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100W VSFF PWM And HF CCM/QR USB PD Adapter Solution

This design used Onsemi’s NCP1623A PFC and NCP1343 HF CCM/QR Flyback PWM controller plus GAN mosand NCP4307 synchronous rectified controller
combining Onsemi’s WT6633 PD controller for 100W USB PD adapter.

Specifications and Features Demoboard Photo

= AC input from 90V to 264V

= VSFF CRM PFC with 2 stage output voltage, 250V at LL and 390V at HL

= HF CCM/CRM PWM with 2x PEM supports more power transition without PFC
working and 68uF PFC capacitor

= High Frequency Operation up to avg. 190KHz at 264Vac&full load and easy to be
changed to GaN solution

= Quite skip and Flyback DCM operation with frequency foldback at no load&light load

Output voltage 3.3V-21V

Max Output power: 100W

Support PD3.0, PPS, BC1.2 etc.

Ripple&Noise: <60mV

AVG efficiency:93 % at 115Vac&230Vac

Fullload efficiency: 93%&93.5% at 115Vac&230Vac and 20V3.25A

Output precise OVP

Output OCP, SCP

Open loop protection

= Small size with compact design

= PCBA size: 60mmx60mmx19mm

Adapter size: 65mmx65mmx28mm

Market & Applications -'\ >

= Mobile phone Quick Charger
= Laptop computer
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Schematic(PFC Portion)
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Schematic(PWM&Protocal Portion)
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COC V5 Tier2 Specification and Average/Light Load Efficiency

avg efficiency Vs COC V5 Tier2 10% efficiency Vs COC V5 Tier2
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Standby Power
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Efficiency Vs Load
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90Vac and 20V5A 264Vac and 20V5HA
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90Vac and 20V5A 264Vac and 20V5A
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115Vac to 230Vac at 20V5A 230Vac to 115Vac at 20V5A

|'0 100V 'H"lr:«nwm

H 100ms
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115Vac, no load 115Vac, 3A load
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20V2.5A
57TmV
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90Vac and 20V5A 264Vac and 20V5A
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264Vac and 15V, 0-3A 264Vac and 15V, 3A-0
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Internal Use Only
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Normal operation, 264Vac, 20V5A
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115Vac&5V
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Ch3: Vds-sec
Ch4: Vsyn-drv

e

[T e ——

JJ” il 7 SENANATAI

21 0805/2021 @ Internal Use Only

%Wﬁhﬁf ; ' _I‘



22

ek Frevu

Vo

0805/2021

|

=
\\! y

Internal Use Only



23

0805/2021

Ll

|

264Vac and no load

U Gl

[
\\[/ Internal Use Only



EMI Test at 230Vac&Full Load

EMI TEST REPORT EMI TEST REPORT

<P £ e e S e S S S e S parameter
Organization: Operator: EUT: Organization: Operator; EUL:
Place: Time: 20215/1117:32  Test equipment:KH3962 Place: Time: 2021f5/11117:27  Test equipment:KH3962
Detector:  PK+AY Testtime[ms): 30 SN: 620883 Detector: PRV, Testlmefra):: 30 SN:  IGZEBAY
Limit: EN550228 Transductor(PK/AV]: PK | AV 3z 215,665 Himit: ENGEO22t TransdaclorPKAVE P AV iz 28
Remark: Remark:
= SESERE 0000 e iisliiniessmies s e S R R S s R R R freq, step
Start{MHz) End(MHz) Step(MHz] StartMHz)] End[MHz)] Step(MHz]
0.150 2.000 0.002 0.150 2.000 0.002
2.000 10.000 0.010 2.000 10.000 u.010
10.000 30.000 0.025 10.000 30.000 0.025
.................................................................................................... Sron FasulE D e e e S T S e R e e e e ek g 1] T
dBuv dBuY
100 100
90 S0
80 80
70 70
650 60
50 50
a0 40
30 30
20 20
10 10 :
0 A & !
0.50 1.00 5.00 10.00 0.50 1.00 5.00 10.00
0.150 MHz 30.000 MHz 0.150 MHz 30.000 MHz
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e s e e il b e R e e e e o e A R e e R B S R i S e S S Sl Sl s e e b s e i i) i
(av) freq(MHz) levidBuY] Lim(dBuY] Alflev-Lim) Aav) freq(MHz) lev(dBuV) Lim{dBuV) Aflev-Lim)
0.185 52.3 543 1.9 0.195 49.5 53.8 43
Line Nature
24 08052021 {1 Internal Use Only



