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P12/TRDIOB1 PWM H A (W)
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P54/INTP3, P53/INTP2, P52/INTP1
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P140 LED 71 4 RATLEKTHI%

P43 LED 71 5 mKTAELT I
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LD, TOINH, TOING T
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UHOUT U #8 High-Side Driver(Nch)EEEnFH 1
U U GRS A
ULOUT U %8 Low-Side Driver(Nch)BRE)FE H 1
VHOUT V #8 High-Side Driver(Nch)EEEhFAH
v V BRI A
VLOUT V #8 Low-Side Driver(Nch)SREN Rt /1
WHOUT W #8 High-Side Driver(Nch)EEEh A H 5
W W B LGB H A
WLOUT W #8 Low-Side Driver(Nch)SREFH
ISENP T v MERL TS R AlES
ISENN v MER Y A T REIES
DrvGND T FS 4\ AEEEE GND
VREG5 Regulator Output (5V)
AGND 7)) K54\ 7+ a5 EE GND
UH, VH, WH REAImT
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Table 2-5 A/D 3 >/\—4

IEH AD O /N\—% 1Evy &Y DRIEIE Fy I
ElEnEERSEAD 1.0[LSB] RFv 7
(7FrBJiE) (B &EFA (L. 40[LSB] ~ 721[LSB])
EEREESEAD | 1.066[pm] X7 v T ANIe
O a=A ) (E3EE E#EF L. CW: 50[rpm] ~ 750[rpm])
VM BEBITE: 45.9[V] / 1024 = 0.045[V] ANI3
. T RS A NEEE3BITE: 48.0[V]/ 1024 = 0.047[V] ANI7
EERE - — =
UMY v > MEREERIE: 5.0[V] /1024 = 0.005[V] ANI5
WY v MERETRIE: 5.0 [V]/ 1024 = 0.005[V] ANI2

=

3. TYKRSANEREIEX. 7Y FSANBIOADCELYS2BALLAS(ADC_SEL)DHRFEIZLY AIDZE
BT DEEFTMYBRZITRETAHENTESD, ADC_SELIZ ADC_SEL O(VM EERH)ZHREL
A OHEENRMREINS,
ML, TRAJ306000 1) —X A—H—XI =217/l /n— K9z 7# (R18UZ0066JJ0100)] %*
SHBBLTTEUY,

2 #A4<-FLA 2=y k
1ms] 4 YA —NILAATIE, 34T LA A=y rD A3 —=N\)LA ATl ZFERT D, K
DATLTIEH, FyRrILOZFERT 5,

25[us] 1 A =NV AATIE, BAT T LA 2= bD 423 —N)LR2ATHEE] 2FERTDH. K
DATLTIEH, FyRrIL2ZEZFERT 5,

Ff, RORTFLTIH, FyrorIL1EFryoRIIL3EFFRHLEL,
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(3) #4<RJ

NILAHAE—FEFERAL T, 4MHZ|OEREELE A, T RSANNDIRATLY Oy L LTHET
S

(4) #4147 RG
E_L*EE"'%FE_ I“EEFH LT. 193—9b\60))kjj/\°)b;<§jjrjy I“'é_%)o
AAIANHFEIA—FEBAIOHEAEHE % Table 2-6 ITRT,

Table2-6 34 XANWmF LT a—FEBTAN

¥ F % I a—4%ES
PO1/TRGCLKB B 4
POO/TRGCLKA A8

(5) 44 < RD
HEPWME—FZEAL T, =ZAKEHRA. ERHLEROY D=ZRERG N)ZHNT 5,

AL RFLTIL, BEH 50[Us]T. High 7254 T0OPWM HHZEEET 5, £71-. ALARM &HE
(INTP4 3fFI(Z Low AAB)IE. TY FSANDEHENA AV E—F D RREE—F2FEESH NIHF %
Low RKEB)IZT B,

24 IHAEF EE—FHEESHADHEAEHE Z Table 2-7 [2RT,

Table 2-7 2 4 TH N F & E— 2 HIEMES LS

inF 4 E—42HEES
P10/TRDIOD1 Wh
P11/TRDIOC1 Va
P12/TRDIOB1 W,
P13/TRDIOA1 V,
P14/TRDIODO Un
P15/TRDIOBO Up

(6) &Y iAH
ARURATLTERYT SEIYAHD—EZ% Table 2-8 [T7RY,

Table 2-8 &Y jAH

T4 2\ A
P55/INTP4 ALARM {55 H
INTTMOO 1ms] 4 >4 —/NILE A<
INTTMO2 25[us] 4 > B2 —/N)LBAA <
INTTRDO *v ) 7RERBPWM)
INTCSIO0 SPIOO(F) K54 A\ FIEA)BISTET
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2.3 VAN ENE: 157

2.3.1

774V

Yo INTOT S5 LD T 74 ILERE Table 2-9, Table 2-10 IZ5R T,

Table2-9 o FNFTOT S5 LD T 71 ILIERQ)

RAJ306000_ENCD_FOC_CLOSED_V101

Inc

control_parameter.h

R IR 5

mtr_main.h

A UBEB, A YA T RGNS

motor_parameter.h

E— S FHEERFSAY S

mtr_calc_encd_foc.h

I oa—SHHRERAY S

mtr_common.h

HBEERAANVY

mtr_ctrl_rl78g1f.h

RL78/G1F {RFUMIBE A v &

mtr_ctrl_rlI78g1f_t2001.h

RL78/G1F & h— FIKFLEEAY &

mtr_ctrl_t2001.h

R— MRFNEEA v &

mtr_ssns_encd_foc.h

I oO—FFEARY FILFEIEMKEFRRAN v 5

r_dsp.h BESATSUAYE
r_stdint.h BEERAANYS
version.h YIrDITUEDIVEERAYSY

ics

ics_RL78G1F_Lx.h

ICS ANy A

RL78G1F_vector.c

ICSUARTRZ 71 IL

ICS_RL78G1F_Lx.lib ICSAZ14731)
src mtr_calc_encd_foc.c I a—FEFHEIKEE
mtr_ctrl_rl78gif.c RL78/G1F k77 L2 &R

mtr_ctrl_rl78g1f _t2001.c

RL78/G1F & R— FIRTFNIEE]

mtr_ctrl_t2001.c

R— FMREFLEER

mtr_interrupt.c

BlYUAAND BT R LK

mtr_main.c

A VA, A—Y A2 7 —RFHIH

mtr_ssns_encd_foc.c

I a—SFARY FLEHIEHRERR

R18AN0037JJ0101 Rev.1.01

Mar.15.19

RENESAS

Page 13 of 54



I oa—45FARY LILEIH

RAJ306000 Eiti#m

Table 2-10 4> 7705 S LD T 7 1 ILER(2)

RAJ306000_ENCD_FOC_CLOSED_V101

cg_src | r_cg_adc.c

RL78/G1F A/D O > /\—#A Jn38

r_cg_adc.h

RL78/G1F A/ID O v /\—Z MIEBAY &

r_cg_adc_user.c

RL78/G1F A/D O >/ \—#% JLIB(2—+ )

r_cg_cgc.c

RL78/G1F 4 O w4 HAiE

r_cg_cgc.h

RL78/GIF 7 Oy 7 HAMNE~ Y &

r_cg_cgc_user.c

RL78/G1F ¥ A v ¥ HANE (21— H)

r_cg_intp.c

RL78/G1F &l Y) ;A A4 EE 018

r_cg_intp.h

RL78/G1F | Y ;A HEREMEEA v &

r_cg_intp_user.c

RL78/G1F ] U ;A HeREALEE (1 —F )

r_cg_macrodriver.h

RL78/GIF TS5 —E&RAANYH

r_cg_main.c

RL78/G1F * A 4L

r_cg_main.h

RL78/G1F * A VLEBA Y &

r_cg_port.c

RL78/G1F i FHERELIE

r_cg_port.h

RL78/G1F i FHEEEMLIEA v &

r_cg_port_user.c

RL78/G1F i FHEEIE (1 —H )

r_cg_predrv.c

T AV

r_cg_predrv.h

T ESA 0By S

r_cg_predrv_prm.h

TYRSANLORENRSA—EFERANYE

r_cg_predrv_reg.h

T)RSANLORET FLRAERBAAYH

r_cg_predrv_user.c

T F 54 N (A —HH)

r_cg_sau.c

RL78/GIF )7L - 7 LA - 1=y MLE

r_cg_sau.h

RL78/GIF Y TFIL - T LA - 1=y MLEAY S

r_cg_sau_user.c

RL78/GIF < F7IL - 7L A - 1= MLE(A—HF)

r_cg_systeminit.c

RL78/G1F #)#A{L 018

r_cg_tau.c

RL78/GIF &4 < - 7L A - 1= FU0E

r_cg_tau.h

RL78/GIF 84T - 7 LA - 1=y MLEAY A

r_cg_tau_user.c

RL78/GIF 24 < « 7 L4 » 1= MLE(Q—HYH)

r_cg_tmrd.c

RL78/G1F 4 4 ¥ RD {112

r_cg_tmrd.h

RL78/G1F # 4 ¥ RD LB~y &

r_cg_tmrd_user.c

RL78/G1F % 4 ¥ RD LB (21 —HH)

r_cg_tmrg.c

RL78/G1F 2 4 ¥ RG JL3&

r_cg_tmrg.h

RL78/G1F 4 4 % RG LAY &

r_cg_tmrg_user.c

RL78/G1F % A4 < RG LI (2— )

r_cg_tmrj.c

RL78/G1F & 4 < RJ 4LiE

r_cg_tmrj.h

RL78/G1F 42 4 % RJ LAY &

r_cg_tmrj_user.c

RL78/G1F 4 4 ¥ RJ JLIE(2—+HH)

r_cg_userdefine.h

RL78/GI1F A —HE&ZERA~AY S

r_cg_wdt.c

RL78/GIF D4 v F Kw 4 « & 4 THLIE

r_cg_wdt.h

RL78/GIF U4 v F Kv 5 « A4 TUNEBAYH

r_cg_wdt_user.c

RL78/GIF V4 v F Fv 5 - 84 T MEB(1—H )
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232 EDa—ILER

