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Design Check List

— i
NO. Test Item Spec Test Result Judgment

1 Specification

2 BOM List

.. . 115Vac 86.06%

3 Efficiency Measurement @ 12V | CoC V5 Tier-2 930Vac 85.81% Pass
4 | Photograph 63mm*35mm TR

5 | Schematic TLFfF 44

6 | Transformer Design TE IR

7 | Output Ripple Voltage & Noise | <120mVp-p 80mVPP

8 Over Current Protection 1.8<1<2.2A 1.87A~2.03A Pass
9 Turn On Delay Time < 3sec/90V 1.58s Pass
10 | Output Rise Time <40mS 11.56ms Pass

. DC
11 | Dynamic Load Response 10.8V<Vo<13.2V 11.2V<Vo<12.3V Pass
90Vac/ 60Hz
. Vo 10.75%
450
12 | Load Regulation Vo < 15% 264Vac / 50Hz Pass
Vo 1£0.58%
13 | Hold up Time >10mS/ac 90V 10.8ms Pass
Power Component Stress DIODE 65.2V/100V
14 Voltade P De-rating<95% 65.2% Pass
g MOSFET V/650V 89.8%
15 | Transformer Flux Density <3900Guass 0.33Guass Pass
16 | Conducted EMI ES;SSZZ/CISPRH 1¥ LR Pass
Mosfet diode<120
17 | Thermal Analysis Transformer<110 1¥£ LR Pass
@407F
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3 Leagtrend 1. Specification

Description Symbol | Min | Typ | Max | Units Comment
Input
\oltage Vin 90 264 | VAC |2 Wire
Frequency f 47 |50/60( 63 Hz
No-load Input Power 75 | mW |Testat 230VAC
Output 12V
Output Voltage Vout | 114 | 12 |126| V
Output Current lout 0 1.5 A
Ripple Voltage Vripple 120 | mVpp | 10uF/0.1uF &20MHz/BW
OCP lout 1.8 2.2 A
Meets CISPR22B / : :
Conducted EMI ENS5022B Test with grounding
Ambient TampA| O 25 | 40 °C | Free convection, sea level
Temperature

The Best Company for AC-DC Mid & High Power Application Total Solution
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2 BOM List =~

FFs Yokt fireg HE Fs Yokt g HE

DIP JTH5115% 17 2MQ+5%/1206 R5, R9 2
1 10uF/400V/10*16 EC1 1 18 30KQ+1%/0805 R16 1
2 22UF/400V/13*17 EC2 1 19 430K Q+1%/0805 R17 1
3 220pF/YHZS CcY1 1 20 1R0Q+5%/0805 R7 1
4 4.7uF/50V C5 1 21 150KQ+19%6/1206 R11 1
5 A70UF/16V 8*12 C4,C3 2 22 2R00+19%/1206 R14 s R15 2
6 10D471K VAR1 1 23 3901+5%/0805 R12 1
7 5D-5(5RKHME) P NTC1 1 24 120Q+5%/0805 R13 1
8 250Vac/T3.15A F1 1 25 10KQ15%/0805 R6 » R18 2
9 Cable 22AV:’nG/ 15 1 26 390K Q15%/1206 R2 1
10 EE16W T1 1 27 27015%)/1206 R1 1
11 EE8.3 20mH/min LF1 1 28 75Q15%)/1206 R4 1
12 T9*5*3 45uH/min LF2 1 29 1000pF/100V ,1206 C1l 1
13 5A/100V /D0-15 | D1(EFE) 1 30 100nF/100V,0805 C6 1

SMD Jt51= 31 A7/ 1206 D4 1
13 ABS210 BD1 1 32 M7/ SMA D3 1
14 LD5523 E2 /S0T-26 Ul 1 33 1000pF/1KV,1206 C2 1
15 390K Q15%/0805 R3A 1 34 220pF/50V, 0805 C8A 1
16 CS7N65 /TO-252 Q1 1 35 1nF/50V ,0805 C8 1

Green your power Green the World
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3 Efficiency Measurement s

Vac lo Pin Po Eff Avg
0 42mwW
10% 2.08 1.79 86.06%
25% 5.13 4.49 87.52%
115V
50% 10.39 9.03 86.91%
86.08%
75% 15.87 13.62 85.82%
100% 21.52 18.09 84.06%
0 62mwW
10% 2.16 1.78 82.41%
25% 5.17 4.46 86.27%
230V
50% 10.34 8.92 86.27%
85.81%
75% 15.67 13.43 85.71%
100% 21.08 17.92 85.01%

