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Core/System System Protection Clocks Memories
lllegal Opcode/Address Detection IStetr: ?;2?(?_‘0 Flash
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Flash and RAM Access Protection Clock Multiplier
RAM
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4.1 REWHRIT
RRNANEGHEESREATHS:
- S08PB16-EVK

S08PB16-EVK A F NXP S08PB #1 S08PLS 5V 8 fif MCU MZFERN A RXEN., TRAR/ , BIEERK  BEFENE
RHNE , LA R IEE S08PB #l SO8PLS MCUs HIFfE 45, S08PB16-EVK X ##k#k OSBDM , TEATF X TE |, FW
HITREF THMFR
+ FRDM-MC-LVBLDC
FRDM-MC-LVBLDC , it A RN ERIEREYILFIHENEGTE | IHERERBESNE TREEZBETN BLDC BHLIEH,
& A LINIX 45ZVN24-40 TRIEFR B .
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ET S08PB16 K =HTERIELT B 41#2 4, Rev. 0, 09/2020
Application Note 6/24



https://www.nxp.com/design/development-boards/freedom-development-boards/mcu-boards/s08pb16-evk-evaluation-kit-for-s08pb16-and-s08pls-mcus:S08PB16-EVK
https://www.nxp.com/design/development-boards/freedom-development-boards/mcu-boards/nxp-freedom-development-platform-for-low-voltage-3-phase-bldc-motor-control:FRDM-MC-LVBLDC

NXP Semiconductors

BRI HI KT

FRDM-MC-BLDC
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- s Hall D Peripheral
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Udk| | ldc le
[ s AlB|d D Function
ADC | | ACMP1 | AcwPL] o | Fault
Interrugt Faul FTIM2 GPIO
Buttons KBI i e — -
; - Shees! | Software fault detect } : |
| I I
BOM speed | Speed + . Speed | Speed PI puty ] Duty : Hall \
FreeMASTER Gomman Ramp “eror ! Controller Cydle i\ Update Cummutation | Pr— |
‘ Actual Speed | }
[Mmmise o o I Fazisk
SO8PB16-EVK

8. EF S08PB16 i BLDC Eli#I REHER

MIZAEEF |, ZMTUERBMRFEBE=D PR,
+ FTM2ISR

ERESRE , AES , PWM SZ=EEMMKEREENEITE FTM2 ISR(10KHZ)FEK. BEFRAIENEXERBEEF
K ERERERESH GPIO EBEMN,

« MTIM1 ISR

BAVRSHIRER | RE Pl ATMRE , B4 SRERF 97 MITM1 ISR(1KHZ)FERK. EE Pl 28 HEH PWM A= 4
£ FTM2 ISR HE#H. BHMRABERP RS , BET ADC REERSL BR/BEERIIN TR E/ R ERELRN,

« ACMP1 Hff
75 RiBEE ACMP1 F AL R RS TRME |, 7£ ACMP1 M BRS5 B B AP (R AL B S i PR A R Y AR S Ao

5 NERZEE

AHFNET AT S08PB16 L EBAIEHNWAE R ZWEE , 23 FTM2 , ACMP1 f FDS , ADC , KBI , MTIM1 , IPC
PORTA,

5.1 FTM2

ELE FTM2 fi i 6 N PWM {55 A F33h BLDC B4 , fEAE FTM2 THEERE H BT , 72 Wi AR S5 BI 3 P SE Rt it B HALL 155 BA3R
BRFNVERE , ANITHMNRERE,

FTM2 EL&:
- REHIR
« Z{THME 10 kHz , AH 100 us
- FHZRXNFESBEFEER PWM fkf
- BLE FTM2 #9i&i8 0-5 , T =#H%3) BLDC =4
o FERETTERERIE H BT
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ARRZEE

BLDC BNl EFIPHREEMNERME. X TF HPWM_LON BHIER , EEMRE , RE— MOSFET & F PWM BHEIRS. XTF
S08PB16 , BATAILAME SYS_SOPTS H SYS_SOPT7 A E#biR& SN EfMNE L | WTAE’"D%F/T\E’J FIMBF. BUEX1H
BI(A + B-) :