HoINTOT 35 LOBEBHEES Figure 2-4 (2, 774 LR & DRIG{T T % Table 2-11 2R T,

FrVr—avE
1A—HA 2487 —XFHH

A A

\ 4
E—A FlHE
Ioa—SFIRARY R

A

H/W &

RL78/G1F {kFNEE, T FS 4 /L1

Figure 2-4 > 770455 LOBEHEE

Table 2-11 > 7)L70455 LOEBIEE

7TV =T a v mtr_main.c

E— A &= mtr_calc_encd_foc.c, mtr_interrupt.c, mtr_ssns_encd_foc.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,

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_tmrg.c, r_cg_tmrg_user.c, r_cg_tmrj.c, r_cg_tmrj_user.c,

r_cg_wdt.c, r_cg_wdt_user.c

HW %1 r_cg_port.c, r_cg_port_user.c, r_cg_predrv.c, r_cg_predrv_user.c,
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2.4

VI b7 iRk

RK7TV5—230 /) — bR ET DY I Oz 7OEKREHZE Table 2-12 IZ7RT,

Table 2-12 V27 b =z 7 DEXRTH

IEH

2ES

A =

a7 I% L

E—2 Y9 —RRKMEL

E—A2H—REEAZIEIESIX. VRIANI6 IGF)D LAILIZE > TRET .

ICS h > DA FE

HBIESEE. VRIANIE HF)DLALIZE > TRES 5.

A ICS 5 DA FE4

[B1 %575 [A) &) ] @55 E$E S E(CW Only)l&. SW1(P122 #iF)D L AILIZE 2 TRET 5,
_. ; EEEEEESEIX. VRIANI6 IHF)DLARILIZE > TRET S,

[ B A 1CS £ i5 DA RS

5] %552 4 B CW: 50[rpm] ~ 750[rpm]

B xR AL B AR Ira—4%

F v 7REKREEPWM) 20[KHZ]

il {0 B 24 1[ms]

UTDIS—HRHFIZ,

E— 4 FIEESH NIEFZE Low IKEEIZT B,

s ALARM TS5 —
E AN IR
RS - EiEEERE TS —
CBALT OIS —
3
4. EEMIE. T4BAFZIBEY—IL Tn Circuit Scopel | Z8BLTT&Y,
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3. #lET04g S5 LERA
K7 TVr—30/—bAREET BTN TOTSLIZDOWTEHRBAT S,

3.1 HIEHARE

3.1.1 E—4Y—HREBIEL

E—ADOY—REBEFELX, VRL & SW1, £, ICSHLDAAIZEK > THIET 5,

VRLIZIE, 7FBETAAHFANIS IHF)NBIYBTE N, TOAAEALY - L—THTADEHL
T. MEESE. RERELESEZELT 5, MEERED. 80[LSBIUALTE—2 DY —RELE. 40[LSB]
UTTEILEHINT D, T, REEEESEN. 100[rpm]L L TE—42 QY —REIR. 50[rpm]LL T TE
IE&EFIBRT B,

SWLIZl&. SRAR— FPL22IHF)MNEIY BT HN, A MY - L—THT, PL22 iiHFD High/Low {KRE %
WEL T, EEARBESIECW Only) &3 5, BlErARMIL, BEARIESETEHET S,

E

il

312 {IEETE. REAMERE. RiIRERERE. VM
(1) MIEESE

VRLI D HE(7FOSE)E ADZEH, F-1E, ICSHDLANICE>TE—FDHNERSEEZRET 5.
AD ZE#i Sz VR1 OfEl&. Fid(Table 3-1)D & 5=, uBEREE LTERT %,

Table 3-1 UERSEOCE L

I
IHH o FoRIL
. (RLB1E% 1B A/D 24 {)
fBESE 40[LSB] ~ 721[LSBJ: 03FFH ~ 000OH ANI6

(2) BlEARIERIE
SW1 ? High/Low JREEIZ & > TE—FZ DEIEARIERECW Only)ERET 5.

(3) EERREFERIE
VRLOHEAE(7ZFOSE)E ADZE, F-1E, ICSHDLANICE>TE—ZDEEEEIERELTRTET
%, AIDE#H I htf- VR1 DIEX. TiE(Table3-2)D & 512, EEFEERSESE LTHEEAT %,

Table 3-2 EIEREEEREDEHL

itk
EH oo F xR
(EIERREE S {E: A/D ZH#1E)
ElEREEERE 50[rpm] ~ 750[rpm]: 03FFH ~ 0000H ANI6
R18AN0037JJ0101 Rev.1.01 Page 17 of 54
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(4) VM EX

Tii(Table 3-3) D &L 512, VM BEZBIET 5,

Table 3-3 VM EE DO E#LE
e
I ~
RE (VM EE: A/D ZH1iE) TN
VM EE 0.0[V] ~ 45.9[V]: 0000H ~ O03FFH ANI3
G)YUHE. WHS v > MERERE
Ti(Table3-4)D & SI1Z, UM, WHI v MERBEZAET 5,
Table3-4U, WYY Y MERBEREOE#L
Lt
I o ~ l/
RE (UM, WHHI v > MERERE: A/ID THLE) T A
UMY v MEREE ANI5
0.0[V] ~ 5.0[V]: 0000H ~ O03FFH
WYy Y MERERE ANI2

3.1.3 NG kLI

A7 TIVr—23 0/ —bBREET BRI MLFIEHO IOy Y % Figure 3-1 2R T,
RY FILHEIEOEEMIZ DUV TIE,

KAMARBE—2DI =45y LI 7IL3) X LR
(RO1AN3789JJ0101)] #SHBLTTF &L,

‘ io| PID
id———»()———»| for Current t id
- la| Ui, Vi, Wi
id Inversion [——> Inversion > rte
Park la  1b| Clark f——» Output
q s
Position SRL + Om| PID SRL + wm| PID + PID b Ui, Vi, Wi
Comman d [ I—>O—{1» forPosition |[{}—»O——» forSpeed for Curren t |a T, Ve, W
Val om - Limit wm - TS
id" id'|
Ia| Uad, Wad
Park la" G | Clarke =
ia <e——| Uad, Wad'  ADC
b’ Limit
oe
Ud, vd, Wd
o' PhaA
' (LP Encoder
<] Input haA  PhaB
om, wm PhaB
W SRL: W LPF:
Li

ENC  Motor

Figure 3-1 X9 kJLAIHH
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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

Duty = # x 100[%]
Ton* Torr THEE

Figure 3-2 PWM il

CCT. ZAEMZUTDEIICERT %,
COEIREZE, PWMDuty ZRHH LV R DREMEICRIRT 5,

V
m=—
E
m = 28 V: EERSE E: VMEE
R18AN0037JJ0101 Rev.1.01 Page 19 of 54
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3.1.5 JREEER

K7 TVr—>a30/—bAREETDHHLTILTOYT S LOIREBBR % Figure 3-3 (2R,

N
RESET ENCD STATUS
ST N
> ALIGN STATE ]
i INITSTATE i
T DEFAULT STATE b
| (CURRENT or SPEED or POSITION) j
\__ e oo J

STOP MODE

[RESET EVENT]

ERROR MODE

[ERROR EVENT]

[RUN EVENT]

RUN MODE

Figure 3-3 REEBE
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316 URTLIREMEE
AORTALIF, UTOIS—HKEZEDL, ThThOBEAICRAGLEEEZERT S, VAT LGREKE
[CEAH B RBEER Table 3-5 127RT,

* ALARM T 5 —
TV ERSANDLDRBFUEESALARMEH)IZE>T, T FSAROHEAENMA VE—F VK
BE(E— 2 FIEESH NhinFZ Low RKEE)ICL T, BREFLET S,

-EEEEREETIS—
EiEEEARAYCTRGREEZEHRL T, REEE) Iy MEZBBALEIGS, RREFELT D,

CRAALTORIS—
AALTY IS —EREAHTHEHEASOMRBEEERL T, 24 L7 FERZEABL THE—2HIEE
SHAOTENRELE L TLVEMES., BAGLET S,

Table 3-5 SR T L{REMEERTEE

DARAT LIREKEE REE
_ _ EIERERE ) = v ME 1000[rpm]
EemEERET S —
HRERRTS P 50[us]
BALTYFI5— B4 LT SR 20[ms]

3.1.7 AT LREMEE(T ) RS A4 N\REHEE
ALARM BIEERTE L O X 2 (ALMOPE) T, 7 RS A NREBEDESENERETRETT,

HHIE. T2 —FESBLTTEL,
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3.2 B &4

YU INTOT S LOBEH—E#F Table 3-6, Table 3-7 [ZR Y,

Table 3-6 BI¥—E (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 - MERTE S REEERESEDRE

B AL

ics_ui() CE—HRT—RRADER

AR fEL - MERTE L REEERETEDORE

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 U RMEOMHIE
Y AR FDOET
F IV a—SFAREEDHIE

software_init()
AR L
B L

A VEBTERY 2EHOMHL

mtr_ctrl_rl78glf.c

clear_wdt()
AR L
HA: mL

A YFREYT - RATOYT

mtr_clear_oc_flag()
AR L
B L

NILVAHN3aHER IS0 U7

mtr_clear_trd0_imfa()
AN gL
HA: mL

TRDO A VRFPIVFISITHIT

R18AN0037JJ0101 Rev.1.01
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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 L
B L

