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1. ¥ (HB) LLC 3hFMEER
AT R R 5K EMI RS, LLC I HREL e ds 70 N0 AR 55 28 AU oo B2 AT R T sz Wil . 36 TR 7
SRHZEWK, 5F LLC HHasdr s i it AR £ E T, ZHAG LT Dcs, PURMEE S IR A
BB PRG . AN HEICE SN FEE: KA OISR Y R 25 R
P = AR M . W F A DR B AR AN LLC IR B BE A A IR R I8 2% ol 2L 2% A VR4 1] (1) Th 2R T oK
L. RGBSR T Ok G N E R . B 1-1 AT LLC B R B 12 3 =HM
HAE N AEE AN rh—B% . BB, MHE—X PWM #iHIKs), 3Lt 24 Mrx. &
PWM 4h 62 8 i PWM kK448 (PWM Generator, PG) , {HiZX B =AM R RS THE 12 Ml
SLH PWM X it dsPIC33AK #4F 2514 E 1 ANEiSMEY PWM 4, FONEERY PWM (Auxiliary
PWM, APWM) . PWM 5 APWM AR RSG50, - HE K HEEMES T LEIE.
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2. PWM FFF Kbt

A MERAR E PWM 245 571 6 2 ] (R i 56 22 . dSPIC33A #$F fe Vi PWM i 1 6 H 25 AT (] ] 55 5 (1)
S (RPx) , MTHE R RIEYE. ARG PWM Se@l st 5 46 /o1 PWM 5 APWM 3] 3 25 77
L ETEEFARAMAL TR (MPER. MDC Al MPHASE) .« X FET] DLYE /D TAF 18] 75 55 N I 37 %
K. AR PWM K428 (Auxiliary PWM Generator, APG) 67T ikZki. 24 4> PWM %t 5 5
SR FR LI, Wk 2-1 fR.

# 2-1. PWM Wi

“ xR

RN _F QAP_H PWM1H

I T QAP_L PWM1L

WA b QAS_H PWM2H

IR W QAS_L PWM2L

B I AR QBP_H PWM3H
I T QBP_L PWM3L
WA b QBS_H APWM1H

B T A QBS_L APWM1L

C LIRS QCP_H PWM4H
HIZM T QCP_L PWM4L
WA b QCS_H APWM2H

WA R M QCS_L APWM2L

2 A I _E AT QAP_H PWM5H
HIZM T QAP_L PWMS5L

WA b QAS_H PWM6H

IR W QAS_L PWM6L

B I AR QBP_H PWM7H
I T QBP_L PWM7L
WA b QBS_H APWM3H

B A QBS_L APWM3L

C BN 4 QCP_H PWM8H
HIZM T QCP_L PWMS8L
WA b QCS_H APWM4H

RN R M QCS_L APWM4L
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3. PWM R F AR
H T 3K R 1 PWM 4251 7 2235 T-48 15 28 M FH 0 L (g af 4845 % 50% 5 25 L R B . — > PWM #i
HeF g B E AL 3-1 B

B 3-1. W BEIX AR PWM i H DR
DTH

PWMxH |

PWMxL |

SocC DTL EOC

PN A B TR RN R BRSO P . AEBRAR 2 TR NFE X AT R B ELE S . R B = AR AE
RAENT, BAHA C A4 AIAEX T A AHAHFE 120°F0 240°, 0F 3-2 Fiaw.

B 3-2. 401, = PWM I FE, HI1Zm

TRIGC TRIGD
o* 120* 240* 360*
; [
PWMxH ! ‘
; \
PWMxL ! |
) I 1
socC \ EOC
Y
PWMxH J
_____________ J
i
PWMXxL i
L
soc EOC
PWMxH
PWMXxL
soc EOC

B 3-3 78 L R SR atl Bk — B3 T A TR MR (Secondary Rectification, SR) il PWM K& 3
& EM AT E (Start-Of-Cycle, SOC) filtkfE5 . #HM PG 5kM PG Z [MSLBL 1 B4 MAIFAL WS
Al 2 LU RR RS B], AECN ] e WA TE B P BoR . RGP J5 LL 90° ARG I #4720, AT i
B 24 MR EE RS, WE 3-4 Fim. NRMA 2 M P IKEOC R, A8s 120 1 (¥ B AHAT C AH.
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AH PWM B 5 &

& 3-3.4 1,

TRIGD

TRIGC

360

240

120

0*

PWMxH

EOC

PWMXxL

Q
B < T T I >
[ N :
[ :
[ :
[ :
[ :
(- :
[ :
(- :
[ :
[ :
1 ;
1 " m o
4+ - —— =+ —-F—-—-- » o - _ .. —l
1 i [ "
Y : [
' : [
Y : [
" Lew-n : [
o _a 1 ' [
i 1 ' [
1 1 ' [
1 1 ' [
1 1 ' [
1 1 ; [
: " A S g '
i (7]
T . 32 T
= W ' = W = w
M o : M o M o

Primary

EOC

Secondary

PWMxH

el

PWMXxL

B |

EOC
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B 3-4. 22 =0 WM B P

PG2TRIGC
0 90* 360*
PWMxH J ; '
PWMxL |
soc ; EOC
Bank 1
Bank 2 TRIGC TRIGD
120* 240 360
; I I :
PWMxH | | | E
I | :
PWMxL ! ' '
: f I :
soc [ | EOC
i [ i
PWMxH JJ | :
_____________ i | ;
PWMxL I
| T H
soc | EOC
PWMxH : ! u
Lemmmm - R !
el Sttt 1 i
PWMxL ' [ {
________ J L
[ |
| soc EOC
Primary
___________________________________________ U
Secondary | |
i T [
PWMxH | |
: | |
PWMxL | ' !
i — | !
soc [ EOC
; I
PWMxH J |
_____________ i [
PWMxL l |
J Y
soc EOC
PWMxH
' !
PWMxL ' :
________ 4 L
soc EOC
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4.  FEAR pWM B BB T

