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4.8 BIUIAFFIN B D ettt ettt te ettt 15
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RzZ/T2L ' IIL—7F EnDat > 7)L7O45 S5 L4

1. fEH
& 11ICEATEDMEEARE. B 11120 TLa— FEABOBHEBEERLET,

x 1.1 EHAJ HREDHKEE AR

FEiDtkE R

EnDat 2.2 Interface (ENDAT) EnDat2.2 (4 > 9 1) A VR JLEBICIEERFIG) EHkIZ#
WLz a—4FLDEE

B YiAAa Y E—F(ICU) ENDAT | V) A 2 il fE

A PWM 24 <(GPT) 1=y hOF ¥+ 0 |ELCICANT BA R FEABDER

AR k)vHarra—5 (ELC) GPTA=9Y FOFvRILOMNEATEAAU L E
ENDAT %1 %

S FILEIEA >R 7 —X(SCl) UART SCl DFSHRMR IF ZEHAL, USB1 42 7T —2RIC
&% COM 7/R— M@IEICfEMA
Yo INTaTS LDV Y=L VE T —RHA

BRIRE
) IAR R T L X%t
IAR Embedded Workbench®

CN16: USB 1) 7 )LR— k3R 4s 4
YT (USB ¥ y—X Mini-B L7424 )L)

I aO—4
o 1 R »3A—4

HEIDENHAIN #t %
EQN1035
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1) 1-jet
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[(F] ZEZEFHELS—TILER(E, HEIDENHAIN #IZRLEhE 5 Z & TAFAHEL TEnDat
Specification] ZZHBL T ZELY,
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2. BFIRIR
A7V r—2av/— b0 rFLa—FiEk, TEOBRBEZEELTLET,

x 21 BERER

15H NE
FERAYAaY RzZ/T2L H1L—7
HER R CPUCLK = 800MHz
FEEXE 1.1V(Core) / 1.8V(PLL, etc.) / 3.3V(l/O)
HABRRIEE * IAR X7 L X% |AR Embedded Workbench® for Arm®
RENESAS & e2? studio
FERAR—F RSK+RZT2L (RTK9RZT2LOC00000BJ)
FAHT/NA R ((R—FLTHERT SHEE Tl

((X] #HERHERRED/N\—2 3 V(. RZ/T2L ¥ )L—7F Encoder I/F EnDat sample program ') !) —RX / — k
EFSBLTLEZEL,
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3. EAmAesREA

[BiDHEE. BMEE—F. LORBFICDODVWTOERNEARARIE. RZT2L Y IWN—T + 2a—H—XI =27
N—FOz7HRICEHLTVET,

3.1 FERmF—E
R 31 ICHEAKTLHEERLET,
® 3.1 AT AL

Fy I inF 4 I/0 R— k AHH AR
ENDAT_CHO | ENCIFCKO (TCLKO) P02 0 H A Y
ENCIFOEO (DEO) PO1_7 H A F—AHNHARE
ENCIFDOO (DATA_DVO) | P02_3 H A F—AHH
ENCIFDIO (DATA_RCO) | P02_2 A F—HAA
ENDAT_CH1 | ENCIFCK1 (TCLK1) P09 _6 H A S0y yHH
ENCIFOE1 (DE1) P09 _7 H A F—AHNHARE
ENCIFDO1 (DATA_DV1) | P10_0 H 7 F—H A
ENCIFDI1 (DATA_RC1) | P10_1 A F—HAA
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EnDat 4> F)L7O45 S5 A

4. YT by T7EHA

41 EnDat K54 /\#5E
EnDat K5 4 /\OHEEIXLITTI .

1. WEARRE
A) T a—45DMHIE NNy TU—REIToa—-FIERXWK)
B) mEEZEMEDEE
2. YUY IR MEHRDZEE
A) E—Favw Kk
B) MRS I— K
C) N\SA=4
3. T a—4T—2D%2E
A) fIEfE
B) /N\TA—%
C) {FhniEsm =

[;X] AZTI% Additional Information 1 & Additional Information 2 Z T{IA0lE#RI & L THRRELTULET,
F4#flL HEIDENHAIN #tICFIWLVEht 5 2 & TAFAEEL TEnDat Specification] #SB L T2 &

LY,

42 T7AIEER

774 ILEERIEX. RZ/T2L 4" )L— 7 Encoder I/F EnDat sample program ) IJ)—X/ — +r %8B LTL =

Ly,

43 BE#—E
=& 41 ICEBETRLES,
= 41 BEAH—E

AT3Y %4 R—CFSF

EnDat K54 7\ API Bk R_ENDAT_Open 8
R_ENDAT_Close 8
R_ENDAT_GetVersion 9
R_ENDAT_Control 9

1—Y—FEEEH enc_init_tclk_wait_callback 11
enc_init_reset_wait_callback 11
enc_init_mem_wait_callback 12
enc_init_pram_wait_callback 12
enc_init_cable_wait_callback 13
endat_callback 13
endat_poscon_callback 14
endat_rdst_callback 14

B|YIAHNY KD endat0_rx_int_isr 15
endat1_rx_int_isr 15
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44 AP| Btk
4.41 R_ENDAT Open

R_ENDAT_Open

B = EnDat T > a—4 #IHD A
Ny r_endat_rzt2_if.h
g E r_endat_err t R_ ENDAT_Open(const int32_tid, r_endat_info_t* p_info);
E ! EnDat KA NIXTFEEDMPAREZITLET,
1. Toa—50MNEIE NNy TU—FEToa—FIEERFD)
2. EEBEEMEDRTE
IVO—FDEREHRARZ. 13WBBRICKBABERTLTLESWL, T ¥—TIL
DIEHELEZBERIE LETH. R_ENDAT _CABLE_DELAY EIQBIEDA. BIFEH K
LGB R Z0ORBIERBARY £, AIENITRTERERLEZLGYZ2—IE
ENDAT ERR DRV &L ET,
5| # id fEARATSHID EZIBELET, (r_endat rzt2 dath TEEZEINTWLVET, )
R_ENDATO_ID CFrRIL0EFIRTE
R_ENDAT1_ID : %«v*;w ZiEE
EEELS BEAT
p_info s Tra— 9@'[5:#&%.&;& LET,
I a—SDEREEMLI-EBENR r_endat_info t D7 FLRAZEBELT
{fZ&Ly,
y3—2fE ENDAT_SUCCESS D IEEET
ENDAT_ERR_INVALID_ARG  : EE#T (id, p_info IZ#§5E L 1= e_endat_info_t 1&8:&
KDAVNEHIBRESNTLVELIMETY)
ENDAT_ERR_ACCESS C BELT (BXIZ open SN TULETY)
ENDAT_ERR_DRV CEBERT (a5 0HIckBRLELR)
wmE I a—FOWEIENETIL, Mode command “Encoder receive reset” M%4{E. Word

13: “Number of clocks” @) — F. Word 0 “Error messages”. Word 1: “Warning
messages” DV )7 ZET-o>TVWET, Ny TU—R{EToa—FODERILZIT IR,
ABEHEITRIC HEIDENHAIN vt 7 U4 —2 3 >/ — ~(v03)®D  TPower-on
procedure] #SEICL T, Ny T)—EIT a—FIIRHEGUNEZFZEML TS
LY,

4.42 R_ENDAT_Close

R_ENDAT_Close

B = EnDat T a— S DOl ZE#T
Ny S r_endat_rzt2_if.h
g r_endat_err_t R_ENDAT_Close(const int32_t id);
BT BESNEZF¥ RO EDat Toa—4DFHIEERT LET,
3 # id fERATAHIDEIBELET, (r_endat_rzt2 dath TEZESNTWLET, )
R_ENDATO_ID CFrRIL0EFIRTE
R_ENDAT1_ID CFr R EETE
LR D BREAT]
)5 —2fE ENDAT_SUCCESS C IEERT
ENDAT_ERR_INVALID_ARG CEBERT BEBELLZdBMRESATLERIMETY)
ENDAT_ERR_ACCESS CBERT (VO TR MEEEPRTY)
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443 R_ENDAT_GetVersion

R_ENDAT_GetVersion

B = IVa—FIF R4 1\DN—2 3 VERF

Ny A r_endat_rzt2_if.h

g uint32_t R_ENDAT_GetVersion(void);

! EnDat FSA/\DNN—2a Vv EBREBLET,

5l L

Iy —21E N— 3 VIER cER16EY FIZADYy—NN—D 3>, FRL16 EY kZY

AF—N—=2a U BHENET,
f5il) R Y {EA 0x00010002 DiFE. Ver.1.2

444 R_ENDAT_Control

R_ENDAT_Control

B = EnDat T > a—4% Ol
Ny r_endat_rzt2_if.h
g E r_endat_err_t R_ENDAT_Control(const int32_t id, const r_endat_cmd_t cmd, void *const
p_buf);
% A 5l cmd > TEnDat ToO—#ZFlELFET, HlHI<T FOBEIL 14.4.5 HIfEH
avU k] ZERLTCESL,
3| # id fERATAHIDEIBELET, (r_endat_rzt2 dath TEZESNTWLET, )
R_ENDATO_ID CFrRIL0ERTE
R_ENDAT1_ID CFr R ERTE
LR D BREAT]
cmd :avv kR
MZAIL 14.10.3(2) r_endat_cmd_t|] SH&,
p_buf : & omd ITRET 5518
)a2—1E ENDAT_SUCCESS CIEERT

ENDAT_ERR_INVALID_ARG CEBERT (d cmd AMRE SN TLVELMETY)
ZDMDY) 2 —MEF T4.45 FlfEla<v2 b Z28BLTSESL,
AE AREAEITANC, T R_ENDAT_Open EZEITLTLIEELY,
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445 HEMa<ws R
(1) ENDAT_CMD_REQ

