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

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

Market & Applications

Specifications and Features

Value Proposition

Demoboard Photo



Schematic(PFC Portion)
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PFC: 2 stage output

390V above 163Vac
250V under 146Vac



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

5V 9V

15V 20V



PFC Valley Switching
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Vcs-pfc

Vds-pfc

Vin-rect

115Vac and 20V5A



Input Current at LL and HL
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90Vac and 20V5A 264Vac and 20V5A

Vin-rect

Iin

Vin-rect

Iin



PFC Operation Waveform at LL and HL
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90Vac and 20V5A 264Vac and 20V5A

Vcs-pfc

Vds-pfc

Vin-rect

Vcc-pfc
Vcs-pfc

Vds-pfc

Vin-rect

Vcc-pfc



PFC LL to HL and HL to LL Change
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Ch3---Vcs-pfc
Ch2---Vds-pfc
Ch1---Vin-rect

115Vac to 230Vac at 20V5A 230Vac to 115Vac at 20V5A

Ch4---Vcc-pfc
Ch3---Vcs-pfc
Ch2---Vds-pfc
Ch1---Vin-rect

Ch4---Vcc-pfc
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PD Voltage Change

115Vac, no load 115Vac, 3A load

5V
9V

12V
15V 20V

5V
5V

9V
12V

15V 20V

5V
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Ripple at 90Vac

5V3A

50mV

9V3A

48mV

15V3A

55mV

20V5A

53mV



Output Ripple at 90Vac and 20V2.5A(Max Load Before PFC work) 
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20V2.5A

57mV
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PWM Operation Frequency

90Vac and 20V5A 264Vac and 20V5A

Avg. Fsw: 146KHz Avg. Fsw: 184KHz
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Syn. Drive During Load Transition at 264V

264Vac and 15V, 0-3A 264Vac and 15V, 3A-0

Vds-sec

Vsyn-drv

Vds-sec

Vsyn-drv



NCP1343 Transition Load from 0-5A at 90Vac and 20V
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Vds-pwm

Vsyn-drv

Vcs-pwm
Vcc-pfc

Vds-pwm

Vsyn-drv

Vcs-pwm
Vcc-pfc
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Primary FET and SEC. FET Stress at 264Vac&Full load
Normal operation, 264Vac, 20V5A

Primary Vds: 596V

Secondary Vds: 81V



Pri.&Sec. Vds and Synchronous Drive Waveform
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90Vac and 20V5A 264Vac and 20V5A

Vds-pwm

Vds-sec
Vsyn-drv

Vds-pwm

Vds-sec
Vsyn-drv
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Short Circuit Protection and Tovld, Tauto-recovery time

115Vac&5V 115Vac&5V

Tauto-recovery time Tovld



SCP at Vbus(230Vac and 20V5A)
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Ch1:Vds-pwm

Ch4: Vsyn-drv
Ch3: Vds-sec
Ch2: Vcs-pwm



OVP Test
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Vo

Vcs-pwm

Vds-pwm

OVP Voltage: 23.4V
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X2 Capacitor Discharge Test

264Vac and no load
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EMI Test at 230Vac&Full Load

Line Nature
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EMI Test at 115Vac&Full Load

Line Nature
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Thermal Camera(PCBA Test)
90Vac&20V5A 115Vac&20V5A 230Vac&20V5A 230Vac&20V5A



PFC Inductor Specification
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Transformer Specification
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Summary
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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


