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B R

LU = - OO OO OO OSSOSO 5
- OO 6
3. ATBHEBEERBA ..ottt ettt ettt ne e en s 7
T I - == TR 7
Y A A L = Ay - L = TSRS 8
O T N (1410 V= R e (A 11 SRR 8
4.2 ENDat B DA 7 BB oottt st e et n e re e re et eaeete s et e eneas 8
S L (1 -4 - AU USSRRPUPRROPRT 8
A4 BB ettt 9
4.5  A-format APl BB A oottt 11
Tt N N N T o1 o RO RR 11
o S O N N T O (o T YRS RR 11
453 R A AS GEIVEISION. ...ttt e e e e e ettt e e e e e e e e ee e e e e e e e e e e nnnaeeeeaaeeeaannneeeas 12
X o N NS T 0o 4o ) PRSP 12
TSI oYy 4 P= Y a1 i e g TR 13
46  A-format L —H — B BB IR e 16
T T B = LR oY g o= | 0¥ T SRR 16
4.6.2 @ _as_IXSEL_CallDACK..........co o ————— 16
4.6.3 @_aS_IXeNA_CalIDACK. ...ttt e e e e e e e e e e e e e e e e e e neneeeas 17
4.6.4 a_as_elctimer_CallbacK .........cooo i ———— 17
4.7 AFOrMat Bl U GAGF /N R T ettt 18
A7 @ @S0 N ISl e ————— 18
S - 13 1oL G RSO 18
A.7.3 A 882 N ISl e ———— 19
O Y= 13 T 1oL G SRS 19
A.7.5 A ASA N ISl e ———— 19
L T Y- 1T 1oL G RS 19
AT7.7 @ @S0 N ISl i ———— 19
T Y- 1 A 1oL A SRS 20
4.7.9 A AS8 N ISl i ————— 20
o L0 I Y= 1= oL ] RSO 20
o g = Y= 1= O o 20
S e = Y- 1= I T (oL G RSO 20
4713 @ AST 2 N ISl i ———— 21
o = Y= 13 G T oL A SR 21
4715 @ ASTA N ISl e ——— 21
S LT Y= 13 T oL A RSO 21
o O A= Y- 1= = o £ P, 21
4.8 ENDat API BEEIAEAR oot 22
3 Tt I G =1\ N @ =1 o RO RR 22
I G =1 | AN B O o TSRS 22
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4.8.3 R _ENDAT _GEIVEISION.....uiiiiiiii ittt e et e e e e e e st e e e e ae e e s e st e e e e aaeeesaanssaeeeeaaeessnnnsseeees 23
N S S G =Y | ANy B 7T 1 o RSSO RT 23
4.8.5 ENDat FllfHI O 2/ B oot ettt et e re e re e 24
4.9 EnDat A—H— BB B R oo 25
4,91 enc_init_tclk_ wait_CallDack ............cooo i 25
4.9.2 enc_init_reset wait_CallbDacK.......... ..o e 25
4.9.3 enc_init_mem_wait_CallDacCK..............ooo i 26
4.94 enc_init_pram_wait_CallDACK ............ooiiiiiiii e e e 26
4.9.5 enc_init_cable_wait_CallDacCK ..............oooi i 27
T e T T =Y oo F= L A o= 1|1 o =T SR 27
4.9.7 endat_poSCONn_CallDacCK...........cooo i ——— 28
4.9.8 endat_rdst _CallDacK ....... ..o e e e e e e e e 28
410 ENDat BIU IAGF /N B D ettt e ettt be e re e 29
T 0 T =Y o = O oG T RS 29
4.10.2 endat] X N IS i ———— 29
T S O TG =Y oo = w2 oG T RSO 29
4.10.4  endatd IX Nt IS i ———— 29
T L IR T =Y oo F= oG T RS 30
4.10.6 eNdatd IX Nt IS i ————— 30
T O T A=Y oo F= (e oG T RSO 30
4.10.8 eNAal7 X Nt IS i ——— 30
TS IR =Y oo F= ¢ T o ] RS 31
4.10.10eNdatO _IX Nt IS i ———— 31
S 0 T T =Y o = O oG T T RS 31
4.10.12endatTd X Nt IS i ——— 31
T 0 T B =Y oo = 2 oG 1 T RSO 32
4.10.14endatT S _rX Nt IS i ———— 32
T O T Y=Y oo = oG 1 T RSP 32
4.10.16eNdatT _IX Nt IS i ———— 32
)2t M B = TR 33
412 BB I T — O B ettt re s 33
A3 Bl B BB .ottt 39
44 BB R A IR G B B B ettt ne s 40
4141 A-FOrmMat BBRBIEIR ..ottt 40
4.14.2 A-format BRZEFRIK ..ottt en 43
S R oo g P= Y = 7 OSSR 43
4.14.4 ENDat BIEBIEE ..ottt be e re s 44
4.14.5 ENDat BIZEFRIER ..ottt 48
4.14.6 ENDAt BHFUZEIER ...oooeieeee ettt ettt ettt be e re e 49
415 H U TILTOT TLDERB oot 50
AD T B B T oeecee ettt ettt et e b eae e teete et e be e ere e 50
4152 B T I TOT GBI .o 52
4153 H U T IL T T A R e 53
4.15.4 Aformat ¥ TIL T AT T LD R —E ..o 61
4.15.5 Aformat ¥ > TIL TOT S LD EE—E .. ..o 61
4156 EnDat 4> FIL TS T LD ZEE B . oo 62
4.15.7 EnDat B TIL T AT T LD TR ... 63
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4158 A A B D) T T A B oo —— 64
4.15.9 DUAI ENCOAET BB S/ 2 R oottt ettt ettt e e et e e et e e e e e e e e eaeen 78
A A0 T Y I T 2 R e —————— 86
Y o o ) 1 =1 =1 = SRR 89
B T Il T R et 93
BB R B T oot 94
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1. %

