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1.1 ARR

* 1-1 IR 1-2 BoR T AR HIET I K5
F 11 WEFIT R IR

%0 A PGS A RRAS
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2 RGiMid

AT AEECE . AU BRI R AR AR S R G, B RGN

2.1 EHEcE

RGESR U 2-1 Fios

RAGT2
LY
1IC {3
PC10/SCLO [ |
PC11/SDAO0 [ 1] OLED
LED iﬁﬁﬂj LED
PBI10 [:—‘@—i:
TR A\ 3.3V
RESET [} ] KEY1
PE02 [ ] KEY2
PE03 [ [ KEY3
PE04 [ ] KEY4
PE05 [ ] KEY5
ADC ¥\
PE08/AN0O20 [} ] Vin
PE09/ANO21 [ ] lin
PE10/AN022 [] ] VDC
PE11/AN023 [] ] 1DC
PE12/AN024 [ [ Vout
PE13/AN025 [ ] Tout Inverter
PA04/ANO04 [ [ ] Temperaturel
PE05/ANO05 [ [ ] Temperature2
PWM %
PB04/GTI0C0A [} 1 Boost1
PBO6/GTIOCIA [ [ ] Boost2
PAO8/GTIOC2A [ ] (AL
PA09/GTIOC2B [ [ {RAE2
PA10/GTIOC3A [} ] mAEL
PA11/GTIOC3B [ ] =AE2
| eI A
PB12 [ ] X
2-1 REGHELE
2.2 W AR
221 FPEn
H PO D Re =R 2-1 s
M RPEO% 21
4 ik TyRe Ui B
=X & T $5E KEYL EX: W=
LED1 &= " PR HIAR Ak FE IR
LED2 [N o FEFP IE w1847




ARG I W 2-2 Fios

ARG I Fk% 2-2
R7FA6T2BD3CFP i I 4 F ire
PC10/SCLO IIC {5, HH T 7~ OLED
PC11/SDAO IIC {5, H T 7~ OLED
PB10 i LED2 JF/29%, BoR REIEH 81T
PE02 T 2 N
PEO3 T8 3 N
PEO4 T8 4 N
PRO5 T s N
PE08/AN020 ADC fI N, WARMR 48V Hi N\ HL KA
PE09/AN021 ADC fI N, WARMR 48V Hr N\ FELI KA
PE10/AN022 ADC %\, WiAFHR Boost %t HL K RAF
PE11/AN023 ADC %\, WiAFHR Boost it IR AF
PE12/AN024 ADC fii N, THARRR T 4 H SR
PE13/AN025 ADC i\, T ARy FRLRAE
PA04/ANO04 ADC I N, AR bR R IR R R A
PA05/ANOO5 ADC i\, TARKR T B IR R
PB04/GTIOCOA PWM #iiH, %1 Boost %% 1
PB06/GTIOC1A PWM #ii i, %1 Boost 215 2
PAO8/GTIOC2B PWM i, 2l AR A 1
PA09/GTIOC2A PWM i, 2 il AR A 2
PA10/GTIOC3A PWM i, 2 il AR s A 1
PA11/GTIOC3B PWM i, 2 il AR v A 2
PB12 23 i) AU 9%
2.3 RHELE
2.3.1 BEXHRE
SCAFHEA I 2-2 FioR:
Ade e adc. ¢, adc. h : IfEE ADCHIEGEAL ADCIIHE
------------------ Global.h : Zhht @RAEEX
------------------ keys. c, keys. h : ThEE #&EH
------------------ oled.c,oled.h : ThAk IICHIEEIL OLEDS R
Ser PID  Joerrroe pid.c,pid.h, IQmathLib. h : Ihgs pidEsk
T pwm. ¢, pwm. h : ThEE PWMATIZR{L PWMEE T
------------------ leds. ¢, leds. h : DAk LEDT #25%)
------------------ Temperature. ¢, Temperature. h : Thfk IELAFEEH IELAERY
Hal entry.c : IjBE PWMO(Boost) . PWMA (SPWM) . IICHI[E1if k%l
Kl 2-2 SCHFBLE



2.4 BRI

TR EENURE 7 A A%, AN RGP (1 2-3). ADC(FEA% 2-2-a). PWM(FEHE
2-2-b) . NC(FE A 2-2-c) Wi (FHM 2-2-d), KT e? studio M AL B V¥ WAL HLFIFE ALY 1)
configuration 314
2.4.1 B Bh RS
AKE S BIFE R AMER 10Mhz iR, PRI B 24 5 4IAE N R Gohd b, L E W

2-3 flR:

XTAL 10MHz

HOCO 20MHz

o

LOCO 32768Hz
MOCO 8MHz

2.4.2 ADC #i#%
ADC {2 PCLKA(60Mhz), A4, KH T 8 ANl 7 & HAUKEE, $REL 8

VCTEIHER, SRRERH Yy 10%CLK.

