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1. R

A7 TV r— 3>/ —FTIlE, RAI306000 #EALIzR—I/ILICHEIMTSZLLADCE—FD 120
EEEREHEY > TNITOT S LERET SAE. RU. BEFEZEY—IL TNn Circuit Scope] *: D54 J
SYEFRITHAEICDOVNTEHREAT S,

E:
1. BAFZEY—IL TIn Circuit Scopel (KM%, ICS)IE. %XE#H TRV by TSHROEATT,
BT R by TSR http://www.desktoplab.co.jp/

1.1 FRIRE
=

K7 T)r— J—DREET B HUTILTOY S LOEFEIEES Table 1-1, Table 1-2 27T,

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 /\— Ry = PRIREIS

On-chip Debugging Emulator RENESAS E1 Emulator (ROEO00010KCEQO)

Operation Checking Device RAJ306000 #?2

RAJ306000 Series Evaluation Board RTKOEML2A0D00010BJ

E:
2. MCU(RL78/G1F)& 71 FS A /8 %2 NE L 1= SIP 8% TdHh 5 RAI306000 DiERL % Figure 1-1 [Z5R
ER
RAJ306000
Pre Driver '
MCU
(RL78/G1F)
Figure 1-1 RAJ306000
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RAJ306000 Eit#m

2. VATLEBE

KORTLOWMELE LT, RAI306000 DL X T LR % Figure 2-1 [2RY,

RAJ306000 FfffilRtR

< CS+
+ Motor Control Tool (ICS)

USB cable

= USB cable

E1 Emulator

RAJ306000

- . Mcu
v / (RL78/G1F)

Peripheral

TOOL GUI Power Supply

Figure 2-1 LR T LER
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R—JL IC FIFE 120 BE & B i 1 RAJ306000 X

2.1 N— R T T

N—RYz7H#RBE LT, RLTBIGIF & 71 K54 /D% Figure 2-2(Figure 2-1 FRGER) (<.
RL78/G1F & Peripheral & M#Eft % Figure 2-3(Figure 2-1 E#RER)IZTRT

RAJ306000 SFi AR
RAJ306000
RL78/G1F PreDriver -
AD A A
P27/ANI7
/ ] ISENADIN ||_|
LD A3 UHOUT ]
P146 [ ] U E
TRD t 5 uLouT LI
P10/TRDIODT [ ] TOINF =
p11/TRDIOCT [ |—1 | TOINE VHoUT :|_I
P12/TRDIOBI  [_|—] | TOINC v
|
P13/TRDI0AT  [_|—1_] ToINB VLOUT H
P14/TRDIOD0  [_|——__| TOIND |
P15/TRDIOB0  [_|—— ] TOINA :l-'
P16/TRDI0CO [ ] ToINH WHOUT 4
P17/TRDI0AO ] ToING W =
ALARM A 73 WLOUT :I..
P55/INTP4 j ALARM
HIC A1 ISENP
psa/INTP3 [ |—1 ] Hic w SB[ U
ps3/in2 [+ | Hic.v
DrvaND [
pso/iN1 [ F—1 ] Hic.u =
SP100
P51/5000 [ e B vRees |
P50/100 110 UH ]
p30/scko0  [_—1 ] SCLK VH [
poscs ) 11 ¢s o ]
AGND
A=A |:
P06/TRJI00 ) & VREGS [
AGND
TR Eq
Vss C
VDD ]
Figure 2-2 /\— Ry = PH#M(RL78/G1F, T FS54/\)
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RAJ306000 EFiffiE 4Rk

RAJ306000
LED t 77
PO LED Hi 71 |
P00 LED Hi 1 2
P141 ] LED 5 3
P140 ] LDt 4 |
P43 ] IErHCeED) |
P42 [] IErERCEED) |
P31 [LtDSaraATEa) |
rTIWARAL Y F AR
P122 ] [CWCW e VB R AL v T |
P63 ] { 1A SW A (ICS B DEIERMD ON/OFF) |
TYTaARLYFAN
P62 [ | =—rgBAnNGET a3y |
7+ O AN
P26/ANI6 ] [ FUF—LALAR / RUa—L |
P25/ANI5 oY ERY— R4
P23/ANI3 WEEE—% R )
P21/ANI1 MOS ¥ —3 24
FFav)
P20/ANIO RAJ306000 F+ — 3 X 4
G PEP))
UART (1CS )
PO3/RxD1 ] e
P02/TxD1
SPI01
pr6cs B [
P75/SCKO1 SPIOT 4 &2 T T—2
P74/5101 #Ta)
P73/5001
11CAO
pe0/scLA0 [ 1ICAO A v B T T—2R
P61/SDAAO FTvav)
Figure 2-3 /\— K™ x 7#&R(RL78/G1F, Peripheral)
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22  N— K7k
2.2.1 A—HAL 3T —R

ARORTFLODI—H A BT —X—E&% Table 2-1 2R,

Table2-1 Aa—¥A/ 24871 —X

IHH A3 7 —REq Hae
ElE5A M CW/CCW 1Y & X R A v F(SW1) or ICS [El#575 ME R EA JI(CW/CCW)
[El#5iRE R ALRIVAAIRY 2—L(VRL) or ICS EEnREIESEAA(T T A JE)
START/STOP R ALRILAAIRY 2—L(VRL) or ICS E— 2 OERfR/E LIRS

- BEEER SHKT
LED 1
7 - IS—HEE R
CE—AELEE HLT
LED 2
) CE—SEER AN
- 1500[rpm] LATF: SHAT
LED 3
ti 1 - 1500[rpm] #Bi@: mAT
€ LED
LED ti 4 4 + 3000[rpm] BATF: SHAT
- 3000[rpm] #Bi@: AT
- EEEER SHAT
LED 5
7 - IS—HEE R
- REEER SEKT
LED 6
7 - IS—RRER ST
BETNEEETRE VMEEE=4 VM BERIE(A )
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AR RT LD RLI8IGIF IfiFA VB T —A—&% Table 2-2 [ZRT,

Table 2-2 ¥wF4A > % 7 T —X(RL78/G1F)

i F 4% H e

P27/ANI7 TY RFSANERAEARN)

P10/TRDIOD1 R— kA or PWM H A (W,)

P11/TRDIOC1 R— A or PWM H F(Vy)

P12/TRDIOB1 R— kA or PWM H H(W,)

P13/TRDIOAL R— FHA or PWM HF1(Vy)

P14/TRDIODO R— bH A or PWM HH1(Uy)

P15/TRDIOBO R— FHA or PWM H H1(U))

P55/INTP4 ALARM ES AR

P54/INTP3 W #87R—IL IC S5 A A/EH

P53/INTP2 V #7R—IL ICEB A S/iEH

P52/INTP1 UHR—ILICIES A AR

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 71 1 RATLEKTHI%

P00 LED Hi 71 2 mATLEKTHi%0

P141 LED i1 3 mATAHELT S

P140 LED H 71 4 KT/ H KT S

P43 LED 51 5 mAT/AE KT HfE

P42 LED 51 6 mAT/AEKTHIfE

P122 B854 MBS EA 7(CW/CCW)

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

P23/ANI3 VM BERIE(AR)

P03/RxD1 ICS FA UART A %1

P02/TxD1 ICS F UART H 71

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

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

P60/SCLAO, P61/SDLAO

R18AN0038JJ0103 Rev.1.03
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RKORATFLDT) FSANIHEFA 2T —R—E % Table 2-3 12779,

Table 2-3 ¥§FA4 V2 72z —R(FU FSA4N)

i F 4% H e
ISENADIN T RSANEREHED
TOINF E—FHEESAA(W,)
TOINE E—FHEIESA AV,
TOINC E—FHIEIESAFI(W,)
TOINB E—2HEESAA(V)
TOIND E—ZHIEES A H(U,)
TOINA E—FHEIES A ()
ALARM ALARM E5H A
HIC_ W W tBR—IL ICIESH A
HIC_V VHER—ILICIEESH A
HIC_U UMBAR—ILICIESHA
Sl SPIRAT—42AA
SO SPIRAT—4tA
SCLK SPIAZOYY AR
CS SPIAFYFELY b+
CLK RTFLYAYY AR
LD, TOINH, TOING RAE AT
VM Power Supply
UHOUT U #8 High-Side Driver(Nch)EEE) FAH 51
U U #Afr4Ei% tH A
ULOUT U 48 Low-Side Driver(Nch)EEE A 1
VHOUT V #8 High-Side Driver(Nch)ERBFH H
v V R ARRR I A
VLOUT V #8 Low-Side Driver(Nch)EEENF HH 5
WHOUT W #8 High-Side Driver(Nch)BEE1 R H 5
W W ARG AE R H A
WLOUT W #8 Low-Side Driver(Nch)EREI R H 1
ISENP vy MER TS X AIER
ISENN T MER T A F RBIES
DrvGND 7)) RS54/ A EEEE GND
VREG5 Regulator Output (5V)
UH UHR—ILICIEEBAR
VH VHKR—ILICEBAR
WH W HR—ILICIEEAA
AGND 7)) K54 \7+ a5 EE GND