BT PWM J@IE AL E Wiy PWM B, XU, R 5 A R oo . ZRCE BB XS ITE PWM
TSI PP SR IR ST 5 . X R R RC B, AR My FET A0 SR FET 38 75 AN [H] 14 kv 52
B, DAAMEMIAR BX B 28 ZE B R0 A0 IR M 22 FE R TT O . 25 PWM RAEZR (PGx) 2 [AIFE A 3 5508 25 47 3
(MPER. MDC fil MPHASE) , PIRi{bBUEE . X F4igh PWM 4hi%, i 3 %1788 AMPER. AMDC
A1 AMPHASE Sk fiij A6 £ 8 58T

& 4-1. PWM L B

Period
MPER i{

- A

MPHASE '€ ):

PWMxH
' DTH ' Duty Cycle High
' E<—>: Duty Cycle Low
soc DTL |« >
PWMXxL
PGXTRIGA i » ;
PGXTRIGB | o

B 4-1 TR AU I e R DA A 2 X
DTH = MPHASE

_LHFEE A 5 H = MDC - MPHASE

DTL = PGXTRIGA - MDC

FHFE 55 = PGXTRIGB ~ PGXTRIGA
AN CSCPNRE- &/ =N =F

MPER = /&1

MPHASE = DTH

MDC = [ #FEF 55 He = MPER/2 (50% /&5 H:)
PGXTRIGA = MPER/2 + DTL

PGXTRIGB = MPER

PGl ELENRG T “T7 PG, ALK FHEEE PG, Hrh S A mEs F kil k155 DU T8 &7
2% MPER. MDC f1 MPHASE. PG1 RIFf & B H Eixas, HTBEFDERT R HaEHN
Al 7 A PG. FIFE, APGT th2¥iE fg s, M TEFEHEDER R H AT EH N AL 3 4
APG.

4.1.  PWM B FPERE

F A1 5 T A PG ¥ PWM I 58 40 ic . PG2 1 PG6 il % E AR AL AN & 23 LL Bedl 2 A7 4%, RO
BALTRBM, Fw iy 5T HAb 6 4~ PG HRTAR. WinTHrid, PGXTRIGA Al PGXTRIGB #74¥
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4.2.

T PWMXL B, HAfilk{ES B AR RaIiH SR A (MPER/AMPER) , filt k{55 A 2728
{RAFE /2 + SR FEIX e [A]

% 4-1. PWM K5
I N M N

PG1PER MPHASE MDC PG1TRIGA - MDC  PG1TRIGB - = -----ee- M1, BIgM
PG1TRIGA

PG3 MPER MPHASE MDC PG3TRIGA - MDC  PG3TRIGB - PG1TRIGC H 1, HIgMm
PG3TRIGA

PG4 MPER MPHASE MDC PG4TRIGA - MDC  PGA4TRIGB - PG1TRIGD A1, B
PGATRIGA

PG2 MPER PG2PHASE PG2DC  PG2TRIGA - MDC PG2TRIGB - = - M1, RGN
PG2TRIGA

APG1 AMPER AMPHASE AMDC  APG1TRIGA - AMDC APG1TRIGB - PG1TRIGC A1, IR
APG1TRIGA

APG2  AMPER AMPHASE AMDC = APG2TRIGA - AMDC APG2TRIGB - PG1TRIGD M1, WM
APG2TRIGA

PG5 MPER MPHASE MDC PG5TRIGA - MDC  PG5TRIGB - PG2TRIGC M2, PIgm
PG5TRIGA

PG7 MPER MPHASE MDC PG7TRIGA - MDC  PG7TRIGB - PG5TRIGC H 2, YIgM
PG7TRIGA

PGS MPER MPHASE MDC PG8TRIGA - MDC  PGS8TRIGB - PG5TRIGD M2, HIgm
PG8TRIGA

PG6 MPER PG6PHASE PG6DC  PG6TRIGA - MDC  PG6TRIGB - PG2TRIGC 2, R
PG6TRIGA

APG3  AMPER AMPHASE AMDC  APG3TRIGA - AMDC APG3TRIGB - PG5TRIGC H2, R
APG3TRIGA

APG4  AMPER AMPHASE AMDC = APGATRIGA - AMDC APGA4TRIGB - PG5TRIGD M2, WM
APGATRIGA

o LLC = R E R HIT SRR, FUILVF 2 A as i Sim 80 IS PG 28] (A w52 th = i
e S92 A T 58T

WM 5 IR AN AR AL WS B 7

TR R ATt 5 S ) ] DAARR TR0l 4 B — MmFe &, DML it R . 78 B SR AR AR AR 7= 451
1, % SYNC_DIFF_RISE #1 SYNC_DIFF_FALL 7] FH T-iR % AR e 314650 SR 54k CRIET)
E%%ﬁjﬂiﬂlﬂ, A DA AR B B X b g, DUE S SR [ Sa@ e a] . xhFeh e N, TR S
R ER . KHEE PWM 4% PG2/PG6 5 APWM —iEH T 7742 6 /4~ SR KKz {5 5

AMPHASE/PGxPHASE = DTH + SYNC_DIFF_RISE
AMDC/PGXDC = (AIMPER/2 - SYNC_DIFF_FALL
(A)PGXTRIGA = (AJMPER/2 + DTL+ SYNC_DIFF_RISE
(A)PGXTRIGB = (A)IMPER - SYNC_DIFF_FALL

Hrh, AMPER = MPER = ctrlOutput
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PWM fiili &

PWM MBI Tl R A5 5 LAE. AN EIH TR 2 — MR 5 54 624 PWM . PGT W] E ik, ik
RELLIEAT. rA AL PG 1 SOC fil k(5 S EASK H PG 8l 51—~ PG 3115, fil&% SOC [5i%H
PP FWIIFAGES: (Start Of Cycle Select, SOCS) LLJ PG ##il#ii N (PG Control Input, PCI) (][]
A

FHF0°, 90°. 120°F1 240° SOC fil k15 5 WAL AL PG W E TRIGY B #% KRS0 1X 485 i 45 5
PEEE St bR S A . ok B A 2 R, LA AN FE g, AR SOC il k55 . X dfilk
# L r BIFR A PGTRIGOUT. DACX TRIG #1 ADCx TRIG. X &fih %15 S b 5 < i) £ 15 2 PWM 4% 1

(PWMEVTA 2 PWMEVTD) . f)a, XUl (5520 Bl 2 A PG ) PCLA A, HT% B 1 SOC Hit
fili k55 . B 5-1 BT A 1) SOC fil & 7 % .

