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PIDInit ()
R void PIDInit (void)
i: T PID it 21 RAM 75 %
MASH G
HH S g
kXX Spmc75_PID.h
PE 3 DigitalPID_V100
FEF R E S HWTE ] .
il F PIDInit ();
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R void PIDSetPoint(int)

#wooB wE PID P75 H bR E

WMANSH LN

Ml 7

kXX Spmc75_PID.h

FE 3 4 DigitalPID_V100

FEF

Bl F PIDSetPoint (2000); /3= HAIHLIT) 3 % 2000rpm
PIDGetSetpoint ()

B % int PIDGetSetpoint(void)

# R B PID 175 BB 1 H AR

MASH 7

SR JITECE WA

k3 Spmc75_PID.h

PE 3C % DigitalPID_V100

FEFD 75 380 (1 ST SR A R ER 0 17 2 [ — A

Bl T uiSpeed = PIDSetPoint (); //ELHUIT 15 B 11 EE H Bl AL A% ik
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void PIDSetKp(double)
W'E PID ) Kp 1
Kp #{E
3
Spmc75_PID.h
DigitalPID_V100
XANBHAER R PID AL E PID (5 AR AR 13 1
(X 2—4) FrorfiE R PID 1 Kp sl 2t &3
(X 2—5) Fiskiritad PID th Kp 414 T e, 5% Kp(1+%+TT_d)

PIDSetKp (0.257); //#E Kp=0.257

double PIDGetKp(void)
B PID T iR Kp B
7
Kp %18
Spmc75_PID.h
DigitalPID_V100
XASHAER R PID AP E PID (5 PSRRI R
(X 2—4) ProrfiE X PID o Kp w2 L 250
(X 2—5) FraHi PID f Kp T 6, MFHL Kp(l+%+TT—d)

dKp = PIDSetKp ();
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void PIDSetKi(double dKii)

¥ E PID ) Ki {i

Ki £ {8

o

Spmc75_PID.h

DigitalPID_V100

XASHAER & PID FIAE PID TS AR E AR = .
(X 2—4) FiRhE R PID th Ki 2B 58 Kp%

(k 2—5) kit PID th Ki it e, , AR Kp(1+2TLd)

PIDSetKi (0.367); /% & Ki=0.367

double PIDGetKi(void)

I PID Fh T B ) Ki

X

Ki #U{E

Spmc75_PID.h

DigitalPID_V100

XA SHAER & PID FIAE PID TS AR E AR .
(0 2—4) FURALER PID i Ki LB RAL Kp%

(3 2—5) kit PID h Ki it e, , AN Kp(1+2TLd)

dKi = PIDSetKi ();
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void PIDSetKd(double dKdd)
WE PID (¥ Kd {8

Kd %fe

o

Spmc75_PID.h

DigitalPID_V100

XANSHAERE PID AL E PID BTSRRI B =

(X 2—4) Pk PID i Kd SR 55 KpTT—d

Gt 2-5) kit PID h Kd it e, 954 KpTT—d

PIDSetKd (0.157); //# & Kd=0.157

void PIDGetKd(double dKdd)
B PID A BT A Kd i
o

Kd 18

Spmc75_PID.h

DigitalPID_V100

XANSHAERTE PID A4 E PID (SR AR B =

(R 2—2) Pk PID i Kd SR 55 KpTT—d

(st 2-5) kit PID h Kd it e, 954 KpTT—d

dkd = PIDSetKd ();
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B

wooB
MANSH
M
kX
FE X
EERFEM
T

int IncPIDCalc(int)
15 PID 15T
PID 175 4 1 RAE(E
i
Spmc75_PID.h
DigitalPID_V100

(X 2—5) W3 PID AR SLHL

uiGoalvalue += IncPIDCalc (1998); /{7 & X, PID #5421 it i B ol

HIHEBHESCIL, M HERAE A 25 1998rpm.,
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R

wooB
MANSH
M
kX
FE X
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T

\.> \Fﬂ;

| o

unsigned int LocPIDCalc(int)
53 PID H.

