FAIRCHILD.

AN-8205

AMC EEREO

LR

FCM8531 = —FxFF A= %I B9 45 E N A B XAz 0 4k
IEEE, M FEBENEHIE (AMC) LEEME MCS®51
FRABAM MCU IB2E4EK. AMC 2 A EHESIKR
TRRZ O A0 IRRS . EEM T AT & AL IE NAZFNIME B
& LASEIR JofE B ES HE A ZE [|3E 4] (FOC) BAlESl. R4
=Hl. BARRE. BEEOfMmNG L EDEET SR
X MCS®51 §t 3 B4Rz I TRAE -

FCM8531 Wiz bBEM a2, XEANNIESE M
STEEHEE#XNT . AMC EATHEESIMZA, e
MR HI L. PWM 28, BB . SERE AP0
BEAEATE. #H#AR MCU B AMC 24t B HisH 6
%, BB EEORISH BN . BTEREIEHEX
£ AMC H#fT, Eib, XFAERDR ARG RiBFE
i85 ZGFEF . Fairchild 2 BHNEHF 4 RS
(MCDS) &M FLIME (IDE) #1 MCDS %wizEH, U
BRRPFEZRE. MITRERNRIE (ISP) UKRMITIELZL
ik

HAIR) FCM8531 AAIMEELEME 1 Firn. NMAWRAT
F FCM8531 bRk AP B EX BEEIR (FrA “B
FR#R” ) . FCM8531 i #R AT 5 Fairchild 12 i B4
MCDS IDE #1 MCDS hwiZEEH—&EFEH, BIMEF 4
EEHLR = o

www.fairchildsemi.com

MCDS IDE A]#E Microsoft® Windows #{E &% _LisfT,
BEMBEEE. AMC FEitiFE. HEEREEMRmITSE/4E
ERAR B HIESTRE, BMEFLARY. BEFER
Fairchild 289 AMC E, PR RIEF & iRk
BREHIRS, FHEEENNAMTARE. AX2
AMC EBIBEF1ERS. A% MCDS IDE ¥ MCDS RiZE
HBYiIEE, 1BS % Fairchild Mk :

http://'www.fairchildsemi.com/applications/motorcontrol/bld
c-pmsm-controller.html

AMC &

HNZAIEE AMC SN EIEHEEEAR, B, 77
B4 EZ L. PWM S| ERMAEMNEE. R\,
EBZOTEBESEN AMC FEURITARE H B HLIE )
ik, wIHERIEH (FOC) 3 Jofk BeagiZ il o

FCM8531 AIIR &N E /RIE R SR e o ik L 28 FE RO BB H)L .
EREOER AMC FE, ATESTERERRIHE
. AXEENRERZOENFER, SFTHEL.

BE. XHMEHRG. BXH AMC EXI ik s
FHBNESEFHRERE, BSEEULT Wi

http.//www.fairchildsemi.com/applications/motorcontrol/bld
c-pmsm-controller. html

FCM8531 Application Board

‘ Power Supply
vDD=5v |
FCM8531
Embedded AMC
MCu acvances (AEYM, |3 Phase ]
" Motor Inverter
UART MCS 51 core P4 . []
2 12K Byles Flash ontroller
G {1 25641k Bytes 4]
SP SRaM kN ADC/IDAC
Current Sensing
GPIO Analog Input
1. HBEFRIRE

© 2013 Fairchild
&ITHR 1.0.1 « 4/14/14

www.fairchildsemi.com



AN-8205
== S
ERENO
E/R¥EOEBE MCDS IDE I Big B & O#TIEE,
wnE 2 Fiss
Project Setting El
Project | Copyright Motice
30MHz Operations
Device:| FCME531 W 12K Bytes Flash RO
256 + 1024 Bytes SRAM
wial (Hz): 17 /O Fin
Memary Model:| Large: variables in xDATA v
AMC Library:| Hall Interface v
Speed Integral
Sliding mode ohserver
Zox

B 2. MCDSIDE: HiHRE

=HIER
REMNE (SHE 3 ) BRERBEOEMNEENIELE;
E@%§¢=”‘ﬁ¥ IR (PLL). SMEAENFE
BINAERIEE. ERGESUTESATLEERESH
E%WAH RIMEFRE . PLL #&1F 60 EMESAEH
ERESHTE, UMNEFLIE. AERBSEE PLL
HERMAEREMNBREESTAI—ITAE, ARF
PWMS | ERFEHERLEZNAERE PWMES. 87T
BMENMMEEMNEZER, §5%F AN-8202 — FCM8531

