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Feedback Control in Analog Circuit
- Automatic Control in Switching Converters and DC Motor Drive Circuit -

* Yasunori Kobori (NIT, Oyama College)

Abstract: This paper describes negative feedback controls in the analog circuits, especially switching converters and
motor dirve circuits. In the feedback loop, the transfer functuin is designed in order to make the systems stable.
Especially, the phase compensations are very important to improve the step response and the output offset. There are
two phase compensations, phase lead compensation for stability and phase lag compensation for output offset.

Key Words: Analog circuit, Feedback control, switching converter, Motor drive circuit, Phase compensation

1. [FLCHIC

WES OB IE MR ICITZ KO 7 1 ZE RS
RAnbsiv, Z20HIORERIZIZT £ — K3y 7 il
BRZHENTWDE, ZDELIEIT Fr JEEEH
DETHHIEHTTH 0 | AN i ik R
L2 BIFREK TH D, 2D XS RHEHS 2T LD
ARMREAZ 5 & HTITIE, 7 A VEREICI A THLAE
FIfE R 12 L D YEREC A E XD,

Alal, 7 a ZHEEEREO—F & LT AL v F
JEIR A A S HEE RO —F & LT — & BEE)[a]
AR B, VAT AND T 40— Ry 7 Hili# %
BT 5, BRI, MARREEEE & AmER R L OUS
BERPEOBGRE | BERERICBEL Ty I ab—v
a K VHENT D,

2. RAYFUUERIZETSEBHE

2.1 BEBAAYFUITEROBE

—EETE AT 2 BRI, ARTEROEENIX
L CHEECELELHGT 2 MNENH DH, — kY72
DC-0DC JEA A v F o 7B O % Fig. 1
2. EREERIEE Fig. 2 1071, AL v F &2 @l
THEEAMIZ ON/OFF S¥25 2Lk, A7
X BN I S, IR S v i = T
Y B LOAMRRPUCERZ T2, 2O 1E
£ Vo 2 ZEMGT 2 ML Y, Vo & AIEEEE
HEPEIE L # DRFEEFIC L Y 21 »F D ON/OFF
W2 HE3 5,

135

ZOWE . —EANCITRRAE(E 5 & SRR & i
T5Z L1289 PWM (Pulse Width Modulation)
EEEFEAEL, 20O ONKEOLRD (FR .5
a—7 4 LIRS AT 5 Z & THERE Vo &
HEjHE T 5, Rl D 28 b &g 2 Lz kv,
Fig. 2D X 5124 X7 X EFRITIE R L 7= Vo 134
kw5,

S0
Vi L

PWM
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Fig.3 CCM block diagram of buck converter
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Fig. 4 DCM block diagram of buck converter

Z ZCEEOFERM L, A IS Vi, Vo,
lo 2z T, EHHNEILEY 7 v, AREH) - EIR
EEpoxt 3 2 EBELLFE (m— R L¥a b —v
gy, T LXal—I g R BLXOA
T OB RTT 2 H B GRIEISE R 2
HD, D ORI, AT AOREMRE (L
FIRBMOT A U A5E) &L b, iEIERR O
FAAHME RIS X 0 3R D,

Table 1 Parameters of buck converter

Vi 100V

Vo 50V

ITo 0.5A (©1.0A)
L 20 uH

Co 100 uF
Fck 200 kHz
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Fig.4 Bode diagram of buck converter
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Fig.5 Output ripple and step response
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Fig. 6 Circuits of phase lead compensation
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Fig. 7 Transfer function of phase lead compensation
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Fig. 10 Block diagram of DC motor
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Fig.15 Bode plot of buck converter
(with phase lead compensation)
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Fig. 16 Step response of buck converter
(with phase lead compensation)
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Fig. 18 Bode plot of buck converter
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