Vout)
Comments: Startup time = 287.2ms

Test Condition: 230Vac/50Hz Input, 48V/10.5A Output

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output

Tek i 55 M 100ms

AAAAAAAARAAR

; WWVWWU\/WWWU AN

m 2.5% BMELE ¢ -29.2ms
(&

AARALAAAAL
il

fas)

@& 15V By 7 40.0ms 10.0M7R/#% 73 98F 2023
€ 1.0y B 10M g5

134V 17:57:26

(CH1-Vin (ac), CH4-Vout)
Comments: Startup time = 332.0ms

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output

Tek i 45 M 100ms Tek i 5 M 100ms
WWWWVWMDWAVA nvn AAAAAARARARES WWVWVWWWWU nUnUnUnUanlUnUnUnuAUAvnvnvnvnvnununvhvﬂvnvn
3@5& 25X BRI E | 210w ] 5 m—gﬁﬂ_g —T8oms -

) , ' . : '
O @ o of® Q0 Y ame O T @ o WRT Q4 [ awe)
(CH1-Vin (ac), CH4-Vout) (CH1-Vin (ac), CH4-Vout)

Comments: Startup time = 314.0ms Comments: Startup time = 299.6ms
Test Condition: 180Vac/50Hz Input, 48V/9.5A Output Test Condition: 200Vac/50Hz Input 48V/10.5A Output
Tek i 55 MlOOms Tek i &5 M 100ms
JIUAUA\jﬂUAUAUAUAUAUAUAvAUAVAUAvAvA
o
L4320V
i,
BRENHAT
2,9 RPN T 4
\\/
RPN G e T O IR G . T O
(CH1-Vin (ac), CH4-Vout) (CH1-Vin (ac), CH4-Vout)
Comments: Raise time = 7.42ms Comments: Raise time = 17.52ms
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)
Te;stﬂ%ondition: 230Vac<?9Hz Input, 48V/10.5A Output Te_:,t ?&ondition: 265Vaq{§0Hz Input, 48V/10.5A Output
_ﬂ NW"ﬂ p{m f'MMMM ulnwnu ALY MWWW\} ‘ n‘“r,‘qnl.n.n’rlrvqr?q‘n‘nr.r.r.’nr&r,‘n;
A —
BR 8 55X RRE : -5 3 BT :*"-':-'_50 —

—
@ 5V o

Hr 3.00m:
L] -

—
0o/t € / 2 o 2033
10M 25 134V J_ 17:59:39

(CH1-Vin (ac), CH4-Vout)
Comments: Raise time = 17.20ms

Tes; Condition: 180Vac/50Hz Input, 48V/0A Output

Tek 7141

0] [ 10.0Mx/5 € /
o ! y 10M 24 134

(CH1-Vin (ac), CH4-Vout)
Comments: Raise time = 12.56ms

Test Condltlon 200Vac/50Hz Input, 48V/0A Output
I\ :\,\ A(AA\\'\'AAIAAAAA ‘A’Alﬂ A]A‘AAA nﬂ

— N “ﬁ, WVWTIIN . AV

J}E%’ B 50X FREH : -6 = e 5 AR 50X BREE : -302ms

(&} [b] EARNNE - o
Y G S, T W TP GG A W

(CH1-Vin (ac), CH4-Vout)
Comments: Raise time = 4.94ms

(CH1-Vin (ac), CH4-Vout)
Comments: Raise time = 4.74ms

M 100m:

Tesﬁt Condition: 230Vac/50Hz Input, 48V/0A Output
Tek 72

Test Condition: 265Vac/50Hz Input, 48V/0A Output
M' AMARRAR 4]‘{\[\1‘{\[
—— ——
m 50X fﬁﬁ”ﬂi:'; om; 75T e — @'Lél 70.2ms
5 00 mawm w7 )
‘ o o 2 : 1
4 ““““““““
| G G, T W ok
(CH1-Vin (ac), CH4-Vout) (CH1-Vin (ac), CH4-Vout)
Comments: Raise time = 4.36ms Comments: Raise time = 3.96ms
2.6 Holdup Time and Fall Time
Standard: The holdup time should be larger than 5ms. @180~265Vac/50Hz
Result: Pass
Note: The output voltage is tested at the output cap end
Test Data:
Input Voltage 180Vac/50Hz 200Vac/50Hz 230Vac/50Hz 265Vac/50Hz
Output 48V/9.5A 48V/10.5A 48V/10.5A 48V/10.5A
Holdup Time (ms) 28.1 32.2 47.8 67.6
Fall Time (ms) 155 22.0 27.0 30.8

DBTR_2591 03 REV1.0
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Demo Board Test Repo
500W, Single Stage LLC Power Supply

rt

Reference Design with KP2591(A)

Waveforms:

Test Condltlon 180Vac/50Hz Input, 48V/9.5A Output

Test Condltlon 200Vac/50Hz Input, 48V/10.5A Output

w . -Av“v“\f\fw T \N\fv“u“v“v“w \
- BRI ‘?m&i:imms ¥ wmEE - ERTE  Z5ms
O\ i T
VA B
i{ﬁ 125V & & ][Zl0.0m: igah}«%‘x/ﬂ clm{ lgzigﬁséoza] i[._’ 125V W B i }[ZIOOms igh:»gx@ ‘13,4/v ][ 1381513023]

