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UNDESIRABLE RIPPLE

While half-wave and full-wave rectification can deliver uni
current, neither produces a ﬁqnstantvoltage >

‘tlfle Ipply re | A s

Producing steady DC frOm a1 rec
circuit or filter. l

.................

drying-out process which causes electrical parameters to
the service life time of the capacitors. ﬁ-i
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SMPS CAPACITOR PARTS

SUBSTITUTION

compen t d
cho k

Boost inductor

AC input
90V...275V
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I ectlitier

CJ_ Y-Caps :
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oo " >
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WHAT IS PROBLEMS OF
AC-DC CONVERSION

o+
%\_ current $
\ ‘,-'7 or +
" Vv 2 DC voltage
output 0 X
AC \; time
: ~ A -
input ) o -
1. When AC to DC must be
Bridge rectifier Output: full-wave varying DC come to current zero point.
Alternate pairs of diodes conduct, changing over (using all the AC wave) 2. Dammed high current by
the connections so the alternating directions of .
AC are converted to the one direction of DC. capamtor. _ _
3. The Electrolytic capacitor

AC voltage coming from the The rectifier tube flips half of The filter capacitors help
transformer is a sine wave. the wave to create a DC ripple. smoothe out the ripple.

\ / \ J/ \ /
\ \ / \
\J \/ \ /

X X 1Y
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MOVE OVER TO DIGITAL
CONTROLLED SOLID CAPACITOR

Substitution

Ly A
VT
FIDES-P5 SOP 8

MTBF OVER 100K hours
sustainable life cycles

To: Operating temperature [°C]

Elrctolytic capacitors

service life problem .
Benefit :

To+10| T—T
L=L,X2 10 .
o T 1. Long life MTBF
L : Expected service life [hrs] 2 GOOd PFC (Over 0-95)
o omerating to 3. Stable operating temperature
For everyrise in operating temperature by 10 degrees centigrade, the . p g p
service life is shortened to one half, anddouble forevery 10 degree 4 Sma" Size

drop(10 degree 2 fold rule). The aluminum electrolytic capacitoris
commonly 10 years service life)
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AC-DC CONVERSION

PARAMETERS: DB1 bulk ‘}m/k.
freq = 50Hz Diode ‘
Vin = 100Vac
I/im- DB4
" — AC IN1 4 | 1 d) s
in oa
é\) Chulk 2 1.414Adc
j K 2000uF
DB3 DB2
AC IN2

L
F 0

Most electronic ballasts and switching power supplies use a bridge rectifier and
bulk storage capacitor to derive raw DC voltage from the utility AC line.
Figure above: Vin=100Vac, 60Hz and Po=200W.
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BRIDGE RECTIFYING
POWER FACTOR

200V ,
= 19—
y o T— - — p—— . —
100V+ .
SEL>>
o ABS( V(AC IN1,AC IN2) ) o V(bulk)
20A
IIIineI
ORL & S o Sdslas o0 S S o B @ spfaaade s e @ S SERaeea R S ekt VAT SeEEeavael B S e = shfeniaate
OA
o ABS( I(Vin) )
1.0
¢ o = *
o.s4 Power Factor Ratio = P in, avg./ (Vm, rms lin, tms) : : z 5 2
QLGRS ok (3% [SHSORNYe: ¥ TS JeSy ST T¥ Sfeiielse iie: Feiile] ie) ot (enEemie = . s
- C 5 - st - 5 - 3 = ]
0:ddlal o: oriniuet. an®e, i e 1GE 8 @ 8k GiAEueite Y8 JEE BN B 8y SAUBLUSHEBATE. I8 (B LielOie), Bk Bl esuBsie. fe. BBl ) e etreisecEELie: (8 i«
O L L L L) L] L L] L] L]
160ms 164ms 168ms 172ms 17éms 180ms 184ms 188ms 192ms 196ms 200ms
o AVG(ABS(W(Vin))) /(RMS (ABS(V(AC IN1,AC IN2)))*RMS(ABS(I(Vin))))
Time

The uncorrected power factor rectifying circuit draws current from the AC lin when the AC voltage exceeds the
capacitor voltage(Vbulk). The current(lline) is non-sinusoidal. This results in a poor power factor condition where the
apparentinputpoweris much higherthen real power, figure above, power factor ratios of 0.5 to 0.7 are common.
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AC-DC RECTIFIER