ENDAT_CMD_REQ

B OE EnDat T a—4A~1J YU IR F&EE
Ny A r_endat_rzt2_if.h
g E r_endat_err_t R_ENDAT_Control(const int32_t id, const r_endat_cmd_t cmd, void *const
p_buf);
s BB EnDat T>a—4~A) VIR FEEELET,
1) TR FEE1EICK LT endat_callback %A1 [Ea—)LEhET,
Continuous E— FEREZHXIC L1=35E. ENDAT_CMD_POS STOP #%E4TL T
endat_rdst_callback B#A¥ 3 —)L & % FE T. endat_poscon_callback B#iA o —I/LEh
wrE7,
ELC E— FEREZHMICL1-15E. ENDAT _CMD_POS _STOP #3XE1TL T
endat_rdst_callback B8 I —ILENHFET. ELChoELNDIRY MIREALTY
DIRMEEELTITET ., VIV IR MEEDIUIZ, endat_poscon_callback BiiAHY
a—ILEnFET,
5 # id FHTAIDEHEELET, (r_endat_rzt2 dath TEHZSINMLTWET, )
R_ENDATO_ID C FrRIL0 FIRE
R_ENDAT1_ID CFrRIL1EETE
EFELS D EXEARA
cmd : ENDAT_CMD_REQ
p_buf YO TR MER
) TR MERERMH L= r_endat_req_t BEADR
AR %IBELZET, r_endat_req_t #E:EFRDEMIL
[4.10.1(3) r_endat_req_t] M,
)3 —2{E ENDAT_SUCCESS D IEEET
ENDAT_ERR_INVALID_ARG EERT (d, cmd BRE SN TULVELME. p_buf A
NULL., p_buf IZ¥EE &M 7= r_endat_req_t #E&AD A
UNEENMRESNTUVEMETY)
ENDAT_ERR_BUSY  BERT (EENED, FIESTATRL VR4
RDY4STRB E kA 0 D1=HIRETEEEA)
ENDAT_ERR_ACCESS CEERT (BREFrRILLRABINTUVEEA)
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(2) ENDAT_CMD_POS_STOP

ENDAT_CMD_POS_STOP

mt > &
\J
o S i

lE_Hl
&=

5l

3

A —iE

MEEEFRIRGDFL

r_endat_rzt2_if.h

r_endat_err t R_ ENDAT_Control(const int32_t id, constr_endat_cmd_t cmd, void *const
p_buf);

Continuous E— K CTZ{ELEF(Z (X Continuous E— FEREFH|EMIC, £/, ELC E—F
TARNY FRIHAEZEVEFIZTELC E— FEREZEMICL. EnDat Toa3—4h 60
NMEEDEHRZEEZFLELES,

MEEOEHRZELENMTOATOVEWNEEIZIK, T5—%&RLET,

id fERATAHIDEIBELET, (r_endat_rzt2 dath TEZESNTULET, )
R_ENDATO_ID CF Y RIL0EFIRTE
R_ENDAT1_ID CF R EETE
EELS D B EAT]
cmd : ENDAT_CMD_POS_STOP
p_buf EALEEA (NULL F#HEELTLEEY)
ENDAT_SUCCESS CIEEET
ENDAT_ERR_INVALID_ARG  : EE#T (id, cmd AMHE SN TLVELMETY)
ENDAT_ERR_ACCESS - BEHT (Continuous E— K ELC E— FAFML

DOIRAEFESATVEEA)

45 A—H—FEHREABILHKk

4.5.1 enc_init_tclk_wait_callback

enc_init_tclk_wait_callback

B OB
ANy S

& (o}
& m

5 %
)R —1iE

TCLK i F H 71 B sa # 0 #5 # B i 4 R R 30

void enc_init_tclk_wait_callback(void);

R_ENDAT_Open B TEHRT 53— IV VB TY, ERShi-Toa—-50#HEE
WEBT, Toa3—4%0O TCLK ifnFH NRIRLIERICHFET SBMZEZEM L ET ., 100us L
ERBITHNEZTOTLESW, BERAHITHY . BHRICRETEEY,

mL

mL

4.5.2 enc_init_reset_wait_callback

enc_init_reset_wait_callback

B = Ioa—45Yty MEROFHETRE B

Ny -

g E void enc_init_reset_wait_callback(void);

BT R_ENDAT_Open B TEHRT 53— IILN\V VB TY, ExShi-Toa—-50#EE
WET, Toa—50)ty MUEBRIZHFHT SRBMZEZERLET, 60ms LLEFFHT S
WEHET->TLZEWL, AHAEFFITHY. BRICHETEFET,

5l L

)Aa—iB L

R11AN0718JJ0400 Rev.4.00 Page 11 of 52
Apr 10.26

RENESAS



RZ/T2L F)L—T EnDat > 7)L7O45 S5 L4

4.5.3 enc_init_mem_wait_callback

enc_init_mem_wait_callback

B OE
Ny S

& |m}
& i

5 %
)R —1iE

IVaA—5DAFRYTYTERODRA LTV bIT 51 FAFHEREERBEHK

void enc_init_mem_wait_callback(void);

R_ENDAT_Open B TEHRT 53—/ \v VB TY, EShi-Ioa—5D#H1t

WEBT, AFRYIVTEERTIVNEDZA LT IS5 —ERHBICHAVSFEEFRZ £/

LET, 743us * LIEFHI H2MEBEITH->TL LS, BHAEFIHITHY. BHRIZEHET

TFEYS

[(£] (2clock + mode command(6clock) + MRS code(8clock) + 16clock + 2T(2clock) + %
K 7clock +Start(1clock) + MRS code(8clock) + 16clock + CRC(5clock))x
(1/100kHz) + tm(30us) + tr(0.5us) + to(1.7us) = 742.2us ZBE L TLVFET,
I O—FOWNEILNERFIL RS/ /\RTHEIEY O v Y EKEEZE 100kHz IZERE L
TWEYT, EEFRB to(XTr—TILEN150m DFEFEELTVET ., CFHAD
I a—4F, T—TLRICEOLE THFEFRZHAEL TS,

L

L

454 enc_init_pram_wait_callback

enc_init_pram_wait_callback

B = IVOA—FDINTA—FEREDIA LT IS —HERAFERRERRE

~y -

g E void enc_init_pram_wait_callback(void);

& B R_ENDAT_Open B#ITEIRY 53—\ v VB TY ., @ERShi-T2a—FOHHIL
WMET, TUA—INNRTA—FEERETINEORA LTI IS —EEICAWNSH
BEFRZERLET. 13ms? LIEHHT 2NEETo>TLESW, EHEIEFITHY.
BHIZRETEET,

(E] AEY 7Y+ XERE(12ms) + (Start(1clock) + Address(8clock) +
Parameters(16clock) + CRC(5clock))x(1/100kHz) + tm(30us) + tr(0.5us) + to(1.7us)
=12.33ms ZEELTLET,

I O—FOWNELRERFIEFS A4/ \ANTERFEY Oy Y RAK#%E 100kHz ITERFE L
TWEYT, EEFM to(Z7r—TILEN150m DBEZEELTVET, ZFIAD
I a—4F, T—TLRICEOLE THFEFRIZHABEL TS,
5l L
)5 —2fE L
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4.5.5 enc_init_cable_wait_callback

enc_init_cable_wait_callback

B OE
Ny S

& |m}
& i

5 %
)R —1iE

T—JINEBIERED R A LT b IS5 —iRH AR A& Bk

void enc_init_cable_wait_callback(void);

R_ENDAT_Open BB TEHRT 53— IILN\VVEAKTY, EHSni-Toa—-5DOMEE

WMIBT, 7—IIWoEBEFAET 2NEDF A LT FIS—REICAVLSFH#EREE

ERLET, 588us® LIEFHI HMEBEITH-TLL LS, BAHAEFIHITHY ., BHEHIZE

ECTEET,

[E]  tea(5us)+( Start(1clock) + Error(1clock) + KA 4 U Z{ET—42 D bit #

(48bit)+CRCbit £(5bit))x(1/100kHz)+ tm(30us) + tr(0.5us) + to(1.7us) = 587.2us %
BELTWET,
I a—5DONHENERIEI RS A/ \NTEEY O Y EKEE % 100kHz IZERE L
TWET, BERMEto (75— TILEN 150m DIFEEBELTWVET, CHAD
Iva—4, H—JLRICELETHEREBRZRAZLTIESL,

L

L

4.5.6 endat_callback

endat_callback

B = JO TR MEEIIHT 5T —2 ZEFBREMER
Ny F -
g void endat_callback(r_endat_result_t * p_result, r_endat_protocol_err_t *p_err);
iR BA R_ENDAT_Control(ENDAT_CMD_REQ)BI# T& &9 51—/ \v VB TT, VI I X
MRt T —2ZEBRETBMLES,
ABEHIEBIVRAANY FSDAVTHXFRMERBYET, BIYAADEEEEHERT 51
H, EOMICreturn $5L5ICLTLEEW, BEEEFITHY ., BRIZHRETEET,
CIE p_result CESEHR
EZERBERM L& r _endat_result t RS 22 TT, RDY Y
IR MEEFTTIRERBRIFITY,
p_err i R F
EZEMRREEEM L =& r_endat_protocol_err t DRA V2 T, KX
DV IR MEEFTTHZEHBRIEIEUTT,
1y —21E L
R11AN0718JJ0400 Rev.4.00 Page 13 of 52
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4.5.7 endat_poscon_callback

endat_poscon_callback

B OE
Ny S

@ o}
& m

)a—iE

1)4 TR Fi%E{E(Continuous E— K, ELC E— R)IZT 5T — 2 ZEHR BB
void endat_poscon_callback(r_endat_result_t * p_result, endat_protocol_err_t *p_err);
Continuous E— R4 ELC £— FTT—42#{E%1T5BIZ. R_ENDAT_Control
(ENDAT_CMD_REQ)E#T&E$ET 53—\ yIBEHTT, VI IR MIHTET—4
ZEXREZBHMLET,
ABEHIIBIVAANY FSDAVTXFRMNERBYET, BIYAADEEEEHERT 51
H, EPMICreturn 5L 5ICLTLEEW, BEEAEBHITHY ., BRIZHRETEET,
p_result C ERERR
EZERREEML =& r_endat_result_ t DRA 2T, RDJY
IR MEREFEFTTIZERBREFYTT,
p_err i R F
EZIEHER XML =#:E/K r_endat_protocol_err t DR/ B2 TY, X
DYV IR MEREEFTT—IZERRETFEYTT,

4.5.8 endat_rdst_callback

endat_rdst_callback

B = ROT—HABENRIRAEETHIZ L EEMTHa—IL/\v U EH
Ny -
g E void endat_rdst_callback(void);
i BA R_ENDAT_Control(ENDAT_CMD_REQ)B#t T& 89 53— L/ \v I BE#HTT, VIV I X
FEEBIZRTET—EZENETL. ROT—FEELNAETHIEEEMLET . Bl
YIAHFELERIC STATR LY X4 RDY Ew bAY1 D & EF endat_callback B D&IZa—
WEnFzY,
Continuous E— R4 ELC £— FTEIMERIE. T—2ZENTETT S5V,
endat_poscon_callback B#D&(ICa—ILENhFET,
ABEBMIEBNYVIAHANY FSDAVTFRAMERBYET, BIVAHDICEREHERT S
H, EOMICretun $5L5ICLTLEEW, BEEEFITHY ., BRIZHRETEET,
5 # L
)3 —21E L
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46 ZFNYRAHNDES

