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Fig.1. Digital control DC/DC converter
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Fig.2. PIControl System
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Fig.3. Analog PI controller for Voltage Control
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Fig.4. The difference of control system

FM@IRIND T a 7 HER . HABE L2 EGRER
THRHL B3 ICRENETFa s Play hu—J I ANT
5, Pl arvbru—S50HhE=ZAkEa L L—FIZAN
L, BELAVORBICE Y VR EEHTAHK. $hb
L, ZAKKEFRICE Y PWM 2B HT 5, —EOHIEL
B2 EGRRTT O 7 e ZHlERicxt LT, BREGICRE
Na7 4 PENEIERIE. HAOEEE ADC ITL D —EDY
YTV o TREEIC L Y #fE{L L., DSP RICBW T BIEEE
B SNEHDBEORE )2 EHET 5, BHLLBRE
e)EROG)THBFT 4 PHNPIar bu—FZ AL, Hl#H
BERE UM% PWM A T 2 —T 4 ICE#R L PWM 2B T
I DRI CORIER L 725,

Flo. TAVENPI Y bu—TF %, TOHIENRG A—F
ZEHTHIE, RODOTRENL L D ICHERER & LTHEE
#., T4Rbb, PWM KB AA LT a—T A DEEXA I
VIREEND, LT, T4 P NERICET B HIEE
HIZOWTHRTED, MOSFET DR A v F o FABE
200[kHz)icxt 427 Fu 7RO, T4 VENEROF T
2—FAERBI AL I T ®K 5@bo)llmrnd, FE@IcBN
T, 7HuZf@RCBI B4 Ta—T 4 BEXAIVT
2L, RRGOT 4 PV HVRBERICET 5. #EERO
BNNCEBA LT a—T A BREIA IV T ETRT,

FR@IZBIT 37+ u JH#EHRICBN T, HAOBEOR
H, PITEE, A>T a—7  BHERO BRI, RERERE
IZiTbi, Slusec]BICHATHRETONARIH L TE T
2—F 4 OREBfTPOND, —F. RROBIZT VX
NMEERICBWT, HEERARRA v F L 7BERTHD
200[kHz)iZxt U CR/MHIBEER TH B S[usec] DEFIZ, PWM
OATERICBWTHABEDOY Y 7, PIEE, v
Fa—F 4 OERMBTHhIL, 1 20/ VRICBIT 2EBEE

fBiCH L TA YT 2—T 4 2EET D, £, RECEICTS
NAHEIEER 20[pseclFFRIC BV TR N BEOF T a—T 4 &
EhD 20[usec]ZICTHATE A RICKH L THABEDY
FYoV, PIRE, A Fa—F L DEHRERTEH Y Fa—
T4 OEERTOND,

Analog Control
PWM 13 i l ] 1 t i
Switchin g v beeen o s
200[‘kHz]8 e Vout sampling | ( “hange the duty-ratio
1?.1...‘.?Il\e!3!‘.-‘9F.‘.AI!I.\.‘&E.‘»!!IS‘AZQLE..,&(.!Qﬁﬁk!é!.%!.&!3
(a) The timing of changing the duty-ratio in analog control
Digital Control
PWM 3 i l 1 I ' l :-l i
o — ‘k'r-“‘“‘ --------------------------------------------
Frequency -
200[kHz] Vout sampling | {Crange the ducy-raio

The Processing within off-time
of PWM approx 2.5[usec]

Control Period S[usec]  |P1 operation prcessing. duby-ratio caloulation

{b) Control Period S[usec}

? 3( hange the
Vout samplmgv Kutv-atio
Blopemtion processing
—dusyratio salculation
(¢) Control Period 20[usec]

Control Period 20[usec]

5[usec]
B LTI

Fig.5. The timing of changing the duty-ratio of PWM
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Fig.6. Decision of stable PI controller on bode diagram
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Fig.7. Voltage control result using stable digital PI controller
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Fig.8. The difference of control period in voltage control result
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Fig.9. Voltage control result using tuning P parameter

Tablel. The pattern of changing PI parameters
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§— Approximate perameters of menal tining
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Fig.11. Search passage of appropriate
PI controller by heuristic search
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(b) Load Current 5-4[A] 1[kHz]

(d) Load Current 2-1[A] 1[kHz]

Fig.12. Voltage control result by appropriate parameters
derived by heuristic search

—140—

NI | -El ectronic Library Service