AT AUE X T RGAE R RAHNRAS . BRRFIA R A AR AR, # o THEL I BRI S A A (4
PGTTRIGC = 1/3 x Ji#] (B AH 120°4H%%, 4 1)

PGTTRIGD = 2/3 x /&4 (CAH 240°##, 241 1)

PG2TRIGC = 1/4 x J&#] (411 FI4 2 (15 90°H1 %)

PG5TRIGC = 1/3 x Jij#] (B AH 120°4H%%, 4 2)

PG5TRIGD = 2/3 = /&4 (C ¥ 240°#1%%, 412)

HE: PG5 A4 CAHX T2 1 3047 90°AHFE , PR HL AR FH ok 120°/240° AR TR A .

b PG1 4k, P Hofth PG B TARFE R BBl AR AR o BRI, BIME AT A IR 4R, 5200 SOC fil k{5
SHREE A, AT RS, BRI S . B PGT 4k, A HAt PG A 134 fo v il
BN, IE® AR PG AZIEEIZIE.
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& 5-1. PWM fi % &

PG2
TF;'O?C —>PG TRIG OUT——
PG1
> SOCS
sSoc > PG TRIG OUT.
PG3 i APG1
T:_"z'g‘*c >/ ADC TRIG 1 > PWMEVTA > SyncPCl ’—-—> Sync PCI
e PG4 i APG2
oagr > DACTRIGT ———> PWMEVTB —— :
¢—> syncPCI ’—> Sync PCI
Bank A Primary Secondary
Bank B
PG5 5 PG6
L » socs :
—»  SOCS
TRAS;C —>PG TRIG OUT
PG7 ; APG3
T1R2'§*C —> ADC TRIG 1 > PWMEVTC » SyncPCI ’——> Sync PCI
PG8 : APG4
T;JS*D > DAC TRIG 1 » PWMEVTD :
¢ Sync PCI —'—) Sync PCI
Virtual pin
RPVO v

5.1. [& pPCl il ki E

PG 3= ZEsL Al fil A L] PGTRGOUT AXAE PWM 8¢ APWM S NI T, Joikis Sbse i i . 7EA R
t, PWM 5 APWM 75 S0 R TAE IS A (B 5. Jht, A 7 A PO, PCI B AR S S S 4
A5 2L S [ 2D 2] PWM 350

PG 111 PCI ¥y “[RI25 " il e — ] &g SOC fil R AR 5 sefi2i . PG 1) SOCS FLE AEH B &1 PCI
i, maAEE RSB S —A PG (PGTRGOUT) filik . *F14H 2 FiAH 3 WF i PG, HIF PCl L& 5¢ 4 4H
Mo A PCIEHA 3 ANATHE PWMEVT, (HRAFEMH 44, WK 5-1 ik, AT HURZE 4 4,
PWMEVTD 15 54 el 251 5] Bk i J5 FE% N PCl. PCI B EANME U PR 2 75,  HUaZ oy BTl ok
HBzh#%Iik.
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PWM BHEFEH H R

ARG T ] AR . AR T, 75 B ) Ab PR 5 A A i DA G e B AT B N FH 21 R ¢
. PWM1 A1 APWMT 2B REH) “E3387 , EADKEIETE g R #2155 /M H N K134 PG.
Bl S R AEAE TN —A PWM JE AT UG RS .

Bl e kMgt B IE S HE S EEHRIRIA . (7T RAM SFR (8] (A & /7 4% (W13 4-1
SO AREEM PWM . PWM Il A QK — B8R AaREIA, LITHT PWM #1E. Flit, 1€
PWM 1 f] & &Il A TAERFEIRS, 8RR LAS N SFR. A #di SFR SHAEE UG, Al PWM K HiE R
LUK SFR AR il f2 4 2 PWM i

KE ADC (980 T R G624, K@ F AL ADC KPS R e b e e, JFH-S PWM S#ab.
RAEZHIZH, WTLOHEIEE N PWM FFESRE0E. (B2, BAFRHRE L — N5 5 /5 N

fi. ZiAIENL B PG 17 UPDATE IRZESAKRTER, & M IR BCH BT eSS R AL . PWM S 1745 5 1%
PERIIS AR T PWM JEH, BRI w] DLBERT ZEAT . SRR 5 5 PWM ARG, &4 PWM

IR W BEAT R . N R B R — A PG BT TR T SEBLZ — H . AGIP I/ PGS, H bWt E N
fEH SOC Abfil . IXFERT LAY PWM BB SR IR IR 8], AEHLRERSAEIN P 8E P 55— 4> PG (HI PGT) 1

SOC ZR 1 7¢ &4, B AFEE S A PWMT Al APWM1 1) UPDREQ £k 8 ek, FFEZ/E T —
N SOC AR, K 6-1 B4 VR, B, W LIER] DMA, LA PG8 SOC fEufil k55 H Al B &
Bz

B 6-1. K ds 5H 4

Control
Calculations

Prior update
complete?