4.6.1 endatO_rx_int_isr

endatO_rx_int_isr

B = Fr#IL0 T—EZETTEVYRAAND S

Ay s -

g B void endat0_rx_int_isr(void);

B EnDat F¥ %)L 0 D TFEDENYAAEZERHICHT HENYAHNY FFTY,

1. ERR1, IERR2 &| Y AH
2. WTDG &Y A
3. EMPFR1-3 &) ;A #

5 % TL

2 —fE Tl

4.6.2 endat1 _rx_int isr

endat1_rx_int_isr

B = FrYrI1 T—E2RETRTEVRAAN RS

~y -

g & void endat1_rx_int_isr(void);

iR BA EnDat F¥ %)L 1 DTEDEYAAZERIZHT HEIVRAH#/NY FFTT,

1. ERR1, [IERR2 & Y AH
2. WTDG &Y A%
3. EMPFR1-3 V) 5A

5 % mL

)2—fE Tl

4.7 EHAIIYAH—E
&K 42IZEnDat FS A /N\TEARATIEYRAHERLET,
%R 42 EnDat FSA/NTHERT HEIYAH

&Y A H ID S
EnDat F¥ #JL 0 255 TEHEDENYVRAAERTEIYAANEELFT

1. ERR1, IERR2 & Y iA#

2. WTDG &Y AH

3. EMPFR1-3 &l YA

EnDat F ¥ #JL 1 258 TEDEYVRAAHERTEIYAANEELFT
1. ERR1, IERR2 & Y iA#

2. WTDG &l Y AH

3. EMPFR1-3 &l YiA#H

R11AN0718JJ0400 Rev.4.00 Page 15 of 52



Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

=

48 EHIS—a—K—%&

FELEHREIS—O—FO—EZRHBLET, X 43[CEnDat FSANTHERTI1I—F—FEEDE
#(r_endat_rzt2_config.h), & 4.4 [ZEnDat22 E—KFa< > K, X 45I12FE/ 0y Y EK#H. X 4612
Watchdog Timer DD B, & 4.7 2T —2 & EFRBEEOT—45 Low #ifE. & 48(CMRS a—F—%&
#RLET, T5—a—FIL M4.10.3(1)r_endat_err t] 2B LTS,

& 43 EnDat KSAN\THEAT I 1—HF—FEDEH(_endat_rzt2_config.h)

EHB REME RES

R_ENDAT_CABLE_DELAY |5 GEEEZBHTRET SEKTY ., 5~255 BIZHRE L TK
Z&Ly,
R_ENDAT_ADD_NUM Ou ZIET S MIEHRE
® 44 EnDat22 E—FavwYF

EHB REME SES
R_ENDAT_POS 0x07u lEncoder send position values] 3 <> F
R_ENDAT_MEM OxOEu | [Selection of memory area] A< > K
R_ENDAT_RX_PARAM 0x1Cu [Encoder receive parameter] a7 > F
R_ENDAT_PARAM 0x23u [Encoder send parameter] a3 > F
R_ENDAT_RESET 0x2Au [Encoder receive reset] A< > K~
R_ENDAT_POS_ADD_DATA | 0x38u lEncoder send position values with additional data] 3<% > F
R_ENDAT_POS_MEM 0x09u Encoder send position values and selection of the memory

area] AvY K

R_ENDAT_POS_RX_PARA | Ox1Bu Encoder send position values and receive parameter] I >
M ~
R_ENDAT_POS_PARAM 0x24u lEncoder send position values and send parameter] A< > K
R_ENDAT_POS_RX_ERR_R | 0x2Du | TlEncoder send position values and receiver error reset] I3 >
ESET N

6=

F4#H(X HEIDENHAIN #TICRfL&h 5 Z & TAFAIRE/LEnDat Specification | 258 L T &Ly,

% 45 ®E0v YRR

T BElE RE
R_ENDAT_FTCLK 16670 0x3u 16.67 MHz *
R_ENDAT_FTCLK 8330 0x6u 8.33 MHz *
R_ENDAT _FTCLK 4160 0xBu 4.16 MHz *
R_ENDAT_FTCLK 4000 0x8u 4 MHz #
R_ENDAT_FTCLK_ 2000 0xCu 2 MHz
R_ENDAT_FTCLK_ 1000 0xDu 1 MHz
R_ENDAT_FTCLK 200 OxEu 0.2 MHz
R_ENDAT _FTCLK 100 OxFu 0.1 MHz

(] E%EEMEZAS (delay_comp=true) ICLTHEALTLEELY,

R11AN0718JJ0400 Rev.4.00
Apr 10.26

Page 16 of 52
RENESAS




RZ/T2L F)L—T EnDat > 7)L7O45 S5 L4

% 4.6 Watchdog Timer 0B o) B 4L

A REE AR

R_ENDAT_WD_RANGE_US | 0x00u Watchdog Timer DEEIDEEA < AV OF

R_ENDAT_WD_RANGE_MS | 0x80u Watchdog Timer D EFE D BEFIA S 1) 7

% 47 F—RREMBEOT—4 Low HIF

T4 HEE kS
R_ENDAT TST HALF _TCLK | 0x00u | 1/2 TCLK
R_ENDAT_TST_500NS 0x01u 0.5us *

R_ENDAT_TST_1US 0x02u 1us #
R_ENDAT _TST_1500NS 0x03u 15us *
R_ENDAT_TST_2US 0x04u 2us *
R_ENDAT_TST_4US 0x05u 4us*
R_ENDAT_TST_8US 0x06u 8us *
R_ENDAT_TST_10US 0x07u 10us *

(X] 7—% Low HIRICRRENH Y ET ., FMEIN—FVz7IZa7ILESRLTIEEL,

R11AN0718JJ0400 Rev.4.00 Page 17 of 52



Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

% 48 MRSO—FK—%&

EHB

REE

A&

R_ENDAT_MRS_INFO1_NOP

0x40u

Send additional info 1 without data contents (NOP)

R_ENDAT_MRS_DIA 0x41u | Send diagnostic values
R_ENDAT_MRS_POS2_LSB 0x42u | Send position value 2, word 1 LSB
R_ENDAT_MRS_POS2_CENTER 0x43u | Send position value 2, word 2

R_ENDAT_MRS POS2_MSB 0x44u | Send position value 2, word 3 MSB
R_ENDAT_MRS_MEM_LSB 0x45u | Acknowledge memory content LSB
R_ENDAT_MRS_MEM_MSB 0x46u | Acknowledge memory content MSB
R_ENDAT_MRS_MRS_CODE 0x47u | Acknowledge MRS code
R_ENDAT_MRS_TEST_SMD 0x48u | Acknowledge test command

R_ENDAT_MRS_TEST LSB 0x49u | Send test values, word 1 LSB
R_ENDAT_MRS_TEST_CENTER O0x4Au | Send test values, word 2
R_ENDAT_MRS_TEST_MSB Ox4Bu | Send test values, word 3 MSB
R_ENDAT_MRS_TEMP1 0x4Cu | Send temperature 1

R_ENDAT_MRS_TEMP2 0x4Du | Send temperature 2

R_ENDAT_MRS_ADD_SEN Ox4Eu | Additional sensors

R_ENDAT_MRS_NOT_INFO1 O0x4Fu | Stop sending additional datum 1
R_ENDAT_MRS_INFO2_NOP 0x50u | Send additional datum 2 without data contents
R_ENDAT_MRS_COM 0x51u | Send commutation

R_ENDAT_MRS_ACC 0x52u | Send acceleration

R_ENDAT_MRS_COM_ACC 0x53u | Send commutation & acceleration
R_ENDAT_MRS_LIM_POS 0x54u | Send limit position signals

R_ENDAT_MRS LIM_POS_ACC 0x55u | Send limit position signals & acceleration
R_ENDAT_MRS_ASY_POS_LSB 0x56u | Asynchronous position value, word 1 LSB
R_ENDAT_MRS_ASY_POS_CENTER | 0x57u | Asynchronous position value, word 2
R_ENDAT_MRS_ASY_POS MSB 0x58u | Asynchronous position value, word 3 MSB
R_ENDAT_MRS_OPE_STA ERR 0x59u | Operating status error sources
R_ENDAT_MRS_TIM_STA 0x5Bu | Timestamp

R_ENDAT_MRS_NOT_INFO2 Ox5Fu | Stop sending additional datum 2
R_ENDAT_MRS_OPE_STAT 0xB9u | Operating status

R_ENDAT_MRS_ENC_MANU1 0xA1u | Parameters of the encoder manufacturer 1
R_ENDAT_MRS_ENC_MANU2 O0xA3u | Parameters of the encoder manufacturer 2
R_ENDAT_MRS_ENC_MANU3 OxA5u | Parameters of the encoder manufacturer 3
R_ENDAT_MRS_OPE_PARAM OxA7u | Operating parameters

R_ENDAT_MRS_OEM1 0xA9u | Parameters of the OEM 1

R_ENDAT_MRS_OEM2 OxABu | Parameters of the OEM 2

R_ENDAT_MRS_OEM3 OxADu | Parameters of the OEM 3

R_ENDAT_MRS_OEM4 OxAFu | Parameters of the OEM 4
R_ENDAT_MRS_COMP_VAL1 0xB1u | Compensation Values of the encoder manufacturer 1
R_ENDAT_MRS_COMP_VAL2 0xB3u | Compensation Values of the encoder manufacturer 2
R_ENDAT_MRS_COMP_VAL3 0xB5u | Compensation Values of the encoder manufacturer 3
R_ENDAT_MRS_COMP_VAL4 0xB7u | Compensation Values of the encoder manufacturer 4
R_ENDAT_MRS_PARAM_ENDAT22 | 0xBDu | Parameters of the encoder manufacturer for EnDat 2.2
R_ENDAT_MRS_PARAM_SEC2 OxBFu | Parameters of the section 2 memory area
R_ENDAT_MRS_OPE_PARAM2 0xBBu | Operating parameters 2

6=

F4#H(X HEIDENHAIN #TICRiL &t 5 Z & TAFAIRE/EnDat Specification | 258 L T &Ly,
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RZ/T2L F)L—T EnDat > 7)L7O45 S5 L4

