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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- duty cycle, and the maximum operating frequency is
capacitor Discharge Function up to 350kHz.

® Support Application without PFC Stage

® Wide AC Input Range(180Vac™265Vac) with

The demo board of KP2591(A) is a single stage LLC
converter without PFC stage to converter AC input
voltage (180-265Vac) 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 (burn-in 20 minutes @

open air of Ta=25°C with no airflow), 9.75A of
continuous output current for 190Vac, and 9A of

high efficiency up t0 93.16% @ 265Vac & 10.5A
Load (NTC Loss is included, which accounts for
nearly 1% of total efficiency)

® Standby Power Consumption <240mW under
Standby mode

® Integrated Protection Features of Auto-
Recovery Mode

APPLICATIONS continuous output current for 180Vac.

® Adapter Power Supply And the demo board is integrated with complete
® TVLCD Power Supply protection functions, such as output OVP, output
® LED Applications 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 9 105 105 A 105AQ@ gq\égslazcssv%

500W @ 200Vac™265Vac

Rate Output Power Pout 432 500 W 432W @ 180Vac
Ripple & Noise Vripple 0.52 Vp-p Board endl_@cl))a2d30Vac Full
Maximum Full Load Efficiency n 93.16 % Board end @265Vac
Standby Power Consumption Pst 237 mwW @265VacMugg:r Standby
Startup Time Tst 492 ms Tested atlggl?\{ce)\;:QSOHz and
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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Bill of Material

Demo Board Test Report

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

No. Designator Value Description Package | Manufacturer Part Number
DG500-5.08-
1 HS1 heart sink, 50mm*8mm*28mm TH KEFA 03P-14-
00A(H)
2 HS2,HS3 heart sink, 80mm*8mm*28mm TH
H pi V 20A DG500-5.08-
3 P eader, 3- mGSr.((e):rr]nm 300V 20 T™H KEFA 03P-14-
00A(H)
Spring Brass, Tin-plated, Ear for
4 FUSE1 250Vac/10A 5*20mm Fuses & 250Vac 10A TH Littlefuse 011105012
Time-Lag Fuse
5x20mm Time-Lag surge withstand .
5 FUSE1 250V/10A ceramic body cartridge fuse TH Littlefuse 0215010.MXP
Transformer,ETD44,
Pri:Sec1:Sec2:Aux = 14:4:4:2,
6 T 120uH Pri:0.1Tmm*100 Wire ™
Sec:0.1mm*200 Wire
High Voltage, Half-bridge LLC
7 U1 KP2591SGA Resonant Controller SOP-16 KIWI KP2591SGA
Precision adjustable shunt,
8 U2, U3 TL431 VREF=2 5V 1% 37V SOT23 JSMSEMI TL431
25A 600V BRIDGE
9 BD1, BD2 600V/25A RECTIFIER(VF=0.95V@IF=12.5A) GBU World GBU2506L
10 C1,C10 1nF/1000V Ceramic Cap 1000V +10% X7R 1206, WE 8.85342E+11
11 C16 1nF/50V Ceramic Cap 50V £5% NPO 0603 WE 8.85012E+11
12 R7,R14 Jump / 1206 / /
13 | 3 %‘g’ C5 1 1ouFro00v Ceramic Cap 100V £10% X7R 2220 PSA FSS%L‘)&WO
14 c7 2 20F 50V Ceramic Cap 50V £10% X5R 0603 YAGEO R
Electrolytic Cap 50V 6.3*11mm ERS1HM470E
15 Cc8 47uF/50V P25 TH AISHI 110T
Y1 Capacitor 400Vac SMD
16 C11 2.2nF/400V 7.8*5.4*2 38 SMD TRX TMY1222M
17 c12 22uF/50V |  Electrolytic Cap 50V 5*11mm P2.0 ™ AISHI ERSPM220D
18 C13 10nF/50V Ceramic Cap 50V £10% X7R 0805, WE 8.85012E+11
19 C15,C18 100nF/50V Ceramic Cap 50V £10% X7R 0603 WE 8.85012E+11
. CCO0603KRX7
20 C17 470nF/50V Ceramic Cap 50V £10% X7R 0603 YAGEO ROBBA74
21 C20, C29 10nF/50V Ceramic Cap 50V £10% X7R 0603 WE 885012206089
22 C22 47nF/50V Ceramic Cap 50V £10% X7R 0603 WE 885012206093
23 C24 1uF/50V Ceramic Cap 50V £10% X7R 0603 WE 885012206126
24 %%% %%11 1nF/50V Ceramic Cap 50V £5% NPO 0603 WE 885012006063
25 Cc28 1nF/1000V Ceramic Cap 1000V £10% X7R 1206 WE 885342208018
26 C30 22pF/50V Ceramic Cap 50V 5% NPO 0603 WE 885012006053
27 C32 100pF/50V Ceramic Cap 50V 5% NPO 0603 WE 885012006057
Electrolytic Cap 450V 18*35mm EWH2WM101
28 CE1 100uF/450V P75 TH AISHI M350T
Electrolytic Cap 450V 18*40mm EWH2WM151
29 CE2, CE3 150uF/450V P75 TH AISHI M450T
Kiwi Instruments Corp.
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Demo Board Test Report

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

30 CEAé,E%ES, 680UF/63V Electrolytic Cap;gOV 12.5*25mm TH AISHI ERR;;g_?_&W
31 | CF1,CF2 33nF/1000V F"Tsc,f?_%?‘;g‘_’gmm%ﬂ\gdc TH KYET KP33§,‘1’ 15000\/
32 | CF3,CF4 | 68nF/630V Film Capactor 630¥ac TH KYET KPo83 19630V
33 cM2 3.3mH/4A InductXX?sZT=ElAe!(;{rgg=il§35mQ, ™ Elekironik 744824433
w | O : O2 | saonpiazevac | X2 CopaciorZioVac 158514 "y WE 390324024003
35 %\\((13 % | 22nFi400vac | Y1 Capacitor 400vac £10% T5P10 | TH STE W5 e
36 | DV D3 D101 soovita DIO FRD 600V 1A 1.7V@1A SMA Onsemi ES1J
37 | P2DOP% 1 1s0viz0m DOIDE 150V 30A 1.05V@15A TH cJ SBDFI01S0S
38 Dgig%ﬂ?’ 100V/0.15A D'Of%\),g%\gxfm SOD123 o 1N4148W
39 D13 0Q/5% Chip Resistor +1% 1/4W SOD123 FH RS-06000FT
40 | P1LDTS PHOTO TR 50mA 200%-400% SMD-4 | EVERLIGHT EL816§;(A)(T
41 Qt, 3, soov/31a | MOSFETO0OVIATOSmMA@IOV, | 16 55 Infineon IPP60R099CP
42 L1 330nH INDUCTOR lrated 20A Rde SMD WE 744305033
43 | Q2,4 45V/500mA PNP 45V 500mA 300mW SOT-23 onsemi B
44 Q5 60V/1.5A 500;\'7(2)?8(\)’”: A?Ef&)m ) T0-126-3 ST BD138
45 Q6, Q7 50V/300mA MOSﬁFgQ5§)\1’g’\9%r8§nf’£0mW SOT23 | ElecSuper BSS138L
46 | Q8,Q9 MMBT3904 B%i%gg’ofn%m " SO-T23 cJ MMBT3904
a7 | RLRERZ5 | 300005% Chip Resistor 5% 1/4W 1206 FH 06K:F;OS(;OFT
ag | RERLRS 10kQ/1% Chip Resistor +1% 1/4W 1206 FH OBk ST oET
49 RS, R9 2.2MQ/% Chip Resistor +1% 1/4W 1206 FH O6LooAE T
50 | R10,R11 IMQI1% Chip Resistor +1% 1/4W 1206 FH Ay
Ri12, R13,
51 E;?: RRZZZ? 5.10/1% Chip Resistor +1% 1/4W 1206 | UNI-ROYAL | 12000WAFS1OK
R41
52 R15 24.9KQ1% Chip Resistor +1% 1/10W 0603 FH -
53 | R16, R64 8200/1% Chip Resistor +1% 1/10W 0603 FH OSKIDOET
54 | R17,R24 51kQ/5% Chip Resistor 5% 110W 0603 FH o3k oET
55 | R18,R23 00/1% Chip Resistor +1% 1/4W 1206 FH RS-06000FT
56 R28 15001% Chip Resistor +1% 1/10W 0603 FH BT
57 | R29,R30 3kQ/1% Chip Resistor +1% 1/10W 0603 FH DaKDET
58 | R32,R35 1KQ/1% Chip Resistor +1% 1/10W 0603 FH A
59 R33 39kQ/1% Chip Resistor 1% 1/10W 0603 FH A
DBTR_2591(A)_01_REV1.0 Tel: +86-18681§§g(|)23tmm?§§ﬁ erJ'yq@cokmic.com -5-