SYS SOPT8 = SYS SOPT8 FTM2CH30CV_MASK;//Q4 active
SYS SOPT7 = SYS SOPT7 FTM2CH10C MASK | SYS SOPT7 FTM2CH20C_MASK | SYS SOPT7_ FTM2CH30C MASK |
SYS SOPT7 FTM2CH40C MASK | SYS SOPT7 FTM2CH50C MASK;//Ql PWM output

6 > PWM % i th AT LA FDS 8R4, SRESHERN FDS WRAES | TREST=% , 2K FDS R , FDS Fax
16 4~ PWM E5 H 241X 6 M5, F=EMEE PWM ESH 'ffszilﬂ B 9 FiRo
CPWMS
CH(n)v
[ Channel {n] |
MSB
[ Channel{n] |
MSA FDEN
o Eé‘&ﬁ\' in] FTM{m)CH{n)OCV FINE(n)
o EE"L':;‘E' tn] FTM{m)CH({n)OC FPOVIR)
FPCD(n)
FPCE(n)
Input capture
Output N l
compare generation of software 3 FDS module port pin output
channel [n) ¥ output fault signal ' {fault control) " pre-defined value
EPWM output signal control
No
CPWM

» Channel(n) output

9. & B PWM FESHERE

5.2 ACMP1 and FDS
REBEHITRHERE S 2HNI ACMP1 FHETF£M,

NERRYIZ B AR BE H HHiE S| ACMP1 +8i A , ACMP1 N8 DAC By HH 2 ACMP1-893 A , ACMP1 AT LU OPAMP B HH{EE S
NI DAC WEBE#HTHR. B, RITTUEE ACMP1_C1_DACVAL XEth DAC it B ELLAZBERE, X4 OPAMP &
i KT DAC % li{ERt , ACMP1 FlififrEMN BN , BRBEEF S~ 4£,

FDS #fEH A 2 & ( FIN2 ) 2 ACMP1 hififiH, —B Hjiﬂu.bms{;.ﬁ FDS #&%xH 6 > PWM BB EH |, FH MM
OsIEMgEERfMH 0, BXAE OPAMP , ACMP F FDS Wif4ifE 8 , i§5% How fo Use the Interconnection of OPAMP, ACMP1
and FDS for SO8PB16 (document AN12836),

ACMP1 EiiB
+ ACMP1+ i AJR : PTA3/ACMP1INO/OPAMP+, PTA3 5| B Fi FiE 3 + Shiz i 9 i
+ ACMP1- % AJR : DAC %t
« ACMP1 % H6ERE | HIBTHBIRREER ; MRBERBER , NERR FDS H MR &L
+ ACMP1 FREfifE&E , ACMP1 i th £ FHid /A il & i

FDS B &
« FDS % AJE 2 A€ ( FIN2 ) , ACMP1 Flififa B4 FDS AR

 fii& FDS FDSOUTO-FDSOUTS5 % iEiE : FeeBX R 6 NEIHIEE |, fF 6 NI BESEE ML , 6 M5
BWHERRNO

ACMP1 1 FDS HIAEPEZE W B 10 FiRo
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ABRRZEE

|

FDSOUTO control

ACMP1 interrupt outp‘uLFW]' N|
| AP FINEZ

FDS fault input | £ing CFINEST o

| g CEREEL Ii

| pins CENES o™y D

| Fine FDEN Latch

Bus clock

[ 1 15— ]

1
[EINCZFINLEFINLSFINLATRINL]FINLAFINLIFTNLD)

FDSOUTY control

3 . INT_REQ

10. ACMP1 # FDS Ky

+ £ FRDM-MC-LVBLDC iy EBERF — MK , EAXNRAYT , REM S08PB16 fAZBZE M EHBL BT, E3RFR
NMAY , ERURBEEEREMEANERIEHEE S08PB16 Y AEHz M 1T X4