49 EERBH—E
R A49ITH U TNIA—FTHERTIEEREREZRLET., YU TILa—FTHEATIETERERE. 7
ESATSIVTERSNTVET,

x 49 HUINa—FTHERATIETEREL

TuRL AR
int8_t BEw FEH, FEHY (BESAITJTVICTER)
int16_t 16EY FEH, HFEHY (BESATZVIZTTER)
int32_t R2EY FEH FEHY (BESATIVICTER)
int64_t 64 EY FEH. FHEHY BESATITVICTER
uint8_t BEY FEH, BELHL (BESAITFVIZTESR)
uint16_t 16 Ey FEH. BFELHL (BESAITSFVIZTER)
uint32_t R2EY L EH, FELL BESAITSVIZTER
uint64_t 64 Ev B FELL BESAITSVIZTER
R11AN0718JJ0400 Rev.4.00 Page 19 of 52



Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

410 BERXRFIER-F

4.10.1 E&W&
(1) r_endat_info_t

EnDat #|#& D 4 HA1L 15

typedef struct
{
uint8_t ftclk;
bool filter;
bool delay_comp;
uint8 _t tst;

endat_wait_cb_t p_enc_init_tclk_wait;

endat_wait_cb_t p_enc_init_reset wait;

endat_wait_cb_t p_enc_init_ mem_wait;

endat_wait_cb_t p_enc_init_pram_wait;

endat_wait_cb_t p_enc _init_cable_ wait;

}r_endat_info_t

EEV YU RRBERE

& 45 ZFEV/OvIARHK B8

AREEEIX KONFRT LY R4 FTCLK Ew MIRBENFE
ER

JARXRT4ILEDERE (true: B, false: Eh)

¥ RZ/T2M ' JL— 7 EnDat FS A4/ EDEBED -6
IZERIF N TLET, BEMEIX. RZT2L TIEEHLNFE
A,

X BEMIE (true: AR, false: #EXN)

ARE&EIF KONFRT1 L2 X2 M DELAYCMP E v kIR
BEhFET,

T—R X ERBEED Low B Z R E

& 47 T—2FERBBEOT—4 Low Hif] S
ANEETEIFX KONFR2 L X4 M RCVTIME E v b 2B
¥ (F 3 B

I O—4% 0 TCLK iiFH HBtRE O FERME AR T
2=\ IBEBDRA U4

SE#IE T4.5.1 enc_init_tclk_wait_callback] S

NULL [FERE LWL TL S0,

Iva—4)ty FMEOFHEEBZERT 23—y
IBEBORA 4

SE#IE T4.5.2 enc_init_reset_wait_callback] S
NULL [FERE LAWLTLCIZELY,

I aA—SDAEYTYTERODEALT I ISR
HAOHFEBERZERT 53—y IBEEOKRS 42
SE#(X T4.5.3 enc_init_ mem_wait_callback] S
NULL [FFRE LAEWLTL S,
IVaA—FDNTA—IEREDIALT I I Z—&
HAOFHERZERT 5EHORA 42
SE#IE T4.5.4 enc_init_pram_wait_callback] S8
NULL [FFRE LAEWLTL S,
T—TNWEEBEAEDAA LT P IS —READHF
IR ZERT 2EHBDORS V4, mEEEHENEDN
(delay_comp = false) DIGFEIFFRELTEBTEET,
St#IE T4.5.5 enc_init_cable_wait_callback] S
EEEEMEZAMCLIBZEITIE, NULL EEE LA
WTLEEL,

R11ANO718JJ0400 Rev.4.00
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Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

(2) r_endat_watchdog_t
Watchdog Timer 5% & B 5]

typedef struct

{
uint8_t

uint8_t

range;

time;

} r_endat_watchdog_t

Watchdog Timer O BRE 0) Bifi % 5% 5E
[ 4.6 Watchdog Timer MEEDE L] S8

Watchdog Timer M EfE % 5% E

% 4.10 Watchdog Timer Bffixtin®R ] S

% 4.10 Watchdog Timer B8t &

time Watchdog Timer M5 fE
range = R_ENDAT_WD_RANGE_US range = R_ENDAT_WD_RANGE_MS
0 =1k =1k
1 2 us 0.2 ms
2 4 us 0.4 ms
3 6 us 0.6 ms
10 20 us 2.0ms
127 254 us 25.4 ms

(] FLEUSNORMIFRENHY ET ., FHIIN—FIzT7IZaT7LESRLTIESL,

R11ANO718JJ0400 Rev.4.00

Apr 10.26

RENESAS

Page 21 of 52




RZ/T2L F)L—T EnDat > 7)L7O45 S5 L4

(3) r_endat req_t
EnDat2.2 #MIT > O—FITEETSH) VT X MER

IVa—HIZHLTIEE—FaITUFEMRSO—FK, FRLAR, R—F7 FLRZHAEOEEELE
T, HAEhtEE (K 411 E—Favwr FEAEHER] ITRLET,

typedef struct
{
uint8_t mode_cmd; EnDat2.2 E—KFav v K
& 44 EnDat22E®—Favw> K] B
bool dt; Continuous E— FEXE (true: B3, false: X))
mode_cmd=R_ENDAT_POS DIFEDH. AKEIL
AMTY,
uint8_t mrs; MRS a— K

% 48 MRSa—F—%) &8
& 411 ET—Favr FA#AEHERI TMRS
O—RERICTHEH>TWDE—FRFaTURE
mode_cmd IZIEE L F=IBEDAHEMTT .
uint8_t addr; 7 KL AREKTE (0x00~0xFF)
& 411 E—Fav> FladabhEx] T7 L
AER}ZHEH>TWHAE—FITY F%E mode_cmd IZ
BELEGEEDAEMTT,
uint16_t param_instruction; T a—4 MDA E Y FEEICEZ AL /NS A—4
R 411 E—Favy FladbERl T
Parameters 4> Block address &xtIZH > TLVEE—
Fa<> F% mode_cmd ICHEE LIZZEDAHAENT
ER
r_endat_watchdog_t watchdog; Watchdog Timer 5% % Bl
F4.10.1(2) r_endat_watchdog_t] £
LTDREDN') 7 TR MEERITED(time=0)I2EKE
LTS,
mode_cmd=R_ENDAT_POS A2 dt=true DOFA
mode_cmd=R_ENDAT_RESET Di§&
mode_cmd=R_ENDAT_RX_PARAM MD&&
mode_cmd=R_ENDAT_PARAM MDi5F&
AREEIL KONFR2 L X2 WTDOG E v k2R
ESNEJ,
bool elc; ELC E— FEE (true: B%), false: #FEX)
mode_cmd=R_ENDAT_POS /M D dt=false Di5F&®D
H. REBETEHMTY,
r_endat_isr_result_cb_t p_isr_result; JOIRFDBEREEMT 23—IL\y I BEHE~DR
124
St#(X T4.5.6 endat_callback] &LV
4.5.7 endat_poscon_callback] S8
NULL [ZE&RE LR WLTLEZ &L,
r_endat_isr_rdst_cb t p_isr_rdst; ROT—RBEHNFBARETHSIZ L ETEMNT 50—
Wiy D BEBADRA 23
St#l% 4.5.8 endat_rdst_callback] S
NULL [ZERE LWL TLEZ &L,
}r_endat _req_t

R11AN0718JJ0400 Rev.4.00 Page 22 of 52



Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

® 411 E—FRavr FladbexR
mode_cmd av Y ROfE mrs / addr param_instruction
R_ENDAT_POS 0x07u - -
R_ENDAT_MEM OxOEu MRS O—F --
R_ENDAT_RX_PARAM 0x1Cu 7 RLXR Parameters =1
R_ENDAT_PARAM 0x23u 7 LR --
R_ENDAT_RESET 0x2Au 7 ELR --
R_ENDAT_POS_ADD_DATA 0x38u - --
R_ENDAT_POS_MEM 0x09u MRS a—F Block address *2
R_ENDAT_POS_RX_PARAM 0x1Bu 7 ELR Parameters *1
R_ENDAT_POS_PARAM 0x24u 7 ELR --
R_ENDAT_POS_RX_ERR_RESET | 0x2Du 7 LR --
(E] 1. ZPRLRICE D THREBEZERT SVLENHYET .

2. MRS 31— FA'R_ENDAT_MRS_PARAM_SEC2 DIiFEDAERALFT,

(4) r_endat_result_t
ERERR

typedef struct
{

r_endat_req_err_t

r_endat_data_t

r_endat_status_t

}r_endat_result_t

(5) r_endat data_t

BIET—%

typedef struct

{
uint64_t

uint32_t
uint32_t

} r_endat_data_t

result; DO IR MDEZERER
F4.10.3(3) r_endat_req_err_t1 S8
data; RIET—4
14.10.1(5) r_endat_data_t] S
status; IVA—ADRT—RR
F4.10.1(6) r_endat_status_t] SR
pOS; ZELENEBEET—2FLETAME
T4 32bit [T EMPFR1 L LY X4 M RDATA L Ew
k. 4 32bit IZ EMPFR1_H L2 X4 M RDATA H
Ev FOEIEMEINET,
add_datum1; &R 1
EMPFR3 L XAZMD Ev FOELSEMSAET,
add_datum2; TR 2

EMPFR2 LS A4S M D Ey FOEAKEIENET,

R11AN0718JJ0400 Rev.4.00
Apr 10.26
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RZ/T2L F)L—T EnDat > 7)L7O45 S5 L4

(6) r_endat_status t
IVIA—FDRT—ER

typedef struct
{
bool busy; IVA—SFHABAEIDRAT—ER
(true: 79 X, false: 7%t A A[HE
bool rm; AVPNVAV PRIV FDRRRT—E R
(true: [RAHRH, false: [REFREH)
bool wrn; IVaO—FAMOEERT—42 R

(true: ZEH Y, false: ZEAL)
} r_endat_status t

(7) r_endat_protocol_err_t
EnDatl/F 8 & UL YI—F DI 5 —1ER

typedef struct

{
bool errt; Errort Evw FXT—4A R (true: 4, false: RFE4A)
bool crct; fIEfED CRC F vy T 5— (true: F4A, false: RFEHE)
bool ftype1; EnDat TYPE1 T 5 — (true: 4, false: RFE4)
bool ftype2; EnDat TYPE2 T 5 — (true: 4, false: RF4)
bool msadr; EnDat TYPE2 TS5 —HN®MD7 KLRAIS— (true: R4, false: RFEHE)
bool err2; Error2 Evw FXRT—4 R (true: 4, false: RFEA)
bool cre3; fIIfE$R 1 D CRC F T v ¥ TS5 —(true: F4&E, false: RFE)
bool cre2; fIIfE$R 2 D CRC F = v ¥ TS5 —(true: F4&E, false: RFLE)
bool wdg; DA YF Ky T I S5—(true: HEAE, false: RFEHE)
bool ftype3; EnDat TYPE3 I 35— (true: 4, false: RKFEH4)
bool modeerr; E—FaOTUFEEIS—

(REY MEIFEHLhEH A, B false TT) =1
} r_endat_protocol_err_t

(X] 1. RZT2M ' )L—TF EnDat T a—4 RS A4 N IF EOEBRED-HIZERITSNTULET, RZ/T2L
TRELhEEA,

4.10.2 HAK
FARALEFA.
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Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

4.10.3 HI|ZEH
(1) r_endat_err_t

Iva—4X IIFOTS5—a—FK

typedef enum

{
ENDAT_SUCCESS =

ENDAT_ERR_INVALID_ARG

ENDAT_ERR_BUSY ,

ENDAT_ERR_ACCESS ,

ENDAT_ERR_DRV
}r_endat_err_t

)

r_endat_cmd_t

ERRT

BIMES

APl £E1TTE 4 UMREE
APl OETIEF TS —
BS54 \REMTS—

R_ENDAT_Control Be$tZE AT 58D 7 > FEXE

typedef enum

{
ENDAT_CMD_REQ

ENDAT_CMD_POS_STOP
}r_endat_cmd_t

©)
U IR FDEZERR

typedef enum

{
ENDAT_REQ_SUCCESS =0,

ENDAT_REQ_ERR
}r_endat_req_err_t

r endat _req_err_t

I a—4SA~Aavy REE
I a—RHlEHEOMERE

—_

A1

|
H
J 3

%

Ny
D Bié
MM
I
&~
|.H.