PID 17 4 5 R A

fr 83 PID H S 40 A B Al
Spmc75_PID.h

DigitalPID_V100

(X 2—4) (7&K PID FLHSE L.

uiGoalvalue = LocPIDCalc (1998); /i & 3 PID #5HI4032:, i RAES 5

3% 1998rpm.

e N e %C6) BLDC IREHISEIL, AF——3%ik, mTiZs% [AN_SPMC75_0003] 1 H 411
A
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4.1 DEMO &+
/*== ===== ==*/
7/ N A
#include ''Spmc75_regs.h"
#include "'Spmc_typedef.h"
#include *unspmacro.h
#include '"Spmc75 BLDC.h"
main()
{
P_10A_SPE->W = 0x0000;
P_I0B_SPE->W = 0x0000;
P_10C_SPE->W = 0x0000;
Spmc75_System_Init(); //Spmc75 REVIML
while(1)
{
BLDC_Run_Service(Q); /7 R
NOPQ);
}
}
// =====
// Description: IRQO interrupt source is XXX,used to XXX
// Notes: i {gd
// =====

void IRQO(void) _ attribute __ ((ISR));
void 1RQO(void)

{
IPM_Fault Protect();
}
// =====
// Description: IRQ1l interrupt source is XXX,used to XXX
// Notes:BLDC Ji 3l J IF #8474
// =====

void IRQ1(void) _ attribute _ ((ISR));
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void IRQ1(void)
{
/*=== ===== =*/
/*Position detection change interrupt
/*=== ===== =*/
iT(P_TMRO_Status->B.PDCIF && P_TMRO_INT->B.PDCIE)
{
BLDC_Motor_Normalrun();
}
/*=== ===== =*/
/*Timer Counter Overflow
/*=== ===== =*/
iT(P_TMRO_Status->B.TCVIF && P_TMRO_INT->B.TCVIE)
{
BLDC_Motor_Startup();
}
P_TMRO_Status->W = P_TMRO_Status->W;
}
// =====

// Description: IRQ6 interrupt source is XXX,used to XXX
// Notes :DMC FCH Wi il 25 o 54

// —===C

void IRQ6(void) __ attribute__ ((ISR));
void IRQ6(void)

¢ i F(P_INT_Status->B.UARTIF)
{
i F(P_UART_Status->B.RXIF) MC75_DMC_RcvStream();
iF(P_UART_Status->B.TXIF && P_UART_Ctrl->B.TXIE);
}
}
1/ =====

// Description: IRQ7 interrupt source is XXX,used to XXX
// Notes:512Hz i H i 5 p PID 13714 %

// =====

void IRQ7(void) __ attribute__ ((ISR));
void IRQ7(void)
{

iT(P_INT_Status->B.CMTIF)

{
if(P CMT Ctr1->B.CMOIF && P CMT Ctrl->B._CMOIE)
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{
BLDC_Motor_Actiyator();
}
P_CMT_Ctrl->W = P_CMT_Ctri->W;
s
b3
PID 157 B %
Vg e
typedef struct PID
{
int SetPoint; /7% H¥r Desired Value
long SumError; /177 RT
double Proportion; /7L BE % Proportional Const
double Integral; //BVUrES Integral Const
double Derivative; //H5 E L Derivative Const
int LastError; //Error[-1]
int PrevError; //Error[-2]
} PID;

static PID sPID;

static PID *sptr = &sPID;

//P1D ZHHWIMH

void IncPIDInit(void)

{
sptr->SumError = O;
sptr->LastError = O;
sptr->PrevError = 0O;
sptr->Proportion = 0;
sptr->Integral = O;
sptr->Derivative = 0O;
sptr->SetPoint = 0;

}

//Error[-1]
//Error[-2]

/7B % Proportional Const
//FVrE S Integral Const
7/ H % Derivative Const

© Sunplus Technology Co., Ltd.
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/73555 PID 546l
int IncPIDCalc(int NextPoint)

{

be

register int iError, ilncpid;
ELIN S
iError = sptr->SetPoint - NextPoint;
/B RS
ilncpid = sptr->Proportion * iError
- sptr->Integral * sptr->LastError
+ sptr->Derivative * sptr->PrevError;
//EERE, AT R UGHA
sptr->PrevError = sptr->LastError;
sptr->LastError = iError;
/ /iR A
return(ilncpid);

//E[K] ¥
//E[k—1]%
//E[k—2]%

/7108 PID £t
unsigned int LocPIDCalc(int NextPoint)