#FE ¢ 1LILEBEEEES.S
2.NTC 5EX

» NOTE : CoC V5 Tier-2 spec: 12V Avg. Eff. >85.45%, 10% Eff. > 75.45%
» NOTE : 1.5M / 22AWG, burn-in 30mins

The Best Company for AC-DC Mid & High Power Application Total Solution
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3 Leaatrend Transformer Design —

v" Transformer : EE-16 PC44
v" Inductance: 1.4mH @ 40KHz, 1V
Ae=40mm2 v Ae: 40mm?
Winding Pin No. Windina 1 Number turns . )
inding types emarks
No. Start | Finish winding | MYLAR
tape
N1 2 3 0.25mm X 1P 60 2
N2 5 4 0.2mm X 2P 11 2 JERE S
TEX-E 0.6mm X
N3 6 7 10 2
1P
N4 4 NC 0.17mm X 2P 10 2 &S5
N5 3 1 0.25mm X 1P 27 2
Pin 2-1 14mH*7%

Uk HO28VHZE 85 - — U BIGHLE » 55— Uil R T R 5P INAR
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7. Output Ripple Voltagem

12V/1.5A
Input ripple noise
9174
90VAC / 60Hz 76.8mV
115VAC / 60Hz 8omv
230VAC / 50Hz 71.2mV
264VAC / 50Hz 68.8mV

» NOTE : Output with 0.1uF ceramic // 10uF E-cap & using 20MHz BW
» Output Cap: 470uF//470uF, bulk cap 10uF//22uF

The Best Company for AC-DC Mid & High Power Application Total Solution
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/4 Leadtrend Ripple Test waveform

SEhpILSE  HEWNE

*3_.13].13 ]

FRET ST

i

EER T

 90Vac /60Hz

[+ Iy

N

”115V3C/60Hz

Bifi5

5 00MP /T

o

67 H 2018
J 17:25:28

: (7 4.00ms 5.00MT /R : : : -~ (74.00ms
€ 200mY AR Jlgieao0.000ps 1M g5 15.6mY J[ 67 H 20151 [ 20.0mV_ B o TE00.000us 1M 5 15.6mY
[E P = E BAE FHEE 17:2510 B =B BRE TEE
[ 4 Yy 76.8my 77.2m 76.0m 78 4m 350y [+ JEES 20.0mY 78.8m 76.0m 83.2m 2.60m
Tek {2 M 20.0ms Tek (Z1F M 20.0ms
=

ERTE :

-3.18ps

-~ 230Vac /50Hz

264Vac /50H

i

z

l 67H 2018

] 17:25:51

: _ : I N , , - (74 00ms oM7L @
; ; (7 4.00ms 5. 00MPT /R I | T 20.0mV AR JISTE00000s 1M A 15.6m
[ € 200mV A )00 0000 1M 15, 15.6my J[ 67 H 2 B FOE EE E-E TR
= FHE =E =AE TS 17:25:41 bdé—dé 63.8my 75.7m £3.0m 33.2m 4.55m
[ 4 T 71.2my 75.9m 71.2m 3.2m 4.07m
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2 Leagtena 8. Over Current Protection e

Input L2V
l,(Max)
90VAC / 60Hz 1.87A
115VAC / 60Hz 1.96A
230VAC / 50Hz 2.01A
264VAC / 50Hz 2.03A

>NOTE : Rcs=2R0//2R0

The Best Company for AC-DC Mid & High Power Application Total Solution
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2 Leagtren 9. Turn On Delay Time —

Input Turn on delay time
90VAC / 60Hz 1.58S

Tekjziy [ ¢ & 1 &
: | f f f b | ? ? ? ;
S E? ______ S A | . | ey -15565 1200 }

. . . . . . . . . . . . . . . ...... : . . O@ 28.00”‘]3 3.040"‘."‘

: : : : : | : A1.584 5 A9.960 Y
..................... T

— AR

T 1.ISMPT R 7

400ms X :
& “oov By SM 6.28 I 258H 2018
] FHIE EONE EX{E FrEE \ 17:55:36 J
&= 2.2y 12.1 12.1 12.2 40.0m