F P F A& A

PWM ZHIEX AT 5 A AFRR: EZKRR TR
K. MARRARIEZKER. SBRIIEZKEREH
B, 773K PWM Mt B F#IRIRaERAl. BZE AR
f#% PLL $iERT, IESXIE PWM %ith B shi% sk s
Mo

Angle Predictor

Leading Angle

Shifter =
Angle Angle_ | PWM
HA/ Configurable Encoder ™| Engine
Processing Hall Signal
:BC/ Core i Filter PLL

H3 TS
A&

FCMS8531 A FIRFNEREZEZENZE, AMC FEL
EAE/REO. £ MCDS IDE =I=zvﬁmﬁa—¢:b/;‘$z, gl
AEMNEIZE. PWM. ERESHIPINERER.

MCDS IDE BYIR1ERT S 2 0. AN-8207—FCMS853 HY

MCDS IDE FAF#58 1.

I8z

PWM

PWM SE(41E 4 Fix, S3E4HHIKEFE.
PWM 5. EXATEZEE,

SAW ZEHEI

%12

BRFALERR: EZKMNTTR.

SAW #E.
B=MANERE:

TR,

E-TZE (BGA - mEEE G

PWM 353

PWM SHZEA[i@id SPRD S#U#ITIET, EiLA 15kHz
ZE 20kHz, KB KB SAW DRI BFSINTE
El. AIBREZFAIEFRESHRIEIEA “div 17,

SE X8
FEX BT E FERERFEAEHITET. B 4 ETRARE
EERTET.

Wanetarm

P | Sinusaidal \Wave | File
@ Sinusoidal O Square O Interleave \ /\ /
N N
Ay Ny My S F
PWMb *DT

Sa Mode Soft Switching Dead Time (DT)
@® Up-Down OUp © Diown G0teys v

VAN ! NN DT Time: 20 uS

Pt Clock:

PWM Cycle
R EEEE—

YANWA

System Clock >» Pre-Scale »> Post-Scale >> SAW

m divl |v divl | Dut\.r \/
[ Auto SAw Alighrment Function Sy Period (SPRD): | 3ER [Hex)
Phéhd Frequency: | 15.00K Hz
Lo
B4 PWMIRE

ERfES
ERESEKSFBANER A EERIIEEFIRE, WE 5
FiR.

ERIFS hilf{ERE (EX10):

LERESTUE, TEREERESPEER (EXI0)
AFEE S 3 MCU R ITiER . B=frh it g%
Bl FABMASR. THREMASNEA/ THEME

AA ©°

e 1

EREE:

MRERESHMMERRETF FCM8531 FHIEX, ER
A/B/C SINRIBEEBREERES, UHRAETNE
Ef#f.

© 2013 Fairchild
&ITHR 1.0.1 « 4/14/14

www.fairchildsemi.com


http://www.fairchildsemi.com/an/AN/AN-8202.pdf
http://www.fairchildsemi.com/an/AN/AN-8207.pdf

AN-8205

ERIESHERE B AN ER B E
ERESHREEMER BB THIEERES AR
AESlEER) PLL k. EOAMEAN ERBAEE B &/IME.
Hal Interrupt Type (HALL_INT)
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LB 13: BEREOKENER 0 (BIN; HA=PI4, HB=PI5, HC=PI6)
&i% 18~22: FREFATEN AMC
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K% S55~68:  FIEF
KK T72~99: FIEF
P& 104 ~110: FIEF
%112~ 118: FiEF

I8z

VWOoONOOUVUEA WNPRE

ARAPAPRAPPWWWWWWWWWWNNNNNNNMNNMNNNRRPRPRRPRPRRPRRERRR
BWNROUVONIOTUVDRWNROOVONAOAOUDNWNR OUOUONOTUDWNEREO®

45
46
47
48
49
50
51
52
53
54
55

* Copyright 2012 Fairchild Semiconductor
* http://www.fairchildsemi.com

*/

#include "compiler-define.h"
#include "FCM8531.h"

#include "MSFR-define.h"
#include "Program.h"

#include "MCS51.h"

#include "AMC_HallInterface.h"

us

_bHall_Type= HALL_MODE®;

void Reset_AMC()

{

WRITE_MSFR(MSFR_MCNTL, 0x40);
WRITE_MSFR(MSFR_MCNTL, ©x00);

SEG_BIT btInitial_AMCToHallInterface()

{

SEG_BIT btError_code;
Ul6 wWaitTime;