5.3 ADC

ADC REERBLEEMERFLER , RFEATIAFAENSRE, SEE. REEH#TLHR , XUNBIEHISNRE
R

ADC BELE :
o BEnte, BT8R IER 1
« 12 IRERBE, KXEEE
- BERNRERE , PTA3/ADP3 BEATREERFLER , PTB3/ADP7 BERA TRXHEERBLEE

5.4 MTIM1
£/ MTIM1 #83R7=4£ 1ms B R RTA TRIRBSHRN |, REFRNLFHEF,
MTIM1 B :

o %A EE MR IR
o %AEDM , modulo KWENR 16, MTIM1 BHEFSARE BB 1 kHz.
o fEREFRHT

55 IPC

FRRTAE e 325188 (IPC ) #ERAFE FTM2 1 MTIM1 89 FRTE S RRSETMHPHRE, 72X BLDC BHEHNANKRBS |,
ERE FTM2 FliE £ RS T MTIM1 R ETE LR,

MTIM1 B9 R B4R R ZRA& A 0, FTM2 My h R £ L Rig N 3, FTM2 W EfiERaTBlie & MTIM1 B ERARSS , AT FTM2 &
MRS 2 AT , MTIMA B P i RIS S4B LE .

IPC BLiE :
o {EBEFRHTIL B EIES
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o FTM2 FHffE K& A 3, MTIM1 B HT4E 48N 0

5.6 KBI

FHHIRE (kE SW3 ) AT 84 demo ERHITFF 5x M, B IE S08PB16-EVK HFI/REE W &1 , PTB2/KBIOP6 #{ELE K SW3 1%
BRI ABE,

KBI ELi& :
o R TR
 KBI F#fix i
- 82 PTB2 #7 KBI 5|k

5.7 PORTA
=HERERBERESERET PTAO, PTA1, PTA2, BETFMENBEXEESEREZEERESH GPIO EREN.
MEBHIETIERN , HFIAE T LAEE i iEEGX 3 N5 BN EREE.

PORTA ELE :
- BLE PTAO, PTA1, PTA2 BB s B s A , A FilERE
6 HMH4XEIM

AWNET BLDC BHNMANRMARIT. NZRENFERETEZIEATILANEES
« MTIM1 FR B
« FTM2 i

6.1 XHBRER
EEALUE | MARFNRATAERNNERE S ATRER | main(EHARRED B 11 AR
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]
Start
et m::ﬂziﬁM Hall mitialize
PTAL/PTAL/PTAZ: mput enable
ADC initialize
button intialize
PTA3/ADP3: cample lx i . -
PTB3/ADP7: sample Ud FTB2: KBl interrupt pin
J' MTIM1 intialize
ACMP1initialize Period: 1 kHz
ACMP1+: PTAS
ACMP1-: DAC output Interrupt ensble
Intesrupt enable
l FTM2 intialize
Period: 10 kHz
FDS inttialize configjureé PWM channels
FDS input 2 enable Interrupt enable
FDSOUTO™5 ouiput value set to 0
IPC initialze
FTM2 nterrupt priority higher
than MTIM1 interrupt priority
1. EHBRER
6.2 MTIM1 Hpf
MTIM1 TR SR X BT IR B 12 PR,
ET S08PB16 K =HTERIELT B 41#2 4, Rev. 0, 09/2020
Application Note 12/24



NXP Semiconductors

BRI

Demo mode detect ’—‘
Limit current
Change detect

MTIM1 ISR
Period: 1 ms

State machine
detect and switch

12. MTIM1 R IRS BT

SW3 is pressed to turn on or off the demo mode.

Demo mode on:

Motor run speed cycle is:

1000 -> 2000 -> 1000 > -1000 -> -2000 > -1000 -> __.
(rpm)

Demo mode off:

Motor speed is changed according to the given

required speed.

-Determine whether the limit current value needs to be
updated by detecting variable Limit_Current

- Update the ACMPI_C1_DACVAL will change the limit
current value.

Applnit

- intialize all variables

- ADC samples Idc and Udc

- enter to Fault state in next MTIM1

1SR loop

AppStop:

- ADC samples Idc and Ude

- Required speed detect, if required speed larger than given min speed, enter
to Run state in next MTIM1 ISR loop

- Software fault detect, if fault, enter to Fault state in next MTIM1. ISR loop

AppRun:

- ADC samples Idc and Udc

- Calculate speed ramp and speed error, the two parameters are used in PI
speed controller to get PWM duty cycle

- Required speed / speed ramp detect, if the values smaller than given min
speed, enter to Stop state in next MTIM1 ISR loop

AppFault:
- Disable the 6 PWM channels
- ADC samples Idc and Udc
- Determine whether the overcurrent hardware fault and
over tage faults are

- ACMP1 interrupt flag is clear, ACMP1 output value equal to 0, software
faultis removed.