(CH1-Vin (ac), CH2-Vout)
Comments: Holdup time = 28.1ms

Test Condition: 230Vac/50Hz Input, 48V/10.5A Output

Tek i 45 M 100ms

(CH1-Vin (ac), CH2-Vout)
Comments: Holdup time = 32.2ms

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output

Tek i 5 M 100ms

. Mvﬂvﬁvhvj\{ﬁvﬁ -UAVAUAUAV \ .

a )

AAAAAAAAARAARRAARAA

L
/\ /\ :

B

L]

98K 2023
18:17:34

A/\/\/\/\

10.MX/A € /
10M 2 13.4V

[A
(CH1-Vin (ac), CH2-Vout)

L ]lzzoz)ms
Comments: Holdup time = 47.8ms

Test Condition: 180Vac/50Hz Input, 48V/9.5A Output

Tek 3% __ M100ms

Jtz 20.0ms 1
By

OMIR/AD 3
@ 1.0V 10M £ 134V

18:16:27

98H 2023]

(CH1-Vin (ac), CH2-Vout)
Comments: Holdup time = 67.6ms

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output

Tek i &5 Mmorns _

AAAAAAANNSAAAAN

T

i3 S

\&.

I

BRTLE © —62.4ms

AAAARSARAAARARARS AR A AIA

=AY

BTy 10X BHILE © »280ms

X

\

P

]{z 10.0ms

/ \

e " o B W 1 aEe RETE g L )
(CH1-Vin (ac), CH2-Vout) (CH1-Vin (ac), CH2-Vout)
Comments: Fall time = 15.5ms Comments: Fall time = 22.0ms
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Kl/\)l Demo Board Test Report

INSTRUMGNTS

500W, Single Stage LLC Power Supply
u Reference Design with KP2591(A)
. ngt Condition: 230Va%/§0(3!42 Input, 48V/10.5A Output . ngt Condition: 265Va%/§0(3!—|z Input, 48V/10.5A Output
.MLMM'MM ] .nﬁfnnnnnnmnm'm ]
=TS R

 BREELSK IR E ¢ -232ms  BREBLSK B T 758m

Ao i A 1A .

ehfeffmee) Bl Bt
VAR N R
SV~ i Y -

i R Gl T W 0w 7 g @4 ] ae)
(CH1-Vin (ac), CH2-Vout) (CH1-Vin (ac), CH2-Vout)
Comments: Fall time = 27.0ms Comments: Fall time = 30.8ms

2.7 Output Overshoot Test
Standard: Vout_peak < Rated output voltage*110%.

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

Test Data:

Input Voltage 180Vac/50Hz 200Vac/50Hz 230Vac/50Hz 265Vac/50Hz

Output 48V/9.5A 48V/10.5A 48V/10.5A 48V/10.5A

Limit 52.8Vv

Overshoot (V) 498 51.4 50.4 51.2
Full Load ' : ' .

Overshoot (V)
No Load 49.2 48.8 49.2 49.6

Waveforms:

Test Condition: 180Vac/50Hz Input, 48V/9.5A Output

M 100ms

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output
K T &5

Tel M 100ms

A ey

IS

N 7 L, T WP N GG L P WP
(CH1-Vin (ac), CH2-Vout) (CH1-Vin (ac), CH2-Vout)
Comments: Vout_peak = 49.8V Comments: Vout_peak = 51.4V
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -23-
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Kl/\)l Demo Board Test Report

reTRemsnTS 500W, Single Stage LLC Power Supply
u Reference Design with KP2591(A)

Test Condition: 230Vac/50Hz Input, 48V/10.5A Output Test Condltlon 265Vac/50Hz Input, 48V/10.5A Output

Tek 7 M 100ms M 100ms

’_WVW\MNVWMDUWWVA nvnvnvnvnvnthvnvnUnUnvnvnvnvnvnvAUnvnvn o anvnvnunvn- UnUf\UnvnannUnvnUnUnvnannUnUﬂannUnUnvn

4

 BERESK ‘ BRI E | S0 p— :  BERESX —__ BREEE: o

/\/\/\/\/\,-
ANV«

\/ \/ A

[I_D 125V By i g }[ZZOYOMS igﬁ?/*) %A/V J[ 1?‘35502023 [l_) 125V By i g J[ZZOOms 13’40»}4%;7/*) ‘1?4/\/ J[ 123515023]
(CH1-Vin (ac), CH2-Vout) (CH1-Vin (ac), CH2-Vout)
Comments: Vout_peak = 50.4V Comments: Vout_peak = 51.2V
Test Condition: 180Vac/50Hz Input, 48V/OA Output Test Condition: 200Vac/50Hz Input, 48V/0A Output
Tek i 4 ms_ Tok i &

AAANAAANAAANNDNARRA

A U\fWVUWVUWVVVUUVUWUV

J?vJvvvv“v“v“v“v“v“v"v“v“v“v“v“v“v‘v"v“v“v‘vvvw

\/ /

@ 5V & 74.00ms 10.ME/E €D / 98 2023 125V 74.00ms 10.MX/D €/ 98 2023
© oV & 10M £ 134V 18:08:11 © oV w 10M A 134V 18:09:31