R18AN0038JJ0103 Rev.1.03
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2.2.2 [EiD#ksE
RKORTLTHERTHEDHED—E % Table 2-4 [ZRT,

Table 2-4 F&D##E
[B D1 RE %
EERERSBEA AT+ O JE)
AID A 2/N—4 BERET) K54 NEEHE/NM BEAE)
*FToar: BEAE
[EE5 75 M EA J71(CW/ICCW)
R—IL ICEBEANLE®RL)
RAKR—+ E—4HIEESE A R—rEAH
LED Hi 71 s KT/5H KT il 480
ATV LED T4 bEA. FTLRAYFITV D2 RAYF AR
500[us] 1 @ —nN\ILBA<T
BEREREIARI )V —Z 0247
24T RJI TV ERSANAVRTFLI Ay A
443 RD E—SHEESH H: 8% PWM E— FZEERA L= PWM H (6 K)
ALARM S 5#H
R—IVICEESREF@ET v D)
SPI00(Z') K5 A / I A)
BEAVHT—R UARTL(ICS R)
#* 7 32 SPI01, ICAO

o

B4 -TFlLA 2=y b

HAERE Y A A

(1) AD 3 2/N—4
EERREEREAN(TFOJE). EXREE ADaVNN—4 ] #FEFALTAET 5,

ADZEHIX, YVI+LDzF7R)AZERALT, FY¥RILBRE—FZE LY FE—F] (2, THEME
E—F% (Do ay FEBE—F] IZERET 5,

Ff-. AID EHOTHEERIL, 1 F ¥ RILIAY 2.375[us] T, E|AHNEDOR/NERLZE Table 2-5 1275RF,

Table 2-5 A/D 3 >/\—4

IEH AD aV/N\—% 1Evy &Y DRIEIE F¥ 2RIl
EEEEESEAN | 5.56pm] RFv 7 ANIG
(7FBJiE) (El#RRE R (L. CW/CCW #IZ 1100[rpm] ~ 4290[rpm])

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

E:
3. FYURSANBEE. 7Y KSANEDOADC LI 2HAL L X4 (ADC_SEL)DBEICLY ADZE
BT DEEFTMYBRZITRET A ENTESD, ADC_SELIZ 0x00(VM EERE)FHZREL-HE

DFIEEIRBREND,
ML, TRAJ306000 1) —X A—H—XI =217/l /n— K9z 7# (R18UZ0066JJ0100)] %
SELTTIL,
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(2) RAR—F

R—ILICEES(E—2DHBHERBES)EZAAR—FMIAHNT S, "R—ILICEENI Yy CRELMHE
Hizé, HEREIVAH EFALIR— FEEIRT S,

AEAR— FER—ILICIEEAIDHEAEHE ZF Table 2-6 [Z7RT,

Table 2-6 AAAR—FrEFR—ILICEBAA

i ¥4 "—ILICIES
P52/INTP1 U 18
P53/INTP2 vV
P54/INTP3 W 18

Tl AVRTFLTER, R— FHAOBEEZFERL T, PWMEAEHIC, E—2FIEESZENT 5,
RAR— b EE—SHEESHADHEAELE & Table 2-7 [ZRY,

Table 2-7 RAR— FEE—2FHIHESHH

Ui F B T3 HIEMES
P10/TRDIOD1 W,
P11/TRDIOCL Vi
P12/TRDIOB1 W,
P13/TRDIOAL Vo
P14/TRDIODO Un
P15/TRDIOBO Up

E:
AEAR— FEANE—FALOHAE—FRIZYYBEZBZEADTEFEICDIVTIE,
[RL78/GIF 1—H#—X< =217/ /\— K™% 1 7# (ROLUH0516JJ0110)] £8BLTTFEL,

(@) A4 -FLA 1=y k
- 500[us] €1 2 —\)LFA T

500[us] € YA —/NILAARIE, B4 - TLA A= bD 423 —NLE A THEEl ZFERT
50 RVATLTIH, FY¥RILO0OEFERAT %,

- BEEEERAI)—5%47
EEREEFTAR ) =503 47IE 24X - TLA 2=y bD T4 23 —N)LA A <HEe] =R
T35, ==L, BIYRAAIFERALLGEL, KOXTALATIEH, FyRIL1ZFERT S,

Ftr. KRVATLTIEH, FrRIL2EFYRILIFFALAL,

R18AN0038JJ0103 Rev.1.03
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(4 #4<RJ
NILAHAE—FEFERAL T, 4MHZ|OEREELE A, T RSANNDIRATLY Oy L LTHET
S

(5) 44 < RD
HEPWME—FZEALT,. =ZAREHR. ERHLEROYD=HREBG6 N)ZHNT 5,

AVRTLTIE, A#AA S0[us] T, High 79 T4 7D PWMHEHERET S, £1-. ALARM B
(INTP4 ifFIZ Low AAEFR)IE. TU FSANDEAENAA D E—F O ARKEB(E—2HEESEHHFZ
Low KE8)IZT %,

BAIHAHFEE—FHIEHETHADEAEHE % Table 2-8 IZ7RT,

Table 2-8 24 THhIHF L& E— 2 HEESH N

i F 8 E—A2HEES
P10/TRDIOD1 Wy
P11/TRDIOC1 Va
P12/TRDIOB1 W,
P13/TRDIOA1 V,
P14/TRDIODO Un
P15/TRDIOBO Up

(6) E1YAH
KYRTLTHEAT 38 Y AHO—EE Table 2-9 (TR,

Table 2-9 &Y AH

5 F 4 B 3A%
P55/INTP4 ALARM {E 5+ H
P54/INTP3 W HHHR—JL ICESRHEFET v D)
P53/INTP2 VHER—ILICESHE@I vY)
P52/INTP1 UMAR—ILICESBREMI v )
INTTMOO 500[us] 4 &2 —\ILE A<
INTTRDO F v ) 7EIRBPWM)
INTCSIO0 SPI00(FY) K54 N\HIEA)EIERT
R18AN0038JJ0103 Rev.1.03 Page 13 of 54
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2.3 VAN ENE: 157

2.3.1

774V

HoTNTOTSLDT 7 A IILERE Table 2-10, Table 2-11 [Z5R Y,

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

RAJ306000 HALL_120 CLOSED_CSP_CA_V103
RAJ306000 HALL_120 CLOSED_CSP_CC_V103
RAJ306000 HALL_120 CLOSED _E2S_CC_V103

Inc

control_parameter.h

IR FSAY S

motor_parameter.h

E—SHERESAY Y

mtr_common.h

HBEERA~NVY

mtr_ctrl_rl78g1f.h

RL78/G1F {RFUMIBEIA v &

mtr_ctrl_rlI78g1f_t2001.h

RL78/G1F & h— 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 FIF 120 EEBEREFBEREFSAV S

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

ics

ICS2_CA_RL78G1F.lib

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

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 (TS5 ) (CAT8KOR F)%4

R_dsp_rl78_CC.lib

BES4 TS5 (CC-RL F)=ES

src

mtr_ctrl_rl78g1f.c

RL78/G1F {k#F L2 &R

mtr_ctrl_rl78g1f _t2001.c

RL78/G1F & R— FIRTFNEE]

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

7R—)L 1C FI A 120 B8 B & FE il R 7 &P

E:

4. CAT8KOR Al&. RAJ306000_HALL_120_CLOSED_CSP_CA_VI103 I[CDAHBENFT,

5. CC-RL Alx. RAJ306000 HALL_ 120 CLOSED_CSP_CC_V103 &
RAJ306000_HALL_120 CLOSED _E2S_CC_V103 DA EFENET,

R18AN0038JJ0103 Rev.1.03
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Table 2-11 4> 7705 S LD T 7 1 ILVER(2)

RAJ306000_HALL_120 CLOSED_CSP_CA_V103
RAJ306000_HALL_120 CLOSED_CSP_CC_V103
RAJ306000 HALL_ 120 CLOSED_E2S_CC_V103

cg_src

r_cg_adc.c

RL78/G1F A/D O > /\—% JLIE

r_cg_adc.h

RL78/G1F A/ID A v /\—Z LIBA Y &

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/GIF ¥ Ay o HANEBA YA

r_cg_cgc_user.c

RL78/G1F ¥ O o HALE (2 — )

r_cg_intp.c

RL78/G1F & Y 5A A #HEAL IR

r_cg_intp.h

RL78/G1F &Y ;AHHEHEALIEA v &

r_cg_intp_user.c

RL78/G1F &l Y) ;A HREAL IR (1 —H F)

r_cg_macrodriver.h

RL78/G1F TS5 —E&ERAANY S

r_cg_main.c RL78/G1F * 4 &
r_cg_main.h RL78/G1F A A LB~y &
r_cg_port.c RL78/G1F it FHEEiIE
r_cg_port.h RL78/G1F i FHERELIEA w &

r_cg_port_user.c

RL78/G1F i FH#REME (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(A—HA)

r_cg_sau.c RL78/GIF < )7L - 7LA - 1=y MO
r_cg_sau.h RL78/GIF )7L - P LA - A=y MLEBAY S
r_cg_sau_user.c RL78/GIF L Y7L - 7 LA - 1=y FUE(O—F )
r_cg_systeminit.c RL78/G1F #IH#A{L 18