- Idc and Udc sampled by ADC are within the limited range, hardware fault
is removed.
- If the faults are remaved, enter to Fault state in next MTIM1 ISR loop
Please note: when the state machine change form Fault state to Stop state,
all variables should be reintialized

Speed ramp:
Execute ramp function EQLIB_Rampl6 to generate ramp speed.

Speed error:
Speed error is cakculated by comparing required speed and actual speed.
Actual speed is got from FIM2 ISR.

PWM duty cycle:

The speed error enters the Pl speed controller te adjust the duty cycle of the
PWM pulses, which corresponds to the voltage amplitude required to
maintain the correct speed.

Pl speed controller function: CTR_ControllerPI16

6.2.1 RAEN iRk

FRENBFFBELT LA FIRE: init, stop, run, fault,

£F S08PB16 Ky = 8T RIE R EHLEH, Rev. 0, 09/2020
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Start .
AppInitToStop

If(fault_flag==0)

speed_min)
aStop()
If(Speed_req > speed_min)
AppStopToRun()

AppRunT
If(f4ult_flag) i

AppStopToFault()

If(fault_flag)
AppRunToFault()

13. ERBIREE

6.2.2 &R Pl IR
AR B 12 WA, SRR Pl BIZRE AppRun kT, JUENEE RSN RBTEANEL , B 14 REE P RBNREER.,

|
| speed Ccommand Speed + . Speed | Speed Pl |DKY(WdE! ,
[ {Required speed} Ramp _ bror Controller |
|
| Actual Speed |
|

14, HE Pl G REER

1. ERERRE

HTEMNNAR-—MNEAARENRS  ALENARFFLAFAHEES S  BNRETR2EH, —HAEERERM
¥, LESRBHREXNS KEEFERENKEIREGT (FTRNEEE) .

EARXR AT , ECLIB_Ramp16 FE=/MNSHORREEEREE R,
- TE B EE(RAMP_SPEED)
o HALBEEE ( w16Speed req )
o ERERIE ( w16Speed ramp )

RAMP_SPEEDWIEXY T :

/* Speed ramp value settings for close loop */

#define SLOW_PERIOD_ US 1000.0//us
#define RAMP SPEED S 10000.0// (rpm/s)
#define RAMP SPEED (RAMP_SPEED_S*SLOW_PERIOD_US*32768.0/1000000.0/N_MAX)

LT RAMP_SPEED ZHREZTHBHMN . XTREHRNERESERGFRENE,

£TF S08PB16 8 =T RIE i L # &, Rev. 0, 09/2020
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15 £/~ ECLIB_Ramp16 B#EAE XN S KRB ERBRFABREME , FEMNREERLPEENTE.

ECLIB_Rampl6

wlGSpeed_ramp + RAMP_SPEED

Samller than w165peed req

No

b

Retun: wlbSpeed ramp + RAMP_SPEED

wiGSpeed ramp - RAMP SPEED

yes

No

r

Return: w165peed req Retun: wl6Speed ramp - RAMP_SPEED

15. REFEFHNRE

2. PIiE#I88

EE Pl EEEAT LY EHERE 5EXFRRE 2 BMREIRE (wi6Speed_error = w16Speed_ramp -
w16Speed Act fit) . Pl ZEIZRM L , (ERFEMEMNSA BN BERIEE , £i2E PWM ZEE FTM2,

oIS (Pl EEMEA RN T AR,

u(t) =K, e(t) + &' J-te(t]d:

KA
.« et): MM AIRE
o u(t) : RHEEYIR IR
© K, : BHEEY E I R B
« K RENIR D RE
EREARAUNRTA:

&
u(k) = Ky (K) +K T, ) ()

L

. T, RAERTE
. e(k) : BWEHEMMEAIRE
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BRI