(CH1-Vin (ac), CH2-Vout) (CH1-Vin (ac), CH2-Vout)
Comments: Vout_peak = 49.2V Comments: Vout_peak = 48.8V
Test Condition: 230Vac/50Hz Input, 48V/0A Output Test Condition: 265Vac/50Hz Input, 48V/0A Output
K M 100ms_ _ Tek i 45 M 1001'\

ARARAAAAARRARARAARRARAAAARRAN

W

O gun o I g @4 ) e e T ]
(CH1-Vin (ac), CH2-Vout) (CHl-Vln (ac), CH2-Vout)
Comments: Vout_peak = 49.2V Comments: Vout_peak = 49.6V

3. Protection Test
3.1 Over Load Protection

Standard: The overload current should not differ too much within the range of AC input voltage.
Result: Pass

Note: Tested at the output cap end.

DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Test Data:

Input 180Vac 190Vac | 200Vac/ 210Vac/ 220Vac 230Vac 240Vac 250Vac 265Vac
Voltage /50Hz /50Hz 50Hz 50Hz /50Hz /50Hz /50Hz /50Hz /50Hz
OLP (A) 10.3 10.8 11.5 12.1 13.3 134 13.3 13.0 12.6

Over Load Current Curve
14.00
12.00
<
—~ 10.00
=
g
5
©  8.00
6.00
170 190 210 230 250 270
Vin (Vac)
3.2 Output Over Voltage Protection
Standard: The output over voltage should be within the voltage rating of output capacitor.
Result: Pass
Note: Tested at the output cap end with secondary side of opto-coupler for FB shorted.
Test Data:
Output
Input Voltage 180Vac/50Hz 200Vac/50Hz 230Vac/50Hz 265Vac/50Hz Capacitor
Voltage Rating
Output 9.5A 10.5A 10.5A 10.5A
OVP (V)
No Load 54.25 53.75 53.75 54.00 63V
OVP (V)
Full Load 52.25 52.75 52.50 52.75

3.3 Output Short Circuit Protection
Standard: The power supply must shut down in the event of short circuit condition and automatically return

to normal operating condition once the fault condition has been removed.

Result: Pass

Note: The short circuit protection is tested at the output cap end.

DBTR_2591 03 REV1.0
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Waveforms:

Test Condition: 180Vac/50Hz Input, 48V/9.5A Output. Full Load to Short and Restart at Short Circuit Condition.

Tek {£1F M 20.0ms

Tek (£1 M 20.0ms

SRR

g
g

%f 2
§-

it N
1\7/ : ][// '\1//'
e s
B i 4 \ f A
E) 1.0V &~ @ 7 v ][z 10. Ou:s : 50 UMJ}'\‘)ﬁ‘ © / ][ 178K 2 23}
200V % @ 100v v Ja 10M £ 484V 14:34:30

(CH1-VFB, CH2-VSEL, CH3-VDEM, CH4-Vout)
Comments: Protection Enter (OVP)

E) 10V % @ ][ZZ.OOms
3 By

3 3 BN J[ 3] 2023]
2.00V B 2,00V

10M £ 956V 16:57:10

(CH1-VFB, CH2-VSEL, CH3-VDEM, CH4-VDD)
Comments: Restart at Short Circuit Condition (UVLO)

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output. Full Load to Short and Restart at Short Circuit Condition.

Tek i 4% M 20.0ms

@ 10V % @ 710.0ps S0.0MK/AY €D / 178 2023
@& 200V W 100V & & 10M £ 48,4V 14:35:59

(CH1-VFB, CH2-VSEL, CH3-VDEM, CH4-Vout)
Comments: Protection Enter (OVP)

Tek {£1F M 20.0ms

——

RS ¢ 2.08ms

W ¥V

@ 10V & @ 72.00ms S0.OMK/ED @D \ 88 2023
200V & 200V & - 10M 25 956V 16:56:53

(CH1-VFB, CH2-VSEL, CH3-VDEM, CH4-VDD)
Comments: Restart at Short Circuit Condition (UVLO)

Test Condition: 230Vac/50Hz Input, 48V/10.5A Output. Full Load to Short and Restart at Short Circuit Condition.

Tek i 45 M 20.0ms

50.0M/K/ 7
10M

@ 10V & @ 710.0ps
® 200v 8 10.0V B 484V

(CH1-VFB, CH2-VSEL, CH3-VDEM, CH4-Vout)
Comments: Protection Enter (OVP)

17 8§ 2023
14:38:26

Tek (£1k M20.0ms __

£l - =
B, E}‘ﬁ{gﬁ : 2.08ms

S0.0M%/3 €D\ 88H zoza}
10M & 16:56:40

@ 100V v @ 72.00ms
200V & @ 200V & ; 9,56 V

(CH1-VFB, CH2-VSEL, CH3-VDEM, CH4-VDD)
Comments: Restart at Short Circuit Condition (UVLO)
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reTRemsnTS 500W, Single Stage LLC Power Supply
u Reference Design with KP2591(A)

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output. Full Load to Short and Restart at Short Circuit Condition.

