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iab:ia_ib’ibc:ib_ic’ica:ic_ia (2-15)
eHEat (2-14) F=AMXFFRIE AT 15
iab :ia_ib :iAB_iCA_iBC+iAB :3iAB (2-16)
[EiEEEEP
ibc :3ch’ la :3iCA (2-17)
RSB RC T i W
ia
I =[S, S, S.]| i, (2-18)
iC
it banr g
1 iab
idc zg[sab Sbc Sca] ibc (2719)
ica
I 2-4 553 RE R R e BT A
[ di di, | [ di
L =L, =~ L, S
dt dt dt
ab . . Uy . N
di, di, di,,
U, |=1 L U +| Uge L, " Upc (2-20)
Hoa di, . di | LYea di_ | LY
Lf Tk
CTde " dr | dt |
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uab uAB Iab sab
U = | Uy U =|Ugc T =] e Sta = | She
uca uCA ca Sca

il (2-16) FIE /R K i e BT 15

iw:3gB=3cfm“B

+3i,

u, = de%u Ri,

izl (2-13). R (2-21) A1 (2-22) WLAFRF:

di,, L u
R A R
d L, oLt
du_, 1 . .
at 3c Mg '
f f
di 1 R.
_ph:_uL—L__Iph
dt L L
) 1 ;.
L :_S|T-|||-|

iA
i =i, (2-21)
iC
(2-22)
(2-23)

BT (2-23) hs, WAELITF B, HLAEFE S, U, T, LB RN B . JE2k
VMDA RS, BSOS RS, FIATERMTHSET, T, AT,

1 t+Ts
(x(®), =+ o X()dr
Xl (2-23) SKIF R A, 153

d(i, 1 1
_ﬁiézb-:-[:<%4u®>Ts_"[:<UL¢>K
d(u, 1 . 1.
< (;tL>TS — 3Cf <I|-|>Ts _C_f<lph>TS
diipn),, 1 R
oL, -R03,),
. 1 .
<Idc>TS :§<S|T-|'|-| >TS

(2-24)

(2-25)

TP R KT L P H R (AR A AR I, AE NI 5% FA 30T Py P R0 EL A O] P T3 4

ELEAERN, TRAWFIEROCR
(S14Uge D = (S )y (U g
<S;I—'I iL'L>Ts = <S|T'| >Ts <iL_L>TS

ESPA]

=

%14 U1 3 48 0T

N

(2-26)



PPy BT 2 e el st vk

<%Qn=%fq¥w@ﬁf=%—db (2-27)
& X2k T
dab da _db
d,=|d_|=|d —d, (2-28)
dca dC _da
X (2-25) 25K
d(i_ 1 1
ke - L ), ),
d{u ), 1 . .
= i i
dt 3Cf<ll>n f <ph>n (2-29)
d(i 1 R .
e LB,
. 1.+,
(ige)r, =§dIT-I (i),
TR T, RGN AR . X B s SR R ME S AR, 4
<i|-| >Ts = I|-| + ilA-l ) <udc>Ts :Udc +u;c ) <uL—L>TS = UL—L +u:-|_ )
d, =D, +d,. (ign), =+ i (2-30)

AN AN A AN AN
ﬁ% I|_| ’UdC, UL-L, D|_| ’ Iph %i%#&{ﬁ’ i|-| 2 udC ’uL-L 7d|_| ’ iph y‘j/J\,f%‘%j:jtijJ—%O 4%?[%

(2-30) fRALL (2-29)

» HERSEMN AN T3/, WA

di/\ A A A
— _L D, udc+LUdc dI—I_LuL—L

dt L, L, L,
du, 1 ~ 1~

d 3c, Mg

f f (2-31)

dij, 1 ~ R~

dt  LoetT e
A1 A 1 A
4 :§d|T-| I, +§D|T-| I

X b b7 AR A 3
u. (Ls+R)D,,
2

Uge (8) [y o0 3LiCiLS +3L,CRs* + (3L, +L)s+R (2-32)
u_.(s) 3 (Ls+R)U,,

d, (s) b (9120 3L,C, Ls’® +3L,C, Rs? +(L, +L)s+R
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AR SPWM AT 77, T = B s 2-5 .
Vin=Fmsin(wt)

K 2-5 SPWM il &l
by B RS, KV, O SR, e 2-5 w13

tr1

Vs . _ 0 ; 0
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2 tri 2 tri 2 Vtri
dab — l Vmab , dbc — l Vmbc , dCa — l Vmca (2733)
2V 2V 2 V.