2023-04-14

www.cokinsemi.com




7\
ICiI\vI

INSTRUMGNTS

|

Demo Board Test Report

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

6o | ROLRI 43kQ1% Chip Resistor +1% 1/10W 0603 FH -
R26, R36, — RS-
61 R56, R57 2.2kQ/M1% Chip Resistor £1% 1/10W 0603 FH 03K2201FT
62 R38 10kQ/1% Chip Resistor +1% 110W 0603 FH -
63 R39 20kQ/1% Chip Resistor +1% 110W 0603 FH 03KDODoET
64 R42 33kQ/1% Chip Resistor +1% 110W 0603 FH A
65 R43 3.6kQ/1% Chip Resistor 1% 110W 0603 FH . g
— RS-
66 R44 15kQ/1% Chip Resistor £1% 1/10W 0603 FH 03K1502FT
67 | FOLa 3.9kQ/1% Chip Resistor +1% 110W 0603 FH O3KBODET
68 | RA47,R54 5.1kQ/1% Chip Resistor 1% 1/10W 0603 FH 03K§1'5’61FT
69 | R49,R50 4.3kQ1% Chip Resistor +1% 110W 0603 FH -
70 R51 100kQ/1% Chip Resistor +1% 110W 0603 FH o3k et
71 R52 1.8k0/1% Chip Resistor +1% 110W 0603 FH DBk STET
72 R53 100Q/1% Chip Resistor +1% 110W 0603 FH 03K SDOET
73 R55 24.90/1% Chip Resistor +1% 110W 0603 FH OBKOET
74 RT2, RT3 MF72 3D25 NTC 3Q @ 25C 9A @ 25°C TH Shiheng MF72 3D25
75 RV1 10D471 VARISTOR 300VAC 70J 2500A H WE 820513011
76 S1 / 2.54mm 2 Position DIP Switches TH / YDAO2HG2
77 z1 MMS25235C- | Diode Zener 15V £2% 500mW | SOD-123 | visHay | MM3£5235C-
78 73,724 BZT52-B24S Diode Zener 24V 2% 200mW | SOD-123 PANJIT BZT52-B24S

DBTR_2591(A)_01_REV1.0
2023-04-14
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Transformer Manufacture Guide

1 Electrical Diagram

Bobbin TOP View

(ETD44) 12 5 12

OJONONONONOIONO Np Ns
8 7 6 5 4 3 2 1 10 5,6
15 =DIG 3.4

Naux Ns2
O O 0O 14 7.8

10 12 14 15

2 Winding Diagram

el Pk Pk

Ik 8

3 Winding Order

Number | Winding Layer Start End B Turns Note
(mm)

1 Npri Primary Pin12 Pin10 0.1*100P 14Ts Dense

2 Naux Auxiliary Pin15 Pin14 0.2*2P 2Ts Dense

3 Ns1 Secondary Pin1,2 Pin5,6 0.1*200P 4Ts Dense

4 Ns2 Secondary Pin3,4 Pin7,8 0.1*200P 4Ts Dense

Kiwi Instruments Corp.
Tel: +86-18681585060 E-mail: wyg@cokinic.com -7-
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4 Electrical Specification

Demo Board Test Report

500w, Single Stage LLC Power Supply

Reference Design with KP2591(A)

(tie 1,2,3,4,5,6,7,8)

ltems Test Pin Specification Test Condition
Primary Inductance 100kHz,100mVAC, Ls Pin12-10 120pH (£10%)
Leakage Inductance 10kHz,100mVAC. Ls Pin12-10 20pH (£10%)

Turn Ratio (12-10): (15-14) 14Ts:2Ts
Turn Ratio (121011250134 14Ts; 4Ts:4Ts
DC Resistance @20°C Pin12-10 0.05R Max
DC Resistance @20°C Pin1,2-5,6 0.01R Max
DC Resistance @20°C Pin3,4-78 0.01R Max
5 BOM
Number Materials Specifications

1 Core ETD44, 8+8 pin, Vertical

2 Bobbin ETD44, TPG33 or equivalent, AE=175mm?

3 Wire 0.1mma®*100P, 2UEW, Litz

4 Wire ®0.2mm, 2UEW

5 Wire 0.1mm®*200, QA-1/155

6 Duct tape W=13mm, T=0.1Tmm

7 Barricade W=4mm, T=0.1mm

DBTR_2591(A)_01_REV1.0
2023-04-14

Tel: +86-18681585060

Kiwi Instruments Corp.

www.cokinsemi.com

E-mail: wyg@cokinic.com -8-




7\
ICiI\vI

INSTRUMGNTS

|

Test Result
1 Input Characteristics

Demo Board Test Report

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

1.1 No Load Input Power Dissipation

Standard: While input 180Vac™265Vac and the output is no load, the input power loss must be less than 1W.
Result: Pass

Test Data: (Switch S1 to ON is Normal Mode, and Switch S1 to OFF is Standby Mode)

Vin (ac) 180V 200V 230V 265V Result
NOF[t”c]f‘a'l'(\c\%de 1.894 1.932 2.236 0.88
St?;‘tgg(':/"v‘;de 0.165 0.165 0.195 0.237 PASS
1.2 Efficiency
Standard: The average efficiency tested at the board end should larger than 89% @230vac.
Result: The loss of NTC accounts for nearly 1% of the total efficiency.
Test Data:
Average Eff (%)
Output
200Vac 230Vac 265Vac Result
48V 88.34 90.79 90.72 PASS
Efficiency (48V/10.5A):
Vin (Vac) Fline (Hz) Pin (W) Vout (V) lout(A) Pout(W) Eff (%) Eff_AVG (%)
545.70 47.80 10.500 501.869 91.97
408.20 47.80 7.875 376.433 92.22
200 273.90 47.80 5.250 250.929 91.61 88.34
142.40 47.78 2.625 125.417 88.07
64.42 47.76 1.050 50.148 77.85
538.40 47.727 10.500 501.134 93.08
403.10 47.733 7.875 375.897 93.25
230 50 269.80 47.728 5.250 250.572 92.87 90.79
138.11 47.707 2.625 125.231 90.67
59.58 47.702 1.050 50.087 84.07
538.40 47.767 10.500 501.554 93.16
403.70 47.769 7.875 376.181 93.18
265 270.40 47.763 5.250 250.756 92.74 90.72
141.05 47.755 2.625 125.357 88.87
58.52 47.748 1.050 50.135 85.67
DBTR_2591(A)_01_REV1.0 Tel: +86-18681§§g(|)23tmm?§§ﬁ erJ'yq@cokmic.com -9-
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Demo Board Test Report

