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RAJ306000 E&#F

ZE5
K7 TYH5r— 3>/ —kiE. RAI306000 #FAL T, h—ILICHE3HISLLADCE—4% 120

EEEAXTEREIEIH TN TOTS L, RU., FHAFEXIEY—IL ln Circuit Scopel DS54 TS5 1) &
B3 5AEICOVWTHBET S EZTZEBET S,

BTN TOTSALIE, HBLETSERARTHY . BHAZOHEZRIAT HELDTEHY FEAL, Y
TNTOYSLEZERTZBE. BULBRECTHILEET =5 XA THERALTT S,

FEREZT/NM R
SN TO0 S LOBEHERE. TEEDT/NM ATT>2TLV3,
- RAJ306000

HEHTNTaT 5 A

A7 TVr—23v/—rHBREETEH TN TOY S LETRICTT,
- RAJ306000_HALL_120_OPEN_CSP_CA V107 (IDE: CS+ for CA, CX)
- RAJ306000_HALL_120_OPEN_CSP_CC_V107 (IDE: CS+ for CC)

- RAJ306000_HALL_120_OPEN_E2S_CC_V107 (IDE: e? studio)
RAJ306000 & 1F7R—)JL IC FIF 120 EREHEHY > FLTOsS5 4
(¥8# PWM AR)

SEEM
. RL78/GIF 1—H#—X< =217l Nn— K%z 7# (ROLUH0516JJ0110)
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(FROYA Ao A—KFLTFELY)
Ay 0— FHA b http://www.desktoplab.co.jp/download.html
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1. R

X7 T)5r— 3>/ — kTlE, RAI306000 ZFEAL=FR—ILICHE3ISTLADCE—42M 120
EEEHRHYTNTOT S LERET SAE. RU. BFEXEY—IL n Circuit Scope] 2 D54 TS 1)
=HEAT BAAEICDOLTEBT 5,

E:
1. BAFIEY—IL Tn Circuit Scopel (BAF%E. ICS)IE. %RE#HTRAI 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 (Toolchain) 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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RAJ306000 Eit#m

2. VATLEBE

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

- USB cable

E1 Emulator

USB cable

RAJ306000

Pre Driver

Mcu
(RL78/G1F)

Peripheral

sw

ICS Board

RAJ306000 :EffilRiz
. ﬁ?tt)r Control Tool (ICS) Iy

==

|2 £ B

Figure 2-1 LR T LR

R18AN0035JJ0109 Rev.1.09
Mar.31.20

RENESAS

Page 5 of 52



R—JL IC FIFE 120 & E RAJ306000 EiiF

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 Eiti#m

RAJ306000 FFfiE4R

RAJ306000

LED 1

PO1

LED i 1

P00

LED i 2

P141

LED i1 3

P140

LED i 4

P43
P42

LED HASF T a)

[T

P31

LED KA 6( T 32)

rRTIWRAYFAA

LED 5S4 bHiA AT aY)

P122

CW/CONEN Y BEZ XA v F

[1[]

P63

TYLaRAYFAD

2

P62

E—FYBAD (AT a)

FFOTAN

' 75 SW A (ICS B D EIERAD ON/OFF)

P26/ANI6
P25/ANI5

FUH—LARILAK / R)a—L

P23/ANI3
P21/ANI1

P20/ANIO

WEEE=#

MOS Y —= X4
(FFav)

UART (ICS FA)

P03 /RxD1 ]

RAJ306000 HH—= X %
(FFay)

TUHERY—I RS
(73

P02/TxD1

SP101

pr6cs m) [

ICS

P75/SCK01

P74/8101

P73/5001

11CAO

P60/scLA0 [

SPIOT A 27 x—R
(FFav)

P61/SDAAO

IICAOA 52 T7x—2R
(FFvav)

Figure 2-3 /\— F) = 7#8R(RL78/G1F, Peripheral)
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RAJ306000 Eiti#m

22 N—FHT 7R

221

1—HAL23T71—X
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) EERREIESEAA(T AT E)
START/STOP kA LARJLAAIRY 2—L(VRL) or ICS E— 2 OERfR/E LIRS
- EEEER SHKT
LED 1
7 - IS—HEE R
- E—SELR 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
- EE B SHAT
LED 5
7 - IS—HREE R
- EEEER SEKT
LED 6
7 - IS—RRER ST
BETNEEETRE VMEEE=4 VM EEBIE(A )
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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
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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 BESEVYBRATAET S EMNTES, ADC_SEL IZ 0x00(VM BEBRH)ZFHRE LIHGE
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,

R18AN0035JJ0109 Rev.1.09 Page 12 of 52
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(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
R18AN0035JJ0109 Rev.1.09 Page 13 of 52
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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 OPEN_CSP_CA_V107
RAJ306000 HALL_120 OPEN_CSP_CC_V107
RAJ306000 HALL_120 OPEN_E2S_CC_V107

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

R—JL IC FIA 120 EBEEFIEMKFEAN v 4

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—JL IC I 120 @ E HlEMRFER

E:

4. CAT78KOR Fl&. RAJ306000 HALL_120 OPEN_CSP_CA_ V107 IZO&#&EENET,

5. CC-RL AlZ. RAJ306000 HALL_120 OPEN_CSP_CC_V107 &
RAJ306000_HALL_120 OPEN_E2S_CC_V107 =D& EFENET,
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RAJ306000 Eiti#m

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

RAJ306000_HALL_120 OPEN_CSP_CA_V107
RAJ306000_HALL_120 OPEN_CSP_CC_V107
RAJ306000 HALL_120 OPEN_E2S_CC_V107

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 EDa—I)LEK
HoINTOT S5 LOBBEEE Figure 2-4 (2, 77 4 JLERL L DORIGS T % Table 2-12 [2RT,

Fr)Vr—avE
1A—HA 2487z —RXFHH

A A

\ 4
T—A FHE
AEEERE. EEY—V %R

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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R—JL IC F|F 120 E&EEHIEH

RAJ306000 Eiti#m

2.4

VI b7 iRk

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

Table 2-13 Y27 b =z 7 DEXRTH

IEH

NE

A =

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,

ik b
B85 75 [m) i) {0 ICS 5 DA F
LEEESEL. VRLIANI6 IHF)D LARLIZE 2 TRET 5,
EER S @i{i:}zr*z‘nﬂ_ 3 ( IHF) o) %ET/@
EIEREEESEIC Il S 1= PWM Duty % 0 ~ 100[%)] CHI#HT %,
51 %53 FE #E B CWI/CCW #t[Z 1100[rpm] ~ 4290[rpm]
Bl FRABRIERE R—IVICESREMT v O)EIYiAHE (60 EE)

* v ) 7 RIREPWM)

20[KHZ]

R—IVICESBRHEMT v O)EIYiAHE(60 EE)I.