Vs, (1) AC Voltage form on the transformer secondary output
| | I

Vmax +— — ——————- :—— T R + - ——+——Vmax = 1.414 x Veff = 12.73 Volt
y e ﬂ—————ﬂ--vm:wm
| | | | -
l \\~/// \\~///
| | | | |
oVmaxk — — — — — [ [ | * A Lo S

= diartd i v T =
' 0.017s I \ g
| | | | |
| . 2 )
Vout (2) Rectified Voltage form without the Capacitor
ot : f e! ? i Vmax = 1.414 x Veff — 1.4 Volt =
| | | | 1 1_33 Volt

|
Vmaxi— — I e A | D e I RO P T T R
|
|
| |

D2,04 Forward I02.04 Reverse ' D2,04 ForwafdI D2,D4 Reverse : D2,04 Reverse‘ D2,D4 Reverse
D3.D1 Reverse ID3,D1 Forwafdl D3,D1 Reverse | D3,D1 Forwardl D3,D1 Forward | D3,D1 Forward
| | | | |
| | | | |

: (3) Rectlified Voltadle form witl1 the Capacftor

Capacitor Capacitor
Charge Discharge

The AC to DC full wave rectifier Voltage time diagram
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AC DIRECT LED DRIVER
PROBLEM DEMYSTIFIED

Vin_peak --cccccccean..
O’
VF_Gr2 /| I\
- TBS924941 @ RuE a2 Teewm
A\ wan Y |

58 leas, 1

IACf) : ' :
VAc éh N L”’F"}} T ILED_peak ------ N o T e W e
E,_j__:i‘;; ILED_trms ——>

v lturn-on
TPS92411 Switched Line Tdrndoff * VF_Group 1

Group 3 _.”:' VF_Group 2
Group 2
Group 1 - VF_Group 3

Demerit Magic91 a

1. Need LED Vf must be input voltage.

2. LED on time are only 67%. v

3. LED string group illumination are not same.
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NON ISOLATION BUCK
LED DRIVER
Most of LED driver are employed.

Poor PFC and ripple.
/\/ /\/\ Electolytic ca e

Vsup

Iune

Uﬂ D1 x

FL7701 i e \.

Vee VSUP_SEN HV HV
4 .
Device
41 DS DSG: Digital Sine-Wave Generator
s zc0_out HV Device : High-Voltage Device

DAC_ouT

Driver
1 /\/\ L s oUT

Reference > & 04| >

CS

GND

Jeong.osc@gmail.com



RIPPLE AND PFC
PROBLEM

Figure. A Figure. B
BR3 +VOUT
P2 o+ ——— +VOUT BR3 i =
n 230 VAC ILS P2 AV cr - D6
I\/ _ : 230 VAC R
l I v DS Tcs
Figure. C Figure. D
BR4 . +VOUT BR3 . +VOUT
= VI e o n + ~ e N, )
T Yzs0vac Q:J e T V230 vaG Q:J lg ¢
e
PWM PWM == ?| DIS-CHARGE
CONTROLLER CONTROLLER CONTROLLER
| l |

Most electronic ballasts and switching power supplies use a bridge rectifierand a bulk storage capacitorto
derive raw dc voltage from the utility a line, figure above : valley fill with passive PFC circuits B and active
PFC shown C. The figure D are this novel PFC and regulation methodology.
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ADVANTAGES - DISADVANTAGES
OF VALLEY FILL PASSIVE PFC

Passive power factor correctors have certain advantages, such as

- Simplicity

- Reliability ) +VoUT

- Ruggedness BR3 L =

- Insensitive to noise and surges P2 AV cr R} 06

- No generation of high-frequency EMI :ial\g ~

- No high frequency switching losses no— N c
T

Disadvantages of passive PFC Cockcroft-Walton PEC

On the other hand, they also several drawbacks

- Solutions based on filters are heavy and bulky because line frequency reactive
components are used

- They have poor dynamic response

- Lack voltage regulation and the shape of their input current depend on the load

Even though line current harmonics are reduced, the fundamental component may

show an excessive phase shift that reduces the power factor

- Parallel resonance at different frequencies occurs too, which can amplify other
harmonic

- Big size and expensive
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HV9910 PASSIVE POWER
FACTOR BUCK LED DRIVER

The purpose of the valley-fill circuit (see Figure 1) is to allow
the buck converterto pull power directly off the AC line when

1 us ALEG10
1 8
™ Aosc |—
. s w
N o |8
¢

the line voltage is greaterthan 50 percent of its peak voltage. * OJ\/I .
The following equation shows the maximum bus voltage at the KT 4
inputof the buck converter: —