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

Efficiency(%)

100.0%
95.0%
i —0
90.0% /
—e— Full Load
—e— Average
85.0%
180 200 220 240 260 280
Vin(ac)
Efficiency (%)
100.0%
95.0% -
—4 — —0
90.0% o
S % //
s 850% ¥/
H / —0— 200Vac
80.0%
o/ —0— 230Vac
75.0% 265Vac
70.0%
0% 20% 40% 60% 80% 100% 120%
Load

2 Output Characteristics

21

Output Line Regulation and Load Regulation

Standard: Under the input voltage 200Vac™265Vac, 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
200Vac/60Hz 47.760 47.778 47.796 47.801 47.797 0.09%
230Vac/50Hz 47.702 47.707 47.728 47.733 47.727 0.06%
265Vac/50Hz 47.748 47.755 47.763 47.769 47.767 0.04%
Line
. 0.12% 0.15% 0.14% 0.14% 0.15%
Regulation
Kiwi Instruments Corp.
DBTR_2591(A)_01_REV1.0 Tel: +86-18681585060  E-mail: wyg@cokinic.com -10-
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2.2 Ripple & Noise

Standard: Under the input voltage 180Vac™265Vac, Vripple_max<150mV.

Result: Most of the ripple voltage comes from the ripple of the bus capacitors, which depends on the value
of the bus capacitors.

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

No Load Ripple(mV) Full Load Ripple(mV)
Input Voltage
48V/0A 48V/10.5A
180Vac/50Hz 0.604V 0.572V(48V/9A)
200Vac/50Hz 0.592v 0.496V
230Vac/50Hz 0.292v 0.52v
265Vac/50Hz 0.202v 0.304V
Waveforms:
N Test Condition: 180V32<5/0?30Hz Input 48V/9A Output TeTest Condition: 200\/3%0509!-'2 Input 48V/10.5A Output
o !\J\J\._LU\J\,L ’\JJ\..U A t‘t_twtwt_ o AAAA NN NN NN J\wf\_!\u AN

EREE 0 TR E T ALam . i s e TR 37

O - 3ss6me @ 476.0mv 32.76ms € 380.0mV
O 40 78ms g —A9F O0m! 36.860ms —~116.0mY
Qi 2498 Gy

71.926ms I3
B

@ 200mY Ay ; ]{ZZO:Oms ?gatgx/;b\ 400/\/ ][ ggfsgaza} @ 200mY ARy ; J[zu;am: ?gh,?tg‘;\/w 400/v I i;g?géoza]
(CH2- Vripple) (CH2- Vripple)
Comments: Vripple=0.572V Comments: Vripple=0.496V
Test Condition: 230Vac/50Hz Input, 48V/10.5A Output st Condition: 265Vac/50Hz Input, 48V/10.5A Output
Tek M 20.0ms
el A A I A S S A
EREEIT R T - = BRFELSY : FREE, o : N : N
U o T o . S N m
rlj B i 32.48ins —112.0mYy L‘_t : N "
ol : | i :
(@ 200mv_ ey - : — j[ZZ‘U:OmS ?gbjtgwﬂ 4oufv ][ ng{aéoza} (@ 100my A~ ; j[z:tt;Oms ?gdtgx/ﬂ 4oofv ][ i;;gﬁlsoza]
(CH2- Vripple) (CH2- Vripple)
Comments: Vripple=0.52V Comments: Vripple=0.304V

Kiwi Instruments Corp.
DBTR_2591(A)_01_REV1.0 Tel: +86-18681585060  E-mail: wyg@cokinic.com -11-
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Test Condition: 180Vac/50Hz Input, 48V/0A Output . Test Condition: ZOOVES/OSOHZ Input, 48V/0A Output
Tel _ M40.0ms el ms
B— NF\\ \_J’\\\\_Jh\‘ *_'_JD —_— — —~—
BHET 2% TR 67.0m _ = FERET Y %ffm%i &7 .0ms :
| | [ -43.00ms @ -344.0mV : [m] 43.00ms @) -328.0m¥
(@} 62.20ms =260, 0mY H : O 62.20ms —264.0mY

- : 19.20ms (3 A604.0mY

A19:20ms () A592.0mY
FEAT

S

(@ zo0mv_ - ][zzu‘m.m igrgrgx@ 400/v J[ g ;5!52023] @ 200w ; )[zzoiomx igb;»gx/@ 4.00/\/ ][ 1;;5}15023]
(CH2- Vripple) (CH2- Vripple)
Comments: Vrlpp|e=0604V Comments: Vr|pp|e—0 592V
Test Condition: 265Vac/50Hz Input, 48V/1.05A Output . Ij;;st Condition: 265Va<M:§USOOHz Input, 48V/1.05A Output
Tel M 20,0ms el ms
‘,/f\f\\—__d - Nr\\\//\ L
BRI X TS« 3hims_ . BREF X GRRE 3w
b ‘ O 2270m @ Ledomy O 2130ms © 118.0m¢
: : O 323ms  -12momv : : : O W80ms  -84.00mY |
- 4 A9 800ms @ 1,292 0 .-‘»‘ 0y sg;gfﬁazoz Orrivé
e~ °
0] H : :
@ 100mY iy ‘ j{z 10‘0m; ?gang/ﬂ mofv ][ %:gﬁoiozﬂ = H ][z 10:0m: igﬁﬁxw 4.00[\/ ][ i;é?siozﬂ
(CH2- Vripple) (CH2- Vripple)
Comments: Vripple=0.292V Comments: Vripple=0.202V

2.3 Load Transient Test

Standard: Under the input voltage 180Vac™265Vac, 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.

Input Voltage 180Vac/50Hz 200Vac/50Hz 230Vac/50Hz 265Vac/50Hz
AVo 0.8v 0.744V 0.736V 4.54V
Waveforms:

Test Condition: Load 48V/(0.09-8.1)A, frequency 100Hz, duty Cycle=50%, slew rate=0.25A/us
180Vac/50Hz Input

i dd Bl ddddddddddd
H U _J | ‘J‘TUK lpgapppepppeppaeepag

R FE 20K

,U

D

"’-6 200mV Aty ‘ 12 \rn;; 25.0M7%/§5 ‘ 114F l
P N I 408V )

(CH1-Vpfcok, CH2-Vo(AC), CH3-lo, CH4-lac)
Comments: AVo =0.8V

Kiwi Instruments Corp.
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Demo Board Test Report

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

Test Condition: Load 48V/(1.05-9.45)A, frequency 100Hz, duty Cycle=50%, slew rate=0.20A/us
ZOOV%SZ?WQHZ Input 230Vaq/§0Hz Input

Tek {£11 Tek %1t . -
A A A A A A A A A A A A A A A A A A A A A A A A G

N LU I e o

R 0% B T Lo : ERRE 10T FREE « Tien :

i o] ~73.70ms €Y - 464:0my i
) = 73 " e AZ%TM/
s | Bt
CIRE : ,
N ! \

®| § | .

