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1. Operating Conditions

Parameter Value
Input Voltage Range 100~240 Vac
Input Frequency Range 60/50 Hz
Output Voltage @ PD FOR TYPE C 5/9/12/15/20V
Output Current @ PD FOR TYPE C 3A/3A/3A/3.25A
Max. Output Wattage 65W
Operating Temperature --

Performance

No-Load / Stand-by Power Consumption 230Vac/50Hz <75mW
Meet EN55022 CLASS B EMI

Meets DOE6 and CoC V Tier 2

Power density using GaN switch 22.89 W / inch3 without enclosure
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2. Power Supply Specification

® Input

Description Symbol | Min | Typ | Max | Units Comment/Conditions
Voltage VIN 100 240 | VAC 2 Wire, no P.E
Frequency fLINE 47 | 50/60 | 63 Hz
No-load Input Power PIN 75 mW Input 230 VAC

As

® QOutput

Description Symbol | Min | Typ | Max | Units Comment/Conditions
Output Voltage(5V) 5 LV Measured at the End of PCB
Output Current(5V) 3 A A
Output Ripple Voltage(5V) * mV
Output Voltage(9V) 9 A" Measured at the End of PCB
Output Current(9V) A
Output Ripple Voltage(9V) f mV
Output Voltage(12V) ( 12 A" Measured at the End of PCB
Output Current(12V) 3 A
Output Ripple Voltage(12V) 300 mV
Output Voltage(15V) 15 A" Measured at the End of PCB
Output Current(15V)" 3 A
Output Ripple Voltage‘) 300 mV
Output Voltage(20V) 20 A" Measured at the End of PCB
Output Current(20V) 3.25 A
Wipple \?ge@OV) 300 mV
Continuous Output Power 65 w
Average Efficiency n
Ambient Temperature TAMB 0 40 °C
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® 65W Demo Board Schematic ?:_ y

3. Application Circuit
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4. BOM
POSITION ITEM DESCRIPTION Footprint QTY

BDI, BD2 DI208S BRIDGE_DBS 2
C12 e F BB 91pF/25V/XTR C0603 1
C16 e i BEZS 10nF/25V/XTR C0603 1
Ci18 e F BEZS 0.1uF/25V/XTR C0603 1
C20 v BEZS 1uF/25V/XTR C0603 1
C25,C29 e B85 330pF/25V/XTR C0603