E—SHEESHAER

mtr_get_adc()
AJAD Fy¥ oI
i AD ZHiER

AD ZE#ERTNE

mtr_ctrl_t2001.c get_vrl() R ALRILD AD EHREERS
AR L
1 AID ZTHEER(VRL)
led_on() LED @ =4T
A7 LED F¥ RILES
A L
led_off() LED OH4T
AJILED F ¥ RIILES
HAh "L
mtr_interrupt.c mtr_alarm_interrupt() ALARM I Y) 5A #4028
AB: L CE—RRT—HRER
L AN FOEEIRERTFURH L

= NLRHABRGIER TS U0 ) 7BV
L

mtr_tauO_interrupt()

1[ms] &Y A0

AR HL s Ia—FFANY bILFHIE

A AL

mtr_tau2_interrupt() 25[us] &Y AH0IR

A #L -U . WHY Y MEREE®D AD EiRE
HAh "L i

mtr_carrier_interrupt() F v ) TRIREE Y AH0IE

AR HL CE—AY—RELFES

A L CIZ—FvIBEBEUTHL

R18AN0037JJ0101 Rev.1.01
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mtr_ssns_encd_foc.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

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
B L

E—SHEMESH AL ERBFUH L

mtr_start_init()
AR HL
HA: mL

E—AEHFICHELEROUHE

mtr_set_variables()
AN GL
B L

ICShbAhSIN-EEXZTOTH FERIZHKRTE

R_MTR_lcsInput()
A ICS BEE R DIEER
HA: mL

ICS Db AN SNTF-EDIRF

R_MTR_SetSpeed() EIREREDERE
AT BERERERSE

A AL

R_MTR_SetDir() B AR DEEE
A BEAMERE

HA: mL

R_MTR_GetDir() E#5 A RO BRG

AR L
H A EERARER

R_MTR_GetStatus()
AK gL
HA: E—42RAT—4 R

E—FRT—ERERE

mtr_error_check()
AN gL
HA: mL

IS—DERERH

R18AN0037JJ0101 Rev.1.01
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R_MTR_InitEncoderVector()
AK gL
A gL

IUO—FFARY FLFIERAZEROOHL

R_MTR_SetFlagCtrIDuty()
AF1: PWM Duty #1754
HA: mL

PWM Duty #1175 7 D& E

mtr_calc_encd_foc.c

mtr_calc_LPF()
A LPF AA
H 0 LPF EHEER

mtr_calc_InitVariables()
AJ L
B AL

IUa—FFARY FLGIERAERODEIE

mtr_calc_PID()
AZ:PIDAS

PID /X5 A —4
H: PID RERER

mtr_calc_SRL()

AJI:SRLAA
EBERTF
Iy ME

7 SRLEFEHER
EBIERF

SRL jEE M

mtr_calc_Encoderinput()

AR L

Hh: MEEFHERETH)
B EEEREWA)
EimEERERR (W A)

Irva—SAhERLE

R18AN0037JJ0101 Rev.1.01
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Table 3-7 BA%¥—%(2)

72714145 BRI E AMIBHE
r_cg_adc.c R_ADC_Create() AID ZE#35(ADC)#IHA1E
AR L
A AL
r_cg_adc_user.c r_adc_interrupt() SPI #{E ADC £— K SPI Bth#IE
AB: L
A AL
r_cg_cgc.c R_CGC_Create() 70y BRHB(CGC)FEE
AR EL
A AL
r_cg_intp.c R_INTP_Create() SLEREI Y A (INTP)FDEA1E
AR L
A AL
r_cg_main.c R_MAIN_Userlnit() TV RS A N\ uE
ARzl
HAh AL
r_cg_port.c R_PORT_Create() A AR— e
AB: L
A AL
r_cg_predrv.c predriver_hw_init() TV RS A NIRRT
AR EL
B AL
R_PREDRV_TRIM_Create() TYRSANI)IUTT—REHE
ABEL
HA:SPIRT—4E R
R_PREDRV_InitSequence() T RS A 1\ nER
AB: L
B AL
R_PREDRV_ ALARM 18 IR 0LER
ErrorRecoverySequence()
AJ: ALARM R T—4 X
B AL
r_cg_predrv_user.c R_PreDrvReg_Read() T FSA4/8L TP R4 Read ILE
A 73: read address
HA: SPI X 7—4 X, read data
R_PreDrvReg_Write() FYESAINLTRE Write LI
A 73 write address, write data
HA:SPIRT—2 X

R18AN0037JJ0101 Rev.1.01 Page 26 of 54



I oa—45FARY LILEIH

RAJ306000 Eiti#m

r_cg_sau.c

R_SAUO_Create()
AK gL
A gL

YT 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()
AR EENYTF

Ny IT7H4A4 R

ZENVTT

SPI E—F
HAO:SPIRT—2 X

SPIE{ENE

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

H/W #1#AERE

r_cg_tau.c

R_TAUO_Create()
AR gL
HA: mL

AL T LA 2=y MTAUV)FHE

R_TAUO_Channel0_Start()
AN L
HAh: 4L

1ms] 41 Y2 —N\ILB AT hH Y CEth

R_TAUO_Channel2_Start()
AK gL
A L

25[us] A v B —/N\ILEBA AT MEE

R_TAUO_Channel2_Stop()
ANzl
HA: wL

25[us] 4 »B—INILBAI AT MELE

r_cg_tmrd.c

R_TMRDO_Create()
AR L
B L

2 4 <7 RD(TRD)#IHE

R_TMRDO_Start()
AR HL
HA: wL

PWM H 71Bf5A

r_cg_tmrg.c

R_TMRGO_Create()
AN Gl
HAh: 4L

2 4 7 RG(TRG)#IHE

R_TMRGO_Start()
AH: HL
HA: mL

Iva—%hov MR

R18AN0037JJ0101 Rev.1.01
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r_cg_tmrj.c

R_TMRJO_Create()
AK gL
A gL

24 7 RITRI#EIE

R_TMRJO_Start()
AR HL
HA: mL

TY RSA 35 0y o EiaRA

r_cg_wdt.c

R_WDT_Create()
AN Gl
HAh: 4L

DAYF YT - 24 TUHIE
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3.3 T

H$UITNTOT S5 LOEH—E% Table 3-8 IZRY,

Table 3-8 Z#H—&

THE it RES -k
g_s2_min_angle Int16_t MBS RKAE kA LRI AD EHE
g_s2_min_angle Int16_t MEESR/IME kA LRI AD EHE
g_s2_margin_min_angle Int16_t E— 4 EFILARNEEN&R/IME MU A LA AD EHR(E
g_s2_max_speed int16_t EEREERERRKE BHA [rpm)
g_s2_min_speed int16_t ElérEERESR/IME WA [rpm)
g_s2_margin_min_speed int16_t E— 2 FLANGERERESR/D | #BHA [rpm]

E
g_s2_ref_speed int16_t A —H R E EERERE BHA [rpm]
g_ul_rot_dir uint8_t A—HEEEERAH M 0: CW

1. CCW
g_ul_motor_status uint8_t A—HYE—FRT—HREHE 0: =1k

1. [El&xH

2. I5—
g_ul_stop_req uint8_t E—SEBELESTSY B 5 fiE 40[LSBIATF.

[EE5EEIESE S0[rpm] L T &E

EHIE
g_ul_pdrv_status uint8_t TYRSAIRLYRE RW

IS—RT—HAR
g_ul_err_recovery_req uints_t ALARM EIRMEBER T Y 0: #ib
1: EFAl
g_ul_get alarm_stsl uint8_t TYRSANLPRA
ALMSTS1 B2 {E
g_ul_store_alarm_sts1 uint8_t TYRSANLPRA
ALMSTS1 R7Z{E
g_ul_get alarm_sts2 uint8_t TYRSA4NLORE
ALMSTS?2 Hi3iE
g_ul_store_alarm_sts2 uint8_t TYRSA4NLORE
ALMSTS2 RF{E
g_u2_fw_revision uint16_t FIW Y ESa VIR FIW R—2 3 VIER
g_s2_sw_userif int16_t N—FRUIERNMYEZDSY 0: R L7ARLy

1. EAT S
g_s2_mode_system int16_t VATFLE—KISY 0: =1k

1. E—32ERE

2. T5—

CHIU I AV
g_s2_enable_write int16_t ICSEZRAHHTANTISY kS ILENE
ics_input MTR_ICS_INPUT | ICS A A#EER -
g_s2_ref_speed_rpm_vrl int16_t EEREEERE BHA [rpm)
g_ul_alarm_stsi uint8_t TYESANLIPRA ICS &=HA

ALMSTS1 R7Z{E
g_ul_alarm_sts2 uint8_t TYESANLIPRA ICS &=HA
ALMSTS2 {R7Z{E
g_u2_cnt_wait_stop uint16_t E—SY—ARELFLAIUE E—FELL0EE 10[ms]EH Y

v M= LER—ILICEESEIY A
AREEFICAD Ry )