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

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

r_cg_tau_user.c

RL78/GIF 24 < - 7 LA

-1z MLE(A—F)

r_cg_tmrd.c

RL78/G1F 2 A < RD 4LiE

r_cg_tmrd.h

RL78/G1F 2 4 < RD LI~ v &

r_cg_tmrd_user.c

RL78/G1F 4 4 ¥ RD L2 —4HH)

r_cg_tmrj.c

RL78/G1F & 4 < RJ 4L

r_cg_tmrj.h

RL78/G1F 2 4 ¥ RIMLEA w5

r_cg_tmrj_user.c

RL78/G1F 4 4 < RJ {LIE(1—+HH)

r_cg_userdefine.h

RL78/GIF A —HEZRAAY S

r_cg_wdt.c

RL78/GIF D4 vy F kv 4

- B4 TN

r_cg_wdt.h

RL78/GIF D4 v F K4

F B IMEAY S

r_cg_wdt_user.c

RL78/GIF V4 v F Fv 5 - &4 TMEB(1—H )
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232 EDa—I)LEK
HoINTOT 5 LOBRBHEES Figure 2-4 (2, 774 LR & DRIGHT 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 &

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

Figure 2-4 > 770455 LOBEHEE

Table 2-12 > 7)L7045 5 LOEBIEE

7TV =T a v mtr_main.c

E— A &= 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 i {1 /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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24 VI b TR
AK7TVr—2320/— bR EETEHY T bz 7DEKRLHZE Table 2-13, Figure 2-5 [Z7R T,

Table 2-13 Y27 b =z 7 DEXRTH

IHH AR
FlEA = 120 EEEAR
& R L % I\Eliﬁl’ﬁt‘aff-%ﬂﬁ%l; VR1(ANI6 iFF)D L ARILIZE 2 TRET %,
ICS MDA HES
LA EHESEE. SWIP122 IF)DLALIZE > TRET %,
5 :?;iifg;:;:;i ( i) WIZE>TRET S
EEEERSEIL. VRIANI6 IiHF)D L ANLIZK > TRET %,
[E] %52 i) i ICS hh > D AHES
PI HI{EI(LARE . SRE PI i)
5] %5 52 4 B CW/CCW #t1Z 1100[rpm] ~ 4290[rpm]
BI85 FREAB AL B AR H R—ILICEBREMET v 2)8IYAHE (60 EE)
* v ) 7REIEHPWM) 20[KHZ]
R—ILICEEBREMF T v D)EIYiAHE60 EE)I<.
P - PWM Duty DFRFE LBB/NF—VERET Do
- 1 [EER360 E)FIDAI VA ELEDESN SEERELZHIET 5,
HEEE Pl #I#0Z, 500[us])E
LTFOIS—BHEIC., E—2HIEMEEHAHF % Low KE&IZT B,
- ALARM TS5—
-BEFTS—
RigFL0E - EEREEEIS—
CBAALTIRIS—
s R—ILICIEB/I2—2I5—
-BEETIS—

i
6. ML, T4BA%ZIEY—IL TnCircuit Scopel | #SBLTTFELY,

ElEEE BAHE

TR+ — b UERES
_O EEETEN ? '| G ', '| Pwmmﬂq ;' 3
UtER—IL
L UL B VIREEES ; -
GRS | & G PWMZEH: | -
B Mgk | 58, —{ G ] [Pwwzsin | | 3
2| L &% WHEEHES MR
WHgHR—IL _.@—E I PWMZs it | ———

==

—JipF f—  mmmm |
Figure 2-5 VY 7 b = 7 DEXRLH
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3. #lET04g S5 LERA
K7 TVr—30/—bAREET BTN TOTSLIZDOWTEHRBAT S,

3.1 HIEHARE

3.1.1 E—7#EERFR/=LE

E—F2 DOEERMIE SFLEIE. VRL & SWI, FIE, ICSHLDANITE > THIET S,

VRLIZIE, 7FBETAAHFANIS IHF)NBIYBTE N, TOAAEALY - L—THTADEHL
T, M EEESEZEHT 5, BEEERSEN. 1200[rpm]Ul £ TE—4% OEERRIA. 1100[rpm]LL T T
E—ADEIELEHT S, £z, E—2OEERKBIEX. 7Y FSANDE—FOVIRT—EREEHET
YIEd %o

SWLIZlE. SRAR— FPL22IHF)MNEIY BT HN, A MY - L—THT, PL22 &ilHF®D High/Low {KRE %
mB/LT. EEAREREET 5, BEARIE. BEEAMEFETHRT 5,

312 [EEARIERIE. REIREEENE. VM ERE
(1) EEAmERE
SW1 ® High/Low JKR&. F7=IE, ICSMBLANTHIEICE > TE— S DRIEHMEREEHRET 5,

(2) EEREEESE
VR1IDHEAE(7ZFOJE)E ADERT D EICE>TE—FDEEEERSEFTRTET 5, ADEHRS
Nnt= VR1 D{EIL, Tid(Table 3-1)D & 512, EEREREESESL LTHERYT %,

Table 3-1 EI¥REEESEDEHL

TR
I _. F Rl
RHE (EEEERE 5 18 AD ZHE)
B85 5 1100[rpm] ~ 4290[rpm]: 03FFH ~ 0000H ANI6
(3) VM BE

Tic(Table 3-2)D & 312, VM BEZAET 5. BEE L EEXTOREEERIT. PWMHNZEEFIL)ICfE
R %

Table 3-2 VM EE DO E#LE

T
I FrrIL
AH (VM EE: A/D ZH#1iE)
VM EE 0.0[V] ~ 45.9[V]: 0000H ~ 03FFH ANI3
R18AN0038JJ0103 Rev.1.03 Page 18 of 54
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3.1.3 [B] &5 FE i) {E

E—SDOEEEEE, 247 -FLA A2y bDFYRILLIZTV—52Z0TEET, R—ILICIHE
BICKB5EENY AHFRERFICHY U2 EXIE. 1EEKE60 E)FIENEINLEHRT S, -, EHL
f=ElIERERE (T3 LT, LPF(Low-Pass Filten) LI %17 > Tl 5, BERREEE O SR % Figure 3-1 [T7R

ERS

HU
(P52/INTP1)

HV
(P53/INTP2)

|
|
1
I
; i
T T
HW | I |
(P54/INTP3) | ! !
| | 1 | |
I I 27T 1 I I
b T
s S S S N
= T
l . l : | 2T .
| | | I | I . P
ALTHIE ! ! ! ! A
TGRO . ! ! R
| | | e
| | -
I [
_'_‘_'_,_,_o—'—'—'_'_'_ I l T l‘,-
Y LA DR TURF TR ErORES LR UL F
A iREEs

F—4SEEEEm =21 xS/ ThP R REV AT VREES

Figure 3-1 B EERE

A7 TVr—2a30/— b EETHHTINLTAOY S LOEESEESHEIL. TIRDEE P &I

FOTEERETEEZES.

v

v = (K, + 2t

" RIERR A

Kp,, : SREEPIHIAEI LG & 1 >

*
Na — @)
S
o Bl FE A ®
Ky, : PS5 7 A

: [ElR

s 7T AT

PIHIEOFMICONTIE, EMEZSRLTTSL,

R18AN0038JJ0103 Rev.1.03

Jul.16.19

RENESAS

Page 19 of 54




R—JL IC F|FH 120 E BT EEFIE RAJ306000 Eit#m

3.1.4 PWM [Z & % BT &l

HABEDHIEIZE, PWMGIHZFERAT 5, PWMEIEI & (X, /LAD Duty ZEESEH ETEHE
EZFRELTOKHEAKXTY, PWM FIlEHIOEZE % Figure 3-2 IZ7RY,

Ton| Torr

S Duty=___Tov  yy00m]
Ton+ Tore THEE

Figure 3-2 PWM il

CCT. ZAEMZUTDEIIZERT %,
COEREZ, PWMDuty ZRHH LV R DREMEICRIRT 5,

V
m=—
E

m:ZWE VEERAE E: VMIEE

Ttz K7 TV =230/ — AWK ETEH U TLTATSLTIE, BIE0EFavEL T 2R
LT. HHERERVREEEEZHET 5, HERIE 60 EFa v ELITHOE—FFHIEESH NEBHZE
Figure 3-3 2R,

" mwm '““““U i
T 1 R 1 [
1 O 1 Jﬂﬂﬂﬂl_l .