Vmab
le—l = Vmbc (2_34)

Vmca
B (2-34) A1 (2-33) AR (2-32) v, 733 MU il 945 A N 10300 A8 28 i HH R4 328 pR K5 Ky
U, (s) (Ls+R)U,, 1 (55

VmH(s)u(”#)=3LfoLs3+3LfoR32+(3Lf+LJS+F22%ﬁ
2. 3 A1 ERHE

WHRBR L AR, IR ALEAH R S EUCE T, O H B A IR A 3o6s b B0H 84 o) AH [
(% N 2 A5 TR BT R o T TR PSIM 47 BL AR PE e AP AT B0 30E o )7 BLAS TR 4 ]

2-6 TR
iz 4h: u, =400V, L, =5mH, C, =5uF, R=100Q, L=1mH, V_ =1V,

JFXeHi fo=3kHz , WHILLm=0.7, WHMHE f =250Hz. (724 RNE 2.7,
Ui B340 u, =400V, L, =5mH, C, =5uF, R=100Q, L=1mH, V=1V,
A f.o=3kHz, Ik m=0.30, #HHESE f =30Hz . 11458 0K 2.8,
Hrh UABL. UBCl. UCAIL Aot i s SR 0y sk v o dm ik, UAB2 . UBC2 .
UCA2 A8 pR B 7 SL A i s R, D7 SLEE RARAHIE Bt W7 V2 ST ) B A
AT 5 F 4 B
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HZERGE s WU i, AMEZERAEIN B, B T, %2 S 8 v 2o
G NN B GE A7 IR Ay HH PR TR AS i SR A s PSRRI /D s Bt PR PR SR A P
ST A Y, AN T G IR ER S A /0N o DRI R0 A FL RIS o R Vv T 3R
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AR L) 2 ML e, X ILHHMTA E ISR, 8 T AT R 3 Ge I 2 1 42 il 1)
3.4 A Bh

N ) st i N 1) 390 45 B ) A2 356 bR HION RGOS IE S SR A B it T BEvh e, o S B
LR S AL TG S, SRS M SRS e A . TR LR IER S
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AR AR MR, S R MAIRIRUE Mk, (HENH 55 bt T I0RE T s ¥ e A IE R 40
it JE AL IE WY, AR A ORI g AT, e DU E PRV R B R e R e 1. B R,
A LLBR R R GRS FE MG R G HIAENE, AME RGP A, RGN AR, KRR
TSI I TR ELE AR GE MY iR B AT R ESAT R A L B ATRE A

BT ARSE T2 MA LR R RS, NIRRT RO SR, BOAE
HATARARL R A 1 AR AL 37 J5 B E A A

3.4.1 AT )EAME M4

N T ARG AL B S MBS TAR I ZOR, — Bl ZERT RAFIAME M. i Ja - AL
TESCT3 A BTG SA Je— B AT A2, A2 2R G0 SR A SR - M2 R 4 o DR A Y
R AN 28 R L A KA B T MR AL, S ab AR B, AT AL R G4
fRBER o ERT—HJE M2 R 2 n] DR E RSB e e, (AN RGN EE R G A
M B 20dB/dec ETFRFE, A2 5 [ s £ LA - 20dB/dec 78 0dB 28, SRAGHECK
MIAARLA 5o 18] 32 Pfross g — iR A8 SO SEBL AT VS i Je w2 2% o A% 3 bR

'
Jc M 1 fa
V(s — | | | |
Jad!
R -
L VC(S)
Fre(3) o +
3-2 AT YR AT T AME R 4%
_VC(S) _ (1+SR2C1)[1+S(R +R )C ] B
GC(S)— E(s) = R CC (3-1)

SR(C+ NI+ I ENI+RC)
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® 1
Rk f="2=
“2n 27R,C,
%_ 1 1

