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Stable Standby-mode Implementation of Multi—output Power Supply using a
New Load Current Estimation Technique with Linear Regulator
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ABSTRACT

In this paper, a new standby-mode control method for multiple output switching—-mode power—supply is
suggested, which uses the control signal of the feedback compensator of the inner loop in the linear voltage
regulator located at the transformer secondary side, as the load current information. Conventional method has a
problem that standby mode occurs depending only on the load condition of the main controller output, which
makes the other secondary side output very inaccurate by burst mode operation. The proposed method detects
all the load current information and operates in burst mode only when the all of them are light load condition.
Minimum of the additional components are required for the implementation of the proposed method because the
load information is obtained from the existing feedback circuit of the post-stage linear regulator. In this paper,
the operating principles of the proposed standby-mode circuit are presented with an numerical analysis, and are
verified by 25W hardware prototype implementation.
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Fig. 3 Multiple-output Flyback converter
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Fig. 5 Circuit of LDO regulator simulation

a% 62 AlEdeH Ay 33 yehdth Ay
gdFdolE= ot 7 o % AKV,,)e W
SUAA AE dEdolE e vt o
AV, A0l Bt EEAF(L,)E AAsHA
Ak aga o] wf EHAFE AAsE V,,, =
ol Hapdelrt 7 2l C

Atk 1Y 6-a & Ayd=delHe A
ol il

ool

0>~
i
T
off

ol
N
ol
S
N
-~
=
=2
1o,
ol
o

I £ ot
Moy we

P

o

~

N
o &

iy =
N
o ¥
Iy
fitl

w
=
2

¢
(<3 Eg

RO A
ES

To

il
ox, M
o

o @

D)
rﬂ
r%
o

=)
i
=)
L

e} Jg
O,
2ot o
O,
£

y%[‘
2
N
XN
N

RIoro Tt —l>

o

of
ol
o=
o
o
ol
ol
0,
o X,
BN ol
i o
ol —
ol

_OL

ﬁL
4y & 0 L
N,
t
iw
o
=
rlr
4z

fr ox
=
o
ol
o

N
-

ofr

ol

o

uj
Bt
iih)

o

Mo qet

Ll
i)
o,
9,2,
rir

Zr(Load_decision)

slolan, lowd W= A F-3sfolth

i -V EEny
|
| I
| ‘
1, E58HE

a. ZENQ U MR AlgH0lM Ty

-------

Load; Decision (P 8HLER)

_|_

0

b. 7ot MY, Foteel 2

1% 6 LD0 2lZealole AlZe|old A3} ke
Fig. 6 Waveform of LDO regulator simulation result

23 7|2= 3§ 7|
O 7 99 g ) o] FHEE EASk
7RER FaetA @i FHeR 2 499
3|2olt}. Z+ 39 LDO regulator e #3 AFA
B Vol BFae 7%l He V9 HlalHo
AR RE At 28 F o 7H oAt &9
o] FHa}19)S w=eF AoJER Hdale] @, Tum
on A7IH Ve RS R/J/RyA S8lA E4E o
AastA =i A" Vyd 9] Opto-couplerel
525 AFE Vwas s/ @0 t7|2E &



92 EHE G WOGE #B16% B9 20114F 2H

A= 7b 99 LDO regulator®] AFAER V7t
7Vl Elol Q& Turn off7} E]L R7 ROl
osto] ke Vpe kel s 7k Vel 9

ato] Opto-couplerd]l 2% AFE V.03 @&
3led PWM ZAEEZ#] t7|RE 528 Q34 @
ok V. ok BlAel, Bl iHEAAE Yod AEY
(chattering) 59 22-8& AT 4 9l

V atmain

G &

CHEEY ER
HE mohE s

a8 7 Yaee g%

Fig. 7 normal mode operation
3. AEdm

dol AR AA skehE el 9 39

W FxE olgste] BW FoR AA sk
245 %%ﬂ. AHE V1 ain F15IVD, V5 (45IVD), V4
(-15[VDe] 37k4 o &9 7 9ler PWM

= FairchildAhe]  KASMO380R  (800[V],
66lkHzDE ARS-aRlth 71EE IHEe aolEis
TDKARS] PCAOEIR0-ZE AHg-atglom 2pdo) 2z
o171 flgkel MESA] WA oR IS 1%

7t FHe] Aske sRete] AAe v,

dste} 05W= Astgich 19 9

A9 me Al BEgAel el

[e]
refﬁ}\-—‘:': =
P

rlr
:3
to
NS
N
i

=
Vs’en?g ref29]r Hl a3
o} 5ab7pe A AREHPRODIGIT 3362)5 o] -&3)o
s8lo7 Wl AL eyt ZdasA g9 v,
7k oA 1 ol RapgHlE el 4nst |
), o2 E3lo] MY dwwdolge Ho] R
o] AR5 AT & e E9l 8kl

ot
&

| Veontral i V ot main
E Mcmu)k_ i
| (r X i
| Z s
__________ uewEzs E&e B
YR gotszg
J8 8 o7|2E &
Fig. 8 Standby mode operation
HE 2 StEYO] AR
Table 2 Specification of the hardware
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PWM ZEZY KA5MO330R
2914 Fa5 67 [KHz]
1215 #bgh lygd 1.2 [mH]
Np 118 turn
Na 28 turn
Heb7] "4 Nsl 30 turn
Ns2 14 turn
Ns3 30 tumn
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