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Load current prediction algorithm for Primary Side Regulator (PSR)

Dong-Hyun Suh, Moon-Hwan Keum, Yoon Choi, Dong-Seong Oh”, Sang-Kyoo Han
Power Electronics System Laboratory, Kookmin University, Samsung Electromechanics”

ABSTRACT

B =M= PSR(Pn'mary Side Regulator)oll 4 7} 3t
MZE Wale] Bl AR oF dugss Abst) 71E9
il AF o= “J*J. 2  DCM(Discontinuous Conduction
Mode) ¥ BCM(Boundary Conduction Mode) 5 2teto] 7153}
o}, kAt Aot WS Power Balance Rules %83+ 7hgh
3 due]ES 8 CCM(Continuous Conduction Mode) &2+
ANME G F3t AF oFo] 7153t Pﬁ}rﬂ-/\i o 29y
< 873k ofEFgACAA 1EE YA FF O}J—
CC(Constant Current) #|°]7} —r-rO}E]- Aot & ¢
A7 AEd AFE dst 12 Eefoldl 7AWE ] ]Z}W
S Az a o]& o]&3l Ntﬂ AYE dvlgo g A S
gelgtey.

“

A A7 A bl whet
2% é M = AAsRL 13 Sl A
PSR Aol tid 977F &
UrEPH 71*4 PSR 49 1
°] DCM &#sh= wjel, 2=91%

NEﬁ—‘

Apsh QIYE 2ol AE A= Mo] OffAlell BF 23 &
oz Awdr. el 29 nelen ARe FFe it A
FoF 22 FES 2 Ha, A (DY 2ol 173} & AF HF3
] 8 2ol TS 9 A50 59 reles
B AES o] &5t Fat ARE A5

ﬂd
g

2

N

|- >
e

- i
k)

o

+ +
. w%l H
Vin /— -
_ . W e PWA—n £
+ Controller) “"fD
| T Vi Visense :ER sssss
o _ p
8 1 7|& PSR 24| E2jo|w ZHE
Fig. 1 Conventional PSR Flyback Converter
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Fig. 2 Key Waveform of Conventional PSR Flyback Converter(DCM)
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Fig. 3 Flyback Converter with proposed algorithm

- 32 ol &4 glota 7hg e
CEWAEWO 12 A & 9 BxfM ke AHAlee T

32 o &4o] gitta 7H4 9022 Power Balance
Ruleell whe} /&2 dge] #A= A(2)9 2k

Py=Py—=> Viy e In=Vy* Iy @)
Vv * [

I,= INVO N _ I(*) 3)
225 F3F A Io o diste] Azshd 2(3)3 Zo] FAH
ol AF To & 78 & Avh o8 A2 1A S04 AH
HET & Ja 29 Ag2 17 & RxAds B9 HES
th 98 ARe A @9} 2ol 29A7F On HE Ao F3
ol HE3IE oA HEFH FHES Multiplier ¢ Dividers
23] dko] 51 Low-pass FilterE £3) ¢4 #@we DC A
oz wWgHE I F OP-Amp 9 wluEe] & Aot
DR TS e 7S B g o= SHAA A
oF o] gitk AL WAL | o] HlwA kel g

} 5 = o

ka' + ém T(m
<Iy> = . (4)
2 Ty
" |pk v ‘pk
|
‘W l ”
| |
/et N
| X
N o
! hERES
n » »
To T T To | Tar
> >
TS T5

T 4 DOM ¥ OOM TS Al 23 MF S
Fig. 4 Input Current Detection in DCM and CCM Operating
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Table 1 Test Condition
Vin 90™260Vac Vo 12V
Turn Ratio 88:11:12 Io 1A
Lm 6mH Po 12W
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Fig. 5 Load current with input voltage variation
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Fig. 6 Efficiency graph with input voltage variation
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