Vin(max) = V2 X Vae (max) = V2 X 264Vac = 373V

During this time, capacitors within the valley-fill circuit (C1 and )

C2) arein series and charged via D2 and R1. If the capacitors Flgure 1
have identical capacitance value, the peak voltage across C1

and C2 is Viymax) /2 = 186 V. Often, a 20 percentdifference in

capacitance can be observed between like capacitors. Therefore, Tk JL  ®Stop MPos0000s  MEASURE
a voltage rating margin of 25 percentshould be considered. e ~ H A o
Once the line drops below 50 percent of its peak voltage, the two Lo K / \ /
capacitors are essentially placed in parallel. The bus voltage Zs 0 / \ / \ [ 9
Vinminy i the lowestvoltage value at the inputof the buck = ,,,/ L/ \\J
converter. Viymin) at the minimum AC line voltage Vagmin) is as .
follows: Zs 03 -
Vuc min 85V + 2
VIN(min) = \/-i X % w— ‘fi X = =60V ] l--.x:
™ 156V
At 60 Hz, the total time of a halfAC line cycle is 8.33 ms. The Tt

power to the buck converteris derived from the valley-fill
capacitors when the AC line voltage is equal to or less than 50
percentof its peak voltage. The holdup time for the capacitors

Figure 1 : Original valley-fill author by Spanglerin 1988

equatesto tyop = 1/3 x8.33 ms = 2.77 ms. The valley-fill Poue o ¢ 12.96 W
capacitor value can then be calculated with the following Coiiiie Viminy ~ "1O4P _"e0v_* e — 30uF
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TRADITIONAL

RECTIFIER RIPPLES

oL c2| .. . |C5 . 'R13. © PULSE((

. D13 - 200nF| - - - |SuF N

- “SINE(0220 60) -

Jeong.osc@gmail.com

I(R13)
220\ 220mA
200V F-200mA
180V - 180mA
160V I 160mA
140V ‘ [-140mA
120v-] | \ I 120mA
\ \

100V v - 100ma
80v-| L somA
60V L soma
40v- L 40ma
20v-| L 20ma

0\ omA
- V(pfc) IR1)




NOVEL TOPOLOGY OF SOLID
STATE CAP FUNCTION BLOCK

Rectifier PFC/Charge Dis-charge > +VOUT
AC
INPUT
Zero Current Charge and Dis-charge
Detector “| PF controller controller

The PFC charger generates are valley fill voltage depend on discharge
capacitors capacity. Reduce capacitance then needs to boost up then a
p-p boost voltages. It's changed soft CCM to CCM or CrM mode of PFC.

*See the page 20 PFC simulation results.
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DIGITAL CAPACITOR
BLOCK DIAGRAM

[ AC-DC DIGITAL CAPACITOR]

” . -

0 03
Br1
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IK9IXXE MCm g

HVCC
Iy

ik

3
10~230v L

,J_, VDD

VIN ,J_‘
L

Regulator

BOOST REG
o1
11

«««««

CONTROLLER

NG
z2co &
—an—3-

L
an |I<— 2 E‘fe
VCAP
GATE DRV ]T

250mV

4nzzg
1
|

IK99XX 528

Blanking

GATE

Q ]_I;tﬁ

osC

PWMD
|-

R2 J% [ VDD»
oo GND
IR

EfALCiBE|] Mo 2HAM G0 2| &2 2HS

M7{ st PF= 0.850( 4t
0_|0“ X _.<§.>_7|.%

(Soft Booster= 2+ 22 A ) Flyback24! o &
L £ ™22 IK9IxxO| M 7t X 2 47

AASHoF 2.

POS Resistor
VCAP Vally Fill
ACP,ACN AC INPUT

L 5ol MRS 2E U2




ONE CHANNEL VALLY
FILL

80mA-

70mA—

.model 1N4007 D(1s=30p Rs=40m
+ Cjo=30p N=1.4 TT=5u)

o1
1% 60mA-
N4007

50mA-7

40mA~

30mA-

20mA-t-

10mA—
tran 0 40m 1u 100n steady startup
itran 00.15 0 vic.