= G F A W BT 7 G T W

(CH1-Vpfcok, CH2-Vo(AC), CH3-lo, CH4-lac) (CH1-Vpfcok, CH2-Vo(AC), CH3-lo, CH4-lac)
Comments: AVo =0.744V Comments: AVo =0.736V

Test Condition: Load 48V/(1.05-9.45)A, frequency 100Hz, duty Cycle=50%, slew rate=0.25A/us
265Vac/50Hz Input

Tek (Z1E

TERR T 10X BERLE - —7Lems
| (-0 -75:80ms € - 1640V
: | O -65.84ms -2.900 Y
R i 9 960ms () -A4.540Y ol

AN TN
V)

;ggx w: ][24 00ms
(CH1-Vpfcok, CH2-Vo(AC), CH3-lo, CH4-lac)
Comments: AVo =4.54V

s

Fi]

25 OMZT/%5 7
10M £ 408y

114K 2023
16:35:10

2.4 Capacitive Load Startup Test

Standard: While capacitance load is 3000uF, the power supply can turn on normally and the output is in the
rated range.

Result: Pass
Note: Tested at the output cap end.

Test Condition: 180Vac/50Hz Input, 48V/9A Output

Tek #14 M 100ms

TestHCondition: 200Vac/50Hz Input, 48V/10.5A Output
Tek 4 M 100ms 5

FRRE 10

;35 SR
&)

[ o) T

(@@ i« by ‘ i:wqur £33 ]'E 10.0ms gl(:,jrvvm"i:k ‘ 11 w‘wﬁ\-i )
(CH1-Vo, CH2-Vinac) (CH1-Vo, CH2-Vinac)
Comments: Raise Time=8.6ms Comments: Raise Time=7.4ms
Kiwi Instruments Corp.
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Kl/\-)l Demo Board Test Report

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

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

Tek {3 M 100ms Tek F

7 10.0ms 10.0MeT /b / ‘[ 1148 3023] 10.0V & )7 10.0m 10.0MPT/ES s H 114 2023)
J_ir0sii2 T s / 17:06:31

10M g 408V 10M 35 408V
(CH1-Vo, CH2-Vinac) (CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Raise Time=7.1ms Comments: Vo-peak=7.2V

2.5 Startup Time and Raise Time
Standard: The startup time should be less than 3s @180Vac™265Vac.

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/I9A 48V/10.5A 48V/10.5A 48V/10.5A
Startup Time(ms)
Full Load 494ms 492ms 476ms 473ms
Raise Time(ms)
Full Load 8.1ms 5.68ms 4.88ms 5ms
Raise Time(ms)
No Load 6.04ms 5.52ms 5.04ms 4.64ms
Waveforms:
. ﬁ;’est‘COnditign: 180Vac/50Hz Input, 4§V/9A O‘utput Test Condition: 200Vac/50Hz Input, 48V/1O 5A Output
el — I : | . Tek FsT \9 . [ >
O —420.0ms @ 4320V & -358.0ms 43.20¢
O 65.00ms 4800 (8] 134.0ms 4.800 \/

£:494,0ms G) £33.40Y

G A492 Oms
] E?é fhie

[b] ; RSN RERRRRREE
o § o

.2 s a (1000 T OP}A; o } : [6R_10C : (1000 - 100N FD 1

) 10.04 By 4 JIR 10M £ 408 V 114K 2023 10.0 & 5y 100 V 10M J5, 408V J7 114§ 2023
[ [ FHE =N E B[R TEE ]LJMO‘?? & FHE BE EXE TEE ]@15‘11‘29
[ 3 Eobagin) 3254 3.25 3.25 3.25 0.00 [ 3 Fopatic) 3.20 4 3.20 320 3.20 0.00

(CH1-Vo, CH2-Vinac, CH3-Ir) (CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Startup time=494ms Comments: Startup time=492ms

Kiwi Instruments Corp.
DBTR_2591(A)_01_REV1.0 Tel: +86-18681585060  E-mail: wyg@cokinic.com 14-
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Test Condltlon 230Vac/50Hz Input, 48V/10 5A Output
Tek ¥ 15 [ :

06 -341.0ms 43.20 ¥
O 135.0ms 4 SUU W

S
R o

|!iilIllllliiIilllillllIllllliiitiilll

00 J(100m 10,00 AFY 1
ﬁjﬁi; : B :\' - }étf’ﬁ . BIE %%g %@gv j[w
(CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Startup time=476ms

Test Condition: 180Vac/50Hz Input, 48V/9A Output

Tel M 100m:

1@ 57.70ms 43.20V;
(@] 65.80ims 4.800 Y

L)

g 100 o ][ 10 Om [ 10 org— o }
E] 10.0 4 By 4 100 ¥ 10M & 408y 1145 2023
C [F FOE BB BAE | EE J[MJ
[ 3 Xobsdi-] 3984 3.98 3.98 3.98 0.00
(CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Raise time=8.1ms

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

Tel M 100ms

friires

L)

(SR 100 iz 100N/ S )

10.0 4 By 100 Y 10M A 408V I 11aH 2023
C [ T‘i']tE EE/ME Eijdﬁ R ][M
I ERET) 478 0.00

(CH1 Vo CH2 Vinac, CH3-Ir)
Comments Raise tlme-4 88ms

Demo Board Test Report

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

Test Condltlon 265Vac/50Hz Input, 48V/10 5A Output
Tek IH [

1€ -350.0ms 43,20

_l.] 10,0 & ][ltmm 10 onf; F }

E) 10.04 By E) 100 10M 45 408 Y 114 H 2023
il FHIE N BRE iR ][M

© 51

(CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Startup time=473ms

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

Tek i M 100ms

ks

S D@ -128.9ms - 43.20 V-
134.6ms 4800V L
ASEE0T k

(g 10 o : 1 4!00;; 100 TIFE ]
(CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Raise time=5.68ms

Test Condition: 265Vac/50Hz Input,48V/10.5A Output
Tek Ift5 M 100ms
i

tuu_,

[O6 - 117.4mns
122.4ins
00

,,,,,,,,,,

(GR_100 I O OMVT/FY

10,0 4 By 100 ¥ [ 10M & 408y )M 11a4F 2023
C [ FHE ME TRE tT(EE MJ
PR 4.46 4 4.48 4.46 4.48

(CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Raise time=5ms

DBTR_2591(A)_01_REV1.0
2023-04-14

Kiwi Instruments Corp.
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Kl/\)l Demo Board Test Report