Figure 3-3 HEWATE 60 EFavEVY
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3.1.5 JREEER

K7 TVr—>a320/—bAREETDHH L TILTOYT S LOIREBBR % Figure 3-4 (2R,

-

. RESET

[RUN EVENT]
STOP MODE — T
Vi

] )
[RESET EVENT] / \\K [STOP EVENT]
| .
|| e
\HEH—
ERROR MODE T
R"“H..,__ '\ERROR EVENT | ﬂf

RUN MODE N
———————————————— - \
: i
- BOOT MODE :
] 1
1‘,_“ _______________ . r
l [ when 1000ms passed]
s T T T T T T T T T T T %
! |
: HALL 120 MODE :
1 1
T _

Figure 3-4 REEBE
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3.1.6 IRENAE

R—JL IC FIMA 120 EABHIETIE, K—)L ICESICEYEEFHENHITE 210, LDEHOBE/S
A—E—EITRE S,

=L, EEEEEHIEEITS=HIZIE, 3.13IZRLIEESIC, RETHLRYD 21 ORI T—4 &5
TELELRADHD, TDEH, K7 TVr—2a30/ —bRAREETEZHTINLTOTSLTIEH, —EEEIC
KBF—TUIN—TTOREZFITL., BET—ANMBTEEE42F > CHEEREREICERT 5,

Y770 T 3 L0OwEAEE Figure 3-5 12R Y,

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

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 CHEZbNz—FEEBREIZK DA —TVIL—TTOHRENZE{T
TWb, -, —TEHHBALI-Z L EE&HEIC, EEPIHIEIZE4TS5 MTR_HALL_120 MODE IZZ# L TWL
5o
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317 R TLIREMEE

AORTALIF, UTOIS—HKEZEDL, ThThOBEAICRAGLEEEZERT S, VAT LGREKE
[CEAH B RBEMER Table 3-3127R7,

* ALARM T 5 —
T)RESAN\D5DRBFELEEFTALARMBR)ICE>T, TY FSANODERENMAVE—F XK
BE(E— 2 FIEESH NhinFZ Low RKEE)ICL T, BREFLET S,

 BEETS—
BEEEEENTVMBEAERL T, BETBETY I v MEEB)ZRIE L-BE . RABLET S,

-EEEERETIS—
EiEEERAYTRGREEZEHRL T, REEE) Iy MEZBBALEIGS, RREFELT D,

CRAALTORIT—
BALT7 I FIS—EBEREHTHR—ILICESICKD5EHEIYAAHDEREER LT, 44 L7 MR
FHBRALTHL/NI—VHYEBINRELTLWEWES, BAELET S,

IR—JLICEE/NNE—2I 55—
R—ILICEEBIZEB9EHEYAABIZR—ILICEESDONI—2EERLT, TS5—N24—2FBHE L=
BE. REELT S,

- EBETS—
EEEERANT VM BELERL T. EEEEEEY S v MEXH ERE LSS, RABLT 5,

Table 3-3 Y AT LAREBEERTEE

DR T LIREKEE RENE
B R TS — ol 4?%2“
BALFY IS5 B4 L7 R 20[ms]

3.1.8 AT LREMEE(T ) RS A4 N\REHEE
ALARM BIMEERE L O X 2 (ALMOPE) T, 7 RS A NREHREEDEN/ENEHREALETT,
HME. T—A2C—FESBLTTIL,
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3.2 B &4

HoILT0Y S5 LOBKB—E% Table 3-4, Table 3-5 IZ5R T,

Table 3-4 BA¥—% (1)

T74IL% B E MR E
mtr_main.c main() s N— Rz 7HHEBEBTEUE L

AR mL CA—HA AT T —ANEEEBIEUE L

A AL <A A UEABERE ML REKITF U L
KRB, RU. A A FETESIFURL
;o
= A A VAERTEBIFUH L
S O YFRYT - E4A4TH ) TRETFUR
L

ctrl_ui() FE—RRT—RADER

AR L - BEnEEIRGIE L MEEAMIERIEDRE

B AL

ics_ui() CE—HRT—RRADER

AR fEL - BEREEIEGIE L MEEAMIEREDRE

A AL

ctrl_led() LED 71 s ATLE AT il

AB: L

A AL

ics_predrv_reg_ctrl() ICSMHEDT) FSAINLTREDFRAAH

AR #L EXAHFIE

HAh AL

mcu_sw_init() FIW OFERE

AR L - FIW ZEHO#ME L

HA "L - ICS O ¥

- =i VRARBE O
Yy A ARY FDEST

software_init()
AK gL
A gL

A VEBTERY 2EHOMHL

mtr_ctrl_rl78glf.c

clear_wdt()
AB Izl
HAh: wL

A YFRYT - RATOYT

mtr_clear_oc_flag()
AR L
B L

NILVAHN3aHER IS0 U7

mtr_clear_trd0_imfa()
ANzl
HA: mL

TRDO A VRFPIVFISITHIT
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mtr_ctrl_rl78g1f_t2001.c

mtr_ctrl_start()
AK gL
A L

E—SiEFHNE

mtr_ctrl_stop()
AR HL
HA: mL

E—4{F1L0E

mtr_change_pattern()
AR BENF—2
M L

E—2HEMESH LR

- BENE—CDHRE

BB —VIT—HICE—FRT—RRE
=

AR NLIEEIRESITE S L

mtr_get_adc()
AR AD F v 2RI
H 7 AD R

AID ZHE(TANE

mtr_ctrl_t2001.c

get_vrl()
AR L
1 AID TSR (VRL)

FUHLALD AD EHRIERE

led_on()
AT LED Fv RILEF
B L

LED M = 4T

led_off()
AZLED F¥ RILES
Ha: L

LED 04T

mtr_interrupt.c

mtr_hall_interrupt()
AN Gl
B L

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

mtr_alarm_interrupt()
AN gL
HA: mL

ALARM 2 U ;A A R028
CE—BRT—HEREE

AR NLEERBEEREEUH L

LR IRRHERR DS 0 ) 7 ESEUH
L

mtr_tauO_interrupt()
AB izl
HA: mL

500[us] &Y iAF40LEE
- BERE— FUY B ZHIERE
- R P HIHBAFUH L

mtr_carrier_interrupt()
AR L
B gL

F ) TREIREE Y AH 0
- E—AEEELFS
CIS—FIvIBEBEEUHEL
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mtr_spm_hall_120_cpm.c

R_MTR_InitSequence()
AK gL
A L

L= D ZANEOHMHL

R_MTR_ExecEvent()
AN BEARD
HA: mL

CRT—HRRAOERFETS
CREAANY M LT, EYGREORTHE
HEFUHL

mtr_act_run()
AR E—FRT—ER
B E—2RXT—4 R

B ERERMHMEERT UL L
- B2 HIEBRBERT UL L
- BENZ—URERBITFUL L

mtr_act_stop()
AN F—FRT—RR
HA: E—42X7—4X

TS GIEHE TEKFUHL

mtr_act_none()
AN FE—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 F—ERT—ER
Hi E—42RXT—4X

IS—HREROE—2HIEHERTEARKTULEL

mtr_pattern_set()
AR L
M L

- EEEEETRRESTF U L

- iR—JLICEE /N2 —WiF

- BBINE—VDRE

- E—AFIEESH N ERERTUE L

mtr_speed_calc()
AN gL
HA: mL

EEEHAEE N E

mtr_start_init()
AB izl
HA: L

E—AEHFICHELEROVHIE

mtr_pi_ctrl()
AN RE P IS AEER
Hh BEESE

IREE P il

mtr_set_variables()
ANzl
HA: mL

ICSMHOLANSII-EZTOTY FERICHRE

R_MTR_IcsInput()
A71:ICS BELEHDEE R
HA: &L

ICS M b AN ENT-EDEIF

R_MTR_SetSpeed() EIREREDERE
A BEERERRE

HA: mL

R_MTR_SetDir() EEEA R DEEE
AT BERERERSE

A #L

R_MTR_GetSpeed() EEREE DO RGF
AR L

i EEREEER

R_MTR_GetDir() El#RA RO RS

AR L
H A EBlEEA MIER
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R_MTR_GetStatus()
AK gL
HA: E—2RAT—4 R

E-—BRAT—ERERE

mtr_error_check()
ARzl
HA: mL

IS—DERERH

Table 3-5 BI¥—%(2)

7744

EEES

PUBELE S

r_cg_adc.c

R_ADC_Create()
AR gL
HA: mL

A/D 3R (ADC) ML

r_cg_adc_user.c

r_adc_interrupt()
AN L
B L

SPI &{§ ADC E— K SPI BtA$IE

r_cg_cgc.c

R_CGC_Create()
AK gL
A L

20w BIRBCGC)M#L

r_cg_intp.c

R_INTP_Create()
AR EL
HA: wL

SMERE| YA (INTP)FIHAE

r_cg_main.c

R_MAIN_Userlnit()
AR L
B L

T RS 4 EBLE

r_cg_port.c

R_PORT_Create()
AR L
HA: mL

A AR— 1L

r_cg_predrv.c

predriver_hw_init()
AN L
B L

T RS A N\DHRE

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

TURSANRY LIS HE

R_PREDRV_InitSequence()
ANzl
HA: L

N N OAT L 20k

R_PREDRV_
ErrorRecoverySequence()
AJI: ALARM R T—H R
B L

ALARM 18R A03E

r_cg_predrv_user.c

R_PreDrvReg_Read()
A 71: read address
H 7 SPI R 7—% X, read data

J1) FS4/8L YRS Read 13

R_PreDrvReg_Write()
A A3: write address, write data
HA:SPIRT—42 X

T ESA/ALPRE Write JLIE

R_PreDrv_MotorLockStatus()
AR L
HA E—420v9RT—4X

E—420Y 9 RT3 AMFNE

R18AN0038JJ0103 Rev.1.03
Jul.16.19

RENESAS

Page 27 of 54




R—JL IC F|FH 120 E BT EEFIE

RAJ306000 Eiti#m

r_cg_sau.c

R_SAUO_Create()
AK gL
A gL

DUTI - T LA - 2y MSAUMEIE

R_UART1_Create()
AR HL
HA: mL

UART1 #1831t

R_CSI00_Create()
AR L
B L

SPIEEMHUE(TY K54 /\BIER)