© uk) : BRUBRYER IR
© K, BEUR AR
© K BRUENRD RE
Pl #ZFHIESNTEF 27 AppRun()EEIFITER , ZEEE 1 ms WA X , M PI #5256 KAERTE (75) 9 1 ms,

Pl 2R — NMAAREEIRE (W16Speed_error), 5 — M ARIEM Pl 12 SRS BV EEN 84 sSpeedPiParams (K,
K, ...)o FTEXES KA T Pl #2427 E % CTR_ControllerP116,

CTR_ControllerP116 E¥kK % tH 8 uw16Duty , 1 FTM2 ISR F# A FE#H PWM Szt
EARAF , K, REN 10, GIREN 1. MRERXEERERLHIN , BLAEFEEXLESH,
B 16 £/~ 7B # A CTR_ControllerPI16 EZIREL 5 Z2 b Pl 251852,

CTR_ControllerP116 )

Negative/Positive ertor check

I

Calculate proportional portion:

K * wiaSpeed error

L

Calculate integral portion:
Ki * wiltSpeed_error + previous
integral portion value

Calculate duty cycle:
proportional portion +integral portion

-
Duty cycle output limitation check:
0 =< duty cycle <= PWM modulk

h

Return: uwlaDuty

16. R EZHHNREHR

6.2.3 BREITHE
EiR % B iHRAe N B EE FRDM-DC-LVBLDC iR 7L |, 0 B 17 FFoR :
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=M
C22 ||0.01uF
950V
ADC MID R4,(.l ~ 20K
L CSDCBH TPE
R3% 1K 5
R36 + 7
CUR _DCB 5
ooio R38 1K 6 u2B >> -
2w . FAN4852
| csoeBL
GNOM Gain=170.01720k/ 1k = 0.2 V/A R39 20K
FS Cument = 1 .65V / 0. 2VIA = +/-8 25A -
F=1/2*Pi* 20k * 10nF = 796Hz
C23 ||0.01uF
i
1ls0 DCB Current Sense

17. EREERRAN B

ME17FFR, LEEBRHNSERER 165V, R 0.2 V/A, 5 HiERES S08PB16 ACMP1 [Eigiiti A, MRMERREIR
Ri,MWHERTEAE

ACMP1 [Ew#i ABE = 1.65+0.2 x/

BIES52EHRACMP1 WEE WA , DACHiH , ACMP1_C1_DACVAL +1)/64 x Vin , #{EEN ACMP1-89%I A , ACMP+HI%
ARIZ/NF ACMP-BIA |, AIABEI TEARE !

(ACMP1_C1_DACVAL + 1)/ 64 x Vin>1.65+0.2*/
R
+ Vin: DAC W&E 8% , "R Ak VDDA BV)EASEBE
o i EERRRE
Hitt , ATUBEERE IR AKX E R ACMPT_C1_DACVAL M{ERE R B RIRE,

6.3 FTM2 S i
FTM2 FITIRS A A3 B 18 FiRo
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- Parameter: uwi1bFTM _cntr

FTM2 interrupt - Record the number of FTM2 overflow period, which is
counter used to calculate the actual speed.
Motor vector - Read PTAO/PTAL/PTA2 input values,
calculate - Define a pattern to cakulate hall signal value
- Get the hall vector
FTM2 ISR
Period: 0.1 ms - Control PWM channel output value according to the
Commutate detection of motor direction and hall vector
- Use FTM software controlled output function to
control the 6 PWM channels output the desire values.
PWM duty cycle Use the duty cycle obtianed from MTIM1 ISR to update
update the duty of the 6 channels.
" - uwlb6FTM_cntr is used to measure commutation
Actual s 4( interval period (uwi16Comm_Period)
measure . .
- The actual speed is calculated according to the

commutation interval period.

18. FTM2 i RS BF

WE 18 AR , 7 FTM2 ISR Rl TIRREMSSEGRRENE. U TATRNERTEAHER,

6.3.1 48
FHERAE 24 E TN BLDC B3 1T R BHEN =8,
EWRI A | Mz AR S A s REsEs | BRENSHEEFRFZ MONEXRAATNRRE, B TUETRENF
HERIREBRESTVIRAE , RS LB EIEFERENRIER.
REFANE T AT | AR ARAERNE LD B 19 AR,
"R
TEAENHNERBREZENETRE=ZMHEFTE , BLSBETFRBRXNMNERETEETIL , EBREMAR T
AFHF align AR ERESMNETBRXINNNERES.