e TR SnT= 500W, Single Stage LLC Power Supply
u Reference Design with KP2591(A)
Test Condition: 180Vac/50Hz Input 48V/9A Output Test Condition: 200Vac/50Hz Input, 48V/10.5A Output
Tek i 63 M 20.0ms Tek {21k M 20.0ms
ay
- WVavvavavase VAVAVAVAVivaravavay,
., RGBS R g 6.08ms - i ERFIL 5K LR 6.08ms =
(8} b (a] ®
: E . . e -2.520ms 4320 v )4 ge 723'4080'"5 ;Ggggx
/ﬁ-"\ O@ Aaslazzomm;” A:agsufovv : /‘B‘ : @%ABS 10
S \ """ o Vi R T SN S A N
B : k D
F) W0y & ey Y }[Z%OOMS imhfgﬂ/ﬂ 2/\/ [ lg:g;!oé‘??ﬂ wov 125 v By ][Mggm ?EMOT%W@ m[ 122505023]
(CH1-Vo, CH2-Vinac, CH3-Ir) (CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Raise time=6.04ms Comments: Raise time=5.52ms
Test Condition: 230Vac/50Hz Input,48V/10.5A Output Test Condition: 265Vac/50Hz Input,48V/10.5A Output
Tek T &7 M 20.0ms Tek {Z 11 M 20.0ms
- NAVAVAVAY varavavava
B B
. NavivaAvAvAVIEE YA TAVAVAY,
R o N GRLE : 5.52m - ] TRERL SR ERTE ¢ 55um -
2] ]
06 -2.z4ms 43.00 V. 0e - 43.00V
/\ Vo> asoitme - amiry Oyfféfo”ml Q ey
. L \\// of [ . \ """""""" S \\
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3\/
13 : 13
ooy i 125 ¥ By ][Z‘H)Oms ﬁgpﬁ»ﬁﬁ/ﬂ m[ 12?532023] 1oy N 125V By ]{ZQOOWE ig»/?ngfﬂ m[ éﬁzioza}
(CH1-Vo, CH2-Vinac, CH3-Ir) (CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Raise time=5.04ms Comments: Raise time=4.64ms

2.6 Holdup Time and Fall Time
Standard: The holdup time should be larger than 5ms@180-265Vac.

Result: Pass

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

Input Voltage 180Vac/50Hz 200Vac/60Hz 230Vac/50Hz 265Vac/50Hz
Output 48V/9A 48V/10.5A 48V/10.5A 48V/10.5A
Hold-up Time(ms) 7.8ms 8.6ms 15.6ms 26.2ms
Fall Time(ms) 13.4ms 21ms 28.6ms 33.4ms

Kiwi Instruments Corp.
DBTR_2591(A)_01_REV1.0 Tel: +86-18681585060  E-mail: wyg@cokinic.com - 16-
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Kl/\-)l Demo Board Test Report

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

Waveforms:
Test Condition: 180Vac/50Hz Input, 48V/9A Output Test LCondition: 200Vag{§0Hz Input, 48V/10.5A Output
Tek %

o'
»

R RN e

A il Y € . ¥ - | . e & ) 889
(CH1-Vo, CH2-\(inac) (CH1-Vo, CH2-Vinac)
Comments: Holdup time=7.8ms Comments: Holdup time=8.6ms
1;est Condition: 230Vac/50Hz Input, 48V/10.5A Output Test Condition: 265Vac/50Hz Input, 48V/10.5A Output
el - M 100m: Te - M100ms _

L i ;
f P YA ko
{
» \

o
T 7T e il A - I Gl il X
(CH1-Vo, CH2-Vinac) (CH1-Vo, CH2—Vinac).

Comments: Comments: Holdup time=15.6ms Comments: Comments: Holdup time=26.2ms
Test Condition: 180Vac/50Hz Input, 48V/9A Output Test Condition: 200Vac/50Hz Input, 48V/10.5A Output

Tek % ) M 100ms
IHHl il ILH LI IUVl (AR H \
of J STV
BERE X - %hﬂz. T —To0m: : EHEESY EREE . 1hm —
00 Tty

O A21:00ms A3BA0Y

VYV
: LUV VL N
[Tl 10.0V Q J[zzrwnma if;ﬂaygxm .‘H; J’ iliﬁ:m’J F) 10.0V o ][120 oms 1g£rg‘x/@ 408/v J[ géﬁéoza}
(CH1-Vo, CH2-Vinac) (CH1-Vo, CH2-Vinac)
Comments: Comments: Fall time=13.4ms Comments: Comments: Fall time=21ms
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)

TTes;EEFCondition: 230Vac/50Hz Input, 48V/10.5A Output Test Condition: 265Vac/50Hz Input, 48V/10.5A Output
_ M 100ms Tek i & = M 100ms
‘ eI =
el o\
B e S X BRI g —54.6ms

a] 0 i

L2} (L] S SRCAT SAGRE USREE

196 6ms + —a5. 20y 43.20 1

"~ 4 ™ . N 3 " h—A————*‘ : ' ) sl o nadidoN

T S \ : e [ X A3 BEiin |
N R W L ] ] \ ;
o 7 oy r 3 ) :
{ | o ; E i

@ o | i A o ! e WL N
(CH1-Vo, CH2-Vinac) (CH1-Vo, CH2-Vinac)
Comments: Comments: Fall ime=28.6ms Comments: Comments: Fall time=33.4ms
2.7 Output Overshoot Test
Standard: Vo-peak < 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/9A 48V/10.5A 48V/10.5A 48V/10.5A
Overshoot (V) 49V 48.8V 47.8V 47.8V
Full Load
Overshoot (V)
No Load 47.6V 47.2V 47.4V 47.6V
Waveforms:
Test Condition: 180Vac/50Hz Input, 48V/9A Output Test Condition: 200Vac/50Hz Input, 48V/10.5A Output
TeK Fii & M100ms _ TeK 3 5 M 100ms
ARAARAAAALR l:l BT E T o)
e T
e 10 EHTLE . 78.2ms
- . 7590m © 49.00V
o Q XA:JOms . 4.800 W
{=] 2 ST
B
{b)
}ggA By [4] 1gov }r L : 13!*/?’\,4&‘- i 408 Y 1 id)gA By 100 ¥ ][ Al 13[‘/?")’1:‘\‘- 2 40‘8\/ ]
I L L @me E. T EE A mEe | bie)
(CH1-Vo, CH2-Vinac, CH3-Ir) (CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Vo-peak=49V Comments: Vo-peak=48.8V
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/10.5A Output

Tel M 100ms

g 100 - X : f ™ 10 org-'%'h }

0068 & 00 v 10M 408V 114 2023
o H OB EIE  BAE  WEE }[ 15
U Xopsni) 427 b 427 4.7 497 0.00

(CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Vo-peak=47.8V

Test Condition: 180Vac/50Hz Input 48V/9A Output

Tel M20,0ms
MVVVVVvvvv\
BRRE 5T TEHRTLE ¢« 6.06m
; ~1.440ms @) - 4760V |
| 4.240ms 9.200 W ]
| A5.680ms ) A3S40Y
", e :/’-\ EEY™

>

F’ oy [4] 125‘\/ ngv [ 122?55023]
(CH2-Vo, CH4-Vinac)

Comments: Vo-peak=47.6V
Test Condition: 180Vac/50Hz Input, 48V/9A Output

Tek {21k M 20.0ms

JAY N FAY JAN
. Vavivavav;
g5l gﬁmg: 630 i —
| ‘mﬁ

7 4.00ms 50.0MPT/FS
L 10M

~3.080ms € - 4740V
2.440ins 8,000V
n5.520ms () "A3SA0Y,

N 7
N4

@ 00V & 2 4.00ms 50,0MT/ 75 7 344 2023
o 15V 10M £ 3.2V 15110119

(CH2-Vo, CH4-Vinac)
Comments: Vo-peak=47.4V

3 Protection Test
3.1 Over Load Protection

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

Tel M 100ms

"""" mmnmwuwu Y omem

gm_g 133ms

e el

. . A (O Blom @ a0V
[\ A /\ B | (@} 156.0ifis G0y
o : '

-]

o i
VY ARV ENYAY AVERRVEY v V \J V
_g 10.0 o J{ o0l I or)g 2 J
10.0 4 By 4 100y 10 408 W 1145 2023
i FEIE 2N BRE ThEZE }[ 1@5 19
gt’ﬂ?ﬁﬁ 3424 3.42 342 3.42 0.00

(CH1-Vo, CH2-Vinac, CH3-Ir)
Comments: Vo-peak=47.8V
Test Condition: 200Vac/50Hz Input, 48V/10.5A Output

Tek {21k M 20.0ms
raN
WMWWWW/VVV
frmeiaa BELE o —

. [m] ~3.080ms € - 47.20 V- |-
SN [0 e
NS
.._..............//
(14 : :
[ﬁ ey 125V & J[“mm ?gM“M)ﬁ@ 2/\/ { 1?851?23J
(CH2-Vo, CH4-Vinac)
Comments: Vo-peak=47.2V
Test Condition: 180Vac/50Hz Input, 48V/9A Output

g
9
N

Tek £ |1 M 20.0ms
NAVAYAYA b varavavava

YA TAVAVAY;
ﬁrfﬂ%‘sx_ E mg: 552m3_ .