IR AR - PWM Duty DR L BB/ 5 — U ERET 5.
- 1 EER(360 FDRIO N9 > S iBE DEHD b EEREEHHT 5.
LTOTS—HmBI, T—5HEESHABTE Low REITT 5,
* ALARM T5—
- BEETS—
CE LTI  EEEERETS—
CBALTIRIS—
s R—ILICEESNE—2 I 5—
EBETS—
3
6. E#MIX. T4BAHEZIEY—IL Tn Circuit Scope] | #BBLTTELY,
e I
AT ,7:4> == =P
VR1 U BEES .
[ 6 ] »[Pwmzs | 4 x‘
L |
Utak—L___| 1&* 4[} {}
L UL BB VIREESES i ‘
> = G >[ PwmzE | |
r/;,ﬁ_ JUUL vigsk—) %S;EEE _@ :l L

T8

W#HR—IL

&S

WHEEHES

Le—(c

Figure 2-5 V7 b x 7 DEKRLHR

[Pwmzs | 1\
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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
VR1IDHEAE(7ZFOSE)Z ADEHRT D EICE>TE—FDEEEERSEZRTET 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

) VM EX
Tic(Table 3-2)D & SI2, VM BEZRAIEY 5., BEELEBEDRH(EERIE. PWM HAZEFL)ICHE
AY %,

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
R18AN0035JJ0109 Rev.1.09 Page 18 of 52
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3.1.3 B EnREEE

E—ADEEREIL, 24X TLA Ay bFDFYRILLIET)—=F2=05EET, h—ILICH
SICKBHNEE| Y AHFEERIZHI U AEZIRG. 1EEREB60 E)RENDENILERT S, -, EHL
f=ElIE5RE 2% LT, LPF(Low-Pass Filten)lL¥E%#1T> Tl 45, BEEREEZE OB EZR % Figure 3-1 [T7R
9,

i

HU
(P52/INTP1)

HV
(P53/INTP2)

HW
(P54/INTP3)

2T

| |
| | -
N § T i
I'\'\.
I . 2
| | | - T
A TH I : : :
TGRO1 i | P
I I -
I [
P
—, l /J// v
Er S (SRS S SR ES i SDES DHES TN
hLIEES
T—4EEEEImm = 21 x93 TADL AR AUV EEES
Figure 3-1 B EERE
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3.1.4 PWM [Z & 5 B X HilfH

HAOBEDOHIEIZIEX, PWMKIEHZFERT 5, PWMHIEIE (X, /SILAD Duty &b 852 & TEHE
EEREBELTWNFIEAKX T, REERERESEICLH SE- PWMDuty # 0 ~ 100[%]CHIEIT 5, PWM
HE DB ZE % Figure 3-2 IZRT

Ton| Torr

CDuty=__ Tov yyq0m
Ton* Torr THE

ﬂﬂ
|

Figure 3-2 PWM %l

T, A7 TV —=23 0/ —bAREET BTV TOTS LT, BiIE60EFavEVITE#ERA
LT, HABERVEEREZHIHT 5, HENF0EFavELITHOE—FFHIEESEH HREH %
Figure 3-3 2R Y,

U+_Ww?fof?f
W*ﬁ WW.?““““U i
vnnnnnmmummmmmwm

Figure 3-3 tHMRATH 60 EF 3 vEL S
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RAJ306000 Eiti#m

3.1.5 JREEER

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

S

- RESET

\ RUN MODE
[RUN EVENT] A H‘xl
STOP MODE }—— R BOOT MODE :
i

| [
,,.-"I "‘,_H _______________ _

[RESET EVENT] N
[RES -."f \\ [STOP EVENT] l [ when 1000ms passed]

|| s

\Hﬁ_ ‘f ________________ '\l
ERROR MODE : HALL 120 MODE :
_ . | |
~_ [ERROR EVENT] I L

Figure 3-4 REEBE
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316 URTLIREMEE

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:;:i SRl 42:;::]’“]
BALFY IS5 B4 L7 R 20[ms]
i Eamn o

3.1.7 DARATLREMEE(T ) RS A4 N\TEHEE
ALARM EERTE L VA2 (ALMOPE) T, 7 RS A NEZEHEEDBSEDNEREATRETT,
HME., T2 —FESBLTTIL,

R18AN0035JJ0109 Rev.1.09 Page 22 of 52
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RAJ306000 Eiti#m

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

R18AN0035JJ0109 Rev.1.09
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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

mtr_carrier_interrupt()
AR L
B gL

F ) TREIREE Y A0
- E—AEEELFS
CIS—FIvIBEBEEFEUHEL

R18AN0035JJ0109 Rev.1.09
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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_set_variables()
AK L
O L

ICShbANShEEXZTOTH FERIZHKTE

R_MTR_IcsInput()
AR ICS BEZHDEER
HA: HL

ICS Db AN SNTF-EDIRF

R_MTR_SetSpeed() EEREEDHE
A EEERERRE

HAh: L

R_MTR_SetDir() EERARDEE
AN EEERERRE

HA: HL

R_MTR_GetSpeed() EEREE DO RF
AR HL

A EEREEIER

R_MTR_GetDir() Bz A RO ERE

AF: #L
H o EERA AER

R_MTR_GetStatus()
AR HL
HA: E—2RT7—42 X

E—RRAT—HREWGF
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RAJ306000 Eiti#m

mtr_error_check()
AR L
B gL

IS—NERLKEE

Table 3-5 BA¥—%(2)

