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tx03_common.h

T)\AZRSA N —BHED T I HHEIMESN TUVEY,
D_Para.h ARINLVHIHSIER : (FrrLHEB)AYT-T71)L
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3. FHHIRIRCONT

3.1 AREY-I
ARYITNILAT ORFEY -V ERL CRESNEDLERDET .

IAR Embeded Workbench for ARM 8.50.1.24811
KEIL pVision MDK-Lite 5.29.0.0

3.270519MDI5 LA
IAR Embeded Workbench z#l&UTERBELE Y,
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2. FEEEHNZEENDFT.
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3. AT xRE, FRIIY-ILOFEIRZITOTIZE,
[TOSTIK] > [AT2a>] > [TN\vHO<BE>ST

pesaal

— A Ta a
SRR

Seubed LR =

’C’;cﬁmﬁ BE  goyD-F (A=Y TNFIT EmATvIY T3MY
TSIz

THRLfEBIERE

WHT s F54%(D) EERERTETR

e FEATBY—ILERBIRL TS,

o Bk Py IR I0(E)

EdkEs) Ov70774L0EE (1)

Vial-&
CADI
CMSIS DAP

GoE /%
bt FRAREETA MO
JinkfI-Trace

I Stellaris O 57 kmF-/(51 o)
NLink $TOOLKIT_DIR$¥CONFIG¥debugger¥Toshiba¥ThPM374FWUG.ddf | [
PE micro

ST-LINK. v

Of Azl

4, F)\WIERIATREE(E. VIV RIEHRU[JODIIN] > 4900-RUTT/I\W) ZiBIRT ZH F LRI %IRL
TLIZ& L,

Be =[0] .

3.3 DACiiAH
ZHOEAEASOZT-TRETRZHD DAC HHHEEZERELTVET,
DAC i HzBZhCIBI(clE. D_Para.h D FERERZBICLTIZEV,
#define ___USE_DAC

DAC HHa3Z#(&. J71 )L usercon.c MRFEN UiOutDataStartByVE()(CEEEL TWET,
R I DEHNRVSEREE. BESUTEIL TLZEL,

«DAC IR TERZEE>

dac.select DAC H77:81R

dac.motch  DAC BH2E2E—7—CH ZsHTEL TLIZEL,
dac.datsft0 - 3 FT—HEITREZFRELTIZEL,

FTIAINTIEATOESDICRO>TVWET,
BE—RIET7A) usercon.c [C&HTHIZAIEET T,
dac_t dac={0,1,0,0,0,0 };

«DAC H 17 IA) NEE>»
1. MODEO

VoA : U fHE

VOB : V #8ER

VoC : W t8Ei7R
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VoD : 8XA

2. MODE 1
VoA : Id UJ7L > X (BE1E)
VOB : Id(ER7E(E)
VoC : Iq 77> A (BHE)
VoD : Iq(3R1EME)

3. MODE 2
VoA : ARE (BRE)
VoB : AiRE(RIEE)
VoC : BRE(E)
VoD : Iq(3R1EfE)

4. MODE 3
VoA : U tBER
VoB : Iq UJrL > A(BEHE)
VoC : Id UJrL > X (BE1E)
VoD : ARE(IR1EE)

5. MODE 4
VoA : Vdc(ERTEE)
VoB : Vdq(IR7EME)
VoC : VA(BRTEME)
VoD : Vq(GRTEE)

3.4 1-Y—1>5-IJ1—-RIONT
I-Y—A25-J1—-RELTFECHEEZARLTVE T,

«1-Y—A2H-J1—-ANE»
1. E-9-RERE
MJ1—L SW(VR1)ZIEIETBLICED. E—F—DEERnREZIEE I DENTEET,
REZEEH : cHZ_MIN~60 Hz(B&A)

2. E-45-[OERAmEt)E
NIV SW(TSW1)A2ZEEIBETE-HI—DEEL AEEINEZZENTEET,
Hi : CW Low : CCW

3. LED &x
LED1~LED3 TiB(SIREE, E—Y—IREEAMER T BN TEET.
1. BIEE—RFR(LEDL)
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FEEQL BT
IN=REMG : =T
VINEMG : 1 s 5%
EEIFERIREESR 1 0.5 s /U
Vdc £8 : 0.25 s =
2. VE BI0AHIIBEFEZRR(LED2)
VE BI0iAFHILIER 2SXT
3. BEE—-RKRR(LED3)
ISR« UT
BEI5— : sUm(250 ms ON/250 ms OFF)
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4, €J1-)UiBAYL

~

Application layer
Main control (main.c), Interrupt control (system_int.c),
User control(usercon.c), initial.c

- /

Vector control driver
B_User.c, C_Control.c

Middleware layer

D_Driver.c

mcuip_drv.c
. dac_drv.c
interrupt.c

MCU Initial driver
IP_Driver

Device driver
layer

"

-

PMD, ADC, VE TMRB UART GPIO

Hardware layer

/ PMD, VE device driver . \
[ } Dac driver
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5. AV N\—=RIIFPUY—-ADT7HA>
5.1 B34 >5-J1—-A

IP HIHHAZES k=
TMRB CHO 4 kHz EEREIDA R
CH1 KEA
CH2 KEA
CH3 KEA
CH4 KEA
CH5 KIEH
CH6 KIEH
CH7 KIEH
SIO/UART CHO A BB H UART
CH1 DAC IC #l SIO
CH2 KIEH
ADC UNITB 254 Fi1—A HETE—R : BAROH
£—45—CH1 JMIEF.
BIREEERS
PMD CH1 E—5—CH1 %l
VE CH1 E—5—CH1 &l
5.2 EIDiAd
ERX%& WUBENEN Eike)
INTTBOOIRQN 4 kKHz BERTA = Ve INTTBOO_IRQHandler

INTVCN1_IRQn

R MVEIEY T MR for CHI

INTVCN1_IRQHandler

INTTXO0_IRQn

XA EHBEFIHEIX(E)

INTTX0_IRQHandler

INTRX0_IRQn

XM S EAUBERITH(ZE)

INTRX0_IRQHandler

INTTX1_IRQn

DAC IC il

INTTX1_IRQHandler

INTPMD1_IRQn

VE X5—b1 27> bDdy)

INTPMD1_IRQHandler

2NAIHMBITE (L. ipdefine.h D TFEEEETEEOIEETY,

/* High  Low */

/* 0----7 */

#define INT4KH_LEVEL 5 /* 4kH interval timer interrupt */
#define INT_VC_LEVEL 3 /* VE interrupt */

#define INT_ADC_LEVEL 3 /* ADC interrupt */

#define INT_DAC_LEVEL 6 /* SIO interrupt for Dac */
#define INT_UART_LEVEL 6 /* UART interrupt */
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5.3 GPIO
PORT METIS E>& ¥R HEaE
PGO UH_1 T-45-U
PG1 UL 1 T-59-V
PG2 VH_1 T-45-W
PG3 VL 1 E—45-X
PG4 WH_1 T-45-Y
PG5 WL_1 T-45-Z
PG6(EMG1) XEMG_1 T—-59—-EMG
PG7 RELAY ZAERBHLE
PEO TXD_UA_MCU UART_TX
PE1 RXD_UA MCU UART_RX
PF2 LED1 EMG F4T
PF3 LED2 VE EID;AHALIB ST
PF4 LED3 HIHE— R=18{ET=4T
PI3(AINB2) AD_UP 1 UEER
PJO(AINB3) AD_VP_1 V BER
PJ6(AINB9) AD _WP_1 W HER
PJ7(AINB10) AD_VDC_1 VDC &+
PKO KEY_A NOREIR v
PK1 KEY_3 A1 RAAyF 3([ElE5751a))
PE7 KEY_ 2 2514 RZ(vF 2 (BIHE—R)
PA6 XSYNC_SPI DAC BBsU7)
PAS SDO_SPI DAC BB3U7)L
PA4 SCLK_SPI DAC BB3U7)L
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6. SIR3)J0O-

6.1 A )L—F>(main)

( main I

E|DIAHZEIE __disable_irqg()
[
WDT #JHAESTE init_ WDT()
I
JEERAA N —#IERERTE init_Timer_interval4kH()
I
SW ADVIERERTE init_Uikey()
I
ADC #JERERTE init_ADCen()
[
PMD #JHASTE init_PMDen()
I
VE #¥)EAESTE init_VEen()
|
-4 HIEWIHARRTE B_Motor_Init()
[
1Y —HIGYERRE init_user_control()
I
DAC HIfEIRIHARRE init_Dac()
[
EIDIAHEFA] __enable_irg()
I
SW #JHAA 4 UikeyInitscan()
I
WDT JU7 WDT_WriteClearCode()

( main loop )
|
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6.2 A1 >Jb—T(main_loop)

C main loop

D

M_Main_Counter >= cMAINLOOP_CNT?
(1 ms#H@E?)

WDT U7

1Y

1-Y-F—45—Hl1H

POEFEUSHIE

S LIEIRRRHIE

ERIEIAREHIH

7= RA NS TIREEHIAH]

ALETRDIRREHIH

sl AR REHIAED

S Thl TE S A RE I 4

TE FARRE ]

XA > EAREEHI

WDT_WriteClearCode()
user_control()
B_User_MotorControl()
D_SetZeroCurrentByVE()
C_Control_Ref_Model()
C_Common()
C_Stage_Stop()
C_Stage_Emergency()
C_Stage_Bootstrap()
C_Stage_Initposition()
C_Stage_Force()
C_Stage_Change_up()

C_Stage_Steady_A()

uart_control()
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6.3 EDiAdH
VE 2T >1-)L5E T B

GNTVCNX_IRQHandleD

VE RIMVALE

( EXIT >

4 kHz EHACE

(INTTBOO_IRQHandIeD

4 kHz EIHRLLIE

C EXIT )

DAC 1818 8 bit :X{S58 T i

CINTTXl_IRQHandIer)

DAC IC X {E203E

C EXIT )

XA > EAMB{E 8 bit IXE5€ T

(INTTXO_IRQHa ndler>

UART XS0

C EXIT >

INT_VectorContorlByVE_CH1 ()

INT_interval_4kHz ()

DacWriteContinue ()

INT_uartOtx ()

© 2022
Toshiba Electronic Devices & Storage Corporation

19/81 2022-08-18
Rev.2



TOSHIBA

RD179-SWGUIDE-02

XA > EAB{E 8 bit ZS7 T

CINTRXO_IRQHandIer)

UART Z{SHIE

C EXIT )

PWM EIDIAHEF (1 21> bDdy)

CINTPMDI_IRQHandIe)

PMD Z|D1AFALIE

C EXIT >

INT_uartOrx ()

INT_PWM1()
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6.3.1 VE AJ NIVALE(INT_VectorControl_byVE)

(I NT_VectorContorIByVE_CH 1>

VE L2 R5—fBES VE_GetdataFromVEreg()
|
BETAR D_Check_OverCurrent ()
I
BEEIRTH
@ No drv.state.all == 0?
Yes
AT EHETE Bl D_Detect_Rotor_Position ()
IR E Il D_Control_Speed ()

i D_Check_DetectCurrentError_3shun
ERMRANR
t()/

VE L RA—FETE VE_SetdataToVEreg_xxx()

|

Dac il UiOutDataStartByVE(ch)
|
VE 25—k VE_Start ()

(Note) 3 >v> hDH

C EXIT )
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6.3.2 PMD ZIDiAd0# (INT_PMD1)

( INT_PMD1 )

VE 25— VE_Start ()
| (Note)1 Sv> b

C EXIT
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7. IREEERS
71t€09-LA
> B_Motor_Init (); called
Stop Detect over current
1 usr.com_user.onoff = SET
Bootstrap Detect over current
l cBOOT_LEN time passed
Init Position Detect over current -
l CcINIT_WAIT_LEN time passed
Forced commutation Detect over current
l Omega com > cHZ_MIN
Change up Detect over current
l Change Id, Iq
Steady A Detect over current '[ EMG
usr.com_user.onoff = 0
usr.com_user.onoff = 0
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8. J_ﬂ‘_Tjou&_:/a>

8.1 1—Y'—fHli

SAVRRA(L ms)ZECTL-H -7 IV~ BORMIBETVET,
|

< user_control >

ALX—=HD> b timer_count ()

HITEE—R ;B4 ? keydata.bit.sw2 == 07

AD fBEVS soft_adc_getdata ()
|
I1-H—-%7F user_setting ()
F— i1 Uikeyscan ()
|
LED ZR=HI4iH led_display ()

|
C EXIT )
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8.1.1 547 —1D> MiliEl (timer_conut)

XA VEIBACECTFERDIIN—DHI> MEITVET,
1. WEIS—LED sMA1<Y—(1 ms x 250 HI>R)
IBETIS—KF. 250 ms Z¢IC LED3 DiRAEEZINE X 31 DHT> hTZDFET
2. EMGIREESIBAIY—(1 ms x 250 419> K/500 A7 8/1000 AU>R)
EMG IRRE(CLD LED1 DIRREZYIDEZ BN NI NTRDET
3. @18 TimeOut #4¥—(1 ms x 2000 hU>K)
IBERF, XA > BEIREDIBERREZHETR T DIHDNI> MTZDFET

8.1.2 AD fEH S (soft_adc_getdata)

U1~/ SW(VR1)D AD E(12 bit) % B ZHEs E CEUSLET .
10 [EIEVSE. &K &/ MiB%ZFR< 8 [BIDFE%Z VR1 OBZMELL T ad_vr.avedat (CHEHLET

8.1.3 +—#lfHl(Uikeyscan)

TSW2,3 OF —AFv > AUuB%iTV\ET,
£+ —7—4(F 20 EEHE—ETHETEL. keydata (TA&fENE T,

8.1.4 1-Y—-5&%E (user_setting)

I—H—1REICEDATIENIE VRL (TREV., FEEEREZITVET,
1. E-4—-REHIH

ad_vr.avedat % 8 bit 3REEICL. COEN

0x10 >KJi& : 0(0 Hz)

OxFO A _E : 60(RAERE)

0x10~0xEF : BaBEL OGRETE

8.1.5 LED il (led_display)

EMG OFEFE. iB{EIRRE(C LD LED1~3 RROE D HIEI(FERF ON. EiF OFF, =B Z1TV\ET,
Fe. SRR EOBIEIE(0.25 s, 0.5 s, 1 s)BITLET .
BRROVWTE 4.4 I-H—A25—-TJ1—ADVWTESEUTZEL,

8.1.6 i&{E#Hl{#H (uart_control)

A D BEMREDIXESN D EIERER - [FIRAT —H XAV P2 RAEU. MIET BB E X1 S ERNXEZTVET .
BISERIE (3

115200 bps. 7% 8 bit. AkvTEwh 1 bit. /\UFs—RL. JO—HIHRL

EIRDEY
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9. tHrEsREA

7V —2ao - HIHEE SUE—F—HIHEE—5—BREIRD 1> - T1—- A=A T ICEELET .