2" 2n 2n(R +R,)C, 2mRC,

©
Wik f =—t=0

PLoog

_ O

”  2n 27mRC,

f = O 1 ~ 1

¥ 2n , RCGC,2mRC,
C +C,

SAL RN F S0 PR A2 i F) 1] R S50 309 2 SO, A A 18 2 D
0dB, iy ELi Ak P )55 B A 20dB/dec %78 0dB £k b2 Jim (10 100 6 R 4500 1 2 A0 1t
A, TBOE R IT RN 1/2, (HIESCPr 12 IR S T ISEUR, 1 an AR f, LA

NT /B TR R B 2. A5 R AR IR B 2 G, (S) A I IR i, Al s A3

A f » AMEMIZS G, (S) T R BN JsUa el i KL G (S) P HTI AR A

1
EERPTNTS

I 1
BRI — ~—, Rl
4 2

fof = (% - %) £ (3-2)

1 0 T 5 e Gy (S) A 7 2, T B R R 80 4 G () 1 75 A~ B 3 ¥ 5

fo=f, = (I~ 3)F,. B EHOT Ak 10 B A, A% G () 11

Bt £, QLA 2L Gy (5) AL M G (S) HIBAORAME,
1AM 94 G, (5) FIHL

p2 = 'ZzESR (3-3)
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219 fp3 = fZESR (3-4)

L s,

BT o BUFHEK FIRAGIEL 1 Gy (8) RECHLATIIR fy, 1 =———

L3 65 18 2 A A T 3 B IR B 9/

A2 G () AT 125 SR B0 S, (EAME 2% G (S) HMEATEFE I {7
AT BAYETR T 1 R B ah. — ELR M4 G, () IS PE I L — AN R, G, (S)
(A P A T JBILTE G (S) TEAMLIE MBS B 5L G, (5)G, (S) I 2 Ae A
f, Kk J 5z H B 0 2 .

HM2 I (1 24 B 5 G (5)G, (S) AL OdB o i S JE A4 134 B 5 G, (S) 721825 20 14
MMk —AdB, A EEAME S I R LG, (5)G, (S) 75 T, M 0dB, G, (s)7E f, 2
WAVET AdB ., 11201g|G,(j2nf,)| = —201g|G, (2nf, )| . tzitse:
o
|Gy (2nf,)|
T MR RGN0 TR T G, (8) I, bt £, 20, TR SRINER A £, S

(3-5)

G, (j2nf,)

£, 2 i 2

f R,

AV, = —2|G_(j2nf )| = (3-6)
Lo, g gﬂ R +R,
B £ 8350
f
Av2=-42-ecgzng)}=f§- (3-T)
f, R,

BORET S M 4 B TR IO 20 R, Ry R« Cv C, C,, METH s H R
S R IR 485 T A 2 bR

3. 4.2 Z54 Ui

T EA AR F B SO, U B S AME AR IR S . RESEON
L, =5mH, U,_=400V, U, =5uF, R=120Q,V, =1V, JF¥%4i% f.=9kHz, ¥
Htkm=0.8, HERBRICH a=0.01 , BSEHANL (2-35), 2 HL A I B 4t ] 2%
FR /N PE IR ) 8 K, R AR R 25 s G (S) b

0.01x 400 1

(7.5x10°s% +9.95x10°s+1) 2x1

Go(s) =

e AT YRGB T — it Jo AN 48 22 . RS e R D), kM2 X 9% T AN 25 SR 3 Dk SR s ]
38 75 bR AL G (S) AL AR U IR, iR H m O RS0, PR AU
FN (1~3)F o BxS LIRRGE, A7 U5HE AT o #0298 1) A 2 R K mT a6
436x10*s* +1.64s+1.55%x10°

7.44%10"s* +1.67x107°s% +5s
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KM e [ i e N
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b
&
ol



PPy BT 2 e el st vk

436x107*s% +1.645+1.55x10°
5.46x107%s° +1.19x107"%s* +7.18x107°s> +0.73x107*s* +5

FEIA B 25 BB G (S) « AP HIfE B BB G (S) « AMEJE BRI B G, (S) 0 bode
ML 34 . AL G, (S) BB RAICAH 17.8°, 11 G, (S) AR 64.9°,
T LA Rk e FH -4 i LA ST R T R R 2 R e A 2