Hall pattern definition Vector Commutation definition Commutation definition
definition Clockwise direction Counterclockwise direction
PTA2 PTAO PTAO HALL Vector | Phase | Phase | Phase Phase | Phase | Phase
Hall3 Hall2 Halll signal A B C A B C
1 1 0 6 1 + - NC A+B- - + NC B+A-
0 1 0 2 2 + NC - A+C- - NC + C+A-
0 1 1 3 3 NC + - B+C- NC - + C+B-
0 0 1 1 4 - + NC B+A- - + NC | A+B-
1 0 1 = 5 - NC + C+A- + NC - A+C-
1 0 0 4 6 NC - + C+B- NC + - B+C-

19. MERE XL
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BRI

ERMERAH BLDC B , BREBRBFN 120 ERAERE  ©IIATRNE FHBEE, BX 1117000 5\ , FAAE =/ MERH
B HASTE - BREEAMPRS. 860 EBAEES MM, BMNEXTERESIHERIXLUIKM Vector , RERHE Vector
ERTHREGSRE, RASROT

« BERESHITE .

Hall_signal = PTA2_Hall3 x 0x04 + PTA2_Hall3 x 0x02 + PTA2_Hall1 x 0x01
* Vector EX :

Vector AT SUBN E XK BRA B2 : vector_Table[HALL _signal] = {0,4,2,3,6,5,1,0}
< 48

B RHE Vector EXREH A , B, CHBEENBEBESERZIMKRME , 5E B 19,

WARR LA R BT, E FROBMH FHOB 2 MM AR NRIFRTHERNL 90° , BURBH&RANFE, 17 # BLDC BAEE
BT, MIUETE AR A T ROE 2 [ 8 A ERFFEE 90° , KERAKE 60°X 120°ZH 1L,

BYASEH  BNEHATUREANTHENETHBRAE, EFHEREBEXAERFUTRE —NENKE. BEEIEBRMN
RN 6 RSRBNETFNE, AMREFHNB-—IMNEUTENEFHERE. S8R B 19 WRMAIREF , £ B 20 PEHT
ANBERRSURMEMNE FREBEXE.

B+A Veorb C+A-

I Halk100 \
Verter S Vectar 1
Halk101 Halk110

Bl > B
Phaee / \\ Phaee B
Vector 4 "
Halt 001 \ IHI:IJIIIJ

20. A EHIHEFRIER R

B ER/NE FROBME TRIE 2 AINRAN FRED,

wmE 21(@)fi ™ , HEF7E Vector 1 8, 34T A + B-#24#8, % FIFM Vector 1521T% Vector 2 , BN EFHNEFHBZ BN A
&, LASEDUm BT 4 BESE .

m @ 21(b)Pi R , Z¥F7E Vector 1 B , 1T B + A4, # FI9M Vector 1 IZ1TE Vector 6 , JH/NE F M F LB Z B # A&
B, USSR RERE

BA vector CHA- BHA vetors  CHA
hase A
Vector 5 Vector1 Vector 5 Vector 1
BC- £ - > CB- B+ € > CtB-
oo \--”'n@\ase B Phase Phase B
Vecor 4 Vector 2 Vector & Vector 2
Wector 3
Wector 3
A+C- A+B- A+C- A+B-
(a) clockwise commutation (b) counterclockwise commutation

21. YEFETE Vector 1 R — Xt E
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RiftER

=HHHBEERA 6 N PWM BHTE |, BHAREER HPWM_LON #E3X, MR BZVLMIRER A BN IRETE , BIRIFER (A+B-) -
>(A+C-)->(B+C-)->(B+A-)->(C+A-)->(C+B-), E—1HAEAHN , RALEMAN PWM W FW B 22 FiR :

0° 60° 120° 180° 240° 320° 360°

22. BEEERMAAN PWM ISR

6.3.2 SKFRIEE N &

TRNARFHNEEREEEHHTTHRN. FAEEREESRUTMELHRAME (N_MAX =100000 rpm ) , REFE-1,1)
ANTRSH /MR Q115 BRANWER 16 LB F ( x 32768 ) -

