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W& B X 5IATTRI:

NO Test Item Page | ATEBench | TestResult
A | Demo # K AMAE 5 MK 4 R B 4 2 AR Pass
B | Demo # %41 B 3 AR Pass
C | Demo # /R KB 4 i Pass
D | Demo # PCB ## K 5 K Pass
E |Demo#ZTAEEILZL 6 i Pass
F | Demo # BOM # 7 i Pass
1| AR-rh-iE AN 72 O LU L R ks P R RN 8 Bench Pass
2 | EEhHE. BAINEL BT R R 8 Bench Pass
3 | wHEE. CREERE . REERTE L LR 8 Bench Pass
4 | BHUREIFHL (ERERTE 40,20,50,100,500;1000mS % 20 %) | 9 ATE Pass
5 | Ry Over Current Protection 9 ATE Pass
6 | JEELRY A Short Circuit Protection 10 ATE Pass
7 | RRS NIV T K & Efficiency and Input Current 10 ATE Pass
8 | M. FiHLIIEE 1n | AF Pass
O |, RS B0\t I L 4 P L8 11 ATE Pass
10 | %t 200% Ripple and Noise 1 ATE Pass
11 | 6 H HE D) et (8] Output Voltage Switching Time 12 ATE Pass
12 | HTEFRIMIMAER Lighting surge test 14 Bench Pass
13 | ESD illi{ ESD test 14 Bench Pass
14 | EFT i EFT test 15 Bench Pass
15 | JeAPRE TR Component Temp. test 15 Bench Pass
16 | Voo R IR (AR H o R 2 8k, D) S8 N ) Vee) 15 AR Pass
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17 | EFFRMOS Vds HLFER F7.  Id HLIAE R 730t 16 K Pass
18 | R AR R N A 16 Ak Pass
19 | BEBAMNR: AWUEHE. B KIS T Ip EAREIEMNER 17 K Pass
20 | KA 20 Bench Pass

1 #id

AR A KB (5 24V-2A Fo A 1) X o B O N e o i AR . (P 5 . EMC 45
Ve SR APEREHEAT T IRAIE . SR BAME T SRR S ) AR TR B SR
MTBF il 5% 0B 1 87 g ) SE RN
2 RESH

[1110/220Vac F-3 1] #
[190-132Vac/200-240Vac

BUERI AL : [0100-240Vac
RV [190-264Vac
BUE i R S/ PR URLA P 7 3

A200-240Vac
[1176-264Vac

J% 77 50 S
VEEMCR . EMIL
s S moA PR E AR Py
3 ZH M
(X dap24VI2A BRSNS 15)
4 MR H
B4 P e RS
Programmable AC Source TENGEN TDGC2-3
Power Analyzer EVERFINE PF9901
Electronic Load Chroma 63103A
Digital Storage Tektronix TDS3012C
Oscilloscope
Oscilloscope Probe Tektronix P6139B(10x%)
Personal Computer Lenovo
Model Name: ZHL 24V-2A Date: 2023-09-20
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2UEW-F
N4 / / 6 7 2 % &7 4% Y= T —Z
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BOM &
(A B S Fis B
PCB LPKSF001-48W-24V2A CEM-1-1. 6MM loZ PATRIHR 1
C5 0805 Ik i B %5 20PF/50V/X7R 1
6 0805 Ik i HL. 25 104/50V 1
R7 1206 i F H BH 51K 1
R6 R10 1206 i F H BH 10R 2
R1 R12 1206 i F H BH 47R 2
R2 R5 1206 i F H BH 100R 2
R3 R4 1206 i F H BH 240K 2
R9 1206 i F H BH 10K 1
R11 1206 I F HL BH 1K 1
RS 0805 Ik J HLBH 4. 7K 1
D4 G A AR SS110/100V/1A/SMA 1
D2 PR E M7/1000V /1A /SMA 1
BD1 T B RMSB30M/3A/800V/UMSB 1
Ul PWM IC LPKSF001/DIP-7 1
D1 FEAE R SB5T100/D0-201AD/ 7. 78 A 1
Cl C3 B InE/1KV/P5 2
C2 B 47pR/1KV/P5 1
F1 PRI 22 T3.:15A/250VAC 1
MOV1 JE A FH 10D561 1
LF1 LA HL K UU9. 8 1
LF1 ZE R LR R8*12, 600uH 1
RT1 £ e N EL MF72 5D-11 1
CE1 CE2 PR 400V/22UF/13%16mm 2
EC5 HALfiff B2 10V/220UF/6. 3%12mm 1
EC3 HA AR E 2% 50V /4. 7TUF/5%9mm 1
EC4 HAfif FEL 2% 35V/1000UF/10%13. 5mm 1
CYl CY2 Y1 B2 222/Y2/P7.5 2
T1 AR A EE2511/5+5 1
e ol DIP-8/L14. 8%W11. 7*H13mm
M A PR 0. S JELEE 1
Model Name: FKHL 24V-2A Date: 2023-09-20
Sample Stage: Verify Page: 6 of16
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Test Items:
1K EEMAL NS B EERE. Sma. BEEXTE:

LETANGERES 176Vac 230Vac 265Vac BRI S
WITT | Tt e 24.74 24.745 24.752 Pass
il SUR/ W= 2.37 2.4 2.4 Pass
TR 87.42 88.06 88.09 Pass
2. 55 k. BEhRE. EFEE.
Test Temperature:25°C
Load 176Vac 230Vac 265Vac Spec (S) Pass/Fail
JA B [E]
1R =0A 190ms 193ms 194ms Pass
'L}W?E 8.3ms 8.1ms 8ms Pass
HH=0A <340s
)& Bl ] " 4
S s 183ms 189ms 246ms Pass
T %
£ﬂﬂﬁllﬂ 37.5ms 33ms 31.6ms Pass
T %
i
TP ERE B AE % E Vmax | SEE g
176Vac 0% <5% 24.69 | 2.8846% Pass
100% 24.46 | 1.9047% Pass
230Vac 0% 24.68 | 2.8846% Pass
100% 24.46 | 1.9047% Pass
264Vac 0% 247 | 2.9411% Pass
100% 24.46 | 1.9047% Pass

BEHEE: HET, BRABREMN OV ZEEM, AFRIRH R e TR s B E:
FFHL Vin

Load

2A

138V

3L RIFHE . TRERE. KA T

Test Temperature:25°C

Model Name:

ZHL 24V-2A

Date:

2023-09-20

Sample Stage:

Verify

Page:
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Load 176Vac 230Vac 265Vac Spec (S) Pass/Fail
1%??{5?;@ 20.2ms 34ms 50.5ms Pass
N ~10ms
e 12.8ms 12.6ms 13ms Pass
T

FHEEE: FHiET, BRABEN 220V ZE K, R EER HEHBRICFBARE:

Load

5 HL Vin

2A

137V

4. WL T REFXHL ON-OFF Cycling test(high temperature)
Test Temperature:25°C 5z i A s, a2 ST JQHLYE 2 705, ASBESIA

Vin/Fin Load Test Condition Test cycles/| Spec Limit Pass/Fail
ot 2 seconds ON .
265Vac/50Hz WA 5 seconds OFF F 3 4000,//No Daméage pass
265Vac/50Hz
K 10mS Hz20 /X | No Damage pass
265Vac/50Hz
K 20mS E ) 20 X | No Damage pass
265Vac/50Hz
K 50mS E 3 20 X | No Damage pass
265Vac/50Hz
e 100mS H3) 20 X | No Damage pass
265Vac/50Hz
%K 500mS Elzh 20 X | No Damage pass
265Vac/50Hz
T 1000mS Elzh 20 X | No Damage pass
[B]RF s 1E] 10,20,50,100,500,1000mS % 20 X
5.1 i f£3" Over Current Protection
Vout: 24V@25°C
TP ENE BIE H1 2K g ERRAE SN A KA g5k
176Vac 2.37A pass
230Vac 2A 1.15%-1.8% 2.4A pass
264Vac 2.4A pass
6.5 55 3% 174" Short Circuit Protection
Model Name: ZHL 24V-2A Date: 2023-09-20
Sample Stage: Verify Page: 8 of16
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Test Temperature:25°C
e KRS IR AR H IR, 15k, B, k. IREIE, RS, HIEMNEEIKE BT TIE.

f4 HH L DR A
Vin/Fin Load short circuit Pin(W) Spec Limit Pass/Fail
176Vac e . 2.75 pass
220Vac g ﬁ]z%ag‘ﬂ;ﬁ%’% 3.07 No Damage pass
264Vac ) - 3.80 pass

7%, WMABRRMIIEREE Efficiency

Test Temperature:25°C i H 1%, 24V/I2A

Input Current, PF:

- Max Input ; o Spec .
Vin/Fin Load current PF Pin(W) Pout(W) | Result(%) Limit(%) Pass/Fail
176Vac/60Hz 2A 0.625 0.512 55.58 49.57 89.19% 85.98 Pass
230Vac/50Hz 2A 0.521 0.463 55.43 49.55 89.39% 85.98 Pass
264Vac/50Hz 2A 0.485 0.433 55.43 49.54 89.38% 85.98 Pass
Bl 4
8.5ERL FFHLTIFE
HMNHE K | Vout (V)| Tout(A) | Pin(W) | Result(%) | AVG Spec g5k
Limit(%)
230Vac/tR ¥ 24V/2A 24.78 2 55.37 89.51%
24VI1.5A | 24.619 1.5 41.68 88.60%
24VIMA| 24,472 1 27.84 87.90%
24V/0.5A /| 24.371 0.5 13.97 87.23%
24V/0.2A | 24.329 0.2 5.85 83.18%
24V/0A | 24.358 0 0.138
L Th#E
i N\ HLE A% AE SR[[=] e
230Vac 500mW 330mW Pass
Model Name: ZHL 24V-2A Date: 2023-09-20
Sample Stage: Verify Page: 9 ofl6
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9. EREMNR AL -EENAE

Test Temperature:25°C it 7%k 24V/2A

Vin/Fin r;/;’x Vo no\r/r‘r’]al V3 (%) Li?n?&g/o) Pass/Fail
176Vac/50Hz | 24.769 | 24.331 24.461 1.013% 2% pass
230Vac/50Hz | 24.768 | 2432 24.468 1.012% 2% pass
265Vac/50Hz | 24.769 | 24338 | 24.466 1.012% 2% pass

ik 24769 | 24.33 24.465 1.012% 2% pass

10.58 -5 0% Ripple and Noise@ 25°C

Test Temperature:25°C fitt & : 24V 25k 461 MDO /)il i, Sample ##, 20Mhz #
i, TRERRFFEE 1UF RS . SUEAREHIIATE. BRINES

Vin/Fin Load Mode Result(mV) Sepc Limit Pass/Fail | RigiEE
176Vac/50Hz A 10ms 192 Pass 25°C
176Vac/50Hz B85 10ms 176 Pass 25C
176Vac/50Hz 25%load 10ms 124 Pass 25C
176Vac/50Hz T H# 10ms 60 Pass 25C
230Vac/50Hz W 10ms 196 Pass 25C
230Vac/50Hz S0 10ms 180 240mVp-p Pass 25C
230Vac/50Hz 25%load 10ms 132 Pass 25C
230Vac/50Hz T E#; 10ms 56 Pass 25C
265Vac/50Hz K 10ms 196 Pass 25C
265Vac/50Hz -2, 10ms 180 Pass 25C
265Vac/50Hz 25%load 10ms 124 Pass 25C
265Vac/50Hz TE 10ms 60 Pass 25C

11.55 BB FELHEAIE Output Voltage Switching Time@ 25°C

(1) ah&HREAFME Dynamic load test

Vout: 24V/I2A@25°C

EPANGENEN A fE M E el g | SRR e U giig
{21 {2
176Vac 0~100% 1.2V -489.34 498.75 988.09 Pass
10%~100% 900mV -423.46 432.87 856.3 Pass
230Vac 0~100% 1.2V -489.34 470.52 959.86 Pass
10%~100% 900mV -423.46 404.64 828.11 Pass
Model Name: ZKHL 24V-2A Date: 2023-09-20
Sample Stage: Verify Page: 10 of 16
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264Vac 0~100% 1.2V -451.69 517.57 969.27 Pass
10%~100% 900mV -414.05 404.64 818.69 Pass

12.5F HIRTENA Surge Test:

Test Temperature:25°C #ii A\ FLJ& 220VAC &,  FIRTEMNACIBE ZE A IR H A B

HL k.

