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1. R

X7 T)5r— 3>/ — kTlE, RAI306000 ZFEAL=FR—ILICHE3ISTLADCE—42M 120
EEERERMEYINTOTSLERET EHE. RU., BEXIEY—IL Tn Circuit Scopel] *: D4 7
SYZEERTBAEICDONTEHRAT S,

E:
1. BBV —IL Tn Circuit Scopel (LAF%E. ICS)IE. %RE#H TRV by TSHROBATT,
et TR by TS5 hitp://Iwww.desktoplab.co.jp/

1.1 FRIRE
I

A7 T r—2 J—rARRET B TILTOY S LOREFEZREZ Table 1-1, Table 1-2 (2R T,

Table 1-1 Y7 by =z 7HREE

Integrated Development Environment CS+ for CA, CX V3.02.00 [15 Mar 2016]
Compiler CAT78KOR V1.72
Integrated Development Environment CS+ for CC V6.01.00 [01 Dec 2017]
Compiler CC-RL V1.06.00
Integrated Development Environment e? studio Version: 5.4.0.015
Compiler CC-RL V1.06.00
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Table 1-2 /\— K™y = 7B RIS

On-chip Debugging Emulator RENESAS E1 Emulator (ROEO00010KCEQOQ)

Operation Checking Device RAJ306000 *2

RAJ306000 Series Evaluation Board RTKOEML2A0D00010BJ

E:
2. MCU(RL78/G1F)& 71) KS A4 /\%ANE L 1= SIP &5 T#H % RAI306000 DI % Figure 1-1 [Z5R
ER
RAJ306000
Pre Driver '
MCU
(RL78/G1F)
Figure 1-1 RAJ306000
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R—JL IC #IFH 120 E&

2R FEE A 1]

RAJ306000 Eit#m

2. VATLEBE

ALATLOBWEEL LT, RAI306000 D R T LR % Figure 2-1 IZ5R T,

F

- USB cable

E1 Emulator

RAJ306000

FmR

o [CEaF
+ Motor Control Tool (ICS) T
o
USB cable

Clrsl

. UART

RAJ306000 Ev aluation Board

RAJ306000

Mcu
(RL78/G1F)

Peripheral

Figure 2-1 LR T LMK

R18AN0038JJ0104 Rev.1.04
Apr.07.20

Page 5 of 54
RENESAS
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21 N—FYHTT7HER

N—FRO T 7HEREE LT, RL78/GLIF & 71 K54 /1\DE#E % Figure 2-2(Figure 2-1 FR#RER)IZ.
RL78/G1F & Peripheral & M#&#iE % Figure 2-3(Figure 2-1 #RER)IZRT

RAJ306000 EFfHiZ IR
RAJ306000
RL78/G1F PreDriver -
AD A3
P27/MNIT
/ ] ISENADIN ||_|
LD A3 UHOUT ]
P146 | H U E
TRD t 77 =) :I..
P10/TRDIODT [ ] TOINF =
p1/TRoI06T  [_J—]_] TOINE VHoUT :I_l
P12/TRDIOBI [ | TOINC v E
P13/TRDIOAT  [_|—__] TOINB VLOUT ]
p14/TRDIODO  [_|—— | TOIND !
P15/TRDIOB0  [_|——1 | TOINA = :l-'
P16/TRDI0CO [ ] TOINH WHOUT !
P17/TRDI0AO ] ToINg W [ IT
ALARM A 51 our [] :|-|
P55/ INTP4 [ ] ALARM
e ISENP i
psa/iNPs [ — 1 Hic.u 1SN [
ps3/intP2 [ | Hic.v
DrvaND [
P52/INTP1 [ [ 1 Hicu =
SP100
P51/5000 st vRees [ ]
pso/sio0 [ —1J 0 e [
P30/Scko0  [_|—1 ] SCLK i ]
Poscs ) 1108 o O
AGND
AR 3 |:
pos/TRJI00 [ ] %K VREGS [ ]
AGND
TBiRER Eq
vss I
VDD I
Figure 2-2 /N\— K = 7R (RL78/G1F, U K354 1)
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RAJ306000 EFfifiE4R

RAJ306000

LED £ h
PO1 LED H A1
P00 LED H 51 2
P141 LED H 51 3
P140 LED 71 4 |
P43 LEDHAS(F T 3>) |
P42 LEDHEA6(F T a) |
P31 {LEDSA rHA G T3 |

[T

rITIWRAYFAA

P122
P63

CN/CONEI Y X R A F |
k1) A SW A1 (ICS s EIERD ON/OFF) |

[1[]

TV 2ARALYFAA

2

P62 E—FYBAAG T aY) |

FFOGAN
P26/ANI6 { FUA—LARJLARA / RYa—L |
P25/ANI5 OB ERY—I R4
P23/ANI3 WEEE=% #AT2az)
P21/ANI1 MOS FAH—=S R4
(FFvav)

P20/ANIO RAJ306000 HH— = X 4
(FFvav)

UART (ICS FA)

P03 /RxD1 I o
P02/TxD1

SPI101

pr6cs @ [

P75/SCKO1 SPIOT 4 ¥ 8 T —R
P74/S101 FTvay)

P73/8001
11CAO

Pe0/scLA0 [ [ICAO A 8T T—2R
P61/SDAAO #FTvay)

Figure 2-3 /\— F) = 7#8R(RL78/G1F, Peripheral)
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R—JL IC F|FH 120 E BT EEFIE
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22  N— K7k
2.2.1 A—HAL 3T —R

ARORTFLDA—HYA BT —X—E % Table 2-1 2R,

Table2-1 Aa—¥A/ 24871 —X

HE A3 7 —RE @ Hge
ElE5A M CW/CCW 1Y & X R A v F(SW1) or ICS #5745 MiEREA JI(CW/ICCW)
[El#5iRE R ALRILAAIRY 2—L(VRI) or ICS EERREIESEAA(T AT E)
START/STOP R ALRILAAIRY 2—L(VRL) or ICS E— 2 OERfR/E LIRS

- BEEER SHKT
LED 1
7 - IS—HEE R
CE—AELE HLT
LED 2
) CE-SEER A
- 1500[rpm] LATF: SHAT
LED 3
tih - 1500[rpm] Hi: =L
€ LED
LED Hi4 4 » 3000[rpm] BATF: SHAT
» 3000[rpm] i =T
- EEEER SHAT
LED 5
7 - IS—HREE R
- REEER SEKT
LED 6
7 - IS—RRER ST
BETNEEETRE VMEEE=4 VM EEBIE(A )
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R—JL IC F|FH 120 E BT EEFIE

RAJ306000 Eiti#m

ARORATLDRLISIGIF ifFA v B 7 —A—& % Table 2-2 IZ7R T,

Table 2-2 ¥wF4A > % 7 T —X(RL78/G1F)

i ¥ & Hae

P27/ANI7 TY RFSANERAEAN)

P10/TRDIOD1 R— kA or PWM HF(W,)

P11/TRDIOC1 R— A or PWM HH(V,)

P12/TRDIOB1 R— A or PWM H F(W,)

P13/TRDIOAL R— b or PWM HH(V,)

P14/TRDIODO R— bH A or PWM HH1(U,)

P15/TRDIOBO R— FHA or PWM H H1(U,)

P55/INTP4 ALARM 5 AR

P54/INTP3 W #87R—IL IC EE A A/EH

P53/INTP2 V #7R—JL IC B A H/iEH

P52/INTP1 U #7R—IL ICIES A KR

P51/S0O00 T RSANFIHAT—2EAh

P50/S100 T RSANGIEAT—2 AN

P30/SCK00 T RSANGIEAY Oy A

PO5(CS) T FSANFIEAFYy TELY b

PO6/TRJIO0 TURSANAYRTLYIOYIHA

VSS TV FER

VDD EER

P146, P16/TRDIOCO, P17/TRDIOAO RERAIRT

PO1 LED 1 1 |&T/AEKTHIfE

P00 LED 51 2 sAT/AE KT

P141 LED 71 3 sakT/SE LT Hil 0

P140 LED 71 4 sakT/ELT &l

P43 LED 51 5 smKT/AEKTHIfE

P42 LED 51 6 sKT/EKTHIf

P122 [E1&x 74 MBS EA 7(CW/CCW)

P26/ANIG EERERSBEAN(TF O JE)
E— 4% [EERAA/EIEIES

P23/ANI3 VM BIERIE(AR)

P03/RxD1 ICS F UART A%

P02/TxD1 ICS F UART /1

P31, P63, P62, P25/ANI5, P21/ANI1, P20/ANIO

P76(CS), P75/SCKO01, P74/S101, P73/SO01 RAE AT

P60/SCLAO, P61/SDLAO
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RAJ306000 Eiti#m

RKORTLDT) FSANHFA 22T —RA—& % Table 2-3 2577,

Table 2-3 ¥§FA4 V2 72z —R(FU FSA4N)

i ¥ & Hae
ISENADIN T RSANEREHED
TOINF E—ZHIEESAF(W,)
TOINE E—FHEIESA AV,
TOINC E—FHEIES A F(W,)
TOINB E—2HEESAA(V)
TOIND E—ZHIEES A H(U,)
TOINA E—FHEIES A ()
ALARM ALARM E5H A
HIC_W W #R—IL ICIESH A
HIC_V ViER—ILICIEEH A
HIC_U UMR—ILICIESHA
Sl SPIRAT—42AA
SO SPIRT—4tA
SCLK SPIAZOYY AR
CS SPIRAFvFELY b+
CLK RTFLYAYY AR
LD, TOINH, TOING RAE AT
VM Power Supply
UHOUT U 4B High-Side Driver(Nch)ER St 1
U U Bt A
ULOUT U #8 Low-Side Driver(Nch)EEENFH 1
VHOUT V #8 High-Side Driver(Nch)ERE B H 1
v V R ARRR I A
VLOUT V #8 Low-Side Driver(Nch)EEEN A 51
WHOUT W #8 High-Side Driver(Nch)BRE1 R H 5
W W AR & H A
WLOUT W #8 Low-Side Driver(Nch)BREIFEH 51
ISENP vy MER TS X AIER
ISENN T MER T A F RBIES
DrvGND 7)) RS54/ A EEEE GND
VREG5 Regulator Output (5V)
UH UHAKR—ILICIEEBAR
VH VHER—ILICIEBAR
WH W HAR—ILICIEBAA
AGND 7)) K54 \7+ a5 EE GND

R18AN0038JJ0104 Rev.1.04
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2.2.2 [EiD#ksE
RKORTLTHERT HEDHED—E % Table 2-4 (2R,

Table 2-4 FED#4#E

Hae
EERERSBEAAN(TFOJE)
AID A 2/N—4 BEBET) K54 NEEHE/VM BEAE)
*FToar: BEAE
[EE5 75 M EA J71(CW/ICCW)
R—IV ICEFAN(LERE)
ARAR—F E—RHIEMEFTHN: R— A
LED H 73 s KT/5H KT il 480
ATV LED T4 bEA. FTLRAYFITV D2 RAYF AR
500[us] 1 32 —N\ILBA<
EEEEETAAIV—5044<
24T RJ TURSANAYRTLAYIOYIHA
443 RD E—SHEESH H: 8% PWM E— FZEERA L= PWM H (6 &)
ALARM {E5#&H
R—IVICEESREM@T v D)
SPI00(Z ) K5 A / I A)
BEAVHT—R UARTL(ICS R)
#* 7 32 SPI01, ICAO

=
i—ld'
3
=

B4 -TFlLA 2=y b

HAERE Y A A

(1) AD 3 2 /N—4
EERRERSEAANTFHOJE). EXREEZ ADaVN—4% ] #FALTAET %,

ADZEHIE, VIO T7 RI)AZFERALT, F¥RILBERE—FZ LY FE—F] (2, THEME
E—FZ O ay FEBRE—F] IZRET 5,

Ff-. AID EHOTHBERE L, 1 F v RILIAY 2.375[us] T, T|AHNBEDOR/NERLZE Table 2-5 2R T,

Table 2-5 A/D A >/\—4

15 H AD av/I\—4 1 Evy F&E1=Y OFIEE F xR
EEEEESEAN | 5.56pm] RTFv S ANIG
(7FBJiE) (EEREREEF L. CW/CCW (2 1100[rpm] ~ 4290[rpm])