9.1 BI@EIYU K
BTN R F(CEELET

9.1.1 B ZE(usr.com_user)

- E-I-ORERI—b AT
-ZERAR (248%55R. 318%5ER)
-SINPWMAY AT(1 Sv> b, 2 HEBDEELIER)

typedef struct {
uintl6_t spwm:1; /* Shift PWM 0=off, 1=0n */
uintl6_t modul:1;/* PWM Moduration 0=3phase modulation, 1=2phase modulation */
uintl6_t onoff:1; /* E—4—i2Eies 0=off, 1=on*/

} command_t;

command_t com_user;
7TV —23>Tld, usr.com_user e SELTEREINET,

9.1.2 HlHBIREE

g31_u omega_user; /* [Hz/maxHz] OMEGA #4, Q31 */
7TV —23>Tld. usr.omega_user HElEIEERELL TGREEINET .

9.1.3 IEHER

ql5_t  Id_st_user; /* [A/maxA] d-BHicEERIES. Q15 */
gl5_t Ig_st user; /* [A/maxA] q-BhicBERIET. Q15 */
75 —33>TE, usr.Id_st_user & usr.Iq_st_user NEEEIERIEDELTGEREINTT .

9.2 BRENTIV R
BEBY IV RE T ICEELET .

9.2.1 BREh 5 iE(drv.command)

command_t command;

7 —23>03, drv.command =T U T, BREN S EZE—Y—HIHI RS/ -BINELET,

9.2.2 A MVHHIY > R(drv.vector_cmd)
NI NVERETEEDIESIN RT, A7 EDUUBZEIBLE T,
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typedef struct {

uintl6_t reserve:9;
uint16_t F_vcomm_theta:1;
uintl6_t F_vcomm_omega:1;
uintl6_t F_vcomm_current:1;
uint16_t F_vcomm_volt:1;
uint16_t F_vcomm_Edetect:1;
uint16_t F_vcomm_Idetect:1;
uint16_t F_vcomm_onoff: 1;

/* reserve */

/* Omega to Theta 0=command value, 1=Calculate the theta from omega. */
/* Omega by 0=command value, 1=Result of Estimation position */

/* Current by 0=command value, 1=Result of Speed Control */

/* Voltage by 0=command value, 1=Result of Current Control (unuse)*/

/* Position detect 0=off, 1=0n */

/* Current detect 0=off, 1=0n (unuse)*/

/* Motor outputO=off 1=0n */

} vectorcmd_t;

ETNENORAT—STREAINUVEIEEREIOY> R (drv.vector cmd) ZBITFOLSICERTEL., E—Y—BFEN IS
SULTVED,
2B, F_vcomm_volt & F_vcomm_Idetect (I{ERALTHOFEA.

cmd theta omega current Edetect
Stage
Stop CLEAR CLEAR CLEAR CLEAR
Bootstrap CLEAR CLEAR CLEAR CLEAR
InitPosition CLEAR CLEAR CLEAR CLEAR
Forced SET CLEAR CLEAR SET
Change_up SET SET CLEAR SET
Steady SET SET SET SET
Emergency CLEAR CLEAR CLEAR CLEAR

1) F_vcomm_theta
O—-A—{IEHEEET. SET OLEFHEEEZO—Y—AIEELF T, CLEAR TlIIEREZO—Y—IiEE
L9,
2) F_vcomm_omega
O—-A—{IEHEEHET. SET DEEFHEEBEZREwELF T, CLEAR TIHIERIEZREWELET .
3) F_vcomm_current
REFHIT, d. q HEROELEBEOEL HEZIEDLET,
SET D¢ E. RERENS PI HIHTROIABZELEBEELFT . CLEAR Tl PL #2789 1501E%
TOFFEEBLLFT.
4) F_vcomm_Edetect
SET DOEE. FEREBFEDERZITV. - AIEHTEERZITLEI, CLEAR DEE(F. FEREFEDESR
(IATHIFIELELEZ 0 LU, O-F—(IEIIEREELFET
9.3 BREHIARE
9.3.1 I5—1Rf&(drv.state)

typedef union {
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struct {
uintl6_t reserve:11; /* reserve */
uintl6_t Loss_sync: 1; /* 0:normal, 1: Loss of synchronism  */
uintl6_t emg_DC:1; /* 0:normal, 1: Over Vdc */
uintl6_t emg_I:1; /* 0:normal, 1: Current detect error */
uintl6_t emg_S:1; /* 0:normal, 1: Over current(soft) */
uintl6_t emg_H:1; /* 0:normal, 1: Over current(hard) */

+ flg;
uintl6_tall;
} state_t;
Loss_sync Hfift&d ARsAzt&BUIcEE SET SNEI(GRER
emg DC EEEFKREY EEEEZIRLEUESE SET 2NFEI,
emg I FJiRHEERE SRMRHEORBEZRBULESE SET 2NEI . CRIER)
emg_S VYINBEREL VI FLEE_CJ_EE,mu’HﬁtHbEtg SET &2N¥9d.
emg_H J\-REEFRE V13> \— FMERETEERZIRHULESE SET 2NnE 9,
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9.4 E—-9—HIiEiE Gk
T4 —-HIEHEE A (vector_t)(3. ipdefine.h (CEZEENTLET . BERELATOLSICE-I—FrRILTULICESENE
ER
1))
vector_tMotor_ch1; /* Motor data for chl */
9.4.1 ZH—E
il 28 B QA= =
Nyh
main_stage_e stage.main AMIAT=2 --- cStop
cBootstrap
cInitposition
cForce
cChange_up
cSteady_A
cEmergency
sub_stage_e stage.sub HIA7-> --- cStep0
cStepl
cStep2
cStep3
cStepEnd
itr_stage_e stage.itr ZNDAHRT—S --- ciStop
ciBootstrap
cilnitposition_i
cilnitposition_v
ciForce_i
ciForce_v
ciChange_up
ciSteady_A
ciEmergency
g31_u drv.omega_com ENENRE IS DB Q31
g31_u drv.omega HWERE Q31
ql5_t drv.omega_dev RERE Q15
g31_u drv.Id_com d BWERIEDE Q31
g31_u drv.Ig_com q MERIESE Q31
ql5_t drv.Id_ref d BhEREHE(E Q15
ql5_t drv.Iq_ref q MEREEE Q15
ql5_t drv.Id d BhER Q15
ql5_t drv.Iq q BER Q15
g31_u drv.Iq_ref I q MEREDE Q31
uintl6 t drv.theta_com BRAIESE Q0
uint32_u drv.theta O0—-4—4(i& Qo0
ql5_t drv.vVdc BIRETE Q15
q31_u drv.Vdc_ave (FER) ---
g31_u drv.vd d BhETE Q31
g31_u drv.Vq q #EE Q31
ql5_t drv.Vdq (RfEH) ---
gq31_u drv.Vdg_ave (RfEH) -
q31_t drv.Vd_out HHEEME Q31
ql5_t drv.Ed d BWEAEERx Q15
ql5_t drv.Eq (REHA) ---
q31_t drv.Ed_I d BhEEEicEEENE Q31
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q31_t drv.Ed_PI d BREEACEEE PI B Q31
state_t drv.state E-H-EEIT-5X ---
command_t drv.command BXENT5 A --- (10.2.1 =88)
vectorcmd_t drv.vector_cmd AINVEIFIOY > R --- (I5-! sRxTHROIMD
FtA. 10. 2 2 Z0R)
ql5_t drv.spwm_threshold SIONIBRE Q15 1 37> NEFD
uintl6_t drv.chkpls BRI R Duty 18 Qo0
uint8_t drv.idetect_error ERIR LIRS --- 0:4&H7]8E
1:ARHANEE
ql5_t drv.Ia_raw a lBER(ET—S) Q15
ql5_t drv.Ib_raw b #BER(ET—4) Q15
ql5_t drv.Ic_raw c HHER(&ET—Y) Q15
ql5_t drv.la atd Ee.mu( SRARENREE) Q15
ql5_t drv.Ib b HE TR (GRARFNREE) Q15
ql5_t drv.Ic c BEIRGRARRNFREE) Q15
g31_u drv.Iao_ave a BCOERFEIADE | QO
g31_u drv.Ibo_ave b HHEOERFIIADE | QO
g31_u drv.Ico_ave cHBPOERFHIADME | QO
uint8_t drv.spdprd RE HEERA Qo0
g31_u usr.omega_user B REE Q31
ql5_t usr.Id_st_user Y5ED Id BB Q15
ql5_t usr.Iq_st_user YhED Iq BB Q15
uint16_t usr.lambda_user YHAO—-5—AIiE Q0
command_t usr.com_user S E - (10.1.1 =Hg)
command_t usr.com_user_1 H4E 5 FIE] ---
ql5_t para.omega_min RHERE TIRE Q15
ql5_t para.omega_v2i ERGIHERE Q15
ql5_t para.spwm_threshold >IN PWM tIBRE Q15
q31_t para.vd_pos fIERDIETEE Q31
q31_t para.spd_coef HAEEFRE Q15
g31_u para.sp_ud_lim_f BRENEE ISRy ME Q31
g31_u para.sp_up_lim_s BRENEEIZHIUZY ME Q31
g31_u para.sp_dn_lim_s BRENEE ATy ME Q31
uint16_t para.time.initpos B RIS Q0
uint16_t para.time.initpos2 B RDIRRERF 505 Q0
uint16_t para.time.bootstp J—RANSYTHER Qo0
uintl6_t para.time.go_up FIo STy I EEERR Q0
q31_t para.ig_lim q BHERHIRE Q31
q31_t para.id_lim d BHERHIRE Q31
ql5_t para.err_ovc BEEREREME Q15
g31_t para.pos.kp IEHEELBT 1> Q15
gq31_t para.pos.ki fIBHEERD T Q15
int32_t para.pos.ctriprd LB HEE FIEE HR Q16
q31_t para.spd.kp RESIELEGIST 1> Q15
gq31_t para.spd.ki RESIEED T 1> Q15
uint8_t para.spd.pi_prd (REEH) Qo0
gq31_t para.crt.dkp d BERHIELEAT1> | Q15
g31_t para.crt.dki d BEREIEMED 1> | Q15
g31_t para.crt.gkp q BERGIELEEIT 1> | Q15
g31_t para.crt.gki q MERGEMED 1> | Q15
g31_t para.motor.r E-H—EFIER Q15
q31_t para.motor.Lq E-H—q 8199902 | Q15
q31_t para.motor.Ld E-4A-d 8199902 | Q15
int32_t para.delta_lambda FIoITYIRERE | QO
1_L7fﬁ
uint16_t para.chkpls ERI&LREE Duty & Qo0
© 2022

Toshiba Electronic Devices & Storage Corporation

30/81

2022-08-18

Rev.2



TOSHIBA

RD179-SWGUIDE-02

uint32_t stage_counter AT—=INI09—

shunt_type_e shunt_type ST

c3shunt

boot_type_e boot_type EEI1T

cBoot_i
cBoot_v

9.5 Ba&NEEH
9.5.1 ADC #]#i5&7E (init_ADCen)

9.5.1.1 18X
void init_ADCen(void)
51%% :
N
R0ME :
U

9.5.1.2 SLEBRE
ADC OJERRERITVET
-E—9—F AD BTE
-ADC 8]

9.5.2 PMD #IH#i5%3E (init_PMDen)

9.5.2.1 18X
void init_PMDen(void)
5128 :
)
ROE :
AN

9.5.2.2 MBS
PMD(ZFOYSNTNE—I—RSA N =) DHHIEEZITVET

9.5.3 VE #JHAERFE (init_VEen)

9.5.3.1 18X
void init_VEen(void)
51%% :
N
RDME :
N

9.5.3.2 MIBRE
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VE(NIMVIDZD)DYERER EZITVET
-VE EINAHRTE
-VE :&7E
9.5.4 £—4—HI{H#IHIFEE (B_Motor_Init)
9.5.4.1 8%
void B_Motor_Init(void)
5128 :
U
=B
N
9.5.4.2 &
71 2 Rk S =
Ny b
47 | shunt_type S NIAT ---
boot_type BREN 1S ---
stage.main XIAT— ---
stage.sub HYIRT-2 ---
drv.Iao_ave U #BP0ERF AD 1B Q0
drv.Ibo_ave V #BP0ERF AD 8 Q0
drv.Ico_ave W ABEOERF AD {8 Qo0
usr.Iq_st_user Y5E) Iq BB Q15
usr.Id_st_user a8 Id BB Q15
usr.lambda_user EAO0—S—(IE Qo0
para.motor.r E-A—ERIEHL Q15
para.motor.Lq E-H—q 1> HI90R Q15
para.motor.Ld E-H—-d BA>HD90R Q15
para.spwm_threshold >k PWM ERE Q15
para.chkpls BRI AREE Duty 18 Qo0
para.vd_pos B RHIEREE Q31 BB
para.spd_coef A EBEFREL Q15 BB
para.sp_ud_lim_f BRENRE IRy MB Q31
para.sp_up_lim_s BRENREEIENNUZY MB Q31
para.sp_dn_lim_s BRENEE RSy ME Q31
para.time.bootstp J—RARSYTEER QO
para.time.initpos BRI Q0
para.time.initpos2 B RDIRREIT EIRF R Q0
para.time.go_up FI>o o7y EF5RM Qo0
para.omega_min BT TIRE Q15
para.omega_v2i ERHIEHYERE Q15
para.delta_lambda FrooTy I REERVIBAME QO
para.pos.ki UEHEEREDT1> Q15
para.pos.kp IEHETELLBT 1> Q15
para.pos.ctriprd FrEHETE B AEEEA Q16
para.spd.ki REHHBEDTA1> Q15
para.spd.kp HEFIEIEEBIS 1> Q15
para.crt.dki d BWERLEHT 1> Q15
para.crt.dkp d EREDT1> Q15
para.crt.gki q BERLLGIT 1> Q15
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para.Crt.qkp o BTN (>