TRVE fad ¥ ISR 2L Pass/F
" \ ‘ P
¥ f 1kV 90 J, 270 FEHIfL, iEA & 20 Y. ass

13.ESD JlliX ESD Test:
Test Temperature:25°C Cigi ANANE FL; AR5 sl HHoi £ Rtk 900350 18 F ke 2 PR Jst o

TIEE)
LI HER A S Pass/F
PR, 4KV Mo A7 52 A F Pass
S GE! 8KV X H e PR LA PCB R i 2 S Pass
14.EFT #Ulik EFT Test:
Test Temperature:25°C % i LEVEL4 %52 ik
IR M2 Pass/F
XPLN - L+N Z3 il i AT 8 A s
) ) P
EFT 4kV/5kHz % 60 Vel ass
Model Name: ZKHL 24V-2A Date: 2023-09-20
Sample Stage: Verify Page: 11 of 16
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15.7C 25 FEF X Component temp. Test:

Test Temperature:45°C
T B MR RE X
WAL 24V2.4  HLAEB B AO MK B #: 2023/07/10
MR HiR AR O%RH
176VAC 220VAC 264VAC ghipy
A HRE I AL HEKCECE: 1/ BRI AR R
1 B 61.75 57.99 55. 8
2 CE1 52. 4 50. 7 49. 68
3 CE2 51.11 48453 47. 52
4 Vee S 49. 94 48. 61 48, 47
5 CE4 67.75 68761 69
6 CE5 57.26 5% 9 58. 3d
7 AR R A% 2k Pl 76.08 78. 0% 9723
8 AR & RGeS 74. 21 76. 02 77.08
9 AR H A 51906 51.97 49. 84
10 M AR 103756 104. 34 104. 7
11 U1 T4 41 77. 41 79. 84
12 BRI 29. 16 29. 26 29. 32

16. Vec HENN(RERm i BET R, WRIZH &/ Vee)

Test Temperature:25°C K H st FUE A 35 25 A%, WHKZ#K Vee HE, ZEE L UVLO A 2V

&
MR 2
Vin/Fin Load Result(V) Spec Limit(V) | Pass/Fail 7 ‘U.Ilvfrﬁﬂp&u
K 4.2019 5 PASS 25C
176V/ac/50Hz Hj%a e
bR 4.4852 5 PASS 25T
5 4.2491 5 PASS 25C
230Vac/50Hz Hj%a :
2 4.438 5 PASS 25C
K 4.2491 5 PASS 25°C
265Vac/50Hz i?}k o
U 4.438 5 PASS 25T
17. EFFX MOS Vds BB /7. Id BB 78U
Test Temperature:25C:
Model Name: FKHL 24V-2A Date: 2023-09-20
Sample Stage: Verify Page: 12 of 16
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PRI 2Rk LPKSF001
A5 . SO1

MR A #iN: 264Vac, HiHi: 24V/2.0A

frE | e | GO | MR | Nl | mA | % | R | G
Tl 1B BRIT
Vds(V) | 850V 691.47 719.89 719.89 | 719.89 | PASS
U1 LPKSF001
Id(mA) 1.1789 1.1789 1.1789 | 1.1789 | PASS
FF ML Vds-Id Fa4s Vds-Id
RIGOL soe H. éO‘Dus A Y= D 0.00s T + eev | RIGOL sor H. ;0.0US Aaln ) pre—— D 0.00s T % @7nsv n
[ f []
— )H !H !’E'q }i,_\ ; '.,._\ [ : , n AAI A N\ﬂ q “’Y"
IniaTaiaatalis’y | LA AN |
I J%wiw#“%v I 'Jé Zj Zj [ lé
? I |
p—uL, T - ‘L e , ‘ / o i J Jrt
i B | = | G |
@ q = =100y 6| P = sooma B ¥ @120 @ = =100y 8\ P = sooma & ¥ e

%% Vds-Id

MS05104 Wed August 02 11:25:28 2023

RIGOL sop |H 20.0us

D 0.00s T £ @8nv n

Measure

%% 0-100%zh 4 Vds-Id
MS05104 Wed August 02 11:26:33 2023

RIGOL s168 H 200us "5 ) | yessure D 0.00s T % any n

LU UEE

¥

I
1 =200\ B s00ma =100v_ B\ = 500mA B
-400V -1.00A 188V 14A

§ @ 11:25

117898
B

[ > BEZR =100v_ )N = 500mA B
-400V -1.00A 188V 1.14A

P P 11:26

18. i tH — AR R B

Test Temperature:25°C:
MR AT BN 264Vac, Hiti: 24V/2A

A AY A — ﬁ " E A
sl mw | v | RN wa | o | L0 | i
D1 SB5T100 100V 66.779 66.779 66.779 66.779 PASS
Model Name: ZHL 24V-2A Date: 2023-09-20
Sample Stage: Verify Page: 13 of 16
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PRI 2Rk LPKSF001