. VM B EBITE: 45.9[V] / 1024 = 0.045[V] ANI3
BIEBEIE = . .
T RS /NEEE3PIFE: 48.0[V]/ 1024 = 0.047[V] ANI7

E:
3. FYRSANEREIEX, TYESANBDOADCELYBRAL RS (ADC_SEL)DHREICLY ADE
BT BESENVYBRATAET S EMNTES, ADC_SEL IZ 0x00(VM BEBRH)ZFHRE LI-HE
DFIFENRBREN D,

ML, TRAJ306000 1) —X 1—H—XT=a7JL /Nn— Koz 7# (R18UZ0066JJ0100)] %*
SBLTTELY,
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2) RAFR—k

R—ILICIEE(E—2 DHBHERBES)ZNAR—FMIAHNT S, R—ILICEEOIT Yy RELMHE
Bz, B YAHEFRRALI-R— FEEIRT S,

AEAR— R ER—ILICIEEATDHEAEHEZF Table 2-6 [Z7RY,

Table 2-6 AAAR—FrEFR—ILICEBAA

¥4 "—ILICER
P52/INTP1 U
P53/INTP2 V 48
P54/INTP3 W HH

Ff-. RVATLTIH, R—bHEO#EEEFFERALT. PWMEBAEEIZ, E—2HEEEZEHT S,
AEAR— FEE—FHEEESHE HDHEAEHEZF Table 2-7 [ZRT,

Table 2-7 RAR— FEE—2FHIHESHH

Ui F B E— 2 HlEMES
P10/TRDIOD1 Wi
P11/TRDIOCL Vi
P12/TRDIOB1 W,
P13/TRDIOAL Vo
P14/TRDIODO Un
P15/TRDIOBO Up

i
ABAR— FEANE—FASHEAE—FIZPOUEZZBEDEEZEIZDOLNTIL,
[RL78/GIF 1—H#—X< =27/ /N\— K%z 7# (ROLUH0516JJ0110)] #BBLTTF XL,

B) AT -FLA 1=y b
- 500[us] € 2 —/N\ILBAA<

500[us] € YA —N\LAATIE, AT LA 2=y rD 43—V AT ZFERAT
5 KROATLTIE, FyRILO0EFERT S,

- BEEEREEAEAET) —5247
EEEEEHAR ) —5 08 47IE 24X -TLA 2=y bD T4 —N)LE A TRl 2FER
T5, =120, BIYAAIFERALLG WL, KOXRTALTIEH, FyRILLZFERAT 5,

Ff, RORATLTIEH, FyRIL2EFrRILIZFZFALEL,

R18AN0038JJ0104 Rev.1.04 Page 12 of 54



R—JL IC FI|FH 120 BE @ T 5% 4|10 RAJ306000 EiiF

(4 B4<RI
INILVABAE—FZEFEAL T, 4MHZ|O%EREEZE D, T RSANDIRATLY AV & LTHET
%o

(5) 44 < RD
HEPWM E—FZ2FERAL T, =ZARERA. ERHLEROY O=ZHKEROG N)EHNT 5,

AORTLTIE, E#AM 50[us] T, High 7o T4 7D PWMEHEERRT S, £1=. ALARM R HEF
(INTP4 ifFIZ Low AABF)IE. TU FSANDEDENAA D E—F O RAKEB(E—2HEESLE HHFZE
Low {REE)IZT B,

2 A IEAEF EE—FHEESHNODOEAEHE % Table 2-8 [27RY,

Table 2-8 24 THhIHF L& E— 2 HEESH N

i ¥ 8B T2 HEES
P10/TRDIOD1 Wh
P11/TRDIOC1 Va
P12/TRDIOB1 W,
P13/TRDIOA1 V,
P14/TRDIODO Un
P15/TRDIOBO Up

(6) EYAH
AOATLTERTHENYIAHD—EZ Table 2-9 IZ7RT,

Table 2-9 &Y AH

5 F 4 2\ A
P55/INTP4 ALARM {5 5#&H
P54/INTP3 W #HR—JL IC ESRHEFE T v D)
P53/INTP2 VHER—ILICEEHRE@I v YD)
P52/INTP1 UHHR—ILICEBSREM@EI v D)
INTTMOO 500[us] 4 @ —\ILEA<
INTTRDO F v ) 7EIRBPWM)
INTCSIO0 SPI00(F ) KBS A /I A)&EIE5
R18AN0038JJ0104 Rev.1.04 Page 13 of 54
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2.3 VAN ENE: 157

2.3.1

774V

HoTINTOTSLDOT 7 A ILERE Table 2-10, Table 2-11 IZ5RF,

Table 2-10 4> 7704 S LD T 7 1 L 1)

RAJ306000 HALL_120 CLOSED_CSP_CA V104
RAJ306000 HALL_120 CLOSED_CSP_CC_V104
RAJ306000 HALL_ 120 CLOSED_E2S_CC_V104

Inc

control_parameter.h

IR FSAY S

motor_parameter.h

E—SHERESAY Y

mtr_common.h

HBEERA~NVY

mtr_ctrl_rl78g1f.h

RL78/G1F {RIFMIBEIA v &

mtr_ctrl_rlI78g1f_t2001.h

RL78/G1F & R"— FIKRFLEEAY &

mtr_ctrl_t2001.h

R— FMRFNEEA v &

mtr_main.h

AU, A—HFA BT —RFHAYE

mtr_spm_hall_120_cpm.h

A=V IC FIFA 120 EEBEREFBEREFSAY S

r_dsp.h BESATSUAYE
r_stdint.h BEERA~NYS
version.h YIrDITUEDIVEERAYSY

ics

ICS2_CA_RL78G1F.lib

ICS A5 4 75 ') (CA7T8KOR A)**

ICS2_CC_RL78G1F.lib

ICS 54 75 ')(CC-RL F)*°

ics2_RL78G1F.h

ICS ANy A

RL78_vector.c

ICS REIYRAHNY KT

RL78_vector.h

ICS AEIYRAANY ESAYE

lib

R_dsp_rl78_CA.lib

BES A J5 ) (CAT8KOR F)**

R_dsp_rl78_CC.lib

BES4 TS5 (CC-RL F)=ES

src

mtr_ctrl_rl78g1f.c

RL78/G1F ik 7 L2 AR

mtr_ctrl_rl78g1f _t2001.c

RL78/G1F & h— FIRTFNLEE]

mtr_ctrl_t2001.c

R— FMREFLEER

mtr_interrupt.c

BIYRAFHNY RS

mtr_main.c

A VA, A—Y A2 7 —RFHIH

mtr_spm_hall_120_cpm.c

R—)U IC FIF 120 FE 18 B A MK 77 &1

E:

4. CAT8KOR Al&. RAJ306000_HALL_120_CLOSED_CSP_CA_V104 IZO#HEENFT,

5. CC-RL AlZ. RAJ306000 HALL 120 CLOSED_CSP_CC_V104 &
RAJ306000_HALL_120 CLOSED _E2S_CC_V104 DA EFNET,

R18AN0038JJ0104 Rev.1.04

Apr.07.20
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Table 2-11 4> 7705 S LD T 7 1 ILVER(2)

RAJ306000_HALL_120 CLOSED_CSP_CA V104
RAJ306000_HALL_120 CLOSED_CSP_CC_V104
RAJ306000 HALL_120 CLOSED_E2S_CC_V104

cg_src

r_cg_adc.c

RL78/G1F A/D O > /\—% JLIE

r_cg_adc.h

RL78/G1F A/ID QA v /\—Z IBAY &

r_cg_adc_user.c

RL78/G1F A/D O > /\—# JLIE(2—F )

r_cg_cgc.c

RL78/G1F ¥ By ¥ HANE

r_cg_cgc.h

RL78/G1IF ¥ By HANEBA YA

r_cg_cgc_user.c

RL78/G1F ¥ O Y HANE (2 —H )

r_cg_intp.c

RL78/G1F &l Y) ;A HeALIE

r_cg_intp.h

RL78/G1F &Y ;AHHEHEALIEA v &

r_cg_intp_user.c

RL78/G1F & ) A A EEIL IR (21— F)

r_cg_macrodriver.h

RL78/G1F TS —E&ERAANY S

r_cg_main.c RL78/G1F * A A
r_cg_main.h RL78/G1F * A LB~y &
r_cg_port.c RL78/G1F i 4% fe g
r_cg_port.h RL78/G1F ifi FHERELIEA v &

r_cg_port_user.c

RL78/G1F i FHREME (21— )

r_cg_predrv.c

T K54 N8

r_cg_predrv.h

T RSBy S

r_cg_predrv_prm.h

TYRSANLISRANRGA—EAEERAANYHS

r_cg_predrv_reg.h

TYRSANLOREIT FLRAERA~NYH

r_cg_predrv_user.c

T RS54 NREB(—HA)

r_cg_sau.c RL78/GIF L JTFI)L - 7LA - 1=y MO
r_cg_sau.h RL78/GIF )7L - P LA - A=y MLEBAY S
r_cg_sau_user.c RL78/GIF Y7L -7 LA - 1=y FOUE(O—F )
r_cg_systeminit.c RL78/G1F ¥4t n12

r_cg_tau.c RL78/GIF 24 < - 7L A - 1=y FUOHE

r_cg_tau.h RL78/GIF 24 < - 7 LA 1=y NLEBAYH

r_cg_tau_user.c

RL78/GIF 24 < - 7 LA

-1z MLE(A—F)

r_cg_tmrd.c

RL78/G1F 2 4 <% RD #LiE

r_cg_tmrd.h

RL78/G1F 4 4 < RD LI~ v &

r_cg_tmrd_user.c

RL78/G1F 4 4 < RD LI (1—H )

r_cg_tmrj.c

RL78/G1F 2 4 < RJ AL

r_cg_tmrj.h

RL78/G1F 2 4 ¥ RI LB~y 5

r_cg_tmrj_user.c

RL78/G1F 4 4 ¥ RJ LEB(1—HH)

r_cg_userdefine.h

RL78/GIF A—HEZRAAY S

r_cg_wdt.c

RL78/GIF O+ v F K4

- B4 TN

r_cg_wdt.h

RL78/GIF O+ v F K4

F B RMEAY S

r_cg_wdt_user.c

RL78/GIF V4 v F Fv 5 - &4 TMEB(21—H )
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232 EDa1—IIER
YU TNTOT 5 LORBEES Figure 2-4 12, 77 4 LR & DRIGT T % Table 2-12 2R T,

Fr)Vr—avE
1A—HA 2487z —RXFHH

A A

\ 4
T—A FHE
E$nEEH G, BE/ 2 — VR

A

H/W &l E

RL78/G1F {kFNEE, F1) FS 4 /01

Figure 2-4 > 770455 LOBEHEE

Table 2-12 > 7)L7045 5 LOEBIEE

FIVr—avE mtr_main.c

E—2 HI{EE mtr_interrupt.c, mtr_spm_hall_120_cpm.c

mtr_ctrl_rl78g1f.c, mtr_ctrl_rl78g1f t2001.c, mtr_ctrl_t2001.c,
r_cg_adc.c, r_cg_adc_user.c, r_cg_cgc.c, r_cg_cgc_user.c,

r_cg_intp.c, r_cg_intp_user.c, r_cg_main.c,

H/W il [E r_cg_port.c, r_cg_port_user.c, r_cg_predrv.c, r_cg_predrv_user.c,
r_cg_sau.c, r_cg_sau_user.c, r_cg_systeminit.c,

r_cg_tau.c, r_cg_tau_user.c, r_cg_tmrd.c, r_cg_tmrd_user.c,

r_cg_tmrj.c, r_cg_tmrj_user.c, r_cg_wdt.c, r_cg_wdt_user.c
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2.4 AN E L w

AK7TVr—232/—bBREETEHY T bz 7DEAKLHZE Table 2-13, Figure 2-5 [Z7R T,

Table 2-13 Y27 b =z 7 DEXRTH

IEH

NE

HEA =X

120 EREAR

E— 42 EERFR/FL

E— 4 EEEEA/MAEIEIES (X, VRI(ANIG IHF)D LARILIZE > TRET 5,
ICS MDA HES

ElEr A MIESEL. SW1(P122 #HF)D L ARILIZK > TRET 5,

[EI &5 75 M il i ICS 5 O A ES
EEEERSEILX. VRIANI6 iHF)D L ALK > TRET %,
[ i A ICS MDA FES
Pl FIEI(LARE. EEE PI )
5] %5 52 4 B CW/CCW #£1Z 1100[rpm] ~ 4290[rpm]
BI85 FREAB AL B AR H R—ILICIEBHREMFET v D)8 YAHE(60 EE)

F v ) 7REHPWM)

20[KHz]

R—ILICESBREFET v O)8IYAHE(60 EE)IC.