R_CSI00_Start()
AH: HL
HA: mL

SPIBEEE(T) FS A/ @IER)

R_CSI00_

Send_Receive_SPI_mode()

AN EENYT 7

Ny I7H4A4 X

ZENYIT
SPIE— K
HH:SPIRT—42 X

r_cg_sau_user.c

r_csiO0_interrupt()
AR EL
HA: mL

SPI &Y IAHMER (T1) K51 /GEIER)

r_cg_systeminit.c

hdwinit()
AR L
Hh: L

r_cg_tau.c

R_TAUO_Create()
AR gL
HA: mL

AL T LA 2=y MTAUV)FHE

r_cg_tmrd.c

R_TMRDO_Create()
AN GL
HAh: 4L

2 4 <7 RD(TRD)#IHE

R_TMRDO_Start()
AH: HL
HA: mL

PWM i H1BAA

r_cg_tmrj.c

R_TMRJO_Create()
AR L
HA: L

A 4 < RI(TRI)#HAE

R_TMRJO_Start()
AR L
Hh: L

PR EOAC A= PR R¢ 7151

r_cg_wdt.c

R_WDT_Create()
AR L
HA: mL

T VF RV - A4 THHE
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3.3 T

HUINTOT S5 LDOEH—E% Table 3-6 IZRY,

Table 3-6 ZE#H—&

THE it RES -k
g_s2_max_speed int16_t ElErEERESRKAE WA [rpm)
g_s2_min_speed int16_t ElErERERESR/IME ¥ [rpm)
g_s2_margin_min_speed int16_t E—SEFILARGEERESR/ND | BEA [rpm]
&
g_s2_ref_speed int16_t A —H R E EERERE BHA [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. El#zH
2. T5—
g_ul_motorlock_status uintg_t E—HSOYIRT—HERER 0: E—40OvYy
1L ®E—427>8vY
g_ul_stop_req uint8_t E—SEBELESTSY EEEEESE 1100[rpm] LT
[FfELEHIE
g_ul_pdrv_status uint8_t TY RSANLPRE RW
IZ—RT—HAR
g_ul_err_recovery_req uint8_t ALARM EIREBER T 54 0: itk
1: EFAr
g_ul_get alarm_stsl uint8_t TYRSA4NLORE
ALMSTS1 Hi3iE
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 UtER FIW 13— 3 U 1E#R(103)
g_s2_sw_userif int16_t N—FRUIERNYEZDSY 0: R L7ARLy
1. AT
g_s2_mode_system int16_t SATFLE—RTZSY 0: =1k
1. E—4% ERE)
2. 55—
CHIU A AV
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 £— FEEREHAIN Y >4 | E—4i83k 500[us]EHh o>
g_u2_cnt_wait_stop uint16_t E—AMOEGELFEDIUA E—FELL0EE 10[ms]EH Y
Y M LER—ILICESEIYA
AREBFIZADO )Y 1)
g_ul_flg_wait_stop uint8_t E—AEEFELEFETSY E—4EFELESFEZITTEY b

LT, E—42EFL0EBEAR—IL
IC ESEIY AH A 10[ms]DFEIF
BREDIGEEV )T
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g_ul_enable_write uint8_t ICS ALFRBEREEAHHFA | 00 ZEik
72359 1 gFAl
g_s2_vdc_ad int16_t VM &£ AD fE \Y|
g_s2_reci_vdc_ad int16_t VM EE AD fED &k
g_s2_pdrv_ad int16_t T RSANERE AD {E 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 ARGREIERE E S A (Scale: Q2) [rad/s]
g_s2_start_refv int16_t IMENEEE V]
g_s2_kp_speed int16_t IRE P &IEILLBEI T A >
g_s2_ki_speed int16_t HE Pl #IEIES T A >
g_s2_lim_v int16_t RE PIKIEEA) =y ME \Y%i
g_s4 ilim_v Int32_t RE PIFIEHESE) = v MB \Y%i
g_s2_accel int16_t EEREEREREER BESX A (Scale: Q2) [rad/s]
speed MTR_PI_CTRL FRFE PI il AR E A
g_ul_cnt_ics uint8_t ICS BTV LEREAS >4 -
g_u2_run_mode uint16_t BE,E— FEHE 0: BOOT £E—F
3. BEEE(HALL 1200E— K
g_ul_error_status uints_t IS—RT—RREH 0x01: ALARM T5—
0x02: BEEXETT—
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: Ay TE—F
1. SVE—F
2. T5—EF—F
g_ul_hall_signal uint8_t 3HHR—ILICES/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 RFE
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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 IR —7 VR
g_spi00_comend_flag uint8_t SPI@EEIKEE 54 TURE : @1E#T
FALSE: #&{E
g_spi00_adcend_flag uints_t SPI#{E ADCEnd 725% TURE : ADC #£7T
FALSE: ADC
g_spi00_commode uint8_t SPIBEE—F -
gp_csi00_rx_address uint8_t SPIBIERIET—2T7 KL X T RESANLERAERE
g_csi00_rx_length uint16_t SPIBERET—4E
g_csi00_rx_count uint16_t SPIBIEEREENAVI VA -
gp_csi00_tx_address uint8_t SPIBEEET—2T7 KL X FYURSANRLESRET LR
&€
g_csi00_send_length uint16_t SPIBEEET—42E
g_csi00_tx_count uint16_t SPIEEEENY VA
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3.4

< OEZRLHR

HUINTAT S LD OERE—E% Table 3-7 ITRT,

Table3-7 ¥/ OEE—=

774 IL% I 0% kS e
control_parameter.h CP_MAX_SPEED_RPM 3900 EErEEESR
RE(HBA)
[rpm]
CP_MIN_SPEED_RPM 1200 EiERERENR
INME (B A)
[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 HEE Pl HIfLE
B4
CP_SPEED_PI_KI 0.0001f HE Pl HIH7E
DTA Y
CP_ACCEL_MODE 2.0f EEREEERE
BRE(ERA)
[rad/s]
mtr_main.h ICS_UI 0 Ul % ICS IZ
vk
BOARD_UI 1 Ul #HR—FIZ
vk
M_CW 0 21— REEEHM
EREE: CW
M_CCW 1 2A—HEEAMA
S EE: cCw
MAX_SPEED CP_MAX_SPEED_RPM EEGEEENR
KE(EWA)
[rpm]
MIN_SPEED CP_MIN_SPEED_RPM EiERERENR
INME (B A)
[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 L

262144 1l
SPEED_PI_KI CP_SPEED_PI_KI EE Pl HIEFE

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— +
HRf%{E: CCW
REQ_ROT_CW 1 EERAEAR— +
HS{E: 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 <5
YU FAKSK
[MHz]
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— bk
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MTR_PORT_UP P1.5 U fH(IEEM)E B
R—+
MTR_PORT_UN P1.4 U HE(EHE)E D
R—k
MTR_PORT_VP P1.3 V FH(IEFE)H A
R—k
MTR_PORT_VN P1.1 V HHGEAE)H S
R—k
MTR_PORT_WP P1.2 W HH(EH)E S
R—+
MTR_PORT_WN P1.0 W FEGEAE)E A
R—+
MTR_GET_ROT_DIR_REQ P12.2 [l $x /A [ B 1%
R—k
MTR_PORT_LED1 P0.1 LED1 HAhR—
[S
MTR_PORT_LED2 P0.0 LED2 HAhR—
|~
MTR_PORT_LED3 P14.1 LED3 HAhR—
|~
MTR_PORT_LED4 P14.0 LED4 HhR—
[S
MTR_PORT_LED5S P4.3 LED5 HAhR—
[S
MTR_PORT_LED6 P4.2 LED6 HhHR—
|~
MTR_LED_ON 0 Low7 o747
MTR_LED_OFF 1
MTR_OVERVOLTAGE_LIMIT 30*128 BEETS—H
EFIE [V]
MTR_UNDERVOLTAGE_LIMIT 6*128 BEETS—H
ERIE [V]
MTR_VDC_SCALING 1471 VM EE AD %
MBS fREE
MTR_RECIVDC_SCALING 256 VM EFE AD %
(B 5 i 5 (3
)
MTR_TAU1_CNT TCRO1 Bl #55& E &R A
BALIHhIU b+
LPRA
MTR_ADCCH_RAJ306000_TEMP 0 RAJ306000 ;&
EAIER
AID ZHF v #