Write PWM
registers

Wait for
PG8 SOC

Set UPDREQ
bit

FHIRG A BT PWM JFRIFR 5, 75 2R PWM 23 F /AT ok it 52~ —4 PWM AR 5 O
RAmAe AN G2 A o RS PWM LARRESCT, [P 06 202 00U = AH A2 B 2 R 7 S SRR 40 AN
[FIf) PWM ZF 7745, 245 HLEL 200 MHZ 3247, IXEETH 5 PWM Z2nh 83 505 R L1752 600 ns. 4]
6-2 45t T HEHIN TS PWM {55 Z A K &
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B 6-2. PWM A 5 PWM 15 5 Z A % &

200¥/ 2 200/ 3 200w 4 200V 11.80%  3.200%/ Stop Dageie 9 45y
] o A+ KEYSIGHT

| TECHNOLOGIES
90° Phase Shift 7 i

D
o)
-
:[E

Cursors

+605.240ns

T7AX:
___ +1.6522MH:
AR ,
-11.3770V |

Control Calculations
and PWM Register
Writes

i
I
[
1
|
|
|
1
i
i
]

=
w
]U

Cursors Menu
O Modey

Manual

240° Phase Shift| [PWM Updated|  [New Data Applied |

o 14
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7.  BEFIREFE P

MRWTEE W R S 2 A RGN, A AT BRI S . PWM AT 13l 8 A PWM 1 80S Thie ok sk
Mo EREHT, AIEE PWM B EPRES . EAFIH, PWMxH il PWMxL #5308 “0” . T
R 124 PG, FHHEA PG # H CMEH #5748, WATEIE R 5 NI oUS (8 RE AL LLSLl x4

24 AN R RS O T SRIERPEAE, RAMH TS FRP R, 5 PWM s a A, K5
ffigEA. OVRENH A1 OVRENL tHR 22 7 . S RS R HIERAKARL, I Hazig ke h—k b

TNEIFTA M PG, Rk, RIERA PWM EHIN (FEiZF SRR FEILSUE 3G PWM fii. PG1
1 APGT fERE PG, figmH4 PG (AIE M PG) I M EHHES .
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8. RS
SR B PR SO R, (H PWM BEBRTIIR SRR IZ I RE . thAh, PWM PCI BB H 2% BRI T D)
fE, SIS (CLDAT[1:.0D RLBl. SHPSSAR, PWM ESHIKE&LE AL, i PC
W AT DARC B O 32 J 1 sy, thm] DA B o9 Bl Ok (Ff Fah & ab/= 00 .

K RSN LI T 20 28 it A DL TR MINER AR K CTD , (HIE R R WA 5 20AE
LA DAC+CMP il 5 IR PCI 4T 3. A HB LLC W] DL FEIL I A — A teas i, s R

AR & E 2 CT T2 R s SR R B, X EGE 84> LLC W AR B 2 CT+ U g R Stz

JSAEEH] . BARSTIUEGR TR R, HAF5 T PWM IR i % 8 4~ DAC+CMP fiidl, 1J AR
ML 12 X% 2 A G s SCRFL R IR -
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25

ZLERIENZ M LLC Feffeds, PWM AMBIAR 2R 4w IR E . 2SN RG B r AR . AL
DA% A1 G MOz, BT RENSIRIE BB 12 DANFEK PWM K AAS . BCE A 27T RS BUIKh 22880 4
UK I PP SEOHT A DL S PWM S S5 ANRE A5 L, 2F T3 B ) A 24 HE R 40K ra . A SRS B 4HE 175
PR AU = ARAC A 30 LLC #2177 RPT R M PR4RE 2o SCP A 7T 5 PWM ARG I e Al A A5
B ULy S A b/ EORT R B R G SLAME M AR AR B, DARE 2 U B B ST AR
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10.

#define INIT 240 DEG

iz A: ARESRB], PWM 1451k
£ 10-1. PWM HFJEEL,

#define MAX PERIOD (255984 & OxFFFFO)

#define MIN PERIOD (36555 & OxFFFFO)

#define DEADTIME 0

#define SYNC DIFF RISE 0

#define SYNC_DIFF FALL O

#define INIT_DUTY (

#define INIT 120 DEG (
(
((

MIN PERIOD/3) & OxFFFFO)

MIN_PERIOD/2)
(
(MIN PERIOD*2/3) & OxFFFFO)

void PWM_Initialize (void)

PCLKCONbits.MCLKSEL = 1;
APCLKCONbits.MCLKSEL = 1;

50 kHz

350 kHz

PP E X

SR ZER T ——H e L
SR FER N BN ——H e L
50% 7

WG 120° soc filk
HIHG 240° soc fikAsS

#define INIT 90 DEG MIN PERIOD/4) & OxFFFFO) // K 90° soc il kiES
#define PERIOD_CHANGE 10 // EEJAFAREE K
uint32_t llcPeriod; // RGRWH

uint32_t ctrlOutput = MIN PERIOD; // AT JASASE R 01 3T ADC £l
uint32 t priSyncDiffRising; /) WREMIFEREIERS, EFHU
uint32 t priSyncDiffFalling; // RFEMFEBIER, R
uint32 t priPWMHighPhase; // WIHM pwMxn LTI
uint32_t priPWMHighDuty; // W1 pwmxH T BEHS
uint32 t priPWMLowTrigA; // WM pwMxL EFHH
uint32_t priPWMLowTrigB; // WIFM puMxL FREIY
uint32_t syncPWMHighPhase; // WM pwmxH EFHHY
uint32_t syncPWMHighDuty; // IR PMxH FFEIF
uint32_t syncPWMLowTrigA; // KRG PuMxL b TR
uint32 t syncPWMLowTrigB; // WM pwmxL FREHT
uint32_t phasel200ffSetDaisyChain; // 120° soc fil k{55 s
uint32 t phase2400ffSetDaisyChain; // 240° sOC filik (5 hfs it
uint32 t phase900ffSetDaisyChain; // #2 90° soc filiklE S misE
uintl6_t updateFlag = 0; [/ BT SE RN P S A B AR &

/% PWM B **xkkkk ok kkk ok ok k ok ok ok kk ok ok ok ok kkk ok ok kX kkkkkkkkkkkkkkkkkkkkkkkkkkk k& /