Reset_AMC(); // Reset AMC
Delaylms(109);

btError_code = 1;

for(wWaitTime = ©; wWaitTime < 3000; wWaitTime++)
if((MRX@ & AMC_RESET_READY) == 0x40)
{

btError_code = 0;
break;

if(btError_code) // Check Time-Out
return(btError_code);

btError_code = btTransmit_ParameterToAMC();
Delaylms(1000);
return btError_code;

SEG_BIT btTransmit_ParameterToAMC()

© 2013 Fairchild Semiconductor Corporation
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56 {

57 U8 bWriteCMD_Status;

58

59 bWriteCMD_Status = bWriteCmdToAMC(CMD_HALL_PIN, @, _bHall Type);
60 if(bWriteCMD_Status)

61 return 1;

62

63 bWriteCMD_Status = bWriteCmdToAMC(CMD_TRANS_COMPLETE, 0, 0);
64 if(bWriteCMD_Status)

65 return 1;

66

67 return 0;

68 }

69 R e e e T T
70 // MPU write CMD to AMC

71 R e L L L LR
72 U8 bWriteCmdToAMC(U8 bCommand, U8 bData_HB, U8 bData_LB)

73 {

74 Ul6 wWaitTime;

75 SEG_BIT btAMCStandby Flag;

76

77 btAMCStandby Flag = 0;

78 for(wWaitTime = ©; wWaitTime < 600; wWaitTime++)

79 if((MRXQ & (AMC_PROCESSING_CMD | AMC_CALCULATING)) == 0x@)
80

81 btAMCStandby_Flag = 1;

82 break;

83 }

84 if(!btAMCStandby_Flag) // Check Time-Out

85 return(AMC_BUSY_TIMEOUT);

86

87 MTX@ = bCommand | MCU_MAILBOX_INTR_STOP;

88 MTX1 = bData_HB;

89 MTX2 = bData_LB;

90 MTX@ = bCommand & MCU_MAILBOX_INTR_START;

91

92 Delayl@us(2);

93

94 for(wWaitTime = @; wWaitTime < 600; wWaitTime++)

95 if((MRX@ & AMC_PROCESSING_CMD) == 0)

96 return(AMC_COMPLETED);

97

98 return(AMC_WRITE_CMD_ERROR);

99 }

100

101 I —ccccoooooooooooo N R . _ - o - o oo
102 // Delay time routine

103 R et el
104 void Delayl@us(U16 Counter) //Delay 10us

105 {

106 uie i, k;

107

108 for(i = @; i < Counter; i++)

109 for(k = 0; k < 16; k++);

110 }

111

112 void Delaylms(U16 Counter) //Delay 1ms

113 {

114 Ule i;

115

116 for(i = @; i < Counter; i++)

117 Delayl0us(110);

118 }

© 2013 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AMC_Hallinterface.h

AMC_Halllnterface.h B8 #%. S AMC HiIEHERSI.

AMC HallInterface.h BIN AT .
Hr,

8% 18~22:  IETREBFEBVIRT:
& 22 ~46:  ER AMC @<
ZE% 59~ 68:  $ETR AMC HUIRTS:

I8z

#ifndef _AMC_HallInterface_h_
#define _AMC_HallInterface_h_

//for IEC-60730
#define LOCK_ROTOR_DELAY_TIME
#define OVER_CURRENT_MUTE_TIME

// MCU mail box status
#define MCU_MAILBOX_INTR_STOP
10 #define MCU_MAILBOX_INTR_START

VWOoONOUVIAWNER

12 // MRX@ bit description

13 #define AMC_PROCESSING_CMD
14 #define AMC_CALCULATING

15 #define AMC_FAULT

16 #define AMC_STARTUP_READY
17 #define AMC_LOCK_MOT_READY
18 #define AMC_RESET_READY

19 #define SAFETY_WARNING

21 // MCU CMD list//

22 // Write data CMD

23 #define CMD_AMC_CONTROL

24 #define CMD_DUTY

25 #define CMD_ANGLE_SHIFT

26 #define CMD_ALIGNMENT_TIME

27 #define CMD_ALIGNMENT_WAIT_TIME
28 #define CMD_ALIGNMENT_DUTY

29 #define CMD_ALIGNMENT_ANGLE
30 #define CMD_RAMPUP_START_DUTY
31 #define CMD_RAMPUP_END_DUTY
32 #define CMD_RAMPUP_ACC_TIME
33 #define CMD_FORWARD_RUN_SPEED
34 #tdefine CMD_KP