R18AN0037JJ0101 Rev.1.01
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g_ul_flg_wait_stop uint8_t E—42Y—ARELFLETTY E—SEFLEESEZTTCEY b
LT. E—4FL0EHEER—IL
IC EEEIY AHA 10[ms]DEF
BHOBZEEI )T
g_ul_enable_write uint8_t ICS ALFRBEREEAHHFA | 00 ZEik
72549 1. 59
g_s2_vdc_ad int16_t VM EB[E A/D ZH:{E \Y|
g_s2_pdrv_ad int16_t T RSANERE AD LB V]
g_ul_cnt_ics uint8_t ICS B F U LR A >4
g_ul_error_status uintg_t IS—RAT—HRERE 0x01: ALARM T5—
0x04: E¥REERETS—
0x08: B4 LF7 I FIT5—
(0x80: REHIT5—)
g_ul_mode_system uints_t AT— L EH 0 RryTE—F
1. SVE—F
2. T5—%F—F
g_s2_foc_encd_status int16_t I a—5FFARY FILFIER | 0 EEAEGIERE)
T—AREH 1 FDEME B (R HAGIE RS Bh)
2: TR
3. [EIEREEH
4: BLiE il
g_s2_foc_mech_count int16_t Iva—5hovk Bt A
g_s2_foc_elec_count int16_t I a—FAhAIv bk BRA
g_s2_foc_ref_theta int16_t EESE MW AERIE: 0 ~ 4095) [rad]
g_s2 _foc_ref_omega int16_t ElERERERESE M £ (Scale: Q4) [rad/s]
g_s2_foc_theta int16_t MEERE MM A (EMRIE: 0 ~ 4095) [rad]
g_s2_foc_theta_elec int16_t I a—FE BEXRAERIE: 0 ~ 4095) [rad]
g_s2_foc_theta_mech int16_t I a—45E MW AERIE: 0 ~ 4095) [rad]
g_s2_foc_theta_zs int16_t i SRL EEHRF
g_f4 foc_theta_zi float32_t {Li& PID flfHIFEEIERT
g_f4_foc_theta_zd float32_t {I& PID HlEMM D BERF
pid_foc_theta MTR_PID_PRM LIBFIEA PID /85 A —4 -
g_s2 foc_omega int16_t ElEnEEREE M £ (Scale: Q4) [rad/s]
g_s2_foc_omega_mech int16_t I a—45EERRE HEH A (Scale: Q4) [rad/s]
g_s2_foc_omega_zs int16_t HE SRLEERF
g_f4_foc_omega_zi float32_t HE PID HlHIEBLERF
g_f4 foc_omega_zd float32_t JRE PID flfEg 0 EBIERT
pid_foc_omega MTR_PID_PRM EE5EEHEA PID /SSA—4 | -
g_s2_foc_id int16_t dEEREERE H/— 9 EHA S{E(Scale: Q12)
g_f4_foc_id_zi float32_t d ER PID #IlEES EERT
g_f4 foc_id_zd float32_t d BER PID Hl#EM > BERTF
pid_foc_id MTR_PID_PRM | d 4 EFHI#A PID K52 —4 | -
g_s2_foc_iq int16_t qEEREERE H/—9 EHA S{E(Scale: Q12)
g_f4_foc_iq_zi float32_t q BER PID HIEES EERT
g_f4_foc_igq_zd float32_t q #ER PID HlEM 7 BERTF
pid_foc_iq MTR_PID_PRM qQEEREIEHBPID /NS A—% | -
g_s2_foc_ia int16_t o BERIE HN—D BB AIE, HEY5—Y
A S1{E(Scale: Q12)
g_s2_foc_ib int16_t B EAERIE HN—Y BB AIE, HY5—Y
i A S1{E(Scale: Q12)
g_s2_foc_ui int16_t UHBERIE Y5 — 9 KB H{E(Scale:

Q12)
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g_s2_foc_vi int16_t V ERE #Y 5 — 9 K H{E (Scale:
Q12)
g_s2_foc_wi int16_t W HHERE HY 5 —9 K H{E (Scale:
Q12)
g_f4 foc_coef k float32_t AN ZEHRE
g_s2_foc_uv int16_t U 8 E X E(PWM Duty) [%]
g_s2_foc_wv int16_t V 8 E[EfE(PWM Duty) [%]
g_s2_foc_wv int16_t W tHEE{E(PWM Duty) [%]
g_u2_foc_ud uint16_t UHSZAYRDIVRTLIR
R EE
g_u2_foc_vd uint16_t VHAAYRDIAVRTLIR
R EE
g_u2_foc_wd uint16_t WHEATYRDIVRTLIR
AR EE
g_s2_foc_uad_offset int16_t UBS Y Y MEREBEEA 7ty | v MEREEE AD il
~ME
g_s2_foc_wad_offset int16_t WHY Yy MEREREA 7ty | ¥ > MEREBEME A/D TiR{E
~ME
g_s2_foc_uad int16_t UES v HMEREBEE v v MERUEREE A/D ZHE
g_s2_foc_wad int16_t WHY vy v MEREEE Tv v MEREREE AD THRI{E
g_s2_foc_adc_toggle int16_t ADERNTILRL v F 22Uy Y MERBERIE
5 WHY Yy MEREBEEARE
g_s2_foc_uadd int16_t UM AMP EhEX(E 9 25— E#ANE(Scale: Q12)
g_s2_foc_wadd int16_t W 1 AMP HH A EEE 95— E#aAA{E(Scale: Q12)
g_s2_foc_iad int16_t o EERE 95— Efati S{E(Scale: Q12)
g_s2_foc_ibd int16_t BEERE 95— L HfE(Scale: Q12)
g_s2_foc_jadd int16_t o BERE IN—D EHA S1fE(Scale: Q12)
g_s2_foc_ibdd int16_t B EHEFRIE IN— ZEH A S1fE(Scale: Q12)
g_s2_foc_idd int16_t d BERIE IN— EHH H{E(Scale: Q12)
g_s2_foc_iqd int16_t qE#ERE IN— T 1B (Scale: Q12)
g_u2_foc_flg_ctrl_duty uint16_t PWM Duty #1275 5 0: it
1: &FA
g_u2_cnt_timeout uint16_t FlHEFEER N4 E—4HIEHESE HEREEHKE
UHELEIZH YT
g_ul_direction uint8_t B35 A M EE 0: CW
1. CCW
ics_input_buff MTR_ICS_INPUT ICS ANZEHHEER
g_u2_foc_encd_count uint16_t I a—FAhYr MEIEE
g_s2_foc_calc_count int16_t I va—Fhvr MNEHEE
g_f4_foc_lpf_zI float32_t RE LPFEERF -
g_ul_PreDriver_error uint8_t T ESAN—H RIS — T RSANRPBEY =Y
RT—RR S
- ALARM EiR>—4 R
g_spi00_comend_flag uint8_t SPIEEHRE T35 TURE : BIEHT
FALSE: &%
g_spi00_adcend_flag uint8_t SPI &{E ADCEnd 254 TURE : ADC#7T
FALSE: ADC
g_spi00_commode uints_t SPIBEEE—F -
gp_csi00_rx_address uint8_t SPIBERET—2T7FLZR TY RSANLORRERE
g_csi00_rx_length uint16_t SPIBERET—42E
g_csi00_rx_count uint16_t SPIBEREAV VA -
gp_csi00_tx_address uint8_t SPIBEEET—2T7 FLZR FUESANRLPRETFLR
&
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g_csi00_send_length

uintl6_t

SPIBIEEET—4 R

g_csi00_tx_count

uintl6_t

SPIBIEEENV 5
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3.4

< OEZRLHR

HoINTAT S LD OERE—E% Table 3-9 IZRT,

Table3-9 ¥/ OEE—=

T7AIL%E U 0% kS -
control_parameter.h CP_MAX_SPEED_RPM 750 BléEERESTRKIE
(B A) [rpm]
CP_MIN_SPEED_RPM 100 EléxEERESR/IE
(B A) [rpm]
mtr_main.h ICS_Ul U #iCsSictwy +
BOARD_UI Ul ZR—FKIiZtEy b
M_CW a1 —HEERAREE
fi&: CW
M_CCW 1 2 —HEERAHREE
fif: cCCW
MAX_ANGLE 721 MEESRKRIE(NY
HLUARJL AID Z{E)
MIN_ANGLE 80 MEHESR/NME(Y
HLUARJL AID ZH{E)
MARGIN_ANGLE 40 E— S ELAMEES
=/MEERRAESR(H
1) 7 LARJL AID ZEHR1E)
MARGIN_MIN_ANGLE (MIN_ANGLE E—4EFELAMEES

MARGIN_ANGLE)

BIME(RYALARL
A/D ZEi{E)

MAX_SPEED

CP_MAX_SPEED_RPM

mEEEHETRKE
(L A) [rpm]

MIN_SPEED

CP_MIN_SPEED_RPM

Bl EERSR/IE
(B A) [rpm)

MARGIN_SPEED

50

E—42ELERAREERE
B R/MEERAER
(B A) [rpm]

MARGIN_MIN_SPEED

(MIN_SPEED
MARGIN_SPEED)

TS FILRAREREE
R E/ME

(B A) [rpm)

REQ_CLR 0 E—AELESFISY
o007
REQ_SET 1 E—4EBLESTISY
v bk
LED_ON_1ST_SPEED 250 LED3 S 4TE%x%
LED_ON_2ND_SPEED 500 LED4 S4TEI%R%L
REQ_ROT_CCW 0 B & A mA— ~EREF
f&: ccw
REQ_ROT_CW 1 E & A mA— FEEF
fi&: CwW
motor_parameter.h MP_POLE_PAIRS 7 1Bt #5047 1E FA E 4
mtr_ctrl_rl78g1f t2001.h | MTR_PWM_TIMER_FREQ 64.0f PWM 24 XAI Y k
EIRE [MHZ]
MTR_CARRIER_FREQ 20.0f Fv ) TREIKRE [KHZ]
MTR_DEADTIME 0 Tv k24 L [ns]
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MTR_DEADTIME_SET

((MTR_DEADTIME *
MTR_PWM_TIMER_FREQ)
/ 1000)

MTR_CARRIER_SET

((MTR_PWM_TIMER_FR
EQ * 1000) /
MTR_CARRIER_FREQ)/2)
+ MTR_DEADTIME_SET -

2)
MTR_START_CARRIER_SET ((MTR_CARRIER_SET * | ¥ v ) 7R EE (¥
50) / 100 1E)
MTR_VR1_ADC_MAX 802 B A LR AD ZEi
=KIE
MTR_THETA_CALC_COEF (4095.0f || BESEEERE

MTR_VR1_ADC_MAX)

MTR_OMEGA _CALC_COEF (MTR_TWOPI / 60.0f * | BEEEEFEEER
16.0f) =
MTR_RPM_CALC_COEF (1221.7f || BEEEEBUEERI

MTR_VR1_ADC_MAX)