TJ74IL%A

EEES

SIEREE

r_cg_adc.c

R_ADC_Create()
AR L
B gL

AID Z#35(ADC)#IH11E

r_cg_adc_user.c

r_adc_interrupt()
ARGl
A HL

SPI&{S ADC £— K SPI Bth#I%E

r_cg_cgc.c

R_CGC_Create()
AN L
HAh: &L

20y BIRB(CGC)MHL

r_cg_intp.c

R_INTP_Create()
AK L
A L

SMEREI Y JAA(INTP)#HAIE

r_cg_main.c

R_MAIN_Userlnit()
AN BL
HA: L

TV RS A N\ uE

r_cg_port.c

R_PORT_Create()
AR gL
B L

At AR— 8L

r_cg_predrv.c

predriver_hw_init()
AR HL
HA: HL

T RS A NHRTE

R_PREDRV_TRIM_Create()
AR HL
HA:SPIRT—42 X

FURSAAPYS VI F—RRE

R_PREDRV_InitSequence()
ARGl
HA: AL

N N OAT (05

R_PREDRV_
ErrorRecoverySequence()
AJ1: ALARM R T7—4 X
HA: HL

ALARM 18175018

r_cg_predrv_user.c

R_PreDrvReg_Read()
A73: read address
H 1: SPI R 7—% X, read data

T ESA4/ALP XA Read L

R_PreDrvReg_Write()
A 73: write address, write data
HA:SPIRT—2 X

T RSA4RLDRE Write LI

R_PreDrv_MotorLockStatus()
AN L
B E—4209IRXAT—42R

E—420Y I RT3 AMBNE
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RAJ306000 Eiti#m

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(107)
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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7R—JL IC FIFA 120 B8 & Filfi RAJ306000 Ei#R
g_ul_enable_write uint8_t ICS ALFRBEREEAHHFA | 00 #Eik
7237 1: gFd
g_s2_vdc_ad int16_t VM &£ AD & \Y|
g_s2_reci_vdc_ad int16_t VM EE AD [ED#%k -
g_s2_pdrv_ad int16_t T RSANEREAD B V]
g_s2_pwm_duty int16_t AA4TRDAVRTLIRAE | PWMDuty 3% 7E{E: 0 ~ 1598
EE PWM Duty [%]: 0 ~ 100
g_s2_ref_speed_rad int16_t ElERERERESE ESR A (Scale: Q2) [rad/s]
g_s2_speed_rad int16_t EEnREREE E SR A (Scale: Q2) [rad/s]
g_s2_speed_Ipf_k int16_t EE55EE LPF /85 A —4 -
g_ul_cnt_ics uint8_t ICS ATV LREREAS >4 -
g_u2_run_mode uint16_t BE,E— FEE 0: BOOT £E—F
3. BEEER(HALL 120)E— K
g_ul_error_status uints_t IS—RT—RREH 0x01: ALARM T5—
0x02: BEEXETZ—
0x04: EEFEEEETS—
0x08: # A LF7 I T 5—
0x10: R—JL IC EB/83—> T
5 —
0x40: EEELS—
(0x80: KREHLS—)
g_ul_mode_system uints_t AT— L EH 0 Ry TE—F
1. SVE—F
2. I5—%F—F
g_ul_hall_signal uint8_t 3EKR—ILICIEE/IE—> -
g_ul_v_pattern uints_t BENRE— -
g_u2_cnt_timeout uint16_t FEFIEREETR A D2 BENI—UUIVEZRICT )
7
g_ul_direction uint8_t B35 A M EE 0: CW
1. CCW
g_u2_hall_timer_cnt uint16_t V=534 HhI ME TCRO1
g_u2_pre_hall_timer_cnt uint16_t AIEOIYY—584<ThoY | -
~E
g_s2_timer_cnt_ave int16_t 2n D OEEREFTRI2A <A | -
vhE
g_u2_timer_cnt_buf uint16_t EEEREER2 A <A+ -
Ny T7
g_u2_timer_cnt_num uint16_t EEnREFRRATADI -
Ny I7EE
ics_input_buff MTR_ICS_INPUT | ICS AQZE#HEER -
g_s2_ref_speed_rpm_vrl int16_t ElERERERESE WA [rpm)
g_ul_alarm_stsi uint8_t TYESANLIPRA ICS &~HA
ALMSTS1 R7Z{E
g_ul_alarm_sts2 uint8_t TYRSA4NLORE ICS &®<H
ALMSTS2 RF{E
g_ul_PreDriver_error uint8_t TYRSANI—HF VRIS~ s TYURSANDEES - Y
RAT—RR A
- ALARM B —7 v R
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 SPIBEE—F -
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gp_csi00_rx_address uint8_t SPIBERET—2T7FLR TYRSANLORRERE

g_csi00_rx_length uint16_t SPIEERET—4E

g_csi00_rx_count uint16_t SPIBEREAV VA -

gp_csi00_tx_address uint8_t SPIBEEET—2T7 FLX FYURSANRLESRET LR
&€

g_csi00_send_length uint16_t SPIBEXEET—3E

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—=

T774I4%A

XY 0%

&%

control_parameter.h

CP_MAX_SPEED_RPM

3900

EEEE SR
REMWA)
[rpm]

CP_MIN_SPEED_RPM

1200

EEEE SR
IME(HHWA)
[rpm]

CP_SPEED_LPF K

0.35f

El#5&RE A LPF
NS A—4

mtr_main.h

ICS_UI

u % ICs I[Z
vk

BOARD_UI

Ul #HR—FIZ
vk

M_CW

21— REEEHF
R EE: CW

M_CCW

aA—HEEAFR
R EfE: CCW

MAX_SPEED

CP_MAX_SPEED_RPM

EEREEE SR
RE(HWA)
[rpm]

MIN_SPEED

CP_MIN_SPEED_RPM

EEEE SR
IME(HHWA)
[rpm]

MARGIN_SPEED

100

E—4{FILAR
EEERESRD
EVERLAAESK
(WM A) [rpm]

MARGIN_MIN_SPEED

MIN_SPEED
MARGIN_SPEED

E—42{FILAE
EEESR/D
fi&

(W A) [rpm]
SPEED_LPF_K CP_SPEED_LPF K [E#5ERE F LPF
16384 INSA—4
SW_ON 0 LowF7 o747
SW_OFF 1 High 79 7«
5
REQ_CLR 0 E—2ELES
239907
REQ_SET 1 E—4FLES
72559€v bk
LED_ON_1ST_SPEED 1500 LED3 m=4TEER
%
LED_ON_2ND_SPEED 3000 LED4 S4TEEE
%
REQ_ROT_CCW 0 EERAEA— +