Q15

para.ig_lim q BERHIRE

Q31

para.id_lim d BERHIRE

Q31

para.err_ovc WBE R ENE

Q15

9.5.4.3 NEBAE
E-S-HIESIER : OWIEMEZITVET,
IR G EREZITNRVEEEEEZITVE T

9.5.5 DAC HIH#%As%7E (init_Dac)

9.5.5.1 18X

void init_Dac(TSB_SC_TypeDef* const SCx)
51E8 :

TSB_SC_TypeDef* const SCx : SC 7RLAZiERULE T,

RE :
U

9.5.5.2 MBAE
DAC IC HHHOHIHAEEZITVE Y,
SIO 8]
R— MIRRERE
SIO #IHAETE
DAC IC #JHHE@(=
SIO EDAHLAILERTE
SIO EDAHMREEIVT
EASEIDAHEFE]

9.5.6 EiSA4 ¥ —#IHAERE (init_Timer_interval4kHz)

9.5.6.1 18X
void init_Timer_interval4kHz(void)
5128 :
AN
RDME :
U

9.5.6.2 NEBAZE

4 kHz EBERIA =) %AVERR S DI DIA X —DRIEREREZITVE T,
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9.5.7 1—-Y—HI{H#HAZRE (init_user_control)
0.5.7.1 18X

void init_user_control(void)
51¥ :

U
RDE :

N

9.5.7.2 {MBAE
I-H-RENEBNSDIETHIHROVERER EZITVET .
- F— ADNIBHEREETE (init_Uikey)
- 7FOJEREASVIBYIERELTE (init_soft_adc)
-LED FREEHIHAETE (init_led)
-UART 2UEH)EA5SE (init_uart)

9.5.8 1—Y—#liHl(uart_control)
9.5.8.1 8%

void user_control(void)
5128 :

N
ROE :

)

9.5.8.2 MIERE
I-Y-RBESENSDIELZHIHILET .
R EEATEDHAN DD b
-RU1—L SW(VR1) AL BEIERRE HIEHIETHE
ML SW1 ANICLZE—S—EERS AR
-LED 1

9.5.9 1-H¥—E—4—#l{il(B_User_MotorControl)
9.5.9.1 #8X

void B_User_MotorControl(void)
51¥ :

U
RDME :

AN
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9.5.9.2 ¥
751 20 R0k A =
AF1 | target_spd BEEE --- 1-—E5
H7 | usr.omega_user FIEHEIEERE Q31
usr.com_user.onoff E—4~—0N/OFF ---
drv.state E-H-BEIT-FX ---

9.5.9.3 L BRE
E-F-FEIC IR I-H-NSDIERZLIELET.
SBER(\—RUTF)IREEDF IV

N=ROI7BEROIREZF VIV, T -BEATHIAZEFHLET.

-E—45—ON/OFF &5

BiZ®EE (target_spd1)DIREENSE—4Y—ON/OFF(usr.com_user.onoff)&RELFET .

BR&E 0 Hz OBJIC, E-9—-BEAT-9R%27I7LFT.
-BRENEE IFARILRE
BERREZIEFRELET,

9.6 E—45—HIEHIEIEX

T —HIEMLIR(E main BEOXA>IL-TRNSI-ILEN 2T ORI SO TERENE T,
E-5-BFz. BIDIREE, T— RARSYTIRRE, AIERDIRRE. BHIERRIRAE, SREIESEUERRR. ERIREE.

JTHE T L —HIREE, REBIRRERIDIRREBIS LU THIEILE T .

A AFT =TT —-BERIIRTE R TAIE RS ((Initposition). & HER7R(Force). s&H E R
(Change_up). & (Steady_A)DIBEICFEITUET . HIAT—>(4 Step0 h'5 StepEnd T, StepEnd d
BF(CXA AT = EBITU Step0 HSIaFEDF T, o, T—4—-DEREZRH LIS S(3REFLE Emergency (C

BITLET,

9.6.1 REEZEBIIBEIEI(C_Control_Ref_Model)

9.6.1.1 #8X
void C_Control_Ref_Model(vector_t* const _motor)
5128 -
vector_t* const _motor & s 1 |- S =R %N
RDE -
U
9.6.1.2 ¥
751 28 % QA= =
Nk
AB usr.com_user.onoff s -
drv.state.all I5—IKEE o
A1 | stage.main NMIATF—2 -
stage.sub HYIZAF-2 -
O 35/81 2022-08-18

Toshiba Electronic Devices & Storage Corporation

Rev.2



TOSHIBA

RD179-SWGUIDE-02

[ | usr.com_user_1.onoff | AIEIFIHEHES --- | |

9.6.1.3 NEBAZE
7T =232 5 525N BHIIINY RESUIRTEDIREZER L. REBBZRITUET .
ZIRREFSB(CFHMESNIY TIRRE(CO DN ET . S TIREOBRB(PIREBIBAIERILL T AL FIREOUIEH
BARTHITEINET.
ZA9F ON T-MANSYTHEEE  UEASKEEE  REESERERRN  UOBINHEEE

A=R Tz B >ES

A4YF OFF

Z4yF OFF

A{YF OFF
A4yF OFF

B 4 T-5-HlHOREESE

9.6.2 E—4—HllfistENEEIZ(C_Common)

0.6.2.1 18X
void C_Common(vector_t* const _motor)
5%
vector_t* const _motor : E—4—HI{EEEAK
REOE :
U
9.6.2.2 ¥
Vel 28 =k QA= =
Nwh
AJ3 | usr.com_user.modul ZHANHIEITR --- 2 18 or 3 HHZ:A
para.chkpls ERIRHRFE Duty 1B TEfE ---
H5 | drv.command.modul ZiEANEFENI IV R --- 2 #8 or 3 HHZH
drv.chkpls BRI ARFE Duty 18 ---

9.6.2.3 MHENAE
-5 —-HIHOBIREE(CHBERUIEZEITUET
>Jh PWM #4E(9.6.10 C_ShiftPwWM_Control). KU Vdg DEHI(9.6.11 Cal_Vdq)cZRARDEH ZITVE
¥
ZIRARELU T OEERICIVELRUET,
ZIFE(Vdg_per) = 100.0(%) x Vdq FIE(Vdqg_ave) / Vdc Fi3fE(Vdc_ave)
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9.6.3 {F1LIRAERIEN(C_Stage_Stop)
9.6.3.1 8%
void C_Stage_Stop(vector_t* const _motor)
5128 :
vector_t* const _motor E-A—-HIlfEEEA
REDE :
*U
9.6.3.2 &#
o e Q JA— e
AE EAl =S Lk =
AJJ | stage.main MMIAT=D ---
At | stage.sub HYIR7-2 -
H7 | stage.itr EIAHRT— ---
drv.vector_cmd ARINVEIEITT> R - (I5-! 8BTHR
2M0FRA.
10.2.2 &88)
drv.theta_com BEXAIESE Qo0
drv.theta O—-45—fI&E Q0
drv.omega_com BRENRE IS B Q31
drv.omega RE Q31
drv.Id_com d MERIESE Q31
drv.Ig_com q EMERIEDE Q31
9.6.3.3 EBARH
T-A-%zELaEET, (PWM HH%ELIELEY)
9.6.4 J7'—MPAMSYIIREERIEI(C_Stage_Bootstrap)
9.6.4.1 18X
void C_Stage_Bootstrap(vector_t* const _motor)
51E8 :
vector_t* const _motor E-A—-HIlEEEA
REDME :
2L
9.6.4.2 ¥
Vele 281 B QA =
A stage.main MM AT ---
para.time.bootstp J— ANy THERE Q0 * MainLoopPrd(s)
A7 | stage.sub HYIZT-2 ---
stage_counter AT—hI249— Q0 * MainLoopPrd(s)
=) stage.itr ENAHRT—S ---
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drv.vector_cmd

ARINVEIEIIY> R

(I5-! 8BxHIR
2MDERA.
10.2.2 Z288)

9.6.4.3 NIBAZE

48 All OFF. F4H All ON OiERzZ2H AL, T—hARSYT]

COALIB%[ T — MR NSy TSR [fiie B &9 [T — hANSYTHERE 1053

J—RANSYTIREEZ AT OB TIRE(CH I TRIFLET .
a) FIHPIARE

7T = hANSY TIRBEEDHERR EZITVE T,

b) BFfEFRBEFEINE
BEENT - "X Ny TREINMRIB T 20%Z1F5, AIERDIKENBBLET,

High sides (u, v, w)On
Off

Low sides (X, Y, z)

S N

TS

Y-DFEEZITVEY,
Y—DFIEBEEZRELFT .

ON ==

Stop

b
Ly

9.6.5 fUERHIRAERIEN(C_Stage_Initposition)

BootStrap

A 4

9.6.5.1 18X
void C_Stage_Initposition(vector_t* const _motor)
5128 :
vector_t* const _motor E-A—-HIlEEEA
REOE :
U
9.6.5.2 ¥
velo 281 B QA= =
Nwh
A stage.main MM IRT— ---
boot_type feEI1 T
usr.Id_st_user Y5ED Id BB Q15
usr.lambda_user YHI0—-45—hIiE Q0
para.vd_pos UERDIERETE Q31
para.time.initpos &R QO * MainLoopPrd(s)
para.time.initpos2 B RDIRREIF EIRF R Q0 * MainLoopPrd(s)
A# | stage.sub HYIA7-> ---
stage_counter AT—=INI459— Q0 * MainLoopPrd(s)
drv.Vd_out O EEE Q31 EIEEREN RS IEIa
drv.Id_com d BHERIEDE Q31
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9.6.5.3 NEBAZE

OZIFIHAIE |[CEE. wZz 0 (CEE. IgZ 0 [CEELENS. Id Z 0 HSIRAZ(SBIISETVEET,
COYNIRZ B RDESE [T . RAREYIC Id HTIa8) 1d BIRMENCRDET . [MUBERDEFE 1EM108) Id B

B INSEMRFEZEDD Id DIEINEZRELEI .

Id M9aE) Id ERUMEIRNER. [(LERDFFEFRE AR, RAT-J(CBRLET.

AIERDIREEZ AT DU TIRREICD T THAEHLET
a) FIHRIRRE
MIERDIRRED W EZITVE S .
b) Id BHMRRE
Id ZEEMEF TR ([THENSEFT.

9.6.6 MHIERTTIRABEIEL(C_Stage_Force)
9.6.6.1 18X

void C_Stage_Force(vector_t* const _motor)
5%

vector_t* const _motor T —HlEEE A

RD179-SWGUIDE-02
H stage.itr EIDAHRT— ---
drv.vector_cmd ARINVEIFEIOT R --- (10.2.2 BHg)
drv.Ig_com q BERIERE Q31
drv.omega_com SREnREIETIE Q31
drv.theta_com B AIESE Qo0

REDME :
N
9.6.6.2 &#
velo 285 A QA= =
Ny b

A stage.main MM IRT—2 ---
boot_type EEI1S --- TR or EE
usr.Id_st user Y5ED Id BB Q15
usr.omega_user FIHBREE Q31
para.omega_v2i B HIEHRERE Q15 EE BB IZ AR
para.spd_coef HBEFRE Q15 BT EREN RS IE I EN
para.vd_pos B RHHENEE Q31 EEENEIEEIEIIE D
para.omega_min BRI TIRE Q15
para.sp_ud_lim_f BRENREIRRUZY ME Q31

A7 | stage.sub HYIA7-> ---

drv.omega_com ERENRE IS 1B Q31

Hh drv.vector_cmd ARINVEIEIDTO R -—- (10.2.2 &1g)
stage.itr EIDAHRT— ---
drv.Ig_com q MERIEDE Q31
drv.Id_com d BHERIEDE Q31
drv.Vd_out HOEEE Q31 EEEENBFIEIIERD
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9.6.6.3 NIBAZE

O—-9—-OEERZMRIBLET . CORT—ITREANTNLHIENCELD T — R/ NIRRT (I, B FI(CRIEREF 2 5 A

T. O0-5—-h#n(ERLTEELF T,

Id Z[46%h Id ERMELC. Iq Z 0 (CEELEBHS. BFENEEIETBwon ZIR 2 ([EIITEET,
BlFweom MSRDET (B=wcomt) o COIIEZWH' T SEHIERTAE TIRE |(HEF DFTHAELE T .
[BEBNERERE |2 —EMES DIENEE TIHIEHBRERE I OEDIET ., [BFBBEERRE [HwlcBDET,

9.6.7 &HIEFE VI EIRAEEIZN(C_Stage_Change_up)

9.6.7.1 8%
void C_Stage_Change_up(vector_t* const _motor)
51E8 :
vector_t* const _motor -4 —HI SR
=B :
N
9.6.7.2 &#
e = Q JA—
5] I
A B2 =N <ok e
A7# | stage.main MMIAT-2 ---
usr.Id_st_user 158) Id BRE Q15
usr.Iq_st_user Y58 1q BB Q15
usr.omega_user Hl i B ERE Q31
para.delta_lambda F1o o7y IREERIEBAAE Qo0
para.sp_ud_lim_f BRENEE TRy MB Q31
para.time.go_up FIo o7y I EEEE Qo0 * MainLoopPrd(s)
AHA | stage.sub HYIRT-> ---
stage_counter AT—=INI>459— Q0 * MainLoopPrd(s)
drv.omega_com BRENEE IS HIE Q31
H stage.itr BNDIAHRT— ---
drv.vector_cmd AR NVEIFIAT R - (10.2.2 =Hg)
drv.Id_com d BWEERIERE Q31
drv.Ig_com q MERIEDE Q31