(] = €) - 4760V
O .960ims 9.200v
n4.640ms AZEAD Y

SRR - S AR W
NS

g 7
@ 0oy & 7 4.00ms S0.0MPR/AY @B S 34K 2023
125y & 10M 33.29 15:11:37

L]

(CH2-Vo, CH4-Vinac)
Comments: Vo-peak=47.6V

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.

Test Data:

Input 190Vac 200Vac | 210Vac/ 220Vac/ 230Vac 240Vac 250Vac 265Vac
Voltage /50Hz /50Hz 50Hz 50Hz /50Hz /50Hz /50Hz /50Hz
OLP (A) 13A 11.4A 12.2A 13.1A 14.1A 14.3A 14.1A 13.8A

Kiwi Instruments Corp.
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u Reference Design with KP2591(A)

Over Load Current(A)
14.5

14 e
135 ‘/

z 13 s
5125 \ /
5o\ /S
MY
" 180 200 220 240 260 280

Vinac(Vrms)

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:
180Vac 200Vac 230Vac 265Vac Output Capacitor
Input Voltage /50Hz /50Hz /50Hz /50Hz Voltage Rating
OVP (V)- 55.75V 55.5V 56.75V 56.75V
No Load 63V
OVP (V)- 53.75V 53.25V 53.25Vv 53.75V
Full Load (48V/9A) (48V/10.5A) (48V/10.5A) (48V/10.5A)

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.

Test Condition: 180Vac/50Hz, 48V/9A Output Short

M 20.0ms Tek Tt M 20.0ms _
- _
EHEREL 2T B RE - 3.0m N
) (b} ‘ ‘e : [5)

b

b

100V & 710.0ms S0.0MT/E @D / 313H 2023 @ 100V & ][Z 10.0ms S0.0MZR/RY @B S J[ 3138 2023}
200V & 200V & 10M £ 4.08V 15:04:57 & 20V v @ 200V & 10M 4 4.08 V 15:06:39

(CH1-VSS, CH3-VDEM, CH4-VCS) (CH1-VSS, CH3-VDEM, CH4-VCS)
Comments: Protection Enter Comments: Restart automatically at short condition

Kiwi Instruments Corp.
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e TrRasnT= 500W, Single Stage LLC Power Supply
u Reference Design with KP2591(A)

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

Tek {21k M 20.0ms Tek Tii 41 __ M20.0ms

Y 3
2% R 37 .4ms " R REL 2%
o A 'i I M 3 : 6
0@ -600.0s- - 3.560V- | +
- -3.400V v ot s p v
b PO i N S R, 1 b 0

é‘}
v v @ ooy v Jaseon ik S FET ki
(CH1-VSS, CH3-VDEM, CH4-VCS) (CH1-VSS, CH3-VDEM, CH4-VCS)
Comments: Protection Enter Comments: Restart automatically at short condition
Test Condition: 230Vac/50Hz, 48V/10.5A Output Short

Tek i &1 _ M20.0ms

i !

BERER I TERITE  Jnams
el

M 20.0ms

e E © 30.2ms

—

@ - 500.0us
RN L b

b

-
¥
IR b

v v @ amv v Jaseon i O T R o i O
(CH1-VSS, CH3-VDEM, CH4-VCS) (CH1-VSS, CH3-VDEM, CH4-VCS)
Comments: Protection Enter Comments: Restart automatically at short condition
Test Condition: 265Vac/50Hz, 48V/10.5A Output Short

M 20.0ms Tek If T _ M20.0ms

TERE ¢ 30.2ms

(o]
0@ -600.0ps 3690 ¥
S 55 )
b -

SR N G Y ) TN G T
(CH1-VSS, CH3-VDEM, CH4-VCS) (CH1-VSS, CH3-VDEM, CH4-VCS)
Comments: Protection Enter Comments: Restart automatically at short condition

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:

Kiwi Instruments Corp.
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500w, Single Stage LLC Power Supply
u Reference Design with KP2591(A)

Test Condition: 48V/1A Output, Slowly adjust the input

Tek 7 57 _ M 100mg Tek ik _
ol ALAARLAAL AN | RANAAAAAAAAAANAARAANAALD
NN s maaasaaanannannnnns assian s AR EARRRAER!

ERER 10X

-221.6ms € 650.0mY
-194.6ms —-112.0mY

s A

~23.50ms @ -640.0mY
—2,200ms 0.000 v

4 i o '
- G 1 S+ '[ | T w— S—
E)t‘ﬂ?ﬂﬁ & %Sﬁ B g T%ZQ(E“ E= i E, s By mf‘gsiﬁﬁﬁ BTE ?%Sagué ;Tﬁ;g; e
(CH1-Vinac, CH2-VSS, CH3-VDEM, CH4-VBR) (CH1-Vinac, CH2-VSS, CH3-VDEM, CH4-VBR)
Comments: 157Vac Protection recovery Comments: 154Vac Protection enter
4 Reliability Requirements
4.1 Device Maximum Rating Test
Standard: MOSFET and Diode<95% Rating
Result: Pass
200Vac 50Hz/10.5A 265Vac 50Hz/10.5A
Component |Rating Result
Short Short
Startup | Steady | Short Start Startup | Steady | Short Start
MOSFET H 650V 464 280 454 470 566 362 496 570 PASS
MOSFET L 650V 504 276 414 408 508 374 538 528 PASS
Resonant
Current 20.2 9.2 21.2 23 222 6.28 24 24 PASS
Resonant
Capacitor 630V 344 280 368 320 396 234 436 440 PASS
Voltage
DIODE1
(D9&D12) 150V 100 103.2 | 101.2 33.2 105.2 105.6 103.6 52.8 PASS
DIODE2
(D2&.D6) 150V | 104.8 104 102.4 32.8 106 106 109.2 65.2 PASS
Waveforms:
Test Condition: 265Vac/50Hz Input,48V/10.5A Output, Test Condition: 265Vac/50Hz Input,48V/10.5A Output,
Startup Startup
Tek FEAT M 20.0ms Tek i iT M 20.0ms
ey AR By 100K ﬁ)&@zmgi 1330 : i FER By 100K EELE 427

h:ﬂ : o] 137.7ps €Y - 566.0V . . : e . 0 - - 426.90s 6

5080 V-
ra) £ : T 7O O 4277 7400V
H : Doa192.00 () A198.0 (2] £ RV b TR
: ; B BT : BAZIRIT :
0] i [L4 ;

i
.wj

(@ 100V )[z 200ns sooMpn Ry @ S ][ 1248 2023] (@ toov j[ 200ns 50.0MyR/FD 7 { 124H zozaJ
10M g, 1464