Bode Diagram
100 N

Gh (S)=

a0

]

in
=

M agnitude (dB]

T | R

-130
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80 P

A35 - -a

180 - -
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3-4 bode Mz

Phasze (deqg)

3.5 EHIEERHFE R
3.5.1 DSP 4rgglIe
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&M, £3E] DSP u] LU 0-3.3v DL IS 5o A R G0 T B AR A gt 1) 4t ol
FEREAT KA o SRAFVRIER R A ] 4-5 o, ) i He A B 1 i HE Pl SR A TG B R K RAE
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Frequency conversion power
Frequency conversion power is the AC utility by AC and DC and AC conversion

for pure sine wave, output, the output voltage and frequency adjustableinside certain limits.
It is used in different frequency conversion motor speed controller, different from the gen
eral ac voltage stabilizer. The ideal ac power is characteristic of frequency stability, voltag
e stability and resistance equal to zero,the voltagewave form distortion for pure sine wa
ve.Frequency conversion power is close to ideal ac power, therefore, advanced developed ¢
ountries are increasingly will inverter power supply power, so as to provide the most exce
llent with electric power supply environment, facilitate objective appraisal appliances techni
cal performance.Frequency conversion power mainly largest categories: linear put largeand
SPWM switch.

Structurally, frequency converter can be divided into direct and indirect frequency. Dir
ectly into a frequency converter and said, it is a kind of frequency alternating current to
direct the ac frequency conversion control, for no dc link between the frequency conversio
n and indirect form: a has been called into frequency inverter, will be passed through rect
ifier ac to dc rectification, again through the inverter frequency converting dc frequency fo
rm of variable frequency, therefore thisway is called again have dc link frequency.

A general use into inverter switch device is thyristor using automatic voltage is zero
and become negative features, thyristor directly on the ac power, thyristor cannaturally shu
toff. The process and controlled rectifier, no need for additional element method is simple,
reliable operation. But, in a low frequency output waveformin nearly sinusoidal, and for a
variable flow, high efficiency, also can achievequadrant operation. But because of this met
hod using thyristor amount is more complex, the main circuit, and the output power frequ
ency limit by frequency, generally not higher than 1/2 of the grid frequency, so pay a ac
indution motor speed inverter in aspects of low power transmission, mainly used for high
starting torque,especially the occasion.

Pay a converter is currently has been the main form of variable frequency power,this
way must through the AC/DC and AC/DC power transformation twice. Efficiency is lower.
But the former level does not affect the mains interference, the output waveform after cl
ass, wide frequency. The AC/DC converter is always ainto the current inverter power to f
orm, the soil must be through the AC/DC  and AC/DC power transformation twice. Effic
iency is lower. But the former level does not affect the mains interference, the output wa
veform after class, wide frequency.

AC/DC
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Alternating current to direct current, namely to AC/DC transformation. This function
transform circuit commonly called rectifier circuit. In the process of transformation of AC/
DC frequency conversion, often introduced to reduce weight and volume of power equipm
ent, and improve efficiency, improve the dynamic characteristics,frequency conversion purp
oses for decades KHZ to hundreds of KHZ. In the 1970s by frequency 50Hz ac utility p
ower to the dc linear manostat development to switch frequency for 20kHz dc switching p
ower supply, known as the "revolutionary", but only 20kHz after ten years of switch pow
er supply, the frequency conversion to 500kHz above.

DC/AC

Alternating current, direct current will become namely DC/AC conversion. This
function transform circuit, commonly known as the inverter. Inverter circuit can be fixed d
¢ voltage transform for fixed amplitude and frequency of the ac voltage, also will transfor
m into its amplitude and frequency adjustable voltage, which often called inverter. Inve
rter power electronics device is the important componentof uninterrupted power supply, ele
ctricity transmission, and many other equipment m-frequency power of the core, the resear
ch work more people's attention, the focus of research is how it is convenient to adjust th
e inverter power supply output voltage and frequency, and lower harmonic content, improv
ing the output waveform. So far, the lower harmonic content and adjust the output voltage
(or frequency) common measures are:
1) on the switch tube inverter frequency PWM inverter, make the picture for high frequen
cy output as PWM waves.
2) by changing the inverter circuit topology structure, in the circuit to reconstruct to wave
output waveform, reduce ladder low-order harmonic content.