PLL Src: XTAL ~
PLL Div /1 v
PLL Mul x24.0 oo
PLLZ Disabled v
PLL2 Div /1 4

PLL2 Mul x10.0 o

PLL2 OHz

Clock Sre: PLL v

CLKOUT Disabled ~

SCISPICLK Disablec ~

CANFDCLK Disable

GPTCLK Disabled ~

IICCLK Src: PLL ™

ICLK Div /1

PCLKA Div /2

PCLKB Div /4

PCLKC Div /4

PCLKD Div /2

FCLK Div /4

CLKOUT Div /1

SCISPICLK Div /2

CANFDCLK Div /6

GPTCLK Div /2

ICCLK Div /4

K 2-3 RGuHF 4P

ICLK 240MHz

PCLKD 120MHz

SCISPICLK OHz

CANFDCLK OHz

IICCLK 60MHz

o o -

2 2 a 3 18] |8
A 5 . g g |5
find c @ 0 = ;
~ = 2 =)} g —
o a N
B 5 T £ = =}
N N N T T £
5] N T

R~

FH% 2-2-a ADC FUH%
B RE R E IR TR | kB | R4 | ADC it
PE08/AN020 0 SR8 VP ) | 10*CLK
PE09/AN021 1 SR (8 VP ) | 10*CLK
PE10/AN022 2 TR (8 VP ) | 10*CLK
PE11/ANO23 3 %i&ﬂ%ﬁ(g fﬁ(ilzié]) 10*CLK . 0 0
PE12/AN024 4 PR EG(8 YRCFH) | 10*CLK
PE13/AN025 5 SERER (8 CFY) | 10*CLK
PA04/AN004 6 SRR (8 YRTFHY) | 10*CLK
PA05/AN005 7 SRR (8 YRTFHY) | 10*CLK




2.4.3 PWM $#%

K GPT K24 6 % PWM, T GPTO. GPT1. GPT2. GPT3 JU/Mfitk, GPTO-GPT3
(I BR324 PCLKD(120Mhz). GPTO {1 A jdiE (PBO4) H T-#1l Boost %4 1; GPTL fif
FHT AEIE((PBO6)H T4 Boost 1% 2; GPT2 f#H T AL B M/ iE (PAOS. PA09) 4% il
WA IACAE ;s GPT3 {7 Av B I/MliE (PAL0. PALL)RAZ MM AL v 40 s &> GPT 1)
TEYNNC B S B e hs 2-2-b Fis

FHE 2-2-b PWM FkE

it | #iE | S HESBRIBEIE | Bl | iy HE X I (7]
GPTO| O 30KHz PBO4 | H "
GPT1 | 1 30KHz ) X PBO6 | I T
GPT2 = %ﬂ ﬁé%\j\j 1R PAOS Up 480*CLK
GPT2 2 i 1 >0fz BLLHT VIR PAO9 £ Down 480*CLK
THEUE I B0 S
GPT3 5 25KHz(50Hz) PA10 4 Up 48*CLK
GPT3 30KHz(60Hz) PA11 Down 48*CLK
GPT4 | 4 PXVM 10KHz ¥ " H ¥
B
2.4.411C ¥i#%
AFEHLOIRER A IC &5 OLED BHIEfS, SIUAE OLED Bf L mAHOCHE, 1C MCEZ A
WA 2-2-c flis:
Fekg 2-2-c IC FAH%
HIE R ML HE H kA rh i
0 P AR 0x3c 7 AL H
2.4.5 i
AFENBIREE =AW, R 2-2-d Fios
Ferk 2-2-d iy
Hh M 44 Hh T [ 3 B £ rh R S 4%
GPT3 ikt spwm_callback 2
GPTO H it boost_timer_callback 3
e # i [IC_master_callback 5
GPT4 ik Timer4_callbac 10