I S R N

095213 10M A 1464 10:45:19

(CH1-VDrain_H) (CH1-VDrain_L)
Comments: VDrain_H_peak=566V Comments: VDrain_L_peak=508V
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Test Condition: 265Vac/50Hz Input,48V/10.5A Output,

Startup

Tek 4 L
B 7 ———————

: G

3 | |
(@ Yz4 m;; S0.0MPX/§4 [ 1244 2023
‘. (4] \ 10M &% 1464 J 10:46:08

(CH2-vCr)

Comments: VCr_peak=396V

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

Tek 1l M 20.0ms

RTE : toam

b s Lo

(a]

e

Jf)_un; ?gh}rg’r/.i-,b ?sfn J 124H 2 ’AJ

[ 13:44:42

(CH1-VDiode1)
Comments: VDiode1=105.2V

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

Tek it 1 4.00ms

EEE - Lorms

O - Léfoms @ 3620V
O L673ms ~74.00V
A3460ps () A43.0Y

BREI YT

e ] r

1

100 V 72.00ps e W 124§ 2023
10M 5, 146 4 10114128

(CH1-VDrain_H)
Comments: VDrain_H_peak=362V

Demo Board Test Report

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

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

Tek 7 42 11 20.0ms

’
HJ

FEANFREL 20kX AR : 3.18ms

W
O 13.185ms —22.00 &
: : ﬁmﬁﬁfjfﬂﬂ
4 // : :
[b)
E) 1004 By 11.00 50 EM'“/ i ‘ E» 124H 2023
[ @ ][ f 10M )%A ® ’6/& [ 10 1520 ]
(CH4-Ir)

Comments: Ir_peak=22.2A

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

Startup
Tek 4 M 20.0m
0
TR 10k BREE © 16.2ms
(3] o
1o}
B
( \‘JA 00p 50.0MR/E €D S ” 1245 2023
10M 45 14.6 A 13:44:54

(CH2-VDiode2)
Comments: VDiode2=106V

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

Tek Fi 45 M 4.00ms

[14
E R E : 3.35ms :
i :
e : : it il R
o) | e |
[STRNS U L___.J Ui
(@ wov ][ZZ-OUMS L 7 ][ D4R 2023]
10M 5 116 4 10:48:12

(CH2-VDrain_L)
Comments: VDrain_L_peak=374V
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Test Condition: 265Vac/50Hz Input,48V/10.5A Output,
Steady State

M4.00ms

Tek T 41

. I :
{2 R = =g T B
o — 1 ]
100 ¥ ][zmous igfdmg/ﬂ GMD:G/A [ %1553023]
(CH3-VCr)

Comments: VCr_peak=234V

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

Steady State
Tek Hitk M 4.00ms
[ 14
0
TRR Ry AL EREE  3%ms
v =
- : : ' A3.93Dps Q) AL0T.6Y
‘In i )JVJ
ib] I :
(@ 200v j[z 1 uou; 250MR/ R s [x 1245 zoza}
10M 5 14.6 13:45:25

(CH1-VDiode1)
Comments: VDiode1=105.6V

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

M 20.0ms

Tek T

TEHIFA B 100K ] %zﬁmgz‘ T45ms

: : i O 1453ms @ 4960V
; ; OF 145dms 340V
£ : Dt

+o3-6rm— ()
BRI

124K 2023
09:58:22

50.0M7R/#4 S

)z 200ns
10M 45 14.6 4

(@ 100v

J

(CH1-VDrain_H)
Comments: VDrain_H_peak=496V

Demo Board Test Report

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

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

M 4.00ms

Tek i i3

s 7204
Feous © 12,00 &

AT

124F 2023

250MPR/FE
10M 5 10:15:14

7.2.00ps o
2004 % 14648

(CH4-Ir)
Comments: Ir_peak=6.28A

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

Steady State
( J[Smohe ;g?w\g!\ﬁ g\v ][ g:?dfgm]
:13‘ \ ‘ ‘ | : | \ |
JRESRHRIAREE INRRARRRYY
JHHJ’H e
5 = o " O
R 900X ERNE g -
3
ISKINTT W 00

(CH2-VDiode2)
Comments: VDiode2=106V

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

Tek 3 M 20.0ms

A ER 100kK EREE  16.7ms - -
- - &) 7z a 5133 XIRE
"] 16 et 52 0
L] = AT86.0ns () A176.0Y
: EREIEAT
\ K : B
[ 1] : :
[C ][z 200ns‘ 50,0M7 /A o 7 ][ 124H 2023]
10M 25 1464 10:52:04

(CH2-VDrain_L)
Comments: VDrain_L_peak=538V
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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,
Full Load ->Short

Tek it M 20.0ms

TR Iy 10K EREE T

oL ﬁ x Z ;
SHN AR NN
N L ]

100V 72.00ps S0.0M/FY @B S 124 2023
1004 W 10M £ 1464 10:51:04

(CH2-VCr)
Comments: VCr_peak=436V

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

Tek FitT M 20.0ms
D

R 10 _
il : ss0gm Jfa 6V
07.860p @ ALOSEV

(@ 200v )z 2.00p5 50.0MT/ 7 7 1245 2023
10M 1464 13:46:03

TR B - —5oeps =

o

BE|
!

(CH1-VDiode1)
Comments: VDiode1=103.6V

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

Tek iz M 20.0ms

: L —

FER AR B 100kK TEINTL B 526ps
A TT - 156.0p @ 5/0.0V
(a) O 5.0 340V
n192.0ns ) "A206.0V
| BEELE
0] -U/\,\
D H i
(@ 100v )(z 200ns S0.0MTAF s 1245 2023
10M 5 1464 10:12:%6

(CH1-VDrain_H)
Comments: VDrain_H_peak=570V

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

Tek it M 20.0ms
4
Eil ey SO EATE  5om ‘
ﬁ‘~ = ‘ 5 D05 10,40
S v Fak N8FE0Ns () AUIA0A
RN Y \. ; mﬁ?\ _
o ™ N S ) : 5
Y N RS
., :
° e [ D S - A
® i ‘
Fj 100 V' - J[zz‘oom 50.0MT/F 7 [ 1245 2023J
10.0 4 By 10M 5 14.6 4 10:41:24
(CH4-Ir)

Comments: Ir_peak=24A

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

Tek 4
—
BREESN  RRRE I
2ty “ 1 9
1 s
(b}
\“zwu S0.0MZ/ES €D / H 24 2023
! 10M 28 14.6A JU 134601

(CH2-VDiode2)
Comments: VDiode2=109.2V

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

Tek i 4T M 20.0ms

R 100KK FREE T 7w

. : - a 0 17621 O 50V )4
al 17 82::2 52.0 W
{a] s £786.0ns () L4760V

(@ toov )7 200ms S0.0MPT/FD 7 1245 2023
10M £ 1464 10:53:07

(CH1-VDrain_L)
Comments: VDrain_peak=528V
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Kl/\)l Demo Board Test Report

e TR SnT= 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 ,
Short Start Short Start

Tek T i M 20.0ms Tek i 5 M 20.0ms

B 4

’ TR REL skxﬂi EREE 1 lm.: : TR AR By 10kK EREE 14 6ms s _

SRR SVAN SRR £ S Vi ’ g s
o / I / Y / LN / | . ;