& 00V 8

The Best Company for AC-DC Mid & High Power Application Total Solution
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3 Leaatrend 10. Output Rise Time —

90VAC, Full load
Trise = 11.56mS

Tekiziy [ [

{ 2 T ik

i i . [40.0ms R - Wi i 3
200% & J\pieve00.0000ps 1M 7.36 57 H 2018

[ =l FEE =B = B T = ] 1510551
ED - FHET[E 11.56ms 11.56m 11.56m 11.56m 0.000
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cadtrend 11. Dynamic Load Respons*

BEME

»’
o

-

é\

Input Output Dynami Reading
pu ttput Lyhamic Vmax(V) Vmin(V)

90VAC / 60Hz 0.15A->1.35A 12.3 11.4
115VAC / 60Hz 0.15A—>1.35A 12.4 11.5
230VVAC / 50Hz 0.15A—->1.35A 12.3 11.4
264VAC / 50Hz 0.15A—>1.35A 12.3 11.4

SPEC <13.2V >10.8V

Result PASS

» Output Load : 10%-90%, T1=T2=1ms, Slew Rate: 0.1A/us
> Note : Measured at wire end 22# 1.5M #&5HHHLZS: 470uF/16V//470uF/16V

The Best Company for AC-DC Mid & High Power Application Total Solution
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_90V3C/GQHZECH4 Vout - 115vac/60Hz CH4:::\:/Q:U:t

' s o wer? 94 L 1 g ewr i e @ |

AAIRAARARAANA AR AR AR AN

%

AR ARARERARR AR A1

AAARAEAAAARARAAS A AAARARRA

Ut A

ARARARRARAAARAARAARA AAAS

B
-
e —— :

L LA T

- 230vac/50Hz CH4: Vout | 264vac/50H CH4 Vout
. @ ooy % ],[fyzssoo‘oooous 1M)f_1 e . ] . : : . T | 000ys IM)J_i S 6 ]
- 5 FHE  BIE  EAE WEE ] 57 A 20t T A ﬁ@g ] SR
[ 4 Eo 12,3 12.4 12.3 12.4 17:40:112 12.3 17:40°21
N 1.4V 114 113 L5 84‘4m

Green your power Green the World

T —

The Best Company for AC-DC Mid & High Power Application Total Solution




3 Leadtrend 12. Line regulation —_—

Input Min Load Max Load Spec <1%
Vo Vo Results
90Vac/60Hz 12.13V 11.96V
115Vac/60Hz 12.13V 12.03V
150Vac/60Hz 12.12V 12.11V
180Vac/50Hz 12.11V 12.1V
230Vac/50Hz 12.08V 11.96V
264Vac/50Hz 12.07V 11.96V
Toleorance( +0.37% +0.62% Pass
%0)

The Best Company for AC-DC Mid & High Power Application Total Solution
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3 Leaatren: 13. Load regulation —

Inout 12.6V>Vo > 11.4V Spec <5%

P Vo _max / Vo_min tolerance Results

90Vac/ 60Hz 12.13V/11.95Vv 0.75% PASS

264Vac / 50Hz 12.10V/11.96V 0.58% PASS

12.6 Load 90Vac/60Hz Load? 264Vac/50Hz

0 12.13 0 12.1
0.1 12.01 0.1 11.93
124 0.2 11.95 0.2 11.9
0.3 11.95 0.3 11.93
122 0.4 11.96 0.4 11.9
==90Vac/60Hz 05 11.97 05 1.9
x *_._ 2 50 0.6 11.99 0.6 11.91
12 #=264Vac/50Hz 07 12 07 11.92
W~ A A e T 08 12.01 08 11.03
118 0.9 12.03 0.9 11.91
' 1 12.02 1 11.92
1.1 12.02 1.1 11.93
11.6 1.2 12 1.2 11.95
1.3 11.98 1.3 11.95
114 14 11.97 14 11.96
0 0.1020.30.4050.60.70809 1 1.11.21.31.415 15 11.95 15 11.96

The Best Company for AC-DC Mid & High Power Application Total Solution
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;Leudtéend 13 HOId Up Tlme