2.5 EZEFitE

AFENREFIERIIG AN LG, 2k N 15 FPIAS I f dir HOUR IE e, 4% KEY2 JEF- 5
H SOHz 28It L, % KEY3 & F4H 60Hz 28I f . 2 )5 AR FREL . JEEARY . B NIEIR.
SPWM 1B PWM3 [ W7 AR 45 7 F2 57 (B — A PwM R HE N —1R). Boost H1I7 8 PWMO
(o HH TR 55 T RE (B — > PWM JEHEEN —IR), HRFEWE 2-4 fios:

hal _entry.c SPWMAT KT IR 25 T F2 7 Boost /1K IR 45 T F2 7
5 - i T T — 5 SPWMH & 25 b 4 ADC F s {8 B ik,
HWIE 4LAh % (TIC, OLED. ADC. PWAMD S HTSPHM 2% L S R T B
I —— [ ADCREE | ECEEYESA|
[EE A | FEH0K H WTREAT —IRPIDHEL, B

T R B ooyl PME 7L

s 03 2 AT IR 211842 o

i R B R

20/ WA 4 W IR HL [ (5 P ID
TS R R

0. 02sTHA — IR B K
FH I (E

Kl 2-4 R iiEE

P SPWM HlT, AT, ERSEEHTIE SPWM T — K 5. AR SPwm
FOERCH 4T ZI Ug, 5 H1_E—R PID THERIEHIE M B, THE T —5 SPwWM 1 5 =
btb. #2537 ADC HLRAERAE, AR SR AR 2 F R4 T L B 2 15 R AR i, SR B,
ST T A PWM o ANET S I C S5 24 17 I 221 1R FL Fe IR, 5 2 P ISTAR FA B IR i e i3 4T PID
T, FHEFNASIE; 4 50Hz-0.02 #H(60Hz 0.017) HH 5 K JE HAK RS . FLIR AR LASRHL
FeoE b b HLUE

X Boost HilWr, HEAHWIE, Sk SPWM H TR 8 21 1) FE B % 3 ik S Bm FEL AR, R
P N H T S BT 75 1R Bh (914618 Boost PWM IE 45 EE A 0), 2434 B bR & L (>35V <52V)
J&, JA3) Boost PWM; ¥ AKX K (<30V). Hit NI K (>54V). Boost % i it [ (>400V) (1 B i ,
M ¢ W Boost PWM; B3 50 IX Boost H1IH7, N#E{T—IX PID iZ2%, FEH7 Boost PWM 114

.




3 EHIEF N

3.1 IZHIAE

3.1.1 AR EE)

AR BRAET RN LRl 48V G I T, B G SBATE AR R AN, i
KEY2 Al KEY3 e AR SR AR . 2l 15 AP ABUERERS, BRHIH S0Hz A2 o
3.1.2 SPWM 4l

R EIE SR, sPwM I EEE, & 4-1 ARt SPWM Rkt d) R BE, R AER
4 g SR

M sinwt

Uc

toffz  Ton tofr2
& 4-1 SPWM i)
s~

t, =t +t, ,= %M[sin(a)tl) +sin( ot ,)]

on — “onl

"I, TEES SPWM BT A B R B sin(wat) FT sin(wat) . EARFENLGIFE
sin(wit). sin(w2t)F|H matlab W HITHE K, e S sinne[1000]F . &F—F
HIELH sin(wat)s sin(wat) &5 A E—k PID THEBTRGIEE M, THE #8525 E D.

3.1.3 RGRIIhEE
1. BINEKE shDhRe

ARG R A BE sh DR, DA BRI . 250 B ik BRpR B (40V) 1

Wi, Boost TR, (G tb A 0 1218 EF+3] 0.5, 2KJE BN AIN 0.667s.

2. WIANRIE. HERP IR
AREENLBIFE B 2850 N R K (<35V) . 1 JE(54V) IR ThaE. 2% N\ B B ANTE I Ja IR, 5%
Wr Boost i (¥,  DAPRI B4 HEL I o

3. Boost % th i KR e

AREENLGFE E 4% Boost Hir i JE (>400V) LR TN e . ZS#ES, Boost /) 52 LE o A] DL
KEE, ASEIUXTE A RS, 24 Boost % Hi B & KT 400V RS, < Boost i 4
HIH% L, 24 Boost ddar i HL K /N T 350V B, MK #54H, Boost IEH TAF.