JRA T

SO1

eI

MS05104 Wed August 02 14:00:50 2023

A

MS05104 Wed August 02 13:58:15 2023

RIGOL sop |H 20.0us Tooals V_/D 686.5us T % swa ~v| RIGOL s©p H 200us 55k m_ D 0.00s T % meov n
s 7 ' ¥
1| T AT A 0 A TN A T
il [ [
B DU A LADUAD DN LN N LN LN L N e
@77‘7—3”’”%“‘;& § —mnv‘sws —5@«‘”%:, Sy - 67;7_7; i g ‘ = 100V = (v“n“r'«-;.B ¢ 1358
5 % 113 0-100%3h 4
RIGO;, :gTL:p H: ;040us G2l N[ weesrs | [svorrun] DL, 686.5us T % Basov RIGO;_, :g:(:p H: ;0.0us Heals N P D 11.7us T % @cov
@ Y [
@ ‘7’7%,\/490\/ 5 = wor)f%gg\/s = sooma B\ s 2> ;‘ ¢ acr0 O .7!0‘3‘20?” ‘ =0y & ;500«‘ww“> ¢ 91407
il 3 e N7y Nl
19. BEIMBATNA: RAETHEER. . KIIETT Ip BRI
RN AB=L*Ip/(N*Ae)
fr5: T1 L(uH) | Ip(mA) | N(turns) | Ae(mm2) | AB (mT) T EIEN g5t
FERML 1600 | 1.1741 86 79 276.5 PASS
WA 1600 | 1.1741 86 79 276.5 PASS
176Vac K % 1600 | 1.2782 86 79 301 <350mT PASS
LT | 1600 | 1.189 86 79 280 PASS
EEE 219 1600 | 1.1741 86 79 276.5 PASS
TFRAL 1600 | 1.189 86 79 280 PASS
A 1600 | 1.2039 86 79 283.5 PASS
264Vac K % 1600 | 1.1741 86 79 276.5 <350mT PASS
fEkEE | 1600 | 1.189 86 79 280 PASS
ek 1600 1.21 86 79 0.285 PASS
Model Name: FKHL 24V-2A Date: 2023-09-20
Sample Stage: Verify Page: 14 of 16
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PRI 2Rk LPKSF001
A5 . SO1

BINFE: 176Vac, HiHifE: 24V/2A

> AL,
JFRL A
MS05104 Wed August 02 11:43:08 2023 MS05104 Wed August 02 11:41:25 2023
RIGOL siop |H 200us A Yo D 0.00s T +eus v| RIGOL 0 H 200us  '535 T yessue D 0.00s T % e12a
[ : [ :
» ‘ /
| i
\ 1 / /
I | i | : ‘ Y it
f \
|
| | I
| ‘ -i—vq/ L Jo oo S, i k‘-—a/ :*—-.J
BAE2 BAE2
117414 ! | v !
= 200V ET 325mA =100v B = 500mA B = 200V ET 325mA =100v B = 500mA B
@ -400V -650mA -188V 1.14A ‘P SIS @ -400V -650mA -188V 1.14A ‘P Ll
=] (o)
i 0-100%3h 75 11
MS05104 Wed August 02 11:52:50 2023 MS05104 Wed August 02 11:55:26 2023
RIGOL 708 (H 2000s 575 )| wossue ‘D 0.00s T #eun v RIGOL & [H 50.0us %75 )T vessure ‘D 0.00s T + @19 N
g - ¥ - - g - ¥ - -
X2 X2
L roma ) o L - -
wr = 200V = 325mA =100V B = 500mA B = 200V = 325mA =100V B = 500mA B
0w |G -188V 1.14A L . -400V -188V 1.14A ¥ deniss
N
Y
MS05104 Wed August 02 11:53:51 2023
O — T —
RIGOL s10p H 500us 5355 ) [ yeasure D 0.00s T # @1 n
% :
»
| | | | | / |
: | / .f ‘
| ] { | |
f f .
f [ R i /
] I | |
| |
| , | f | / | | |
{ |
B L l{ i | 5 ’ L oh . | Kol
BAE2
1.1741A 1
= 200V ET 325mA =100v B = 500mA B
@ -400V -650mA -188V 1.14A ‘P Ll
2
Model Name: ZKHL 24V-2A Date: 2023-09-20
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