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Abstract

This paper presents the design and implementation of a
microcontroller dsPIC30F family of Microchip Inc used to create
3-phase inverters, which is low cost and can be used to convert
electricity from renewable sources to 3-phase AC power. The 50
Hz sinusoidal voltage waveforms are generated by the dsPIC30F
microcontroller using the unipolar pulse with modulation (SPWM)
technique. MPLAB IDE v8.10 and MATLAB/Simulink Device
Blocksets for dsPIC DSCs is used for programming the dsPIC30F
microcontroller. A test prototype is then built to validate the
performance. Several tests are implemented into the IGBT drive
to explore the reason for unacceptable oscillations in IGBT’s gate
control signals. Improvement methods in hardware layout are

suggested for the final design.
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wiauemItzyndliu FPGA Board luduiieiinad 3 wa 17
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2.3 lalasmaunlnsaiaas dsPIC30F6015 [6]

Tumsoenuuuszuulwnudseildidenldlulasnaninsaaes

dsPIC30F6015 Waalauu3sn Microchip Inc. daidluwlulasaau-

Tnsataasawia 16 a Aswnuanumansavadlulasnaulnis-
Wwas (MCU) innumMsUszuianadyy maanas (Digital Signal
Processing, DSP) uananazduszdninwlunisaiuquadnaol
Meuanuad GaaINInIaN I FIwNa WML NN T LYo
Fanealdiduatneg madsulusunsunsinuaansadiaueie
MG (MPAB IDE&MPLAB C30) uagldiniswaminmisndeou
ldsunsulasld MPLAB IDE 237U MATLAB/Simulink Device
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or Independent Output modes)
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16-bit Time base
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Duty Cycle Dead-Time Unit X
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FaultA
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(Initializing the MCPWM Module)
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2.5.1 fwuamaiusaslugalulnuaandwaniauiu
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Signal) XYW

a a &£ o d'
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2.5.3 MwnaaNuiuISY Y1 PWM
Mt asI PWM wudiaumslumaiinuaassunsi
1) lasf PTPER AeYasmaasdmsuidvanudnduminle

cY

PTPER = —1|+2 M

PWM

F. @0 sanwifilulaseaninsamadls

cYy

F

-y 8 FNANUNVBIRTY I PWM HidiBINT
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FUM% (Avoid PWM audible noise) a9tiuANANNANANIZAIIOE
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Look-up Table fAan1Iaigasatialiuatadfaandasnig
siaguadulod dmivlulasnaulniniaad dsPIC33F6015 wudl
M5UTENIBHATUA 16 D@ AIUWNI&39 Look-up Table 2zl

mgaqmaaﬁ'zmﬂuagﬁ 2= (65536),, vinmsutiadudruanuaz
fnauazld -32767 B4 +32767 wazvinnmsdwmanluansalasls
FUNIN (2)

x = 32767sin@ 2

wuvasdnarluaairualin 64 61 [4] aanuazaINTaM

duawninaalalasEuannamdiyy @ anaumsi (3)

0 = 360/64 = 5625 (3)

. a & & o o o . o ,
LLﬁﬂG’JW&JNﬁ]ZLW&I“H%ﬂSGR: 5.625 @ICHNAIDYINNITANWITULDW

yn 0° azldl x = 327675sin0” =ouazywialufe 5625 azld

X = 32767sin5.265 = 3211.7276 ~ 3212 1T udn

0 < >
32767 >
L
64
Word
Table 0
-32767 —>

{ 4 o & { 9 9, o %
Eﬂﬁ 7 WR® Look-up Table ﬂﬁi'\dmul:ﬁa‘l"ﬂa’]ﬁsuﬂ’]iai’m
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(A_phase ) lagldaunsf 4)

s Desired_Frequency(Hz)

A _phase = 2 4)

FPWM
a
e
Desired_Frequency ~ fa fnaudvaIsyyIoe SPWM 71
@A89N17 50 Hz
PMARUAAINTAINAUAG Y TIRTULA LA TS W IV BILGRE
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(OXAAAA)
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Look-up Table

0.999 (0X7FFF) 2xPTPER
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&PICIORE01S

Eﬂﬁ 10 meuﬁanvlﬂanm‘;‘momsmsﬁwmu

2.8 Tulsunsafilaow 8, 9]

Twnwdsiilsldsunsu MPLAB IDE v8.36 gﬂﬁ 11 $awny
MATLAB/Simulink Device Blocksets for dsPIC DSCs Eﬂﬁ 12 1
mMInamllsunsy

-
PN triger - MPLAB IDE v8.36
Fle Edt view Proct Debugger Programmer Tools Configure Window  Hel

D@ ™6 GNSAR T o RO
Checksum: DxclaZh vebwn Vo S Bad & EEB

Version Control | Findin | 41*

Duidd

Maarmum dynamis

Exicubing A Proaram Fles

dsPICIFE01S piOaded vabsabr 1P DEnovIC

gﬂ‘?i 11 uganidn92091U5unIn MPLAB IDE 8.36 d#wsuldlu
mMaduwldsunsy

W Simulink Library Brovwser
Fig Edt Vew
0 =&

Lerares

Help

-

e

e
5 8

+ B e e P |
S AT st an ELLE

Biock Descripion *

GEFIC Hun Time Library

Shaming: Target For Microchip{TH] i1

gﬂﬁ 12 waadnindnsuadldsunsy MATLAB/Simulink Device
Blocksets for dsPIC DSCs &3y lflumadiaulysunsy

2.9 f9wmsrinanaslisunsa

c‘i’amsv‘hmmaaIﬂSLLﬂiuﬁiﬁawuﬁagﬂﬁ 13 udsaantiu 2
fufa druvasariTunan uasWantuaauanasnMinduinas
Fdvasluga MCPWM

Setup Configuration For
dsPIC30F6015

Main Routine PWM Interrupt Service Routine

PWMiInterrupt

Phase += Delta_Phase
Phase_Offset=_0_DEGREES:
Multiplier = sinctable[(Phase + Phase_Offset) >> 10];
asm("MOV _Multiplier, W4");
asm("MOV _Amplitude, W5");
asm("MOV _PTPER, W6");
asm("MOV # Result, W0");
asm("MPY W4*WS5, A");
asm("SAC A, W7");
asm("MPY W6*W7, A");
asm("SAC A, [W0]");

PDCI = Result + PTPER;

Calculate :

Init. MCPWMO);

a o o 9 oo >
Eﬂﬂ 13 Ll,ﬁﬂx]NGﬂ’ﬁ‘YﬁG’W‘WUaﬂIﬂSLLﬂi&mﬁl‘ljﬁﬁﬂiﬂﬂ”ﬁﬂﬂaEN

3 HANIINARDY

gmﬁmmuﬁ'lﬁumsﬂmaaLLaméﬁgﬂﬁ' 14 Usznaudin 7a
2arlulasnaulnIaiaad dsPIC30F6015 wazgAIdaTaULIETART
3 s
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UM 14 uFEINWTAGBLLLNFWTUNINARDS
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PWM3H
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* -
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pr———
s i
. | : Dead Time
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i 4 at 200005
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4 i =400mYy
H1 100 CH2 10,0V M 5.00 us CH2 7 -10.8Y
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Eﬂﬁ' 17 URANTIIIRINOATTRINIRY QI PWMxL tagPWMxH

17.a) mafatranainga 2 lulasiuf sunshszning
S PWMXL wazPWMxH
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