Input Load SPEC. Measured (ms) Results
115VAC / 60Hz 12V/1.5A >10mS 10.8 PASS
230VAC / 50Hz 12V/1.5A >10mS 82.8 PASS

TkiEG | [ | k7

= I .7

06 -48ms  -10.10V
1 O@ -404ns -500.0m
A0SO AKODY

06 -79m  -10.10Y
OO -51%4ms  -500.0mY |
AE280ms AY600Y

‘_

[/

@ 20V & ' }{mms' LOHEE @ ]_ I ' 200 I R
500V & 100k & g0V 107F 2018 L 100k /5 £.10Y 107H 2018
! THE  BME BRE EE 1116:36 @ FHE  BME 0 BB hEE 11:18:09
(4 0N 173y 113 3,705 1142 L115 4 JoN L7y 7 175 11,79 11.38m

CH4 Vo CH1 AC-in
CH4 Vo CH1 AC-in
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14. Power Component W

I raBHE
Stable AC Turn-0On OUtPUt s_hort
circuit
Input Location 'V'"?‘X Measurement Measurement Measurement De-rating
Rating @12V <90%
@12V & 15A load @12V & 1.5A
& 1.5A load ' load
264VAC/ Q1 650V 576V 580V 584V 89.8%
50Hz
L. 4C1 S —— ———— L, SIS Tekiily | i — 1 l
D. 412.0hs (3] 440.0\# . O 4120ms B 4400V

C

-12.00ms (& 112.0Y
£424,0ms

A328.0 Y

[ 18 .
ol Stegdy state | S
100y }[mﬂms 1.25Mm /% s : :
500my 5M A 182 Y 256F 2018
L B TFHIE BE BB ITEE ]
B+ 575 Y 573 576 550 2.07

¢/

-12.00ms ) U120V

A424.0ms

AEOY

. ACTUI’I’]— n . | -
E}o 100Y }{400ms 1M @S :
S00mY SM 182 ¥ W
L {E B BB EAE ITEE J
(1 B 580 Y 579 576 530 175
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3 Leadtrend 14. Power Component W
Voltage(Cont.)

Tekizty [ ——————— = I | ... CA—

206.0ms € 4400
-6.000ms &y 112.0% [
A212.0ms AZ2BO0Y |

[ 12
B : . . . . : _ : | :
& 100V HZODms N | Wi :
B FHHE =B mAE thEE W 17.04:32
L1 B 584 Y 575 536 596 21,2
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14, Power Component Stress e

Voltage(Cont.)

Stable AC Turn-on OUtPUt s_hort
circuit
. Max Measurement De-rating
Input Location Rating Measurement @12Vo Measurement <90%,
@12Vo & 1.5A Load @12Vo
& 1.5A Load ' & 1.5A Load
264VAC / | Secondary 0
50Hz Schottky 100V 65.2V 64.4V 65.2V 65.2%
Tekimih [ 1 L B E— TekfFL [ 1
s | A R N 48 St
: : : ; A2,120ms AL2TEY | : : I . A10.60ms ALZLBY
. §Steady state- o o L L AC Tqrn-on. . '

._{2.00ms

EETG I | YEARRE

e @

‘ ; ‘ : (10.0ms ‘ :
& 0oy 5M & -14.8Y J 226H 2018 (‘_) 200 5M A -14.8Y 226H 2018

FHE =ME mrE fTEE 151351? & PHE  ®=ME O BAE  TEE 1513539
b%fj\ -65.2 ¥ -65.2 -65.2 -(5.2 0.00 ] [ 1 =20 -64.4V -64.4 -64.4 -64.4 0.00 ]
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2 15, Power Component Stress —
Voltage(Cont.)

>
s
=
5

: : : : : L b [0 1030ms @ 5720V |-
e PR e e P e ...... l P : P ‘ O _3.000”]3 ‘D _54.40 |'U'I
- - - - - - ) A106.0ms A1216 Y

: : : : . (T00ms B | Wi : :
(@ 200V Jii SM A ~52.8 Y 226H 2018

B FEiE = NME =EAE FriEE 1513848
o 5 652V ~63.0 ~66.0 —47.6 5,61
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15. Transformer Flux DW