MTR_GET_ROT_DIR_REQ

P12.2

E%5 5 EERGHR— b

MTR_PORT_LED3 P14.1 LED3 H Ah7R— b
MTR_PORT_LED4 P14.0 LED4 H hR— b+
MTR_PORT_LED5 P4.3 LED5 H hR— b
MTR_PORT_LED6 P4.2 LED6 H hk— b
MTR_LED_ON 0 Low 79 T4 7
MTR_LED_OFF 1
MTR_VDC_SCALING 1471 VM BEE AID TRES
fiEae
MTR_ADCCH_RAJ306000_TEMP | 0 RAJ306000 ;& [E Al &
A
AD E#F v o)L
MTR_ADCCH_MOS_TEMP 1 MOS & E I E A
AD EF v o)L
MTR_ADCCH_IU 2 URBS vy MERER
AD EF v oI
MTR_ADCCH_VM 3 VM EEBIEA AD %
BF v R
MTR_ADCCH_IW 5 WYY MERER
AD ETF v o)L
MTR_ADCCH_VR1 6 AR
AD E#F v oI
MTR_ADCCH_PDRV 7 T RFSANERAE
M
AD E#F v o)L
mitr_ctrl_t2001.h MTR_LED3 3 LED /84 —>
MTR_LED4 4
MTR_LED5S 5
MTR_LED6 6
mtr_ssns_encd_foc.h MTR_TWORPI (2 * 3.14159265f) 21
MTR_SPEED_LIMIT_RPM 1000 El8EEY T v ME
(B A) [rpm]

MTR_SPEED_LIMIT

((MTR_SPEED_LIMIT_RP
M / 60.0f) * MTR_TWOPI *
16.0f)

EEEEY = v ME
(B A) [rad/s]

MTR_TIMEOUT_CNT

400

1% 1E 31 E B
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(A9 > ME *50[us])

MTR_CW 0 [El#5 5 A& E fE: CW
MTR_CCW 1 B8 75 ML E {E: CCW
MTR_FLG_CLR 0 I35 9)TRAEHR
MTR_FLG_SET 1 755ty FAEH
MTR_STOP_WAIT_CNT 200 E— S ELEFHRMN

(B2 RE *50[us])
MTR_ICS_DECIMATION 4 ICS BT LHE

BlEH

(17> HE * 50[us])
MTR_ALARM_ERROR 0x01 ALARM T5—
MTR_OVER_SPEED_ERROR 0x04 EiREREETS—
MTR_TIMEOUT_ERROR 0x08 BALFTIRIS—
MTR_UNKNOWN_ERROR 0x80 REERBIS—
MTR_MODE_STOP 0x00 RN
MTR_MODE_RUN 0x01 [EER
MTR_MODE_ERROR 0x02 I5—iKRE
MTR_SIZE_STATE 3 LINEE
MTR_EVENT_STOP 0x00 E—AELEIRD+
MTR_EVENT_RUN 0x01 E—FEBIAR b
MTR_EVENT_ERROR 0x02 E—FIS—ARNV
MTR_EVENT_RESET 0x03 E—RYEY FARY

S
MTR_SIZE_EVENT 4 VAN

mtr_calc_encd_foc.h MTR_ENCD_CPR_MECH 1200 Iva—Fhovry

0w JiE

MTR_ENCD_POLE_PAIRS MP_POLE_PAIRS 1B 8R4 1E FA TE 8
MTR_ENCD_STATE_ALIGN 0 [A=EHE
MTR_ENCD_STATE_INIT 1 M ERSE
MTR_ENCD_STATE_CURRENT 2 bl
MTR_ENCD_STATE_SPEED 3 [ B A
MTR_ENCD_STATE_POSITION 4 BIEHIE
MTR_ENCD_STATE_DEFAULT MTR_ENCD_STATE_POSI | #I#11K%&

TION

MTR_COEF_ENCD_THETA 3.413333333f I va—%hor k-
B IR
MTR_COEF_ENCD_OMEGA 5.235987756f Iva—4%ha9v b
(A)—EEmEREEHF
£
MTR_COEF_LPF1 0.7f ®E LPF &3 1
MTR_COEF_LPF2 0.3f ®E LPF &% 2
MTR_COEF_AMP 20.01955034f YU rERERE-
AMP HAOEEZE#EF
£
MTR_COEF_G 0.1f FRIEEEARER S A
MTR_COEF_K 2216.684724f AN ZEH#RE
MTR_CENTER_AMP 10240 AMP HAEEE %
&
MTR_CENTER_ADC 512 AD it 2 {E(D v
v MERERE)
MTR_CENTER_PWM_DUTY 50 PWM Duty £ > % (&
MTR_FIXED_THETA 585 GLEEEE

MTR_FIXED_OMEGA

50 % 3% FE B 2 {8
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MTR_FIXED_ID 20480 d MEREEE
MTR_FIXED_IQ 0 qE#MEREEE
MTR_LIMIT_ADC 1023U AD ZE#' Iy ME
(%> MERER)
MTR_LIMIT_THETA 4095U &Y=y ME
MTR_SRL_THETA 10U {iI& SRL {&
MTR_SRL_OMEGA 10U =[E SRL {#
MTR_PID_LIMIT_ZI 4000 PID BEXRFYS Yk
1B
MTR_PID_THETA_TH 100 HBEFEA PID X3
A—2 YY) EZERE
MTR_PID_THETA_KP 100.0f GLE PID HilfEIELBI 7
v
MTR_PID_THETA_TI 0.0005f G PID #l{HIES 7 A
YHUTUY)
MTR_PID_THETA_KI 0.3f fI& PID HEHES 74
>
MTR_PID_THETA_TD 1000.0f fI& PID G 7 4
YHTIYLY)
MTR_PID_THETA_KD 0.001f G PID Hl{ES 7 A
v
MTR_PID_THETA_KT 0.004f GIE PID #ilfEIt F 47
v
MTR_PID_THETA_KP_H 160.0f GIE PID Hl{EN LA A
V(BLERABT M U®
E)
MTR_PID_THETA_KT_H 0.005f fI& PID i AT A
V(BLERABT M U
%)
MTR_PID_OMEGA KP 1.0f IRFE PID Hll{E LB 1
v
MTR_PID_OMEGA TI 0.0005f EE PID #l#ETES 7 A
YHUTUY)
MTR_PID_OMEGA _KI 0.01f RE PID HIHIER A
>
MTR_PID_OMEGA_TD 1000.0f RE PID HlfEMn 4 A
HTILY)
MTR_PID_OMEGA KD 0.001f EE PID #lE5 7 A
v
MTR_PID_OMEGA KT 0.075f IRE PID FlE#H 7
v
MTR_PID_OMEGA_KT_H 0.1f RE PID filfEE H 4 A
v (BLERASS A UH
E)
MTR_PID_ID_KP 0.5f d 8B PID HI%1LEA
TA4Y
MTR_PID_ID_TI 0.0005f d 8ER PID #lEES
FA BT
MTR_PID_ID_KI 0.0f d #EFR PID HIEES
TA4
MTR_PID_ID_TD 1000.0f d #ER PID #HEHM S
TAUHTYDY)
MTR_PID_ID_KD 0.0f d #EFR PID #HEHM S
T4
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MTR_PID_ID_KT 0.26f d E4ER PID HlfEE
TA4
MTR_PID_IQ_KP 1000.0f q BEFR PID Hl{E L4
TA4
MTR_PID_IQ_TI 0.0005f q #EFR PID HIEES
TAL (BT D)
MTR_PID_IQ_KI 0.1f q #EFR PID HIEES
TA4
MTR_PID_IQ_TD 1000.0f q #ER PID HlEMS
FAHUTIDY)
MTR_PID_IQ_KD 0.0f q BER PID #lEMS
7L
MTR_PID_IQ_KT 0.0013f q #EFR PID HIHEH H
TA4
version.h FW_REVISION - FIW 1) E2 a3 UiESR
T74IL%A E&7A=E kS e
r_cg_userdefine.h SPIO0_CS_H (PO = PO | 0x20) SPI &{E Chip Select
&% =H
SPIO0_CS_L (PO = PO & OXDF) SPI #&E{S Chip Select

S =L

SPI_WAIT_MODE 0x01 SPI@&{E Wait E— K

SPI_INTR_MODE 0x02 SPI#&{E Interrupt E—
K

SPI_ADC_MODE 0x03 SPI&{S ADC E— K
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£