K1NVICERATIADHEEEAEE. M 111 TILa— FETHOBFREZRLET.

& 1.1

EAY 5 REDHEe & A&

BB RE

F&

Multi-Protocol Encoder I/F

1B6FvRILDITUO—FIIF #iEA 5., Aformat V2 LD
EDa2—J)LE EnDat 22D ES 2 —ILEEFF v RILE
I2BIRTBET, TRENDIVa—F EEEFITS

2|Y3Ak > FO—5(ICU)

Multi-Protocol Encoder I/F 1| L) 5A & &l £

AAPWM % 4 < (GPT)

ELCIZANT 54N FEDER

ARU K)o ar ka—5 (ELC)

GPT M HT B4 N> k& Multi-Protocol Encoder I/F & 1)
vy

DT IVRIEA VB2 T 2 —A(SCl) UART

SCIDASEHKX IIF ZEHAL, USBA 2 7 —RIZK
% COM 7R— R@EfEIZfEA
SNy sLnary—ILf 2T —RH

FARIRS:
Bl) IAR & 2T L Xt

v 7L

B 1-jet

IAR Embedded Workbench®

CN34:USB LI ZLA—kat4 &
(USB L 1J—X Mini-B L7445 L)

I a—4 I a—4%
Nikon %t &4 HEIDENHAIN #t 5
MAR-M50A EQN1035

EIA 3R1&
RS485 #EHLE

RS485 RS485

(N2 (AN |_ (N2 (AN

1-1 BRI

((F] ZEREFREGELGT—ILRE, To3—FOHETICHVEDLETLEZEL,
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2. EEIRIE
K7 TUr—30/—rOHUT)La— Kk, FTREOBEZEELTWET,

=21 #FRE

I5H AR

FERA~YMaY RZ/T2H F'IL—7F
R B SR CR52 ik CPUCLK = 1000 MHz (Cortex®-R52 CPU0)

CA55 fi CPUCLK = 1200 MHz (Cortex®-A55 Core0)
BIEBT 0.8V(Core)/ 1.1V (DDR) / 1.8V (PLL, etc.) / 3.3V (I/O)
HABRIRE *2 IAR R T LXE  |AR Embedded Workbench® for Arm®

RENESAS & 2 studio

ERAR—F RZ/T2H Evaluation Board (RTKORZT2HXXXXXXXXX)
FARTNAR ((R—FLTHERT SHEE L

GE] 1. o7 7Fnsg S AICIE. CPU a7 Cortex-R52 TEIfE % CR52 k& . CPU a7 Cortex-A55
TENIMET B CASS5 A ®H Y F£9 . CR52 k. CASSRIEZENZENDIRIZEET HERBATY,
2. MERRRED/INN—2 3 »(X, RZ/T2H 5 )L— 7 Encoder I/F Dual Encoder sample program ')
J)—R/—FrESRBLTIESL,
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3. [EiD#RESRER