EMI Test at 115Vac&Full Load

EMI TEST REPORT EMI TEST REPORT

—————————————————————————————————————————————————————————————— parameter OOEUT”E'E““EW

o 5 rganization: perator; :
Organization: Operator: EUT: . i .
Place: Time: 2021/5/11/17:33  Test equipmentKH3962 [;"";;n. i I"“:;I . ;:ZIMHN.M ;‘“ "“:;::]:":KHHEZ
Detector:  PK+AV Testtime(ms): 30 SN: 620883 EIEENE, esttime(ms}: !
Limit EN560228 Transductor(PK/AV): PK | AV JZ 215666 Limit ENS50228 Transductor(PKIAVE: PK. 1 &Y 9z 215664
Remark: Remark:
____________________________________________________________________________________________________ freq, step - e e s T
Start[MHz) End[MHz) Step(MHz) d Start{MHz) End[MHz) Step(MHz)
ik 2000 0502 0.150 2.000 0.002
o . 610 2.000 10.000 .010

10.000 30.000 0.025
i ) dBuY
100 — — T ; T — —T T 100
50 ! ez i ! bbbl ! 90
80 80
70 70
60 60
50 50
40 —ag s .‘............,:......-1- . 4']
30 T AT ) ; 30
20 &WW 20
0 : — ‘ : — : : 0 e
0.50 1.00 5.00 10.00 0.50 1.00 5.00 10.00
0.150 MHz 30.000 MHz 0.150 MHz 30.000 MHz
.................................................................................................... final test e e s em e esasessa e see e e enne fing] test
apP freq[MHz] lev([dBuY) Lim(dBu¥] Allev-Lim) QP freq(MHz) lev(dBuY] Lim{dBuV] Aflev-Lim)
0.611 515 56.0 -45 0.623 9.7 56.0 6.3
Aav) freq(MHz) lev{dBuV) Lim(dBuV] Aflev-Lim)
0.150 52.1 56.0 a9
Line Nature
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Thermal Camera(PCBA Test)

90Vac&20V5A 115Vac&20V5A 230Vac&20V5A 230Vac&20V5A
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PFC Inductor Specification

1. Core and Bobbin
2. Electrical diagram

Core Type: RM8
Core material: 3C95(Ferroxcube)
Bobbin: 6Pin TH type bobbin
Bobbin vendor: std Bobbin . . .
TRE] ORI T or WD1=Primary, 40T, 30*0.1mm Litz
AL EXG {w-r 1 ;e
wD2=Auxiliary, 4T, 0.17mm L] g
WD3=Shielding, 4T, 0.17mm
3. Electrical specification
Electrical Strength  |Don't test
Primary Inductance [Pins 1-2. all other windings open. measured at 10 kHz, 1V 200uH+-10%
i 1 l
= | 4. Transformer building construction diagram
|
i - — 2 layer tape
- WD2-Stop  Pin6
.6

WD2-Start Pin5
WD3-Start  Pin4

WD1-Stop Pin1

Cut WD3 here, No wire out

1 layer tape

WD1-Start  Pin2
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Transformer Specification

1. Core and Bobbin 2. Electrical diagram
Core Type: RM8
Core material: Ferroxcube 3C95 WD7=Primary, 12T, 20x0 1mm Litz [
Bobbin: 6Pin s S
Bobbin vendar: sd bobbin WD1=Primary, 24T, 20x0.1mm Litz . WD3=0Output
TESCEPTIN 4 5T, 80x0.1mm triple isolating Litz
WD6=Auxiliary, 12T, 0 15mm - . =
WODS=Auxiliary, 5T, 0.15mm [
WD4=Shialding, 5T, 0 15mm .
WD2=Shiekding, 16T, 3x0 15mm
3. Electrical specification
[Elecaical Strength [Pl 2.3 4.5 60 Pm s, F 5000V

|Primary Inductance _[Pins 1-3. all other windings open. measured at 10kHz 1V 20uH=-10% |

4. Transformer building construction diagram

B
| r 3 layer tape
) - — WD7-Stop Pin1 = -7
! ‘ f . wor-sen rz. ——@OOOC0COC)
E = i b i WDE-Stap Pins ST : 1layer taps
L i Wocom rm —OOOOO0OD
1 layer t
WD5-Stop Piné et
: WD5-Start Pin5 ——m Cut WD4 here, No wire out
| WD4-Start Ping 1 layer tape
J 0.6 WD3-Start S — F WD3-Stop
1 layer tape
WD2-Start Ping Gut, No wire out
1.2 IS||;5 x 1 layer taps
WD1-Stop Pin2
T WD1-Start Pin3
5L 0
=t 43 5. Note
* : a WDI.WD2 WD3 WD7 i~ E# %, WD4 WDS 41 e 4 2, WD4/WDS § WD6 #i&%.
f b GH S MR, G F MTIEIH. K S MM LSCMIGKIE, G4k F AT ICMITKE LD
o SNBSS it R Tmm WA, SR RORIT RO £ IR R B LI T S
. PINS Hi CHLED
Q120 d W P2 ik £ RAHCE
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Summary

» 2 stage PFC output and improve the efficiency at low line
» 2x PEM controller supports more large power transition while PFC starts to work at some power
» Comparing with QR controller, 68uF PFC capacitor is enough, so minimize capacitor’s size and reduce cost
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