// # 1 soc filk=FEH

// PWM HF A HF PG4/APG2 1 soc il ZfES (PGL ) 120°)
PWMEVTAbits.EVTAPGS = 0b000; // PGl
PWMEVTAbits.EVTASEL = 0b01001; // ADC filt k{55 1
// puM FF B FIF PG3/APGL [ soc fil K55 (PGL Y 240°)
PWMEVTBbits.EVIBPGS = 0b000; // PGl
PWMEVTBbits.EVTBSEL = 0b01011; // DAC filt KI5%5

// # 2 soc filblk it

//  PuM FH{F c FT Pc7/APG3 [ soc it K155 (PGS ¥ 120°)
PWMEVTCbits.EVTCPGS = 0b100; // PG5
PWMEVTCbits.EVICSEL = 0b01001; // ADC i ki 1

// PwM A p T PG8/APG4 1 soc fil ZfsS (PG5 1 240°)
PWMEVTDbits.EVTDPGS = 0b100; // PG5
PWMEVTDbits.EVIDSEL = 0b01011; // DAC fill k{55
PWMEVTDbits.EVTDOEN = 1;

/7 T ZARED, Brf PG M APG Tl T 7 AL E -

// AERER H LA b 2 R 51 R

// PGxCONbits.MODSEL = 0b010; // BSLIAHy pum AR, WU

// PGXCONbits.CLKSEL = 0b01; // PG MCLK

// PGXIOCONlbits.PENL = 1; // fHEE L

// PGxIOCONlbits.PENH = 1; // fEkE B HiH

// PGXIOCONlbits.PMOD = ObO01; // MSLER AR

// PGxIOCONlbits.PPSEN = 1; // @it pps EBLH P fi ClnSRFEED

// VA NEA P I EAABEE

J* PGl *kkkkkkokkkokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkxkkkkkkx /

/* 1, AAH, FIB **xxkkrrxkkkkkxkkhhkkxkkkxxkkkhkxxkkk kX kkkkk X kkk* /

// ik
// H# soc

PG1CONbits.SOCS = 0b0000;
PGLCONbits.UPDMOD = 0b000;
PG1CONbits.MSTEN = 1;
PG1CONbits.MPHSEL = 1; // fEFH AL
PG1CONbits.MDCSEL = 1; // fEAE 2

@ MICROCHIP

// PGl E¥EHH 1%

18



PG1EVT1bits.ADTRIEN3 = 1; // ADC fit’k 1 N PGITRIGC (120°)

PG1EVT1bits.DACTRENL = 1; // DAC fi &%~ PGITRIGD (240°)
PGLEVTlbits.PGTRGSEL = 0b000; // PGTRIGOUT N EOC

J* PG2 kK kk ok kokok ok ok ok ok k ok ok ok ok ok ok Kk ok ok k ok ok ok ok ok kK ok kK k ok k ok kk kK k ok ok ok ok kk ok ok ok Kk ok Kk kkkkkkkkkk /

/* H 1, A, %j&m“ Kok kk kK Kk Kk XXk khkkkkkkkkkkkkkkkkkkxkkkkkx kK kk /

PG2CONbits.SOCS = 0b0001; // M#H PG1 ) PGTRGOUT

PG2CONbits.TRGMOD = 0b01; // TTEHb R

PG2CONbits.UPDMOD = 0b010; // M soc

PG2CONbits.MPERSEL = 1; // f#H MPER

PG2I0CON2bits.OSYNC = 0bl0; // BS H UPDMOD {8 5E

PG2EVT1bits.PGTRGSEL = 0b011; // PGTRIGOUT HH{}N PG2TRIGC, #HXT PG5 A 90°

/% PG3 kkokk ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok K ok ok K ok ok K ok ok ok ok K ok ok K ok ok K ok ok ok ok Kk kK ok ok Kk k kR kK ok kK /

/* 1, B, yﬁ&m“ 6 ok sk K ok ok ok ok K ok ok ok ok ok K ok ok ok ok ok ok ok K ok ok ok ok ok K ok ok ok ok ok ok ok K ok ok ok ok ok ok Kk ok /

PG3CONbits.SOCS = 0bl111; // TG eI AR NEBAT 4R
PG3CONbits.TRGMOD = 0b01; // ATEHimK
PG3CONbits.UPDMOD = 0b010; // M soc
PG3CONbits.MPHSEL = 1; // f$F MPHASE
PG3CONbits.MPERSEL = 1; // f#i/H MPER
PG3CONbits.MDCSEL = 1; // {#iH Mpc
PG3TOCON2bits.OSYNC = 0bl0; // 4’5 B UPDMOD R &
PG3SPCIlbits.TERM = 0b001; // BBh#%ik
PG3SPCIlbits.TSYNCDIS = 1; // BifF PCT ISR R A
PG3SPCIlbits.ACP = 0b001; // EAE

PG3SPCI2 = 1<<23; // PCI YN PWMEVTA (120°)

/% APGL * Ak kkkkkkkkkhkkhkkhhkkkkkkkkk Kk khkkhkhkk Ak kkkkkkkkhkkkkkkkkkkkkkkk Xk Kk kk /

J*x 1, BAH, IR #***xxkskkrxkkhkhxkkhhhkkkkkhkkkkkkhkkkkkkkk X kkkk k% /

APG1CONbits.SOCS = Obl111; // [ pcT 1B NE T4
APG1CONbits.TRGMOD = 0b01; // AIEE il
APG1CONbits.UPDMOD = 0b000; // HE soc

// APGl EFETH 1%
// f§ifl MPHASE

APG1CONbits.MSTEN = 1;
APG1CONbits.MPHSEL = 1

APG1CONbits.MPERSEL = 1; // f#H MPER
APG1CONbits.MDCSEL = 1; // f¥H Mpc
APG1IOCON2bits.OSYNC = 0b10; // ™5 i UPDMOD #&5E
APG1SPCIlbits.TERM = 0b001; // HE)Z L
APG1SPCIlbits.TSYNCDIS = 1; // BifF pCI M LSRR A
APG1SPCIlbits.ACP = 0b001; /] EFHE

APG1SPCI2 = 1<<23; // PCI ¥EN PWMEVTA (120°)