[BiDHge. BEFE—F. LPRFICIDODVWTOERNEARIE. RZT2HIIL—TF - 2a—H—X<v =217
N—FROz7HICEHLTLET,

3.1 EFERmF—E
K31 IHEAGT EEEERLES .
£3.1 [ERHTEMEE

F v Il inF 4 I/O AR 110 AR
R—F BREAALY

AFMTO ENCIFOEO0 (D/R) P14_3 |[HH# | VvDD33 F—AHNHARE
ENCIFDO00 (REQ) P14_4 |## |vDD33 F—5 A
ENCIFDIOO (SDAT) P145 |A# |[vDD33 F—HAA

ENDAT_CH1 | ENCIFCK1 (TCLK1) P33 2 |#h |VvDD1833 3 |sOviHA
ENCIFOE1 (DE1) P33 3 |51 |VDD1833 3 | F—AHNHFAHEE
ENCIFDO1 (DATA_DV1) [P33_4 |51 |VDD1833 3 | F—4 i
ENCIFDI1 (DATA_RC1) [P33.5 |A# |VvDD1833.3 |F—% A%

[;¥] A-format & EnDat22 DF v RILEEERBT HHEIE. 41511 Fr R EEFIE #SELTLES
LY
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4. YT bz T7ERA

4.1 A-format K54 /\#EE
A-format K5 4 /\O#EEIXLIT T,

1. MHIRE
2. av Y Ra—FD#E
3. RIET—HDOWE

4.2 EnDat K51 /\#8E
EnDat K5 4 /\O#EEIILIT TY,
1. AR TE

A) IToa—45OMEPPE NNy T)—REFIT a—FIEERRIE)

B) mXEEMEDRE
2. YUY IRMERDEE
A) E—RawyR
B) MRSa—K
C) N\TA—=4
3. Tra—4FT—2D%E
A) {IE(E
B) /\5A—4%
C) fthniEsR =

[(¥] AZTIZL Additional Information 1 & Additional Information 2 Z T{IhNiEHR] & L TRRLTULVET,
F¥#l(% HEIDENHAIN #ICRILVEhHtE 5 Z & TAFHEEYL: [EnDat Specification] #5HB LT Z&

A

43 TD7AIER

774 ILEERIE. RZ/T2H 4’ )L— 7 Encoder I/F Dual Encoder sample program ') ) —X / — rZSBE L T

{ZELy,

R11AN0989JJ0400 Rev.4.00

Page 8 of 94



RZ/T2H )L —7

Dual Encoder > 7))L 7045 L

44 BE#H—E

F 4112 Aformat A —E %, K42 [ZEnDat ¥ —&E xR~ L %9,
F® 41 A-format B¥—&

A7y FE R—CES
A-format K5 4 7\ API Bi%k R_A_AS Open 11
R_A_AS Close 11
R _A AS_ GetVersion 12
R_A_AS Control 12
A—H—F&EEH a_as_txerr_callback 16
a_as_rxset_callback 16
a_as_rxend_callback 17
a_as_elctimer_callback 17
BYAHINYES a_as0_int_isr 18
a_as1_int_isr 18
a_as2_int_isr 19
a_as3_int_isr 19
a_as4_int_isr 19
a_asb_int_isr 19
a_asb6_int_isr 19
a_as7_int_isr 20
a_as8 _int_isr 20
a_as9 int_isr 20
a_as10_int_isr 20
a_as11_int_isr 20
a_as12_int_isr 21
a_as13_int_isr 21
a_as14_int_isr 21
a_as15_int_isr 21
a_as_err_isr 21
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% 4.2 EnDat A%—%&

AT3Y Eepies R—UBKS
EnDat K354 7\ API BE%§ R_ENDAT_Open 22
R_ENDAT_Close 22
R_ENDAT_GetVersion 23
R_ENDAT_Control 23
dA—H—F&HEBEH# enc_init_tclk_wait_callback 25
enc_init_reset_wait_callback 25
enc_init_mem_wait_callback 26
enc_init_pram_wait_callback 26
enc_init_cable_wait_callback 27
endat_callback 27
endat_poscon_callback 28
endat_rdst_callback 28
B|YIAHNY KD endat0_rx_int_isr 29
endat1_rx_int_isr 29
endat2_rx_int_isr 29
endat3_rx_int_isr 29
endatd4_rx_int_isr 30
endatb_rx_int_isr 30
endat6_rx_int_isr 30
endat7_rx_int_isr 30
endat8 rx_int_isr 31
endat9_rx_int_isr 31
endat10_rx_int_isr 31
endat11_rx_int_isr 31
endat12_rx_int_isr 32
endat13_rx_int_isr 32
endat14_rx_int_isr 32
endat15_rx_int_isr 32