35 #define CMD_KI

36 #define CMD_DIGITAL_FILTER

37 #define CMD_LOSS_STEP

38 #define CMD_RESOLUTION

39 #define CMD_MINIMUM_SPEED

40 #define CMD_RAMPUP_ID ERR

41 #define CMD_LOCK_ROTOR_DELAY TIME
42 #define CMD_OC_MUTE_TIME

43 #define CMD_SHUNT_OFFSET

44 #define CMD_HALL_PIN

45 #define CMD_ENABLE_WATCHDOG
46 #define CMD_TRANS_COMPLETE

47 //Read data CMD

48 #define CMD_MCU_READ_AMC_DATA

50 // MCU Read Data Index
51 #define AMC_DATA_CORE_ID
52 #define AMC_DATA_CORE_VERSION

10 // Resolution: 1 sec/step, 1 means 1s
10 // Resolution: ©.5 sec/step, 1 means 0.5s

0x01
OXFE

0x02
ox04
0x08
0x10
0x20
0x40
0x80

0x10
ox12
ox14
0x16
0x18
Ox1A
0x1C
Ox1E
0x20
ox22
0x24
ox26
ox28
Ox2A
ox2C
Ox2E
0x30
0x32
0x34
0x36
ox38
ox80
OxFA // Watchdog enable command
OXFE

OxFC

0x00
ox01
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53 #define AMC_DATA_THETA 0x02

54 #define AMC_DATA KP ox03

55 #define AMC_DATA_KI ox04

56 #define AMC_DATA_ID_ERR 0x05

57 #define AMC_DATA_FW_SPEED 0x06

58

59 // AMC status code

60 #define AMC_COMPLETED 0x00

61 #define AMC_BUSY_TIMEOUT 0x01

62 #define AMC_WRITE_CMD_ERROR 0x02

63 #define AMC_RUNCMD_TIMEOUT 0x03

64

65 #define AMC_ERRCODE_PASS ox80

66 #define AMC_ERRCODE_BUSY_TOUT 0x81

67 #define AMC_ERRCODE_CMD_ERROR 0x82

68 #define AMC_ERRCODE_RUNCMD_TOUT 0x83

69

70 // Motor Contril define

71 #define MOTOR_FREE 0x00

72 #define MOTOR_RUN ox01

73 #define MOTOR_CW 0x02

74 #define USER_DEFINE_SVM_TABLE 0x20

75

76 #tdefine CW ox01

77 #tdefine CCW 0x00

78

79 #define HALL_PINCFG1 ox80 // HA= P24, HB= P25, HC= P26
80 #define HALL_PINCFGO ox40 // HA= P14, HB= P15, HC= P16
81

82 R e e L L
83 // Export Function

84 F R et
85 extern U8 _bHall_ Type;

86 extern SEG_BIT btTransmit_ParameterToAMC();

87

88 extern SEG_CODE U8 AS_Table[];

89

920 extern SEG_BIT btInitial AMCToHallInterface();

91 extern U8 bWriteCmdToAMC(U8 bCommand, U8 bData_HB, U8 bData_LB);
92 extern void Delayl@us(unsigned int Counter);

93 extern void Delaylms(unsigned int Counter);

94

95 #endif
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ERHEREO

FEREREOEXREHHFERMERBF[IEN, RIE
MCDS IDE Mt~ 12 Sample Hall Interface it
ITEHENA.

Ihge

ThHIREFPHEREE:

" EREESEEA

*  SZLEHE VR (0~4V) =4

N X520 4z =

* FO (B&# 3Bk, ZRE D

" EERRRIF

I8z

" B 9. FOfth
. TARIP GREEABRAD
% 6. SIS E
I il hae 15 AR
P14 A HA I
P15 TP HB #A WIANSEE =0~5V
P16 A HC i
P10 i FO FO #ith, &% 3 MhcH
- 0: CW
P25 TN 75 B 1. CCW
x: R
P26 i LED X7 FF: OCP {##p
IN7E: AMC #1941k
WINEE =0~4V
ADCO TN REE <0.156 V: HB#HI=IE
>0.156 V: EB#lEzN
AOUT i AEmH 0~4V
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T LB