J* PGA kK kkokokkok ok kok ok ok k ok ok ok ok ok ok ok k ok ok k ok ok ok ok ok ok Kk kK k ok ok ok kk kK k ok kk ok kkk ok ok Kk ok kkkkkkkkkkkk /

/% 1, CHH, HIB **xxkkrkxkkkkkxkkhkkkkkkxxkkhhkxxkkkkxkkkkkx kkKk* /

PG4CONbits.SOCS = 0b1111; // TR pCT fENE IR
PG4CONbits.TRGMOD = 0b01; // FTEHl R
PG4CONbits.UPDMOD = 0b010; // M soc
PG4CONbits.MPHSEL = 1; // 1§ MPHASE
PG4CONbits.MPERSEL = 1; // f#H MPER
PG4CONbits.MDCSEL = 1; // f¥H MpC
PG4TOCON2bits.OSYNC = 0bl0; // 5 i UPDMOD $&5E
PG4SPCIlbits.TERM = 0b001; // BE&EIE
PGASPCIlbits.TSYNCDIS = 1; // 847 PCT ML BT R A
PG4SPCIlbits.ACP = 0b001; /! BT

PG4SPCI2 = 1<<24; // PCI ¥ N PWMEVTB (240°)

/% DPG2  *k kK ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok K ok ok K ok ok ok ok K ok ok K ok ok K ok ok ok ok K ok ok K ok ok K ok ok ok ok K ok ok K ok ok K ok k ok ok Kk ok ok /

Jx B 1, CHH, IRZEM Xk k kA kA kXA AKX KKK KKK KKK KKK XK AKX K AKX AKXk /

APG2CONbits.SOCS = 0b1111; // 5 pCI AENJE AT 4R
APG2CONbits.TRGMOD = 0b01; // WTE K
APG2CONbits.UPDMOD = 0b010; // M soc
APG2CONbits.MPHSEL = 1; // f$F MPHASE
APG2CONbits.MPERSEL = 1; // #ifH MPER
APG2CONbits.MDCSEL = 1; // {#iH Mpc
APG2I0CON2bits.OSYNC = 0bl0; // 5 B UPDMOD 1R &
APG2SPCIlbits.TERM = 0b001; // Bzh%ik
APG2SPCIlbits.TSYNCDIS = 1; // BifF pCT &L BT R A
APG2SPCIlbits.ACP = 0b001; /] AU

APG2SPCI2 = 1<<24; // PCI JHN PWMEVTB (240°)

KKK KKK KKK KKk kkx ok ok ok B TN R AT TR, T T Qo ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok /.

[ % PGS kK ok kK ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok K ok ok K ok ok K ok ok ok ok K ok ok ok ok ok ok K ok Kk ok K ok ok K ok ok ok ok Kk kK ok kK ok ok Kk Xk kK /

/* 2, A, %ﬂﬁ{l}]“ Kok ok ok ok ok kK k ok kK k ok ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx /

PG5CONbits.SOCS = 0b0010; // SOC A PG2 ] PGTRIGOUT (A#H%IF PG2 Fl PG1 N 90°)
PG5CONbits.TRGMOD = 0b01; // AIEFfR
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PG5CONbits.UPDMOD = 0b010;
PG5CONbits.MPHSEL 1;
PG5CONbits.MPERSEL = 1;
PG5CONbits.MDCSEL = 1;
PG5IOCON2bits.OSYNC = 0bl0;

PG5EVT1bits.ADTRIEN3 = 1;
PGS5EVT1bits.DACTRENI1 1;
PGS5EVT1bits.PGTRGSEL = 0b101;

// M soc

// f#H MPHASE

// f#H MPER

// f¥H Mpc

// PS5 H uPDMOD 1§ 5E

// ADC filk 1 Ff44 PGSTRIGC (120°)
// DAC fi & # {44 PGSTRIGD (240°)
// PGTRIGOUT FH4H PGSTRIGE, PG6 [1] SOC

J* PGG KKk ok ok k ok ok ok ok ok ok ok ok ok K ok ok Kk ok K ok kK ok ok Kk ok ok ok Kk kK ok ok ok ko k ok Kk ok Kk ok ok ok ok ok kK ok kK k ok kk ok k kX k kK /

/* 2, A, %é&m“ ok ok ok kK Kk Sk k kK Kk k ok kK Kk ko k kK k ok ok k kK k ok ok ok ok ok ok k ko kk ok /

PG6CONbits.SOCS = 0b0101;
PG6CONbits.TRGMOD = 0b01;
PG6CONbits.UPDMOD = 0b010;
PG6CONbits.MPERSEL = 1;
PG6IOCON2bits.OSYNC = 0bl0;

// SOC A PG5 ff] TRIGE, PG5 SOC
// EIE iR

// M soc

// f#H MPER

// PS5 H UPDMOD #§5E

J* PG kK okkokokkok ok kok ok kk ok ok ok ok ok ok Kk ok ok ok ok ok ok ok ok ok Kk kK k ok ok ok kk kK k ok ok ok ok kkkkk Kk ok kkkkkkkkkkkk /

/* 2, BAH, HIBN **xxkkrkxkkkhkxkkkkkkkhkxxkkkhkxxkkkkxkkkkkx kkk* /

PG7CONbits.SOCS = 0bl111;
PG7CONbits.TRGMOD = 0b01;
PG7CONbits.UPDMOD = 0b010;
PG7CONbits.MPHSEL 1g
PG7CONbits.MPERSEL = 1;
PG7CONbits.MDCSEL = 1;
PG7IOCON2bits.OSYNC = 0bl0;

PG7SPCIlbits.TERM = 0b001;
PG7SPCIlbits.TSYNCDIS = 1;
PG7SPCIlbits.ACP = 0b001;
PG7SPCI2 = 1<<25;

// % pCT VBN U
// FTEHl R

// M soc

// f$F MPHASE

// #i/H MPER

// f¥H MpC

// 5 i UPDMOD $&5E

// BaEi#ik

// BiE PCT ML EA
// ETHEE

// PCI JEN PWMEVTC (120°)