HR{G{E: CCW
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/1000

REQ_ROT_CW 1 EERAEAR— +
HR{SE: CW
motor_parameter.h MP_POLE_PAIRS 2 1Bt #0481 FARE
#
mtr_ctrl_rl78g1f_t2001.h | MTR_PWM_TIMER_FREQ 64.0f PWM 424 <5
YU AR
[MHZz]
MTR_CARRIER_FREQ 20.0f v ) TRIEH
[KHz]
MTR_DEADTIME 0 TYREAL
[ns]
MTR_DEADTIME_SET MTR_DEADTIME | Ty bR LE
MTR_PWM_TIMER_FREQ | ZEfE

MTR_CARRIER_SET

(MTR_PWM_TIMER_FREQ
* 1000 /
MTR_CARRIER_FREQ / 2)
+MTR_DEADTIME_SET -2

*x ) 7TERE®B

MTR_START_CARRIER_SET

MTR_CARRIER_SET * 30 /

Foy FREME

100 (FDHAME)
MTR_VR1_ADC_MAX 802 FUALAL
AD Z# &KX
iE
MTR_PWM_DUTY_CALC_COEF1 MTR_CARRIER_SET * 100 | PWM Duty ;&%
/ MTR_VR1_ADC_MAX ¥ 1
MTR_PWM_DUTY_CALC_COEF2 100 PWM Duty ;E&
%%k 2
MTR_RPM_CALC_COEF1 556 BiEEEEHESE
1
MTR_RPM_CALC_COEF2 16888 BEEEHER
R 2
MTR_RPM_CALC_COEF3 100 BEEEHER
%% 3
MTR_PORT_HALL_U P5.2 U #sR—JL IC
EBANKR—+
MTR_PORT_HALL_V P5.3 V #ER—J IC
EBAANKR—F
MTR_PORT_HALL_W P5.4 W tH7ER—JL IC
EBEARKR—F
MTR_PORT_UP P1.5 U #HEEM)E S
R—k
MTR_PORT_UN P1.4 U #A(EHE)E 5
R—k
MTR_PORT_VP P1.3 V HHEMR)H A
R—k
MTR_PORT_VN P1.1 V HGEHE)H A
R—+
MTR_PORT_WP P1.2 W FE(EH)E 5
R—+
MTR_PORT_WN P1.0 W HH(HAE)
R—k
MTR_GET_ROT_DIR_REQ P12.2 [ 5 75 [ B 5
R—k
MTR_PORT_LED1 P0.1 LED1 HAHR—
|~
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MTR_PORT_LED2 P0.0 LED2 HAHR—
|~
MTR_PORT_LED3 P14.1 LED3 HAhR—
|~
MTR_PORT_LED4 P14.0 LED4 HhR—
[
MTR_PORT_LED5S P4.3 LED5 HhR—
[
MTR_PORT_LED6 P4.2 LED6 HHHR—
|~
MTR_LED_ON 0 Low7 o747
MTR_LED_OFF 1
MTR_OVERVOLTAGE_LIMIT 30*128 BEETS—H¥
ERME [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 &
BB 5> R BE (X
)
MTR_TAU1_CNT TCRO1 El¥RREETAIA
BALAIHhIU b+
LYRA
MTR_ADCCH_RAJ306000_TEMP 0 RAJ306000 ;&
ERIER
AID T v #
L
MTR_ADCCH_MOS_TEMP 1 MOS R BIE
A
ADD Z#F v 2
L
MTR_ADCCH_VM 3 VM EBERIER
AID ZE#TF v #
L
MTR_ADCCH_BOARD_TEMP 5 U EREE
BIE
AID T v #
L
MTR_ADCCH_VR1 6 AL
AID ZHF ¥
L
MTR_ADCCH_PDRV 7 TYRSANE
ERIEFA
AID T v #
L
mitr_ctrl_t2001.h MTR_LED1 1 LED /8% —Y
MTR_LED2 2
MTR_LED3 3
MTR_LED4 4
MTR_LED5S 5
MTR_LED6 6
mtr_spm_hall_120_cpm.h | MTR_TWOPI 2 * 3.14159265f 2m
MTR_POLE_PAIRS MP_POLE_PAIRS 1Bt $48 IE FARE
#
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MTR_RPM_RAD 1716 [rpm] — [rad/s]
BEUEMATER
MTR_RAD_RPM 2445 | MTR_POLE_PAIRS | [rad/s] — [rpm]
BEAEMATER
MTR_SPEED_LIMIT_RPM 4290 E¥REE) I v
ME(EEA)
[rpm]
MTR_SPEED_LIMIT MTR_SPEED_LIMIT_RPM/ | EEm®EE") = v
60 * MTR_POLE_PAIRS * | FE(E K A)
MTR_TWOPI * 4 [rad/s]
MTR_SPEED_LPF_K CP_SPEED_LPF_K * | [EEREE A LPF
16384 RS A—4
MTR_SPEED_CALC_BASE 383 EEREEETAIA
E#
MTR_TIMER_CNT_BUF_NUM 6 El#RREETAIZ
141THhADo2 bk
Ny IT7H4A4 R
MTR_TIMEOUT_CNT 400 =1L $1 2 BF R
(hov hE *
50[us])
MTR_START_CNT 2000 BOOT E— K
fél
(hov hE *
500[us])
MTR_PATTERN_CW_V_U CW 7R—JL IC

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

BT b

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 7R—JLIC
(SR ZA%

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[ oW |N|FP[OWw |k |0 |IN|FP[WWIN|O|(MOC