C26 i F BEZS 3.3nF/25V/XTR xos 1
C27 fi ) 45 68nF/25V/XTR C0603 | 1
C7,C17,C28 f i EB2S 1uF/50V/XTR C0603 3
Cl1 i 8845 0.1uF/50V/XTR C0805 1
Cs 5 H B2 1000pF/200V/XTR C0805 1
C19 f B BB 10uF/25V/X5R C0805 1
C30 f 7 B2 1uF/25V/X5R C0805 1
C8, C9 - BB 2.2uF/50V/X TRy, C0805 2
Cl13,Cl14,C15 i F B4 10uF/50V/X5R - C1206 3
C32 i EBZS 1uF/100V. C1206 1
Cé6 - B2 1500pF/IKV C1206 1
CcX1 X2 &% 0.22UF/275VAC/X2 £10%, 15mm LS CAP_X2 6*13 1
CY1 Y #75.220pF/400V TRX-SMD CAP-Y-7R8x5R4 1
CY3 Y %@22&400V TRX<SMD CAY_Y _4*10 1
Cl1,C2 BEfFE 2, 33uF/400V,105°C 10*20 CECI10_V_P5 2
C3,C4 EfREESS., 22uF/400V,105°C 8*16 CEC16 8 3.5 2
C10, C21 EREZS., 470uF/25V,105°C 8*15 CEC6.3X14 H P2.5 2
CNP1 CU18S19S_TYPEC-16PIN USB Typi':cl é%PIN SMT 1
D1 —fixfE SMD 1000V 1A P/N: GS1010 D SOD-123 JL 1
D2 T ffiEE SMD 1N4148 1206(D) 1
D3 —f4if% SMD 1000V 3A P/N: RS3M D DO-214 1
D4 —fi#s SMD 1000V 1A P/N: RS1010 D SOD-123 JL 1
F1 {F5%% 3.15A 300V 4X8.3 V_P5.24 FUSE 4X8.3 V P5.24 1
IC1 Rk SW2303 1C SW230X_QFN16-4X4 1
LF1 LINE FILTER 330uH L-Chock 9X5X3 1
LF2 LINE FILTER 6mH L-CHOKE_10X6X4 1
LF3 L=100uH DR 8X10 1
OP1 HAELr 52 EL1019 SMD PHOTO SMD 1
Q1 MOSFET N-CH,FDMS86202ET120 120V102A PG-TDSON-8 1
Q2 MOSFET N-CH,NTTFS4930N 30V23A WDFNS8 3.3X3.3 1
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POSITION ITEM DESCRIPTION Footprint QTY
Q3 MOSFET N-CH,DMZ1015E 100V0.1A SOT-23 1
R23 e BB FH 1% 510Q R0402 1
RS, R12 &7 B FH 1% 30090 R0603 2
R9, R10, R18 g1 EEFH 1% 0Q R0603 3
R11 a1 FEFH 1% 43KQ R0603 1
R13 di 7 EFH 1% 91K R0603 1
R14 di 7 EBFH 1% 4.7K 0603
R16 e FERH 1% 100Q &3 %
R17, R24, R25 S FBIH 1% 1K RO603° 7 | 3
R19 g7 EEFH 1% 36K R0603 1
R20 dm A BEFH 1% 2.4K R0603 1
R21 e EEFH 1% 100K R0603 1
R1 am 1 BEFH 1% 3.3K R0805 1
R3, R4 d i EBRH 1% 22Q V R1206 2
R5, R26 e A EBRE 1% 160K A R1206 2
R2 d R EEFE 1% 110K ) R1206 1
R6, R7 Wy R1206 2
R22 R1206 1
R39, R40 R1206 2
R15 R1210 1
TR1 T_ATQ23 1
Ul ﬂ IC MP6908 SOT-26 1
02 PWM IC JP8020 QFN-26_8X8 1

/7
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5. Transformer Specification

BERTEE

PRI. Sec.

A=1 B L1 R
W[ T
S o
T ﬂl 1] '
o b
1§ (]
= e [ U
3 y 6
* AKB REREE30MmM
Step Winding No. Start End Wire Diameter | Turns Winding Tube
1 N1 3 1 2UEW, 0.1mm x 12 12 1 layers, B4 YES
2 N2 4 5 2UEW, 0.13mm x 2 7 1 layers, B8 YES
3 N3 5 6 2UEW, 0.13mm x 2 3 1 layers, & YES
4 N4 A =E#E RS, 0.1mm x 100 4 1 layers, =i YES
5 s1 8 NC 2UEW, 0.13mm x 1 B 1 layers, B YES
5 N5 1 2 2UEW, 0.1mm x 12 12 1 layers, B8 YES
TAPE*2TS Parameter Condition Value
N5 Primary Inductance Lp(3-2) 200uH
TAPE*2TS Leakage Inductance Lk({3-2) GuH, max
sl
Core ATQ23 N5
TAPE*2TS
N4 Bobbin ATQ23 3pin + 3pin

TAPE*2TS

TAPE*2TS
N1

EI
BEENEELE+FRHE, LHIREPING
TEAZ2EER
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6. PCB Layout (Note: Not in Scale)
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7. Performance Evaluation