V(load)

s

PULSE(0 12 10n 10n 10r
PULSE(0 5 6.65m 10n 1




HV PROCESS ICEZX A

Y

Valley CAP Reduce
PF=0.85

HEWS
IK99xx
BD

EMIL,C

R2,R3
R4, C1, D1
D2
T1
T2,T3, D3, C3
R6
R5

85~265V -

A7 IC
Bridge Diode
Mzte], elHH

1/8WX| &

Shortky Diode
Power MOS FET
Valley Fill & 124 M2t2 ZHEAM & =210]
On/Off Dimming
Discharge Voltage Set

R6

L.
T3
._ﬂ

Valley FillM|2t2) 2

—
R1

LEDT &AM OIS

Flyback&
Buck& TR
S5tof| w2t 1~3uF
On/Off ¥ Dimmg A& X &

5
0] 20 A S A| 21

A4

=

S




.  mBvwe, Y T
(\j 7 < ‘qu.l
o . =
AC B SPFC | |
85~265V — 7%

= -‘
T %

PF=0.95

Active SPFC+Valley CAP Reduce = N I ﬂ

wEuls
IK99xx A7HEHIC LEDE M S
BD Bridge Diode ACH 2ol Muld &
EMIL,C Mzte], elHH SALO|=HAHE
R8, R9 1/8WX &t ACHUAEEZ
R10, C4, D4 ICE HMUS =
D6 Shortky Diode Flyback&
T4 Power MOS FET Buck& TR
T5, D6, C6 Valley Fill & DM 22 ZHAM 2! E2[0[H £ otof w2t 1~3uF
R12 On/Off Dimming On/Off & Dimmg A& & &
SPFC PFC+Valley Fill Booster Valley FillM| 2t 2HM 22 2




REGULATION RIPPLE
COMPARED

ol L L . The all circuits are AC 167V

% K] in 3 R2 2 et oo R1

s I ooy LD T 81 Ty /60HZ at 2K load.

SINE(0 167 60) SINE(G767 60)

Reliability and size with costs
o oy, e incurring tremendously good.

R3 .tran 20m @ @
2k

PULSE(0 100 10n 10n 10n 0.15m 0.3m)
PULSE(0 100 6.6m 10n 10n 1m 8.331m)

PULSE(0 100 7.6m 0 0 1m 8.33m)
PULSE(0 100 8.65m 0 0 1m 8.33m)

SINE(0 167 60) "
D
D11 D10

P o | vbC

!
Ll
!
w

VAC

VAC

voc
1AC hc
VAC

3™ harmonic: 82% 3" harmonic: 24%
PF = 0.68 PF = 0.88
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SOLID STATE VALLEY
FILL WITH PF

CORRECTION TOPOLOGY

'( digicap

iﬁ digicap
D16 V(PFCYIR1)
™~ 7 T
4007 tran 30m
in H load
o | l
SINE(0 220/60) a Cc1
R al 3 g E
e 1N4007 zl - 1oon
wig R4
C HEEE
T D2 | ®» 1k
L1
T~
1N4007
D3
K] V2o
1N4007
~
.model 1N4007 D(Is=90p Rs=40m
+ Cjo=30p N=1.4 TT=5u)
2 )
1T PULS] 10n 10n 0.015m 0.03m)
1N4007 E(0 57m 10n 10n 2.5m 8.33m 3)
SINE(0 220/60) D15 PULSE(0 5 7.85m 10n 10n 3m 8.33m 3)
Rser=1m| —D%—cz c5 R13  PULSE(0 58.7m 10n 10n 3m 8.3m 3)
x 1N4007 —— 1K
_ D13 200nF L T
V3 Complex Power (VA)
4007 S Reactive
m Power
(VAR)
1N4007 ~
eal Power (W)
K’] PFC al Power =P =V x|
1~ Apparent Power = |S| = Vrms x Irms
SINE(0 220/60) e o 7 Powerfactor=pilsi
Rser=1m| —D—t ; Simulator and Save Options:
4 1N4007 el 1N4007 _>Rq .options plotwinsize=0 numdgt=15
_ D6  200nF 1K -save V(+) I(V1)
1N4007 [ C7
vi 1N4007 2 ; Power Factor Calulation:
D5 —F'MF .meas start param 300ms
m 144007 .meas end param 400ms
1N4007 .meas P AVG -V(+,-)*|(V1) from start to end
~ .meas Vrms RMS V(+,-) from start to end
.meas Irms RMS I(V1) from start to end
.meas S param Vrms*Irms
COPYRIGHT .meas PF param P/S
This simulation was written by Jeong Yeonmoon. ~ Sottoeooemeeeees
All rights reserved. No part of this ication may be or in any form by any means,
i i i ing or ise, with out prior permission of Jeong Yeonmoon.
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DIGITAL CAPACITOR