R11AN0989JJ0400 Rev.4.00
Apr 24.26

RENESAS

Page 10 of 94
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4.5 A-format API BE8%k{t4%
451 R_A_AS Open

R_A AS Open

B o=
~y

)
& m

5 %

)R —1iE

pE 3

aaf

I oa—SHIEHoRSE
r a_as_rzt2 ifh
int32_tR_A_AS_Open(constint32_tid, r_a_as_info_t* p_info);
AFMT OREAREZTLVETS .
1 A-format Interface M /X7 — &'y VR E R
2TV —HFA VR TI—ADEE
3BIE/INSA—F(BRSEL LY X2 )DHRTE
4 B Y5AHA 32— TILDEKRE
id FHTSIDERELET, (r_a_as_rzt2 dath TEESNTWLET, )
R_A ASO_ID C FrRIL0EHEE
R A_AS1 ID CFrRIL1ERE

R_A_AS15_ID CFr I 15 EHEE
LEELLSY D BT
p_info IV DREREFRELFET .
I a—SDERERMLI=EEARr a as info tDF7 KLRAFIRELTLE
LY,
R A AS SUCCESS: E®#T
R_A AS ERR_INVALID ARG : E## T (id, p_info IZfEE L 1= r_a_as_info_t #&:i&{kD 4
DINEHHIHEE SN TULAELME)
R_A_AS_ERR_ACCESS : £&#7T (BilZ open ShTLVFET)
ABBNTI IS IFOREETVWET,
I O—4SDERBARICAKBEHEZETLELBEE. KEKOETHRIC CDF8 #:&E#i L T
BEITVOA—HFITEIEL. RT—RRISTEV T LTLESL,
Q=N YVBEHAT, RAPIBEBEERTTHILIEELELET,

452 R _A _AS Close

R_A AS_Close
B = I a—5DFEERLRT
Ny S r a_as_rzt2_if.h
g E int32_t R_A_AS_Close(const int32_t id);
BT BEINEFYRILOII—SZDHEERTLETS,
3| # id ERETAIDEHEELET., (ra_as_rzt2 dath TEHEShTULEYT, )
R_A_ASO_ID C FrRIL0EFIBE
R_A_AS1 ID C FrRIL1EEE
R_A_AS15_ID C FoRIL15 FIRE
==GIYT)) D BRERTE
JA—>fE R _A AS SUCCESS: EE#®T
R_A_AS_ERR_INVALID_ARG : EE# 7T (id IZHEE L= EARE SN TLVELME)
R_A_AS_ERR_ACCESS : EE#&T (VTR MEHEEHTT, )
B =Ny IBHANT, RAPIBRZETTASILIEELELFET,
R11AN0989JJ0400 Rev.4.00 Page 11 of 94
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453 R_A_AS GetVersion

R_A _AS GetVersion

| 3% S o

Gt F0

IVO—FIFRSA1DN—2a v ERE

r a_as rzt2 if.h

uint32_t R_A_AS_GetVersion(constr_a_as_type ttype);

A-format KSA/\DNN—S a3V EBRBLET,

type :R_A_AS_A FORMAT #IEE L TLEE LY,

16 EY MIADYy—nR—D3 > FR16EY MITAF—
N=23 UBKBRMESNET,

) RY{EAH 0x00010002 DiHE. Ver.1.2

LS D type NIEE S NT-HBE. RYIEIX OXFFFFFFFF &2 YU F T,
A=Y VEBANT, KAPIBRZERTI S EFELELFET,

454 R_A _AS_Control

R_A_AS_Control

u
&

)R —1E

x

b > &
Il 3 W

e

I a—F Ol

r a_as rzt2 if.h

int32_t R_A_AS_Control(const int32_tid, constr_a_as_cmd_t cmd, void *const p_buf);

Sl emd ZFE-TCI a—SZHIBMLET,

o<y FOEMEIL 4.5.5 Aformat FlfHla~< Y RESHBLTLESL,

id FHTSIDERELET, (r_a_as_rzt2 dath TEESNTWLET, )
R_A ASO_ID C FrRIL0EHEE
R_A_AS1 ID CFvRIL1EEE

R_A_AS15_ID CF v RIL15 FIEE
LEELRAS D EERT
cmd cavy kR
NAEE T& 4.10 R_A_AS_Control BBIDFHa<T > k] ZSHBLTLSZE
LY,
p_buf : & omd /59 5518
R_A AS SUCCESS : IEE#T
R_A AS ERR_INVALID ARG : EE#7T (id, cmd BNRE SN TULVELVE)
FDH) 2 —fElE 4.5.5 Aformat HlfHIa <> K. & 4.10 R_A_AS_Control BE%k o i
ATV RESRBLTLEZEL,
ABEBETHIC. BT R A AS Open #ETLTL &L,
A=Y VBEHAT, KAPIEREERTI S EFEIELFT,