9.6.7.3 NEBAR

Id % 0 (TR 1q Z[458h Iq BRIFTENMS R, WFROBMHO—F—EE TFICRDLICHIFELFT
ML D ZFEESEET,

w. BIIIEHE

e

EHE

(CEDKRDFT

[BRENEIREE |2 —EMEI DIBINSE CIHIHBRRE [[OADWEY, ELIORAT— T TIHRESIHEIF ToTL
RV, [BRENEARERE | (EHIEICEERINE R AL

SR ESUHAZAREZ U T OY TIRERICH I THAELET .
a) FIHPIARE
s E R IR AARRDHAEEZITVE T,
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b) Id. Iq UHaRIARE

Id Z 0 FTHRAICHASE. BIF(C Iq ZIEEMEF TR A ([TBIISEFT T BIIS IR OHEER3HR

FET33 = ABIEHIRRICEDE T, tIDBX T T, KIS IREBABEBLET.
c) ERIRBRA5INRE

BENRFIEBYIRAR NIRRT 20%2F5. ERIRBNEBLET,

9.6.8 EEEIRAERIZEN(C_Stage_Steady_A)

9.6.8.1 18X
void C_Stage_Steady_A(vector_t* const _motor)
5128 :
vector_t* const _motor -5 —HlfEEEAR
REDE :
N
9.6.8.2 ¥
velo 27 =0 QA= "=
Ny b
A stage.main MM RT—=2 ---
usr.omega_ user HHEERE Q31
para.sp_up_lim_s BRENREZIENNUZY MB Q31
para.sp_dn_lim_s BRENREZ RSy ME Q31
AHA | stage.sub HYIRT-2 ---
drv.omega_com BRENRE IS B Q31
#5 | drv.vector_cmd ARYNVEIIIY R Qo (10.2.2 2H8)
stage.itr EIDIAHRT—S ---
drv.Id_com d MERIESE Q31

9.6.8.3 NEBAE

ERREBONIRZEITLET .

[BRENERRE |2 —EI IBNMSETIFIHBEREE I[SADFFET.

9.6.9 {REIRAEEIZN(C_Stage_Emergency)

9.6.9.1 #8X
void C_Stage_Emergency(vector_t* const _motor)
51¥ :
vector_t* const _motor -5 —HlfEEEAR
REDE :
N
9.6.9.2 &#
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i 281 B QA= =
Xyh
AB stage.main XIAT— ---
AA3 | stage.sub HYIRT-2 ---
HhH drv.vector_cmd AINVEIEIDT R --- (10.2.2 2H8)
stage.itr EIAFHRT— ---

9.6.9.3 NEBAZE

BERDIFEEUREE, CORBABBLET,

N=RO17@ERZIRHUREEE E-F—BREIHD u. v. W, X\ Y. Z (F2T Hi-z £ TVET,
VIRD17BERZRBUEE(E. E=F-BFEIHT u. v. w. X, Y. Z (EET OFF &3O TVET,
O—4—(3BHETEEELF T, BETIREIE IFUIRZ R T 2F CIDRAT—SZHRILE T,

9.6.10 Y7 PWM $I (C_ShiftPWM_Control)

9.6.10.1 8%
static void C_ShiftPWM_Control(vector_t* const _motor)
51E8 :
vector_t* const _motor : E-45—HIEHEEAE
=B :
N
9.6.10.2 &
i 281 Bk QA= o=
Nwh
A7 | shunt_type S NIAT ---
stage.itr EIDIAHRT— ---
USK.COM_user.spwm =T~ PWM HlfHFS 5 ---
drv.omega_com BRENRE IS DIE Q31
para.spwm_threshold Ik PWM HHuRE Q15
+7 | drv.command.spwm >k PWM EREHIVR ---

9.6.10.3 EBAR

COFIENE VE ERND 1 Sy bOEETZIBITY .

>Jh~ PWM O ON/OFF DS EZEITVET .

ST PWM HIIAE, EIDIAHRT - BERRENS. STk PWM BRENSEZRELFT . O TIVYIRTIE, &
1 ORMEETEEBOTVET,

&/ 1 SJTbPWM EREV SRS M

27k PWM #liEl 5 E ZNIAHRT— BiEERE >Jh PWM BR&h 7554
USr.Com_user.spwm stage.itr drv.omega_com drv.command.spwm
OFF (0) All All OFF (0)
Stop All OFF (0)
ON (1) Emergency All OFF (0)
cilnitposition_i BEEE >= JIMMIHEE
Force i drv.omega_com >= OFF (0)
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Change_up para.spwm_threshold
Steady_A BEERE < JIMREE
drv.omega_com < ON (1)
para.spwm_threshold
9.6.11 Vdq it (Cal_Vvdq)
9.6.11.1 &)
ql5_t Cal_Vvdq(gl5_t _vd, g15_t _vq)
51 :
gql5_t_vd : dEEXE
gl5_t_vq : q#hERE
RDE :
gl5_tVvdq : dq#hEE
9.6.11.2 ¥
velo 280 0 Q- oz
AB | _vd d #EFE Q15
_vq q #ETE Q15
H | _Vdg dq BHEE Q15

9.6.11.3 NEBARE

TEEERCLD Vdg ZEHULET .

Vdg =/3x4(Vd? + Vg?)
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9.7 T—45—BRENRIZX
9.7.1 FIGEEREA
9.7.1.1 3RZHDEZES

_PWM U7 —ERER(EER) -

FrU7—RhA

FrU7-t-s

PWM 17—

(=8K)
U #8_E48 Duty | | |__| |__|
V 48_E48 Duty 1 | l | l
W #8_£48 Duty r_l |__| | |

CPWMEEE | PWM A
EIES ‘¥
0.7.1.2 2{iZHDIZS
FrU7-tE-2

_PWM U7 —BEIRER(EHE) R

U #8_E4H Duty

FrU7—RhA

T

/

V #8_E4H Duty

] | I

sl U}_\ / \//

W 48 48 Duty

A
y

PWM JEIEA PWM JEIHA
A m¥

9.7.2 {UEHEFERIE(D_Detect_Rotor_Position)
9.7.2.1 18X

void D_Detect Rotor_Position(vector_t* const _motor)
51%% :

vector_t* const _motor
RDME :

R

-5 HliEEEA

9.7.2.2 ¥
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Velo 281 B QA= =
Nwh
AN drv.vector_cmd.F_vcomm_Edetect | sBEEFIHITOR ---
drv.vector_cmd.F_vcomm_omega | HEEREHHITOR ---
drv.vector_cmd.F_vcomm_theta HWEOD—Y—{UEHIEHIV R ---
drv.Id d #HER Q15
drv.Iq q ER Q15
drv.omega_com BRENRE IS DB Q31
drv.theta_com BEXAIESE QO
drv.vd d #HET Q31
para.motor.Lq E-9—q BA>HD90R Q12
para.motor.r E-F—ERIEH Q12
para.pos.ctriprd frEHETE A Q0
para.pos.kKi fIEHEEREDT 1> Q15
para.pos.kp fIEHETELLBIT 1> Q15
AtH | drv.Ed d SRR Q15
drv.Ed_I d EEEiC BB DB Q31
drv.Ed_PI d #MEEECET PI{E Q31
drv.omega HERE Q31
Sy drv.theta O—A—fiI& Q0

9.7.2.3 NEBAE
BRIFENE—I-ERENES OHERE West. HIfHIEN d BHEFEETE Ed £LT PI HlEZITVEY,
126 Ed DEFHMERFEC 0 TY ., DEDRE(F-Ed EBDFET,
PI HIHNCLDKDIHETERE West ZIEND I BIE T, O—F—(LEO(AE)ZRHET T,

E-45-0 d BhHCESI 2 EMEIERSIENE. FELTRITEN' TEET,

V4 =R-Id+Ld-pId—west-Lq-Iq+Ed
(p=d/dt, Id=—TEfELD pld=0 £FBENTES. )
vd E-S-EINERE Id,Iqg :E-45-8H#
West HEEBERE
R K Ld,Lq :4>5959>

&oT. d #iFHIEEE Ed ((FEEERTRDDENTEXT.
Ed = Vd - R'Id + (.l)est‘Lq‘Iq

1
s
vd
Id Ed + West 8
Tq | EdEH - Ko L SN
A
West 0

B 5 d #ESEREE Ed ([CL3E#HET OYIH
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9.7.3 EEHIHEI%(D_Control_Speed)
9.7.3.1 18X
void D_Control_Speed(vector_t* const _motor)
ES
vector_t* const _motor & ol 1 | =S =R %N
RO :
U
9.7.3.2 &E#
i 271 =0 QA= =
Nyh
AN drv.vector_cmd.F_vcomm_current ERigSHIEIY R S
drv.Id_com d BERIEDE Q31
drv.Ig_com d BERIEDE Q31
drv.omega HERE Q31
drv.omega_com BRENREIEDIE Q31
para.id_lim d BE TR HIRE Q31
para.ig_lim q BHEERHIRE Q31
para.spd.ki REFIERED ST 1> Q15
para.spd.kp SRE BT A > Q15
AEA | drv.Ig_ref I q EMNERIEDME Q31
drv.omega_dev HERE Q15
Ray] drv.Id_ref d BhEREEE Q15
drv.Ig_ref q BEREEE Q15

9.7.3.3 MEBAR

SN REIRES W, #IFEN q BHER Ig £UT PLHIEZITVET.
EREEDEZRBOREDRENS. d #iE q MBEREBEECRELTT.

Wcom

A\ 4

e
+'\T/
(0]

Idcom Idref
—»
K. Iqref
K,+— ——»
P

6 EEHIHI OYIE

9.7.4 3 v METRRIRIMIRTEIE (D_Check_DetectCurrentError_3shunt)

9.7.4.1 18X

int D_Check_DetectCurrentError_3shunt (uint32_t _duty, uint16_t _chkplswidth)
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51%% :
_duty Duty OHfEliE
_chkplswidth JULZF1Tv/iE
RDIE :
EiRtRHIARE
9.7.4.2 T
i 28 =k QA= o
Nk
A | _duty FfE D PWM Duty Lt Q15 0.0to 1.0
_chkplswidth JOULZF IR ---
Hh | --- ERIRIREE --- 0:#&HaIEE
1 AR AEE

9.7.4.3 NEBAF

PWM Duty T&(ICIDERZIRE TERVVIA T THHILZIRELFET
Duty OFRBHMENSREMELORERBEAARBLET .

COBETERMRETERV Duty 1BTHHTEZMESEL . BIAREAUE TR IEEZEALBVT, RIEIOEZERY

BIET, BRERIRACLBHI BN ZELFT

PWM RRAAEDE AR AD ZHUES, EECIERLTLRLZSH. PWM HEEOEFRIREEN R EESIOAE

BBEARE NG LHIELE Y.

9.7.5 1 v MERRIRMIREEIE (D_Check_DetectCurrentError_1shunt)

9.7.5.1 18X

int D_Check_DetectCurrentError_1shunt (uint32_t _pwma, uint32_t _pwmb,
uint32_t _pwmc, uintl6_t _chkplswidth,
int _sfhpwm, int _modu, int _sector,

uint32_t _mdprd)

51¥ :
_pwma U #8 PWM Duty Lt
_pwmb V 2 PWM Duty tt
_pwmc W #H PWM Duty tt
_chkplswidth /ULZF1v/iE
_sfhpwm <7k PWM E—RIXRE
_modu ZEFHEAR
_sector w5158k
_mdprd PWM JEEA

RE :
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ERARLIRE
9.7.5.2 &F#
i 28 B Q2= =
Ny
AH | _pwma U 48 PWM Duty tt Q15 0.0to 1.0
_pwmb V 18 PWM Duty Lt Q15 0.0to 1.0
_pwmc W #8 PWM Duty tt Q15 0.0to 1.0
_chkplswidth JULZF IR ---
_sfhpwm 3 JN PWM E—RYREE ---
_modu ZHRGNERBH IV R --- 2 HHE(E 3 BER
_sector 5 —18H ---
_mdprd PWM JEEA ---
£ | --- EIMIRLIRAER --- 0: & mIgE
1: 8 ANEE

9.7.5.3 NEBAF

PWM Duty 1&ICEDERZIRE TERVI(II THIE=IREUET .

£/)\ Duty 18, Duty IBZEDAZTENREMENNSKRIEZBHUET BB, 1 S NT 2 HBEFADLEDOEFR/N
Duty #&(& 3 48 Duty T80 Duty 18ERDFT,

COBIETERMEL TERL Duty 1@ THHIEZMHERL . ERRLAIE T L BEZERURVT. RIEOfEZERY
BCET. BRRAICLBHIHELNZ BT,
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10. ELESR A
10.1 E-45—-RSAN\-EEMSEIE : (D_Para.h)
10.1.1 DAC iH73:#1R
__USE_DAC : FHiROZEEL DA DAC HliHiZITIEEERL TLIZEW,

10.1.2 518 : —&8

5% . & B

cMAINLOOP_PRD XA D JEHARRTE

B[s] 7If%EE 4 kHz

XA > R EADBF I ZERE L TS,

cIXO_AVE POEFIER I — 151

T4 —FE S TEL TS,
REMEZHRTEIDERELFIN RIEENET

cVDQ_AVE BIRETE Vdc, HHEE Vdqg AI1ILT— %%

T4 —FE S TEL TS,
REMEZRTEIDERTELFIN RIETENET

10.2 E-5—-RSAN-EREMEIH : E—Y—FrR)(D_Para_ch1.h)
E-A-RIAN-BBDEIER : ZEEIILICED, SETERE-H—2FENT D ENRIBET T,

10.2.1 E-9—-FrRIBI5I1E : —&

5128 . & B

cPOLH FHRRSAN—RIEETE

0: Low active/ 1: High active

BEAGLET OIS0 TIEZZEE L TS,
FARRSAN-DmIBOFHEZITOTLE,

cPOLL THERSAN—RIEETE

0: Low active/ 1: High active

BEAGETCGU TIEZZEEL TS,
THRRSAN-OREBOFREZITOTIIE,

cV_MAX RABEEDHE

BH{I[V]

BEARGLET (TG0 TIEZ R E L TTE LN,

V]ZERTEL TS,

AD ZH2 D 12 By MDY METIILAT —IL(4095) (A I B BIREE [ HAL
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cA_MAX RABRMEOFRIE
BI[A]
gméﬁéﬂzm‘)ﬂ ZEBL TS,
D ZEHa%D 11 EyMUYMETINZT—IL(2047)(HBH S SHRER[ B4
A]’E- ELTLIEE,

cSHUNT _TYPE BREEAR B3y hEEE 1 Svoh) D%
1: 13y 3: 33v>b

EMGREHISU TEEZELU TZEL,
EREEARORTEEITOTUIZE,

cBOOT_TYPE FCENBFDEFEN S TNDERTE

cBoot_i: & ELEREN/ cBoot_v:EBERIENE)
EEFOR B SR ZERTELTIZEV. 1 v NERBIDEBF R EEFRNSEUE TE
RVBEREIC. BERERENZRIRLETD,

CSHUNT_ZERO_OFFSET | ATJtw NEEDRTE

B[ V]
BRMENTORVNEEDI > MEEZSETEL TN,
COEF. COERFEIMEOFEHMEIFERLED.

