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A.  Structure  of Adaptive Passive Part of HAPF 
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B.  Design of the passive part of HAPF 

QLf QPF

Lf PFQ Q+ =

QPF1

C
PF L

C C

CQ V
L C
ω

ω
=

−
�

Lc CC
=2 f. 

CC

( )
Lf Lf

C
Lf Lf C L

I
C

I L V

θ
ω θ ω

=
+

LC

LC

C

DC
C

s L

V
L

f i
≥

⋅ ⋅ Δ

VDC  fs

CLiΔ

LC CC

DC dcn dcre
n

V V V
∞

=

= +

Load
dcre x

LC

QV V
Q

= × − dcn nV n fL I
n fC

π
π

= +



 Q  
Q

 
Q

 
Q

μ μ μ

S0 LC

CC

S0

Vdc
VCc

t

C
C

di
L i dt v

dt C
+ =�

( ) ( )
( )

( )

m Cm C

C C C C C C C C

m C

C C C C

V CV C
i t t

L C L C L C L C

V C
t

L C L C

φω ω φ
ω ω

ω φ
ω

= − + +
− −

+
−

( )mv V tω φ= +

nπφ = ±

nφ π= ±

S0
VLoad=0

Vcc=0
S1 Vcc=0

S2 Vcc=0 Vcc=0

S3 Vcc=0 Vcc=0

V   ,V
IL  THD iL
Lc, Cc, Cc1, Cc2 10mH, 40 F,40 F, 40 F

A.  Best switches turning time obtaining 

QLoad

Vcc, Ic, VLoad Vcc, 
Ic ,VLoad



VCC, IC ,VLOAD

Vcc, Ic VLoad

-2V<Vcc<2V 0.01A<Vcc<0.01A -2V<Vcc<2V

B.  Mode selecting 
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B.  Static Compensation Experimental Results 
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C.  Dynamic Compensation  
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D.  Experiment of Transient States  
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