- PWM Duty DERFE LRBBNF—VERET Do

- 1 [E85(360 E)RTO AV U2 ELDESM S EEEELEHRT 5,
HEPE Pl #I#I%, 500[us]E

LUTFOIS—HREFIC, E—2HEESH AT % Low KEBIZT 5,
* ALARM T5—

- BEETS—

- BEGEEEEEIS—

CAALTY RIS~

s R—ILICEESNE—2I5—

-BEEEITS—

1 E #A

fREEZ LR

i
6. E#MIX. T4BA%EZIEY—IL Tn Circuit Scope] | #BBLTTELY,

Ry [HUL &S
. .ﬂ.ﬂﬂ.v*gj—\—;p

ElERE Wi
. e VREEES
TR <1 o | £
_O | EEPIHIE | G | PWMZE i ; |
Ufak—iL 1
ViEEES o

i PWMZE |

348 _@_E

N B s

B%

—JipF f— mmmm |
Figure 2-5 V7 b x 7 DEKRLHR

WHEEES

I PWMZE# | ______________
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3. #lET04g S5 LERA
AK7TVr—a3r /) —bAREET DB TINLTOT S ALAIZDONWTEHRBAT S,

3.1 HIEHARE

3.1.1 E—7#EERFR/=LE

E—2 DOEEMIE EFLEF. VRL & SW1, F=IE ICSHLDARNITE > THIET 5,

VRLIZIE, 7F7BI AAHEFANG IHF)NBNYLBTO N, TOAAEALNY - L—THNTADZEH#HL
T, NEGEERESEZEHT 5, EEEEIESED. 1200[rpm]Ll £ TE—F OEERRA. 1100rpm]LL T T
E—ADEILEHHT S, Ff-. E—2ORERBIE. TV RSANDE—FAVIRT—EAREEHET
FIBTd 5o

SW1 [ZIF. AAR—FPLI2Z2IHF)NEIYBTEN, A4S 2 - L—TRT. P122 ifF 0D High/Low KEZ
WMBLT. BEARAESEET S, REARIE. BEEAMERETHRT 5,

312 [EEIARERIE. BEEEESE. VM
(1) ElEARERE
SW1 O High/Low K&, FF=IE. ICSHABANTEZEICE>TE—FDEELARERELZRET 5.

E

&

(2) FERERESE
VR1I D AE(7ZFOSE)Z ADEHRT D EICE>TE— 2 DEEEERSELZRTET 5, ADEHRS
1= VR1 MEIL. TEE(Table 3-1)D & 512, REEEIERESE LTHERAT 5,

Table 3-1 EI¥REEESEDEHL

TR
I — F I
RH (EEEERE 5 & 1E: AD ZHE)

B85 5 1100[rpm] ~ 4290[rpm]: 03FFH ~ 0000H ANI6

(3) VM BIE
Ti(Table 3-2)D & 512, VM EBEREZFAET 5, BEELEBEETOREEERIEZ. PWM B AFELL)ZF
B35,

Table 3-2 VM EENO E#LE

T
I Fy¥ R
RH (VM EE: A/D ZH21E)
VM EFE 0.0[V] ~ 45.9[V]: 0000H ~ 03FFH ANI3
R18AN0038JJ0104 Rev.1.04 Page 18 of 54
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3.1.3 [0 i 338 FE 41 160

E—AZOEEZEEREE, FA47-TLA A=Y bDFYRILLIEZTI—F0=Z05SET, R—ILICIHE
BICK B EREIY AAHFERFICHD A EEZIRE. 1 EEKE60 E)FiéENENroEHT S, £, EHL
f=ElIE5RE 2% LT, LPF(Low-Pass Filten)lL¥E%#1T> Tl 45, BEEREEZE OB EZR % Figure 3-1 [T7R
ER

HU
(P52/INTP1)

HV
(P53/INTP2)

|
|
|
|
; l
HW | l .
(P54/INTP3) | ! !
| | | | |
I I 7T I I 1
b “w
T
= T
| | | | EE I
| | | | | 1 L P
BALTHILE ! ! ! ! ! '
TCROI | | | N
| | | "
| | -
I [
—, l /lv/ ¢
DL HrLige HrLi A R A e BURA BB
el

IF—4EEEEm =21 xS/ ThO R REV AT EEES

Figure 3-1 B EERE

AK7TVr—2av/ —bAREET DIV TNTOT S LOEREGRESHIEIE, TEOZRE Pl HIH#HIC
FOTEERERIEEZRS,

V = (K + o)0" - )
Ay

v EERR A o [AlE R A o : [AEEE
Kp,, : SREEPIHIARI LG 5 1 v Kip : REEPIHI RS 53 7 A v s 77T AWE T

Pl I DEEMIZDOWNTIE, EMEZSELTTILLY,
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3.1.4 PWM [Z & % BT &l

HABEDOHIEIZ (X, PWMKIHZEERT 5, PWMFIHIE X, /SLAD Duty LS5 ETEHE
EZHFRELTOCHBAKXTT, PWM FIEIOEEZE % Figure 3-2 IZ7RT,

Ton| Torr

o Du'ty' = # x 100[%]
Ton* Torr THEE

Figure 3-2 PWM %l

CCTC.EREMZUTOLSIZEET 5,
CODZERERE, PWMDuty #RHDDH LA ADREEIZRRT S,

| =

m=

a>m

miZWE Ve EEEGE E: VMAE

Ffe. K7 TV =230/ — bR EETDHHUTILTOTS LTI, GIE0EFavEVITEER
LT, HABEERVEEREFHIHT 5, HAEMFEOEFIvELITHOE—FFIEESH NREHNZF
Figure 3-3 2R 9,

ﬁwwﬂﬁ .
Vﬂﬂﬂﬂﬂl_lﬂﬂﬂﬂﬂMHII_lﬂﬂmlﬂ

Figure 3-3 HEHATE 60 EFavEVY
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3.1.5 JREEER

A7 TV r—2av/—bREETHHOTINLTOT S LOKEEBE % Figure 3-4 I2RT,

S

5
)

/

[RESET EVENT] /
{

f

ERROR MODE

T

. RESET

[ERROR EVEMNT]

\ ’ RUN MODE
[RUN EVENT] S “‘xl
; STOP MODE  p— Ty BOOT MODE :
s 1 1
1‘\“ _______________ ___._}

\"\

\\‘x [STDP FVFNT: l [ when 1000ms passed]
\-\-\-\-"\—\_ s T T-TTT T T T T Y

Figure 3-4 REEBE
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3.1.6 IRENAE

R—JLIC FIFB 120 EBEHIH T, R—IL ICEBSICKYREFHENHFNTES1=5H. BBBEOEE/N
B—F—EITRED,

=L, EEEEHIEEITS=HICIE, 3.13IZRLEESIC, RETLRYD 21 OB T—4 5
TEARERDHD, TD=H, K7 TV5r—>30 /) —bARRETHHUTILTOTSLTIEH, —EBEIC
KBF—TUI—TTOHREFEITL, BT —2AWMBTE 5528 > TREEEFIHIZERT S,

YoINTBT 5 LOKENAEE Figure 3-52RT,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

g_ul_mode_system MTR_MODE_STOP MTR_MODE_RUN

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

g_u2_run_mode MTR_BOOT_MODE MTR_HALL_120_MODE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Voltage [V]

g s2 start_refVv |ecoooooooooo

5 i 3 Time [s]
Rotation speed [rad/s]

g s2 ref_speed_rad_pi |-------m-mmmmmmmmomommioeoeo oy ********************************** *******************************
CP_MIN_SPEED_RPM ffffffffffffffffffffffffffffffffff |

0 ; % Time [s]

Open loop ' Speed PI control

Figure 3-5 EA*%

MTR_BOOT_MODE Tl&. g_s2_start rev. v CHEZ bNz—EBEIC& DA —T VI —TTODHREZFITH
TWb, F¥f-. —TEEHRBBALI-Z L ZE&EIC. EFE PIHIEI%E4TS5 MTR_HALL_120 MODE [ZZ&# L TLY
%o
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317 R TLIREMEE

AOATLIF, UTOIS—REEZEHSL, ThEThOBAICRAGILMEFEET S, VAT LGREMKE
[CEH B REREMES Table 3-3 [Z7RT,

- ALARM T5—
T RSANDLNREAFELEEESALARM B IZE 2T, FU KSANDHEAZENAA4 2V E—F D RIK
BE(E— 2 HIEMES H NI F % Low SKREE)ICL T, BAEBELET S,

BBETS—
BEEERAYCT VM BEEERLC. BEEBEEY I v MEBB)ERHE LSS, RAFLT 2.

-AEREEEIS—
PR EEEREYH CHEGEEREZER LT, AEGEEY Iy MEZBABL-ES. RAGLET S,

CRAALT OIS —

BALT I FIS—ERAYPTHR—ILICESICESNEEIYAHDREREER LT, 24 LTV MEHE
ZHBALTHN\Z—UHYEBEINREL TG NS, BREFELET S,

s R—J)LICEEB/NNE4—2IT5—
R—ILICEBICKDINHENY AHEBICHR—ILICETONI—VFERLT, T5—N2—2%FBRHLE
BE. BRELT 5,

- REEIS—
BEXTERAHTVM EEZZERL T, BEXT(UEERX) = v MEXRB) ZRE L1156, BRELT S,

Table 3-3 Y AT LAREBEERTEE

DR T LIREKRE REE
arzzo- T o
EREERE TS — g:ﬁ;”E”FE 4?%2“
BALFY IS5 B4 L7 R 20[ms]
i Eamn o

3.1.8 AT LREMEE(T) RS A \REHEE
ALARM EERTE L VA2 (ALMOPE) T, 7 RS A NEZEHEEDBSEDNEREATRETT,
HMIE, T—AY—FESBLTTSL,
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3.2 B &4

HoINT05 5 LOEB—E % Table 3-4, Table 3-5 (2R T,

Table 3-4 BA¥—% (1)