WAVE FORM

220V/60Hz

/5uF
=/ iL/I_i)AD =2K

AC220V/60Hz LOAD=2K
Ordinary rectifier ECAP are SuF
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I(R14)

“‘ l\“ "\»\l’f \

Boost V setting are
depending on charge cap

A

Riiid

V(load)

300V

V(load)

memmwwwwww%

]

V(bd)

270V
240V
210V
180V
150V
120V
90V
60V
30V
0V

-30V:

T T T T
Oms 10ms 20ms 30ms 40ms

T
50ms

T
60ms

T T T
70ms 80ms 90ms 100ms

N
N




SINGLE PHASE BOOST PFC CONVERTER

USING HYSTERESIS CURRENT MODE
CONTROL TECHNIQUE

x|=

Sinusoidal Ref

Cur|

ipm

rent error AMP

D1
™~
A

i
M
X ]

R3
1

%
%

 S—

pl
ERZ

>
Z=XY X
< Y

Vo
Q:_ lm R1
= I

Cc2

— i

OP3

R4
1

| S
O Vref

Voltage error AMP

Hae

Hysteresis comparators are used to impose hysteresis band around the reference current. The hysteresis
control scheme provides excellentdynamic performance because itacts quickly.
Also, an inherentpeak currentlimiting capability is provided. This type of control in which two sinusoidal
current references ipm, ipL is generated corresponding to maximum and minimum boundary limits.
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ADVANCED SOFT SWITCHING
PFC EXAMPLES

« SiliconCAP_sim_P_BOOST [=][@][=] | ¥ siliconCAP_sim_P_BOOST (e ®@][=]
~ [, V(bd) V(load V(comp)

s \
\ \ \
6,4714244m, 227 5663 1y

\ \

Load 2K at 220V/60Hz

Vi{boost) I(R14)

] il A ““M“ H
l200v-| f
py ‘ ”h
v [
M

180V

120mA

y 4" \
160V 7

b ‘

140-| ‘u
120v-] / “”\
100V /

y
80V /
60V
40V

20V /

v+

70mA

60mA

50mA

40mA

30mA

20mA

10mA

v o[ |-200 T T T T T T T T T T T T T T O0mA
< > oms ims  2ms 3ms  4ms  5ms 6ms Tms  8ms 9ms  10ms  11ms  12ms  13ms  14ms

The soft-switching PFC technique combines the advantages of PWM mode and resonant mode techniques with an
additional resonant network consisting of a resonant inductor, a resonant capacitor and an auxiliary switch. The AC/DC
converter operates in PWM mode during the most portion of a switching cycle but operates in resonant mode during the
switch turn-on and turn-offintervals. As a result, the PFC circuit works at the constant switching frequency and the power
switch turns on and off at zero current or zero voltage conditions. Thus, efficiency and power factor both improved by this
technique. This figure shows boost PFC circuit with a soft switching network
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CHANGED PFC
BOOSTING VALUES

V(n013)

A e
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NOVEL SOLID STATE
VALLEY FILL RECTIFIER

DNG comp D,i? ORG
LT LT
1N4007 1N4007
SINE(O 220 60) D i SINE(0 220 60) —
Rser=1 1N4007 :l4 Rser=1 IN4007 :il
+ D9 _|c4 A D22
— < T- — |
Su
V6 1N4007 Vs 1N4007
D14 D23
K Kl
N4007 Y N4007
.model 1N4007 D(Is=90p Rs=40m %
+ Cjo=30p N=1.4 TT=5u) Ul
1N4007
L1
D10 BD) 00 s BOOST load
N
10004 1 l
4007 R18 R22 ?16 >
me
SINE(O 220 60) i I 0.01 ‘ ¢ o4 TZZO" 016 o7
Rser=1 - yaN v AN
1N4007 D5 AN
1N4007 . 1N4007
\ D12 _cs RF9640 — N 00 jtran 40m  1N4007 N400 R20
v 1N4Q07 zzon wg Z| Los 1 ,_{—&Sé(\)/—lmow “
—
D13 n M5 |
K—2 FOgENS M1 ZL M | ) |RF9¢:Z ] dis3
1N4007 IRF9640 | dis1 IRF9640 | dis2 —
D capl ~
1 c2 R15
.tran 0 0.1s 0 uic D18 007 I R3 == R6 20k
D15 |D8 RS W 20k w 20k
.options abstol=1e-10 1n4007 ¥ 1k
.options reltol=0.005 +1N4007IN4007 R10 J §R8
.options gmin=1e-10 9 50 RTZ apZ 10 . R11 R19 c8
206k 200k
200k
o) N @ <}7 <~ u
3 3 5 H IPB6OON25N3 IPB6OON25N3
T . M6 IPB6OON25N3 Mo
v2  v3 v4 v7 M3