PWM technology is using semiconductor switching device conduction and shut off the
dc voltage into voltage pulse, and through the control voltage pulse width to achieve the
purpose of variable frequency control technology, a. SPWM sine pulse-width modulation is
produced by the control circuit of a group of rectangular pulse width and differ, used to
approximate sine sequence voltage wave.

For high frequency PWM switch, the higher the frequency, the smaller of harmonic
content, but the switch loss is bigger also, unfavorable use in high-power inverter. But oft
en require multiple wave reconstruction way to realize the voltage inverter. Waveform reco
nstruction, the more the lowest series higher harmonic frequency, but the main circuit and
control circuit is more complex, accordingly, the control voltage regulation is not very con

venient, so this way in high-power inverter power supply usually only.
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Using PWM to adjust output voltage and lower harmonic content is currently the mos
t popular technologies in small power inverter is widely used, PWM method of generating
many.
Frequency conversion power adopt PWM technology has two kinds:
A preset control mode is switch, also called selective harmonic elimination PWM,
theoretical analysis shows that, in 1973, the selective harmonic elimination control strategy
can effectively overcome these problems, it only need less switches can be completely eli
minate impulse number of large capacity, high order harmonic  lowhas achieved very go
od filtering effect, switch low frequency and voltage switching loss, utilization rate is high
er many advantages, PWM inverter control method of the ideal.
Selective harmonic elimination PWM control is a PWM control strategy, the calculation m
ethod is: through their basic PWM control Fourier analysis, Fourier series,pulse, for unkno
wn displacement of certain harmonic zero, then get a nonlinearequations, the equations for
selective harmonic elimination PWM model, according to the results of model, excluding
the output control these specific low-order harmonic. The advantages of the selective har
monic elimination control for people to recognize and develop a lot of research work, hop
e this method of practical application. Unfortunately, so far, selective harmonic elimination
method is not really into actual application.
According to the ideas, selective harmonic elimination control PWM waves of phase
is obtained by solving the model and selective harmonic elimination model is a sine func
tion of multivariate nonlinear equations, and its numerical solution of complicated and diff
icult process, so that the solution convergence calculation in existing microprocessor (MCU)
system in real-time to finish, it is very difficult to a considerable extent restricted in the
practical application of selective harmonic elimination method. Now the application of this
method to control soil, and its application in the need to adjust the size of the constant fr
equency voltage constant-voltage source control is feasible, Certain beforehand calculation
or relevant control parameters in the voltage in memory, according to actual needs, the ou
tput voltage classification way often requires a lot of storage space, and with the resolutio
n of the voltage regulator, with its storage space.

Another kind is SPWM scheme, the disadvantages of SPWM is hard to obtain higher
amplitude, switch loss is bigger. Through improving the advantage is that it can reduce s
witching frequency and low harmonic by adjusting the pulse width to adjust output voltag
e. One SPWM inverter mode and divided into three types:

(1) controlled rectifier voltage and frequency inverter. Voltage and frequency function in t
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wo links from control circuit, coordination, simple structure, convenient control. Due to th
e input device controlled rectifying, when using link low voltage, large in triggering Angle,
low input power factor, besides multi-purpose thyristor inverter type 2 ladder wave commu
tation 2 times per week, the inverter, device switch frequency low output harmonic big,
of course, controllable devices such as IGBT of PWM control becomes possible, can great
ly improve the performance, but the cost is high.
(2) Not controlled rectifier voltage rectifying, chopper, inverter frequency modulation mode.
Because of using diode rectifier, make the input power factor improvement. Due to the ou
tput power link inverter using thyristor, still have the big output harmonic.
(3) Is not controlled rectifier rectifier, pulse width modulation (PWM) inverter and realize
FM mode voltage. At high power factor in input devices, and adopts high frequency inver
ter switch, output and excellent performance. Small harmonic
Frequency conversion power application purpose and field:
Due to the world, the power indicator export manufacturer needs to supply electric
simulation of different countries, for engineers in network design, development, productio
n and quality test of product inspection, life, high voltage simulation test applications/provi
de pure reliable, low harmonic distortion, high frequency and voltage stability of power ou
tput rate of sine wave, Import original electric equipment, users need to China power grid,
frequency conversion variable import equipment, Meet avionics and military equipment, th
e high demand.
Mainly used for manufacturing or export trade business of export products of electric
power test, debug and used for precision instrument power supplies. Widely used in home
appliance manufacturing, motor, electronics manufacturing, IT industry, computer equipmen
t, laboratory, etc.
% appliance manufacturers: air conditioning, coffee machine, washing machine, juice extra
ctor, microwave oven, tape recorder, refrigerator, DVD, welcome, electric razor etc. Produc
t test power.
% electronics manufacturers such as: electrical switching power supplies, transformers, elec
tronic ballast and AC electric fans, unceasingly, charger, relays, system ofcompressor, moto
r and passive components etc. Product test power.
% Painted IT industry and computer equipment manufacturers such as: fax, copy machine,
shredders, printers, scanners, cd-rw drive, servers, and displays the products such as test
power.

% Laboratory tests and painted units such as: ac power test and product life andsafety tes
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ting, emc test and OQC (FQC) test and r&d, product testing and research unit best ac po
wer.
Y% aviation/military units such as: the airport facilities, ship, aerospace, military institute of

test power. Etc.
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MxA KHEF

TMDX ALPHA RELEASE

Intended for product evaluation purposes

HUHHHHE R R R R R
FILE: DSP28 Example. c
TITLE: DSP28 CPU Timer example program.

HEHHERH T S A R
Ver | dd mmm yyyy | Who | Description of changes

| | |
0.55| 06 May 2002 | S.S. | EzDSP Alpha Release

0.57| 27 May 2002 | L.H. | No change

RHAHHATH A AR A A R R A R A R A R A A R ]

Step 0. Include required header files
// DSP28 Device. h: device specific definitions #include statements
for
// all of the peripheral .h definition files
// DSP28 Example.h is specific for the given example.
#include ”DSP28 Device.h”
#tinclude “math.h”
#tinclude “float.h”
#tinclude “stdio.h”
interrupt void TIUFINT IS (void);
interrupt void T2UFINT IS (void);
interrupt void ad(void);
float fiter(float *pData);
int N=36;
int Count=0;
float M=0.0;
int k=0;
int Tmin=240;
int templ, temp2, temp3, temp4, tempb, tempb;
unsigned long Atonl, Aton2, Btonl, Bton2, Ctonl, Cton2, Aton, Bton, Cton;
float all6];
float U1=0;
unsigned int a2=0;
float adclo=0.0,av_value=0. 0, max=0. 0;
unsigned long TC=8334;

=
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/ksdskssokssokskskskokskoksksoksksokskokaokok kP T Dskskstokskslokstsksksdoksksokaksoksksoksokok okl doksksok ook
sksksdokskokskok ok ok /
typedef struct PID {
float SetPoint;
float Proportion;
float Integral;
float Derivative;
float LastError;
float PrevError; } PID:
PID SPID;
float Output;
float Input;
void PIDInit (PID *pp)
{
memset ( pp, 0, sizeof (PID)) ;
}
void actuator(float rDelta) { }
float PIDCalc( PID *pp, float NextPoint )
{
float dError, Error, Uk;
Error = pp—>SetPoint — NextPoint;

dError =pp—->Proportion * Error - pp—>Integral * pp—>LastError;
Uk=Ul+dError;
U1=Uk;

pp—>LastError=Error;
pp—>PrevError=pp—>LastError;
if (Uk>1.0)
Uk=1. 0;
if (Uk<0. 2)
Uk=0. 2;
return Uk;
}
float fiter(float *pData)
{
int temp, i, j;
float value;
for (i=1;i<6;i++)
{
for (j=5; (j>1) || (j==1) ; j—)
{
if (pDataljl<pDatalj-1])
{
temp = pDatalj-1];
pDatalj-1] = pDatalj];
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pD

value=(pData[1]+pDatal[2]+pDatal[3]+pDatal4]) /4. 0;

re

}

pDatalj] =temp;