2

MTR_ADCCH_MOS_TEMP

MOS R EBIE
A
AID T ¥ R
L

MTR_ADCCH_VM

VM EERIEA
AID EH#F v
L

MTR_ADCCH_BOARD_TEMP

U EREE
BIE A

AID THF ¥ &
L
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MTR_ADCCH_VR1 6 rUALRIL
AID Z#F v 1
1

MTR_ADCCH_PDRV 7 TYRSANE
EBIERA
AID ZH#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
bfE (WA )
[rpm]

MTR_SPEED_LIMIT

MTR_SPEED_LIMIT_RPM/
60 * MTR_POLE_PAIRS *
MTR_TWOPI * 4

EERE) = v
hE(ES )
[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 HIfL
262144 B4 >
MTR_SPEED_PI_KI CP_SPEED_PI_KI * | RE Pl HI57E
16777216 DTA Y
MTR_SPEED_PI_LIMIT_V 24*128 EE Pl R
hUzy hE
[\

MTR_SPEED_PI_|_LIMIT_V

24 * 128 * 524288

RE P HIEE
SEY I ME

[\
MTR_ACCEL_MODE CP_ACCEL_MODE * 4 EEERERRE
BiR(EXA)
[rad/s]
MTR_SPEED_PI_CHANGE_RPM MTR_POLE_PAIRS « | HE Pl HIEA
CP_MIN_SPEED_RPM EEEERSH
HBE(ESA)
[rpm]
MTR_MAX_DRIVE_V 15*128 BEEARKIE
[\
MTR_MIN_DRIVE_V 2*128 BREENR/IME
[\
MTR_SPEED_CALC_BASE 383 El#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 ]
(A2 hE *
50[us])

MTR_START_CNT

2000

BOOT £— 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
(W > hE *
50[us])
MTR_ICS_DECIMATION 4 ICS FRS%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_
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 Bl
MTR_MODE_ERROR 0x02 I5—KE
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 b
version.h FW_REVISION 103 FWYEYIY
E
T774IL% U 0% kS e
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
ES =L
SPI_WAIT_MODE 0x01 SPI #{§ Wait E— F
SPI_INTR_MODE 0x02 SPI@&{S Interrupt €—
N
SPI_ADC_MODE 0x03 SPI #&{E ADC E—F
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274 Iy 0% = e
£
r_cg_predrv.h | REG_BUFF_SIZE 2 TIYVESANLIRAE
Ny IT7H4A4 R
SPI_CHK_MAX 100 T RS54\ SPI&
EFzvrEH
PREDRV_NORMAL 0 TYRSANI—HY
R1EL
PREDRV_SPI_ERROR 1 TYRSANI—HY
R SPIEETS—
PREDRV_ALARM_ERROR 2 TYRSAN—HY
A ALARM I 5—
PREDRV_REGRW_ERROR 4 TYRSAN—HY
R LYRE RWI
5
MOTOR_LOCK 0 E—409Y
MOTOR_UNLOCK 1 E—47>OvY
PREDRV_SPI_ACCESS_OK OX6A T FSA4/NSPI&
EHIE
PREDRV_ALMRAW1_OK OXEF PN N R A
ALMRAW1 #I%E
ALMSTS1_TSD_N 0x01 ALARM R 7—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 F—#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
INIT_PS_ALL 0x01 PS_ALL #)#iE
INIT_PS_1ST OX3E PS #)HAE 1st
INIT_PS_2ND OXx3F PS #)#i{E 2nd
INIT_PS_3RD OxBF PS ##A1E 3rd
INIT_SELSIG_U 0x03 SELSIG_U #1#i1E
INIT_SELSIG_V 0x14 SELSIG_V #)#A{E
INIT_SELSIG_W 0x25 SELSIG_W ##i{E
INIT_HALL_SIG 0x00 HALL_SIG #)#i{E
INIT_ALMOPE1 0x10 ALMOPE1 ¥ £
INIT_ALMOUT1 0x10 ALMOUT1 ##ifE
INIT_CS_SET2 0x60 CS_SET2 #HifE
INIT_ERROR_WAIT 0x00 ERROR_WAIT #J#i1iE
INIT_CS_SET1 0x08 CS_SET1 #)#i{
INIT_HAIC_TH 0x00 HAIC_TH #) &A1&
INIT_LD_WAIT 0x00 LD_WAIT #]#A{E
INIT_DRIVE_SET 0x01 DRIVE_SET #)#A{&
INIT_IDRCNT_H 0x00 IDRCNT_H #1#iE
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INIT_IDRCNT_L 0x00 IDRCNT_L #1#A{E
INIT_TRCNT_P 0x00 TRCNT_P #1#A{&
INIT_CPSET1 0x01 CPSET1 #)#A{E
INIT_CPSET2 0x02 CPSET2 #)#AfE
IINIT_CP_TRIM 0x00 CP_TRIM #J#A{&E
INIT_VREG5_TRIM 0x20 VREG5_TRIM #Hi{E
INIT_CSAMP_TRIM 0x20 CSAMP_TRIM #)#A{E
INIT_TRIM_PT 0x00 TRIM_PT #)#ifE 7
ATY hRE
INIT_TRIM_PT_UP 0x95 TRIM_PT ##iE 7
a5 MER
INIT_TRIM_EN 0x00 TRIM_EN #1#A1E
INIT_TRIM_EN_EFWD 0x01 TRIM_EN #D#if& k)
SV TR EMEE
&
INIT_BGR_TRIM 0x00 BGR_TRIM ##A1E
INIT_BFAMP_TRIM 0x00 BFAMP_TRIM ##i{&E
ERRRCV_PS_1ST 0x3C PS ALARM fRIR{E 1st
ERRRCV_PS_2ND Ox3E PS ALARM EiR{E
2nd
ERRRCV_PS_3RD Ox3F PS ALARM EIR{E
3rd
ERRRCV_PS_4TH OXBF PS ALARM fRIR{E 4th
ERRRCV_MOT_EN_CLR 0x00 DRIVE_SET ALARM
BimiE
E—4S EERELE
ERRRCV_MOT_EN_SET 0x01 DRIVE_SET ALARM
BImE
E— A EIEREF A
ERRRCV_ALM_LATCH_CLR 0x40 DRIVE_SET ALARM
BimiE
ALARM S v F9 U7
WAITTIME_1_MS Ox11F8 1msl#Eb
WAITTIME_3_MS Ox35E8 3[ms]FL
INIT_ICS_PS_ALL INIT_PS_ALL PS_ALL ICS Z£##1#A
&
INIT_ICS_PS INIT_PS_3RD PS ICS ZH#HAE
INIT_ICS_SW_RESET 0x00 SW_RESET ICS Z#
MEE
INIT_ICS_ADC_SEL 0x00 ADC_SEL ICS Z##)
HAB
INIT_ICS_SELSIG_U 0x03 SELSIG_U ICS Z#
WHE
INIT_ICS_SELSIG_V 0x14 SELSIG_V ICS Z£#
WHE
INIT_ICS_SELSIG_W 0x25 SELSIG_W ICS Z#
MEE
INIT_ICS_HALL_SIG 0x00 HALL_SIG ICS Z#i4]
HAB
INIT_ICS_ALMSTS1 OXFF ALMSTS1 ICS Z#i4)
B
INIT_ICS_ALMOPE1 INIT_ALMOPE1 ALMOPE1 ICS Z##)
B
R18AN0038JJ0103 Rev.1.03 Page 39 of 54




R—JL IC F|F 120 & =& E Hl 1

RAJ306000 Eiti#m

INIT_ICS_ALMOUT1 INIT_ALMOUT1 ALMOUT1 ICS Z##)
B
INIT_ICS_ALMSTS2 OXFF ALMSTS2 ICS Z#i4))
HB
INIT_ICS_CS_SET2 INIT_CS_SET2 CS_SET2 ICS Z#4])
HifE
INIT_ICS_ALMOUT2 0x00 ALMOUT?2 ICS Z= %))
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 OxFO PDDSTS ICS Z#14])
HifE
INIT_ICS_LD_WAIT 0x00 LD_WAIT ICS Z%i#]

HifiE

INIT_ICS_DRIVE_SET

INIT_DRIVE_SET

DRIVE_SET ICS Z=%k
HEAE

INIT_ICS_DI_TIME 0x00 DI_TIME ICS Z 4]
s
INIT_ICS_IDRCNT_H 0x00 IDRCNT_H ICS Z#
WHAE
INIT_ICS_IDRCNT_L 0x00 IDRCNT_L ICS Z#k
MHE
INIT_ICS_TRCNT_P 0x00 TRCNT_P ICS Z%4)
HiE
INIT_ICS_CPSET1 0x01 CPSET1 ICS £ %4
s
INIT_ICS_CPSET2 0x02 CPSET2 ICS £ 34
s
INIT_ICS_CP_TRIM INIT_CP_TRIM CP_TRIM ICS £ %)