CADCH_CURRENT_U U ABEIREMS AD FrRIVERTE(3 Sv> MNE)
AINX
U ABERZRE TS AD FrRIVZsREL TS,
cADCH_CURRENT_V V HHEREUS AD FroILEEE(3 v hA)
AINX
V ABERZEE TS AD FrRIVZEREL TS,
CcADCH_CURRENT_W W tHERHE AD FrRILERIE(3 >v> hA)
AINX

W HBERZIRTE IS AD Fr I EiRELTZE0,

CcADCH_CURRENT_IDC EIREUS AD FrRIVERIE(1 v hA)

AINX
EBRzRE 95 AD FrRIVZsRELTEEW,

cADCH_VDC EIRETLHEUS AD FrRILERTE
AINX
EIREE Vdc ZH&H 93 AD FrrILzssEL TLIZEL,

covC BEFIREEDETE

BfI[A]

Jﬂéé,bu,éé,blth'f ZEREL TS,
OFREMBU O/ ERZIRE I DL, HH%ZYIRT OFF [CLFET.

cVDC_MINLIM BIRET Vdc RIKMEDERTE
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EU[V]
BIREBIE Vdc DRAKMEZFHTEL T2,
ZOERBOBEEZARETDE, E—I—ZFILESEET,

cVDC_MAXLIM EREE Vdc REEDKTE

E[V]

BIREBIE Vdc DREEEZHEL T,
ZCOMBEDARSMENEBEIEZIRE I HE. E—F—2FLLSETT.

cPWMPRD PWM JEEADEETE
Eifi7[us] 7 fEEE 25 ns@80 MHz
PWM FvU 7 —EERZEETEL TIEEL,

cDEADTIME TYRYA MEDELTE
Bifif[us] 9 f%EEE 0.1 us@80 MHz
Ty R ADIEZEZTEL TZEL,

cREPTIME VI N1 7 RS | EEERDFETE
Bif7[[E]] 1 to 15

NINVBEBYI NI 7R ZITIF1Z ) %HIBIET 22N TEET.
1 EERTFEIBE. PWML FEACULIINI NVEE DY I MLUBEZITWET,
2 LFRTET BE. PWM2 FHAIC 1 BRI MNUEEOYIMUEZITVET,

cID_ST_USER_ACT d BiRENEIRDERE

E{I[A]

d MR ENEROMEZEREL TS,
COMEDEFRIET. AIERDSJUEH IR ZITVET

EFRERRD 10%IZEDERETEL TZEL,
E-A-DEHIRVGE(E. BIKETHRA (CEZAREULTZEW,

cIQ_ST_USER_ACT q ERENEIRDERE

HH[A]

q ERBIEROMEZEREL T2,

d #IRENEIROD 1/2 BEDEZREL TS,

sEblEn (d BHEENNSERE(q #EE)BITEIC. E-5-HIRIRI IS
(&, B2 AZIELTUESIZ A BZREL TS,

cMOTOR_R T-A-01 ARV UE
BA7[Ohm]
E—4-041)L 1 S OIEFUBEZREL THZEW,
cMOTOR_LQ q 81 >995> 2B
BAfi7[mH]
E—4—T1ID q B9 05> ZBEZELTIRE,
cMOTOR_LD d 81 >4995> Z2E(RER)
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BAfi7[mH]

E—H-04D d 81 >H95> 2BZERTEL TLIZEW,

cPOLE

T—H— 1 DERTE

Eifij[pole]

Y- DO TEL T,

cID_KP

d EHEEIRHIAEILEHIT 1>

BEI[V/A]

d BERHIEIEEBIT A > 758 TEL TZE W,

cID_KI

d BHEIRHIEED T 1>

BA{TI[V/As]

d BERHEED T A > ZERTEL TS,

cIQ _KP

q MEFRHEILEHT 1>

BEI[V/A]

q EHERBIRILEHIT A > 2 EL T,

cIQ _KI

q BERBIEED T >

BAfi7[V/As]

q MERHEED T A > ZERTEL TS,

cPOSITION_KP

AIEHEE LT 1>

BifiI[Hz/V]

AIBHEEDLEBIT A > %235 E L TZE0,

cPOSITION_KI

MEHERD T~

BfI[Hz/Vs]

NBHEEDED T A %2HTELTZE0,

cSPEED_KP

EREHIEILEAA T 1>

BfI[A/HZ]

EREHIEIOLEHIS A > ZERTEL TS,

cSPEED_KI

EEHIEIEDT (>

BAfI[A/Hzs]

REREIOBD T 1> %R TEL TS,

cSPD_PI_PRD

R PI HIfHEHAERE

(=]

BEZ PI SIH#EHIZERTEL TS,
1 E3RTEIBE. PWML FEACEIORE PLEEZITVET.
2 EERTEI DE. PWM2 EIHAC 1 BIRE PLIEEZITVEY,

cFCD_UD_LIM

%E@JLE)JDJE%Gﬁ%U@EwLH%)
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Bifij[Hz/s]

SRR OB E MR EZEETEL TS,
REIFRROE DI, E—F—DEERNERL TIRVES
Lo

Bl BN

cSTD_UP_LIM

EFBhRENIERR (EHET)

Bifi7[Hz/s]

EBEFORENMRERZZLTEL TS,

cSTD_DW_LIM

BN BNIR I RER R (TE T )

Bifi7[Hz/s]

EBRFORERERERZZTEL TS,

cBOOT_LEN

7= RANSYTRAZ S B

Ei{t[s] >fREE:1 ms

T = RANSYTRAZOE NSRS EL TS,

CcINIT_LEN

{IiE R EHBSF i

Ei{t[s] 2fREE:1 ms

B RDHEFEZHEL TTE L,

CINIT_WAIT_LEN

LB RDE TS IFE]

Ei{t[s] 2fREE:1 ms

IBERDHEDFERMZEREL T,

cGOUP_DELAY_LEN

FI> TPy TEFFEREME

E{t[s] 7>fREE:1 ms

F1> STy TRAFERIRZ R EL TXUZEL,

cHZ_MAX

RAERER

BAfiI[HZ]

NI THRESE2RAEIREZREL T2,

FIHTERIIEAERED 10 15 20%IBULIEE DEZEEL TS,
ENNSVWEEEERBEN ENDFIN RBIENCDIEZEB R SEFITEINRIZAL

ia_o

cHZ_MIN

sEHIERRNSTEBADYIDE RE

BAfiI[HZ]

SEHI RN S EBABITIEREZEREL TS,

BTN TESBEHRBEMRL TED)REZRELET .

cHZ_SPWM

SThPWMUIDEBZRE (1 >v>b 2 1BZ5EA)

BAfi7[HZ]

2Tk PWM W5@E PWM AYIDEZ 21 RE 2 TEL TLIZEL,

EDREMETYINEZET,

© 2022

Toshiba Electronic Devices & Storage Corporation

53/81

2022-08-18
Rev.2



TOSHIBA

RD179-SWGUIDE-02

cID_LIM d EHEER limit

BAI[A]

d EEROYZY MBZFZTEL T2,
cIQ _LIM q EHETR limit

BAI[A]

q BEROYZY MEZFZTEL T2,
CINITIAL_POSITION HERLIIE

Bifi7[deg]

AIERDFFOAEE ZE A THREL TS,
cVD_POS EBEBROME RO NIEE

Ef[V]

FIERDIFOEEZZTEL TZE,
cBOOT_TYPE h*"cBoot_Vv"DOEETEIFERD
M 11.2.2.2 EBEAEHFOELSIEZSIBL TIZEW,

cSPD_COEF BB BT OEFIERR I N EEREL

0 < x <1 DfEZEEEL TLZE,
RHIEREF DL NEBEZRDET .
CORTEMBLIEDREZBNITAEZE HEELELTVET,

Vd = ¢SPD_COEF x Omega_com

cBOOT_TYPE H"cBoot_v"DEEIBRN

FFHEE 11.2.2.2 EFEESHROELIEZSIRU TS0,

cHZ_V2I BEESIEHNSERSIHAOERE

BAfiI[HZ]

EESIEHNSERSIEALIDE X 2RE 2R TEL THTEL,

CHZ_MIN LDASRMEZRTEIT DL, cHZ_MIN LU E(CRBEEEANBITL. B
MEHEHICEIDEDDE Y,

cBOOT_TYPE h"cBoot_Vv"DOEEEIFTERD

__FIXED_VDC BREEEERE
0:RHME 1:EIEfE
BIREEZEIEMECTZHEE 1 ZHEL TR,

cvVDC EREBEEEIEE

BAI[V]

BIRBEDEZEREL TS,
__FIXED_VDC W"1"DEEEITERN

© 2022
Toshiba Electronic Devices & Storage Corporation 54781 2022 (I;S 12
ev.



TOSHIBA

RD179-SWGUIDE-02
10.2.2 FEHEREMERAZOREFR
10.2.2.1 EiBic ¥ ELE
i
: Moir: SO0k
: Iq iE5E
cID_ST_USER_ACT > U HER
cIQ ST USER_ACT e
] i :
: TR
L ML I |
7 .' | Litl
. L
= i
| |
I I
. 1 1 1 1
tl: cINIT_LEN A 3
t2: cINIT _WAIT _LEN | fIERS | SEEERAR it
t3: cGOUP_DELAY_LEN
;< lelelele ; ;
I A
S N -
I |"
1 Ao
1 e
= — ==t
1 1 1
SEHIERAR 1 FIoIPYT e

7 EEEREE (BXA 0°(LAiERD)
FI>ITYTZAT—I T, cID_ST_USER_ACT & cIQ_ST_USER_ACT DfEZANEZS.
Jk NEZ1%. cGOUP_DELAY_LEN QBRI Iq 35S ME—FEETHIH.

BRITR. 1q I8DME PI FIHICLDEE,
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10.2.2.2 BEELEEFOELE
ASORT-TRETERBAZEZLRNS ., ELDBZRD TS,

EHIELAFROBE Vd (&, FEEENTKOTVET,

EENRE x EE cSPD_COEF]

BHEREFOERN . —E(CRBLIIC cSPD_COEF %Z3f

BRI Z2ERURISBEZOER B, TR,
(BT, cVD_POS D% fAZE
LTLIZ&L,
y
BR

AIERHETE > : v
cVD_POS : :

— ——

0 50 100 150

CINIT_LEN cINIT_WAIT_LEN
fIERD SRBIERIA

8 EEREENFDSIE : SAEENSE

10.3 1—Y—HIEHEEES
usercon.c
/* Timer setting */
#define cEMG_S (1) /* LED1 blinking request(over detect(soft)) */
VI~ EMG sUmZE:K
#define cEMG_I (1) /* LED1 blinking request(curret detect error) */
BERREEE SRER
#define cEMG_DC (1) /* LED1 blinking request(over vdc) */
Vdc EERHEK
#define cC2000MS_TIMER (2000) /* [ms] (4 kHz * 4) * 2000 */
BEHIE 25 91—
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/* Key settting */
#define S_SW2 TSB_PE_DATA_PE7 /* SW2 or 9(KEY2) */
SW2 iR—h : PE7
#define S_SW3 TSB_PK_DATA_PK1 /* GPIO_15 */
SW3 M—b : PK1
#define cKEY_CHATA_CNT (20) /* [cnt] chattering counter for KEY SW */
SW BFvAUTBRENT -1 : 20 EhERRE—

/* Soft ADC Setting */

#define cADUNIT_USR TSB_ADB /* User ad data ADCUnit */
VR1 AZDFH ADC 1Zwh : 1Zwhk B

#define CADTRG_USR  ADC_TRG_SW

#define cADCH_VR ADC_AIN11 /* ADC Channel for VR */
VR1 AHFR AD FvxJ)L : CH11

#define cADREG_VR ADC_REG5 /* Result register No for VR */
VR1 A7F AD fE &L X5— : REGS

#define CADAVECNT (10) /* ADC average count */
AD fEfEERFIINT> ME(10 [EIEYS THETE)

/* Led setting */

#define LED_EMG TSB_PF_DATA_PF2 /* LED1 */
EMG LED /R—h : PAO

#define LED_UART_ERR TSB_PF_DATA_PF4 /* LED3 */
UART @1 LED /R—b : PF4

#define cFLASH_TYPE1_CYCLE (1) /* [s] led flash cycle typel */
LED smbfEl 1 : 1s

#define CcFLASH_TYPE2_CYCLE (0.5) /* [s] led flash cycle type2 */
LED mUmHF#E 2 : 0.5s

#define cFLASH_TYPE3_CYCLE (0.25) /* [s] led flash cycle type3 */
LED U5 3 : 0.25s