PRECEFRBBIIRESIN: THREFHRISH VO 51, ERS[MPHtFEERE. XLRENMTH

5V

FCM8531

1.8M0O

A

I8z

Motor

VDD VA 15
Avss[17
V25
ISPPort 5V
— AVDD[22
vl DVSS
33
VPP | @ —AWW 26 VPP
POZ’U?
3
SCL [@h—m 3Pz PO3/X | 28]
33
SDA [[®F—WW 4 |P13 15V
33
RST |@H—wn JA_ 12 |RST
inF 10K 3l
GND @1 L ) Po4/v |29
v P05y |30}
5V
e = 1]P10
15V
P11 T
HA | 5 P14 posw [311
HB |@® 6 P15 PO7/Z [32}
HC |@® 7 |P16
[8|P17
n P24 40KO
40K
sV P25
5V i ’ e
\\ l =
£\ s EPT 1 u.?mE; =z
.
10KQ o, <o <l +=

SPEED?E-DKQ
)

10 &E&

18|ADCO

B 10. BEE

FSXE 10 f0k 6. AAEAMAEESMIZIT, P10 #
WEH “HiIHEEE” , SIMERA FO. BhEHR
FEEHESHAMIEIT, P25 #HigEHN “FKRRF

th” , 3IEIZ#RA DIR.
migit, P26 #HIRE A
nLED.

I Canfiguration
Pod0 | Portl |Pod2 | File

Assign P1 conhguration ype (F1_CFG)

e MI12  Functon

P Output direct drive = [ i
P11 P i Tx
PLZ (P12 Opan deain =0 SCL
LEACE Cpen drain ~O S04
Fla P14 Open drain [} SPSSN/TDO
F15 |P1_E Qpien drain » 0 MOSYTDH
P [P1_6 Open drain O MISCTMS
PLY: P2 Open drain - SCHTCE

[wron] [ concel]

%)

E A% LED =Hl{ESHit
“FFEERIR . SIMEIRA

10 Canfiguration %]
Foad |Fon1 |Fon? | Fil

Assign P2 confiquention y/pa (P2_CRG)

Typal

Agsign B4TL INTO locate of P2

[P2.1. P2OJ0NTY.INTD) |~

Function

FinHName  Direction

Qpen drain
Open drain

Open drain

A& 11.

/10 BEF =

ERRIEE

THIFEFHER TIMERO {EARF/FEIRF R EAL,

A 26.2 ms.

wnmeﬂ Timer2 | ISR

Tirner Interrupt Enable (ETO)

Timerl Mode: (TMOD.TOMOD)
| Mode1: 16-hit Counter/Tirmer

J
mnde Select (C/T0)

Timer bl

[ Gating Control Enshle (GATED)
Timerl Value
B-bitvalue (THD 00 | (Hex)
Brhitvalue (TLO He:
Timerd overi@w Time (TFO) }25 214m | Sec

« OK

E 12.

Timer0 &S
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TR E
THRFPHERPHREATEN FO 55, ERH
WTERE (INT10) U RE, MR RAERIRA EF/ TR
fih & 25 -

Hall
Hal

:}II S|gnal |nterrupt enable (B

5 Bise/Fall edge trigger

T/

CIHall & input invert (HA_IMNY)
[JHall B input invert (HB_IMNW)
[JHall Cinput invert (HC_IMNY)

[JHall ragulation enable (HAL_REG)

HFER register average mode enable (HAL_AVG)
Hall signal blanking time (HAL_BMK) )
D|sab|e |
. Blank|ngt|me 0.0 ~  00us -
Hall signal de-bounce time (HAL_DEE)

D|sab|e 2 3fsys ~
De bouncet|me 667 ~ 100.0n5
5 13. EREERE

ADCiIZE

w5 FRY ADCO (VSP) A FiEEIEFIEAN, ADC H i
(INT9) Ws{ERE, FAHELELEH SAW TNER. ADC §ik
TRZRE, F=E ADC F#f (INT9) LUZEUE Fiz4ERE
B9 ADCO (VSP).

ADC  |DAC | ISR

C Interrupt Enable (EX9)
ADC frigger signal (ADC_TF)

ADC scan mods (ADSCAN) ..
Default mode |
Sampling rate divider (F5_DIY)

1 sampling rate ¥ |

Fre Amp gain of
& x1
IE: x1
I x1

v| wa >:1 I
v B :<1 v
v e :-:1 v

DUTY / /\ /\ /
SAW N 1\

pom N T O O

4 4 4

ADCD:[x1 v
ADCE:|[x1 v

v

ADC Tigger

& 14. ADCEE

I8z

[ 7 5

FREFPHVIETEFATIRE PWM S0E. RiPS.
FETSEENGRE. BEVBFEFTEN AMC B
B3 #3FEMK AMC 5 MCU ZE8@(5. ¥AFi2
FAXEE R F AT, ARRNITIERTEIR.