{
register int 1iError,dError;
iError = sptr->SetPoint - NextPoint; / /7
sptr->SumError += iError; /77155
dError = iError - sptr->LastError; VI4iVix
sptr->LastError = iError;
return(sptr->Proportion * iError /7 A5 T
+ sptr->Integral * sptr->SumError //F5)3
+ sptr->Derivative * dError); VL Gl
b5

42 FEFRESHHA
TP BB AR GBIV, T LI SE R A A e b s ), Hohd
KRN AT IRQO R4S ki N A%y AR Ik . IRQA ) PDC AT TCV i« IRQ6 (] UART RXD
T J CMTO FE i il Wikl 5—1 Fros EFRE P v ke i .
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REWIUE
[API: Spmc75_System_Init () ]

«
A
A

[API: BLDC_Run_Service () ]

5-1 BLDC TR

43 HErTRES RN

Mk N . H IR . PDC. TCV. RXD A CMTO 25 Wit Bh 58 5 T %5 BLDC HIEZ. 1847
T LU ORIV D ORGP (Rl o Gt SRUASE IR DA 25 A e I P A0 FH #8 e BR s A 15 4 AH R g [
E MK XHEHXS PDC. TCV Hlbrimfisit, DMEMIHI#EZ%. W& 5-2 PDC. TCV Hi#fE

Mk

G

W

4 ¥ BLDCIE W18 47 Wi IR 5%
[ API: BLDC_Motor_Normalrun () ]

<

Y

<i:ij§§%5:::>*

JRBl . AT R 55 oR
[API: BLDC_Motor_Startup () 1

n

4
( T )

Kl 5-2 PDC. TCV T /Evmife
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5 MCU i F % E
5.1 MCU B3 A B R Ui
CPU #%5 SPMC75F2413A EIE QFP80-0.8
S X crystal i 6MHz
e i [shi A
WATCHDOG Xfi % O Al X R
IOB[0..6]: HIHLIKZ]HE
" IOB[8..10]: 7 & fit il £ 1
10 HAERR i IOB14: HHLIKE L fE
10C[0..1]: UART
PDCO AT R T
Timer 4 5 41 MCP3 M LIRS (5 5 K AE
CMTO PID i R 55 € I 4

Hh Wl 1 20

PDCO (IRQ1): 3 J& & Al g i & Ak
MCP3 (IRQ3): HHNLIKINGE 5 KA

UART (IRQ6): FHLIMAE RS
CMTO (IRQ7): PID %% 5% & I 48
ROM 1 15 6.34K  Words
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6 SEh I

D B A 0 120 FE_EAH PWM J5 SRSl s 6 /R A B AR ) B TCR FE ST A ] PID $5461
SRHEAT R AL R Y . BRI S 6T BLDC 9K &)1E 2 [AN_SPMC75_0003). Kp
HO AL, AEERR T O T AT PR B S . e SUME AT LAYE DMC R Kp 404, H
R, DMC NHZEEHEEY K—T 1. #lf: Kp=0.105, DMC ZHUiVi% 2 105, XFf
Kp MG T BAZE (400, 100, X FXAEH S HREDUZ REIE R I LA QURBEIE S, B4
VG R TR EL,  Fc IR IR O AT 4 TH I VP A

[EE] 1. EXE PID Z2HMEEM PWM I8 EIREE — @R, BRI & )
[P_TMRx_TGRA] Jr s & Ia Sk /N, WAt e . X Mph R 4m SR BIRe 5 e A, 1931
BIGE A PID 244

[AEY 2. %R DMC SKif# PID ) Kp 2%, it & # (Speedl_Cmd) Fl Kp
(Speedl_Kp) MZ{H )55 Motorl; #2 M HIEE K PID 1) Kp 24t (e lie), 5
HHH (Speedl_Cmd) i )ii%) Motorl.

[ 3. 7 DMC | PID ¥ /)i Speedl _Kp 5 Kp )5 % & Speedl_Kp=1000Kp, i
Piln R E Kp 4 0.125, DMC () Speedl_Kp WiZ%%5 i 125.

6.1 ML gk

BT A MR ES R 253, PWM 2 A 6KHz Ff5 3L 3847
1. Speedl_Kp=10, H Kp=0.01. 7E:4%HM Orpm F+2%: 2000rpm M5y 2k, Wikl 6.1.