—_

i o

EHREDEFL

R11AN0718JJ0400 Rev.4.00
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RZ/T2L F)L—T EnDat > 7)L7O45 S5 L4

411 o775 5 LDER

4.11.1 ENEBEE
AYoTLTOT S5 ALKENDat 2.2 T >a—4 TEQN1035) [THELTWET, A>T )od
SLIEFUTONEZTWNET,
1) avy—ILhbAALFEY Y TR % EnDat T a—4(EQN1035)~Ni:{E
2) EnDat T O—4#(EQN1035)D L RZELFzT—2 T /\vHDA—ZF)L /O IR
3) EnDatl/F D ELCA RNy FAA R AEEZFERALTaAT U REERELET, (ANAIRUEFELT
GPTDARYREY LTVET, )

(1) YRAFLITAVHIE
412 RTLTOYIREERLET,

T a—4 (EQN1035)

H EnDat22 4 2 7 x—X

RS-485 K34 7 IC

TCLK| |DE DATA_RC
DATA DV

RZ/T2L
ELC

GPT ELC ARk EnDat Interface
ARUE AARYAH

CPU (Cortex-R52)

4-1 YRATLTOVIHE
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RZ/T2L F)L—T EnDat > 7)L7O45 S5 L4
(2) VIZboz7HEBEK
K 4227 bz 7HERRERLET,

EnDat K54 /\(Zl&. R_ENDAT Open BE# THM S 551802 ES, R_ENDAT Close BI#{ TR S
N5 THEE, R_ENDAT Control B TR INS UV T X FEEE. a—IL\v I BEBTERIND
T—AZEES EIYIAHFNVET) BAHYFET,

ST TAYT S ALICIEK, EnDat RS A N\ZHIEIL., UY T X MEEZEITS EnDat K5 A /\HIEHE 5.
T—AZERBRORTEZTOBRRTEHSY (A—INvy) B"HYET,

Ho7nags A

EnDat K5 7\l HERER
(VY TR REE) (3—LNys)

EnDat K54 /N

B AL IR YU IR MEE
TR RIE
KTHE (BlYRAHNY ET)

4-2 VI by 7HEEE
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Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

4112 o 7)7a55 LEK—E
RANRICEFERY O TILTAFTSLEM—EZRLET

+x 412 o775 LEH—E

%4 R—UES
Tk JO—Fv¥—+
hal_entry 29 -
enc_main 29 37
endat_cmd_control 29 37
endat_power_on_wait 29 -
enc_init_tclk_wait_callback 30 -
enc_init_reset_wait_callback 30 -
enc_init_mem_wait_callback 30 -
enc_init_pram_wait_callback 30 -
enc_init_cable_wait_callback 31 -
endat_pos 31 38
endat_poscon 31 39
endat_elctimer 31 40
endat_stop 32 41
endat_temp 32 42
endat_callback 32 43
endat_poscon_callback 32 44
endat_rdst_callback 33 44
get_ cmd 33 -
cmd_exit 33 -
result_display 33 -
timer_start 34 -
timer_stop 34 -
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Page 28 of 52



Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

4113 Y2770y 5 LTk

(1) hal_entry

hal_entry

#
Ay

i N

5l
)R —1iE

&

(2) enc_main

EnDat 4> 7)L70J 3 LD M) —BE#K

void hal_entry(void);

EnDat 4> LTSS LD M) —EHTT ., Z2Hh 5. B enc_main()HiEE
UHENET,

L

L

enc_main

& m 4]
%mmgw

L
&

)a—2iE

(3) endat_cmd_control

EnDat 9> 77055 LMD A4 U BEH

int32_t enc_main(uint8_t ch);

EnDat %4> FILTAT S LD A VEMTY, FMlE. 4.11.6(1) enc_main 7
A—Fv— k] S8&,

ch I a—FFvRILEF
0:ch0 #18%E, 1: ch1 ZiEE
0 CIEERT
0 st c BERT (EnDatl/fF RKSA4 /DT 5—a—F)

endat_cmd_control

&b > &
%mmgw

5l %
)a—iE

EnDat K5 /\#I R %%

static void endat_cmd_control(void);
LUTOREBEITVNET,

e EnDat T>a—4HIEHDEE

e IY—)LATY FOAHNNE
e EnDat Toa—4%HIHDKET
L

L

(4) endat_power_on_wait

endat_power_on_wait

B = I oa— S BRFEAROFHETRERKBEK

Ny -

g B static void endat_power_on_wait(void);

iR A I O—FOEREBEARZRICLERL 1.3s OFHEBFEZERLET,

5l % L

)Aa—iB L
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(5) enc_init_tclk_wait_callback

enc_init_tclk_wait_callback

B = TCLK it 71 B a # 0D 1 4 e e A RCBE 280

Ay s -

g E static void enc_init_tclk_wait_callback(void);

B BRINI -5 OMHLNETI Y 2—4 D) TCLK i FH NBRNER I #F
9 S5 100us ZERT 53— LNy VBT,
ML T4.5.1 enc_init_tclk_wait_callback] S8,

5l L

)2 —21E &L

(6) enc_init_reset_wait_callback

enc_init_reset_wait_callback

Tl TUa—5 Uty FMEOHREEERER

Ny -

g static void enc_init_reset_wait_callback(void);

i BA BRIz oa—40MtREBETIVa—40) £y MLEBRIZEHFET M
60ms ZEMT 53—V YBERTT,
SE#IE T4.5.2 enc_init_reset_wait_callback] S,

5l L

1y —21E L

(7) enc_init_mem_wait_callback

enc_init_mem_wait_callback

B = Ioa—FDAEY T 7ERDIEO R 4 BB

~y -

g E static void enc_init_mem_wait_callback(void);

ol BSSNEI LIS ONHLREBTAEY I 7E5ERTINEBOLA LT b
I 5 —RHARFHEE 743us ZEMT 53 —ILNy VKT,
SE#IE T4.5.3 enc_init_mem_wait_callback] S8

5l L

)5 —2fE L

(8) enc_init_pram_wait_callback

enc_init_pram_wait_callback

B = I oa—S DN A—FEZ NI O R4 R

Ay s -

g & static void enc_init_pram_wait_callback(void);

5 BH BRI -Ioa—4S0EtREBETI I —4NNRSA— 2 2 EZETHINED
BALTO RIS —RHBEEER 13ms ZERT 53—y VEHTT,
SE#(X T4.5.4 enc_init_pram_wait_callback] S8

5l L

)2 —1E L
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(9) enc_init_cable wait_callback

enc_init_cable_wait_callback

B = I oa—5 07— T )UnE BRI LI O 5 E R A BB R

YT -

g E static void enc_init_cable_wait_callback(void);

BT EREn-Ioa— 0N ETY—JIGEERZRET HNEDT A LT
D hI SR AR 588us ZEMT A -V VEHKTT,
FE#IE T4.5.5 enc_init_cable_wait_callback] S8

5l L

)2 —21E &L

(10) endat_pos

endat_pos
B = I a4 oMEELZIREGET HEK
Ny -
g B static void endat_pos(uint32_t arg_num, char_t *p_arg[]);
3B 2V Y—ILaAT Y K pos BAHNSHBEICRTINEEHTT, Toa—4nbd
MEBZRELET .
Bl % arg_num AVY—IHBANSINEXFIIOEH KREM)

*p_argl] AVY—IUDSAANSINEXFIDEET FLR (KREM)
)4 —iE L

(11) endat_poscon

endat_poscon

B = Iva—4ShoEfR L TREEZIRGT 58

Ay s -

g B static void endat_poscon(uint32_t arg_num, char_t *p_arg[]);

E a2Y—I)La< 2 K poscon BAASINT-HZEICEITINSEETY . Continuous
E—KF&E->T, Tva—49hro@EKELTHEEZRELET.

2 % arg_num O 2Y—IHBANINEXFINOH (RER)

“p_arg]] AVY—IDNSARNSNEXFIORET FLR (KRERA)
) a—iE L

(12) endat_elctimer

endat_elctimer

B = IVO—4SMNGELCAANY MIRHLTERL TREBZRGT HEH

Ny -

g static void endat_elctimer(uint32_t arg_num, char_t *p_arg[]);

B aAVY—)Lav Y Felctimer PAARENFIGEICETEINSEHTY ., ELCE—F
FFE->T. TVA—4FDLELCARNY MIRBL CEH L TREBEERBLET .