Terfmvi bt M 20.0ms

M 20.0ms Tel

. FRFEE 10X ERTE © 2.06ms

v

IET A

; / %
U u ML/ L in. Van

e o ol 48 e g

R ) bl o Nz : :
EETY Be T ., S 97 ) I JEN N . N W
(CH1-VFB, CH2-VSEL, CH3-VDEM, CH4-Vout) (CH1-VFB, CH2-VSEL, CH3-VDEM, CH4-Vout)

Comments: Protection Enter (OVP) Comments: Restart at Short Circuit Condition (UVLO)

3.4 Input Brown-out Protection
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:
Test Condition: 48V/1A Output, Slowly adjust the input
Tek i 45 _ - M 100ms bk _M 100ms
ol AMAAAAARARAAAA : bl 1\ A A AAA nnn AAMAARAAAARAAAAR
:;UVVVVWVWVVVUV ‘‘‘‘‘ vempnpemn v WV VVVUVVVVVVVVVVVVVVVVVVVUVY
BEREE: 51:3

FRER 0% BERTE -1
® Te I

\/\
VAR

\VERY

B
1) {7” [YOWE 2 Ll 7100 10.0MZ /D O B Y H 100D O 1
ﬁ ﬂm; Mg@? - 14;-;&11; A EE ]1.3:72’?; gﬁo‘(‘g‘gv j[w — NEO? - I"f;-;’it; A BE ﬁ}?g mtmgw jw
(CH1-Vin (ac), CH2-VSS, CH3-VDEM, CH4-VBR) (CH1-Vin (ac), CH2-VSS, CH3-VDEM, CH4-VBR)
Comments: 159Vac Protection recovery Comments: 150Vac Protection enter
i Test Condition: 48V/1A Output Slowly adjust the mleJEm
ol T 45 s

ANAAAARRAAAAAARRRAAAAAAARARAARAAAARN
VVVEVVVVVVVVVVVVVVVVEVVVVVVVEVY

o —iooms

AAAAADAANARANARAASA
VVVVVVVVVVVVVVVVVVVVY

FERZE 10X R E T -500ms
5) :

~Be

10.OM/T/FY @) ]

1259 AN IR 7100 10 OM/T/FY @) )

n \ ] S00mY &y 6 21 ] S00mY By 6 21
[ e e — W R T j[ o) g B Eﬁsﬁ méi; V j iostis
#5514 159V 159 159 159 0.00 152V 152
(CH1-Vin (ac), CH2-VSS, CH3-VDEM, CH4-VBR) (CH1 -Vin (ac), CH2- VSS CH3-VDEM, CH4-VBR)
Comments: 159Vac Protection recovery Comments: 152Vac Protection enter
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

4 Reliability Requirements
4.1 Device Maximum Rating Test

Standard: Capacitor, MOSFET and Diode < 95% Rating.

Result: Pass

Test Data:
200Vac/50Hz Input 265Vac/50Hz Input
Component |Rating 48V/10.5A Output 48V/10.5A Output Result
Short Short
Startup | Steady | Short Start Startup | Steady | Short Start
MOSFET H 650V | 402.0V | 310.0V | 370.0V| 400.0V | 502.0V | 406.0V | 484.0V |502.0V| PASS
MOSFET L 650V | 430.0V | 298.0V | 378.0V | 410.0V | 506.0V | 388.0V | 490.0V |524.0vV| PASS
Resonant
Capacitor 1kV | 398.0V | 256.0V | 344.0V| 496.0V | 440.0V | 241.0V | 380.0V | 634.0V| PASS
Voltage
jofrgirt“ 196A | 83A | 16.4A | 21.6A | 21.4A | 6.7A | 19.0A | 23.0A | PASS
DIODEL 150V | 108.0V | 103.6V [104.0V| 21.1V | 124.8V | 111.6V | 116.0V | 20.5V | PASS
(D9&D12) . . . . . . . .
([I)DIZOSE)DEGZ) 150V | 110.4V | 104.0V [104.8V| 24.9V | 122.8V | 116.0V | 117.6V | 23.8V | PASS
Waveforms:

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Startup

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Startup

Tek i &5 M 20.0ms Tek i &5 M 20.0ms
TERT A BT S0KK i LR 1.43ms i TR S0kX
Tl 1.432ms € 4(?32.0\/ 3]
? O dsuy @ atnoy o
) ? /\«x ! B 5 :
® ; i o
| I E :
Sl e wg® o4 Lk ., e B | B
(CH1-VDrain_H) (CH2-VDrain_L)
Comments: VDrain_H_peak = 402.0V Comments: VDrain_L_peak = 430.0V
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Startup