T74I% g IR E
mtr_main.c main() s N— Rz 7HHEBEBTEUE L

AR L CA—HA AT T —ANEEEBIEUE L

HAh AL <A A UEABERE ML REKITF U L
KRB, RU. A A FETESIFURL
;o
= A4 VNBEETEBFULHL
= I YFRYT - A4A4TH ) THRETFUE
L

ctrl_ui() CE—RRT—RRADERE

AR L - BEREEIRGIE L MEEAMIERIEDRE

A AL

ics_ui() CE—HRT—RRADER

AR L - BEREEIEGIE L MEEAMIEREDRE

HAh AL

ctrl_led() LED H 1 s ATLE ATl

AR L

A AL

ics_predrv_reg_ctrl() ICSMHEDT) FSAINLTREDFRAAH

AR L EXAHFIE

HAh AL

mcu_sw_init() FIW O FER1E

AR L - FIW 8 0O#E 1t

HAh &L - ICS DAL

- =i U RAREB O
Yy ARV FDEST

software_init()
AK L
A L

A VEBTERY 2EHOMHL

mtr_ctrl_rl78glf.c

clear_wdt()
AR BL
HA: L

A YFREYT - RATOYT

mtr_clear_oc_flag()
AR L
B gL

NILVAHN3aHER IS0 U7

mtr_clear_trd0_imfa()
AR BL
HA: AL

TRDO AVRFIVFISITHUT
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mtr_ctrl_rl78g1f_t2001.c

mtr_ctrl_start()
AK L
A L

E—SiEFHNE

mtr_ctrl_stop()
AR HL
HA: HL

E—4{F1L0E

mtr_change_pattern()
Ah: BEBAE—
B L

E—2HEMESH LR

- BENE—UDHRTE

BB —VIT—HICE—FRT—RRE
=

AR NLIEEIRESIE S L

mtr_get_adc()
A AID F¥ 2L
H 7 AID EHEER

AID ZHE(TANE

mtr_ctrl_t2001.c

get_vrl()
AR L
1 AID TSR (VRL)

FUFLALOD AD ERIERE

led_on()
AT LED Fv RILEF
B gL

LED M = 4T

led_off()
AZLED F¥ RILES
Hh: L

LED OH4T

mtr_interrupt.c

mtr_hall_interrupt()
AN L
B gL

R— I IC ESHIY AHIE
BB/ S — U REEMOT U L

mtr_alarm_interrupt()
ARGl
HA: HL

ALARM I Y A A R028
CE—BRT—HEREE

AR NLEERBEEREEUH L

LR IRRHERR DS 0 ) 7 ESEUH
L

mtr_tauO_interrupt()
AR BL
HA: HL

500[us] &Y iAF+A0LEE
- BERE— FUY B ZHIERE
- BRE P HIHHBAFUH L

mtr_carrier_interrupt()
AR L
B gL

F ) TREIREE Y A0
- E—AEEELFS
CIS—FIvIBEBEEFEUHEL
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mtr_spm_hall_120_cpm.c

R_MTR_InitSequence()
AK L
A L

L= D ZANEOHMHL

R_MTR_ExecEvent()
AN HEARDU
HA: HL

CRT—HRRAOERFETS
CREAANY M LT, EYGREORTHE
HEFUHL

mtr_act_run()
AR E—FRT—ER
B E—82XT—4 R

B ERERDHMEERTUL L
- B2 HIEBREERT UL L
- BENZ—URERBITFUR L

mtr_act_stop()
AN E—FRT—RR
HA: E—42XT7—4X

TS GIEHE TEKFUHL

mtr_act_none()
AN E—FRAT—ER
HA: E—42XT7—4%2X

PUEE Eeg B

mtr_act_reset()
AR E—FRT—ER
HA: E—2XT—4%2R

IS—RENSERT HEOHICBRELEIT O—
NIVEBOMEAL

mtr_act_error()
AN E—ERT—ER
Hi E—42RXT—4X

IS—HREROE—2HIEHERTEARKTULEL

mtr_pattern_set()
AR L
B L

- EEEEETRRESTF U L

- iR—JILICEEE /N2 —WiF

- BBINE—VDRE

- E—AFIEESH N ERERTUE L

mtr_speed_calc()
ARGl
HA: AL

EEEHAEE N E

mtr_start_init()
AN GL
HAh: L

E—AEHFICHELEROVHIE

mtr_pi_ctrl()
AR RE PGS RAEER
Hh: BEESE

IREE P il

mtr_set_variables()
AR BL
HA: HL

ICSMHOLANSII-EZTOTY FERICHRE

R_MTR_lcsInput()
A71:ICS BELEHDEER
HA: L

ICS Wb AN ENT-EDOEF

R_MTR_SetSpeed() EIREREDERE
AN EEERERRE

HA: HL

R_MTR_SetDir() EExA R DEEE
AN BERERESE

HAh: L

R_MTR_GetSpeed() EEREE DO RGF
AR L

i ElEREEER

R_MTR_GetDir() E#RA RO RG

AR HL
H A BlEEA MIEHR
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R_MTR_GetStatus()
AK L
HA: E—42RAT—4 R

E-—BRAT—ERERE

mtr_error_check()
AN BL
HA: AL

I5—DERERH

Table 3-5 BI¥—%(2)

7744

EEES

pUBETE S

r_cg_adc.c

R_ADC_Create()
ARGl
HA: HL

A/D 3R (ADC) ML

r_cg_adc_user.c

r_adc_interrupt()
AN L
B gL

SPI &/ ADC E— K SPI BitA$IE

r_cg_cgc.c

R_CGC_Create()
AK L
A L

20y Y BIRBCGC)MHL

r_cg_intp.c

R_INTP_Create()
AR BL
HA: &L

SMERE| YA (INTP)RIHAE

r_cg_main.c

R_MAIN_Userlnit()
AR gL
B gL

T RS 4 EBLE

r_cg_port.c

R_PORT_Create()
AR FL
HA: HL

A AR— 1L

r_cg_predrv.c

predriver_hw_init()
AN L
B gL

T RS A N\DHRE

R_PREDRV_TRIM_Create()
AJ: L
A SPI R F—4 R

TURSANRY LIS HE

R_PREDRV_InitSequence()
AR BL
HA: L

N N OAT L 20k

R_PREDRV_
ErrorRecoverySequence()
AJI: ALARM RT7—%2 R
B L

ALARM 18R ALE

r_cg_predrv_user.c

R_PreDrvReg_Read()
A73: read address

H 1 SPI R 7—% X, read data

T RS54/ LP XA Read BE

R_PreDrvReg_Write()

A A3 write address, write data

HA:SPIRT—52 X

T ESA/ALPRAE Write JLIE

R_PreDrv_MotorLockStatus()
AR gL

A E—420vyY9RT—422X

E—420Y 9 RT3 AMFNE

R18AN0038JJ0104 Rev.1.04
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r_cg_sau.c

R_SAUO_Create()
AK L
A L

DUTIL - T LA -2y MSAUMEIE

R_UART1_Create()
AR HL
HA: HL

UART1 #1831t

R_CSI00_Create()
AR L
B gL

SPLEEMHHE(TY K54 /\BIER)

R_CSI00_Start()
AR L
HA: HL

SPIBIEEE(T) FS A1/ @IER)

R_CSI00_
Send_Receive_SPI_mode()
AR EENYTF

Ny IT7H4A4 R

RENVT7F

SPI £—F
HA:SPIRT—42 X

SPI B{E0E

r_cg_sau_user.c

r_csiO0_interrupt()
AN GL
A HL

SP1 &Y IAHMER (T1) K51 /GEIER)

r_cg_systeminit.c

hdwinit()
AR FL
Hh: L

H/W A5k E

r_cg_tau.c

R_TAUO_Create()
ARGl
HA: HL

AL T LA 2=y MTAUV)FHE

r_cg_tmrd.c

R_TMRDO_Create()
AN L
HA: &L

2 4 <7 RD(TRD)#EIE

R_TMRDO_Start()
AR L
A HL

PWM i H1BA%A

r_cg_tmrj.c

R_TMRJO_Create()
AN L
HA: L

A 4 < RI(TRI)#HAE

R_TMRJO_Start()
AR FL
Hh: L

PR EOAC A= PR R¢ 7151

r_cg_wdt.c

R_WDT_Create()
AR FL
HA: HL

I YF YT - A4 THHE
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3.3 T

YT TOT S5 LDOEH—E% Table 3-6 ITRY,

Table 3-6 ZE#H—&

T4 it NE e
g_s2_max_speed int16_t ElErEERESRKAE A [rpm)
g_s2_min_speed int16_t ElErERERESR/IME Bt [rpm)
g_s2_margin_min_speed int16_t E—SEFILARGEERESR/D | BEA [rpm]
&
g_s2_ref_speed int16_t A —H R E EERERE HHA [rpm]
g_u2_speed_rpm uint16_t ElEnEEREE WA [rpm)
g_ul_rot_dir uint8_t A—YEREREHM 0: CW
1. CCW
g_ul_motor_status uints_t A—HE—FRT—HREHE 0: {1k
1. Bz
2. I5—
g_ul_motorlock_status uintg_t E—HSOYIRT—HERER 0: E—40OvY
1. ®E—427>AvY
g_ul_stop_req uint8_t E—SEBELESTSY EEEEESE 1100[rpm] LT
[FfELEHIE
g_ul_pdrv_status uint8_t TYRSAINLPRE RIW
IZ—RT—HAR
g_ul_err_recovery_req uint8_t ALARM EIREBER T 54 0: ik
1: EFAr
g_ul_get alarm_stsl uint8_t TYRSA4NLORE
ALMSTS1 H i3
g_ul_store_alarm_stsl uint8_t TYRSANRLPRAE
ALMSTS1 R7Z{E
g_ul_get alarm_sts2 uint8_t FYRESANLTR4AE
ALMSTS?2 B2 {E
g_ul_store_alarm_sts2 uint8_t TYRSA4NLORE
ALMSTS2 RF{E
g_u2_fw_revision uint16_t FIW 1) E S 3 U1E#R FIW 13— 3 U 1E$R(104)
g_s2_sw_userif int16_t R—FUIERIYEZ 55 0: A LAy
1 EAYTS
g_s2_mode_system int16_t SATFLE—RTZSY 0: =1t
1. E—4% ERE)
2. I5—
Y
g_s2_enable_write int16_t ICSEEFRAHHFATSY kS ILENE
ics_input MTR_ICS_INPUT ICS AN &R -
g_u2_cnt_boot_mode uint16_t BOOT £— FEREHAIN Y >4 | E—4i83#k 500[us]Zho >
g_u2_cnt_wait_stop uint16_t E—AMOEGELFEDIUA E—FELL0EE 10[ms]EH Y
Y bz LER—ILICIEEEIYA
AREBFIZADO )Y 1)
g_ul_flg_wait_stop uint8_t E—AEEFELEFETSY E—4EFELESFEZITTEY b