e

r_cg_predrv.h | REG_BUFF_SIZE 2 TIYVESANLIPRAE
Ny IT7H4A4 R
SPI_CHK_MAX 100 T FSA4/NSPI&
EFzvrEH
PREDRV_NORMAL 0 TYRSANI—H>
AL
PREDRV_SPI_ERROR 1 TYRSANI—HY
R SPIEETS—
PREDRV_ALARM_ERROR 2 TURSANY—=4>
A ALARM I 5—
PREDRV_REGRW_ERROR 4 TURSANY—=4>
R LYRE RWI
5—
PREDRV_SPI_ACCESS_OK OX6A TY FSA4/NSPI&
1E¥I%E
PREDRV_ALMRAW1_OK OXEF PAVE N AN
ALMRAW1 #3E
ALMSTS1_TSD_N 0x01 ALARM R 7—4 X 1
ALMSTS1_OCP_N 0x02 HE
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 T—4% R
ALMSTS2_DI_SEL_W_CMP_N 0x20 2H%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 #I#AfE
INIT_PS_1ST 0x3A PS #HAfE 1st
INIT_PS_2ND 0x3B PS ##AfE 2nd
INIT_PS_3RD 0xBB PS #)HiE 3rd
INIT_SELSIG_U 0x03 SELSIG_U ##ifE
INIT_SELSIG_V 0x14 SELSIG_V #)#A{E
INIT_SELSIG_W 0x25 SELSIG_W ##AE
INIT_HALL_SIG 0x00 HALL_SIG #1#A1E
INIT_ALMOPE1 0x10 ALMOPE1 ##i{&
INIT_ALMOUT1 0x10 ALMOUT1 ##A1E
INIT_CS_SET2 0x60 CS_SET2 #)#i{
INIT_ERROR_WAIT 0x00 ERROR_WAIT #1#A1E
INIT_CS_SET1 0x08 CS_SET1 ##ifE
INIT_HAIC_TH 0x00 HAIC_TH ##AfE
INIT_LD_WAIT 0x00 LD_WAIT #)#{&
INIT_DRIVE_SET 0x01 DRIVE_SET #1#A{&
INIT_IDRCNT_H 0x00 IDRCNT_H ##ifE
INIT_IDRCNT_L 0x00 IDRCNT_L #]#A{E
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INIT_TRCNT_P 0x00 TRCNT_P #1#A{&
INIT_CPSET1 0x01 CPSET1 ##i1E
INIT_CPSET2 0x02 CPSET2 #)#AfE
IINIT_CP_TRIM 0x00 CP_TRIM #1#i1iE
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 #)#ifE 7
AT Y MERR
INIT_TRIM_EN 0x00 TRIM_EN #1#A1E
INIT_TRIM_EN_EFWD 0x01 TRIM_EN FHA{E ~ 1)
SUYTREYERE
&
INIT_BGR_TRIM 0x00 BGR_TRIM ##A1E
INIT_BFAMP_TRIM 0x00 BFAMP_TRIM #)#A{E
ERRRCV_PS_1ST 0x38 PS ALARM fRIR{E 1st
ERRRCV_PS_2ND 0x3A PS ALARM f£/R1{E
2nd
ERRRCV_PS_3RD 0x3B PS ALARM EiR{E
3rd
ERRRCV_PS_4TH 0xBB PS ALARM f8IF{E 4th
ERRRCV_MOT_EN_CLR 0x00 DRIVE_SET ALARM
BimiE
E—42 [EERE
ERRRCV_MOT_EN_SET 0x01 DRIVE_SET ALARM
BImE
E— R BIEREFA
ERRRCV_ALM_LATCH_CLR 0x40 DRIVE_SET ALARM
BimiE
ALARM S v F9 7T
WAITTIME_1_MS 0x11F8 1ms]&Fb
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 ZH#HAE
INIT_ICS_SW_RESET 0x00 SW_RESET ICS Z#k
WMEE
INIT_ICS_ADC_SEL 0x00 ADC_SEL ICS Z##)
HA1B
INIT_ICS_SELSIG_U 0x03 SELSIG_U ICS Z#
MEE
INIT_ICS_SELSIG_V 0x14 SELSIG_V ICS Z£#
WMEE
INIT_ICS_SELSIG_W 0x25 SELSIG_W ICS Z#
WHE
INIT_ICS_HALL_SIG 0x00 HALL_SIG ICS Z#i4]
HA1B
INIT_ICS_ALMSTS1 OxXFF ALMSTSL1 ICS Z##)
HAB
INIT_ICS_ALMOPE1 INIT_ALMOPE1 ALMOPE1 ICS Z##)
B
INIT_ICS_ALMOUT1 INIT_ALMOUT1 ALMOUT1 ICS Z##)

HifE

R18AN0037JJ0101 Rev.1.01
Mar.15.19

RENESAS

Page 39 of 54




I oa—45FARY LILEIH

RAJ306000 Eiti#m

INIT_ICS_ALMSTS2 OXFF ALMSTS2 ICS Z#i4))
B
INIT_ICS_CS_SET2 INIT_CS_SET2 CS_SET2 ICS Z##)
HB
INIT_ICS_ALMOUT2 0x00 ALMOUT?2 ICS Z= %))
HifE
INIT_ICS_ERROR_WAIT 0x00 ERROR_WAIT ICS %
HAHE
INIT_ICS_CS_SET1 INIT_CS_SET1 CS_SET1ICS Z##)
B
INIT_ICS_HAIC_TH 0x00 HAIC_TH ICS Z##)
HiB
INIT_ICS_PDDSTS OxFO PDDSTS ICS Z#14])
HifE
INIT_ICS_LD_WAIT 0x00 LD_WAIT ICS Z##)

HifiE

INIT_ICS_DRIVE_SET

INIT_DRIVE_SET

DRIVE_SET ICS Z=%k
HEAE

INIT_ICS_DI_TIME 0x00 DI_TIME ICS Z##)
HE
INIT_ICS_IDRCNT_H 0x00 IDRCNT_H ICS Z#
WHAE
INIT_ICS_IDRCNT_L 0x00 IDRCNT_L ICS Z#k
WHATE
INIT_ICS_TRCNT_P 0x00 TRCNT_P ICS Z%4)
HiE
INIT_ICS_CPSET1 0x01 CPSET1 ICS Z#i#)
HE
INIT_ICS_CPSET2 0x02 CPSET2 ICS £ 34
HAE
INIT_ICS_CP_TRIM INIT_CP_TRIM CP_TRIM ICS Z %14

HifiE

INIT_ICS_VREG5_TRIM

INIT_VREGS5_TRIM

VREGS5_TRIM ICS %
DB

INIT_ICS_CSAMP_TRIM

INIT_CSAMP_TRIM

CSAMP_TRIM ICS %
DA E

INIT_ICS_ALMRAW1 OXFF ALMRAW1 ICS Z#k
WHAE
INIT_ICS_TOIN_MONI 0x00 TOIN_MONI ICS Z#
WHATE
INIT_ICS_WHO_AM_| OX6A WHO_AM_I ICS Z#k
MHE
INIT_ICS_TRIM_PT INIT_TRIM_PT TRIM_PT ICS Z (%)
HE
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

#HAE

INIT_ICS_BFAMP_TRIM

INIT_BFAMP_TRIM

BFAMP_TRIM ICS %
DA B

SEQ_INIT

SEQ_CHK_SPI

SEQ_CHK_TSD_N

SEQ_SET_5VTRIM

SEQ_SET_ALMOPE1_PRM

AW ([N | |O

T RS 4 1\H1E
V= URAEE
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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 /3 ALARM

ERR_RCV_SEQ_CHK_STS

wRy—7 VAR

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[fo|g | |wW (N |+ |O

ERR_RCV_SEQ_CHK_ALMSTS_2ND

[y
o

ERR_RCV_SEQ_SET_MOT_EN

[
=

ERR_RCV_SEQ_END

JEny
N

ERR_RCV_SEQ_NUM_MAX

-
w
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35 20—Fv— bk

Figure 3-4 22470 —F ¥ — FEMEHLEARD OO —F v — F 2T,
£, Yo INTOFSLOETELRNED 7 O—F v— k% Figure 3-4 A & Figure 3-11 (2R T,

C Start-up

) C

|

LRI

)

MEEEE
hdwinit()

|

T RN TIVEIYAHEEIE
DI():IE«0

PR

main()

|

|

[BiD#Rem L

mcu_hw_init()

C End

|

) C

®T

)

Figure 3-4 2 0—F v — (2., #HLE%)
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351 AL

( -

T BS54 /g
R_MAIN_Userlnit()

AR EOAT

predriver_hw_init()

s FYRSARY Oy o HaRaE

- SPIEERH(TY F74 /\EER)

- U RS AR

- REEH/RE/CSOHE
F/WHEE X N
mcu_sw_init() fﬁ;"ﬁjﬂw" -
- BB/ ERS
N

Ul = Board or ICS? ul=1cs

g_s2_sw_userif

Ul = BOARD
RAT—HREE, AR NET ICSH b AN ENTF-IEDEFF
I5—®iR0E T BS540 DR ZR/WHIfEH
R BEREE 150 7 328 Al 0

IR ERE R = RATF—HBREHE, AN NET

s2_foc_encd_statu:
B |

" . EEREESIEER -

iy A=A E; o ol — 112
HEEREREE B e S (B IS>—ERnE

B 85 75 16 AR FE 3R TE
MTR_SetDir()/R_MTR_SetSpeed()
I
LEDH 73 s KT /36 KT il
ctrl_led()

DA VFEYT LTI )T
clear_wdt()

Figure 3-5 Z2A—F ¥ — h(A 4 VEK)
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3.5.2 T KRS A \¥EA{L I

C T RS A N\ 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&

|

HEEERN /D — 2 — THIERE
PS = 0x3A: PS_CPREG_N, etc. f2E3

|

Wait 1ms

|

HERER /D — & — THIEERE
PS =0x3B: PS_CP_N f#Zf&

|

Wait 3ms

ALARMIf F £ =4 FER

ALMRAW1

no error

HEERI /D — 2 — THIHERE
PS = 0xBB: PS_PRE_N 2%

ALARMIK REFEZE error
ALMSTS1, ALMSTS2

no error

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

e

Figure3-6 72A0—F¥— ~(FV
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v U 7 EREE Y AR R

( X T RIRBE Y AHNE )

25[us] Bl Y ;Ad&H o > B
R_TAUO_Channel2_Start()

3.5.3

IS—DEREREH

mtr_error_check()

=T R LS 75 7T

g_ul flg wait_stop

MTR_FLG_SET

E— 2 EEELHFE NI F Increment

EERfFILFF S DD TFF

g_u2_cnt_wait_stop

When 10ms passed

E— 2 EEFLERFS 755 Clear

- ElEREERE
FBALTI R

MTR_FLG_CLR

else

ICSIN b AN E T EDER

TRDOAVRTFIVFIZTHIIT
mtr_clear_trd0_imfa()

S
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3.5.4

1[ms] 2 Y AHIIE

C 1[ms] Bl Y) ;A A AL )

|

Iva—4ANEH

mtr_calc_Encoderlutput()