4. AR /R RS VIR
AREUIRLEL & A8 50 R AR Th A . 24 Boost 3 H LR A T 300V N, 383K T2
f. 4 Boost 3idith IR KT 300V I, R Bhisi s

5. % th AR ORI T BE

L LB Th B PR —, ARREPLGIRE AN 1 AR RS IO N
J Boost it K FRLLIS , TUFIWT REBE S AF o il “ R FAE T I, BRI TR G PWM
P FHE AL AN R (25V) IR TR, SR BRI BRI O,
T N R, SRITIT A PWM 5, FFAE R 7R BE 7R Short Circuit, 75 22 HFFR AT IS #i b f5
LR, AR IR TAE.

6. fth iRy ThEe

AFENUBIRE B AT Sy L ORI T fE . 2% HY i i A 304 2B SA(1100W) 60 F Bl
6A Itf, FIWTA L FA:, KW PwWM £, R & RBE IR Over Current. 5 224 R AL
A REME I H TAF.

7. R ERIIhRE
BT BT RE SRS T N, AREILORERAE T BT R, 2 EEE T
IR RIS, TFR AR, DASEBLR (R DI RE .



32 BEX
ATFE AR FENUGIFE I 2% 58 SLUNRAE 4-1 P
R 41 FE X
A P ke
channel_Vin LD A e S TR
channel_lin LDV D9 S S B
channel_VDC Boost HL & KAfIEIE
channel_IDC Boost HLLKAF Il E
channel_VAC g HH PR R SR
channel_IAC i HH FRLIRCRA
channel_temperaturel R IR R A
channel_temperature2 T ECEA IR B R A T
Delay_us(us) us JERT
Delay_ms(ms) ms JERT
Global.h
Delay_s(s) s JERY
Pi L)
VREFADCG_ENABLE ADC FEE R AT R
VREFADCG_VALUE
RESET_VALUE WDT &1

Boost_30KHz

GPTO %t 30KHz J& BA T2 (E

SPWM_Fre_30KHz

GPT3 it 30KHz J& BT 2 (E

SPWM_Fre_60Hz

GPT2 #iH 60Hz J& M+ 2 (E

SPWM_Fre_25KHz

GPT3 %t 25KHz & e

SPWM_Fre_50Hz

GPT2 i 60Hz J& BATH 24l




3.3 &2FE%T=E
ARENUBITR (G4 R A B 2 ks 4-2 Fr

Fotk 42 BRTE

A B A4 e Lt ke

err fsp_err_t R bR &N
timeout_ms int 11C ZERY

M double il

V_in double LPNEGEN A

L_in double i\ HLI

V_DC double Boost % i HL &

I_DC double Boost it FEAL

V_out double i L

I_out double i HH LA

temperaturel double R R
temperature2 double NHER R IR
V_in_bias double FIN U SR A B ) 2
V_DC_bias double Boost it FLE KAE (i B 70 &
V_AC_bias double o PR SR A A )
|_in_bias double FIN LR A B ) 2
|_DC_bias double Boost it FLIU KA B 70 =
I_AC_bias double i B R A I B
AC_mul double i H FE R 3 iR A
DC_mul double Boost it FL I8 J5 A% 2K
IN_mul double i N HL R 340 iR A
|_out_mul double i L IAL I R A A
ADC_val[8] double 171 ADC HE R B4l
Boost_PWM_PhaseSet double Boost 5 == L B AUH
Mode uint8_t s bR B AL
Over_Current _Bool U T A
Short_Circuit _Bool y ok g N ITA
Mode_choice _Bool TR bR E AL
Mode_AC_50Hz _Bool ey AT S0Hz bR &AL
Mode_AC_60Hz _Bool i AZ U 60Hz B &AL
PidVAC PIDVARS B PID AF

PidvDC PIDVARS Boost it} PID A2 &




4 FEREM

4.1 RERE

ot PR IS PR ME R PE BN R R R, — KA LB I i B A I . — SR LR IR SR
B SR P T P i B P T P DR R (M Pl S e e s, (SRR FLIG L OXSh Pt L A
B ADC KAEHIME, KA AR E B . 305 658007 s B i BRSO T, AR
HL K SR IR

4.2 Boost FrlAf

1E Boost H1Ir, WA &F— R WrESZEAT PID THERAEF M. &F—K PID THH 75 EZFE T
7-8us [FEF[H], Boost HHWi/& 30KHz, FHXHIBI#S PID TH511E, J& 0T DAL Boost Ui (1M B
W, (HRSFE KRN CPU BT PID I2 5 . 7E I Boost i M B3 & F15 44 CPU %
W, &8 7R 50 kR WE T —Ik PID 125,

11
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