T
+ T M7 =4 R
i - ) Foowss L = - e
R1 1N400 3009 R4 R7 R17 L
PULSE(0 12 10n 10n 10n 0.01m 0.08m) 0.1 0.1 0.1 o1

PULSE(0 5 6.45m 10n 10n 2.5m 8.33m 4)
PULSE(O 5 7.6m 10n 10n 2.5m 8.33m 5)
PULSE(O 5 8.8m 10n 10n 2m 8.33m 5)

COPYRIGHT

This simulation was written by Jeong Yeonmoon.

All rights reserved. No part of this publication may be reproduced, or transmitted in any form by any means,
electronic, mechanical, photocopying, recording or otherwise, with out prior permission of Jeong Yeonmoon.
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COMPARED
SIMULATION RESULTS

- I(v1) 1(V6) | 1(V5)

500mA
400mA

300mA AR Ann
Zionk : Tl

oA , ‘ . TP ——
A LLEANELEAR TH—

-100mA e T

200mA ”””"" it
(LS

300mA ‘ . : AN

400mA

500mA V
-600mA—

1(R14) ) ) ) 1(R20) ) ) ) 1(R21)

5744mA
9.983991ms, 63.363599

.3173776ms,117.03074pA

240V V(comp)

110V

Oms 2ms 4ms 6ms 8ms 10ms 12ms 14ms 16ms 18ms,
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FFT COMPARE OF AC INPUT

vvvvvvv
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ONSEMI NXP101X
WITH DIGICAP

digicap_ncp101x B digicap_ncp101x [E[=]r=]
” V{vout) IR7) c5
12v] A a |
v e 500mA
11V ~450mA
10V
~400mA
9V+
v ~350mA
v t-300mA
6V o digicap_ncp101x (-250mA
Ci 1
5V ureer I(R7) (-200mA
v Horz:[47.829393ms Vert: [486,738TmA
Cursor 2 [~ 150mA
3vH I(R7)
Horz: [50,672297ms. Vert: [327,106868mA F100mA
2V Diff (Cursor2 - Cursorl)
1 Horz:[2,7423043ms Vert: |-159.63142mA r 50mA
Freq:|364,57707Hz Slope: [-58,198
oV - O0mA
-\ e - -50mA
V(load) V(bd1 R N

save V(t) V3)

B
_model 1114907 D(1s=30p Rs=40m L B -
o L
: = 7 | PULSEDS10n 0nt0n00tmOgam) | | L L L. L.l ... .
PUL! 56.2m 10n 10n 2.5m 8.33m 4) oUVe [~ ©A
EE R | cucocis cmaion 2o i MR
B S el e S0 3 Jn 1001930 2.0 3 (I . .
- PO I P! ) P PR B s oo o 12 4A
P NN B A . ..
L =
L, ' o -
L1 Ui Apparent Power =S| =Vrmsxlms . . . . .
................. 5 5 D, Simetatorand Save Optionss - & -+« ih. L. i il
................... L . _ L& loptions.plotwnsize-dnumdgt=ts . . . 1. . . ... || '

N K= et L. meas P AVG Vv FUVT) from starttoend - <4+ - < < - - - - - - .
* This simulation‘was writters by Jeong Yeonmoon. - - :measVrms RMS V(+)from starttoend: - - - - - - - - - - - - 2
* - AH rights reserved: No part of this publicstion may be reproduced, -or-transmitted in any form by any'means, - - I+ - -measlms RMS V1) from startto.end . . .. . . . . . ...
. alectronie, meohanioal, 3 i ise, wi = ission of Jeong Yeonmoon. - |- - -meas.SpammVmmstlms . . . . . . .i. .. .. .. ...
i . omeasPEpaamBIS . . . . . ... ... !

Jeong.osc@gmail.com




OVERLOAD RIPPLE

COMPARE
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ORDINARY SMPS
OVERLOAD CONDITION
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FIDES-DIGICAP DEMO

HV9910B




HV9910B + SILICON CAP
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ANY QUESTIONS?
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