I amn
Inout +12Vout/1.5A | +12Vout/1.5A | Spec <0.39T
P Bmax at Start up B Steady Results
90VAC / 60Hz 0.33T 0.25T Pass
Tek Fils M 4.00ms Tek 7115 M 4.00ms
v
. 4
e RHEE o — T AR .
" """ oo oo oo """" R E ot 8 ;.gggms g 7‘?‘;.000”1VV L I~ .. - Coe ‘ . i ggigmz 8 6452055-::1\" \;
: : 5 ' 276ms -4,000m ..
V : m  shous  wmon RN --: EJ LA 8656 0n
» | 90Vac -J[u'rn on/ -CHZ:} CS g0 \ . Q(K/ac TuEQ O%HZ “S r/
4k e : : ; W ; — e : "'
: : L _ SNSRI ' (1400ps : 125ij\/$‘ o
o R ][Z.ﬁ%“;ms éﬁgﬂﬂ 0/ b o @ oo & o Mg D T25F 208
B FHE  BLE  BKE  TEE 1514445 .. B, PR RE BFE wWER | SR
ﬁj( BmY 6% 5921 6901 0.00 ] GH il i il T

AB=(Ip*Lp)/(Np*Ae)
= [ (Vcs/Res) *Lp ) /(Np*Ae)
= [ (0.57/0.9) *1.4) /(87*40)*103
=0.25(T)

AB=(Ip*Lp)/(Np*Ae)
= [ (Vcs/Res) *Lp ) /(Np*Ae)
= [ (0.75/0.9) *1.4) /(87*40)*103
=0.33(T)

The Best Company for AC-DC Mid & High Power Application Total Solution

Green your power Green the World



150k

f.".‘;-z. L“’:ﬂ Sep | Detecter Hold Tive: RBW Wit |Fro Amp [ProSol |73 fancitay
(R E TR U T R T T [CH o joon [
1 ENST022 B QF

Hagn0 6

Ancilaiy =13 PvA ﬂ:‘e& — E

Lirwis:
ENS5022_B_OP

230Vac/60Hz  L/INZk .

r\_f"-‘\ TN — w
Ay e | N\
\/\N\ /'{L~\ T — _.VWW’
‘f

v

180k i
Samgle_000_D00_000_DOO_DIO_000_000_0¢1_000_060_012 076 000_000_000 257

T Jom Dutecte [PEUT PR VR PO
i CEEEELH]

EES

Tz o or
Maegn 08—

QPes ——
e

The Best Company for AC-DC Mid & High Power Application Total Solution

Green your power Green the World



™

/Q Leadtrend
- f R ¥
) Site: 2# Chamber A .
ﬁ?ﬁ:’iﬁf Tec:mthqgr :.? LT;[:. o R v ACCURATE TECHNOLOGY CO., LTD. Site: 2# Chamber
.Bidg.A.Changyuan New Mater, eyuan Rd, 3 : Tel:+86-0755-26503200
% R Fax+86-0755-26502208 F1,Bldg.A.Changyuan New Material Port Keyuan Rd,
Science & industry Park.Nanshan Shenzhen.P.R.China —= Science & Industry Park,Nanshan Shenzhen,P.R China Fax:+86-0755-26503308

Job No.: LD #261 Polarization:  Vertical Job No- LD #2684 Polarization: Vertical
Standerd: ENS0032 CLASS 8 Power Source: AC 230V/50Hz Standard: EN55032 CLASS B Power Source: AC 120V/80Hz
Testitem: Radiation Test Date: 2018/06/28 Testitem: Radiaion Test Date: 2018/06/28
Temp.( CVHum.(%) 23 C/48% T@, 14.01.’.46 Temp.( CVHum.(%) 23 C/48% Time: 14:00:44
EUT: Eww Signature: EUT: Engineer Signature:
Mode:  Full load Distance: 3m Mode:  Full load Distance: 3m
Model:  LD3523£208 1# Model:  LD5523E2DB 1#
Manufacturer: A
Note: Note:

no e 00 SAd/e

it | —_ [ -

&0 50

50 : i it peron i | '7 50

. 230Vac/60Hz H | B | 120Vac/6OHZ H |

3 i e | ot M
ML el | wad (RN VR il
g i T e . S el

{[ J PRPEERA R LSO U1 SURC R P [ TR S SRR TH R
% i " : . L
moe 40 S0 68 70 60 30 40 508 600 700 0080 MHe W0 4@ S0 60 70 B0 300 W00 SO0 GO 700 10080 Mie
Freq. Reading | Factor | Result Limit  |Margi Frea. Readi Factor | Result Limit  |Margi Fegn: | Degres
No. Detactor Remark req eading m 90 o eteotor Remak
(MHz) [ (dBuVim) | (dB) | (dBuV/m) |(dBuV/m)| (dB) (om) | (deg) No. (MHz) | (dBuVim) | (dB) | (dBuV/m) |(dBuVim)| (dB) (om) | (deg)
1 37.0450( 40.87 -11.07 | 20.80 40.00 |-10.20f peak 1 384800 4107 -11.20 [ 20.87 4000 |[-10.13| peak
2 53.317¢| 41.03 -12.83 | 2820 40.00 -".SOI peak 2 538818 3740 -12.87 | 2482 40.00 |-15.38| peak
754464| 4574 -16.60 | 20.05 40.00 -!0-95] peak 3 743055 4473 -16.63 | 28.10 4000 |-11.00| peak
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ATC)

ACCURATE TECHNOLOGY CO., LTD.

F1.Bidg.A.Changyuan New Material Port Keyuan Rd,
Science & Industry Park,Nanshan Shenzhen,P.R.China

Site: 2# Chamber

Tel:+86-0755-26503200
Fax:+86-0755-26503308

Job No.: LD #262

Standard: EN55032 CLASS B

Polarization: Horizontal
Power Source: AC 230V/50Hz

JI

\

Testitem: Radiation Test Date: 2018/06/28
Temp.( CyHum.(%) 23 C/48% Time: 14:04:42
EUT: Engineer Signature:
Mode:  Full load Distance: 3m
Model: LD5523E2DB 1#
Manufacturer:
Note:

00 SW/e

Famin | —_

&0

®

MR N

" i

00 400 SO0 608 700 10080 MHe

ATC)

ACCURATE TECHNOLOGY CO., LTD.

F1,Bldg.A.Changyuan New Material Port Keyuan Rd,

Science & Industry Park,Nanshan Shenzhen,P.R.China

Site: 2# Chamber

Tel:+86-0755-26503200

Fax:+86-0755-26503306

00

Job No.: LD #2683 Polarization:  Horizontal
Standard: EN55032 CLASS B Power Source: AC 120V/80Hz
Testitem: Radiation Test Date: 2018/06/28
Temp.( CyHum.(%) 23 C/48% Time: 14:07:44
EUT: Engineer Signature:
Mode:  Full load Distance: 3m
Model: LD5523E2DB 1#
Manufacturer:
Note:
N0 Sie
] —
50
50
©
0

400 SO0 GO0 B0 10080 MHe

0 e 10 S50 60 70 w0 30 000 Ll S 60 70 00 300
Freq. Reading | Factor [ Result Limit  [Margin Height | Degree No. Freq. Reading | Factor | Result | Limit |Margin . |He}gnt | Degree ) -
s MHz) | (@Buvim)| (@B) | (dBuvim) |(@Buvim)| (aB) | ®***| tem) | (oeg) [ R (MHz) | (dBuVim) | (dB) [ (dBuV/m) |(dBuVim)| (dB) (om) | (deg)
1 1245600| 3454 | -13.58 | 2006 3000 |-10.04] peak 1 1264457| 3530 | -13.65 | 21.74 | 4000 |-18.26 peak
2 167.2368| 4367 1397 | 20.70 3000 |-10.30| peak 2 166.8514| 4176 | -14.07 | 27.60 4000 |[-12.31] peak
3 218.0240| 3198 | -1168 | 2032 4000 [-19.88] peak 3 2183085 3124 | -11.58 | 1066 | 4000 |[-20.34[ peak
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2 Leodtrend 17 . Thermal Analysis —_—

L5523 E2(90V) LD5523 E2 (264V)

MG T E mE(C) mE(C)
D2 92.5 93.5
Q1 81.9 71.6
THEZER 82.0 81.2
Measurement T4E 87.7 86.2

@12\Vo

& Full load HAE R 745 51.9
LGRS 72.0 58.9
i LA 69.3 69.7
I ELIR 29.2 30.0

#E "‘ﬁ'ﬂﬁ‘ﬂﬁﬁ L @12\Vo
& Full load FE4NFZE I ZA R2/NESf
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