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Optimal Design of Feedback Circuit for
PWM Servo Drive System in Vehicle

YAO Peng, ZHANG Shengxiu, WANG Daoping, CAT E
(The Second Artillery Engineering College, Xi’an 710025, China)
Abstract: Servo system is an important part of control system in vehicle, Focused on a problem on the optimal design of
PWM power amplifier, the characteristics and the techniques about SA03 and its feedback circuit were introduced. and
the negative feedback circuit topology of controlling output voltage was picked. the optimal design of feedback circuits
for PWM servo drive system in vehicle was done by power design software. and the validity and feasibility of this opti-
mal design were analyzed and proved by circuit simulation.

Keywords: PWM; SA03; bias circuit; feedback circuit; Multisim; power design software

3000W . SA03
0 12 MO - 127 .
. SA03 3 ’ 1 o
o 0~10V 45kHz , SA03
s 25V,20A R ,
70 0.1mH \ (45kHz) . 22. 5kHz
SA03 ,
. SA03 PWM .
, PWM . SA03 H .
SA03 . : ,
SA03 [-5)
° 1.2 SA03 SPICE
,SA03
1 SA03 ,
1.1 SA03 ; .
SA03 s ,

* :2008—06—23
(1980—), s s s : 0



29

. 228
Veed i !
@ CURRENT ©®
+PWMI LIMIT Vs '\I\
v T i
PWM P EIJ Int PWM Filteri-}
~PWM/RAMP LB ouT :
i OUTPUT 8
5 DRIVERS
CLK OUT! 1
osc | 1 [;'LI TAOUT
@_a | ISENSEA
CLK IN} S(H(;JJ?%F
y 6 (a) VIR

T ILIM/SHDN

i ISENSEB

D
2)
3)
4)
5)
6)
7
8
o))
10)

CLK IN

2 PWM

, 2
2(b) V2 ,
, V1
V1 . V2
V2

V cC

CMOS

ILIM / SHUTDOWN

. 2(Ca) Vi1 s
, V2
s V1
R Vi1

(b) V2RI

2
b
, V2
, V2
\ . V2
b
: PWM
) : \l :
3 Vi
3.1 Power Design
SA03 ,
, V1
, 3
e 1 [tnbne (5207 | | Liesred volues; (T 1Lt P s
I I | | Zlcus - 1 BRI N
] = | 0
in igh,¥ I | e L
Hiia
I
e EE ORI T B
:
T.2a30¢
a1l s] [FTATERT
— s Pt el = ke
L tnput | : Ty P————
I o st T El | DB EETAIRN IVERY
3 Vi
3.1.1
1HPWM Zload,
Zload 70,
2) Diff poles,

b



3 PWM e 229 -
, , 20 L
, 2. 25kHz, -
3) Int pole, g
&) J\“
’ Diff pole 4074, 1.?5+00 LESOL LES02 LE+03 LE04 LEs0S
Frequency/Hz
, ) 4 V1 1/F
0.9kHz,
3.1.2
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Rbias= (refl —ref2) /[ (Vin for Midout—

refl)/Ri]=5kQ

2)

Ct

Cf=1/(2x * int pole * Eff Rf/1000) =97. 619nF

3 PWM

PWM gain

PWM gain =Vs % 2/Vramp p—p=14. 25

4)  PWM Eff PWM gain
Eff PWM gain = PWM gain * Zload/(Zout +
Zload)=13. 8
5) Diff gain

Diff gain =Rdf/(Rdi2+Rdil)=0. 175

6)

Peaking,dB = 5. 3558dB
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Peaking
1154. 8Hz

Phase margin

Phase margin =150 — 5. 63 * peaking + 0. 223 %

peaking” — 0. 00305 * peaking®
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