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 B &5 [ & E
fi: CCW
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MTR_FLG_CLR 0 2399 U7H
E#
MTR_FLG_SET 1 255ty LA
E#
MTR_STOP_WAIT_CNT 200 E—SELEFS
B fH
(hov hE *
50[us])
MTR_ICS_DECIMATION 4 ICS FABA%FEL
HLREBEIEH
(hov hE *
50[us])
MTR_BOOT_MODE 0x00 BOOT £—F
MTR_HALL_120_MODE 0x03 1 HEER(HALL
120)E— K
MTR_ALARM_ERROR 0x01 ALARM T5—
MTR_OVER_VOLTAGE_ERROR 0x02 BEETS—
MTR_OVER_SPEED_ERROR 0x04 EiEEREE
I5—
MTR_TIMEOUT_ERROR 0x08 RALTI LT
5 —_—
MTR_HALL_ERROR 0x10 R—JL IC E5
NE—2IT5—
MTR_UNDER_VOLTAGE_ERROR 0x40 BEETS—
MTR_UNKNOWN_ERROR 0x80 REHELS—
MTR_MODE_STOP 0x00 fF1E K EE
MTR_MODE_RUN 0x01 El#RH
MTR_MODE_ERROR 0x02 I 5—iKRE
MTR_SIZE_STATE 3 WKEER
MTR_EVENT_STOP 0x00 E—4ELEAAN
vk
MTR_EVENT_RUN 0x01 E—F2EHAA
bk
MTR_EVENT_ERROR 0x02 E—2I5—A
Rk
MTR_EVENT_RESET 0x03 E—42Ytv b
ARk
MTR_SIZE_EVENT 4 AR MY
version.h FW_REVISION 107 FIWYESaY
15
T74IL% E&7A=E" NE e
r_cg_userdefine.h SPI00_CS_H PO = PO | 0x20 SPI #&{§ Chip Select
£S5 =H
SPIO0_CS_L PO = PO & OxDF SPI #&E{E Chip Select

B8 =L

SPI_WAIT_MODE 0x01 SPI #{E Wait E— F

SPI_INTR_MODE 0x02 SPI#@1{E Interrupt E—
K

SPI_ADC_MODE 0x03 SPI &{§ ADC E—F
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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 3-5 [C2A 7 0—F v — L L UEMEREABO 7O —F v — F &R,
Tz, YOIV TOISLOETELRNED 7 0—F ¥— k% Figure 3-5 h 5 Figure 3-12 [Z7R T,

C Start-up

) C

|

ML

)

HHALBIR
hdwinit()

|

TRAATIEIYAHEIL
DI():IE«0

A1 B

main()

|

[ED#ReE 1L

mcu_hw_init()

C End

|

) C

®T

)

Figure 3-5 72 0—F ¥ — (2., #HLE%)

R18AN0035JJ0109 Rev.1.09
Mar.31.20

RENESAS

Page 40 of 52



R—JL IC F|F 120 E&EEHIEH

RAJ306000 Eiti#m

351 AL

C

T RS54 /s
R_MAIN_Userlnit()

T RS54 1\

predriver_hw_init()

F/WI#1E

mcu_sw_init()

Ul = Board or ICS?

s TY RS 0y Y EEGRE
- SPLEERE(TY F34 /\EER)

- YRS A8 R

- BREEH/RE/CSH L

g_s2_sw_userif

Ul = BOARD

AT—RREE, AR hET

ICSIN 5 AN ENTF-fBEDERF

I5—ERnE

TY RS 48L DR A R/WHITH

EERREE S IEES
(%575 1A 5 fEER 15

RT—SRAER A AU R

B0 ¥5 75 A/ [E1 25 R % 5
R_MTR_SetDir()/R_MTR_SetSpeed()

I 5—fEiRnE

EERERERG
R_MTR_GetSpeed()

LEDH 71 s KT /38 KT il 80
ctrl_led()

DA VFEYT AT OT

clear_wdt()

Figure 3-6 ZA—F ¥— h(A 4 VEK)
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RAJ306000

M

R

i

3.5.2 T KRS A \¥EA{L I

( T RS A R )
Eﬁﬁ%’\ RAJ306010THOKIZH Bk SIZ

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

ALARMIK B #EEE
ALMSTS1(TSD_N)

no error

TURSANRRYIVIF—aBE
R_PREDRV_TRIM_Create()

|

ALARMBF B {E 5%
ALMOPE1 = 0x10: VGT_UVP_OPE_N &%)

|

ALARMif: F H HERTE
ALMOUT1 = 0x10: VGT_UVP_ALE_N £ %

|

ST (FFETIB BRI EE BT ARIEERE
CS_SET2 =0x60, CS_SET1 = 0x18

|

IR —t— T HIEEE
PS_ALL=0x01: fRR&

|

HEEERI/ D — & — T HIHERE
PS = Ox3E: PS_CPREG_N, etc. f2B%

|

Wait 1ms

|

HERER /D — & — T HIHERE
PS = Ox3F: PS_CP_N fi2 &

|

Wait 3ms

ALARMIR F & =2 HEa

ALMRAW1

no error

HERERN /8D — 2 — DR
PS = OxBF: PS_PRE_N fZ &

ALARMAR HEREER error
ALMSTS1, ALMSTS2

no error

E— S ERENHIEIRRE
DRIVE_SET = 0x01: & — % BREh 5]

e

Figure 3-7 2 A—F ¥ — (T FS5 4 1\E{LLEE)
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353 HR—ILICESE Y AHLE

( R—ILICIEEEI Y AH 0 )

EEfFILEEL T3

ul_flg_wait_sto,

MTR_FLG_CLR

MTR_FLG_SET

[EERE AT RIER

mtr_speed_calc()

E— A2 EEELEFE DI S Clear

R—ILICES /N2 —VBG

BE/E—VRE
(R—=ILICIEB/ 2 —> T 5—1RH)

TS HEESHAERE

mtr_change_pattern()

* CEESE—VE

e )

Figure 3-8 7A—F ¥ — F(F{K—JL IC EEHIVAAHNE)
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3.5.4 F v ) TREEE Y :AH IR

( ¥ 7 RREEY AHLE )

A/DEHEITVMEE
mtr_get_adc()

ADEMES: T Y K5 A NTBE

mtr_get_adc()
T5—OERLRE i
mtr_error_check() . Gl»f.l.\;rj v

MTR_FLG_CLR

EELEIEFS 75 THE
g_ul flg_wait_stop

MTR_FLG_SET

E— 2 EERFLFE N R Increment

BIEL =155 ) DR else

g_u2_cnt_wait_stop

When 10ms passed

E— R EEELFE DDA Clear

E— S @EREILEFS TS5 Clear

A A

ICSH b AN ENTFIEDETE

TROAVRTFIVFISTIIT
mtr_clear_trd0_imfa()