LT, E—42EFL0EBEAR—IL
IC 55 EIY AHA 10[ms]DREIF
BREDIGEEV VT
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g_ul_enable_write uint8_t ICS ALFRBEREEAHHFA | 00 #Eik
72359 1 EFAl
g_s2_vdc_ad int16_t VM &£ AD & \Y|
g_s2_reci_vdc_ad int16_t VM EE AD fED ik
g_s2_pdrv_ad int16_t T RSANEREAD B V]
g_s2_pwm_duty int16_t AAIRDIAVRFTLIRAE
EE
g_s2_ref_speed_rad int16_t ElEREERESE E SR A (Scale: Q2) [rad/s]
g_s2_speed_rad int16_t ElEnEEREE ES A (Scale: Q2) [rad/s]
g_s2_speed_Ipf_k int16_t EE5EE LPF /85 A —4 -
g_s2_v_ref int16_t BEERE R PI &l A{E [V]
g_s2_ref_speed_rad_pi int16_t RE Pl S ARGREIEGE E S A (Scale: Q2) [rad/s]
g_s2_start_refv int16_t IMENEEE V]
g_s2_kp_speed int16_t IRE Pl HIEILLBI T A~
g_s2_ki_speed int16_t HE Pl #IEIES 71 >
g_s2_lim_v int16_t RE PIKIEEA) =y ME \Y%i
g_s4 ilim_v Int32_t RE PIFIEHESE) T v MB \Y%i
g_s2_accel int16_t EEREEREREER BESX A (Scale: Q2) [rad/s]
speed MTR_PI_CTRL FRFE PI il AR
g_ul_cnt_ics uint8_t ICS BTV LEREAS >4
g_u2_run_mode uint16_t BE,E— FEHE 0: BOOT £E—F
3: BWEEER(HALL 120)E— K
g_ul_error_status uints_t IS—RT—RREH 0x01: ALARM T5—
0x02: BEEXTZ—
0x04: E¥REERETS—
0x08: B4 L7 T F5—
0x10: R—JL IC EB/A3—> T
5 —
0x40: EEELS—
(0x80: kEHTS—)
g_ul_mode_system uint8_t AT— NEE 0: Ry TE—F
1. SVE—F
2. I5—%F—F
g_ul_hall_signal uint8_t 3EER—ILICIEE/E—>
g_ul_v_pattern uints_t BENE— -
g_u2_cnt_timeout uint16_t FEFIEREETR D2 BENI—UIUVEZRICT )
7
g_ul_direction uint8_t B35 A mEE 0: CW
1: CCW
g_u2_hall_timer_cnt uint16_t V=534 HhI ME TCRO1
g_u2_pre_hall_timer_cnt uint16_t FIEDIU—Z234ho
~ME
g_s2_timer_cnt_ave int16_t 2 P DOEEREFTRIZA T A
vhE
g_u2_timer_cnt_buf uint16_t EEnRESRRATADI
Ny I 7
g_u2_timer_cnt_num uint16_t EERESRRATADIU
Ny I7EE
ics_input_buff MTR_ICS_INPUT ICS ANZEHEER -
g_s2_ref_speed_rpm_vrl int16_t ElERERERESE Bt [rpm)
g_ul_alarm_stsi uint8_t TYRSANLIRAE ICS &=HA
ALMSTS1 RF{E
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g_ul_alarm_sts2 uint8_t TYRSANLIRAE ICS &=HA
ALMSTS2 RF{E
g_ul_PreDriver_error uint8_t TYRSANI—HF VRIS~ s TURSANDEES -y
RAT—RR S
- ALARM B —7 VR
g_spi00_comend_flag uint8_t SPIE{EIKEE D354 TURE : @E#&T
FALSE: #&{E
g_spi00_adcend_flag uints_t SPI &S ADCEnd 75% TURE : ADC &7
FALSE: ADC
g_spi00_commode uint8_t SPIBIEE—F -
gp_csi00_rx_address uint8_t SPIBERIEET—2T7FLXR T RESANLERAERE
g_csi00_rx_length uint16_t SPIEERET—4E
g_csi00_rx_count uint16_t SPIBIEEREENAVI VA -
gp_csi00_tx_address uint8_t SPIBEEET—2T7 FL X FYURSANRLESRET LR
&€
g_csi00_send_length uint16_t SPIBEEET—42E
g_csi00_tx_count uint16_t SPIEEEENI VA
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3.4 < OE&ELH

HoINTAT S LD OFRE—E% Table 3-7 [T7RY,

Table3-7 ¥/ OEE—=

T74IL4% Y 0% kS e
control_parameter.h CP_MAX_SPEED_RPM 3900 EErEEESR
RE(HBA)
[rpm]
CP_MIN_SPEED_RPM 1200 EiERERENR
INME(HA)
[rpm]
CP_SPEED_LPF K 0.35f EEREEF LPF
NS A—4
CP_START_REFV 3.0f IRENEEIE (V]
CP_SPEED_PI_KP 0.001f EE Pl HIfLE
B4 >
CP_SPEED_PI_KI 0.0001f HE Pl FlEiE
DAY
CP_ACCEL_MODE 2.0f EEREEERE
BiRE(ERA)
[rad/s]
mtr_main.h ICS_UI 0 U % ICS IZ
vk
BOARD_UI 1 Ul #HR—FIZ
vk
M_CW 0 21— REEEHM
EREE: CW
M_CCW 1 2A—HEEAMA
X EfE: CCW
MAX_SPEED CP_MAX_SPEED_RPM EEGEEENR
KE(HEWA)
[rpm]
MIN_SPEED CP_MIN_SPEED_RPM EiERERENR
INME(HA)
[rpm]
MARGIN_SPEED 100 E—4{F1LAE
BEERSRN
E1ERFAES
(B A) [rpm]
MARGIN_MIN_SPEED MIN_SPEED E—4{FILAR

MARGIN_SPEED

BEEETR/
&

(B ) [rpm]

SPEED_LPF_K CP_SPEED_LPF_K [E#5ERE F LPF

16384 NS A—4
START_REFV CP_START_REFV * 128 IRENEEE [V]
SPEED_PI_KP CP_SPEED_PI_KP EE Pl HIfELE

262144 1l
SPEED_PI_KI CP_SPEED_PI_KI EE Pl HIETE

16777216 DAY
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ACCEL_MODE CP_ACCEL_MODE * 4 EEREERERE
BiRE(ERA)
[rad/s]
SW_ON Low7 o747
SW_OFF High 7% T«
5
REQ_CLR 0 E—2ELES
2399907
REQ_SET 1 E—SELES
257y k
LED_ON_1ST_SPEED 1500 LED3 mtT[EEx
#
LED_ON_2ND_SPEED 3000 LED4 T [EER
%
REQ_ROT_CCW 0 EEEARAR— +
ERf%{E: CCW
REQ_ROT_CW 1 EERAEAR— +
HR{SE: CW
motor_parameter.h MP_POLE_PAIRS 2 1B 5t $ 48 IE FARE
#
mtr_ctrl_rl78g1f_t2001.h | MTR_PWM_TIMER_FREQ 64.0f PWM 424 <THh
YU FAKSK
[MHZz]
MTR_CARRIER_FREQ 20.0f *v ) TRIEH
[KHz]
MTR_DEADTIME 0 TYREAL

[ns]

MTR_DEADTIME_SET

MTR_DEADTIME

MTR_PWM_TIMER_FREQ | ZEfE&

/1000

| Ty bEA LR

MTR_CARRIER_SET

(MTR_PWM_TIMER_FREQ | ¥+ U 7R EfE

* 1000

MTR_CARRIER_FREQ / 2)
+MTR_DEADTIME_SET -2

/

MTR_START_CARRIER_SET

MTR_CARRIER_SET * 30/ | ¥+ ! 7&EfE

100 (FDHAME)
MTR_NDT_CARRIER_SET MTR_CARRIER_SET S| FrUTEREE
MTR_DEADTIME_SET MNoTY REA
L5V fE
MTR_VR1_ADC_MAX 802 FUALAL
AD Z# &KX
E
MTR_RPM_CALC_COEF1 556 BiEEEEHESE
1
MTR_RPM_CALC_COEF2 16888 BiREEEHRSE
=¥ 2
MTR_RPM_CALC_COEF3 100 BEEEHER
%% 3
MTR_PORT_HALL_U P5.2 U #7R—JL IC
EBEARKR—F
MTR_PORT_HALL_V P5.3 V #ER—J IC
EBANKR—F
MTR_PORT_HALL_W P5.4 W #HR—JL IC

ESAHR— b
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MTR_PORT_UP P1.5 U #HEEM)E S
R—+
MTR_PORT_UN P1.4 U ME(#E)E AN
R—k
MTR_PORT_VP P1.3 V FH(IEM)H A
R—k
MTR_PORT_VN P1.1 V HEGEE)H S
R—k
MTR_PORT_WP P1.2 W FE(EH)E 5
R—+
MTR_PORT_WN P1.0 W ABGEAE) S A
R—+
MTR_GET_ROT_DIR_REQ P12.2 [l $x /A [ B 1%
R—k
MTR_PORT_LED1 P0.1 LED1 HAhR—
[
MTR_PORT_LED2 P0.0 LED2 HAhR—
|~
MTR_PORT_LED3 P14.1 LED3 HAhR—
|~
MTR_PORT_LED4 P14.0 LED4 HhR—
[N
MTR_PORT_LED5S P4.3 LED5 HAhR—
[N
MTR_PORT_LED6 P4.2 LED6 HhHR—
|~
MTR_LED_ON 0 Low7 o747
MTR_LED_OFF 1
MTR_OVERVOLTAGE_LIMIT 30*128 BEETS—H
EREIE [V]
MTR_UNDERVOLTAGE_LIMIT 6*128 BEETS—H
ERIE [V]
MTR_VDC_SCALING 1471 VM BE AD &
MBS fREE
MTR_RECIVDC_SCALING 256 VM EFE AD &
B 5 i Re (3
)
MTR_TAUL1_CNT TCRO1 El¥RREETAIA
BALIHhIU b+
LYRA
MTR_ADCCH_RAJ306000_TEMP 0 RAJ306000 ;&
EAIER
AID T v #
L
MTR_ADCCH_MOS_TEMP 1 MOS R EBIE
A
ADD ZE#F v 2
L
MTR_ADCCH_VM 3 VM EBERIER
AID T v #
L
MTR_ADCCH_BOARD_TEMP 5 U EREE
BIE
AID T v #

2
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MTR_ADCCH_VR1 6 rUALRIL
AID Z#F v 1
1

MTR_ADCCH_PDRV 7 TYRSANE
EBIERA
AID Z#F v
17

mtr_ctrl_t2001.h MTR_LED1 1 LED /84—

MTR_LED2 2

MTR_LED3 3

MTR_LED4 4

MTR_LED5 5

MTR_LEDG6 6

mtr_spm_hall_120_cpm.h | MTR_TWOPI 2 * 3.14159265f 2m

MTR_POLE_PAIRS MP_POLE_PAIRS 1B xS IE I E
#

MTR_RPM_RAD 1716 [rpm] — [rad/s]
B EIRAE R

MTR_RAD_RPM 2445 | MTR_POLE_PAIRS | [rad/s] — [rpm]
BT A TE B

MTR_SPEED_LIMIT_RPM 4290 EBIERERE ) = v
bE (B A )
[rpm]

MTR_SPEED_LIMIT

MTR_SPEED_LIMIT_RPM/
60 * MTR_POLE_PAIRS *
MTR_TWOPI * 4

EERE) = v
hE(ESR )
[rad/s]

MTR_SPEED_LPF_K CP_SPEED_LPF_K * | [EEREE A LPF
16384 RS A—4
MTR_START_REFV CP_START_REFV * 128 IRENVEEIE (V]
MTR_SPEED_PI_KP CP_SPEED_PI_KP * | RE Pl FlfL
262144 Bl74 >
MTR_SPEED_PI_KI CP_SPEED_PI_KI * | RE Pl FliE
16777216 DTA Y
MTR_SPEED_PI_LIMIT_V 24*128 EE Pl HIEH
hUzy hE
[\

MTR_SPEED_PI_|_LIMIT_V

24 * 128 * 524288

EE Pl HIETE
HIEY Sy ME

[\
MTR_ACCEL_MODE CP_ACCEL_MODE * 4 EEERERRE
BiR(EXA)
[rad/s]
MTR_SPEED_PI_CHANGE_RPM MTR_POLE_PAIRS « | HE Pl HIHA
CP_MIN_SPEED_RPM EEEERS
HBE(ESA)
[rpm]
MTR_MAX_DRIVE_V 15*128 BEEARKIE
[\
MTR_MIN_DRIVE_V 2*128 BREENR/IME
[\
MTR_SPEED_CALC_BASE 383 E¥RREETAIA

EH

MTR_TIMER_CNT_BUF_NUM

El#mRE A4
AXho2 b
Ny IT7HA4X
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MTR_TIMEOUT_CNT

400

{2 1k 31 %2 B ]
(B> HE *
50[us])

MTR_START_CNT

2000

BOOT E— KB
5}

(hov HE *
500[us])