ADC 384 PWM B IR, FHEBREBTHREEND
Wrigsk. EPEREZSHIIES, ADCO BEEFEME
_wTarget_Duty. EF2FF#I# _wTarget Duty 2&XF
MOTOR_RAMPUP_DUTY. tHR X FEE, PWM &
SELUEBH. BHLAER 7 E{kIE DIR FXIZERH
ZE, MCNTL (MSFR 00h) B RUN I & {Ir. @R
_wTarget_Duty i\ F C1 % F
MOTOR_RAMPUP_DUTY; MCTRL. &ZSLEFA AS &

E, BHRESHIRTS, ADCO EHESAEN .

#BEEH TIMERO EHZ 262 ms. HERERFH=E
BeE, HEEEM 1. R BEXRTFHET
SPEED _LOOP_RATE, E#id&=Lt#0 AS.

TEMNEKRBALAT IDEREBWTINERP:
\Fairchildsemi\MCDS\Examples\keilC\Sample Hall Interfa
ce. (T Keil C)

\Fairchildsemi\MCDS\Examples\SDCC\Sample_Hall Interf
ace. (FFSDCC)

Main.c
Main.c SR GFIBIEHEX. BFIHANT:

2R P% 4. AGETHIZE A 30 MHz;
%7 ~12: EXE=Z:; Hrh.

MAX_SPEED: ADCO g X1E:
MIN_SPEED: ADCO Ei&/)ME:
SPEED_LOOP RATE: BHih=
26.2 ms;

MOTOR_RAMPUP DUTY: % VSP KX FItt{E, B
M FFiaTER:

AS GAIN : £ JE L # {8 = duty/AS GAIN +
AS_OFFSET ({XBRFIEFZK PWM) ;

AS_OFFSET: fEMNBREE;

ELRYETE], ERfhLh

% 14~40. TEXTE

2RE% 43 ~46:  #IH1L MCU;

% 48 ~50: HIAUTE

Bk 52~61: (EREFETFHMIAL AMC. WR AMC
MBI SER RN, AMC BXAIE1L
F113k LED; &N F LED;

2R 1% 64: RIZE RGBS E AMC.
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AN-8205 SR
%M 68~79: ¥ Wy bTarget Duty 2 & X F 4 98~99: ;&% bSpeed_Count;
xghz?t?ﬁiﬁi?ﬁg;gzulé *Q*E £B%102~109: W R _bTarget Duty / F
% %27 . MSFR M ;[’JNE;' o MOTOR_RAMPUP_DUTY %
43 Ay \ q
e - btShortcircuit_Protect 2 ¥ & ,

CW/CCW {iI{k#E DIR IK7SBELL, %% e e
i, REBEELT
ETR AT AMC: PWM #itH < i BEELZ LT

AS.
4% g1, £ iy 5 23 B = 55 EE 5 I, ‘ L .
B 81 FIET R 22 AR AS RETREH: E%110~121: @ R btShortcircuit_Protect 2
%% 83 ~94: 1 KSR /N bCurrent Duty, &0 &, ¥TFF LED. IR EXHE, BFF
bCurrent_Duty X+ MAX_SPEED sk TE.
/I MIN_SPEED, bCurrent_Duty A o . s st . :
R DU epmmmT. #a, NEHREE MCDS KIS
> & RIS,
% 95~97: EIFATILF AS E AMC, ARME
PWM #iith;
1 [ ] === e e e e e oo
2 // Initial Const
3 [ === e e e e s
4 #define INITIAL_SLEEP 0x04
5
6 //User program start here.(09)
7 #define MAX_SPEED 500
8 #define MIN_SPEED 0
9 t#tdefine SPEED_LOOP_RATE 2 //1 step = 26.21 ms
10 #define MOTOR_RAMPUP_DUTY 10
11 #define AS_GAIN 128 //AS = DUTY/AS_GAIN + AS_OFFSET
12 #tdefine AS_OFFSET 0

14 U8 bSpeed_Count=0;
15 UU1l6 _wCurrent_Duty;

17 t#tifndef SDCC

18 extern SEG_BIT _btShortCircuit_Protect;

19 extern U8 _bShortCircuit_Cnt, _bADCCounterForsSc;
20 extern U8 _bADCCounterForSC_Temp;

21 extern UU16 _wTarget_Duty;

22 t#tendif

23

24 //User program end here. (09)