#define cLED_ON (1) /* LED ON level */
LED LAJL : ON

#define cLED_OFF (0) /* LED OFF level */
LED LAJL : OFF

/* User Setting */

#define cROTATION_CW (1) /* Direction: plus */
El#r/5ME : CW

#define cROTATION_CCW (0) /* Direction: minus */
[El#s/5ME : CCW

#define cCONTROL_SINGLE (0) /* UART control: single */
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BEHIETE-R @ B{K
#define cCONTROL_UART (1) /* UART control: uart */
BEFIHETE-R : B(E

/* Speed Control Setting */

#define cAD_MIN (0x10) /* motor speed ADC min value */
VR1 AD 1 : &/IEE

#define cAD_MAX (OxF0) /* motor speed ADC max value */
VR1 AD f& : &KNEE

#define CcSPEED_USER_MIN (10) /* [Hz] Min Target speed of motor */
E-H-FE : &/INEE 12H

#define cSPEED_USER_MAX (60) /* [Hz] Max Target speed of motor */
E-5-RE : RANERE 200 Hz

/* UART Setting */

#define UART _ch UARTO /* UART Channel */
UART FvxJL : CHO

#define INTERRUPT_TX INTTX0_IRQn /* UART Interrupt request */
UARTO XS EIDAHEK

#define INTERRUPT_RX INTRXO0_IRQn /* UART Interrupt request */
UARTO Z{EEIMAHER

#define cSEND_DATA_NUM (7) /* Send data size */
BIET— 98
#define cRECEIVE_DATA_NUM (6) /* Receive data size */

ZAET T
#define cUART_RECEIVE_WAIT (0x00) /* UART mode : data receive wait */
UART £-R : Z{ETTHS5
#define cCUART_ERR (0x01) /* UART mode : error */
UART £— R : 8{8I5—
#define cREQ_SYSTEM_START (0x10) /* System start request */
AT LEEERIVIR
#define cREQ_ROTATE_MOTOR (0x11) /* Target speed update request */
BREREEHERIVIR
#define cGET_MOTOR_ENABLE (0x80) /* Operating status */
E—45—81E EN/DI BYSOV> R(X A AT ATERER)
#define cGET_STATE_EMG (0x81) /* Emergency status */
EMG A7 —%ZABUSIY> R
#define cGET_STAGE (0x82) /* Main stage */
A VAT—IBUSINR
#define cGET_CONTROL_CH (0x83) /* Control channel */
E-45—#lfH CH Bi§Iv >R
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#define cGET_CARRIER_FREQUENCY (0x84) /* Carrier frequency */
FrU7 —REIREEMS IV R

#define cGET_MOTOR_SPEED_MIN (0x85) /* Minimum rotation speed */
E=/\CIERZEEIV R

#define cGET_MOTOR_SPEED_MAX(0x86) /* Maximum rotation speed */
ERA[CEREEMSIV R

#define cGET_DEAD_TIME (0x87) /* Dead time */
FTYRYA LAEUSIY R

#define cGET_GATE_ACTIVE (0x88) /* Gate active */
J—=Nr7o74TBUSIRN R

#define cGET_POSITION_DITECT (0x89) /* Position detect */
S MATEUEIR R

#define cGET_VDC_VOLTAGE (0Ox8A) /* VDC voltage */
EBREBEHISIVR

#define cGET_INVETER_TEMP (0Ox8B) /* Inverter temp */
EEEUSINVR

#define cGET_U_VOLTAGE (0x80C) /* U-phase voltage */
U ABEEESIVIR

#define cGET_V_VOLTAGE (0x8D) /* V-phase voltage */
V HHEEEUSIVR

#define cGET_W_VOLTAGE (Ox8E) /* W-phase voltage */
W ABEEESIVOR

#define cGET_DAC_DATA (Ox8F) /* Daca date */
DAC 7 —#%E¢§IY >R

#define cGET_INTERNAL_AMP (0x90) /* Internal amp */
Mg 7> TRV R

#define cGET_DIRECTION  (0x91) /* Direction */
Bl A AEEMSIV> R

#define cGET_MODULATION (0x92) /* Modulation */
EFaib—2avBUsavoR

#define cGET_KEY_OPERATION (0x93) /* Key operation */
EIERHIEHES IV RCX ARSI AT ATERERA)

#define cGET_MOTOR_SPEED (0x94) /* motor rotation speed */
Y- EERHEUSIV R

#define cEMG_STATE_EMG_H (0Ox00) /* emergency status : over detect(hard) */
EMG X7—b : J\-R EMG

#define cEMG_STATE_EMG_S (0x01) /* emergency status : over detect(soft) */
EMG X57—h : YJM EMG

#define cEMG_STATE_EMG_I  (0x02) /* emergency status : curret detect error */
EMG 27—b : ERREERE

#define cEMG_STATE_EMG_DC (0x03) /* emergency status : over vdc */
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EMG X7—bh : VDC £8

#define cCONTROL_CH_CHO (0x00) /* Motor control channel : ch0 */
45—l : CHO

#define cCONTROL_CH_CH1 (0x01) /* Motor control channel : chl */
45—l : CH1

#define cCONTROL_CH_CH2 (0x02) /* Motor control channel : ch2 */
45—l : CH2

#define cCCONTROL_CH (cCONTROL_CH_CH1) /* User Motor control channel */
{ERE—4— 4

#define cGATE_ACTIVE_H_H (0) /* Gate active : H/H */
¥—=k79547 : H/H

#define cGATE_ACTIVE_L L (1) /* Gate active : L/L */
T—=KN79747 /L

#define cGATE_ACTIVE_H L (2) /* Gate active : H/L */
k79747 1 H/L

#define cGATE_ACTIVE_L_H (3) /* Gate active : L/H */
J=k795747 : L/H

#define cPOSITION_DETECT_3SHUNT (0) /* Position Ditect : 3shunt */
SAINIAT L 33

#define cPOSITION_DETECT_1SHUNT (1) /* Position Ditect : 1shunt */

SAINIAT 0 13v b

#define cDAC_DATA_TMPREGO (0x00) /* Dac data : TMPREGO */
DAC7—% : U HER

#define cDAC_DATA_TMPREG1 (0x01) /* Dac data : TMPREG1 */
DACF—% : V {BER

#define cDAC_DATA_TMPREG2 (0x02) /* Dac data : TMPREG2 */
DACT—4 : W t8ER

#define cDAC_DATA_THETAHALF (0x03) /* Dac data : theta.half[1] */
DACT—% : B8R

#define cDAC_DATA_IDREF (0x04) /* Dac data : Id_ref */
DAC -4 : Id UJ7L > X (BEEE)

#define cDAC_DATA_ID (0x05) /* Dacdata : Id */
DAC 7—% : IdGRT1E(B)

#define cDAC_DATA_IQREF (0x06) /* Dac data : Iq_ref */
DAC 7—% : Iq UJ7L> A (BEE)

#define cDAC_DATA_IQ (0x07) /* Dac data : Iq */
DAC 7—%4 : IqGRT1E(B)

#define cDAC_DATA_OMEGACOMHALH (0x08) /* Dac data : omega_com.half[1] */
DAC 7% : ARE (BZE)
#define cDAC_DATA_OMEGAHALF (0x09) /* Dac data : omega.half[1] */
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DAC 7—% : ARE(GRIEE)
#define cDAC_DATA_OMEGADEV (0x0A) /* Dac data : omega_dev */
DACT—% : ARE(E)

#define cINTERNAL_AMP_NO (0) /* Internal amp : External */
N>« RKER
#define cINTERNAL_AMP_YES (1) /* Internal amp : Internal */
NE7> 7« E8
#define cDIRECTION_CW (0) /* Direction : plus */
El#r/AME : CW
#define cDIRECTION_CCW (1) /* Direction : minus */
[El#5/5ME @ CCW
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11. FIH, F—HEHRDOILZD
11.1 VE {ERAIC L BT NLVEIE
11.1.1 3 >v> Ml
PWM FvU7 —EEER
(FEER)
AD NJA—FvU7—
(=) \/\/\/
Tl F—t g — FrU7—IVR

(FPU7—RRL) / (FrU7— )

PWM F+)7y—
(=AK)

U #_E#8 Duty I | [ | ]

V 48 48 Duty 1 ] | | | |
W #8_E#8 Duty M M T 1
AD ZHa Il t-7-E5x 3. BEEE

l VE 2I03A% 1 1

FrU7—-RRAT. FrU7—IDRT.

NS —% 57 HINNyTr—% B
11.1.1.1 V7 -k
JEET] ST
PWM 3HEEE=AK
AD NJH— | OZEDR
11.1.1.2 9T WN\YI7—B#ILZ)
F—4 BERIL(Z)
PWM EHA (RATE) Fr)7—-IOR
Duty {& (CMPU,CMPV,CMPW) Fv)7—-I2R
NJH—i7& (TRGCMPx) Fr)7—RMA
HHEEE (MDOUT) Fv)7—-I2R
11.1.1.3 BIDAHE9E
| DIAHEK N, LRI
VE Eae]) VE ANATS1-)i8 T
PWM(PMD) = 1[al, 2 @, 4 @BCE
AD BT =)k E-4H-ERx3. BREEOLTO AD TR T
AD NJ#i— — PWM tREIVSERE
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11.1.2 1 3> Ml

PWM F+U7 — E]iR K

(AH) .
AD NJHi—pU7—
(&) \/ \/
TP — A — Fr)7—IDR
(FPUF7—RRL) / (FrU7— )
PWM vy —
(=A%)
U #8E48 Duty [ | 1 ] ]
V #8148 Duty | | | | |
W #H_E4H Duty i i
AD Z#f2 i ll@ﬁza&
E-5-Bi

VE BIDiAd 1

Fr)7—IRhAT,

1

Fr)7—I2RT, MUH-BL

NIy HOHT NIy Ty — % B
11.1.2.1 FrU7 -
R EHZ
PWM 3IBEE=AE
AD NJH— DZEDK
11.1.2.2 9T WNYI7—BHIL=Z0)
F—4 BHI(Z)
PWM [EJHH (RATE) Fr)y7-I>K
Duty {8 (CMPU,CMPV,CMPW) FpU7-IVR
N —{izE (TRGCMPx) F)7—IRKA
HHERE (MDOUT) FrU7-IR
11.1.2.3 EIDiAHEdE
ZIDIAHE K ZD1A 7~ LRI
VE 2 VE APRTS1-IAET#
PWM(PMD) e 1 [, 26 4 ECE
AD ZHHRT =gl BIREXDO AD ZHIR T
AD RJ#i— — PWM EEIUSEEE
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12. RUIISI RSN -

12.1IPF=J)
RYTTII RS/ )N=API [CES YA I EBEIEL S 2T —-DR— T RLAZEEZLET .,

12.1.1 F-8i&

12.1.1.1 Ipdrv_t

Data Fields

TSB_VE_TypeDef* const VEX : VE 7RLAZEIRUE Y,
TSB_PMD_TypeDef* const PMDx : PMD 7 RLAZZEIRUE Y,
TSB_AD_TypeDef* const ADXx : AD 7RLZA%Z&EIRUZET,

12.2 RTMVIZI>(VE)
12.2.1 BastiR

12.2.1.1 IP_VE_init

VE #ERESE
API :

void IP_VE_init(TSB_VE_TypeDef* const VEx, VE_InitTypeDef* const _initdata)
51E8 :

VEX : VE 7RLAZEIRUET

_initdata : VE #¥JHAERET —IH8iEA

SFH(E 13.2.2.1 VE_InitTypeDef Z&88U TZE0\,

p4Ee :

VE OHIEREREZITVET o
e :

VE {21E. BIDIAHZEIE THEA TIEEL,
=hiE :

U

12.2.1.2 VE_Start

VE R5—h
API :

VE_Start(const ipdrv_t* const _ipdrv)
SIEK :

_ipdrv : IPF=JIL7RLRAZEIRUET .
PERE :

VE ZBaLFE T,

weE:
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$EHIRU
RD{E :
U

12.2.1.3 VE_GetPhaseCurrent
HEEROES
API :
void
VE_GetPhaseCurrent(const ipderv_t* const _ipdry,
ql5_t* _ia, q15_t* _ib, q15_t* _ic)
S1EK :
_ipdrv : IP T-JIL7RLZ%ZEIRLET
_ia: a HERZEINT IE LT RLAZRTELE T,
_ib : b HHERZAGINIT REZ I RLUAZRTELE T,
_ic: c lHERZIBNIT I I RUAZRELE T,
P4EE -
ZHEOERMEZEUSLET .
a 18I U 4BER1E. b #8(C(3 V ABERME. c BIC(E W BERIENAADET,
flie :
1FICRU
RDIE :
2L

12.2.1.4 VE_GetCurrentAdcData

&t AD {EEUS
API :
void

VE_GetCurrentAdcData(const ipdrv_t* const _ipdry,
uint32_t* _adc_ia, uint32_t* _adc_ib, uint32_t* _adc_ic)
51EN :
_ipdrv : IPF=JIL7RUAZEIRUET .
_adc_ia : a tBE AD [BZ1&IN T LT RLAZHELFT .
_adc_ib : b 1HE7 AD EZA&HNT 2L L AZETELF T .
_adc_ic: Cc tHER AD BZA&HN I 2EE T RLAZHELE T,
BRE :
IAADCx. IBADCx. ICADCx L' RA—DIEZZHDE AD {BICBISLE Y.

e :
HFICRU
RDIE :
BU
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12.2.1.5 VE_GetdataFromVEreg
VE LSZ5—-7—4B4S
API :
void VE_GetdataFromVEreg(const ipdrv_t* const _ipdrv, vector_t* const _motor)
S1EK :
_ipdrv : IP T=JIL7RLZZERUET
_motor : NI MLHHHZEOEERT RLAZERUET .