MTR_PATTERN_CW_V_U

MTR_PATTERN_CW_W_U

MTR_PATTERN_CW_W_V

MTR_PATTERN_CW_U_V

MTR_PATTERN_CW_U_W

MTR_PATTERN_CW_V_W

CW R—JL IC
fg285—>

MTR_PATTERN_CCW_V_U

MTR_PATTERN_CCW_V_W

MTR_PATTERN_CCW_U W

MTR_PATTERN_CCW_U_V

MTR_PATTERN_CCW_W_V

MTR_PATTERN_CCW_W_U

CCW 7Rk—JLIC
BT b

MTR_PATTERN_ERROR

MTR_UP_PWM_VN_ON

MTR_UP_PWM_WN_ON

MTR_VP_PWM_UN_ON

MTR_VP_PWM_WN_ON

MTR_WP_PWM_UN_ON

MTR_WP_PWM_VN_ON

MTR_UP_ON_VN_PWM

MTR_UP_ON_WN_PWM

MTR_VP_ON_UN_PWM

© |0 (N[ o [W(N|FP|OWFk ||~ [0O|N|[FP WM~

MTR_VP_ON_WN_PWM 10
MTR_WP_ON_UN_PWM 11
MTR_WP_ON_VN_PWM 12
MTR_CW 0 B &5 [ & E
fi: CW
MTR_CCW 1 [ 5 5 M &% E
fi: cCw
MTR_FLG_CLR 0 2399 UT7H
E#
MTR_FLG_SET 1 255ty LA
E#
MTR_STOP_WAIT_CNT 200 E—SEFLFEL
B Al
(hov hE *
50[us])
MTR_ICS_DECIMATION 4 ICS FREE#EY
HLEEI &8
(B> hE *
50[us])
MTR_BOOT_MODE 0x00 BOOT £— K
MTR_HALL_120_MODE 0x03 B HEER(HALL
1200E— K
MTR_ALARM_ERROR 0x01 ALARM T5—
MTR_OVER_VOLTAGE_ERROR 0x02 BEEILS—
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MTR_OVER_SPEED_ERROR 0x04 EEEEEEE
Is5—
MTR_TIMEOUT_ERROR 0x08 BALT7ILI
3 J—
MTR_HALL_ERROR 0x10 R—IL IC ES
NRA—2IT5—
MTR_UNDER_VOLTAGE_ERROR 0x40 BEETLS—
MTR_UNKNOWN_ERROR 0x80 REEIT—
MTR_MODE_STOP 0x00 (17N
MTR_MODE_RUN 0x01 [EERH
MTR_MODE_ERROR 0x02 I5—iKRE
MTR_SIZE_STATE 3 N
MTR_EVENT_STOP 0x00 E—BEFLAAR
>k
MTR_EVENT_RUN 0x01 E—2EHIAN
>k
MTR_EVENT_ERROR 0x02 E—RI5—A
Ry b
MTR_EVENT_RESET 0x03 E—4YEv
AR
MTR_SIZE_EVENT 4 AR
version.h FW_REVISION 104 FWYEYI3Y
E
T74IL%A Y 0% kS -
r_cg_userdefine.h SPIO0_CS_H PO = PO | 0x20 SPI &{E Chip Select
&% =H
SPIOO_CS_L PO = PO & OxDF SPI #{S Chip Select

% =L

SPI_WAIT_MODE 0x01 SPI &{§ Wait E— F

SPI_INTR_MODE 0x02 SPI&{E Interrupt E—
N

SPI_ADC_MODE 0x03 SPI#{§ ADC E— K
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274 Y04 B e
£
r_cg_predrv.h | REG_BUFF_SIZE 2 TYVESANLIRAE
Ny IT7H4A4 R
SPI_CHK_MAX 100 T K54 /NSPI &
EFzvrEH
PREDRV_NORMAL 0 TYRSANI—HY
R1EL
PREDRV_SPI_ERROR 1 TYRSANI—HY
R SPI@EETS—
PREDRV_ALARM_ERROR 2 TURSANY—=45>
A ALARM T5—
PREDRV_REGRW_ERROR 4 TURSANY—=45>
R LYRE RWI
5—
MOTOR_LOCK 0 E—409Y
MOTOR_UNLOCK 1 E—47>OvY
PREDRV_SPI_ACCESS_OK OXBA T RSA/NSPI#&
EHIE
PREDRV_ALMRAW1_OK OXEF PN N R A
ALMRAW1 ¥
ALMSTS1_TSD_N 0x01 ALARM X F—4 X 1
ALMSTS1_OCP_N 0x02 HIE
ALMSTS1_VGB_UVP_N 0x04
ALMSTS1_VGB_OVP_N 0x08
ALMSTS1_VGT_UVP_N 0x10
ALMSTS1_VGT_OVP2_N 0x20
ALMSTS1_VGT_OVP1_N 0x40
ALMSTS1_VREG5_OVP_N 0x80
ALMSTS1_NO_ERROR OXEF
ALMSTS1_VGT_UVP_MASK OXEF
ALMSTS2_VM_UVP_N 0x01 ALARM R TF—#4 X
ALMSTS2_DI_SEL_W_CMP_N 0x20 2 ¥E
ALMSTS2_DI_SEL_V_CMP_N 0x40
ALMSTS2_DI_SEL_U _CMP_N 0x80
ALMSTS2_NO_ERROR OXFF
WHO_AM_I_MASK OXFE WHO_AM_I YR %
INIT_PS_ALL 0x01 PS_ALL #I#AfE
INIT_PS_1ST Ox3E PS #)HAE 1st
INIT_PS_2ND Ox3F PS ##AfE 2nd
INIT_PS_3RD OxBF PS ##A1E 3rd
INIT_SELSIG_U 0x03 SELSIG_U ##ifE
INIT_SELSIG_V 0x14 SELSIG_V ##A{E
INIT_SELSIG_W 0x25 SELSIG_W ##i1E
INIT_HALL_SIG 0x00 HALL_SIG ##A1E
INIT_ALMOPE1 0x10 ALMOPE1 ##i{&
INIT_ALMOUT1 0x10 ALMOUT1 ##ifE
INIT_CS_SET2 0x60 CS_SET2 ##i{
INIT_ERROR_WAIT 0x00 ERROR_WAIT #)#AiE
INIT_CS_SET1 0x08 CS_SET1 ##ifE
INIT_HAIC_TH 0x00 HAIC_TH #)#A{&
INIT_LD_WAIT 0x00 LD_WAIT #)#i{&
INIT_DRIVE_SET 0x01 DRIVE_SET ##i{&
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INIT_IDRCNT_H 0x00 IDRCNT_H #)#A{E
INIT_IDRCNT_L 0x00 IDRCNT_L #1#A{E
INIT_TRCNT_P 0x00 TRCNT_P #)#ifiE
INIT_CPSET1 0x01 CPSETL1 ##AfE
INIT_CPSET2 0x02 CPSET2 #1#ifE
IINIT_CP_TRIM 0x00 CP_TRIM #]#A{&E
INIT_VREG5_TRIM 0x20 VREG5_TRIM #)#i{
INIT_CSAMP_TRIM 0x20 CSAMP_TRIM #)HA{E
INIT_TRIM_PT 0x00 TRIM_PT ##iE 7
a7y FERE
INIT_TRIM_PT_UP 0x95 TRIM_PT ##i{E 7
a7y MR
INIT_TRIM_EN 0x00 TRIM_EN #]#i{&
INIT_TRIM_EN_EFWD 0x01 TRIM_EN #)#if& k1)
SV T EMEE
&
INIT_BGR_TRIM 0x00 BGR_TRIM ##A{E
INIT_BFAMP_TRIM 0x00 BFAMP_TRIM # £i{&E
ERRRCV_PS_1ST 0x3C PS ALARM 78R 1st
ERRRCV_PS_2ND Ox3E PS ALARM BIR{E
2nd
ERRRCV_PS_3RD OXx3F PS ALARM 1&/R1{E
3rd
ERRRCV_PS_4TH OxBF PS ALARM 18/®{& 4th
ERRRCV_MOT_EN_CLR 0x00 DRIVE_SET ALARM
EImRE
E—4SEERELE
ERRRCV_MOT_EN_SET 0x01 DRIVE_SET ALARM
BimiE
E— A EIEREF A
ERRRCV_ALM_LATCH_CLR 0x40 DRIVE_SET ALARM
EImRE
ALARM 59 F5 U7
WAITTIME_1_MS Ox11F8 1ms]#b
WAITTIME_3_MS 0x35E8 3[ms]#FL
INIT_ICS_PS_ALL INIT_PS_ALL PS_ALL ICS Z###A
&
INIT_ICS_PS INIT_PS_3RD PS ICS Z##I#A{E
INIT_ICS_SW_RESET 0x00 SW_RESET ICS Z£#
MEE
INIT_ICS_ADC_SEL 0x00 ADC_SEL ICS Z#4))
B
INIT_ICS_SELSIG_U 0x03 SELSIG_U ICS Z#
WHE
INIT_ICS_SELSIG_V 0x14 SELSIG_V ICS Z£#
MEE
INIT_ICS_SELSIG_W 0x25 SELSIG_W ICS %%
MEE
INIT_ICS_HALL_SIG 0x00 HALL_SIG ICS Z#i4]
B
INIT_ICS_ALMSTS1 OXFF ALMSTS1 ICS Z#4]
HB
INIT_ICS_ALMOPE1 INIT_ALMOPE1 ALMOPEL1 ICS Z=%k#))
HA1B
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INIT_ICS_ALMOUT1 INIT_ALMOUT1 ALMOUT1 ICS Z##)
B
INIT_ICS_ALMSTS2 OXFF ALMSTS2 ICS Z#4]
HB
INIT_ICS_CS_SET2 INIT_CS_SET2 CS_SET2 ICS Z#4])
HifE
INIT_ICS_ALMOUT2 0x00 ALMOUT? ICS Z=%k4))
HifE
INIT_ICS_ERROR_WAIT 0x00 ERROR_WAIT ICS %
BHE
INIT_ICS_CS_SET1 INIT_CS_SET1 CS_SET1ICS Z##)
HB
INIT_ICS_HAIC_TH 0x00 HAIC_TH ICS Z£%#)
HifE
INIT_ICS_PDDSTS 0xFO PDDSTS ICS Z#14])
HifE
INIT_ICS_LD_WAIT 0x00 LD_WAIT ICS %]
B
INIT_ICS_DRIVE_SET INIT_DRIVE_SET DRIVE_SET ICS Z#
WMEE
INIT_ICS_DI_TIME 0x00 DI_TIME ICS Z %4
HifE
INIT_ICS_IDRCNT_H 0x00 IDRCNT_H ICS Z#k
MEE
INIT_ICS_IDRCNT_L 0x00 IDRCNT_L ICS Z#
WHE
INIT_ICS_TRCNT_P 0x00 TRCNT_P ICS Z##)
HiB
INIT_ICS_CPSET1 0x01 CPSET1 ICS £ %4
HifE
INIT_ICS_CPSET2 0x02 CPSET2 ICS £ 34
HifE
INIT_ICS_CP_TRIM INIT_CP_TRIM CP_TRIM ICS Z#i#)
B
INIT_ICS_VREG5_TRIM INIT_VREGS5_TRIM VREG5_TRIM ICS &
HAHE
INIT_ICS_CSAMP_TRIM INIT_CSAMP_TRIM CSAMP_TRIM ICS %
HAEAE
INIT_ICS_ALMRAW1 OXFF ALMRAW1 ICS Z#;
MEE
INIT_ICS_TOIN_MONI 0x00 TOIN_MONI ICS %%k
WMHE
INIT_ICS_WHO_AM_| OX6A WHO_AM_I ICS Z#
WMEE
INIT_ICS_TRIM_PT INIT_TRIM_PT TRIM_PT ICS Z##)
HifE
INIT_ICS_TRIM_EN INIT_TRIM_EN TRIM_EN ICS Z##)
HifE
INIT_ICS_BGR_TRIM INIT_BGR_TRIM BGR_TRIM ICS Z#
MEE
INIT_ICS_BFAMP_TRIM INIT_BFAMP_TRIM BFAMP_TRIM ICS %
HHE
SEQ_INIT 0 T ES4 4081k
SEQ_CHK_SPI 1 V= UREE
SEQ_CHK_TSD_N
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SEQ_SET_5VTRIM