5 60° B AREMIRMAER , uw16Comm_Period , MZ I MK EER NUMERATOR_FOR_SPEED T L ARITESRREME | %4

BHEE NUMERATOR_FOR_SPEED Rl LA RIE R NREH. KFRERE w16Speed Act fit I EABERX w16Speed ActiE
KEBE , wi6Speed Act ATLMERL T ARITE :

NUMERATOR_FOR_SPEED

wlbSpeed Act = uwleComm_Period

X NUMERATOR_FOR_SPEED BEMEN R :

NUMERATOR_FOR_SPEED = ((PWM_FREQUENCY_KHZ = 1000.0 = 60.0/6.0/PP)/N_MAX) = 32768.0

A
+ PWM_FREQUENCY_KHZ: 10 (kHz)
* N_MAX: 100000 (rpm)
* PP: 2 (pole pairs)

7 NREmME
)R BLDC S8 ALZ %I R A A € FreeMASTER 5 PC —i2#2 4l , 5 EVK R LAY 1R SW3 RiRHIRE,
BEERERATSREEZEGHNRY , ARB I BLDC BHIEFIRET,

1. 181E B 23 RO BRIEHNBRERL.
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RiftER

oo el L
= 0015 Trsraog

: tl
L= ;_J

»019 NXP

SO8PB16 -

BL.V.
EVK

8 l.u . - ==
i) e y &
#-d20

el hap-

l-hlm

C5-infe)

U .
RS e ==
¢ I. ir’n) :

23. S08PB16-EVK Bk iR

2. {8tk SO08PB16-EVK FF K 4R
7, XES|IMEEERST FRDM-LVBLDC FF 4R LRy AR EFIE S,
7 R3/R6/RI/R12/R13 A2 0 Q B, HSE B 24 #H{THBRIEU,

PTAO/PTA1/PTA2/PTA3/PTB3 # S08PB16-EVK JF &k L BRIAEZTIANERE. BEM
ZEZEN R1/R4/R7/R10/R11 &b HY 0 Q ELPARSER |

{

R13 0

Default

24. S08PB16-EVK &tk

PTAD & B o0 < >>PTAUBUTTON_1 PTAD &S Rl powpy O <55 PTAVBUTTON. 1
L/\F& @ﬁ—(ﬂ S>PTANMC_ENC_| R3 0o 0 < S>PTAOIMC_ENC |
PTA1 D il L < >>PTAIRGB_BLUE Rd 0
© PTA1 <> | DNP |
IL/\6}‘,;§\U—< SSPTAIMC_ENC_A RE 0
PTA2 K3 B o2 {OPPTAZRGB GREEN  pommml>  pra2 R gy O
IL%M\U—« S>PTAZMC_ENC_B R9 0
RI10 0 _ "
PTA3 > % < >>PTAYANALOG_IN PTA3 DNP|
% S>PTAYMC_CUR_DCB R12 0
PTB3 <> R 0 ¢ >>PTB3IRGB_RED ey °

| PTB3 R11 < >>PTBYRGB_RED
<{>>PTB3/IMC_VOLT_DCB @-—<< S>PTB3MC_VOLT_DCB

Rework

{ >>PTA1/RGB_BLUE
{>>PTAIMC_ENC_A

{>>PTA2RGB_GREEN
{>>PTA2MC_ENC_B

< >>PTAJANALOG_IN
{ >>PTA3/MC_CUR_DCB

3. @it Arduino 3 03E#E S08PB16-EVK 7 &4 #l FRDM-MC-LVBLDC 7 % 4%
4. gORF BN =M% ENEBERESEREE FRDM-MC-LVBLDC F &R L,
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R
. ¥ USB %i%1#2%] S08PB16-EVK #x&; OSBDM # 0.

. £/ CodeWarrior ( 11.1 JRBESIRE ) HIF IR , AREFHTE4TRISH.

. A FreeMASTER ( 3.0 & 3L ERRZN ) $TFF S08PB16_BLDC.pmpx , =i project > options > Comm > Communications
> Plug-in Module , #%3% FreeMASTER BDM fEREE A , &ifi project > Options > MAP Files , %% .abs X#F1E
4 Default symbol file , File format 77 Binary ELF with DWARF2 or DWARF4 dbg format, E#&E & B 25 FiR.