ST

Figure 3-9 ZA—F v — b (F v ) 7 BREE Y AH L)
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3.5.5 500[us] &Y sAAALER

C 500[us] &l Y A A A2 >

B fE IS 75 TR

g_ul flg_wait_stop

MTR_FLG_SET

BOOTE — FEfEEHAIS » >4 Increment

— FEfEEHRIN D T else

g _u2_cnt_boot_mode

When 1000ms passed

BOOTE — FEFEIFHAIA Y >4 Clear

BEE—FEEH:
B EEE(HALL120)E— K

A A A A

R
-

C )

Figure 3-10 7 A—F v — bk (500[us] &IV ;AHAJLER)
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3.5.6 ALARM ZI| 1) ;A #4018

( ALARME! Y) 5A #4028 )

AR hEFT
mtr_ctrl_stop(): € — % {S1L ALIR

I5—RT—RREEHFALARMI 5—

VA AREER TSSO T
mtr_clear_oc_flag()

SR

Figure 3-11 7 B—F ¥ — F(ALARM Bl Y ;AH JLER)
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3.5.7 ALARM &R0

( ALARMTE I 4028 >

All SD_N, OCP_N,VGB_UVP_N};

no error

E— 42 BB HERE
DRIVE_SET = 0x00: £ — % BREh %1k

HERERI/ D — 2 — THIEERE
PS =0x3C: PS_CSAMP_N, etc. # k%

]

ALARMIK BE7EER
D_N, OCP_N, VGB_UVP_N}AHVISTS2

no error

E— 4% ERE)HIHRE
DRIVE_SET = 0x40: £ # 81 1F O Rl

|

HERERI /D — = — D HIERE
PS = Ox3E: PS_CPREG_N fiZ k%

|

Wait Ims

|

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

|

Wait 3ms

ALMRAW1

no error

BERI/ D —t— JHIEERE
PS = OxBF: PS_PRE_N f2 &

ALARMAR fiE fE 52 error
ALMSTS1, ALMSTS2

no error

E— 2 ERBTIHERE
DRIVE_SET = 0x01: E— % ER B 5 7]

Ce )

Figure 3-12 7 A—F v — F(ALARM {BIRANE)

A A
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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 fBE([] - 7o7o FEHAR)
com_s2_direction intl6_t | ElEEAM  0: CW [g_ul_direction]
1:CCwW
com_s2_ref_speed_rpm int16_t | EIEREREIESIE (#EWA) rpm] [g_s2_ref_speed]
¥ REM
com_s2_speed_Ipf_k intle t | WE LPF /A5 A—4 [g_s2_speed_lpf_k]
com_s2_enable_write intl6_t | EHEEHA A -

Table 4-2 ICS RZEH—&

EH4 it} SES e

com_s2_sw_userif intie t | A—PAUETT—RRALYF -

0:ICSa—HA 2T x—REH

1: R—Fa—H¥a1 24271 —REH
com_s2_mode_system intle t | AFT—+rEE  0: Ay TE—F -

1:S5VE—F

3: vk
com_s2_pwm_duty intle t | #4YRD AVYRF LRI EEE PWM Duty $EfE: 0 ~ 1598

PWM Duty [%]: 0 ~ 100

com_ul_pdrvreg_ctrl uint8 t | U FSA4/RLPRE RIW a2 FE—)L | 0: RIW 21F

7239 1: RIW 58]
com_ul_pdrvreg_ps_all_pre uint8_t | FU K34 /LR 4 PS_ALL RilEIE Read f&
com_ul_pdrvreg_ps_all_now uint8 t | FU FSA4/LP R4 PS_ALL BRTE(E Write {&
com_ul_pdrvreg_ps_pre uint8_t | FU KS4/3L U R4 PS HilElfE Read f&
com_ul_pdrvreg_ps_now uint8 t | FU KS4/L P R4 PS BRIEfE Write B
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 | FU FS4/AL R4 SW_RESET IR#E | Write fE

B
com_ul_pdrvreg_adc_sel_pre uint8_t | 7Y K5 4/8L X4 ADC_SEL #iEfE | Read f&
com_ul_pdrvreg_adc_sel_now uint8 t | 7 FS4/8L TP R4 ADC_SEL IR7EfE | Write fE
com_ul_pdrvreg_selsig_u_pre uint8_t | 7 FS4/8L P X4 SELSIG_U HiE{E | Read &
com_ul_pdrvreg_selsig_u_now uint8_t | FU FS4/AL PR 4 SELSIG_U IRTEME | Write fE
com_ul_pdrvreg_selsig_v_pre uint8_t | 7Y K54/ X4 SELSIG_V HiEfE | Read fE
com_ul_pdrvreg_selsig_v_now uint8 t | 7 FS4/L TP R4 SELSIG_V BHEE | Write fE
com_ul_pdrvreg_selsig_w_pre uint8_t | FU K34/ X4 SELSIG_W Hil[E] Read f&

B
com_ul_pdrvreg_selsig_w_now uint8_t | FU FS4/ALP X4 SELSIG_ W |IE | Write fE

B
com_ul_pdrvreg_hall_sig_pre uint8_t | 7 K34/ Y X4 HALL_SIG HiEfE | Read f&
com_ul_pdrvreg_hall_sig_now uint8 t | T FS4/L YRS HALL_SIG IR7EfE | Write fE
com_ul_pdrvreg_almsts1_pre uint8_t | FU FS4/8L P X4 ALMSTS] HiEHE | Read fE (ALMSTS1 Read Only)
com_ul_pdrvreg_almopel_pre uint8_t | 7 K34/ X4 ALMOPEL HiE/E | Read &
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&

