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LD5523N 12V/3.0A Demo Board

General Design Specification :

v'Meet “DoE-6” Requirement
v'Meet “CoC V5 Tier-2” Requirement
v'Universal Input Range 90-264 VAC
v'DC Output 12V/3.0A
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3 Leadtrend Design Check List —

NO. Test Item Spec. Test Result Judgment
1 Specification
2 Schematic
3 Demo Board Photograph
4 BOM List
5 Transformer Design
6 Efficiency Measurement @ 12V CoC V5 Tier-2
7 Output Ripple Voltage & Noise <120mVp-p
8 Over Current Protection <4.5A
9 Turn On Delay Time <3sec
10 | Output Rise Time <50mS
11 | Dynamic Load Response <t10%
12 | Hold up Time 210mS
13 [ Power Component Stress Voltage De-rating<90%
14 Power Component Temperature
15 [ Transformer Flux Density <3500Guass
16 | conducted EMI EN55022/CISPR22
class B
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)4 Leadtrend 1. Specification ‘.

L EBREMNR
Description Symbol | Min | Typ | Max | Units | Comment
Input
Voltage Vin 90 264 VAC |2 Wire
Frequency f a7 50/60 63 Hz
No-load Input Power 75 mW | Test at 230VAC
Output 12V
Output Voltage Vout 11.4 12 12.6 \%
Output Current lout 0 3.0 A
Ripple Voltage Vripple 120 mVpp | 10uF/0.1uF &20MHz/BW
OCP lout 4.5 A
Conducted EMI Meets CISPR22B / EN55022B | Test with grounding
Ambient Temperature Tamp A 0 25 45 ‘C Free convection, sea level
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2. Schematic
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/2 Leadtrend 3. Demo Board Photograph -
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O EER 4. BOM Li
: Ist

1 K22 T6.3A250V F1 30 I L PEL 33R 0805 1% R30
2 {RR 22 T3.15A250V F2 31 I8 i e L 22R 0805 1% R13
3 Fl GERLER 5d-11 NTC1 32 W i e L 10K 1206 1% R31
4 JE B HL B 561KD14J MOV1 B3 T i e PR 4R7 0805 1% R12
5 A H K uu9.8 LF1 34 I e L NC R28
6 YHL 102 400V CcY1 35 W LB NC JP1
7 LR 0.22uF/275v cX1 36 W i e L 180K 0805 1% R11
8 853 0.5*10mm LF2,LF3 37 T e PR 36K 0805 1% R37
9 bje:id GPU206 BD1 38 W i e L 510R 0805 1% R36
10 LA L 68UF/450V c1 39 I - #i L 1R2 1206 1% R9,R19,R26
1 L ff P2 4.7uF/50V cé 0 Tl 4 H L 22R 0805 1% R21,R22
12 WA 680uF/16V C54 a1 i i L 2R0 1206 1% R38A
13 LA 1000uF/16V Css 42 i L L 200R 0805 1% R15
14 R 103/1KV c3 43 i - L 10.5K 0805 1% R14
15 RIS RM10 T a4 Tl H L OR 0805 1% R18,R39
16 KA PC817 u2 45 i L 2.2K 0805 1% R24
17 MOS# 13N10M TO-220 Q2 46 i L 3.3K 0805 1% R23,R29
18 MOS’ VS7N65 T0-220 Q1 47 i L L 39K 0805 1% R25
19 IC LD5523N SOT23-6 U1 48 TG J HEL PR 10K 0805 1% R33
20 FR T12*8*4 LF3 49 W A L L 200K 1206 5% R20,R20A
21 IC LD8526 SOT23-6 U3 50 T J e P 150K 1206 5% R8,R8A
22 IC TL431 SOT23 u4 51 Tk i e PR 120R 1206 5% R7,R6
23 s 1y AR 1N4148 D1 52 I L 100pF/50V 0805 ca.c7
24 W AR RS1IM D5 53 W L 104 50V 0805 cs
25 W b RM D10 54 i} 431 TL431 u3
26 4t FiL BEL 3.9M 1206 5% R1-R4 55 W 7 2.2UF 25V 0805 ci1
27 4 LB 150K 1206 5% R5 56 W i L2 100nF 50V 0805 c13
28 0ty EL P 10R 1206 5% J10 57 W i oL 102PF 100V 1206 co
29 T e P OR 1206 5% R27 58 PCB
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/4 Leadtrend Transformer Design

v Transformer : RM10 PC44
Transformer : RM10 Y _
Ae=98mm?2 Inductance: 800uH @ 100KHz, 1V
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maE 6 Efficiency Measurement

»’
e

<

.