7.1 Standby Power

PIN SPEC

230V/50HZ 53mW <75mW

| \ Y
7.2 System efficiency :
Vout @ PCB end @115Vac/60Hz

5V
115V 60Hz PI VO (0] EFF AVG DOE 6 Spec
25% 4.29 5.11 0.755 89.93%
50% 8.62 5.13 1.5 89.27%
89.41% 81.39%
75% 12.9 5.15 2.25 i, 89.83%
100% 17.5 5.17 3 88.63%
oV
115V 60Hz PI VO 1(0) EFF AVG DOE 6 Spec
25% 7.49 9.11 0.755 91.83%
50% 14.8 9.13 1.5 92.53%
91.84% 86.62%
75% 22.5 9.16. 2.25 91.60%
100% 30.1 9.17 3 91.40%
12V
115V 60Hz PI VO 10 EFF AVG DOE 6 Spec
25% 9.§p 12.1 0.755 91.54%
50% 19.7 12.12 1.5 92.28%
92.10% 87.40%
75% 29.7 12.14 2.25 91.97%
100% 394 12.16 3 92.59%
15V
115V 60Hz PI VO 10 EFF AVG DOE 6 Spec
25% 12.4 15.08 0.755 91.82%
50% 24.6 15.11 1.5 92.13%
92.08% 87.73%
75% 36.9 15.13 2.25 92.26%
100% 493 15.14 3 92.13%
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20V
115V 60Hz PI VO 10 EFF AVG DOE 6 Spec
25% 17.9 20.04 0.816 91.36%
50% 35.4 20.07 1.626 92.19%
92.16% 88.00%
75% 53 20.09 2.43 92.11%
100% 70.3 20.11 3.25 92.97%
@230Vac/50Hz
5V
230V 50Hz PI VO EFF AVG DOE 6 Spec
25% 4.5 5.11 0.755 85:73%
50% 8.72 5.13 1.5 88.25% \
87.64% 81.39%
75% 13.1 5.15 2.25 88:45%
100% 17.6 5.17 3 88.13%
9V
230V 50Hz PI VO L 10 EFF AVG DOE 6 Spec
25% 7.65 9.11 0.755 89.91%
50% 15.1 9.14 1.5 90.79%
90.72% 86.62%
75% 22.6 9.15 2.5 91.10%
100% 30.2 9.17 3 91.09%
12V
230V 50Hz PI VO 10 EFF AVG DOE 6 Spec
25% 1‘ 12.1 0.755 89.56%
50% 19.9 12.1 1.5 91.36%
91.21% 87.40%
75% 29.7 12.2 2.25 92.05%
100% 39.7 12.2 3 91.89%
15V
230V 50Hz PI VO 10 EFF AVG DOE 6 Spec
25% 12.7 15.1 0.755 89.65%
50% 24.8 15.1 1.5 91.39%
91.03% 87.73%
75% 37.1 15.1 2.23 90.94%
100% 493 15.1 3 92.13%
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230V 50Hz PI VO 10 EFF AVG DOE 6 Spec
25% 18.2 20 0.816 89.85%
50% 354 20.1 1.626 92.19%
91.87% 88.00%
75% 52.7 20.1 243 92.59%
100% 70.4 20.1 3.25 92.84%

7.3 Ripple & Noise

No Load

£

-

Full load

100V/60HZ 86mV / ‘ 54)\?
240V/50HZ 48mV mV
No Load Full load
100V/60HZ 38mV 60mV
240V/50HZ 40mV 220mV
No Load Full load
100V/60HZ 7 29mV

240V/50HZ

48mV

Full load

100V/60HZ ‘? 3%V 36.8mV
240V/50HZ 20mV 50mV
No Load Full load
100V/60HZ 34mV 80mV
/5 22mV 60mV

W’

N\

11
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7.4 Maximum Drain Voltage

Pri_ DRAIN VOLTAGE
Item Input voltage Measured Results
Normal full load 264V/50HZ 570V
SR_MOSFET
Item Input voltage Measured Results
Normal full load 264V/50HZ 90\\