/% DPG3  *kk ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok K ok ok K ok ok K ok ok ok ok ok ok ok K ok ok K ok ok ok ok K ok ok K ok ok ok k ok ok Kk ok ok /

Jx HH 2, BAH, IRZAM * ko k ok kA kA XA XXX KKK KKK KKK KKK KK A KKK AKX Ak Xk /

APG3CONbits.SOCS = 0bl1111;
APG3CONbits.TRGMOD = 0b01;
APG3CONbits.UPDMOD = 0b010;
APG3CONbits.MPHSEL = 1;
APG3CONbits.MPERSEL = 1;
APG3CONbits.MDCSEL = 1;
APG3IOCON2bits.OSYNC = 0bl0;

APG3SPCIlbits.TERM = 0b001;
APG3SPCIlbits.TSYNCDIS = 1;
APG3SPCIlbits.ACP = 0b001;
APG3SPCI2 = 1<<25;

// % pCI AENJE BT 4R
// WEHR

// M soc

// 1§ MPHASE

// #ifH MPER

// {$H MpC

// 5 B UPDMOD 1R &

// Bk

// B pCT MDA
/] EFEE

// PCI ¥N PWMEVTC (120°)

/% PGE KFrAkkkkkkkkkkhkkhkkhhkhkkkkkkkk Xk khkkhkhkk Ak kkkkkkkkhkkhkkkk Ak kkkkkkk Xk kkkk /

/x 2, CHH, WM * ¥ XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX /

PG8CONbits.SOCS = 0bl111;
PG8CONbits.TRGMOD = 0b01;
PG8CONbits.UPDMOD = 0b010;
PG8CONbits.MPHSEL = 1;
PG8CONbits.MPERSEL = 1;
PG8CONbits.MDCSEL = 1;

PG8IOCON2bits.OSYNC 0b10;

PG8EVT1lbits.IEVTSEL = Obll;
PG8EVT1bits.SIEN = 1;

PG8SPCIlbits.TERM = 0b001;
PG8SPCIlbits.TSYNCDIS = 1;
PG8SPCIlbits.ACP = 0b001;
PG8SPCI2 = 1<<22;

// [ pCI VERFEMTIG
// ATl R

// M soc

// 1%F MPHASE

// A MPER

// 1$H MpC

// P45 H uPDMOD fHE

// B
// PG8 Hi NP pCT

// Bk

// BiE PCT ML ISR A

// BT

// PCI YN PCIHIAN 22 (240°)

/% DPGA Kk kK ok ko ok ok ok ok ok ok ok K ok ok Kk ok ok ok ok K ok ok K ok ok ok ok K ok ok ok ok ok ok ok ok ok K ok ok K ok ok ok k ok ko Kk ok ok k ok ok k ok ok kK ok ok ok /

/* 2, C*Er;kz&m“ R e )

APG4CONbits.SOCS = 0bl111;
APG4CONbits.TRGMOD = 0b01;
APG4CONbits.UPDMOD = 0b010;
APG4CONbits.MPHSEL = 1;
APG4CONbits.MPERSEL = 1;
APG4CONbits.MDCSEL = 1;
APG4IOCON2bits.OSYNC = 0bl0;

APG4SPCIlbits.TERM = 0b001;
APG4SPCIlbits.TSYNCDIS = 1;
APG4SPCIlbits.ACP = 0b001;
APG4SPCI2 = 1<<22;

@ MICROCHIP

// % pCT VBN AU
// FATEHR

// M soc

// 1§ MPHASE

// 1§ MPER

// f#iF Mpc

// 'S5 H UPDMOD 1R &

// AL

// BifF pCT LIS RIRAE

/! LR

// PCIERN PCIHiA 22 (240°)
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/% BARHIIUEAN, % K K ok ok ok ok ok ok ok ok kK K K K KK K K KK K K KK KK K K K K K K K K K K K K Kk kK R K K/

MPER = MAX_PERIOD; // WEARKMEIED PG il kA5 5 1%
MPHASE = DEADTIME;
MDC = INIT_DUTY;

AMPER = MAX PERIOD;
AMPHASE = DEADTIME + SYNC_DIFF_ RISE;
AMDC = INIT_DUTY - SYNC_DIFF_FALL;

PG1PER = MIN PERIOD;

PG1PHASE = DEADTIME;

PGITRIGA = INIT DUTY + DEADTIME;
PGITRIGB = MIN PERIOD;

PGITRIGC = INIT 120 DEG;
PGITRIGD = INIT 240 DEG;

PG2PHASE = DEADTIME + SYNC DIFF RISE;

PG2DC = INIT DUTY - SYNC DIFF_FALL;

PG2TRIGA = INIT DUTY + DEADTIME + SYNC_DIFF RISE;
PG2TRIGB = MIN_PERIOD - SYNC_DIFF FALL;

PG2TRIGC = INIT_90_DEG;

PG3TRIGA = PGATRIGA = PG5STRIGA = (INIT_DUTY + DEADTIME);
PG3TRIGB = PGATRIGB = PG5TRIGB = MIN_PERIOD;

PGSTRIGC = INIT 120 DEG; B

PG5TRIGD = INIT 240 DEG;

PG6PHASE = DEADTIME + SYNC DIFF RISE;

PG6DC = INIT DUTY - SYNC DIFF FALL;

PG6TRIGA = INIT DUTY + DEADTIME + SYNC DIFF RISE;
PG6TRIGB = MIN_PERIOD - SYNC DIFF FALL;

PG7TRIGA = PG8TRIGA = (INIT_DUTY + DEADTIME);
PG7TRIGB = PG8TRIGB = MIN_PERIOD;

APGITRIGA = APG2TRIGA = APG3TRIGA = APG4TRIGA (INIT_ DUTY+DEADTIME+SYNC DIFF RISE);
APGITRIGB = APG2TRIGB = APG3TRIGB = APGATRIGB = (MIN PERIOD - SYNC DIFF FALL);