3 508PB16_BLDC.pmpx - FreeMASTER
& OO o T CES S & 2> euh e o g
File Edit View Explorer | Project | Tools Help

Commands...

2+ & |5 K :lTahoma W -l B i G

Reload Symbol File Ctri+M
Select Symbol File...

Resource Files...

Options... Ctr+T |
\ ‘ Please specify the URL of the document describing the item currently selected in the project tree.
Options T e x Options ®

Comm | MAP Files | Pack Dir | HTML Pages | Deme Mode | Views & Bars ———| Comm MAPFiles | Pack Dir | HTML Pages | Demo Mode | Views & Bars |

Communication

ription docu oefsitambel | |

C BS232: port: |COMT j | I
: [a600 o 15,
Speed: Timeouts. List of all valid | TR rive - NXP\Project2008\PE16\PB16 BLY S

® Plug-in Module] [FreeMASTER BOM Communication Plug-in (Cartexi, Power | splayed rega symbol files: =

Connect string: | [drv=6:ptype=3pnum=1 devid=:deviock=( =] Configure... View
[ Save settings to project file ¥ Saye settings to registry, use it as default lr'lole-r"hvmﬁh selfﬂt?_d in the list will be used as default symbol

ile when the project is opened
Commupication state on startup and on project load the Control On Load

© Open port at startup S ]

@ Do not open port at startup [ Synchronize variables each time the symbol file loads
( Store port state on exit, apply it on startup

[+ List errors (variables using undefined symbols)
[ Stgre state to project file, apply upon its load Advanced... ® Always © Except after project load

Wi ik | | il i

25. FreeMASTER #&itim

8. [ FRDM-MC-LVBLDC #R LRt 12V ERBE , AR5 %2 & FreeMASTER L/ GO %4 , FFEEMSE (rpm ) iREE

A Speed_req XA&AE , S EHES) Speed Required SBRELZ S B3N,

9. FreeMASTER #£HIMEMN B 26 AR , AAATEERS , demo WX izH , RRENERUKRRE/ERFLERERDT

B EARSH/Z BRI KET SN
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Ea e

Q SO8PB16-BLDC.pmpx - FreeMASTER
¢ File Edit View Explorer Project Tools Help

(EHAD -~ E IT@“-".‘;Q da b B EL > [l o o i [T] 4 e gt K2 [Calbri - Pl e =

| . S08PB16 BLDC Motor Control Demo
Demo Mode Control

@ S08PB16_BLDC

al5cor

Speed Gauge

Demo Mode

Real-time display state

machine/DC-bus voltage & current
DC-Bus Voltage
0 2 4 6 B 101214 16 18 20 22 24 26
L

DC-Bus Current
1 2 3 4

Require Speed Slider Limit Current Slider
Spead Required Current Limitation

N4 Semiconductors, Inc. 2020, Designed by MCU 52 Teas

peemsc==mms \/3riables scope

=t

| Name Value 1 Unit P
wl6Speed_req 0 rpm 1000
S ) |wl6Speed_Act_fit 0 unit 1000
_ wlbSpeed_ramp 0 unit 1000
|uwl6Duty 0 DEC 1000
|eBldcStatelndex STOP ENUM 0
|HALL _vector 2 DEC ]
| Vdc 12.3352 unit 1000
|Idc -0.0276947 unit 1000
' Demo_Mode OFF [0] ENUM 0

Connection Info BDM Communication Plug-in (CortexM, PowerPC, HCS08/12, ColdFire);

26. FreeMASTER 24T HE

8 ZEN M

BURFMATM https://www.nxp.com FKREL,

1.
2.
3.

MCI9S08PB 16 Reference Manual (document MC9S08PB16RM)

How fo use the interconnection of OPAMP, ACMP1 and FDS for SO8PB 16 (document AN12836)
BLDC Motor Control with Hall Sensors Driven by DSC (document AN4413)

BLDC Motor Control with Hall Effect Sensors Using MQX on Kinetis (document AN4376)
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