AMPH ABEEA Tty MR

|

MK RERERD

g s2_foc_encd_statu

{32 1 il 80

D5—0%H
R_motor_uw?2ab_int16()

HMEREEH
Y2y bMoE

|

HILEEERT A ViEE

PID;EH: &
mtr_calc_PID()

|

IN—
R_motor_ab2dq_int16()

I

Figure 3-8 Z7A—F¥— F(1[ms] &I YAALE)

else

K AERERR

g_s2_foc_encd_statu

RTEHIE, BRI E

EE5E E R = EE
)3y MoE

|

PID;E & : [EREE

mtr_calc_PID()

PIDEH: B
mtr_calc_PID()

WN—HZi
R_motor_dqg2ab_int16()

|

By SO &

R_motor_ab2uvw_int16()

|

A oN—2HIERE

|

E-SHIEESHAEE

mtr_pattern_set()

C

#®T

)
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355 25[us] &Y AAH AT

( 25[us] B V) ;A A A0LER >

25[us] Bl Y AAN I v MEIE
R_TAUQO_Channel2_Stop()

TILRA ) FHESE MTR_ADCCH_IW

s2_foc_adc_toggle

MTR_ADCCH_IU

ADEMBETU Y v > MERERE WDZEMEITWH Y v~ MEREE
mtr_get_adc() mtr_get_adc()
U S v o MERBEA 7ty A WH Y v o MERBEEA 7t v MR
kT IR A v FERFE: MTR_ADCCH_IW kT ILR Ay FEEFE: MTR_ADCCH_IU

l

<
<

e )

Figure 3-9 7 0—F % — F(25[us] &Y AALIE)
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3.5.6 ALARM ZI| \) ;A #4018

( ALARMEI ) A #8038 )

AR RET
mtr_ctrl_stop(): E— % =1L L3

IS5 —RT—HRRAEEHALARMI 5 —

INILRAH NRGER TS TV T
mtr_clear_oc_flag()

S

Figure 3-10 7 A—F ¥ — F(ALARM E| Y ;AA L)
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3.5.7 ALARM 8/R0E

( ALARMTE I 4028 >

All SD_N, OCP_N,VGB_UVP_N};

no error

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

HEHERI/ D — 2 — THIEERE
PS =0x38: PS_CSAMP_N, etc. #2 &

]

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 = 0x3A: PS_CPREG_N #2 k&

|

Wait Ims

|

HERERI/ D —t— THIERE
PS = 0x3B: PS_CP_N fi2 %

|

Wait 3ms

ALMRAW1

no error

BERI/ D —t— JHIEERE
PS = OxBB: PS_PRE_N 2%

ALARMAR fiE fE 52 error
ALMSTS1, ALMSTS2

no error

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

Ce )

Figure 3-11 7 A—F % — F(ALARM {BIRLE)

A A
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4. BAFXIEY—IL Tn Circuit Scopel

4.1 BE

A7 TVr—23 0/ — bR TNLTOTSLTIE, ICSITEEA—HA 02T —RA(UEES. |
EEIESE)NMERTRETT, ICSFEE2—45 Y FRTFLAETETESNS IO S LDOS O—/\LEHIE
FUTINEZALIZIKYAVEICTEBRRT A ENTEDLY—ILTT, FRAELTEDFEME Mn Circuit
Scope EuikiErRBAZE ] 2SR L TTF &L,

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 .
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

42  SATSVERAE
BREEMTICS AT 5158, ICSICHET HMABEZFUEILENHY FJ, ICSEERMBIEEHD
2 INA L (#ifdef--#endif) TREL TWET, ICS #HRIT HIGAETROBYREL TS,

[Z74)L4] mtr_common.h
(ZE&ET)] TROEEZMATLIEEL,
#define ICS_USE
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43 ICSHZE#H—E

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 wHEC :TRTH FEH#HB)
com_s2_enable_write intl6_t | EHEEHLA A -
com_s2_foc_ref_theta int16_t | MEERE@EWMA) [rad] % ERE [g_s2_foc_ref_theta]
com_s2_foc_ref_omega int16_t | EIEREREEFEGRMA) rad/s] [g_s2 foc_ref_omega]

Table 4-2 ICS RZEH—&

Pt e it AE e

com_s2_sw_userif intie t | A— YA UETT—RRALYF -

0:1CSaA—H4 227 z—REA

1:R—F1—4H4 87— EA
com_s2_mode_system int16_ t | AT7— FEE -

0: RAbyTE—F

1:5V0F—F

3: vk
com_ul_pdrvreg_ctrl uint8 t | U FSA4/RLPRE RW Y hE—)L | 0: RIW 2.F

72549 1: RIW EFA]
com_ul_pdrvreg_ps_all_pre uint8_t | FU FSA4/LP R4 PS_ALL RilEI/E Read f&
com_ul_pdrvreg_ps_all_now uint8_t | FU FSA4/LP R4 PS_ALL TRFE(E Write &
com_ul_pdrvreg_ps_pre uint8_t | 7V KS4/3L P R4 PS HilElfiE Read f&
com_ul_pdrvreg_ps_now uint8 t | FU KS4/L U R4 PS HIEE Write B
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 | FU FS4/ALP X4 SW_RESET IR#E | Write &

B
com_ul_pdrvreg_adc_sel pre uint8_t | 7 K54/ X4 ADC_SEL HilElfE | Read f&
com_ul_pdrvreg_adc_sel_now uint8 t | 7 FS4/AL TP R4 ADC_SEL IR7EfE | Write fiE
com_ul_pdrvreg_selsig_u_pre uint8_t | 7 FS4/8L P X4 SELSIG_U #iE{E | Read &
com_ul_pdrvreg_selsig_u_now uint8_t | FU FS 4/ P X4 SELSIG_U RIEME | Write &
com_ul_pdrvreg_selsig_v_pre uint8_t | 7Y K34/ PR 4 SELSIG_V #HiE{E | Read f&
com_ul_pdrvreg_selsig_v_now uint8 t | 7 FS4/L TP R4 SELSIG_V BE | Write fiE
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 uint8_t | FU FS4/ALTP X4 SELSIG_ W BRTE | Write &

B
com_ul_pdrvreg_hall_sig_pre uint8_t | 7Y K34/ R4 HALL_SIG HiElfE | Read fE
com_ul_pdrvreg_hall_sig_now uint8 t | T FS4/L P R4 HALL_SIG IRTEfE | Write fiE
com_ul_pdrvreg_almsts1_pre uint8_t | FU K34/ X4 ALMSTSL HiEfE | Read fE (ALMSTS1 Read Only)
com_ul_pdrvreg_almopel_pre uint8_t | 7 FS4/8L X4 ALMOPEL HiEE | Read &
com_ul_pdrvreg_almopel_now uint8 t | 7 FS4/8L YRS ALMOPEL IR7E{E | Write fiE
com_ul_pdrvreg_almoutl_pre uint8_t | 7 K34/ X4 ALMOUTL #iEI{E | Read fE
com_ul_pdrvreg_almoutl_now uint8_t | FU FS4/AL PR 4 ALMOUTL IR#E(E | Write &
com_ul_pdrvreg_almsts2_pre uint8_t | FU FS4/AL X4 ALMSTS2 HiE{E | Read fE (ALMSTS2 Read Only)
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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 | FU FS4/ALP X4 CS_SET2 REME | Write &
com_ul_pdrvreg_almout2_pre uint8_t | 7 K34/ X4 ALMOUT? #ilEI{E | Read f&
com_ul_pdrvreg_almout2_now uint8 t | T FS4/LU R4S ALMOUT?2 IR{E | Write fiE
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 | FU K34/ X4 ERROR_WAIT 3 | Write fE
#iE
com_ul_pdrvreg_cs_setl_pre uint8_t | 7 K54/ R4 CS_SET1 HilElfiE | Read fE
com_ul_pdrvreg_cs_setl_now uint8 t | 7 FS4/ALTP R4S CS_SET1 JRIEE | Write fiE
com_ul_pdrvreg_haic_th_pre uint8_t | FU FS4/3L X4 HAIC_TH BIEE | Read fE
com_ul_pdrvreg_haic_th_now uint8_t | FU FS4/LP R4 HAIC_TH IREME | Write &
com_ul_pdrvreg_pddsts_pre uintg_t | 7Y KS4 /ALY X4 PDDSTS #ifE1{E Read fi& (PDDSTS Read Only)
com_ul_pdrvreg_ld_wait_pre uint8_t | 7 K34/ X4 LD_WAIT HiElfE | Read f&
com_ul_pdrvreg_ld_wait_now uint8_t | FU FS4/ALP R4 LD_WAIT IREE | Write &
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 R4 DRIVE_SET J7E | Write fiE
1B
com_ul_pdrvreg_di_time_pre uints t | 7Y KS4/ALP R4 DI_TIME #iE/{#E Read f&
com_ul_pdrvreg_di_time_now uint8_t | FU FS4/8L X4 DI_TIME BRE(E Write &
com_ul_pdrvreg_idrcnt_h_pre uint8_t | FU FS4/8L X4 IDRCNT_H ilE Read f&
B
com_ul_pdrvreg_idrcnt_h_now uintg_t | 7YU KS4 /LT R4 IDRCNT_H JR#E Write B
1B
com_ul_pdrvreg_idrent_| pre uint8_t | 7Y FS4/8L X4 IDRCNT_L RifEfE | Read fiE
com_ul_pdrvreg_idrcnt_|_now uint8_t | FU K34/ X4 IDRCNT_L JIEME | Write &
com_ul_pdrvreg_trcnt_p_pre uint8_t | 7 FS4/8L P X4 TRCNT_P HiEE | Read &
com_ul_pdrvreg_trcnt_p_now uint8 t | 7 FS4/8L Y R4 TRCNT_P IHEE(E | Write fiE
com_ul_pdrvreg_cpsetl pre uints t | 7Y K34/ L2 R4 CPSETL #i[ElE Read {&
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 HiE/{E Read f&
com_ul_pdrvreg_cpset2_now uints t | 7Y K34/ LT R4 CPSET2 HE(E Write fiE
com_ul_pdrvreg_cp_trim_pre uint8_t | 7 KFS4/8L X4 CP_TRIM RiEl{E | Read f&
com_ul_pdrvreg_cp_trim_now uint8_t | FU K34/ X4 CP_TRIM R7E(E | Write fE
com_ul_pdrvreg_vreg5_trim_pre uint8_t | 7 K34/ X4 VREG5_TRIM A | Read fE
[ElfE
com_ul_pdrvreg_vreg5_trim_now uint8 t | 7 K34/ Y X% VREG5_TRIM 3 | Write fiE
EE
com_ul_pdrvreg_csamp_trim_pre uint8_t | 7 FS4/8L R4 CSAMP_TRIM #ii | Read fi
[BlfE
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 | FU FS4/8L TR 4 ALMRAWL FiEl Read f& (ALMRAW1 Read
& Only)
com_ul_pdrvreg_toin_moni_pre uint8_t | 7Y K54/ X% TOIN_MONI il | Read fE (TOIN_MONI Read
& Only)
com_ul_pdrvreg_who_am_i_pre uint8_t | 7 KFS4/8L R4 WHO_AM_I Billl | Read fE (WHO_AM_I Read
& Only)
com_ul_pdrvreg_test_pt_pre uint8_t | FU FS4/8L PR 4 TEST_PT HiIEE | Read fE
com_ul_pdrvreg_test_pt_now uint8_t | FU K34/ R4 TEST_PT BEE | Wiite &
com_ul_pdrvreg_efdsel_pre uints t | 7Y KS4/ L2 R4 EFDSEL #i[ElE Read {&
com_ul_pdrvreg_efdsel_now uints t | 7Y K54/ LY R4 EFDSEL IRE(E Write {B
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com_ul_pdrvreg_efwdatal_pre uint8_t | 7 K34 /8L P X4 EFWDATAL il | Read fE
B
com_ul_pdrvreg_efwdatal_now uint8_t | FU K34/ X4 EFWDATAL |TE | Write &
B
com_ul_pdrvreg_efwdata2_pre uint8_t | 7Y K54/ X4 EFWDATA?2 RilEl | Read fE
1B
com_ul_pdrvreg_efwdata2_now uint8_t | 7 FS4/8L YRS EFWDATA2 |TE | Write fiE
1B
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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
BREABL. RGOKEEIFETT., BREARKICE. LSIORBEBROKEEITEETHY . LR IDBRELCRIHEFOREIITETT, 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
KERAHFIE. TRERFFOLE] ITH->TREL T XL, CMOS #RDANHEFOA VE—F U RIE, — RIS, N VE—F VR EMD
TWEYT, KMEAHFERABRETHMESE S L. FERRICKY ., LSIRBO/ 4 XAHMEIN, LSIRBTEEERNRNIZY . 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 XORFRIZ& DBEBEEASRBEORREICEYETOTEEL TS, CMOS®EEDAAN/ 4 X EICEAL T, Vi (Max.) H
5 Vin (Min.) ETOMRBICELEEDLSHIGEEIE, RBELZSIZFECIBNLAHYET ., AANLRLHPEEDHEEEEEAA. Vi (Max.) Hd Vi
(Min.) FTOEEZEBT I2EBHMPICF Y2 YT/ AXGERALHVESICERALTESL,