BEHE :
VE LSZ5-H5E—-4—BIRERE Vdc. d BIEE Vd. q BiEXE Vq. d BHEFR Id. q BETR Iq OfEEAY
NUHIEID R ZELNEHLET .
Duty T&ICEDERMELE TERVWIAZITIE. d BHER Id. q #ETR Iq OfE%Z VE LS 25— AHIER&H
BEEECHET,

flie :
FFICRU

RDIE :
2L

12.2.1.6 VE_GetPWM_DutyMed

Duty FREHEEYS
API :

uint32_t VE_GetPWM_DutyMed(const ipdrv_t* const _ipdrv)
SI¥K :

_ipdrv: IP 7=JIL7RLAZ&EIRLET
P4EE -

U. V. W 48 Duty fEQHEDEZEELE T .
fie :

FFICRU
RDIE :

Duty HfEiE

12.2.1.7 VE_GetOutPutMode
PWM H/IARRES
API :
int VE_GetOutputMode(const ipdrv_t* const _ipdrv)
SIEK :
_ipdrv : IP T=JIL7RL2A%ZEIRLEY
PERE :
PWM L IREEZHIS .
fizE :
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BHIRU
RDIE :
PWM jREE OCRMD_OUT_OFF : 173 OFF
OCRMD_OUT_ON : 173 ON
OCRMD_OUT_ON_LOWPH : F4H®D# ON

12.2.1.8 VE_SetdataToVEreg_Stop
VE LS Z5—-A\D7 =451 MStop)
API :
void
VE_SetdataToVEreg_Stop(const ipdrv_t* const _ipdrv, const vector_t* const _motor)
51E8 :
_ipdrv : IP7=JIL7RLRAZEIRUET .
_motor : RINLHITHZEROESEART RUAZHELET .
P4EE -
{S1EREED VE LR N\DEELIRZITVE T,
BRGNS A AEEL S RI—-REDHERLZITVET .
flie :
FFICRL
=D :
2U

12.2.1.9 VE_SetdataToVEreg_Bootstrap

VE LS R5—-A\DO7T—41v N Bootstrap)
API :
void
VE_SetdataToVEreg_ Bootstrap(const ipdrv_t* const _ipdrv,
const vector_t* const _motor)

Sl% :

_ipdrv : IPT=JI7RLAZIEIRUEY

_motor : NI NLFHITHZE OISR T RUAZKELE T,
BYEE :

JT—=RARSYTIRRED VE LS RA—- DS TEVIRZITVET,

VE Tl&, 2 BERANMDODHENEEZ 0 £IB2ET. LA ON ERZERZHIULET,
weE:

$FTRL
=01 :

N

12.2.1.10 VE_SetdataToVEreg_Initposition_i
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VE LS Z49—-ADOF -4ty MInitposition &4 )
API :
void
VE_SetdataToVEreg_ Initposition_i (const ipdrv_t* const _ipdrv,

const vector_t* const _motor)

S1EK :
_ipdrv : IPT=JIL7RLUAZEIRUET .
_motor : NI NLEITHZEOREERT RUAZETELFT
BEHE :
ERHIHE OB RDIREED VE LS AT - ADRELIEZITVET,
iR :
BFCRU
RDIE :
RU

12.2.1.11 VE_SetdataToVEreg_Initposition_v
VE LS 29—-ADOF -4ty MInitposition BEFIEIYA )
API :
void
VE_SetdataToVEreg_ Initposition_v (const ipdrv_t* const _ipdry,
const vector_t* const _motor)
SI¥K :
_ipdrv : IP F=JIL7RUAZEIRUET .
_motor : RINLHITHZELR OSSR T RLAZHELET .
P4EE -
BIEFEEROIERDIREED VE LS - A\DRELIREZITVET,
fie :
FFICRU
=D :
U

12.2.1.12 VE_SetdataToVEreg_Force_i
VE LS2A9-A\DOF7 -7y N@HERR B a1 7)

API :
void
VE_SetdataToVEreg_Force_i (const ipdrv_t* const _ipdry,
const vector_t* const _motor)
SI¥K :
_ipdrv : IP 7=J)L7RL2%Z#IRLEY
_motor : RINLHITHZELOESERT RLAZHELET .
BERE :
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ERHEHRORHETIREED VE LS 25— ADRENIEEITVET
B
BEHIRU
RDIE :
U

12.2.1.13 VE_SetdataToVEreg_Force_v
VE LS2A-A\DO7 =7ty NE&FIERR EBEHIES1)
API :
void
VE_SetdataToVEreg_Force_v(const ipdrv_t* const _ipdry,
const vector_t* const _motor)
SI¥K :
_ipdrv : IP 7=JIL7RLAZEIRUET .
_motor : RTNLHITHZEROESEHT RLAZHELET .
P4EE -
BEFIEE DR FIELFARRED VE LS AI—A\DFREAIRZITVET .
flie :
FFICRL
=D :
2U

12.2.1.14 VE_SetdataToVEreg_Change_up
VE LS ZA-A\DT =5ty NF1>>T7vT)
API :
void
VE_SetdataToVEreg_ Change_up (const ipdrv_t* const _ipdry,
const vector_t* const _motor)
51EN :
_ipdrv : IPT=JI7RLAZIEIRUEY
_motor : RINLHITHZELOESERT RLAZHELET .
BHE -
FIOZTYTIREED VE LI NDRELIBZITVET .

12.2.1.15 VE_SetdataToVEreg_Steady_A
VE LS Z25-\D7 -7y NEE)
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API :

void

VE_SetdataToVEreg_Steady_A (const ipdrv_t* const _ipdrv,

const vector_t* const _motor)

SI¥K :

_ipdrv : IPT=JIL7RLUAZEIRLET .

_motor : NI MVHEHHZEOWEIERT RUAZHELF T,
BRE :

EFBIRRED VE LD RA—-A\DHTELIRZITVE T,

12.2.1.16 VE_SetdataToVEreg_Emergency
VE LS Z25—-A\DO7 -5ty NEMG)
API :
void
VE_SetdataToVEreg_ Emergency (const ipdrv_t* const _ipdry,
const vector_t* const _motor)
51E8 :
_ipdrv: IP7=JI7RLAZERUET.
_motor : AJNLHITHZEEOEERT RLAZRELET .
P4EE -
Emergency 1RRED VE L T RA-ADEELIEZITVE T,
fie :
FFICRU
RDIE :
U

12.2.1.17 VE_SetZeroCurrentData
COEREE
API :
void
VE_SetZeroCurrentData(const ipdrv_t* const _ipdrv,
uint32_t _z ia, uint32_t _z ib, uint32_t _z ic)
SI¥K :
_ipdrv : IPF—JIL7RLUAZEIRLET
_z_ia: afHUYOER AD BZ:&ELET .
_z_ib: b #BEOER AD B%Z&ELE T,
_z_ic: ctBEOER AD B2 ELE T,
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BERE :

YOERED AD B% VE LAY —(GRELET .
iR :

FFICRU
RDIE :

N,

12.2.1.18 VE_SetVDCreg
DC U>JEHE Vdc DERTE
API :
void VE_SetVDCreg(const ipdrv_t* const _ipdrv, q15_t _dat)
51E8 :
_ipdrv: IP 7=JIL7RLAZ&ERUET .
_dat: E-9-0BFEFXZFHELET .
P4EE -
E-5-0OEIREFEZ VE LI RF—(GRELFT .
e :
FFICRL
RDIE :
2U

12.2.1.19 VE_SetModulType
ZRHNEEE
API :
void VE_SetModulType (const ipdrv_t* const _ipdryv, uint8_t _dat)
SI¥K :
_ipdrv : IPF=JIL7RUAZEIRUET .
_dat : ZRAXZRELEFT
P4EE -
ZiANZE VE LRI —(ERELFT
fie :
FFICRU
RDIE :
NG,

12.2.2 F—-5i@iE

12.2.2.1 VE_InitTypeDef
Data Fields :
uint8_t ve_ch : RINLI>S>FvRIL
0:FvxILO
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1:FvxIL1
uint8_t shunt : Sv¥>NMAT
3:33v>b
1:13v>h
uintle_t pwmfreq : FrU7—EiKREL
uintl6_t reptime : YE—RNE@IEL(1 to 15)
uintl6_t trgmode : E&NIH—
TRGMODE_UNITA : ADCA PMDO hJ#j—[EHAZ 4R T ZIDIA A CHEED
TRGMODE_UNITB : ADCB PMD1 NJ#j —[EHAZ R T EIMAH THEE)
uintle_t tpwm : PWM JEIHARSR (4B #RER)
VETPWM LSR5 —IFTET 2B
uint1l6_t idkp : d EHEERHIGEILLHNST 1>
uintle_t  idki : d BHERGIHEEDT 1>
uintl6_t igkp : q #HERHIEILLHIST 1>
uintle_t igki : q BERSIEEDT1>
uintl6_t  zerooffset : YOERATEZY S

12.3 £—%—Hl{HEE(PMD)
12.3.1 BastiR

12.3.1.1 IP_PMD_linit
PMD #JEAES%TE
API :
void
IP_PMD_init(TSB_PMD_TypeDef* const PMDx, PMD_InitTypeDef* const _initdata)
BlEL :
PMDXx : PMD 7RLAZEIRUE T,
_initdata : PMD #JHEE&E T —FH8iSEIK
S¥4(F 13.3.2.1 PMD_InitTypeDef #5880 T<EEL,

P4EE -

PMD Q¥R EZITVET
fie :

PMD {21k, ZIDIAHZEIETIATZEL,
ROfHE :

N

12.3.1.2 PMD_GetEMG_Status
EMG fREEIRERHUS

API :
emg_status_e PMD_GetEMG_Status(const ipdrv_t* const _ipdrv)
BlEL :
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_ipdrv : IPF=JIL7RLAZBIRLET

PRE :

EMG fREIRBEZEUSLET,
flie :

FFICRU
RDIE :

emg_status_e : EMG {R:&IREE
cNormal : [FE
cEMGProtected : EMG F%£E(c LD PWM 0= 1

12.3.1.3 PMD_ReleaseEMG_Protection
EMG {REEIAREHELR
API :
void PMD_ReleaseEMG_ Protection(const ipdrv_t* const _ipdrv)
SlE :
_ipdrv : IP T-JIL7RLZ%EIRLET
piee :
EMG REEIRREZREIRLE T,
e :
COREEEIFATE. MDOUT A0 h'D EMG R— ' H DIRRETRV\E | SREEIRBE(EARBRENEE Ao
=D :
U

12.3.2 7-518i&

12.3.2.1 PMD_InitTypeDef

Data Fields :
uint8_t shunt: Sv>h (7
3:33v>h
1:13v>h
uint8_t poll : L BG4
0 : L active
1: H active
uint8_t polh : H A4
0 : L active
1: H active
uintl6_t pwmfreq : PWM EiEEK
PMDxMDPDR (CF%TE 9 3B
uintl6_t deadtime : 7Y R4/ ABFRG]
PMDxDTR (CE%TE I 1B
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12.4 73095740V IN—45—(ADC)
12.4.1 Bt

12.4.1.1 IP_ADC_.init
ADC #JHHE%TE

API :

void IP_ADC_init(TSB_AD_TypeDef* const ADx, AD_InitTypeDef* const _initdata)

B1%K :

ADX : ADC 7RLZ&EIRULET,
_initdata : ADC #JHAERTET —FH8iEik

HREE

FE(E 13.4.2.1 AD_InitTypeDef &880 T2\,

ADC DFJHREREZATVEY

i :

ADC fZ1E, EIDIAGHZEIETIFA T,

=ROIE :

U

12.4.2 7-518&

12.4.2.1 AD_InitTypeDef
Data Fields :

uint8_t

uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t

uint8_t

shunt : Sv> AT

3:33v>h

1:13v>h

iuch : U BEREWIAH AD FrRILES(3 v M)
iveh : V BEREDIAH AD FrRIVES(3 v MA)
iwch : W AEEREWIAH AD FrRIVES(3 v hA)
idcch : DC BAREWDIAH AD FrRILES(1 v M)
vdcch : €E-4—-8IREFE Vdc BIDiAH AD FrRIILES
pmd_ch : {£H3% PMD Fv=JLi#EIR

cPMD : PMD Fv=xJL 1

pints : PMD NJA—FZINAFEIR

cPINTS_B : ITTADxPDB

12.4.3 VE E#HY(IYAELH(mcuip_drv.h)

12.4.3.1 PMD
MDCR LSR5 —55TER

EEE TELRDEIR EIRT -4 EIRT —HDEIR
cPWMEXCLK | PWM BHAZER PWMCK_NORMAL BEEH
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E-REE PWMCK_4FOLD 4 {ZEHE
cPWMSYNT R—MNEHE-R SYNTMD_0
SRE SYNTMD_1
cPWMSPCFY | 579—57¢—E—R DTYMD_COMMON 3 EHE
'/IR DTYMD_INDEPENDENT 3 4B
cPWMINT PWM Z|0HjA#E | PINT_BOTTOM PWM FvU7—RRATEIDAHESRF
RAAIBIR =
PMD1MDCNT<MDCNT[15:0]> =
0x0001
PINT_TOP PWM F41)7—E—ITEINAHEK
FE
PMD1MDCNT<MDCNT[15:0]> =
<MDPRD[15:0]>
CPWMINTPRD | pwM Z|DiA#E | INTPRD_HALF PWM 0.5 EHICEICEINIAHER
SRIEHARIR INTPRD_1 PWM 1 EHACE(CEINAHESK
INTPRD_2 PWM 2 EEACE(CEINAHESK
INTPRD_4 PWM 4 EEACE(CEINAHESK
cPWMWAVE | PWM FvU7— PWMMD_SAWTOOTH Iv> PWM, JOFUE
RAZEIR PWMMD_TRIANGULAR t>9—-PWM, =&