// BEEHE PG M SHHE, BACHEZE
// B PG1IOCON2bits.OVRDAT = 0b00;

// fEEERTA puM iH APGx Al PGx, IRJAAE PG1
// Bl .., ..., ..; PGlCONbits.ON = 1U;
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11.

fik B: DB, BIEEFNLE
B 111, KO RS

Void _ inline  PWM AllRegistersWrite (void)

{

// EEEAE——7ERE MPER CEYIEALFRF F % MAX PERIOD
MPHASE = priPWMHighPhase;
MDC = priPWMHighDuty;

AMPHASE = syncPWMHighPhase;
AMDC = syncPWMHighDuty;

PG1PER = llcPeriod;

PG1TRIGA = priPWMLowTrigA;

PG1TRIGB = priPWMLowTrigB;

PGITRIGC = phasel200ffSetDaisyChain;
PG1TRIGD = phase2400ffSetDaisyChain;

PG2PHASE = syncPWMHighPhase;

PG2DC = syncPWMHighDuty;

PG2TRIGA = syncPWMLowTrigA;
PG2TRIGB = syncPWMLowTrigB;
PG2TRIGC = phase900ffSetDaisyChain;

PG3TRIGA = PG4ATRIGA = PG5TRIGA = priPWMLowTrigA;
PG3TRIGB = PG4ATRIGB = PG5TRIGB = priPWMLowTrigB;

PG5TRIGC = phasel200ffSetDaisyChain;
PGSTRIGD = phase2400ffSetDaisyChain;

PG6PHASE = syncPWMHighPhase;
PG6DC = syncPWMHighDuty;

PG6TRIGA = syncPWMLowTrigA;
PG6TRIGB = syncPWMLowTrigB;

PG7TRIGA = PG8TRIGA = priPWMLowTrigA;
PG7TRIGB = PG8TRIGB = priPWMLowTrigB;

APGITRIGA = APG2TRIGA = APG3TRIGA = APG4TRIGA = syncPWMLowTrigA;
APGITRIGB = APG2TRIGB = APG3TRIGB = APG4TRIGB = syncPWMLowTrigB;
}
void _ attribute  ((interrupt, no_auto psv, context)) _TlInterrupt (void)
{
// Pi¥ 100 kHz [f] ADC ISR
_T1IF = 0;
/7 JAME T
if (up down == 0) {
ctrlOutput -= PERIOD_ CHANGE; }
else {
ctrlOutput += PERIOD_ CHANGE; }
if (ctrlOutput >= MAX PERIOD + 64) {
up_down = 0;
ctrlOutput = MAX PERIOD;}
else if (ctrlOutput <= MIN_PERIOD) {
up_down = 1;
ctrlOutput = MIN PERIOD;}
if ((updateFlag == 0) && (PG8STATbits.UPDATE == 0)

{

priSyncDiffRising = SYNC DIFF RISE; // AI{EIZ{THACE

priSyncDiffFalling = SYNC DIFF FALL;
llcPeriod = ctrlOutput & OxFFFFO;

phasel200ffSetDaisyChain = (_ builtin muluu 32 (llcPeriod,

phasel200ffSetDaisyChain & = OxFFFFO;

phase900ffSetDaisyChain = (llcPeriod>>2) & OxFFFFO;
phase2400ffSetDaisyChain = phasel200ffSetDaisyChain<<1;
priPWMHighPhase = DEADTIME; // TI{EIEATI P E

priPWMHighDuty = (llcPeriod >> 1);
priPWMLowTrigA = priPWMHighDuty + deadTime;
priPWMLowTrigB = llcPeriod;

syncPWMHighPhase = DEADTIME + priSyncDiffRising;

@ MICROCHIP

syncPWMHighDuty = (llcPeriod >> 1) - priSyncDiffFalling;
syncPWMLowTrigA = priPWMLowTrigA + priSyncDiffRising;
syncPWMLowTrigB = priPWMLowTrigB - priSyncDiffFalling;

PWM AllRegistersWrite();
updateFlag = 1; // FrA¥dEE SN, #E% puM SHf——PWM8 ISR

_PWMSIF = 0;

1365)>>12) ;
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_PWMBIE = 1; // AfifE puMs ISR FTHEE

}

void _ attribute  ((interrupt, no_auto_psv, context)) _PWM8Interrupt (void)

if (updateFlag == 1) {
PG1STATbits.UPDREQ = 1;
APG1lSTATbits.UPDREQ = 1;
updateFlag = 0;

}

_PWMBIE = 0;
_PWMBIF

void PrimaryOverride (void) {
PGI1IOCON2 |= 0x00300000;

PG3IOCON2 |= 0x00300000;
PG4IOCON2 |= 0x00300000;
PG5IOCON2 |= 0x00300000;
PG7IOCON2 |= 0x00300000;
PG8IOCON2 [= 0x00300000;

}

void SecondaryOverride (void) {
PG2IOCON2 |= 0x00300000;
PG6IOCON2 |= 0x00300000;

APGI1IOCON2 |= 0x00300000;
APG2IOCON2 |= 0x00300000;
APG3IOCON2 |= 0x00300000;
APG4IOCON2 |= 0x00300000;

}

void PrimaryOverrideDisable (void)
PG1IOCON2 &= OxFFCFFFFF;
PG3IOCON2 &= OxFFCFFFFF;
PG4IOCON2 &= OxFFCFFFFF;
PG5I0OCON2 &= OxFFCFFFFF;
PG7IOCON2 &= OxFFCFFFFF;
PG8IOCON2 &= OxFFCFFFFF;

}

void SecondaryOverrideDisable (void)

PG2IOCON2 &= OxFFCFFFFF;
PG6IOCON2 &= OxFFCFFFFF;
APG1IOCON2 &= OxFFCFFFFF;
APG2IOCON2 &= OxFFCFFFFF;
APG3IOCON2 &= OxFFCFFFFF;

0; // %1k puMs TSR, EE| N —AN5 A RSERK

{

@ MICROCHIP
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