.\V .\‘f” . ;\‘f" \‘*’J \“‘.“JJ. \ w/ \——/ . \~—//

: L

(@ S 1on o i 2 B : T Y i 2 B

(CH3-VCr) (CH4-Ir)
Comments: VDiode_peak=440V Comments: Ir_peak=24A
Test Condition: 265Vac/50Hz Input,48V/10.5A Output, Test Condition: 265Vac/50Hz Input,48V/10.5A Output,
Full Load ->Short Full Load ->Short
Tek I M 20.0ms Tek FiE M 20 Um%
FEAEL Tk TR g 23.7ms — - ] ] ] : TR B Ik EHELE . 23 ms _[]
=: .~ : o Y S O U UL VOO SO SRS A o~
! @ 374 m| 5P.50

T, A

pR——— Ji Pa— v. Pa— : J } I ‘J ¥ ¥ :‘r ;\r } ‘J b ; ‘J il Y

20,0V )[z 20 nu; - ?gﬁrgwﬂ sz {; g:;{séoza] ( )[z 20.0ps ) ig@»gi/ﬁ 6/A [ g:ﬁéuza}

(CH1-VDiode1) (CH2-VDiode2)
Comments: VDiode1=52.8V Comments: VDiode2=65.2V

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

Transient and its peak load: Bmax<0.38T.
Result: Pass

Note: The turn numbers of the transform is 14, and the sectional area is 175mm?, Lp is 120uH, Lr=20pH.

Vin 180Vac 200Vac 230Vac 265Vac Bmax-limit(T) Result
Output 48V/9A 48V/10.5A 48V/10.5A 48V/10.5A
Start-up 0.163T 0.18T 0.17T 0.18T 0.32 PASS
Steady 0.22T 0.21T 0.21T 0.14T 0.38 PASS
Short 0.18T 0.185T 0.188T 0.2T 0.38 PASS
Short Start 0.186T 0.17T 0.17T 0.19T 0.38 PASS

Kiwi Instruments Corp.
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Kl/\-)l Demo Board Test Report

e TrRasnT= 500W, Single Stage LLC Power Supply

u Reference Design with KP2591(A)
Waveforms:
Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Start-up Steady

Tek T 5T I 20.0ms Tek i & M 20.0ms

4 4

B % 0 ]
F s TERKELE 350 ERGR 20K FEWE : 287m )

(a] [b] : '

= 23:70ms 62004
O 23.70is 2,100 &

R

4

124H 2022

S0.0MPR/R €D S

& 00v EXLZ - 124K 2022 @ 00V

100 Woh & ][Z 2o 10M & 14.6 A }{ 14:40:41 100 % S.004 B ][Z L 10M 45, 1464 J[ 14:37:16
(CH1-Vdiode1,CH2-Vdiode2,CH3-IL1,CH4-Vcr) (CH1-Vdiode1,CH2-Vdiode2,CH3-IL1,CH4-Vcr)
Comments: Comments:

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output, Test Condition: 265Vac/50Hz Input, 48V/10.5A Output,
Full Load ->Short Short Start
Tek T 120.0ms Tek ks M 20.0ms
b J B
4
MR © 13.9ms %Bﬁz‘ﬁiﬁ + 10kX BRI E © 14.8ms -

e o : : -
13-89ms a0 - " 0 frimternisid- T 2%

————— - 138803 - - -- - - 1480 4 - . = : O 14 79m —16.20 :

A1.940ps N340 A e :‘ 3 5 Gg A3G.80 A Jﬂ

| Bt g A - T e g g ;

! [ S E— : : : ' : ;

- \ / Pf st - // \\ .

P g e, wpT el JEpes @7 gur L fEm. ST R4 T ELS
(CH1-Vdiode1,CH2-Vdiode2,CH3-IL1,CH4-Vcr) (CH1-Vdiode1,CH2-Vdiode2,CH3-IL1,CH4-Vcr)
Comments: Comments:

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

Telc 7 £ M 20.0ms Tek 74 1 20.0ms
: @ h—
R ERE %rﬂz% T RS e :
ol e 0 B : ;j i55ams @) - 9.200
L P i @ i
B s (e T
, ok _ i S MY PWcs
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, { .
F) 200 R %' ]{zzouu: ig;g’ﬂ/@ sz ]{ E::iguza} [q_) 200V T w. }[Zzlﬂﬂus ig;»}g\x@ s/A ][ 15‘8523023}
(CH1-Vdiode1,CH2-Vdiode2,CH3-IL1,CH4-Vcr) (CH1-Vdiode1,CH2-Vdiode2,CH3-IL1,CH4-Vcr)
Comments: Comments:
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500w, Single Stage LLC Power Supply
u Reference Design with KP2591(A)

Test Condition: 200Vac/50Hz Input, 48V/10.5A Output, Test Condition: 200Vac/50Hz Input, 48V/10.5A Output
Full Load ->Short Short Start
Tek 3 &5 M 20.0ms Tek i %5 M 20. Urtvs
B S B
e 4 oy
7 Ok, R E - 146m = BRI RTL ok %/‘ﬁuﬁ B 5
® ) e ©

1~ 14:55ms
O 14.55ms

© 2412008

@& .0V 12.00p5 50.0MPR/EE @D S 124 2023 D 000
€@ w04 & 10M £ 1464 15:45:19 {_

(CH1-Vdiode1,CH2-Vdiode2,CH3-IL1,CH4-Vcr)
Comments:

74.00p5 S0.0M7R/ b 7 124K 2023
1004 & 10M 5 1464 15:42:23

(CH1-Vdiode1,CH2-Vdiode2,CH3-IL1,CH4-Vcr)
Comments:

4.3 Thermal Test
Test Condition: 230Vac/50Hz input; 48V/10.5A output; Burn-in 0.5Hour @ Open Air with no airflow, Ta is the
ambient temperature.
Standard: MOS, IC and Diode: Ta=25°C, Trise<90°C. Transformer, Inductor: Ta=25°C, Trise<120°C.

Result: The transformer needs additional heat dissipation measures.

Test Data:
480V10.5A
Trise(C)
Ta: 24°C
230V/50Hz
Location
T('C) Trise(C)
MOSFET H 73 49
MOSFET L 73 49
DIODE1 &2 82 58
DIODE 3 & 4 77 53
NTC1 & 2 147.6 123.6
Rectifier 1 & 2 67 42
CM1 Inductor 72 48
Transformer 135.7 111.7
Kiwi Instruments Corp.
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e TR SnT= 500W, Single Stage LLC Power Supply
u Reference Design with KP2591(A)

5A Output

Test Condition: 230Vac/50Hz Input, 48V/10. Test Condition: 230Vac/50Hz Input, 48V/10.5A Output
N
= 1476

P1 83.8

= il

- - 23.2
2022-12-30 03:06:21°% £:0.97 £:0.97
Comments: TOP Side MAX=147.6°C(NTC) Comments: Bottom Side MAX=122.6°C

22.0

Test Condition: 230Vac/50Hz Input, 48V/10.5A Output
85 135.7

P1 1259

Test Condition: 265Vac/50Hz Input, 48V/10.5A Output
&= 142.0 g '
Bl 76.8

142.0

' 2022-12-30 03:07:09 £:0.97
Comments: Transformer=135.7°C Comments: Transformer=142°C
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Revision History

DATE REV DESCRIPTION
2023/04/14 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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