com_ul_pdrvreg_almopel_now uint8_t | FU K34/ X4 ALMOPEL IRZE(E | Write fE
com_ul_pdrvreg_almoutl_pre uint8_t | FU FS4/8L P X4 ALMOUTL HiEE | Read &
com_ul_pdrvreg_almoutl_now uint8 t | T FS4/LY R4S ALMOUTL IHEE(E | Write fE
com_ul_pdrvreg_almsts2_pre uint8_t | FU FS4/8L PR 4 ALMSTS? HiEfE | Read fE (ALMSTS2 Read Only)
com_ul_pdrvreg_cs_set2_pre uint8_t | 7 FS4/8L P X4 CS_SET2 HiE{E | Read fE
com_ul_pdrvreg_cs_set2_now uint8_t | FU FS4/ALP X4 CS_SET2 WREME | Write fE
com_ul_pdrvreg_almout2_pre uint8_t | 7 K34/ X4 ALMOUT2 HiEl{E | Read fE
com_ul_pdrvreg_almout2_now uint8 t | T FS4/LY R4S ALMOUT2 IHEE(E | Write fE
com_ul_pdrvreg_error_wait_pre uint8_t | 7 FS4/8L P X4 ERROR_WAIT #i | Read f&
[ElfE
com_ul_pdrvreg_error_wait_now uint8_t | FU K34/ X4 ERROR_WAIT 3 | Write fE
#E
com_ul_pdrvreg_cs_setl_pre uint8_t | 7 K54/ P X4 CS_SET1 HiEfE | Read f&
com_ul_pdrvreg_cs_setl_now uint8 t | 7 FS4/ALTU R4 CS_SET1 IRFEfE | Write fE
com_ul_pdrvreg_haic_th_pre uint8_t | FU FS4/8L P X4 HAIC_TH BIEE | Read fE
com_ul_pdrvreg_haic_th_now uint8_t | FU FS4/L X4 HAIC_TH RTEE | Write fE
com_ul_pdrvreg_pddsts_pre uintg_t | 7J KS4 /ALY X4 PDDSTS RifE{E Read fi& (PDDSTS Read Only)
com_ul_pdrvreg_Id_wait_pre uint8_t | 7 K34/ X4 LD_WAIT HiElfE | Read f&
com_ul_pdrvreg_Id_wait_now uint8_t | FU FS4/ALP R4 LD_WAIT IREE | Write fE
com_ul_pdrvreg_drive_set_pre uint8_t | 7 K34/ X4 DRIVE_SET #ilEl | Read fE
B
com_ul_pdrvreg_drive_set_now uint8_t | 7Y FS4/8L Y X4 DRIVE_SET 7 | Write fE
1B
com_ul_pdrvreg_di_time_pre uints t | 7Y KS4/AL2 R4 DI_TIME #iE/{#E Read f&
com_ul_pdrvreg_di_time_now uint8_t | FU FS4/3L X4 DI_TIME BR#E(E Write &
com_ul_pdrvreg_idrcnt_h_pre uint8_t | FU K34/ X4 IDRCNT_H HiE Read f&
B
com_ul_pdrvreg_idrcnt_h_now uintg_t | 7U KS4 /ALY R4 IDRCNT_H B#E Write B
B
com_ul_pdrvreg_idrent_| pre uint8_t | 7Y K54/ X4 IDRCNT_L HiElfE | Read fi
com_ul_pdrvreg_idrcnt_|_now uint8_t | FU K34/ X4 IDRCNT_L IRTEME | Write fE
com_ul_pdrvreg_trcnt_p_pre uint8_t | 7 FS4/8L X4 TRCNT_P BiEE | Read &
com_ul_pdrvreg_trcnt_p_now uint8 t | 7 FS4/8L Y R4 TRCNT_P H7E(E | Write fE
com_ul_pdrvreg_cpsetl pre uints t | 7Y KS4/A\LP R4 CPSETL #i[ElE Read f&
com_ul_pdrvreg_cpsetl_now uint8_t | FU FS4/AL X4 CPSETL R#E(E Write &
com_ul_pdrvreg_cpset2_pre uint8_t | FU K34 /AL X4 CPSET2 RilEI{E 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 | 7 KFS4/8L Y X4 CP_TRIM BilEl{E | Read f&
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 K34/ X4 VREG5_TRIM #i | Read f&
[ElfE
com_ul_pdrvreg_vreg5_trim_now uint8 t | 7 FS4/8L Y X% VREG5_TRIM 1R | Write f
EE
com_ul_pdrvreg_csamp_trim_pre uint8_t | 7 FS4/8L X4 CSAMP_TRIM #ii | Read fi
[BlfE
com_ul_pdrvreg_csamp_trim_now uint8_t | FU FS4/AL X4 CSAMP_TRIM 3 | Write fE
#E
com_ul_pdrvreg_almrawl_pre uint8_t | 7Y KS4/ALT R4 ALMRAWL RillE Read f (ALMRAW1 Read
& Only)
com_ul_pdrvreg_toin_moni_pre uint8_t | 7Y K54/ X% TOIN_MONI Hi[E | Read fE (TOIN_MONI Read
& Only)
com_ul_pdrvreg_who_am_i_pre uint8_t | 7 KS4/8L R4 WHO_AM_I ®illll | Read fE (WHO_AM_| Read

Only)
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i

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

com_ul_pdrvreg_trim_pt_now uint8_t | FU FS4/ALP X4 TRIM_PT BEE | 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 | 7 FS4/8L Y R4 TRIM_EN IHH7E(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 | FU FS4/AL PR 4 BGR_TRIM IR | Write fE
B

com_ul_pdrvreg_bfamp_trim_pre uint8_t | 7 K54/ X4 BFAMP_TRIM #i | Read f&
Bl &

com_ul_pdrvreg_bfamp_trim_now uint8 t | 7 FS4/8L Y R4 BFAMP_TRIM I | Write fE
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RETRER

HETAE

Rev. F1TH R—= I

1.00 Jan.13.17 - FRRRT

1.01 Mar.0317 - ERECIEIE

1.02 Mar.22.17 - ARECIEIE
Table 3-6: g_s2_ref _speed_rad, g_s2_speed_rad
Table 4-2: com_s2_pwm_duty

1.03 May.19.17 - RAJ306000_HALL_120 OPEN_V101
FRECEBIE

Table 3-4, 5, 6, 7: r_cg_predrv.c, r_cg_predrv_user.c, etc.
TYUERSANLEREAOBHELER

Table 3-7, 4-2: CS_SET1, CS_SET2, REGV5(_TRIM), ALMRAW1
JO—F v — &K, DELER)EEM

Figure 3-5

1.04 Jul.31.17 - RAJ306000_HALL_120_OPEN_V102
RAJ306000GFT % RAJ306000 [ZZ &
FRECIEELE

Table 2-10, 12: mtr_spm_hall_120_cpm.c

Table 3-6: g_u2_cnt_boot_mode

Table 3-7: MTR_START_CNT, etc.