HifiE

INIT_ICS_VREG5_TRIM

INIT_VREGS5_TRIM

VREGS5_TRIM ICS %
DB

INIT_ICS_CSAMP_TRIM

INIT_CSAMP_TRIM

CSAMP_TRIM ICS %
KA E

INIT_ICS_ALMRAW1 OXFF ALMRAW1 ICS Z#k
WHAE
INIT_ICS_TOIN_MONI 0x00 TOIN_MONI ICS Z#
MHE
INIT_ICS_WHO_AM_| OX6A WHO_AM_I ICS Z#k
MHE
INIT_ICS_TRIM_PT INIT_TRIM_PT TRIM_PT ICS Z44)
s
INIT_ICS_TRIM_EN INIT_TRIM_EN TRIM_EN ICS Z#4#)
s
INIT_ICS_BGR_TRIM INIT_BGR_TRIM BGR_TRIM ICS Z=#k

s

INIT_ICS_BFAMP_TRIM

INIT_BFAMP_TRIM

BFAMP_TRIM ICS %
DA B

SEQ_INIT

SEQ_CHK_SPI

SEQ_CHK_TSD_N

PN AY)E L
U= VR ER
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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) K54 /3N 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 2247 0—F ¥ — F EMEHLEARD OO —F v — F 2T,
£, Yo INTOFSLOETELRNED 7 O—F v— k% Figure 3-6 A & Figure 3-13 (2R T,

C Start-up

) C

|

MEEBI%

)

MEEEEE
hdwinit()

|

TRAATIVE|YAHZILE
DI():IE<«0

A A B

main()

|

[EDHEREM ML

mcu_hw_init()

( End

|

) C

®T

)

Figure 3-6 ZA—F+v— b (&K, #IHALRAH)
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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
- SPLEISEEN(TY FS 4 /NEIER)

- TS A58 g

- HEEH/RE/N ST ML

AT—RAREE, A2 FET

ICSh b AN S nf-fEDEFF

T RS A48 DR A R/WHIE

EEREEE R IEER
[E1ER77 [F4E 5 fBER 1%

RAT—RRER, A RU FET

B0 85 75 [f) /B 25 R 2% T
R_MTR_SetDir()/R_MTR_SetSpeed|()

EREERG
R_MTR_GetSpeed()

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

DAVFREYY - EAL4THYT

clear_wdt()

Figure 3-7 2A—F v — M (A4 V%)
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3.5.2 T KRS A \¥EA{L I

C TU RS AN\ nE )

WHO_AM_| == Ox6A

oK

ALARMHR A& 220
ALMSTS1(TSD_N)

no error

TYESANMYIUTT—2FE
R_PREDRV_TRIM_Create()

|

ALARME B 15 5%
ALMOPE1 = 0x10: VGT_UVP_OPE_N #&%#

|

ALARMif F HH HERE
ALMOUT1 = 0x10: VGT_UVP_ALE_N %)

|

S 1 FETEB R S b AR i 3
CS_SET2 =0x60, CS_SET1 =0x18

|

8D —tE—THIEEE
PS_ALL = 0x01: f#B&

|

HEEERI /D — 2 — THIERE
PS = Ox3E: PS_CPREG_N, etc. 2%

|

Wait 1ms

|

HERER /D — & — THIEERE
PS =0x3F: PS_CP_N 2}

|

Wait 3ms

ALARMIf F £ =4 FER

ALMRAW1

no error

HERER/ D —— THlEERE
PS = OxBF: PS_PRE_N 2 b

ALARMIK REFEZE error
ALMSTS1, ALMSTS2

no error

E— 5 EREBIHERE
DRIVE_SET = 0x01: & — % BREH 3

e

Figure 3-8 72A0—F¥— ~(FV

A N\DHLILEE)
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353 HR—ILICIEBEY AHNIE

( R—ILICIEBEIY AH0E >

EIEELFEL TS5

ul_flg_wait_sto

MTR_FLG_CLR

MTR_FLG_SET

E3RE AT B EE

mtr_speed_calc()

E— 2 EEEIEFE AV S Clear

R—IVIIEB /N2 — U Bi§

|

BE/NE—VRE
(R—ILICIEB/ 2 —> T 5—1H)

E-SHEESHAERE

mtr_change_pattern()

l

A

- BB S BE

e

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 RS A4 NEE
mtr_get_adc()

I5—DEHREBRE

mtr_error_check()

EIRF LS 75 THES

g_ul_flg wait_stop

MTR_FLG_SET

E— AR EEELHFE DD Z Increment

BELELEFLHI D

g_u2_cnt_wait_stop

When 10ms passed

E— AR EEELEFE NI S 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] Bl U 5A A A0 28 >

MTR_FLG_SET

BOOTE — FEfEEHAIA ~ >4 Increment

— REFREEHRIN ) Do else

g_u2_cnt_boot_mode

When 1000ms passed

BOOTE — FESEIEHAIA Y >4 Clear

R [ PIF 1E1 PR 25 R AR 5 B3R 58 D fiE

1R B BEEERE: ¥IHHE

BEE— FEEH
& EIEEE(HALL120)E— K

A A A A

BEE— FHER
g_u2_run_mode

SEEIEEL(HALL 120)E—K

R [ I ) A IR R BE 4 5 B4 IE

R FE PIE

mtr_pi_ctrl()

PWM Duty;& &

<

e

Figure 3-11 7 8—F ¥ — k(500[us] &Y A& L)
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3.5.6 ALARM ZI| \) ;A #4018

( ALARME| Y) 5A #4038 )

AR FET
mtr_ctrl_stop(): €— 4% 1L I

IS5 —RT—HREFEHALARMI 5—

AV NPk 1 b4 R i d
mtr_clear_oc_flag()

S

Figure 3-12 2 A—F ¥ — F(ALARM I Y ;AAJLEE)

R18AN0038JJ0103 Rev.1.03 Page 48 of 54



R—JL IC F|FH 120 E BT EEFIE

RAJ306000 Eiti#m

3.5.7 ALARM 8/R0E

( ALARMTR Jm A0 28 >

ALARMAR BB FEZR
AL D_N,OCP_N,VGB_UVP_N};

no error

T— 5 BB SR E
DRIVE_SET = 0x00: £ — % ER 3% 1t

HEBERI/ 8D —t— T HIEIERTE
PS = 0x3C: PS_CSAMP_N, etc. 2 i

N

ALARMARK BB FEZR
D_N, OCP_N, VGB_UVP_N}ALVISTS2

no error

T— 45 BRBHIHERE
DRIVE_SET = 0x40: 2 5 B 1F O 2%

|

HeRERI/ D —t— JHIRE
PS = Ox3E: PS_CPREG_N f2 &

|

Wait 1ms

|

HERERI/ D —t— T HIIERE
PS = 0x3F: PS_CP_N 2%

|

Wait 3ms
N

ALARMIG F & =3 HEZ2
ALMRAW1

no error

BERI/ D —t— T HIHERE
PS = OxBF: PS_PRE_N 2%

ALARMAR BB FEZR error
ALMSTS1, ALMSTS2

no error

E— 2 BB E
DRIVE_SET = 0x01: & — % ER B 347

e

A A

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

4.1 BE

A7TNV5—230/— bR/ TLTAYGSLTIE, ICSIZEE1—H 4 042 7z —X(BER/MZFILTE
S, BEEREESH)NMERAEETT, ICSIEE2—4 Y FRTLETETINS IO ZLDT7 A=)
EHEZ)TILAALIZNY AV EICERRTTHIENTEDY—ILTY, FRAAEGEEDFHMIE MNn
Circuit Scope ERikEiBAE ] B LTT 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

EEEIRTICS 2FAT 5156, ICSICHET HEAMEZRUHIBEAHY FT, ICS BERAKIIEMH T
2134 )L (#ifdef--#endif) TEREL TWET, ICS ZHAT HIGEETROBYFREL TS,

[Z74/)L4] mtr_common.h
(EF|&ERT] TREDESEMA TS,
#define ICS_USE
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ICS BZ# MO —E % Table 4-1, Table 4-2 [Z7R9, Table 4-1 DZEHD{EIL com_s2_enable_write |2
g_s2_enable_write & F CIEZZAAREGEICTOTY FEHARBRENS, £, Table 4-2 DEHIE
com_s2_enable_write [Z{R7FE L ALY,

Table 4-1I1CS RZEH—&

Pt e kit AE f®E([] :F7B7y FEHR)
com_s2_direction intl6_t | ElEEAME  0: CW [g_ul_direction]
1:CCw
com_s2_ref_speed_rpm intl6_t | BIELEREERIE (HWA) [rpm] [g_s2_ref_speed]
com_s2_speed_Ipf_k int1le_t | FE 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 Pl HIELLHIS 1 > [g_s2_kp_speed]
com_s2_ki_speed intl6_t | EE PI#IEER A > [g_s2_ki_speed]
com_s2_accel int16_t | EEREREESEERESA) [radls] [g_s2_accel]
com_s2_enable_write intl6_t | EHEEHA A -
Table 4-21ICS RE¥H—%
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: Ry TE—F -