SEQ_SET_ALMOPE1_PRM

SEQ_SET_ALMOUT1_PRM

SEQ_SET_CS_SET2_PRM

SEQ_SET_CS_SET1_PRM

SEQ_SET_SEQINIT_PRM

SEQ_SET_PS_ALL_PRM

SEQ_SET_PS_1ST_PRM

SEQ_SET_PS_2ND_PRM

SEQ_CHK_ALMRAW1

SEQ_SET_PS_3RD_PRM

SEQ_CHK_ALMSTS

SEQ_SET_MOT_EN

SEQ_END

SEQ_NUM_MAX

ERR_RCV_SEQ_INIT

71 KS 4 /X ALARM

ERR_RCV_SEQ_CHK_STS

BR—TOREE

ERR_RCV_SEQ _CLR_MOT_EN

ERR_RCV_SEQ_SET_PS_1ST

ERR_RCV_SEQ_CHK_ALMSTS_1ST

ERR_RCV_SEQ_SET_ALM_LATCH_CLR

ERR_RCV_SEQ_SET_PS_2ND

ERR_RCV_SEQ_SET_PS_3RD

ERR_RCV_SEQ_CHK_ALMRAW1

ERR_RCV_SEQ_SET_PS_4TH

© |0 |N oo | |Ww (N |- O

ERR_RCV_SEQ_CHK_ALMSTS_2ND

=
o

ERR_RCV_SEQ_SET_MOT_EN

[N
[N

ERR_RCV_SEQ_END

[y
N

ERR_RCV_SEQ_NUM_MAX

=
w
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35 20—Fv— bk

Figure 3-6 [C2A 7 O0—F vy— L L WEMEREABO 7O —F v — F &R,
Tz, YOIV TRISLOETELRNED 7 0—F ¥ — k% Figure 3-6 H 5 Figure 3-13 [Z7RF,

< Start-up

) C

|

MR

)

MEALBI%K
hdwinit()

|

YRATILEIYAAHZELL
DI():IE<0

A A L%

main()

|

FEDRER AL

mcu_hw_init()

C End

|

) C

®T

)

Figure 3-6 72 0—F ¥ — (2., #HLE%)
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351 AL

C

A B

T RS54 /S
R_MAIN_Userlnit()

PUR ROl

predriver_hw_init()

F/WHDEHE

mcu_sw_init()

Ul = Board or ICS?
g_s2_sw_userif

Ul = BOARD

s TYRSANT Oy YRR
- SPLBISEEN(TY FS 4 /NEIER)

- TS A58 g

- HEEH/RE/N ST ML

AT—RAREE, A2 ET

ICSh b AN S nf-fEDEFF

T RS A48 DR A R/WHIE

EEREEE R IEER
[E1ER77 [F4E 5 fBER 1%

RAT—RAREE, A2 ET

B0 85 75 6 /B B5 R FE 2% T
R_MTR_SetDir()/R_MTR_SetSpeed|()

EREERG
R_MTR_GetSpeed()

LEDH 73 52 KT/ZH KT il #0
ctrl_led()

DAYVFREYY - EALTHYT

clear_wdt()

Figure 3-7 2A—F v — M (A4 V%)
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M

R

i

3.5.2 T KRS A \¥EA{L I

< T RS A DR >
Eﬁﬁ%’\ RAJ306010THOKITH B3I

WHE-AM_| & WHO_AM_|_MASK 0 WHO_AM_IRRH#iBMLELT,

ALARMIK RE #EEE
ALMSTS1(TSD_N

no error

FURSANRYSUTF—ERE
R_PREDRV_TRIM_Create()

ALARMEF Bl {E 5%
ALMOPE1 = 0x10: VGT_UVP_OPE_N &%)

ALARME F H 7R TE
ALMOUT1 = 0x10: VGT_UVP_ALE_N #&%)

ST T FETIB B T b AR (B 5%
CS_SET2 =0x60, CS_SET1 = 0x18

IR —t— T HIEEEE
PS_ALL = 0xO1: fRf&

HEEERN /D — & — T HIER T
PS = Ox3E: PS_CPREG_N, etc. f2B%

Wait 1ms

HERERN /D —— THIHRTE
PS =0x3F: PS_CP_N & &

Wait 3ms

ALMRAW1

no error

HERER /XD — & — T HIEERE
PS = OxBF: PS_PRE_N fZB&

ALARMAR HE REER error
ALMSTS1, ALMSTS2

no error

T— S ERENHIEIR
DRIVE_SET = 0x01: & — % BREh##]

RTINS

Figure 3-8 Z2A—F ¥ — TV FS5 4 1\0E{LLEE)
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353 HR—ILICIEBEY AHNIE

< R—ILICIEREIY AHNE )

EEREIERFE TS

ul_flg_wait_sto

MTR_FLG_CLR

MTR_FLG_SET

El¥mE EEHALES

mtr_speed_calc()

E—ZEEFLEFE DD R Clear

R—IUICIEE /42— VEg

|

BE/NI—VRE
(R—IVICIES/ 2 —> T 5—#HH)

E-SHIEMESHAEE

mtr_change_pattern()

l

A

- BEAS—VEE

T

Figure 3-9 ZA—F¥— F(FK—IL IC EEEIVYAHNE)
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3.5.4 F v ) TREEE Y :AH IR

( * v )7 RIREE Y AHLE )

A/DEEST:VMERE
mtr_get_adc()

ANDEHMEIT:TY RS54 NEE
mtr_get_adc()

I5—DEHREBRE

mtr_error_check()

EIRF LS 75 THES

g_ul_flg wait_stop

MTR_FLG_SET

E— AR EEELHFE NI F Increment

BELELEFLHI D

g_u2_cnt_wait_stop

When 10ms passed

E— AR EEELEFE NI A Clear

E— 2 REEELFE T 55 Clear

CBEEAEEE
- OERERE
CBALTY R

MTR_FLG_CLR

else

A A

ICSh b AA ST EDER

TRDIAVRTFIVFISTHIIT
mtr_clear_trd0_imfa()

C

®T

Figure 3-10 ZA—F v — b (F v ) 7 ER¥EE Y AH L)
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3.5.5 500[us] &Y sAAALER

(: 500[us] B Y 5A #4032 :)

EnfFILfF D 75 THE

g_ul_flg_wait_stop

MTR_FLG_SET

MTR_FLG_CLR

else

AT LE— FFEE
g_ul_mode_system

B

B E— FRER
g_u2_run_mode

BOOTE—K

BOOTE — FEFREEHERIZ ~ >4 Increment

— FEEHAID D DR else

g_u2_cnt_boot_mode

When 1000ms passed

BOOTE — FEfEEHAIN Y V% Clear

R [ P 50 R IR BE S 4 (R E: D fiE

YR BIEMERRE: ¥ HiME

BEE— FEEH
B BER(HALL120)E— K

A A A

B E— NREEE
g_u2_run_mode

EEEER(HALL 120)E—K

R FE P11 FA Eg5 R e HE 5 B4 IE

I B PII ]
mtr_pi_ctrl()

PWM Duty;E &

<
<«

)

Figure 3-11 7 A—F +— F(500[us] &IV ;AHAHILER)

R18AN0038JJ0104 Rev.1.04

Page 47 of 54



R—JL IC FI|FH 120 BE @ T 5% 4|10 RAJ306000 EiiF

3.5.6 ALARM ZI| 1) ;A #4018

( ALARME| Y 3AF 038 )

AR MET
mtr_ctrl_stop(): €— % {£1L 018

|

I5—RT—ZREEFHALARMI 57—

|

AV N L A R R v g
mtr_clear_oc_flag()

o

Figure 3-12 7 B—F ¥ — F(ALARM Bl Y ;A JLER)
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3.5.7 ALARM &R0

C ALARMIE IR A0Z8 >

ALARMIK REFEER
ALl D_N, OCP_N, VGB_UVP_N};

no error

E— 5 ERENHI IR E
DRIVE_SET =0x00: ®— 4% BEB)F1E

HERERI/ XD — 2 — T HliEERE
PS = 0x3C: PS_CSAMP_N, etc. 2

ALARMIK HE FEER
D_N, OCP_N, VGB_UVP_N}AtVISTS2

no error

T— 5 EREHIEERE
DRIVE_SET = 0x40: 3% &) {F O iRk

HERER/ T —t— T HIEERE
PS = Ox3E: PS_CPREG_N &

Wait Ims

HERERN/ D —t— T HIEERE
PS = Ox3F: PS_CP_N fi2R%

Wait 3ms

ALMRAW1

no error

BERI/ D —t— T HIEHRE
PS = OxBF: PS_PRE_N fi2 %

ALARMHR & e error
ALMSTS1, ALMSTS2

no error

E— 2 BRI
DRIVE_SET =0x01: & — % BE&) 55 7

e

A A

Figure 3-13 7 A—F ¥ — F(ALARM {BIRALE)
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4. BAFXIEY—IL Tn Circuit Scopel

4.1 BE

7Js77°l)’7 I/ = REY TN TASTS LTI, ICSIZ&E1—F A 4 7z —X(BlE/(=1EEE
T, BEEREESHF)NERATETT, ICSIE2—45 Y FRTLALETETESAS IO S LD A—N)L
EHEZ)TILAALIZNYAVEICERRTTDIENTEDY—ILTYT, ERAAEGEEDFHMIE MNn
Circuit Scope EX#kiiBAZ | #SHBLTT LY,

4" Incircuit Scope Software - G:¥Proeram Files¥Renesas Electronics¥ICS5¥Incircuit Scope.enw

Eile View Channels Windows Tools

Help
[ Load Variables

kﬂc\ear‘«'&rlables COME x i\MainWmdow\ Zoom1 | Zoom2 | Zoom3 | Zoom4

[ Open Project [gf Save Project

Vorishle Mame | DataType | R7 Read W7 | WrgSSLETY - »
lode: lee
> |[a] O |
@) Auto ) Rise
TIME/DI:2.00m TRG MODE:buto CHL T 100K TRG POS:9.00m
Sinele Fall
- [ &I | |o O Fal
© Normal O Both
]
Acquisition
Length | 100 2]
Sample  [20.00u
‘ Time/Diy [20000u =
fvariable Color Display
J I
IYE] 3 I:l
ez v [ ]
28231 v I:l O
v B o
4A231 3 Q O
oo o @l O
48231 3 I:l O
&
b
>

Figure 4-1ICS 48

4.2 4TS )ERAE

ICS ZfEAY 51HA. ICSICREYT SR EMFUVHILENHY FT . ICSEERKIIEH /ML
(#ifdef--#endif) TREL TWET, ICS ZHEAT AEHEETRMDBEYREL TSESLY,

[Z74/)L%] mtr_common.h
[(ZE&E] TROESZEMA T I,
#define ICS_USE
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43 ICSHZE#H—E

ICS RZ# D —E % Table 4-1, Table 4-2 [Z7RT, Table 4-1 DZEHDIEIX com_s2_enable_write |Z
g_s2_enable_write £ F CIEFEZAAEEEICTOTI FEHARBEINS, 1=, Table 4-2 DEHIL
com_s2_enable_write [ZI&R7FE L ALY,

Table 4-1I1CS RZEH—&

T4 it S fwE ([ - 7a7y FEHA)

com_s2_direction intl6_t | ElEEAM  0: CW [g_ul_direction]
1:CCwW

com_s2_ref_speed_rpm intl6_t | BIELEREERIE (FEMA) [rpm] [g_s2_ref_speed]
com_s2_speed_Ipf_k int16_t | HE LPF/A5A—4 [g_s2_speed_lIpf_k]
com_s2_start_refv int16_t | WMEVEERE [V] [g_s2_start_refv]
com_s2_kp_speed intl6_t | #RE PIHIELLAS A > [g_s2_kp_speed]
com_s2_ki_speed int16_t | EE PI#IEER A > [g_s2_ki_speed]
com_s2_accel int16_t | EEREREESEER(ESRA) [radls] [g_s2_accel]
com_s2_enable_write intl6_t | EHEEHA A -