M Z00us
[T}

M 20 O_JJ 5
u

(LALLM ALY AN 'U.'.;.'..'..j

Pri VDS @ 264V/50HZ 20V/3.2iA SR MOS VDS @ 264V/50HZ 20V/3.25A

%

) N

Thermal performance is measured room temperature.
115V FULL LOAD
& 78.8°C % 81.7°C

4 92.6°C % . n

90.9 89.1

7.5 Thermal Test

Transformer Winding (T1) : 92.6°C Transformer Winding (T1) : 89.7°C

12
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SR MOS (Q1): 88.5°C

)

Bridge (BD1).: 80.7°C Snubber resistance (R6) : 93°C

N\
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8. Conducted Emission — PK and AV

® ENS5022 CLASS B @ FULL LOAD

110VAC/60HZ

.
Line Neutral
LU LT
[t - Lt -
AV — AVG _—
I 1 I
/I I N ———— TR— —
| - [ e
N h Wty 7 | L \
VP W 'J\ WA, ol I I b Iy rh”.\,- il Jrvy W
Uik Ry 10l b ¥ ir
il 0L 1
LH Tl
|
o an)
nise as [ 5 ‘ﬂ bt o (i) 3 30,004
St AS Phase 5] Temparaben 104 | Site A9 Phase N Tampemn AT
Limit. (CEJENSS032 Class B(QF) Powor:  AC 110V0H: Moty 503% Limit, (CEJENS5032 Class B(OF) Power.  AC 1oVt Pty 503%
EUT Akr Prassurs: o EUT: Alr Pressure: L
i iPBnan MN; JP8020
Note: C5 Moter &5
Reading Measure- No. Mk,  Fre Rfm?g Factor e Limit  Gver
No. Mk Frea  Level Factor ment Lmit  Over S ki
T oy e oy T = r e [ ] (@) (a8) dBuv) (B 1] Detector Comment
; D I 1 01500 4581 066 5557 6600 -1043 QP
s e e he I Rew eI R z 01500 2781 oee 3747 600 1883 AVG
s Srw I Be T W are o 3 02051 3850 963 4825 6340 -1515 QP
TE o 1378 67 248 EATe @i AVE KR R o O s o R
5 0.2008  36.81 088 4847 E050 -1403 QP i asw. o 988 ‘.?Z?‘.. .5.2 m .'.15'?.5 : .09”
T s % bessli ] 1 z A
B 02008 1808 088 2775 5050 2275 AVG e aae W i L . R 1
. R A i S ied e e 7 02788 3257 065 4222 6085 1863 QP
] 3.3?09 956 675 1931 46 ob__:ie.ae NG 2 L EL L T T
L4
.
Line Neutral
B0 dBuV LT
Lt — (= —
AV — AVG —
]
| O B i 1 |
s s
S il |
—~ /S 15 Y — = i {
! = I..-' I .r\"lr o e || f p vy n‘i‘l
I | ‘1 ﬁ ﬂ ! h#ll"’r b~ a4 1 | fl f F ".l Sl |
| w LJ |L {) | {| '
Iy MU L L] L |
il W
ull WY I l'
ool an) 1
aE 5 ) 5 0008 o i oo > s
Sile AD Phase ] Temperature: 184 e AR Phase N Temperature: 184
Limit: (CE)ENSS032 Class B(QP Power:  AC 23visoHz Humidsr 503% Ltk ICCIENRHIE Gy BCF) sl Xas
EU':" : r it Pressure: hea EUT i Peso. hom
= MIN: JP8020
Note: €5
Note: C5 i
Reading Moasure-
Reading . Measure. o No. Mk Freq Level Factor ment Limit Crver
No. Mk.  Freq.  Level actor  ment  Limit ver
s sl [ B ie8) 4BV (B @8)  Detector Comment
MMz} @Buv) (48] (BUV)  (dBuv)  (dB) Detectsr  Comment - R R — R e
1 ' 01500 4518 067 5485 8600 1115 QP > T T TR T
z 01500 2151 067 3118 5600 2482 AVG 5 T R TR Y TR T I L T
3 01772 4147 067 5114 6462 -1348 QP 3 e
4 01772 1489 067 2456 5462 -30.06 AVG
5 02120 3778 067 4745 6313 -1568 QP
® 02120 1003 867 1970 5313 -3343 AVG
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Radiated Emission
EN55022 CLASS B @ FULL LOAD
110VAC/60HZ