1:S5VE—F

3: vk
com_ul_pdrvreg_ctrl uint8 t | U FS4/1LPR4 RW a2 hA—)L | 0: RIW Z1E

239 1: RIW 3]
com_ul_pdrvreg_ps_all_pre uint8_t | FU K34 /L R4 PS_ALL RilEI/E 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 | FU KS4/3L P R4 PS HilElfiE Read f&
com_ul_pdrvreg_ps_now uint8_t | FU FSA4/LP R4 PS BIEE Write &
com_ul_pdrvreg_sw_reset_pre uint8_t | 7 FS4/8L P X4 SW_RESET #iE | Read &

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

1B
com_ul_pdrvreg_adc_sel_pre uint8_t | 7 K54/ X4 ADC_SEL HilElfE | Read f&
com_ul_pdrvreg_adc_sel_now uint8 t | FU K34/ X4 ADC_SEL IREE | Write &
com_ul_pdrvreg_selsig_u_pre uint8_t | 7 FS4/8L PR 4 SELSIG_U #i[E{E | Read &
com_ul_pdrvreg_selsig_u_now uint8 t | 7 FS4/8L P R4 SELSIG_U ITEfE | Write fiE
com_ul_pdrvreg_selsig_v_pre uint8_t | 7 K34/ P X4 SELSIG_V #HiE{E | Read f&
com_ul_pdrvreg_selsig_v_now uint8_t | FU FS4/AL P X4 SELSIG_V IREE | Write &
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/ALT R4 SELSIG_W H#E Write B

B
com_ul_pdrvreg_hall_sig_pre uint8_t | 7 K34/ X4 HALL_SIG HiElfE | Read fi
com_ul_pdrvreg_hall_sig_now uint8_t | FU FS 4/ P X4 HALL_SIG IRIEE | Write &
com_ul_pdrvreg_almsts1_pre uint8_t | FU FS4/8L X4 ALMSTSL 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 IR7E(E | Write &
com_ul_pdrvreg_almoutl_pre uint8_t | 7 K34/ X4 ALMOUTL #iEI{E | Read fE
com_ul_pdrvreg_almoutl_now uint8 t | 7 FS4/LY R4 ALMOUTL IR7EE | Write fiE
com_ul_pdrvreg_almsts2_pre uint8_t | FU FS4/AL X4 ALMSTS2 HiEfE | Read fE (ALMSTS2 Read Only)
com_ul_pdrvreg_cs_set2_pre uint8_t | 7 FS4/8L P X4 CS_SET2 HilEfE | Read fE
com_ul_pdrvreg_cs_set2_now uint8 t | 7 FS4/ALU R4S CS_SET2 JIEfE | Write fiE
com_ul_pdrvreg_almout2_pre uint8_t | 7 K34/ X4 ALMOUT2 #iEI{E | Read f&
com_ul_pdrvreg_almout2_now uint8_t | FU K34/ X4 ALMOUT2 IR¥E(E | Write &
com_ul_pdrvreg_error_wait_pre uint8_t | 7 FS4/8L P X4 ERROR_WAIT #il | Read fE
[ElfE
com_ul_pdrvreg_error_wait_now uint8_t | 7 K54/ Y R4 ERROR_WAIT I | Write fiE
=B
com_ul_pdrvreg_cs_setl_pre uint8_t | 7 K54/ X4 CS_SET1 HilElfE | Read fi
com_ul_pdrvreg_cs_setl_now uint8_t | FU FS4/ALP X4 CS_SET1 RIEME | Write fE
com_ul_pdrvreg_haic_th_pre uint8_t | FU FS4/3L X4 HAIC_TH BIEE | Read &
com_ul_pdrvreg_haic_th_now uint8 t | T FS4/LTY R4 HAIC_TH HEEE | Write fiE
com_ul_pdrvreg_pddsts_pre uintg_t | 7 KS4 /ALY X4 PDDSTS #ifE1{E Read fi& (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 &
com_ul_pdrvreg_drive_set_pre uint8_t | 7Y FS4/8L X4 DRIVE_SET RilEl | Read fE
B
com_ul_pdrvreg_drive_set_now uint8 t | 7Y FS4/8L Y X4 DRIVE_SET J7E | Write fiE
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 | FU FS4/3L X4 DI_TIME BB Write &
com_ul_pdrvreg_idrent_h_pre uintg_t | 7Y KS4 /LY X4 IDRCNT_H RiE Read f&
B
com_ul_pdrvreg_idrcnt_h_now uintg_t | 7YU KS4 /LT R4 IDRCNT_H JR#E Write B
B
com_ul_pdrvreg_idrcnt_|_pre uint8_t | 7 FS4/8L X4 IDRCNT_L #i[E{E | Read &
com_ul_pdrvreg_idrcnt_|_now uint8_t | FU K34/ X4 IDRCNT_L JIEME | Write &
com_ul_pdrvreg_trcnt_p_pre uint8_t | 7Y FS4/8L P X4 TRCNT_P HiE{E | Read fE
com_ul_pdrvreg_trcnt_p_now uint8 t | 7 FS4/8L Y R4 TRCNT_P IHEE(E | Write fiE
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#E(E Write &
com_ul_pdrvreg_cpset2_pre uints t | 7Y K34/ LT R4 CPSET2 #i[ElE Read {&
com_ul_pdrvreg_cpset2_now uints t | 7Y K34/ LT R4 CPSET2 HE(E Write fiE
com_ul_pdrvreg_cp_trim_pre uint8_t | FU FS4/8L X4 CP_TRIM RiIE{E | Read &
com_ul_pdrvreg_cp_trim_now uint8_t | FU FS4/ALP X4 CP_TRIM R7E(E | Write &
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 fiE
EE
com_ul_pdrvreg_csamp_trim_pre uint8_t | FU FS4/8L X4 CSAMP_TRIM &l | Read f&
[ElfE
com_ul_pdrvreg_csamp_trim_now uint8_t | FU FS4/8LP X4 CSAMP_TRIM 3 | Write fE
“E
com_ul_pdrvreg_almrawl_pre uint8 t | 7 FS4/8LY R4 ALMRAWL HiE Read {& (ALMRAW1 Read
& Only)
com_ul_pdrvreg_toin_moni_pre uint8_t | 7Y K54/ X% TOIN_MONI il | Read fE (TOIN_MONI Read

Only)
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i

com_ul_pdrvreg_who_am_i_pre uint8_t | 7Y KS4/8L X4 WHO_AM_| Hi[El | Read fE (WHO_AM_| Read
& Only)

com_ul_pdrvreg_test_pt_pre uint8_t | FU FS4/8L X4 TEST_PT HiEE | Read &

com_ul_pdrvreg_test_pt_now uint8 t | T FS4/AL U R4 TEST PT H7EE | Write fiE

com_ul_pdrvreg_efdsel_pre uints t | 7Y KS4/ L2 R4 EFDSEL #i[ElE Read f&

com_ul_pdrvreg_efdsel_now uint8_t | 7 FS4 /ALY X4 EFDSEL IR#E(E Write &

com_ul_pdrvreg_efwdatal_pre uint8_t | 7 K34 /8L X4 EFWDATAL il | Read fE
B

com_ul_pdrvreg_efwdatal_now uint8_t | 7 FS4/8L U R4 EFWDATAL |E | Write fiE
1B

com_ul_pdrvreg_efwdata2_pre uint8_t | 7Y K54/ X4 EFWDATA?2 RilEl | Read fE
B

com_ul_pdrvreg_efwdata2_now uint8_t | FU K34/ R4 EFWDATA2 T | Write &

R18AN0038JJ0103 Rev.1.03

Jul.16.19

RENESAS

Page 53 of 54



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

RET EE %
BETARE
Rev. F17H R— A2k
1.00 Dec.22.17 - FIRFAT
1.01 Jan.22.19 - RAJ306000 HALL_120 CLOSED V101
RSSK(TG-55L-KA)ICEHETINSA—F % LR

FRECIEIE

Table 2-1: 4 >4 7 = — R EBG(EEEEE)

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—BHZER

Table 3-7: MARGIN_SPEED

FRECIELE
Figure 3-7, 10, etc.
1.03 Jul.16.19 - RAJ306000 HALL_ 120 CLOSED_* * V103
ICSHZA4 7S V&ER
Table 2-10: ics
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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 EAHYFET . EMOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
2EBLTLESY, TS5RFYIREICHE LY., HFEM-oY LBEWTLESL, Fiz, CMOS #FERE LzAR— FIZTO2WLWTHREBDIE
WELTLEELY,

2. BREAROLE
BREARL. RGOKEEFETT., BREBARKICE. LSIORBEBROKEEITEETHY . LR IDBRELCRIHEFOREITETT, s
Uty MFEFTY LY FFHRGDBE, BREANS £y B ERICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOOINDE—EBEICET HFETOHM. HFORBIIRIATEEEA,

3. BRAIEICBITHZANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT vy TEREANGZVTLEEIL, ANESOABATLT v TERISDBFEAIS
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