i M 20.0ms

Te

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Startup

i M 20.0ms

®

P

TR 2kX TRl 45.4ms = 3157ém ra) 19 60 A
) kS ‘ @] 3.196ms 34004
o R A - " /\ . ois /)
/\: /\ / AR \ - A /
" T AL Y s e s R T
;‘,.U,H‘\,.../‘,..x__/;. : i i S
. * \/ ...........
( : : T0.04 )[z 40048 ?Sﬁ“ﬁf’*"‘ (;;;;jo T ][ : = 55:2)023]
100V (7 10.0ps 50.0M/X/¥5 @B S 98H 2023 .
(- 10M g5 54.0V ][ 11:10:32 (CH4-|I’)
(CH3-VCr) Comments: Ir_peak = 19.6A
Comments: VCr_peak = 398.0V
Test Condition: 200Vac/50Hz Input, 48V/10.5A Output, Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Startup Startup
Tek Fii &% M 20.0ms Tek Fii &1 M 20.0ms
| howts ===
BEREE IR EREE bAm
' - E
2 L4 15y LSS T 700 0 mi q.i/ :
" 2 o | ‘ | un g
() ; {b) }‘“’“""W
( ) j[z l,‘OW; ?gw?pgk/%} EI'?:/A 7[ gjgﬁoza 0.0 V j[zz 00|;s ?gw?hg\‘x/ﬂ il-gqﬁ ][ : 12?55023]
(CH2-VDiodel) (CH3-VDiode2)
Comments: VDiodel = 108.0V Comments: VDiode2 = 110.4V
Test Condition: 200Vac/50Hz Input, 48V/10.5A Output, Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Steady State Steady State
Tek ¥4 Tek Fil

M 20.0ms

M 20.0ms

RE SORY ZERUE ¢ 9.67ms ] i R S0kX FERLE ¢ 9.75ms

el O [ T L —
H 5 Q: 9.676ms 3400V
< £2.940ps O AR]S.OV s @ A

AR Y R P SN Jg, e — BAEIAT A RS- NG A RIS SRR UPININE JITIPR SO CHE S . -

o Gl T N NS O SO e A B e e e

o] 5 [ )0 N I T U DURDS DR NSNS UGN T e

W e : : o
CIE Y&, we® R gE VR o ki Y Ol
(CH1-VDrain_H) (CH2-VDrain_L)
Comments: VDrain_H_peak = 310.0V Comments: VDrain_L_peak = 298.0V
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Tek i #

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Steady State

M 20.0ms

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output t,
Steady State

Tek 7 M 20.0ms

» i ZE L ¢ 18.3ms T 5kX Bl 18.7ms
3 O - 16.32m © - 3560V =)
' O 18.351 118 O
{ £29.40ps Q) "A138 et
o Shalzd= 1! B ma)
(3] /T%\'\ 7 W . 9 -~ - &
il 7o N . : \
TR AR 0, PRSI S {,/;, PR, TN R B S TR B B+ iy ? LR
\ \ / \! s
/ \ / \ / Y v \ ol 8
o / \ / \ A\ 0 s - {
7 \ / Y 7 ¥\ ]
b \\\ / \\ i, : \‘\.
Br/' o’ SN’ : g v 3
@ 50.0 V. ]{uoous 50.0M/X/#5 @B S ][ 98 2023 ( © -0 j[zaoous 50.0M/X/%5 @B / J[ 98H 2023]
u 10M 45 54.0V 11:44:15 u 10M 45 54.0V 11:43:46
(CH3-VCr) (CH4-Ir)

Tek i #

Comments: VCr_peak = 256.0V

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Steady State

M 20.0ms

Comments: Ir_peak = 8.3A

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Steady State

M 20.0ms

Tek i 4

TR AR B SOKK BT E  28.1ms A SOKK__ ZER L 28.0ms
) 3 ]
“fo ) o
\l“
{b) o i S NN
( @ )E.wons ?gﬁhgx/’b" ‘1?4/A ][ lg 35!25023 @ 200V j[g}or)ns ?g Srgx/@ Glgqu J[ 12 2545023]
(CH2-VDiodel) (CH3-VDiode?2)
Comments: VDiodel = 103.6V Comments: VDiode2=104.0V
Test Condition: 200Vac/50Hz Input, 48V/10.5A Output, Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short Full Load to Short
Tek Fi 5 MZU‘OTS Tek T &5 MZO,OTS
2 — e
: R ¢ La7us [v : : 7,75 ST
O wweos © Foov ) o
' - @ 149.0us =78.00¥ ]
'_L‘ & 3 ‘ AZ‘Q{OES \{/})_ AM&OV ] L G) .
o i f\MW o
P o s e e 28 JRORE S SOV IO o e o ewene soudh IR OO JOUOR JONOE NORA B
L N i T W > e i B | 7
(CH1-VDrain_H) (CH2-VDrain_L)
Comments: VDrain_H_peak = 370.0V Comments: VDrain_L_peak = 378.0V
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short