B3 # arg_num AY—=ILh b ANESN-XFIDH
*p_arg]] AVY—LEBANENE-XFIDEET FLR

)5 —2fE L
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EnDat 4> F)L7O45 S5 A

(13) endat_stop

endat_stop

b > &
%mmgw

5

)R —1iE

(14) endat_temp

I oa—43oNEHKEL-MEEDISEEILESE 5B

static void endat_stop(uint32_t arg_num, char_t *p_arg]]);

a2 Y—)LaT 2 Fstop NAASNHERITEITINSEETI . Continuous
E—FTEMERICIE,. Toa— 4 oDEHKLI-NBEEDEELFLIEES, F
f=. ELC E— FTEIMEDIZIE, ELC E— FZ#HER L CERL-AEER\aT UK
HITEFELLES,

I O—SDEGMNEEEREZFLIETMS, BE 10BESOHNEEEZRTLE
ER

arg_num A= L ARNSINE=XFIOE (REM)

*p_arg]] AVY—ILhBAASNEXFIDEET FLR (RER)

L

endat_temp

&b > &
%mmgw

o
&

)a—iE

(15) endat_callback

I a—4ShoREREREIMET HEN

static void endat_temp(uint32_t arg_num, char_t *p_arg[]);

a2 Y—)Lav Uk temp MAASNIGZEICETINSEHTT, Toa—4H
HREFERZEZNELET,

arg_num AVY=ILHh L ANSNE=XFIOHE (REH)

*p_arg|] AVY—LEBANESNE-XFIDEET FLR (KREMH)

L

endat_callback

g

ok > &
B8 m Y W

Ju

)R —1iE

IaA—E~ADYY IR MEEBRBROI—IL/NY 7 EHK

static void endat_callback(r_endat_result_t *p_result, r_endat_protocol_err_t *p_err);
BREAEVICRELET,

p_result D RREHRR
p_err :EnDatl/fF 8 XU T a—5 DI I7—1FH
TL

(16) endat_poscon_callback

endat_poscon_callback

B OE IVaA—S~DYI IR MEERBRBEHMOI—IL/NY JEH

Ny S -

g E static void endat_poscon_callback(r_endat_result_t *p_result, r_endat_protocol_err_t
*p_err);

i BA ERLTMELEBERZATVICRELEY,

5l p_result CERERR
p_err :EnDatl/fF &KUY Ta—4DITS5—IEFR

)2 —1E &L
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(17) endat_rdst_callback

endat_rdst_callback

B = ROT—RBENLBBARETHSI EEEMT 50— )L/ \v 7 B
Ay s -
g E static void endat_rdst_callback(void);
5t BA T—EZENETL. ROT—2RBENATRETHS - LEBMLFET . Continuous
E— FPELC E— FTEIMEFIF. T—2ZENETTALITI—ILELFET,
WBETIZTEATET,
5l Tl
)2 —2fE L
(18) get_cmd
get_ cmd
W o= aAVY—Lhbavy REREBT HEHK
~y -
g E static uint32_t get_cmd(char_t *p_arg[], const uint32_t arg_max);
BT aAVY—LhBbaATY RERBLET,
51 # p_arg VY=L LIELIEZaT Y FEERT ZEIDRS 4
arg_max BT HHRARXFINHK
)R—{E AUV —ILh B EE L= XFFIH
(19) cmd_exit
cmd_exit
B = EnDat 4> )7 0455 LD T R REH
Ny -
g B static void cmd_exit(uint32_t arg_num, char_t *p_arg[]);
s BA AVY—ILAT UK exit PANSNBEICETINSEHTT, EnDat > T
TGS LT LIZCEEQVY—LIZRRLET,
3 arg_num A= L ANSNE=XFIOHE (REH)

*p_argl] AVY—IUDSAANSINEXFIDEET FLR (KREM)
1) 52— il 7L

(20) result_display

result_display

B E T—AZERRERTT HEN

Ny -

g static void result_display(r_endat_result_t *p_result, r_endat_protocol_err_t *p_err);
% A IOA—FAD)YIIRMEEICHTET—2ZER/RZEZRRLET,

51 # p_result C ERERER

p_err :EnDatl/fF &KUY Ta—4 DI 5—IEFR

)5 —2fE L
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(21) timer_start

timer_start
B = GPT 1=y b0 F¥ )L 0DEEARE/REEIRL
ANy A -
g E static void timer_start(uint32_t us);
i BA GPTAZY FOFYRILOICHATRAREZRELTRAIETRELET,
5 # us : A4 <EH [us]
1y —21E L
(22) timer_stop
timer_stop
B = GPTA=Zv O F¥RILODEATEFL
Ny -
g E static void timer_stop(void);
BT GPTA=Z9 FOF¥RILODRAAIEEFLLET,
5 # L
y3—21E L
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EnDat 4> F)L7O45 S5 A

4114 Yo )WL TaYSLDEH—E
& 413 T static L #MERLET, const B IFFARALEEA,

F 413 static UL

[

P

RE

{5 FARS 34

bool

endat_flg

ERERTIIY
(true: ER{EFET, false: EZIEH)

endat_pos
endat_poscon
endat_elctimer
endat_stop
endat_temp
endat_callback
endat_rdst_callback

bool

endat_elc_flg

ELC E— FEIMEHR TS Y
(true: ELC E— FEjfErh,
false: ELC E— FEIMEF TIXARLY)

endat_pos
endat_poscon
endat_elctimer

endat_stop
r_endat_result_t *p_endat_result | T—AIBEREEM L7 FL X | endat_pos
endat_temp
endat_callback
r_endat_protocol_err_t | *p_endat_err I5—EF|MEBMLI=7 FLR endat_pos
endat_temp

endat_callback

r_endat_req_err_t

poscon_err[END

EHRRELENEED TS —FH

endat_poscon

AT_POS_NUM] | =%# 10 OE5I%") >4 /Ny T 7 | endat_elctimer
ELT. HD 10 A5 OmGHER | endat_stop
ERMLET, endat_poscon_callback
uint64 _t poscon[ENDAT _ | E#EF L - ElE endat_poscon
POS_NUM] ERH10DEHEY TNy T 7 endat_elctimer
ELT. RO 10 BHDOEIEHER | endat_stop
EBRWMLET, endat_poscon_callback
uint8_t poscon_valid poscon, poscon_err BESIDBFHER | endat_poscon
# endat_elctimer
RINANIZHEM L -MEEOAHESR | endat_stop
MERLES, endat_poscon_callback
uint8_t poscon_num poscon, poscon_err EEFIDEHFE | endat_poscon
AOTYIR endat_elctimer
RICHEFLI-MEEICK > TEFHHT | endat_stop
BAUTYORERLET, endat_poscon_callback
bool poscon_empty | poscon, poscon_err B25|DZE = 1EHR | endat_poscon
(true: ZZEH Y, false: ZEEAL) endat_elctimer
endat_poscon_callback
int32_t cur_id EnDatI/F K54 /N &R ID enc_main

endat_cmd_control
endat_pos
endat_pocson
endat_elctimer
endat_stop
endat_temp
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gn—7

EnDat 4> F)L7O45 S5 A

4115 Yo 7L TaySLDEH—&E
RANICHUTLNTOYSLTHBATIEELEHEZRLET,

= 414 FTELEH

EH A HREE NE
ENDAT_ENC_TSAT_WAIT 1300u BRI AZOFHEERM (1.3s)
ENDAT_ENC_100US_WAIT 100u TCLK ifiFH A BAtA % DO F#ER (100us)
ENDAT_ENC_INIT_RESET_WAIT | 60u I a—450Y)ty FLIB®RIZHEKT S8R (60ms)
ENDAT_ENC_INIT_MEM_WAIT 743u I O—45HMEET, AEUTYTEERTIULEDS

A L7 bITT—tH AFHER (743us)
ENDAT_ENC_INIT_PRAM_WAIT | 13u I a—5HMPIET, NS A—2%EZETHNEDS
A LT IS —KRHRBAGHER (13ms)
ENDAT_ENC_INIT_CABLE_WAIT | 588u I a—5HMBPLT. y—JIEEEBEZAET H0E
DA LT NI 57— BAFKERE (588us)
ENDAT_WDG_MAX 127u Watchdog Timer % E & K&
ENDAT_POS_NUM 10u ERRE L UEEEMAEREIOERY
ENDAT_TEMP_SCA_FAC 0.1 BET—42 9 Rk
ENDAT_TEMP_ABS_ZERO 273.2 BET—SBMERATH
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4116 A NEOT7A—Fv¥— b
(1) enc_main ZA—F v — k

enc_main

I oa— S BRBEAEROFHER

endat_power_on_wait()
B L) AT A

|
EnDat K5 A 7\
endat_cmd_control()

4-3 enc_main EH#O7O0—F v—

(2) endat_cmd_control 7A—F ¥ — k

( endat _cmd_control >

I
EnDat #|{#1EA %A
R_ENDAT_Open()

Q‘]?\NO

Yes

avy—=lLII0Ohsa1—F—hAhLT
O IR MFERIIRTEREZNE

I
aAVY—)Lavy R L AR ERT
pos: endat_pos
poscon: endat_poscon
elctimer: endat_elctimer
stop: endat_stop
temp: endat_temp

exit: cmd_exit

BTEXR?

exitavy K

EnDat #|{#1{Z 1t
R_ENDAT_Close()

( return )

4-4 endat_cmd_control O 70 —F ¥ — +
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(3) endat_pos 7A—F ¥— bk

ERERTII7% "“E2EF 12V b
endat_flg < false

I
“pos command” %R

I
U IR MEE (HEBEEZEE)

endat_req.mode_cmd — R_ENDAT_POS
endat_req.dt < false

endat_req.elc «— false
endat_req.p_isr_result < &endat_callback
endat_req.p_isr_rdst < &endat _rdst_callback

R_ENDAT_Control(ENDAT_CMD_REQ)

SIEFET ?
endat flg = true

ELC E—FBIMER DS T20 U7
endat_elc_flg < false

[
MEELE TS —ERERT |

| R_ENDAT_Control BI#(® T 5 —%&&
[

( return )

4-5 endat_pos ¥ D 7O0—F v—
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(4) endat_poscon 7 A—F ¥ — k

ERERT 757 % “EREHR 1TV b+
endat_flg < false
I
static Z# & #HA1L
poscon_num < 0
poscon_valid < 0
poscon_empty < true

“poscon command’ # KR

|

)4 TR h%{E (Continuous E— K CHIEBERE)
endat_req.mode_cmd — R_ENDAT_POS
endat_req.dt «— true
endat_req.elc «— false
endat_req.p_isr_result < &endat_poscon_callback
endat_req.p_isr_rdst < &endat_rdst_callback

R_ENDAT_Control(ENDAT_CMD_REQ)

Tz

Yes

ELC E— FBIMEF IS 520 U7
endat_elc_flg < false

| R_ENDAT_Control BI#(® T 5 —%&&

( return )

4-6 endat_poscon D 7B —F v— bk
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(5) endat_elctimer 7 A—F ¥ — k

endat_elctimer

Ahsht=arvy—IiL
a7y KAFREE?