Table 4-2 ICS RZEH—&

T84 it AE e

com_s2_sw_userif int16 t | A—FA A TT—RRAVF -

0:ICSa—HA 2T x—REH

1: R—Fa—H1 2427 1—REH
com_s2_mode_system intle t | AT—+FEE  0: Ay TE—F -

1:S5VE—F

3: vk
com_ul_pdrvreg_ctrl uint8 t | U FS4/1LPR4 RW Y hA—)L | 0: RIW Z1E

739 1: RIW 5]
com_ul_pdrvreg_ps_all_pre uint8_t | FU FS4/LP R4 PS_ALL RiEIE Read f&
com_ul_pdrvreg_ps_all_now uints t | 7Y KSAALT R4S PS_ALL RE(E Write B
com_ul_pdrvreg_ps_pre uint8_t | 7V KS4/3LP R4 PS HilElfiE Read f&
com_ul_pdrvreg_ps_now uint8_t | FU FSA4/LP R4 PS BRIEE Write &
com_ul_pdrvreg_sw_reset_pre uint8_t | 7 K34/ P X4 SW_RESET #iE | Read &

B
com_ul_pdrvreg_sw_reset_now uint8 t | 7 FS4/8LY R4S SW_RESET % | Write

1B
com_ul_pdrvreg_adc_sel_pre uint8_t | 7Y K54/ X4 ADC_SEL #iEfE | Read f&
com_ul_pdrvreg_adc_sel_now uint8 t | FU FS 4/ R4 ADC_SEL JR7EE | Write fE
com_ul_pdrvreg_selsig_u_pre uint8_t | 7 FS4/8L PR 4 SELSIG_U HiE{E | Read fE
com_ul_pdrvreg_selsig_u_now uint8 t | 7 FS4/8L TP R4 SELSIG_U IRTEfE | Write fE
com_ul_pdrvreg_selsig_v_pre uint8_t | 7Y K34/ X4 SELSIG_V #iEfE | Read fE
com_ul_pdrvreg_selsig_v_now uint8_t | FU FS4/AL P X4 SELSIG_V RAEE | Write fE
com_ul_pdrvreg_selsig_w_pre uint8_t | FU FS4/3L X4 SELSIG_W Hil[E] Read f&

B
com_ul_pdrvreg_selsig_w_now uintg_t | 7Y KSA4 /LT R4 SELSIG_W B#E Write B

1B
com_ul_pdrvreg_hall_sig_pre uint8_t | 7 K34/ Y R4 HALL_SIG HiEfE | Read f&
com_ul_pdrvreg_hall_sig_now uint8_t | FU FS 4/ P X4 HALL_SIG IRTEME | Write fE
com_ul_pdrvreg_almsts1_pre uint8_t | FU FS4/8L P X4 ALMSTS] HiE{E | Read fE (ALMSTS1 Read Only)
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&

com_ul_pdrvreg_almopel_pre uint8_t | 7 FS4/8L P X4 ALMOPEL HiEE | Read &
com_ul_pdrvreg_almopel_now uint8_t | FU K34/ X4 ALMOPEL IRZE(E | Write fE
com_ul_pdrvreg_almoutl_pre uint8_t | 7 K34/ X4 ALMOUTL HiEl{E | Read fE
com_ul_pdrvreg_almoutl_now uint8_t | T FS4/8L YRS ALMOUTL IHEE(E | Write fE
com_ul_pdrvreg_almsts2_pre uint8_t | FU FS 4/ X4 ALMSTS2 HiE{E | Read fE (ALMSTS2 Read Only)
com_ul_pdrvreg_cs_set2_pre uint8_t | 7 FS4/AL P X4 CS_SET2 HiE{fE | Read fE
com_ul_pdrvreg_cs_set2_now uint8 t | T FS4/ALTU R4S CS_SET2 IRTEfE | Write fE
com_ul_pdrvreg_almout2_pre uint8_t | 7 K34/ X4 ALMOUT? HiEl{E | Read fE
com_ul_pdrvreg_almout2_now uint8_t | FU K34/ X4 ALMOUT2 IREE(E | Write fE
com_ul_pdrvreg_error_wait_pre uint8_t | 7 K34/ X4 ERROR_WAIT #i | Read f&
[ElfE
com_ul_pdrvreg_error_wait_now uint8_t | 7 K34/ YR % ERROR_WAIT 3 | Write fE
EE
com_ul_pdrvreg_cs_setl_pre uint8_t | 7 K34/ X4 CS_SETL HiEfE | Read f&
com_ul_pdrvreg_cs_setl_now uint8_t | FU FS4/ALP X4 CS_SET1 REME | Write fE
com_ul_pdrvreg_haic_th_pre uint8_t | FU FS4/3L P X4 HAIC_TH BiIEE | Read &
com_ul_pdrvreg_haic_th_now uint8 t | 7 FS4/LY R4 HAIC_TH HEEE | Write fE
com_ul_pdrvreg_pddsts_pre uintg_t | 7J KS4 /ALY X4 PDDSTS #ifE{E Read i€ (PDDSTS Read Only)
com_ul_pdrvreg_Id_wait_pre uint8_t | FU FS4/8L X4 LD_WAIT HiEfE | Read &
com_ul_pdrvreg_Id_wait_now uint8 t | FU FS4/LP R4 LD_WAIT IREE | Write fE
com_ul_pdrvreg_drive_set_pre uint8_t | 7Y FS4/8L X4 DRIVE_SET RilEl | Read f
1B
com_ul_pdrvreg_drive_set_now uint8 t | 7Y FS4/8L Y X4 DRIVE_SET 7 | Write fE
B
com_ul_pdrvreg_di_time_pre uint8_t | 7 FS4/8L X4 DI_TIME RiEl{E Read f&
com_ul_pdrvreg_di_time_now uint8_t | 7 FS4/3L X4 DI_TIME BR#E(E Write &
com_ul_pdrvreg_idrcnt_h_pre uintg_t | 7YJ KS4 /LY X4 IDRCNT_H HiIE Read f&
1B
com_ul_pdrvreg_idrcnt_h_now uintg_t | 7U KS4 /ALY R4 IDRCNT_H B#E Write B
B
com_ul_pdrvreg_idrcnt_|_pre uint8_t | 7 FS4/8L X4 IDRCNT_L Hi[E{E | Read fE
com_ul_pdrvreg_idrcnt_|_now uint8_t | FU K34/ X4 IDRCNT_L IRIEME | Write fE
com_ul_pdrvreg_trcnt_p_pre uint8_t | 7Y K5 4/8L X4 TRCNT_P RilEl{E | Read fE
com_ul_pdrvreg_trcnt_p_now uint8 t | 7 FS4/8L YR % TRCNT_P IH7E(E | Write fE
com_ul_pdrvreg_cpsetl_pre uint8_t | FU FS4/AL X4 CPSETL RilEIE Read f&
com_ul_pdrvreg_cpsetl_now uint8_t | FU FS4/AL X4 CPSETL R#EfE Write &
com_ul_pdrvreg_cpset2_pre uints t | 7Y K34/ LT R4 CPSET2 #i[ElE Read f&
com_ul_pdrvreg_cpset2_now uints t | 7Y K34/ LT R4 CPSET2 HE(E Write B
com_ul_pdrvreg_cp_trim_pre uint8_t | FU FS4/8L X4 CP_TRIM RBiEE | Read &
com_ul_pdrvreg_cp_trim_now uint8_t | FU K34/ X4 CP_TRIM IRTE(E | Write fE
com_ul_pdrvreg_vreg5_trim_pre uint8_t | 7 FS4/8L Y X4 VREG5_TRIM #i | Read f
Bl &
com_ul_pdrvreg_vreg5_trim_now uint8 t | 7 FS4/8L Y X% VREG5_TRIM ] | Write fE
EE
com_ul_pdrvreg_csamp_trim_pre uint8_t | FU FS4/8L X4 CSAMP_TRIM #i | Read f&
[ElfE
com_ul_pdrvreg_csamp_trim_now uint8_t | FU FS4/AL X4 CSAMP_TRIM 3 | Write f&
#iE
com_ul_pdrvreg_almrawl_pre uint8 t | 7 FS4/8LY R4 ALMRAWL Ri[al Read {& (ALMRAW1 Read
& Only)
com_ul_pdrvreg_toin_moni_pre uint8_t | 7Y K54/ X% TOIN_MONI Hi[E | Read fE (TOIN_MONI Read

Only)
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1B

com_ul_pdrvreg_who_am_i_pre uint8_t | 7Y KS4/8L X4 WHO_AM_| #i[El | Read f (WHO_AM_| Read
& Only)

com_ul_pdrvreg_trim_pt_pre uint8_t | FU FS4/8L X4 TRIM_PT BiEE | Read &

com_ul_pdrvreg_trim_pt_now uint8 t | 7 FS4/ALP R4 TRIM_PT HEE | Write fE

com_ul_pdrvreg_trim_en_pre uint8_t | 7Y K34/ X4 TRIM_EN BiElfE | Read f&

com_ul_pdrvreg_trim_en_now uint8_t | FU K34/ X4 TRIM_EN IRTE(E | Write fE

com_ul_pdrvreg_bgr_trim_pre uint8_t | FU FS4/8L X4 BGR_TRIM HilE Read f&
B

com_ul_pdrvreg_bgr_trim_now uint8 t | 7 FS4/8L Y R4 BGR_TRIM IR | Write fE
1B

com_ul_pdrvreg_bfamp_trim_pre uint8_t | 7 K34/ X4 BFAMP_TRIM #i | Read f
[BlfE

com_ul_pdrvreg_bfamp_trim_now uint8_t | FU FS4/AL X4 BFAMP_TRIM 3 | Write fE
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RET EE %
BETHE
Rev. H1TH R—T I
1.00 Dec.22.17 - FIRFAT
1.01 Jan.22.19 - RAJ306000 HALL_120 CLOSED V101
RSSK(TG-55L-KA)ICEHOE TN A—F2 %ER

FRECIEIE
Table 2-1: A > % 7 = — A&} G (EE5EEE)
Table 2-2: P52/INTP1
Table 3-6: g_u2_fw_revision
Table 3-7: SPI_INTR_MODE, POLE_PAIR, etc.
1.02 May.10.19 - RAJ306000_HALL_120 CLOSED_* * V102
IDE: CS+ for CC, e2 studio IZ®tI&
Table 1-1, 2-10, 11
INTGA—BEER
Table 3-7: MARGIN_SPEED
FRECIEIE
Figure 3-7, 10, etc.
1.03 Jul.16.19 - RAJ306000 HALL_ 120 CLOSED_* * V103
ICSRAZA4 7S VLR
Table 2-10: ics
1.04 Apr.07.20 - RAJ306000_HALL_120 CLOSED_* * V104
<4 OFHWHO_AM_|_MASK)Z B0
Figure 3-8, Table 3-7
FREDIBIE
Table 4-2: TRIM_PT, TRIM_EN, BGR_TRIM, BFAMP_TRIM, etc.
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HAECHERALDFESIE
CCTIE RAaVERLKRIERYT S MERALOEESRE] ITOVWTHBALEY., BIHOFEALOFESTEICONTIE. AFRF21 AV MELUTY

ZHALTYTT—hrEBRBLTIESL,

1. HERXE
CMOS # SN YKL DBRITFHERHLEZLAF TS, CMOS BRIFBNVHERICE >TY — MEBHIZEZEL LI EAHY FET . EMOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
ZEBLTLESYD, T5RFYIREICHE LY., HFZEM-oY LBEWTLESL, Fi, CMOS #FERE LzAR— FIZTO2WLWTHREBDIE
WELTLEELY,

2. BREAROLE
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