}
atal0]=0. 0;pDatal[5]=0.0;

turn value;

/Fsksskekekekekskeskskekekokskekskekekokskokokekokokskekskekokskskekskekekkskokskekakkskokskekokskskokskekokskskokskekokkskokskekokskskokskokok

sofkafokokok
fl

O O O O O O O OO O O O o o o o o o

skeksksk /
oat s value[72]=1{0,0.08715574274765816,

. 17364817766693033, 0. 25881904510252074,
. 3420201433256687

. 42261826174069944, 0. 49999999999999994,
. 573576436351046, 0. 6427876096865392,
.7071067811865475, 0. 766044443118978,

. 8191520442889918, 0. 8660254037844386,
.9063077870366499, 0. 9396926207859083,

. 9659258262890683, 0. 984807753012208,
.9961946980917455, 1,
.9961946980917455, 0. 984807753012208,

. 9659258262890683, 0. 9396926207859083,
.9063077870366499, 0. 8191520442889918,

. 766044443118978, 0. 7071067811865475,

. 6427876096865392,

. 573576436351046, 0. 49999999999999994,

. 42261826174069944, 0. 3420201433256687,
. 25881904510252074,

. 17364817766693033, 0. 08715574274765816,
0, 0. 08715574274765816, —0. 17364817766693033

. 25881904510252074, —0. 3420201433256687,
. 42261826174069944, —0. 49999999999999994,
. 573576436351046, —0. 6427876096865392,
.7071067811865475, —0. 766044443118978,

. 8191520442889918, -0. 8660254037844386 ,
.9063077870366499, -0. 9396926207859083,
. 9659258262890683, —0. 984807753012208,

. 9961946980917455, -1,

. 9961946980917455, —0. 984807753012208,

. 9659258262890683, ~0. 9396926207859083,
.9063077870366499, 0. 8660254037844 386,
. 8191520442889918, -0. 766044443118978,
.7071067811865475, -0. 6427876096865392,
. 573576436351046, —0. 49999999999999994,
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-0. 42261826174069944, -0. 3420201433256687,
—0. 25881904510252074, 0. 8660254037844386,
-0. 17364817766693033, 0. 08715574274765816,

s

void main (void)

{

PIDInit ( &SPID );
SPID. Proportion =0. 25;
SPID. Integral = 0. 2;
SPID. Derivative = 0. 1;
SPID. SetPoint = 1. 3;
TnitSysCtrl () ;
EALLOW;
GpioMuxRegs. GPAMUX. al 1=0xFFFF;
GpioMuxRegs. GPADIR. al1=0xFF00;
GpioMuxRegs. GPAQUAL. al1=0x0000;
EDIS;
DINT;
TER = 0x0000;
IFR = 0x0000;

InitPieCtrl();

InitPieVectTable();

InitPeripherals();
InitAdc () ;
EvaRegs. TIPR=(int) (TC/2) ;
EvaRegs. TICNT=0x0000;
EvaRegs. TICON. al1=0x0842;
EvaRegs. T2PR=3000;
EvaRegs. T2CNT=0x0000;
EvaRegs. T2CON. al1=0x1044;
EvaRegs. GPTCONA. bit. T2TOADC=2;
EvaRegs. CMPR1=(int) (TC/2) ;
EvaRegs. CMPR2=(int) (TC/2) ;
EvaRegs. CMPR3=(int) (TC/2) ;
EvaRegs. ACTRA. al1=0x0666 ;
EvaRegs. DBTCONA. al1=0x00£8;
EvaRegs. COMCONA. al1=0xAA00;
EvaRegs. EVAIFRA. al1=0xFFFF;
EvaRegs. EVAIFRB. al1=0xFFFF;
EvaRegs. EVAIFRC. al1=0xFFFF;
EvaRegs. EVAIMRA. a11=0x0200;
EvaRegs. EVAIMRB. al1=0x0008;
EvaRegs. EVAIMRC. al1=0x0000;

EALLOW;

5 45 3

=

N

~

48 11



PPy BT 2 e el st vk

PieVectTable. TIUFINT=&T1UFINT IS;
PieVectTable. T2UFINT=&T2UFINT IS;
PieVectTable. ADCINT=&ad;