DI S —FRTE

ERERT 757 % “E2EHR 12tV b
endat_flg < false
|
static Z# & #HA1L
poscon_num < 0
poscon_valid < 0
poscon_empty < true

“elctimer command” #3%k7R

|

1) TR iEfE (ELC E— FTEBEZRS)
endat_req.mode_cmd < R_ENDAT_POS
endat_req.dt «— false
endat_req.elc «— true
endat_req.p_isr_result < &endat_poscon_callback
endat_req.p_isr_rdst <« &endat_rdst_callback

R_ENDAT_Control(ENDAT_CMD_REQ)

No

) IR MEERKN?

ELC E—FEIER TS Tty b+
endat_elc_flg < true
|

GPT %2 1 T i£H)
timer_start()

| R_ENDAT_Control B M) T 5 —%R

i
( return )

4-7 endat_elctimer B 70—F ¥ —+
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(6) endat_stop ZA—F ¥— k

endat stop

REERT 757 BEEF ISty b
endat_flg < false

“stop command” # &~

[
& EERIF EFLE
R_ENDAT_Control(ENDAT_CMD_POS_STOP)

ELC E— FEjfEh ? N

Yes

GPT 24 <=1t
timer_stop()

I
REERTI57% RBERT ISty b
endat_flg < true

1JH TR LB ?

REET?

endat fla = true

Yes

ZIELE 10 BADMEESE TS —1FHRE
HUWED 5 RR

R_ENDAT_Control B#®
I5—FKT

( return )

4-8 endat_stop D 7O—F v—+
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EnDat 4> F)L7O45 S5 A

(7) endat_temp 7O—F ¥— k

endat_temp

ERERT 757 % “EREFR 1Y b
endat_flg < false

|
“temp command” %X~

I
YO IR MEE (HMEHR 1 BEEE VY 2 22R)
endat_req.mode_cmd < R_ENDAT_POS_MEM

endat_req.mrs <— R_ENDAT_MRS_TEMP2
endat_req.dt «— false
endat_req.elc < false

endat_req.p_isr_result < &endat_callback
endat_req.p_isr_rdst < &endat_rdst_callback
R_ENDAT_Control(ENDAT_CMD_REQ)

5 TR MEER? No

SIEFET ?
endat flg = true

ERERTI757% “EREF TV b
endat_flg < false
|

JO IR BMEE GREEVH2OT—25WE)

endat_req.mode_cmd <
R_ENDAT_POS_ADD_DATA
endat_req.dt — false
endat_req.elc «— false
endat_req.p_isr_result < &endat_callback
endat_req.p_isr_rdst < &endat_rdst_callback
R_ENDAT_Control(ENDAT_CMD_REQ)

No

JHO TR MEERD?

SIEFET ?
endat flg = true

| MEELE IS —ERERT |
[

| BEDEM E[K]A b[deg CINEM LE R |

R_ENDAT _Cotrol B%®
IS—%x

( return )

4-9 endat_ temp O 7O0—F¥—
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EnDat 4> )IL70s 35 A
(8) endat_callback 7 A—F ¥ — k

( endat_callback >
I
T—%. I7—EHRI/EMEIN T LEED
7 F LR % static ZEIZ1&H#H
p_endat_result < p_result
p_endat_err < p_err

=21

o

E-FaARUFIS—HHRE?
p_endat_err->modeerr=true

Yes

ERERTI57% “BERERT [Tty
endat_flg < true

( return )

4-10 endat_callback D 7 0—F v — k
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(9) endat _poscon_callback 7A—F ¥ — k

(endatﬁposconfcallbacD

I
NEME. T5—F/R/E)VINYI7ICRE
poscon[poscon_num] < p_result->data.pos
poscon_err[poscon_num] < p_result->result

20Ny 7 7 HRINGE EEH

poscon_num-++

ENERYEHFIDE?

poscon empty != false

AUNERBEEH

poscon_valid++

BIRIEN ERRICEL=?
poscon_num =
ENDAT_POS_NUM

DTNy D PIRMELEEY )T
poscon_num < 0

[
Doy D7 EEERERH

poscon_empty < false

( return )

X 4-11 endat_poscon_callback B#n 7 O0—F ¥ — k

(10) endat_rdst_callback 7 A—F v — k

(endatfrdstﬁcallback)

[
ERERTI57% “BERERT [Tty
endat_flg < true

X 4-12 endat_rdst_callback BgkD70—F¥— b+

R11AN0718JJ0400 Rev.4.00 Page 44 of 52



Rz/T2L F )L —7

EnDat 4> F)L7O45 S5 A

4117 B —4S R
(1) BRI —4 2R

Iva—4 Iva—4IF [N A YoINTass A
| EBREA
I -4 TOUHIE
1.3s LLEWE 1.3s 154%
P R_ENDAT_Open()
HEE
TCLK ##F High L X)L
< enc_init_tclk_wait_callback
“““““““““““ (A= Ny 7B
100us ¥
P RERRAOBE
IPES NS ~ REBRE
P IVa—450)ty
N enc_init_reset_wait_callback
(a—)L Ny JBEH)
YHIR R i ke SOms TR
HBBEEOHO ERRE
P Iy HEHHL
JOIR A REIERE
ISRk
JOIR B EEH
< ey
{RI2EIEAIE HEERE
P 5 [B]~255 [A]
R_ENDAT _Open() T ~
___________________ >

4-13 FBI—7 Vv AHE
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2 UIUIRMEEET—E2REDI—HT VR

I a—4 Iva—4IF [N A Ho7LTagS L
R_ENDAT_Control
(ENDAT_CMD_REQ)
P EIERE
YO IR A R_ENDAT_Control()J#& T
WBRT—4

RIETTEIVAARE

HRSE EVAATUT)

I

endat_callback
(a—JL/Ny J B

4-14 VO IRMEEET 2R
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(3) Y% IR FE{E(Continuous E—R)ET—H2DEHEZEL—H VR

Iya—4% Iva—4%IF (NSE A v A=A N
R_ENDAT_Control
(ENDAT_CMD_REQ)
mode_cmd=ENDAT_POS
dt=true
EEHRE
JOITRMHES R_ENDAT_Control()#T
WERT—5 1
ZEETEVYAHHRE
RSB EIYRAHI)T)
r endat_poscon_callback
(3—JLNy Z )

HET—42 f --------------------

ZEFXTEVIAAFEE

BRER EYAHIUT)

endat_poscon_callback
(a—JL/ Ny Y ER)

| —

#WRT—423
REXTIHVAAHRE
RSB EIYRAHI)T)
f endat_poscon_callback
(A= Ny Y BER)
R_ENDAT_Control
(ENDAT_CMD_POS_STOP)
EHLEEIE
B IRE
< BRI R_ENDAT_Control($& T
BET—5 4 R
ZEXTEVYAHHRE
fERs® EIYAHI)T)

endat_poscon_callback
(A= Ny Y BER)

4-15 1) TR h#fE(Continuous E— R)ET—2 DEBGZIEL—T VAR
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(4)

JU IR MEFEELCE—R)ET—HDERZFE R
Iyva—#% Iva—4IF N2 AN HoITNLTnss A
R_ENDAT_Control
(ENDAT_CMD_REQ)
mode_cmd=ENDAT_POS
ELC A Ry AT b U AiBhfE g SO71C
FIAER TE
R_ENDAT_Control()J#8 T
UR7 i Q- ]
C @ET—5 1
= EE—E Y AHFE
SB (BIYRAHAY)T)
endat_poscon_callback
§ (T—ILNy B
~ yyTREEAHL LS g T
WHWRT—45 2 _
RIETTEVAAREE
(F L 1
BROM HYBHIYT) endat_poscon_callback
(A=) Ny B
UHIR A § """"""""""""
‘F*%T 43
ZEXTEYAHHRE
wRER EYa
‘: BREM (BYRHIYT) endat_poscon_callback
(A= Ny Y BER)
f R_ENDAT_Control
(ENDAT_CMD_POS_STOP)
ELC E— FERR
R_ENDAT_Control()$& T
4-16 VO IR MEEELCE—R)ET—FDERZEI—T VAR
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(5) Bl —4UR

Iva—4%

Iva—4IF

(N WA

LOREOYT

HoINIns5 A

R_ENDAT_Close()

fF1 e

B 4-17 FLEP—72ZXH

R_ENDAT_Close()# T
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4118 a>vyYy—)Lav<>UFk
AU INTOYT S LIKEnDat 22 #HT > a—4 TEQN1035] IZIGLTWWET, avY—ILhS A
AEgELav Y FIZLLTFO®EY T,

£ 415 avy—)Lavr Kk—&

av vk AR
pos MEEZ 1 BEETRELET,
poscon MEMEZERLTERELET ., ERIMEEELT HFZEE Istop] IavU FEZAHALT
&L,
elctimer val ELCARY FAANYAMEL LT, HEEZF A IRAHTERNBLEST, 247/