M 20.0ms

Tek i #

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short

Tek 7 M 20.0ms

BT 49.9ps

=
O
5 & /\ /\
\/’\/\‘/\ """" ‘P
J \\/' \ / \f "/ \\ // / \?\ /
» ! \ 3 N\ /]
I . \/ N
@ 100 V ]{z 10.0ps SO/ €D ][ 98 2023 ( © S0- j{z 10.0ps :50 - Wi }[ 98H 2023]
u 10M 13.4A 14:03:33 i 10M £ 13.4 A 17:26:16
(CH3-VCr) (CH4-Ir)
Comments: VCr_peak = 344.0V Comments: Ir_peak = 16.4A
Test Condition: 200Vac/50Hz Input, 48V/10.5A Output, Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short Full Load to Short
Tek i 1 M 20.0ms Tek i 1 M 20.0ms
BRI -6‘97mis]
5 REENOEIN - Tt
“o ° ®s & ¥ A | TEE
LT Lo % NN 1 (TTIE. [ N T OUPTTE MIVTIIRL TN, e N VI DU ) S MO \‘ T\“
) o \ e e e
( ](z 400ns o.M/ €@ ][ 98 2023 @ 200V j{z 400ns SO/ @ J[ 98H 2023]
i 10M 25 13.4A 15:35:57 u 10M 13.4 A 15:35:31
(CH2-VDiodel) (CH3-VDiode?2)
Comments: VDiodel = 104.0V Comments: VDiode2 = 104.8V
Test Condition: 200Vac/50Hz Input, 48V/10.5A Outpult, Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Restart at short circuit condition Restart at short circuit condition
Tek Fi 5 MZO‘QTS Tek T &5 M20,0ms
D 2 .
3 S 5) T : : — i 454 S Tr—
‘ : T seo7m @ 400V ) N JPURNE DU NN I .
‘ (@ 589.6us —48.00V ] }
A2.940ps () A448.0 Y |- s @ A
[ BREIAT I 2] =r
PO
SR . wg® @4 | e L T W
(CH1-VDrain_H) (CH2-VDrain_L)
Comments: VDrain_H_peak = 400.0V Comments: VDrain_L_peak = 410.0V
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Restart at short circuit condition

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,

Restart at short circuit condition

Tek T i M 20.0ms Tek i & M 20.0ms
4
B
18] 15
TR By 2K R E ¢ e5oms TR B 2k TR E © 8.02ms ‘
: : 3 (EET: 0 4 ). » g : T P
{a] E] : ] @ 8.;96:: 4$603v A ‘ E xiis:;: 0 —z‘arz?aA.u
| - L a7350ps O ndazov o F 4 \ » / ‘ 47350p O AM450A L
- I i BT -\ ﬁ\ ’\ /" /\ // - BIKE
L. . . bl mid b L ER PR EA ] A Ak :
FAVAVAY S S e L v ATARVAVMIVA
o , LR AR 1
B P v T A s e P o i
(@ 100V ][z 10.0ps 50.0M7%/FH I ][ ‘ 98H 2023} ( 10.0 A )[z 10.0ps 50.0MPR/F I ][ : 98H 2023]
10M 5 1344 14:00:14 10M 5 1344 14:10:53
(CH3-VCr) (CH4-Ir)

Comments: VDiode_peak = 496.0V

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Restart at short circuit condition

Comments: Ir_peak = 21.6A

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,

Restart at short circuit condition

Tek T 45 M 20.0ms Tek Fii 45 M 20.0ms
2 B
TR ATy SOkK ZERNIE ¢ 2.53ms TER AT S0 TERNTE ¢ 253ms :
: ) : b2 ‘ 0 mm © ~gh0.0mv
e ER > e
X . Y s 2241
- T B ol _ W WG
(5 e | : :
‘JM e g Mﬂf\m
LAk
o I
e o :
( [ ][z 400ns 50.0M7R/RY @B /S ][ 98H 2023} 5.00 V )[z 400ns 50.0M%/F @D S/ ][ ‘ 98H 2023]
> 10M 5 1344 15:46:46 10M 2 1344 15:47:21

(CH2-VDiodel)
Comments: VDiodel = 21.1V

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,

(CH3-VDiode?2)
Comments: VDiode2 = 24.9V

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,

Startup Startup
Tek 3145 M 20.0ms Tek #i#E M 20.0ms
D
FER B S0KK i TR ¢ 1.08ms
° o

T.086ms 258,07
 » i : D A2.940ps @) A274.0Y e
i : AT 1

o3 NS S
2
S T S O T i 0 Ol
(CH1-VDrain_H) (CH2-VDrain_L)
Comments: VDrain_H_peak = 502.0V Comments: VDrain_L_peak = 506.0V
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,

Startup Startup
Tek i i M 20.0ms Tek i & M 20.0ms
3
TR B OkK ZERNTE ¢ 18.8ms - i TR B OkX TER L8 & 2.96ms - i » ]
3‘\ 122y ’/\\ //\ ‘ i ‘ 8 ig;;m: Z —2@]1;0001
S AN o CR . : / i A ‘ !A‘Mgs?ufjjyéﬁ%z\m =
® \// by st i ‘ Fry iy \ ] 16
I e 40\ ‘1 % .“‘ \,,‘ T . ; \ j‘ ‘v \
ST TN R ST RS TN
o R k- | | dee=] | ' Lo YLl M W | | )
(CH3-VCr) (CH4-Ir)
Comments: VCr_peak = 440.0V Comments: Ir_peak = 21.4A
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Startup Startup
Tek i i& M 20.0ms Tek T i M 20.0ms
T eI T
T BN R B SO0KX BRTLE * 28 1ms TR B S0k 2 ETLE * 28 2ms i
: : : (5] : » ‘ B - W 5) —Ei:zoov |
™ B e (B 28.15ms -122.8V
(3] o) T e | - ‘ £2.940ps @ A1196V |
......... : . \ BRIV
R |
\‘\ FU\[ T SR PSSR RTINS (PSRRI i WL
o : ; i : ! {b) |l : :
( [2] [z 400ns 50.0M7R/RY @B /S 98H 2023 (@ 200V [z 400ns 50.0M%/F @D /S 98K 2023
{ > 10M g 13.44 ][ 15:19:30 J { 10M g 13.44 ][ 15:18:52 ]
(CH2-VDiodel) (CH3-VDiode2)
Comments: VDiodel = 124.8V Comments: VDiode2 = 122.8V
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Steady State Steady State
Tek Fi 5 M 20.0ms Tek Fi s M 20.0ms

