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Abstract

In this paper, we have space vector PWM(Pulse
Width Modulation) circuits on the FPGA(Field
Programmable Gate Arry) chip designed by
VHDL(Very high speed integrated circuit Hardware
Description Language). This parts
required at controlling the AC servo motor system
and should have been designed with many discrete

circuit was

digital logics.

In the result of this study, peripheral circuits are
to be simple and the designed logic terms are
robust and precise. Because of it's easy verification
and implementation, we could deduced that the
customize FPGA chip show better performance than
that of circuit modules parts constituted of discrete

IC.
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® 1. B3 9 ¥zye VHDL AE=

isd <= cik16M and cik4dM

tatcht ©
PROCESSI(clk16M,clk4M,svmeount,
pattem,temp0,temp1,temp2}
BEGIN

{F pattem = ‘0" THEN
symeount <= {OTHERS => '0');
tempA <= temp0;
tempB <= tempt:
tempC <= temp2;

ELSIF cikdMevent AND clkdM
svmeount <= svmcount + 1;

END IF;

END PROCESS:

="1" THEN

comp :

PROCESS(svmcount, tempA, tempB, tempC,
outpat3, isd, pattem)

BEGIN

IF isd="1" THEN
IF svmcount = tempA THEN
svmst0 <= ‘1"
ELSIF svmcount = 000000000010”
svmst0 <= 0’;
END IF;

IF svmcount

THEN

tempB1 THEN

vmst! <= "1’}

ELSIF svmcoun\ = "000000000010" THEN
svmsti <= '0;

END IF;

IF svmcount = tempC THEN
svmst2 <= '1’;
ELSIF svmcount = 000000000010" THEN
svmst2 <= '@}
END IF:
END IF;
svmstatus <= symst2 & svmstl & svmsiO;
END PROCESS;

selectsvm
PROCESSI(isd,svmstatus,outpattern, outpat0,
outpati, ‘oulpat2, oulpat3)

BEGIN
IF isd='0" THEN
CASE svmstalus IS

WHEN "000” => outpattemn <= outpat0;
WHEN “001" => outpaitern <= outpatt;
WHEN “011” => outpattern <= outpat2;
WHEN "111"  => quipattern <= outpat3;
WHEN OTHERS => outpattem <= outpat3;

eI OASE:

<= .
R-2u! 57 GulRom DOk e
BP <= pat_out{d); BN <= pat_oul(l)
CP <= pat_out(3) CN <= pat_out(0);
END PROCESS:
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£ 2. deadtime 9 VHDL 2=

ARCHITECUTRE dead OF dead_time IS
SIGNAL coun : std_logic_vector(4 DOWNTO o)
B%ISNAL tmp, out_tmp, tmp2 : std_logic:

count ¢
PROCESS(in_pat, clk_dead, coun, tmp)
BEGIN

IF in_pat = ‘0" THEN
coun <= (OTHERS => 0
s O
ELSlF dk deadevent AND clk_dead="1" THEN
coun <= coun +_1;
IF cour="01000" THEN
~~ 4Mhz « 8clk = 2usec
tmp <= in_pal
END |
END iF:
tmp2 <= NOT tmp;
out_pat <= NOT tmp2;
END PROCESS,;
END dead;

V. 484

2 =8dMEe A8 FdE dxy 9 dE=Eg
BE ALTERAAY] FLEX8000 Series?! EPF8636ALC34-3
of T&3l4ict. EPFS8636ALC84-3% Reconfigurable
Element24 SRAME& o] &322 HFHoz Z A3
27} 94 =Y Configuration EPROM& Abg38to]
g, 283, 9P MOSFETEZ #+48 =eholy
g Alg3le BLDCAE71E T3t [5]7[8]

oY 58 ¥ WE dEed O~03F99 34 WA

e 294 A% Jd¥Ed73Es HAEY old
ZF WEE 300 90 oz f(h=H=gt 29 29
93 s viaad 9P Hde £EF¢e @
Ak

Fal

A
e

TeK Run: 2.5aM/3  Sampie

chz Sloov

(a) 49 @

801 Acas

T 2.50MS/
ek 2.50MS/1

—|

 —
[-'L

R

2

WO TR

" a2
€hz Sloov

b) 49 @



2001 CHEINXIZ SR s SEaes) =23 H24T M1

Tax W 2.50MS/s #3 Acas

o T A A R R LA h X T
Chl Xe0V -

©) 99 @

Tak I 2.S0MS/S 1805 Acqs

TV

41

3
[

WIB g TRT T

@ 39 @

Tak Run: 2.50M3/3 _Sampie

YV

\B 34

TR Sad Vgl sV TR TR
C€n3 Seov -

(e) 99 ®

TOK MRS 2.50MS/s | €924 Acar

x.

. L]
-]

[

)‘._J-—&A”—_—“—-——r_._ﬂ—_‘

TR STV Y Ur Y MR
cha 3Seov .

H 499 ®
¥ 5 3% oy A=z Hd

Fig. 5. Pattern of 3-phase symmetry modulation
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