EDIS;
IER|=M INT1;
TER|=M INT2;
IER|=M _INT3;
PieCtrl. PIEIERL. bit. INTx6=1;
PieCtrl. PIEIER2. bit. INTx6=1;
PieCtrl. PIEIER3. bit. INTx4=1;
EINT;
ERTM;
for(;;)
{
if (Count>200| | Count==200)
{
Input = max;
Output= PIDCalc ( &SPID, Input );
actuator (Output );
M=Output;
Count=0;
max=0. 0;
}
}
}

/Fsksskekekekekskskskekekokskekskekekokskokokekokokskokokekokskskekskekokokskokskekakekskokskekokskskokskekokskskokskekokskskokskekokskskoksk ook

sekekekskeskokokokok /
interrupt void TI1UFINT IS (void)

{

PieCtrl. PIEIFR2. all = O;
PieCtrl. PIEACK. al1=0x0002;

templ=k;

temp2=k+24;

if (temp2>=72)

{temp2=temp2-72;}

temp3=k+48;

if (temp3>=72)

{temp3=temp3-72;}
Atonl=(int) (TCk(1+M*s value[templ])/4) ;
Btonl=(int) (TCk (1+M*s value[temp2])/4) ;
Ctonl=(int) (TCk (1+M*s_value[temp3])/4) ;
k=k+1;

temp4=k;

temp5=k+24;

=
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temp6=k+48;

if (tempb>=72)

{tempb=temp5-72;}

if (temp6>=72)

{temp6=temp6-72;}
Aton2=(int) (TCk (1+M*s value[temp4])/4) ;
Bton2=(int) (TCk (1+M*s value[temp5])/4) ;
Cton2=(int) (TCk (1+M*s value[temp6])/4) ;
k=k+1;

if (k>=2%N)

{k=0;}
Aton=Atonl+Aton2;
Bton=Btonl+BtonZ2;
Cton=Ctonl+CtonZ2;

if (Aton<Tmin)

{Aton=0;}

if (Aton>=TC)

{Aton=TC;}
EvaRegs. CMPR1=(int) ((TC-Aton)/2) ;
if (Bton<Tmin)

{Bton=0;}

if (Bton>=TC)

{Bton=TC; }
EvaRegs. CMPR2=(int) ((TC-Bton) /2) ;
if (Cton<Tmin)

{Cton=0;}

if (Cton>=TC)

{Cton=TC; }
EvaRegs. CMPR3=(int) ((TC-Cton) /2) ;
EvaRegs. EVAIFRA. a11=0x0200;
PieCtrl. PIEIER2. bit. INTx6=1;
EINT;

}

/******************************************************************************
skekskkok /
interrupt void T2UFINT IS (void)
{
PieCtrl. PIEIFR3. all = 0;
PieCtrl. PIEACK. al1=0x0400;
EvaRegs. EVAIFRA. al1=0x0010;
PieCtrl. PIETER3. bit. INTx4=1;
EINT;
}

=
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/sl kRl
sekokokok /

interrupt void ad(void)

{

PieCtrl. PIEIFRI. all = 0;
PieCtrl. PIEACK. al1=0x0010;
al[0]=((float)AdcRegs. RESULTO) *3. 0/65520. 0+adclo;
al[1]=((float)AdcRegs. RESULT1)*3. 0/65520. 0+adclo;
al[2]=((float)AdcRegs. RESULT2)*3. 0/65520. O0+adclo;
al[3]=((float)AdcRegs. RESULT3)*3. 0/65520. 0+adclo;
all[4]=((float)AdcRegs. RESULT4)*3. 0/65520. 0+adclo;
al[5]=((float)AdcRegs. RESULT5) *3. 0/65520. 0+adclo;
av_value=fiter(al);
if(av_valuedmax)

{max=av value;}

Count++;

AdcRegs. ADC ST FLAG. bit. INT SEQ1 CLR=1;
EvaRegs. EVAIFRA. al1=0x0010;

PieCtrl. PIEIERI. bit. INTx6=1;

EINT;

}

//

// No more.
//
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