B F KA

F RI%E.BETF SPWM MIFARBITSEN

BT SPWM R IR %I 55K

x RAL,L R
(Ki#K%Be 1WA KB 046011

W E.PWMAD/A#RS 5k, 5 PWM FeBHES A EHRN, B8 69 8 SPWM kY, RERHNELTH
—AERERRFEBFABRRAGERA R ELFREORY LN, AR A kME., SPWME# 2 RiZ4h2 %
A, B3 GRFHERLSPWM A XA EALFRH MAPLERFERL . BRABON AR UEY. £A
VHDL #& # 3 £ % T #47R i+ FRH A Max+Plus[ #5745 RBiE, Fo| — M AR T ELOKFRT. RED/AKR
BR® . je SPWM sk HH R X EZ KBS, ‘

%417 : CPLD; VHDL ; Max+Plus I ; @ # % 3 ik ; oY & ; MAPLE

th # 4> % 5. TP39, TP312 X WARIRE B A S 11004 - 373X(2008)13 - 154 - 02

Design and Realization Based on the SPWM Sine Wave

LI Gang, Al Liang
(‘Cimngzhi College, Changzhi, 046011, China)

Abstract: PWM is one method of DfA transformation. When PWM modulation signal is sine wave, SPWM waveform is
obtained. In sampling control theory, there is an important theory that its effect is basic same when the pulse with the impulse
are equal but the shape is different. The principle of SPWM takes the conclusion as the rationale, The pluse width of SPWM is
determined by method of equiralent area it carries on the operation using mathematics software MAPLE, according to strict se-
quential control output wave shape. Using the VHDL hardware description language to carry on the design to realize and use

Max-+Plus ]l to carry on the simulation confirmation,obtaining a group diaital signal along with pulse width change. According

to the D/A switch principle ,to make the SPWM profile tranforms into the sine wave and then output,
Keywords: CPLD; VHDL ; Max+ Plus [ ;method of equivalent area;successions MAPLE
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> for i from 1 by 1 while i<(34 do 'i'=i;

eval{(int(sin(x) ,x=pi* (i—1)/33..pi*i/33));

evalf(abs((pi/33—evalf(int(sin(x),x=pi * (i—1)/33.. pi
*1/33)))/2));

evalf(abs((pi/33—evalf(int(sin(x),x=pi * (i—1)/33.. pi
*1/33)))/2)

+abs((pi/33—evalf(int(sin(x) , x=pi * i/33. . pi * (i+1)/
33)))32))1
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2.2 SPWM ik # A4
BEMT:

library ieees
use ieee, std _ logic _1164. all;
use ieee. std _ logic _ arith. all;
entity spwm is
port(clk,reset:in std _ logic;

spwmout:out std _ logic) ;
end spwm;
architecture art of spwm is
type s is (st0, stl, st2, st3, st4, st5, st6, st7, st8, st9, stl0,

stll,stl12,st13,st14,st15,st16,5t17,5t18, 5119, 5120, 5t21, 5t22,
st23,s124,st25,5t26,5t27 ,, 5128, 5129, 5130, 5t31,5132) ;
signal state:s;
signal cnt:integer range 0 to 119;
signal rst,rstl:std _ logic;
signal spwmo:std _ logic;
begin
process(clk, reset)
begin
if(clk’event and clk="1")then
if(reset="1")then

Bl

cent<=0;
elsif(cnt=119) then
cent<=0;
else cnt<{=cnt+1;
end if;s
end if;
end process;
process(state,clk)

begin
if(clk’event and clk="1")then
case state is
when st0=>> if(cnt<=3 or cnt=119)then
spwmo<<="1';else spwmo<<='0";end if;
if(cnt=119)then state<{=stl;
else state<C=st0;end if;
when st1=>> if(cnt<=12 or cnt=119) then
spwmo<<='1';else spwmo<C='0";end if;
if(cnt=119) then state<{=st2;
else state<C=stl;end if;
when st2=> if(cnt<{=20 or cnt=119) then
" spwmo<<='1";else spwmo<<='0";end if;
if(ent=119) then state<C =st3;
else state<=st2;end if;
when st3=>> if(cnt<=29 or ent=119)then
spwmo<<="1";else spwmo<<='0';end if;
" if(cnt=119) then state<{=st4;
else state<=st3;end if;
when st4=>> if(cnt<<=38 or cnt=119)then
" spwmo<<='1';else spwmo<<='0';end if;
if(cnt=119) then state<=st5;
else state<C =std;end if;
when st5=>> if(cnt<C{=46 or cnt=119)then
spwmo<="1"else spwmo<<='0';end if;
if(cnt=119) then state<=st63
else state<{=st5;end if;

when st6=>> if(cnt<=53 or cnt=119)then
spwmo<<='1";else spwmo<<="0';end if;
if(cnt=119) then state<{=s5t7;
else state<=st6;end if;

when st7="> if(cnt<{=60 or cnt=119)then
spwmo<<="'1";else spwmo<<="'0";end if;
if(cnt=119) then state< =st8;
else state<C =st7;end if;

when st8="> if(cnt<{=67 or cnt=119) then
spwmo<<="1";else spwmo<<="0";end if;
if(cnt=119)then state<=st9;
else state<C=st8;end if;

when st9=>> if(cnt<{=73 or cnt=119)then
spwmo<<="1";else spwmo<<="0";end if;
if(cnt=119) then state<{=st10;
else state<C=s19;end if;

when st10=>> if (cnt<{=78 or cnt=119) then
spwmo<<='1"else spwmo<<="'0";end if;
if(cnt=119) then state<=stl1;
else state<C=st10;end if;

when st11=>> if(cnt<C=283 or cnt=119) then
spwmo<<="1";else spwmo<<="'0’;end if;
if(cnt=119) then state<{=st12;
else state<’=stl1;end if;

when st12=>> if(cnt<<=286 or cnt=119)then
spwmo<<="1"jelse spwmo<<="0';end if;
if(cnt=119) then state<{=st13;
else state<C=st12;end if;

when st32=>> if(cnt<{=3 or cnt=119) then
spwmo<<="1';else spwmo< ="0";end if;
if(cnt=119) then state<l=st0;
else state<=st32;end if;
when others=>spwmo<="'0';state<=st0;
end case;
end if;
spwmout< = spwmos;
end process; '
end art;
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