© Sunplus Technology Co., Ltd. PAGE 22 V1.1 — Jan 23, 2006




SUNPLUS

PID 17§22 il At e Lo 3

Control Parameters Setting

M Name | Yalue |
1 Speedl_Cmd 2000'd
2 Speedl_Slope 0'd
3 Speedl Kp i0'd
4 Speedl_Ki o'd
Control Parameters Getting
S.| Name | Value |
Speedl_Now 1590'd

Board Parameters Getting

Sh... \ Name | Value
O Driver_V... 0.00
O ACLine_F... 0.00
O sy T1 0.00
O sys T2 0.00
O 5ys T3 0.00
O sys T4 0.00

-

3615 [
337+ [
3123 [
220z [
2651 [
2410 [
2169
1928
1627 [
1446
1205
o4
723 [
422 [

241 [

0 2712 2718 2724 2730 2736 2742 2748 2754 2700 2706 2772 2773 2784 2790 2795 2502
Speedl Mow {rpm)

6.1 Kp=0.01 miy)w; i £k

2. Speedl_Kp=105, H} Kp=0.105. 7E¥# I Orpm J 42 2000rpm [¥jmi v thk, il 6.2.

Control Parameters Setting

N Name | Value |
1 Speedl_Cmd 2000'd
2 Speedl_Slope o'd
3 Speedl_Kp i05'd
4 Speedl_Ki o'd
Control Parameters Getting
S.| Name | Value |
Speedl Now 2005'd

Board Parameters Getting

S.| Name | Va...|
O Driver_Vbus 0.00
O ACLine_Freq 0.00
O sys Ti 0.00
O sys T2 0.00
O sys T3 0.00
O sys T4 0.00

________

2860

2640 [N

2420 [

2200 [

1060 [

,,,,,,,,

1760 [

1540 [

1320 [ s S s S U I
1100
820
660

440 [

220 [

0 5852 5658 5664 5670 5676 S682 5688 5684 5700 5706 5712 5718 5724 5730 5736 5742
Speedl_MNow (pm)

6.2 Kp=0.105 i3 fih £
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3. Speedl Kp=180, Kl Kp=0.180. {EFLi# M Orpm F-4 2000rpm (¥ ik, il 6.3,

Control Parameters Setting rpm I
N Name | Value | 5 5
1 Speedi Cmd 2000'd 2o
2 Speedi_Slope o'd 2505 |
3 Speedl_Kp 180'd 273
4 Speedl_Ki od [l ..
2171
Control Parameters Getting 004
S.| Name | Value | S S A N N D
Speed1_Now 2009'd =
1670
Board Parameters Getting 1503
S. Name Va... 1335 |
O Driver_vbus 0.00 1160 [N
O ACLine_Freq 0.00 100
O sys Ti 000 |l R
O sys T2 0.00 8
O sys T3 0.00 665 [
O sys T4 0.00 o
334 [ A A S
167 | e I S S

6.3 Kp=0.180 i ¥ i £

Boa 2472 2478 2484 2490 2496 2502 2508 2514 2520 2526 2532 2538 2544 2550 2556 2562

Speedl_Now {rpm)

4, Speedl Kp=250, N Kp=0.250. fEFLi# M Orpm F4= 2000rpm (Fmi v sk, Wil 6.4,
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Board Parameters Getting

S.| Name | Va...|
O Driver_vbus 0.00
O ACLine_Freq 0.00
O sys T1 0.00
O sys T2 0.00
O sys T3 0.00
O sys T4 0.00

P1D 777 12 Al FL A Lk BE 4%
Control Parameters Setting D 71— s S AU A U S S IS J
2339
I\‘ Name | Value |||l T [ R R I R
1 Speedi_Cmd 2000'd o
2 Speedl_Slope o'd B R M e e e S e e RS e s e et
3 Speedl Kp 250'd B e e e e
4 Speedl_Ki o'd N L e e
2171
Control Parameters Getting p— F
S. Name | Value | ‘
Speedl Now 1998d d

1670 |

1503 [

1335 [

1169 [

1002 [

225 [

a6

501 [ e R R

334 [

167 |

Q188 1194 1200 1206 1212 1218 1224 1230 1236 1242 1245 1254 1260 1266 1272 1278

6.4 Kp=0.250 i i £
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