2 - -
GEHREL S0KE ] _ﬁug: 9.22ms _ 110kX ﬁ?ﬂj\_{g: 9.20ms - .
5 : E : 0 - -9.221ms © 41;56‘0\/‘ : . )
3 ! @l 9.224ns 1320
; il o vl b L s g by IR T IS TR DA Ty AL o
(5] : y T (2} ik )il
{b) : TR N PR N e e,
o o weg® Sh L o) - T L A WiR
(CH1-VDrain_H) (CH2-VDrain_L)
Comments: VDrain_H_peak = 406.0V Comments: VDrain_L_peak = 388.0V
DBTR_2591_03_REV1.0 Kiwi Instruments Corp.
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reTRemsnTS 500W, Single Stage LLC Power Supply

u Reference Design with KP2591(A)
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output t,
Steady State Steady State
Tek i # M 20.0ms Tek i 4 M 20.0ms

- Fo EREE © T.om R B oKX R E © .om
; : [m] 31.0V . [m]
O “U] I\/v O
A BRI B o g
A S NS T .V, W /
Noria) g i g n e o e g
L Aot e N\’ e’ i - ” N G =
{b) i
NC ‘ T V W T :
= e g Sn ) agas ST g S0 | age)
(CH3-VCr) (CH4-Ir)
Comments: VCr_peak = 241.0V Comments: Ir_peak = 6.7A
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Steady State Steady State

Tek it M 20.0ms Tek Tl 45 M 20.0ms

ZR A B SOKK B E  28.2ms TR 28.2ms
[5) ‘ O = |
2 H—— — O
o pod (3] e \\ ‘ XY |
I
- = LA SR KRR T CX 5 "R
( Z) ](z 400ns ?gﬁr\gx/@ ?‘/A ][ 12325135023 @ 200V j{g 400ns ?g Sﬁx/” ?4/A J[ 12 25]0‘2'023]
(CH2-VDiodel) (CH3-VDiode2)
Comments: VDiodel = 111.6V Comments: VDiode2 = 116.0V
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short Full Load to Short
Tek ¥ 45 M 20.0ms Tek 3 4% MZO,OTS
2 e e T
TRz : ﬁ_{‘ﬂuﬁz Td7ps i i i _ : g;ﬂug: 135ps :
ﬁ ID:"145‘8ﬁ‘@‘:94‘°V"|: et @ 4o
o u : : A‘;é{ggs ® 25600 | O : : | : .0
e o 5 s o, 0L O TN DO OO NS IO o T o e swe s D08 JOUNL IONL IR TS W
@ 100 V )[z 4’00ns ?g;rgwﬂ 4/A ][ 132);]42023] ( @ )[174(00ns ?gﬁrg/(/ﬂ %4& }[ 1183&;023}
(CH1-VDrain_H) (CH2-VDrain_L)
Comments: VDrain_H_peak = 484.0V Comments: VDrain_L_peak = 490.0V
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reTRemsnTS 500W, Single Stage LLC Power Supply

u Reference Design with KP2591(A)
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short Full Load to Short
Tek 3 4 M 20.0ms Tek i £ MZO‘Drfvs
|

EREE : 21

4
Lg 0
Z s 5kX. BN TLE ¢ 161y 7
0]

D 147.805 @ jjﬁe oV . \ i
& 177.2ps 6000V |1 4
229:40s @ A374.0Y | | 7 } y:
RENHAE ! \
i t d \ 4 d : 3
\/ \/ i Nivig
L\ i NS \_J A <
B : i
m— o g B i) e e, W W | T
(CH3-VCr) (CH4-Ir)
Comments: VCr_peak = 380.0V Comments: Ir_peak = 19.0A
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short Full Load to Short
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(CH2-VDiodel) (CH3-VDiode2)
Comments: VDiodel = 116.0V Comments: VDiode2 = 117.6V
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Restart at short circuit condition Restart at short circuit condition
Tek i i MZO‘Or.ns Tek i i MZO,UTS
D l 2 l
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(CH1-VDrain_H) (CH2-VDrain_L)
Comments: VDrain_H_peak = 502.0V Comments: VDrain_peak = 524.0V
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Demo Board Test Report

500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Restart at short circuit condition

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,

Restart at short circuit condition

Tek Hi 4L M 20.0ms Tek i = M 20.0ms
4
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(CH3-VCr) (CH4-Ir)

Comments: VCr_peak = 634.0V

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Restart at short circuit condition

Comments: Ir_peak=23.0A

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,

Restart at short circuit condition
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0
TERIIE - 977 B SORY TR E ¢ 577us :
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10M 5 1344 15:43:50 10M 2 1344 15:44:32

(CH2-VDiodel)
Comments: VDiodel = 20.5V

4.2 Bmax Test

(CH3-VDiode2)
Comments: VDiode2 = 23.8V

Standard: Steady state rated load: Bmax < 0.32T; Transient and its peak load: Bmax < 0.38T.