115V 230V
Efficienc
Vout(V) lout(A) Pin(W) Efficiency Vout(V) lout(A) Pin(W) y
12.17 3.0 40.79  g9.50 1217 3.0 39.8 91.71%
12.19 225 3031 90.34% 12.19 2.25 29.9 91.76%
12.22 1.5 20.18 90.98% 1222 15 20.12  91.06%
12.22 0.75 10.19 90.00% 12.24 0.75 1023 g9.73%
90.20% 91.06%

Power saving 46mW@115Vac&64mW@230Vac

» NOTE : CoC V5 Tier-2 spec: 12V Avg. Eff. >87.4%, 10% Eff. > 77.4%
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7 Output Ripple Voltage & Noise

12V3.0A
ripple noise
90VAC / 60Hz 108mVv
115VAC / 60Hz 100mvV
230VAC / 50Hz 99mV
264VAC / 50Hz 90mVv

100mY "By

» NOTE : Output with 0.1uF ceramic // 10uF E-cap & using 20MHz BW.
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I anun 8. Over Current Protection

90VAC / 60Hz 3.57A
115VAC / 60Hz 3.60A
230VAC / 50Hz 3.63A
264VAC / 50Hz 3.63A
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9. Turn On Delay Time

Turn on delay time

90VAC / 60Hz

L] -1.240s 3.100 ¥
i S/0.0ms B.400 Y
A1.810 5 A3.300Y

EHOEEEEEERRRARNEE R R AR R R R E R SRR

By . SO0k T/ TR 26 10 F2018
SM 14:47:08

BFEA

CH1: Vout, CHZ2: Input voltage
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& | eadtrend I I

/£ Leadtren 10. Output Rise Time
90VAC, No load 90VAC, Full load
Trise =16.4mS Trise = 16.4mS

264VAC, No load 264VAC, Full load
Trise = 16.4mS Trise =16.4mS

rann \7 r nower (arean the World
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eadtrend 11. Dynamic Load Response —

BHE
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Output
Dynamic Vmax(V) | Vmin(V)

90VAC /

60Hz 0.3A>2.7A 12.4 11.7
115VAC /

60Hz 0.3A>2.7A 12.3 11.7
230VAC /

50Hz 0.3A>2.7A 12.3 11.7
264VAC /

50Hz 0.3A>2.7A 12.3 11.7

SPEC 12V 1.2V

Result PASS

» Output Load : 10%-90%, T1=T2=5ms, Slew Rate: 0.25A/us
» Note : Measured at wire end 20# 1.5M
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)4 Leadtrend 12. Hold Up Time .

Measured (ms) RESULT
115VAC / 60Hz 12V/3.0A 210mS 69 PASS
230VAC / 50Hz 12V/3.0A 210mS 69 PASS

115VAC 230VAC

CHZ1: Vout, CH2: Input voltage
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13. Power Component Stress Voltage

Location

264VAC | 'C(lct?ni?n?'f
S0Hz MOSFET

Stable

AC Turn-On

Output short
circuit

Measurement
(@EVAY
& 3.0A load

g AR 2K

)[Z0.0ms

W+v7.600000ms  5M £

Measurement
(@EVAY
& 3.0A load

TERTfEE ¢+ 900ms

Measurement
(@NWAYS
& 3.0A load

524V

De-rating

|

FHHE = ME

250k AR 13
M 5 6.30

)

26 10 H2018
16:31;20

EARE

Steady state

An Energy-Saving IC Design Company

BRE RS

‘ 26 10 2018
16:33:18

TR

AC Turn-on
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- 13. Power Component Stress Voltage
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QOutput short circuit
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B H 14. Power Component Temperature

LD5523N (90V) LD5523N(264V)
MR Jo A B HE(CC) Q)
LF1 90 62.9
c3 86.4 67.1
Q1 94.7 74.3
THE 85.3 74.9
Megf;f/rge”t T4 83.4 75.5
(S E 2 ) %0 o3 i
c5 75.3 67.1
LF2 67.2 64.9
BD1 90.3 66.8
IR 40 40
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90VAC / 60Hz 0.25T
Tekgmer [ -ty 1
: : : : S B 5 ? ? ? :
: 5 O 41.32kHz € 440.0mY | v Lp: 800uH
S ! | O 87 72H: (3 -72.00my |- _
: | L : A78.12kH:  AS12.0mY | - v Np: 45Ts
: A LD : v Ae: 98mm2 RMS8
: B ' ' ' ' ' v Rcs: 0.330hm
. | . T K T I_ T . : I'\_:_,J'__ T K T _I I_ T . I .
: : i i . (Zo.0ps 2 506 R 7 : :
200mY B \Ev 24000004 SM,:{_-r{ T oy 1168 2019
L B P E =M ME =AE TS ][ 10:38:09 J
o=+~ 440.0mY 440,0m 440.0m 440.0m 0.000

CH4: Voltage of current sense resistor @ 90VAC & 3..0A load

AB=(Ip*Lp)/(Np*Ae)

( (Ves/Res) *Lp) /(Np*Ae)

( (0.44/0.33) *0.8) /(45*98)*103
=0.24(T)

An Energy-Saving IC Design Company Green_ OIS PO Green the Worid



eadtrend 16 Conducted EMI@12V3A -
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