1.05 Dec.22.17 - RAJ306000 HALL_120 OPEN_V103
TOOEEONBEER

Table 3-7: MTR_RPM_RAD, MTR_RAD_RPM, INIT_CS_SET1
FRECIEIE

Table 3-7: CHATTERING_CNT, MTR_RPM_CALC_COEF*, etc.

Figure 2-4, 5, 3-9, 10

1.06 Jan.09.19 - RAJ306000_HALL_120_OPEN_V104
RSSK(TG-55L-KA)IZEHE T/INTA—2 LR
FRECBIE

Table 2-2: P52/INTP1

Table 3-6: g_u2_fw_revision

Table 3-7: SPI_INTR_MODE, POLE_PAIR, etc.

1.07 May.10.19 - RAJ306000_HALL 120 OPEN_* * V105
IDE: CS+ for CC, e? studio (23t

Table 1-1, 2-10, 11
INTGA—BEER

Table 3-7: MARGIN_SPEED, MTR_RECIVDC_SCALING
FREDIBIE

Figure 3-9, etc.

1.08 Jul.16.19 - RAJ306000_HALL_120 OPEN_* * V106
ICSRAZSA TS VEER
Table 2-10: ics

1.09 Mar.31.20 - RAJ306000 HALL_120 OPEN_* * V107
<49 OFHWHO_AM_|_MASK)Z B0

Figure 3-7, Table 3-7
FREDEIE

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
BREABL. RGOKEEFETT., BREBARKICE. LSIORBEBROKEEITEETHY . LR IDBREPLCRIHEFOREIITETT, 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
&Y. BREMEZSIESEILIZY. REERARNANBRTZLLI LYV T IEENHYET., ERGDIC TERA IBICBTHIARNEST] 2DV T
DEBOHIHERIE. ZORNBEEFH>TLIEEL,

4. KERAHFO0RE
KRERAHFIE. TRERFFOLE] ITH->TRELTL XL, CMOS #RDANHEFDOA VE—F U RIE, — RIS, N A VE—F VR EMD
TWEYT, KMEAHFERABRETHMESE S L. FERRICKY ., LSIRBO/ 4 XAHMEIN, LSIRBTEEERNTRNIZY . ARNESLBHE
SNTREMEEECTBNANHYET,

5 2B8vyYIz21T
Uty b, 70y IRRELEEZ. VEy FEEBRLTCESL, TOJSLERTHROI OV I PYEZRE, YIYBEZXI OV INREL:
BICYYBZTLLLEZEL, Yty M SNERIRT (FRENHRIRER) AV -0y TEEZHBT LI RATATIE, VAV IR+HHRE
L=k, Uty bEBEIRLTLESY, £, TRV S LOEDTHRRIERF (FIFMBRIRERK) 2AVEI/0vYICHVEZRBEIE. Y1V
BREOI/OAYINTRRELTHLOYIYBEZ TS,

6. ANUHTFOEIMKER
AR/ A XORFRIZK DBEBEEASRBEORRICEYETOTEEL TS, CMOSEEDAAN/ 4 X EITEAL T, Vi (Max.) »
5 Viu (Min.) ETOMWBICELEEDLSHIGEEIE, RBELZSIZFECIBNLAHYET ., ANLRLHPEEDHEEEEEAA. Vi (Max.) D5 Vi
(Min.) EFTOEEZ BT I2EBHMPICF Y2 YT/ AXBERALHVESICEALTESL,

7. UY—=TJTF7FLR (FHEE) OT7 I XELE
YHF—TF7 FLR (FHEE) O7 IV REZELET, 7 FLREEICIE. [FROMEHERICEIYFITOENATLNS YHF—TF7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IEALEZEEOBEIZOVNTIE. RETEFRFADT, TV EALBEWLESICLTLESLY,

8. HEMOMEEIZONT
HEZORGLERIEFTLHHESE, BRBELICVRATLAFHERBEREL TSV, ALIL—TDILa0TELEENES L. T35y
DAAEY, LATI RN E—UOEELGEICKY . ERNFEOHET, HHEE, BEv—C0. /A XWE. / 4 XREFELENRLDIGEN
HYFET, HELNESHRICEFTTS5HEE. BLAORRKITEITORATLFHERBRERBEL TSI,



EEE

1. AERICHEBIALER., VIV T7EIVIASICEET HERIE. FEREROEBES. CABIZHRATEIELEDTT ., BEHROEE - VX T
LDFFIZENT, BE. VI FI7ELVCILICEET 2BREEATHERICE. BEROBEZICEVTToTLEEWL, ChoDfERAIC
BELTELEEE (BEFRFLEBEZFVTIICELELBELEAFET, UTRALTY, ) IZEL. Sk, —UIZ0EFEEVERA,

2, LG ABHICRHEIAEHRET—42. K. £, 70554 7LT) XL, GRAEBRHZOEROERICER L THRE LI-E=EDEHE.
EREZ OO EEICRNT ZREFLFASICETIHEICONT., BiE. ALORIETI1DTEHAL., E-HEEEZASILOTES
YELA,

3. LHIF, REHICEODETUHFLEIE=BOHHE. EEETOMONMMEEZASHETLILOTEHY EFEA,

4. LUHMOE LEELEF—HEMOLT. BE. RE. FE, UNR—RIVCZTYLY, FOM., FTEYICERLEVNTCEEL, M BEBE. &
EBH UR—RIVTZFYUTFICIYELEEEICEL, SRk, —VZOEEEEVERA,

5. Httid, ZHBUKORBKEE HEEKE] LU BREKE] ITHELTHEY . SREKEZ, UTICRTARCHENMERAINLLEER
LTHYET,

EAEKAE © O Ea—4, OAHEE. BIEHEES. FHAIMEES. AV, RE. TR, /—V LR, EZRAORY b

BmEKE . B (BPE, BE, M%) | XEHEH (55 . KFREEEHSE. SRBERER DI TL, BERLFIMHNEES
LHBRIE, T—2P— MEICKYEEHEME. Harsh environment AITEREEZEL TVSHDEKE. EiE4ES - SRICRTERIFITREMEDOS
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