25

26 R e T et
27 // Main Routine

28 R e LT T
29 #if defined SDCC

30 SEG_BIT __at (©x30) btInit_AMCStatus;

31 #telse

32 SEG_BIT btInit_AMCStatus;

33 #tendif

34 void main(void)

35 {

36 //User variable start here.(0A)

37 #if defined SDCC

38 SEG_BIT __at (Ox31) btTrans_Status;

39 ttelse

40 SEG_BIT btTrans_Status;

41 t#tendif

42 //User variable end here. (0A)

43 CKCON = o;

44 WRITE_MSFR(MSFR_SLEEP, INITIAL_SLEEP);

45

46 Initial_Procedure();
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47 //User program start here. (02)

48 _bHall_Type= HALL_PINCFGO; //HA=P14, HB= P15, HC=P16

49 _wTarget_Duty.Ul6 =0;

50 _wCurrent_Duty.U16 =0;

51 //User program end here.(02)

52 EA = 1;

53 btInit_AMCStatus = btInitial AMCToHallInterface();

54

55 //User program start here. (03)

56 if(btInit_AMCStatus)

57 {

58 btInit_AMCStatus = btInitial_AMCToHallInterface();

59 nLED ~= 1;

60 }

61 nLED = 1;

62

63 //User program end here.(03)

64 bWriteCmdToAMC (CMD_AMC_CONTROL, @, 0):

65 for(;;)

66 {

67 //User program start here.(04)

68 if((_wTarget_Duty.U16>MOTOR_RAMPUP_DUTY) && (!_btShortCircuit_Protect))

69

70 if(DIR)

71 {

72 WRITE_MSFR(MSFR_MCNTL, MOTOR_RUN | MOTOR_CW);

73 }

74 else

75 {

76 WRITE_MSFR(MSFR_MCNTL, MOTOR_RUN);

77 }

78

79 bWriteCmdToAMC(CMD_AMC_CONTROL, @, 1);

80

81 if (bSpeed_Count >= SPEED_LOOP_RATE)

82 {

83 if(_wCurrent_Duty.Ul6 < _wTarget_Duty.U16)

84 {

85 // If current duty less than target, current duty + 1

86 if(_wCurrent_Duty.U16 < MAX_SPEED)

87 _WCurrent_Duty.U16++;

88 }

89 else // If current duty more than target, current duty - 1

90 if(_wCurrent_Duty.Ul6 > _wTarget_Duty.U16)

91 {

92 if(_wCurrent_Duty.U16 > MIN_SPEED)

93 _wWCurrent_Duty.U16--;

94 }

95 btTrans_Status = bWriteCmdToAMC(CMD_ANGLE_SHIFT, O,
_wCurrent_Duty.U16/AS_GAIN);

96 if(!btTrans_sStatus)

97 btTrans_Status = bWriteCmdToAMC(CMD_DUTY,

_wCurrent_Duty.U8[0], _wCurrent_Duty.U8[1]);

98 if(!btTrans_Status)

99 bSpeed_Count = 0;

100 }

101 }

102 else

103 {

104 _wCurrent_Duty.Ul6 = 0;

105 WRITE_MSFR(MSFR_MCNTL, MOTOR_FREE);

106

107 bWriteCmdToAMC(CMD_AMC_CONTROL, ©, 0);
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108 btTrans_Status = bWriteCmdToAMC(CMD_ANGLE_SHIFT, 9, 0);
109 btTrans_Status = bWriteCmdToAMC(CMD_DUTY, @, 0);

110 if(_btShortCircuit_Protect)

111 {

112 nLED = @; //Fault LED on, release the flag after reset device
113

114 else //clear protect flag

115 {

116 _bADCCounterForsSC = 0;

117 _bShortCircuit_Cnt = 0;

118 _bADCCounterForSC_Temp = 0;

119 _btShortCircuit_Protect = 0;

120 nLED = 1; //Fault LED off

121 }

122 }

123 //User program end here. (04)

124 }

MCS51.c

MCS51.c 5#1%4 10 i & E+EX, BT MCU FAdhB £ 19:  1#j0 bSpeed_Count.
iR S RFRBMT. £, NEHEH MCDS K4S

ZRE% 6 ~23: F i TIMERO #8089 PR 555132 : & RIS,

R T
2 // Interrupt Service Routine

R et e
4 // Timer® ISR

5 INTERRUPT(ISR_T@, VECTOR_ET®Q)

6 {

7 U8 bBackupADR;

8 uu16 V;

9 //User variable start here.(39)

10

11 //User variable end here.(39)

12

13 bBackupADR = MSFRADR;

14 //Initial Timero

15 V.U16 = INITIAL_TO_ INTERVAL;

16 THO = V.U8[MSB];

17 TLO = V.US[LSB];

18 //User program start here.(13)

19 bSpeed_Count++;

20

21 //User program end here.(13)

22 MSFRADR = bBackupADR;

23 }
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MotorCtrl.c

I8z

MotorCtrl.c S¥IAEFRGEHER, AT MSFR FAHEB k& 34~35: 1% theta 5t E AOUT 51 H;
7 [ 2 B R RSk AN =N .