# val [& us B (FRK 6990us) THEEL FJ, ERINGEELT H55EIL Istopl] a7
FEADLTLEELY,

stop MEBEOEHRINGEEFELLES,
temp I a—4AbNEBEEEEDICEEAEEZRELET,
exit TS LERTLET,

(1) Yo7LnrnsgsLET

TRTSLERTTAHE, ARV FTAVT KRR ENET, "endat >"I2HEIFTavr FEAALTL
by,

EnDat sample program start

endat >

2) 2% RETH

pos AX Y FEEFTLIEHITT, TUvI—INLDIEEICHIE, EREHKR. ELLHAEBS LU
MEBHRTSINZET,

M

endat >pos

pos command
result : ENDAT SUCCESS
pos_upper : 0x00000000
pos lower : 0x0028DB42
add datuml : 0x00000000
add datum2 : 0x00000000
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5. 4o 7)La—F
HoTIa—KlE. LERHR TLY FOZHRF—LR—SHABAFELTLEEL,
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eI %
HETARE
Rev. 178 = NS
0.80 Dec.23.22 - IR FEAT
1.00 Mar.31.23 5 FRR— FORBELZEHH
33 RRT—IAHEEBIE 255 @5 — 10ER)
2.00 May 10.24 5 FRAR—FORSEEEH
20 ElEIREMDERGAICET 5 ZHIBR
3.00 Sep 26.25 1,4,5 EIEDRBADREH A LT T
8-14 BASMEHRDFRBAD A v TR ZEH
25 5% % r endat_cmd_t MEIREEEIEIE
50 av Y RETHIZEM
4.00 Apr 10.26 7,15 E|YAH/N FS5% % endat0_rx_int_isr, endat1_rx_int_isr
[CEE
8-35 RAVAEHOTL I« O RE” p_ 7 IZERE
11-14 4.5 12— —FHEHLER] DAY IHLZEELE
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HAECHERALDFESIE
CITIE. YA VERLKRIERT S MERALOFEESE] TOVWTHBALEFT ., BAOFEALOFESEICOVTIE. AFFa1 AV MEEUTY
ZHALTYTT—hrEBRBLTIESL,
1. HERRE
CMOS DY KL DBRIFFHERHLEZLAF TS, CMOS #RIFBNVHERICE >TY — MEBHIZEZEL LI EAHY FET . EMOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
REBLTLESD, F5RAFvIRLEICKHBLEZY., HFEMSLYLBEVTLLESL, Fz. CMOS #ZERE LIzAR— FIZDOVWTHRBKEDEK
WELTLEELY,
2. BREAROLE
BREABL., RGOKEEIFETT., BREARKICE. LS| ORBEBROKEEITEETHY . LR IDBREPLCRIHEFOREIITETT, s
Uty MFEFTY LY FFHRGDBE, BREANS £y B ERICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOOINDE—EBEICET HFETOHM. HFORBIIRIATEEEA,
3. BRAIEICBITHEANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT vy TEREANGZVTLEEIL, ANESOABATLT v TERISDBFEAIS
&Y. BREMEZSIESEILIZY. REERARNANBRTZLLI LYV T IEENHYET., ERGDIC TERA IBICBTHIARNEST] 2DV T
DEBOHIHERIE. ZORNBEEFH>TLIEEL,
4. REEMAHFOLE
KRERAHFIE. TRERFFOLE] ITH->TREL T XL, CMOS #RDANHEFDA VE—F U RIE, — IS, N A VE—FUREMD
TWEYT, KMEAHFERABRETHMESE S L. FERRICKY ., LSIRBO/ 4 XAHMEIN, LSIRNBTEEERNRNIZY . ARNESLBHE
SNTREMEEECTBNANHYET,
5. yBAvYIz2LT
Uty hEE, 70y IRRELEE. VEy FEEBRLTCESY, TOJSLERTHROI OV IPYEZRE, YIYBEZXI OV INRELE:
BICYYBRZTLLLEZEN, Yty b SNERIRTF (FENHRIRER) 2AVV-/0v I THEZHBT LI RATATIE, VAV INR+HHRE
Liztk. Uty bEBEIRLTLESY, £, TRV S LOERDTHRBRIERF (FIFMBRIEREE) 2AVEI/0YYICHVEZRBEIE. Y1V
BREOIOAYINTRRELTHOYIYBEZ TS,
6. ANIHTFOENMKR
AN/ A XORFRIZK DBEBEALRBEORRAICHEYFEFTOTEREL TS, CMOSE#HEDAAN/ 4 X G EICEEL T, Vi (Max.) H
5Vin (Min.) ETORBICELEEDLSHWIGEEIE, RBELZSIZFECIBNLAHYET ., ANLRLHPEEDHEEEEEAA. Vi (Max.) D5 Vi
(Min.) FTOEEZEBT I2EBHMPICF Y2 YT/ ARXGERALHVESICEALTESL,
7. UY—TTF7FLR (FHEE) OT7 I XELL
YHF—TF7 FLR (FHEE) O7 IV REZELET, 7 FLREEICIE. [FROMEHERICEIYSITOENATLNS YHF—TF7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IEALEZEEOBEIZOVNTIE. RETEFRFADT, TV EALBEWLESICLTLESLY,
8. HEMDMEEIZOWNT
HEZORGLERIEFTLHHESE, BRBELICVRATLAFHERBEREL TSV, ALIL—TDILa0TELEENES L. T35y
DAAEY, LATI RN E—UOEELGEICKY . ERNFEOHET, HHEE, BEv—C0. /A XWE. / 4 XREFELENRLDIGEN
HYFET, HELNESHRICEFTS5E8E. BLAORRKITEICORATLFHERKBRERBEL TSI,

- EnDat is a registered trademark of Dr.Johannes Heidenhain GmbH.

- IAR Embedded Workbench is a registered trademark of IAR Systems.

- Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere.
All rights reserved.

- Additionally all product names and service names in this document are a trademark or a registered
trademark which belongs to the respective owners.
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AEHICRBINER, VI FYz7ELIVINSICEET IERIT. FEFRRIOBEN. CAGZHBETLIHIOTY, B, VI LIz T7H
FUINGICEHET 2EREFERT HHE. PEHROBERICEVT. BEHROEIE - DRATLERHCLESIL, ChoOFERICERLTEL-EE
(BEFFLEFE=ZBOWTIICELBELEAFET. UTRILTT, ) ICEL. H#E. —UZ0EEEEVEEA,
LHMUBFLEARABHICRHSNEERET 4. K. £, 7OJS5L ZLT) XA, CRAEBRGAZOEROERICER L THRE LIE=E0HH
. ZRETOMOMMMEEICHT IREFLEIASICET IPNRICONT, SiE. ASORIEZTIHLOTELEL. FLEEFZESLDT
IEHYEEA.
L. RERCHEDSLUUHFLEFE=BOHHIE. ZHEETOMONMUEEEMNSHETIIOTEHY FEA,
LHRFEFMFAALEROBEA. WiE, B&FE, FIA. BRZOMOTAETSICHY. E=EREFORMOMNAICET IS5/t ANREL
HRBE. BARTM UV ARBOHKFS L URBEEEROBECENTIT>TLEEL,
LT E, EHELF—BE[HT. . RE. HE. UN—RIUPZTYVY,. FOM. FEDIERLENWTEEL, hHdHE. &
L EE UNRN—RIVPZFYLTHIZEYELEETICEAL, S1E. —UZF0EEEFAVEEA.
LE, SHBUSKOGRBEKEE MFEKE] LU BREKE] CHBLTEY., EREKEF, UTISRTARICHANMERSADE ZLEZER
LTHYFET,

BEKE . aVEa—4. OAHER. BIEWE. FHAMKIE. AVEE. RE. TEEM. —VFiLlE. EEXAO0Ry +F

EMEKE  EEE (BEE, EH. LM% . ERE (S5 . KFREEHE. SRERER I TLA, FERLHHEES
LHBRE, T—2 22— FEICKYBEHEME. Harsh envionment AITRREEREL TS LD ERE, HifLEd - SRICRETLERIFTIAEMEOH
MR - VR T L (EMHBEE. AMRIZIEOAAMERATE2H0%) | L LEERUYMBZEERLESEISTNOH LM - VX TL (FEE
B/L. BERHE. BRFAFHHORT L, MEEEIEORTLA, TS50 FEBRVRTL, BEEHEBE) ICERASNDIELEZERLTELT. Thd
DARIZHERTDIZEFBEELTOVERA, X, SUHABELTVVARVARICUHBESREFEALLZCEICKYVEBEAELTH, LHE—1ZFD
BEEFEVFER A,
HoHFEERERE, SBHENSDRLME 100%RIESNTVEIDITTEHY FEA. BHN—FIzT7/ VI Iz 7HRICIFEF2Y
T4 RAENMEAAFNATNDEDEHYETA, ThITE- T, S#E. EF2 YT HEBUHFEFLFRE (MRS FLESHBESAERSATH
ZVRTLIZHTBARET VR - FEFRAZEAFITN. CNICRYFEA, ) ho4ELSBEEZASLOTEHY TR A, S, SHEUFE
FIFLHESNERSINEZHOPZ VAT LN, FELGHE. BB, VMR, FH. Nvx2J T2 0OWEFLEBETOMOFELRRALT
B (THESBMERE] EVWET, ) L TEEEZTLRVILFRIALFRA, BitE. HBBERMBICERLELEIAICEELTELEEBEIC
DT, —YIHERZEVERA, T, ZRITEVTEOOLNDIBYIZENT, AEHBLULSHN—FYII 7/ VI rIzFHIIZDONT, BEH
HELUHETEMENERICHT 2RALELVICE=ZZDOEFNERE LBV LORIEEED. BRFLEFIRTOVHEIRILITVEE A,
LHBBECHEAOEE., BEFORSER (T—42>— b, 2—H—X7zZa7I, 7FUs5—av/—k, EEENY Ty IIZEEHD T8
ETNAADERLEO—BHTIESRIE] %) #CRAOLE. UM EETIRAER. BEERETHE. MEBHE. REZFGHZOMIBEESRGD
HEHEANTIEACESL, EEEHOHEEEZBI TLUHERECHERASAEISEOME, RBEOTESSLIUERICOETEL TIL, Sk, —4)
ZTOEFEAVFERA,
LlE, SHERORBESLCEBREORLICEOTVETA, FERUREHIBERTHENREL-Y ., FAFHICE>TITREELZYTS
HBENBYET, T, BHERE, T—2 P — FHFITBLTEHIEEM. Harsh environment MITR R EFERL TS LD ERE. TREHREE
ToTHBYFEEA, RICHHEROBMEFIIBHENELESETH o TH. AFER. AKERTOMUHSMBEETEZELIELEVELS. BF
HROBEICHE T, TRES. ERXRSE. RBEHLEHFORERHB LIV I DU NEE, BEHROBE - SXTLELTOHRRIEE
ToTLESL, BT, Y422V T bz 7I(E, BRTORIETREL -0, BEEOWEEE - DXTLELTORERIIEHEHROEETITOT
&Ly,
LHUTORBEESHSOFMOFTFL L., RRERN L TURELROETHHEE LSV, CHEAICELTE. BEOHEDNES - £A
ZiRH1F 5 RoHS 55%. BRAINIBEEELISZ2THHAENS X, M IEFITHEET L5 SHEACES L, M BEFEETFTLAENI LI
FYELEBEICELT, Sk, —UZ0ETZEVERA,
LHUSSIUEMEZENNOZESE LRI YRE - A - REZELESNTUVIEE - DXATLAICERT S LETEERA, BHESS
FUBMT . REF-EIBEFTHHE8E. MEABRVUNEESE] TOMBAESSICERSNINEORHEEEEEIRZETL. £
NOEDEDHDZEAITRVBELAFHREET>TLLESL,
BEHNLHAUSEZE=FICETEINIBAICE. BANCUZE=FIIHL T, ATIEEZTHOEEHEBNITIEEEES LD EVELE
ED
AEHOEMEE—BELHOXEICLIFHOREL/ICLUEHELIERT I LEELET,
AEHCRESNATVIRNBTEFLEHHBERICOVWTSFHEGENTSNE LD, HHOELBLEFTHHEEL LI,

FELARERICEODTEASIATNS M4t &E LRYRX ILY FAZIZRBARBE L VILRYR TLY FOZ) XS EEM. BEH

ICXBT HRHEVNET,

F2. AEMCBVTHEASATNS ME#H&RAE] LEF FTICBVTERSA-SHOMRE,. REHKZEVLWVET,
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