Vertical

Horizontal

B0 SN

Vi a,
by W\"‘\-r\\‘,-"L..‘,,/“M“" mﬂu‘ i L Wadd VY Nt

oo

0 000 165 000 WO.000 Mty
Site A6 Polanzation.  Wertical Temperatre: 164
Limit: (REJEN55032 Class B 3m Power:  AC 110ViE0HE Humidity: 534 %
EUT: Déstance: 3m  RBW: 120 KHz Ak Pressure: hes
MN: JPEOZ0 VBW: 1000 KHz Sweep Time: 300 ma
Note: C&

Reading Measura- Antenna Table

No. Mk Freq. Level Facler  ment Limit  Owver Height Degree
: MHE UV jdEm)  (@uvim) a8 scior fem) o

17 553800 4120 -986 3143 4000 857 peak
2 1188300 4104 -11.38 2966 4000 -10.34  peak
3 2176500 3069 1079 2020 4000 -1080 peak

U

|
= Ao L7 YA A
'-.rr\-f" YIRATN Lﬂh‘”{ﬂ{ -,-h‘,«' “A,' WWas

L'\M Jﬂ*“..\‘}\.l"\_w

oo

o0 165,000 IO MH:
Sie AB [T
Limit: {REJENS5032 Class B 3m Powar.  AC 110VstHz Humidity:  834%
EUT Distanca: 3n  REW: 120 Kz Al Pressure: e
M/N: JPBO20 VEW: 1000 KHz Sweep Time: 300 ma.
Note: C5

Roading Measure- Anenna  Table

No. Mk.  Freg Lewel Facior ment Limit  Over Height Degree

MMz} (dBuV)  (@m) (dBuvim| (dBu¥im) (dB)  Delecior {cm)  (degree) Comment

1 1563600 4111 881 3230 4000 -7.70  peak

230VAC/50HZ O

Vertical

Horizontal

B0 dBuim

NN,

%
e A i s
VW‘W‘T oo
e

B0 W

o -

T “"\WIM&

Py

R N

oo
165,000 00000 s 30,000 165,000 00000 s

Site A6 Pelarization.  Viertical Temperature: 184 Site AB i B4
Limit: (RE)JEN55032 Class B 3m Power.  ACZOVS0Hz Henidey,  S4% Limit: (REJEMES032 Class B 3m Power:  AC230vis0Hz Humidey,  S34%
EUT: Distance: 3 REW 120 K Ait Pressure hpa EUT Distanee: 3=  REW: 120 KHe Ait Prassirn hpa
M JPB020 VEW: 1000 KMz Sweep Time: 300 ms MM JPBO20 VEW: 1000 Kz Sweep Time: 300 ms
Mote: C5 Mote: C5

Reading Measure- Antenna Table Reading Measure- Antenna Table
Mo, Mk.  Freq Level Faclor  ment Limit  Over Height Degree Mo, Mk, Fregq Level Faclor  ment Lima  Over Height Degree

{EV]  (@m)  (@uVim) (@Buvim| (@8]  Detector (om)  (Segrea) Comment MHz}  dBuv)  (@Bm)  (@avim)  (dBuvim) (dB)  Oeecior  (cm)  (degree) Comment

1 950700 4211 -14.82 2728 4000 1271 peak
2 1366500 3707 879 2728 4000 -1272  peak

*T1312500 4216 -1023 3183 4000 -BO7  peak

T3 1901100 4127 1086 3041

1
2 1663500 3881 618 2963 4000 -1037  peak
3 4000 559 peak
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