HUHI = R P ETIE KL . FZFIRAAIT : W40 ~52.  OCP SMA7fGI%S.

- 0&7 ~ . C S A = > F AZ =1

B s~17: RERRESMARINESFIE, Hiph S8~ 87: RS TIARSS HITE:

o 113, .

BEE13. VHRTOSIM, RFRTNT. Kb, NFPHRH MCDS DL E

4488 20 ~ 48: ST ADC fil % 58 A9 AR 25 BI7S H B A2 AR D

¥ 30 ~32: 48 ADCO & (9 i) g E

_wTarget_Dut;

1 R et

2 // Interrupt Service Routine

3 R et

4 // Hall ISR

5 INTERRUPT(ISR Hall, VECTOR_EX10)

6 { // Ex10

7 U8 bBackupADR;

8 //User variable start here.(22)

9

10 //User variable end here.(22)

11 bBackupADR = MSFRADR;

12 //User program start here.(16)

13 FO ~= 1;

14

15 //User program end here. (16)

16 MSFRADR = bBackupADR;

17}

18

19 // ADC ISR

20 INTERRUPT(ISR_ADC, VECTOR_EX9)

21 { //EX9

22 U8 bBackupADR;

23 Us bv;

24 //User variable start here.(23)

25 U8 bAngle;

26

27 //User variable end here.(23)

28 bBackupADR = MSFRADR;

29 //User program start here.(1A)

30 READ_MSFR(MSFR_ADCOH, _wTarget_Duty.U8[9]);

31 READ_MSFR(MSFR_ADCOL, _wTarget_Duty.U8[1]);

32 _wTarget_Duty.Ul6 >>= 7;

33 _bADCCounterForSC++;

34 READ_MSFR(MSFR_ECL, bAngle);

35 WRITE_MSFR(MSFR_DAC3, bAngle);

36

37 //User program end here. (1A)

38

39 READ_MSFR(MSFR_OCSTA, bV);

40 if (bv)

41

42 if (bv & oxe8) // OCAH

43 Evt_OCHA();

44 if (bv & ox1e) // OCBH

45 Evt_OCHB();

46 if (bv & ox20) // OCCH

47 Evt_OCHC();

48 }

49

50 //User program start here.(17)

51 else
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52 nLED = 1;

53

54 //User program end here. (17)
55 MSFRADR = bBackupADR;

56}

57

58 // Fault ISR
59  INTERRUPT(ISR_Fault, VECTOR_EX8)
60 { //Ex8

61 U8 bBackupADR;

62 Us bv;

63 //User variable start here.(24)
64

65 //User variable end here.(24)

66

67 bBackupADR = MSFRADR;

68 READ_MSFR(MSFR_MSTAT, bV);

69 if (bV & Ox7F)

70 {

71 //User program start here.(1B)
72

73 //User program end here.(1B)
74 if (bv & 0x20) // Short A

75 Evt_ShortA();

76 if (bv & ox10) // Short B

77 Evt_ShortB();

78 if (bv & @x@8) // Short C

79 Evt_ShortC();

80 if (bv & 0x04) // Hall Error
81 Evt_HERR();

82 //User program start here.(18)
83

84 //User program end here.(18)
85 }

86 MSFRADR = bBackupADR;

87 }

PSS

FCM8531 — 8RN MCU FAR] Fo & =18 PMSM / BLDC BBHliZ 25
AN-8202 — FCM8531 F3 A - F@ 1415 AR

AN-8207 —FCMS8531 # MCDS IDE B F 457

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS
HEREIN TO IMPROVE RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF
THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE
UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems 2. A critical component is any component of a life support
which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be reasonably
or (b) support or sustain life, or (c) whose failure to perform expected to cause the failure of the life support device or
when properly used in accordance with instructions for use system, or to affect its safety or effectiveness.

provided in the labeling, can be reasonably expected to
result in significant injury to the user.
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