7. UY—=TJF7FLR (FHMEE) OT7 I ERELE
YHF—TF7 FLR (FHEE) O7 IV REZIELET, 7 FLREEICIE. [FROMEHERICEIYFITOENATLNS YHF—TF7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IVEALEZEEDOBEIZOVNTIE. RETEFRFADT, TV EALBEWLEIICLTLESLY,

8. HEMDMEEIZONT
BEZORGDIERIEFETLHHESE, BRBELICVRATLAFHERBEEREL TSV, ALIL—TDOILaVTEEENES L. Ty
DAAEY, LATI RN E—UOEELZEICKY . ERNWFEOHET, HEE, BEv—C0. /A XWE. / 1 XREFELENRLDIGEEHN
HYFET, HENESHRICEFTS5HEE. BLAORRKITEITORATLFHERBRERBEL T EELY,



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— MEICKYEEEME. Harsh environment AITEREEZEL TVSHDEKRE. EHigE4Ed - BRICATERIFITEMEDOS
38 - VAT L (EMHFEE. AMRICIEOAAERATIEL0%) | L LAESREMMNEZTERESEIHTNOHIHE - VAT L (FEHE
B/L. EBEPHE. BRFAFHEHC AT L MEHHHORTL, TS5V FEBRIRTL, EEEBE) ICERASNDILEZERLTELT. Thd
DAFIZERATHICLEIRELTOWERA, A, SUHABRELTVWARVARICHHBEFZEZFEALLZCEICLKYEENAELTH, BE—U1ZD
BEEFAVERA,

6. UHMAEFCHEAOKIE., BHORSER (F—424>— bk, 21— —X3v=a7IL, FFUr—av/— b, E@EENYFTvIICRED MEE
ETFNA ZOEALO—BHMATESIE] %) 2CREOL. BHIEET IHRAER. HEERETHE. BB, REFHETOMBEEHD
HEENTIEACESL, EEEHOEEEZBI TLUHERECHERASAEISEOME, RBEOTESSLIUERICOETEL TIL, Sk, —4)
ZOEREAVERA,

7. ZiE, SHERORBESICEEEORLICEHTVETH, FEAMREIHIBETHENREELLY., FRAFHFICL>TERIELIZYTS
BENBYET, T, BHERE., T—2P— FHFITBLWTHIEEMN. Harsh envionment MITR R EFERLTWSEDZERE. TREHREEE
ToTHEYFERA, RICUHERZORETERIENELLBEETH>TH., AFEHR. AKBRTOMUESMEEZFELIELRVELS. BF
HROBZICBWVT, TREE ., EREXREE. RIEHLSRAZTORLEHABLUVI DU TNEBE, BEHROEE - DX TLELTOHFRIEE
ToTLESL, BIZ, Y4220V T bz 7I(E. BRTORITREL 0. BEEOHEE - DXTLELTORERIIEHEHROEETIT-T
&L,

8. HHHUSOBEBEEUHZFOHMCOTELCE., HRAEMN R FLEHEXEROFEFTHSHEECESIL, CHAIKEBLTE. HEONEDESR - A
ZHF 5 RoHS 55%. BRAINIBEEELISZTHHARNS X, M IEFITHEET L3 SHEACES L, MBEFEETFTLAENI LI
KYELEBEICEALT, Sk, —YZ0EEEAVERA,

9. LHHURBLIUVHMZERNNDESBS LI CHAICLYEE - FA - REZEULSATVIHE - DRATLICERT I LIETEE A, BHERS
FUBM . REF-(EIBEFTHHE8E. MEABRVUNEESE] TOMBAESSICERSNINEORHEEEEEIRTETL. T
NOEDEDDEAHITHRVBELFHREET > TSI,

10. BEHNALUHAGEFE=HICETEINDBAICE. BAICHZE=FIIHL T, ATIEESTHOHERHEBNI I2EFEES LD LWV LE
ED

11, AEHROLBELIET—HBELEUOXEICLIBNORELTBRDILUCGHELIERTLILEZELET,

12, AEHICERHSATOLIRERFELELSRBERICOVTSFALANSIVELEZSL, SHOEEALEFTHEHEELSL,

F1 ABHICBOVTHEASATILS T4t] L&, LRYR ILY FOZSRBKXESRELVIILRHR ILY FOZY AR ESHAEER. BEY

IZXETHHZEVVET,
2. AEHICEVWTHEASATLS MR L, FLICEVTERERSA-LBHOMRE, WEHIEVWVET,

(Rev.4.0-1 2017.11)

At AriEith FEEEEO
T135-0061 BREEGIREEM 3-2-24 (BNT+ L 7) BAOEROREM. FX1ty FORHER. RFOEELHEEER
WWW.renesas.com OICET 2EHRAE LS. BiIz THA FETECE S,

Www.renesas.com/contact/

BEEIZDLVT

LAHRABLTLAHROTFIILRYR TLY A2 ABKAEHD
BIETT, TR TOREES L UVEEEEL. ThZTNOMEEICRERE
LETF,

© 2019 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/
http://www.renesas.com/contact/

	1. 概説
	1.1 開発環境

	2. システム概要
	2.1 ハードウェア構成
	2.2 ハードウェア仕様
	2.2.1 ユーザインタフェース
	2.2.2 周辺機能

	2.3 ソフトウェア構成
	2.3.1 ファイル構成
	2.3.2 モジュール構成

	2.4 ソフトウェア仕様

	3. 制御プログラム説明
	3.1 制御内容
	3.1.1 モータサーボ開始/停止
	3.1.2 位置指令値、回転方向指令値、回転速度指令値、VM電圧
	3.1.3 ベクトル制御
	3.1.4 PWMによる電圧制御
	3.1.5 状態遷移
	3.1.6 システム保護機能
	3.1.7 システム保護機能(プリドライバ安全機能)

	3.2 関数仕様
	3.3 変数仕様
	3.4 マクロ定義仕様
	3.5 フローチャート
	3.5.1 メイン関数
	3.5.2 プリドライバ初期化処理
	3.5.3 キャリア周波数割り込み処理
	3.5.4 1[ms] 割り込み処理
	3.5.5 25[us] 割り込み処理
	3.5.6 ALARM割り込み処理
	3.5.7 ALARM復帰処理


	4. 開発支援ツール「In Circuit Scope」
	4.1 概要
	4.2 ライブラリ使用方法
	4.3 ICS用変数一覧