Result: Pass

Note: The number of turns on the transform primary side is 19, and the sectional area is 196mm?, Lp is
100uH, leakage inductance Lp’ is 1.7uH. The number of turns on the resonant inductor is 20 and the
sectional area is 62mm?, Lr is 18uH. If the primary current of transformer cannot be measured, resonant

current and leakage inductance Lp’ are used instead.

Test Data:
Comment Resonant Inductor Transformer

Vin 200Vac/50Hz | 265Vac/50Hz | 200Vac/50Hz | 265Vac/50Hz | Bmax-limit (T) Result
Output 48V/10.5A
Startup 0.285T 0.311T 0.009T 0.010T 0.32 PASS
Steady 0.120T 0.097T 0.134T 0.046T 0.38 PASS
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Short 0.238T 0.276T 0.105T 0.009T 0.38 PASS
Short Start 0.314T1 0.334T 0.010T 0.010T 0.38 PASS
Waveforms:
Test Condition: 200Vac/50Hz Input, 48V/10.5A Output, Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Startup Steady State
Tek i i M 20.0ms Tek i & M 20.0ms
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0
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(CH4-Ir) (CH1-VGH, CH2-VGL, CH4-Ir)
Comments: Ir_peak = 19.6A Comments: Ir_peak = 8.3A
Test Condition: 200Vac/50Hz Input, 48V/10.5A Output, Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short Restart at Short Circuit Condition
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(CH1-VGH, CH2-VGL, CH4-Ir) (CH4-Ir)
Comments: Ir_peak = 16.4A Comments: Ir_peak = 21.6A
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output
Startup Steady State
Tek i iz M 20.0ms Tek i &5 M 20.0ms
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(CH4-Ir) (CH1-VGH, CH2-VGL, CH4-Ir)
Comments: Ir_peak = 21.4A Comments: Ir_peak = 6.7A
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500W, Single Stage LLC Power Supply
Reference Design with KP2591(A)

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short

Tek i 45 M 20.0ms

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output

Restart at Short Circuit Condition
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(CH1-VGH, CH2-VGL, CH4-Ir) (CH4-Ir)

Comments: Ir_peak = 19.0A

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Startup

M 20.0ms

. M
18]

Comments: Ir_peak = 23.0A

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Steady State
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(CH4-1r) (CH1-VGH, CH2-VGL, CH4-Ir)

Comments: Ip’_peak = 19.6A

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short

Comments: Ip_peak = 5.0A

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output,
Restart at Short Circuit Condition
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(CH1-VGH, CH2-VGL, CH4-Ir) (CH4-Ir)

Comments: Ip_peak = 3.9A

Comments: Ip’_peak = 21.6A
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500W, Single Stage LLC Power Supply

Reference Design with KP2591(A)

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Startup

Tek i 45 M 20.0ms

4 M
[$]
e

ZERNIE ¢ 2.96ms

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Steady State

M 20.0ms
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(CH4-Ir) (CH1-VGH, CH2-VGL, CH4-Ir)

Comments: Ip’_peak = 21.4A

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Full Load to Short

Tek i 45 M 20.0ms

Comments: Ip_peak = 1.7A

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Restart at Short Circuit Condition

Tek i 45 M 20.0ms
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(CH1-VGH, CH2-VGL, CH4-Ir) (CH4-1Ir)

Comments: Ip’_peak = 19.0A

4.3 Thermal Test

Comments: Ip’_peak = 23.0A

Test Condition: 200Vac/50Hz input; 48V/10.5A output; Burn-in 2 Hours @ Open Air with no airflow, Ta is the

ambient temperature.

Standard: MOS, IC and Diode: Ta=30.3°C, Trise<90 ‘C. Transformer and Resonant Inductor: Ta=30.3C,

Trise<120°C.
Result: Pass

Test Data:

Trise(C)

48V/10.5A

Ta: 30.3C

Location

200V/50Hz

T(C) Trise(C)

KP2591

58.1 27.8
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500W, Single Stage LLC Power Supply

Demo Board Test Report

Reference Design with KP2591(A)

MOSFET H 90.8 60.5
MOSFET L 89.6 59.3
DIODE1 &2 92.3 62.0
DIODE 3 & 4 95.7 65.4
Rectifier 1 & 2 83.4 53.1
CM1 Inductor 54.7 24.4
CM2 Inductor 102.0 71.7
Output Inductor 79.2 48.9
Transformer 119.6 89.3
Resonant Inductor 73.4 43.1

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output

P1 91.7

8= 1196 (i

o

29.3

£:1.00

Comments: TOP Side Tmax=119.6°C (Transformer)

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output

&= 1041

P1 61.0

\2023-04-30 03:40:25
Comments: Bottom Side Tmax=104.1C
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Revision History

DATE REV DESCRIPTION
2023/08/18 1.0 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, fithess for any purpose or
non-infringement of third party rights, nor does Kiwi convey any license or permission including without
limitation the intellectual property rights of Kiwi or any third party. Users should warrant that third party
intellectual property right or other right is not infringed when integrating Kiwi products into any application or in
use. Kiwi will not assume any liability arising from any said application or use, and especially disclaim any
liability including without limitation any consequential or incidental damage. Without written declaration, Kiwi
products are not designed for use in surgical device implant into the body or other life sustain systems. This
disclaimer supersedes the disclaimers in previous versions.
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