MDPOT LAY —s5EMA

EHE TEHOELR E|IRT—4 BIRT —HDELK
cPSYNCS MDOUT S E #53% | PSYNCS_WRITE PWM JEEIHR(E:AHBE(C/BR)
HALZ) 38R PSYNCS_BOTTOM FrU7—-RMA
MDCNT= 1
PSYNCS_TOP FrU7-E-4
MDCNT -
PMDxMDPRD<MDPRD>
PSYNCS_BOTTOM_TOP FrUT7-E-IBLUFvrUT7 KA
MDCNT = 1 % I &
PMDxMDPRD<MDPRD>
PORTMD L2 RA5—E8TER
EHE TEFOELR BIRT—4 BIRT —HDELR
cPORTMD “JD—)IJ‘I/—’]_HﬁfD PORTMD_ALLHIZ _F48 High-z / F48 High-z
A= MEHOFE [ PORTMD_UHIZ_LON E48 High-z / 48 PMD H77
PORTMD_UON_LHIZ L4 PMD 7 / 4B High-z
PORTMD_ALLON 48 PMD 70 / T4E PMD i
TRGCR L 24—%EFA
EHE TEHOELK BIRT—4 EIRT —HDELR
CTRGMD_3SHT | 3 3> REEORN)H | TRGMD_DIS KNUH — 2
-2 TRGMD_DOWN A9 NEO—E TN - H
TRGMD_UP PYTHhI> MNEO—ETNA—-HEH
TRGMD_UPDOWM YT NN —
TRGMD_PEAK PWM Fv)7—E—-HTNIHF-EH

TRGMD_BOTTOM

PWM U7 —RhAT R —HH

TRGMD_PEAKBOTTOM

PWM Fv)7—E—J/RRATNH—
77

TRGMD_DIS7 NH - 2RI
CTRGMD_1SHT | 1 v MNEORNJA | TRGMD_DIS NUH =22
) TRGMD_DOWN AN MREO—ETNA S
TRGMD_UP 7YTHU> NFO—ETRA—HA
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TRGMD_UPDOWM

7YT/ AT NFCNA -

TRGMD_PEAK

PWM Fv)7-E-JThA-H7

TRGMD_BOTTOM

PWM FvU7—RhAT R —HH

TRGMD_PEAKBOTTOM

PWM Fv)7—E—J/RRAT N —
H]

TRGMD_DIS7 NA-EHEEIE
CBUFSYNC NNyJ7—03ERE | TRGBE_SYNC [EIEASERT
B TRGBE_ASYNC JERIEAES

TRGMD L RX5—TEM

E#& EHOELR EIRT -4 BIRT —IDELR
CEMGTGE EMG {REEN{FH | EMGTGE_DISABLE (REEENVERS NS — B HEs E
OHDFFEIME | EMGTGE_ENABLE REBEES N
EMGCR L 249—%EH
EE TEFDELR EIRT -4 EIRT —IDELR
CEMGCNT EMG ABt&H 0~ 15 EERBAND(EMG)D /)M XBRrER
BF i RIESTE
CEMGCNT x 16/fsys
CEMGCNT >=0 ~ 15
"0"FRTERFE /A XTI —EZIN—T3
cINHEN w—)LFL—48Fn | INHEN_DISABLE e
Fral/ZRiE INHEN_ENABLE )
cEMGMD EMG {REET—R EMGMD_ALLHIZ = AN e P P
R EMGMD_UON_LHIZ £ A /2 TFHR/IA1VE-FR
EMGMD_UHIZ_LON 2 bR/ A1 E-F2R /2 TFHEAY
EMGMD_ALLHIZ2 e AN R P P
OVVCR L2 X5—5%TER
E#E EHOELR ERT -4 BIRT—AIDELK
cOVVCNT OVV AJt&t 0 ~ 15 OVV AH DA XBRERFREIRTE
BFfE cOVVCNT x 16/fsys
cOVVCNT >=0 ~ 15
"0"ERTERFT 1 (CADFET,
cADIN1EN ADC(1Zwh B) ADIN1EN_DISABLE ASEE I
ELfRBERE 1 A% | ADINIEN_ENABLE ABEFE]
aJ
cADINOEN ADC(IZwh A) ADINOEN_DISABLE ASEEIE
ELfRBERE O A% | ADINOEN_ENABLE AFIEFA]
aJ
cOVVMD OoVV fRFEE-RK OVVMD_NOCON HAHIERL
=R OVVMD_UON_LOFF 2 FEA> . £ TFHEAD
OVVMD_UOFF_LON £ EEAD. £ A
OVVMD_ALLOFF 24847
cOVVISEL OVV BF AN OVVISEL_PORT R—RAD
Il i OVVISEL_ADC ADC EEfRIES
cOVVRS OVV {R:&1REENS | OVVRS_NORMAL REIRRENSOBEENEIREELE
=1 OVVRS_AUTO REEIRRENS OB BHE)REFA]
12.4.3.2 VE
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cTADC

FMODE L2 RX49—3EMH

139> b T PWM A AD ZRHaBFf ZE8TEL TKEEW,

EH EFDFEIR ERT -4 BEIRT —HIDER
cMREGDIS SIN/COS/SECTOR | MREGDIS_EFFECTIVE axh

BIEMEREDER MREGDIS_NOEFFECTIVE =2
cADCSEL1 VE Fvx)L 1 ADCSEL_UNITB d1-vyhkB

ADC I1ZyhE&EIR ADCSEL_UNITAB J-yhAB
CcADCSELO VE FvxJL 0 ADCSEL_UNITA d-vhA

ADC 1ZywhE&EIR ADCSEL_UNITAB J1-vhAB

MODE LY R5—3=ER

EH EZRDEIR ERT -4 EIRT —IDER
cZIEN COEFRESE | ZIEN_DISABLE BHEFAR
ZIEN_ENABLE COE AR,
cPVIEN ARl PVIEN_DISABLE 2k
PVIEN_ENABLE 5]
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13. {3ix

13.1 BE/M 08
ARG TIVYINIG, NEEBREE/IIRTITOTVWEI DT, BE/NIEEICOVWTHIEM (CERBALE T .

13.2 IEF{t(Normalize)
ERIEEET =92 —EDI—IUAE > TERLT—%FIBLIPIIBETT,
K7 TIVr—23> ) - NCREEAZFSEYNO (XIE. 1 (3B)EL. RDOEY OB SRZEBE, 2074
HRDS28mARDIBE(0x7fff )% 1. H/INDIBE(0x8000)%-1 LIRDLIICIEMR EZITVET,
£1)
fFstybk

v

15|14|13(12|11(10|9 | 8| 7|6 |5|4(3|2]|1|0

INERALE

9 16 EYh5F—5 D

K7 TVT—23> ) - hCRERT—HDERADEE cA_Max EEZELTHD. FIZE 16 EyhERT -0 Ox7fff O
Hald A_Max(A). 0x8000 DiFE(F-A_Max(A)LR2DET,

13.3 7—=47Ax—=vh
K7 TV —23>DE—5—HIHIER T IE R/ BB E AT TV Y.
B/ \AEE T\ HERD DLy M Q FRET(Q TA—XY M) THRUEY.
EAMICIE 16 EyNT—I0IBE [ Q15 TA—<yMUINERERS 15 Eyh). 32 BybT—4Di5A(F Q31 TA—Twh
(INEEBSY 31 By M) TEEZITOTLET.
INSOA—XYRTERICEDTEREFTA—XYMNCEDERDET,

& 2 HEE (16 EYN) M&OA-vbh

Q JA—Xvh INERE Y hER IEQERAABE(0X7FFF) B0sAME (0x8000)
Q15 15 0.999969482421875 -1
Q14 14 1.999938964843750 -2
Q13 13 3.999877929687500 -4
Q12 12 7.999755859375000 -8
Q11 11 15.999511718750000 -16
Q10 10 31.999023437500000 -32
Q9 9 63.998046875000000 -64
Q8 8 127.996093750000000 -128
Q7 7 255.992187500000000 -256
Q6 6 511.984375000000000 -512
Q5 5 1023.968750000000000 -1024
Q4 4 2047.937500000000000 -2048
Q3 3 4095.875000000000000 -4096
Q2 2 8191.750000000000000 -8192
Q1 1 16383.500000000000000 -16384
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[ QO 0 | 32767.000000000000000 | -32768 |
xR 3 ERBE (32EYDM) IMOA-IYH
Q JA—wh INERE Y N TFOSRAAE(0x7FFFFFFF) BnsEAfE (0x80000000)
Q31 31 0.999999999534338 -1
Q30 30 1.999999999068670 -2
Q29 29 3.999999998137350 -4
Q28 28 7.999999996274700 -8
Q27 27 15.999999992549400 -16
Q26 26 31.999999985098800 -32
Q25 25 63.999999970197600 -64
Q24 24 127.999999940395000 -128
Q23 23 255.999999880790000 -256
Q22 22 511.999999761581000 -512
Q21 21 1023.999999523160000 -1024
Q20 20 2047.999999046320000 -2048
Q19 19 4095.999998092650000 -4096
Q18 18 8191.999996185300000 -8192
Q17 17 16383.999992370600000 -16384
Q16 16 32767.999984741200000 -32768
Q15 15 65535.999969482400000 -65536
Q14 14 131071.999938965000000 -131072
Q13 13 262143.999877930000000 -262144
Q12 12 524287.999755859000000 -524288
Q11 11 1048575.999511720000000 -1048576
Q10 10 2097151.999023440000000 -2097152
Q9 9 4194303.998046870000000 -4194304
Q8 8 8388607.996093750000000 -8388608
Q7 7 16777215.992187500000000 -16777216
Q6 6 33554431.984375000000000 -33554432
Q5 5 67108863.968750000000000 -67108864
Q4 4 134217727.937500000000000 -134217728
Q3 3 268435455.875000000000000 -268435456
Q2 2 536870911.750000000000000 -536870912
Q1 1 1073741823.500000000000000 -1073741824
Q0 0 2147483647.000000000000000 -2147483648

13.4 BE/NMIR_RTORR
BEIE/ MR mEE DM

RONERIBENZAET B, e EICRTUIENRE(CRDFT .

(LHEE

TlE MNE BERZEOFFEHELOLIITHEE TEFIN, RE, RETITEERE

INETA—RYNELOREDIZE. HIZE QL5 IA-XYhT—52REIHHE. ERIIMEHEE Q30
TA=RYMNIEDFET , Q31 TA—XY T — I ERLER, EEHERZ 1 EyNES TN B2 TER

& Q31 JA—RYNIRDET,

Q15 * Q15 — 2-15 * 2-15 — 2(-15+ -15) — 2-30 — Q30

Q)&
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INETA—RYNEIEOBREDHE. HIZ(E Q31 IA—Nybz Q15 JA—XYhTHRETZHE. BRI
Q16 JA—IYMNIRDFT, Q15 TA—y N —INNEREE(E, EEATICREZ 1 EyMaS TN 3T
ET. Q15 TA—RYNT—9%IGDIEN TEET,

Q31/Q15 =271/ 215 = 2031~ (1) = 7716 = 16
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CFIRMEY
ARHE, BBRERZT AR —SHARHE (ATFIEHIEVWWET) LORIT, Bt BRRmEERUES
ZERETIBRICBEBLRBRFIAIRUT -5 (A TFIARIIPLIZATHAYJEVWWET) OERCEITRMAZEDHDIEDT
I BERERFNDETURINERBOER A KUTPLYZATHA 2SIV 0-RIZ2ZE2E2 T BEREARFNICRARLUL
BOEHRBENET , BE ARIEFEEINIIZENGHDET Bt BROIMTZENT VDO TEARKIZEERI DN TE
FY ARFINBIRENTIZ A BERE. RITPLOATHA D2 BRUBINERDFRA FESBRNINRASER UL
BAR. BERE RUIPL AT ZIEEL. TOWRUCLZFE I 2E I Z H A REULREINERDFEEA.

F1% RIEFIA
HEROREIEIAG, LTo®@EhTY,

1. RUIFPLDRATHAUE RNt OSET —JEL TEREN S L ZBRLTVEY, ERRMREERE. NSO BHIC
(FEERLRBRNTLIZE,

2. KITPLOAT YAV ZHRGE. 3. B5EFURVTILE,

3. KUITPLOZATHAV(F, BIRE - 2R - BHRR EOMRIBTHACHERTEX A,

4. KITpLOATHA 2% BRAOZED. ARV HICLD, RIS, A, BRFEZEIEENTOSREICERULRNTE
(AN

552 % RALHIPRE

1. RUTPLOZTHAE, FMIOESRECEIDFERUICEEINZENHDET,

2. KYIPLDATHAUIESEROT—HTY, Hitd. T-IBLVIBEROIEFEE. TR MECREUT—IORIEZVZLEE
Ao

3. FEARRF(IFRIEEILDIELIED IR ENDDET . RUTTL AT HA %S E (ARG EITOB A SRIEEN®
HPEICLDAE R - BR- EMREEINDEDRVESC. BEFROEECHVT, BERO/N-RII7-YIRITIT - S AT AW
BRTERETEITICEZBFEVLET, £z, BRINTVZHEARR FICRAIIRIOBEHR FERERMSE/\DRIv). it
RE. 79— 7T —23> /- MRE) #IHERD £, INICHESTZAL,

4. KUTPLOATHA % SE (e 21T EE. SATARETHRGEHEL . SEFROEE(CHVTEARIEZH
BrLTTF &L, Hrt(d, BAREICHIIEEEEVEEA.

5. KYI7L>RATHAUE. 2OERAICERU THHRUE = EO N A FEIETOMMOIER (CX I 2R X EEREDFTFEA
ZITOBDTIEHNFER A

6. Bt RUITFPL AT HAUICEAL T, BIRMICBERINCE—YIDRIE (HEEEEMEDIRILE. MmO R:L. FEEM
NDOEEDREE. [BIROIEFEEDREE. E=BOEFIOIFEEFRIAZECNINIRERV., ) 28T FeHttE. R)I7L
SATHAUICETR—INIEE (RHREE. ERNIEE. 1FRI1EE. (IEIEE. RAFIZS. HREK, (K8, 755
KEZSONTNTESRV, ) (DE—TI0EEEEVERA.

3% ML EE

BBERGERIIFPLOATHA V%, RAEWRIRIRORFEZOBEN. EFFAOBN. H3V\IZOMESHROENTHER
UTIIBDERA. T, BERESMINERERUNEESE ] KERHLEERA1F., BRAG ML EIEESZESTURT
NEROER A,

4% BEHE
AR OERVEFAAREELET .
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