R11AN0989JJ0400 Rev.4.00 Page 12 of 94
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455 A-formatflEa~v> K
(1) R_A_AS_CMD_SET_PARAM

R_A_AS_CMD_SET_PARAM

B = )Y TR MERZHRTE
Ny S r_a_as_rzt2_if.h
g E int32_t R_A_AS_Control(const int32_t id, const r_a_as_cmd_t cmd, void *const p_buf);
T DOIR MERERELET .
5 # id FHTAHIDERELET, (ra as rzt2 dath TEESNTLET, )
R_A ASO_ID C FrRIL0EHEE
R_A_AS1 ID CFvRIL1EEE
R_A_AS15_ID c FrRIL15 FIRTE
Lz D EXEARTA
cmd :R_A_AS CMD_SET_PARAM ##EELE Y,
p_buf U TR MER
YO IR MERZHRMLTI-r a_as req t{#EEAKDKRA Va2 ZIEELET, 5
ML T4141(2)r_a_as req t] #SHBLTL &L,
1y —21E R_A_AS SUCCESS: EE#T

R_A AS ERR_INVALID ARG : E&E#7T (id AFIEfE. p_buf AANULL, p_buf [C}EE &
Ntz r_a_as_req_t EERD A DNEHARE SN TULALME)
R_A_AS_ERR_ACCESS : EE#&T (RIAFvyRILFHABINTLELEA)
FE AflIHaATY RIE, YUY IR MEBROREDHZEITVET,
I a—45FAaTYFEETHICIE. UTORIEITY FEIHERALIZSL,

- R_A_AS_CMD_TX_TRG
- R_A_AS_CMD_TX_ELC

A=Y VBEHRAT, AT FEETIAEEFELELET,

(2) R_A_AS_CMD_ELC_DISABLE

R_A_AS_CMD_ELC_DISABLE

B = ELCARY FAA MY TDEN
Ny S r a_as_rzt2_if.h
g B int32_t R_A_AS_Control(const int32_tid, constr_a_as_cmd_t cmd, void *const p_buf);
% A ELCARY FAARYAZEMZILET,
g5l # id ERTSHIDEEELES, (r_a_as rzt2_dath TEESINTWLET, )
R_A_ASO_ID c FoRIL0EIRE
R_A_AS1 ID CFoRIL1EIEE
R_A_AS15_ID C FoRIL15 FIRTE
EEELS D BREAT]
cmd :R_A AS CMD_ELC DISABLE ##8E L £,
p_buf EALEEA (NULL#HEBELTLEELY

J#2—2fE R A AS SUCCESS:ELCA AL FAH MY HEEHIZLE LT,
R_A AS_ERR_INVALID ARG : E## T (id AFIEfE)
R A AS_ERR_ACCESS : 2##7T (ELCAAY FAA MU HBERTRAL, =
. BEFryRIHLBEHBINTLEEA)

=3

caf

A=Y VBEHAT, AT FERITTHIEEFEELFET,

R11AN0989JJ0400 Rev.4.00
Apr 24.26
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(3) R_A_AS_CMD_TX_TRG

R_A AS_CMD_TX TRG

& o > 4]
& il \\& i

)R —1iE

x

e

Iva—8~mY Y TR MEEZHIR
r a_as rzt2 if.h
int32_t R_A_AS_Control(const int32_tid, constr_a_as_cmd_t cmd, void *const p_buf);
I aO—45~DVI IR MEEERBELET,
BEZEREVIIXMEE1EICH LT, BIYAAFATHROE Y AAZRIHE LT
A=Ay VEBMN1EIT 2a—LENRFET, 3L/ Ny VDML, [4.6.1
a_as_txerr_callback] ~ [4.6.3 a_as_rxend_callback] #ZBL T E&LY,
id FHTSIDERELET, (r_a_as_rzt2 dath TEESNTWVET, )
R_A ASO_ID CFrRIL0EEE
R_A_AS1 ID C Fr I EIEE

R_A_AS15_ID S F v RIL15 FIEE

Lz D BT
cmd :R_A AS CMD TX TRG #HELZT,
p_buf fEALEHFA (NULLFZHBELTLEZELY
R A AS SUCCESS : EH#T
R_A AS ERR_INVALID ARG : E## 7T (id AFIE(#E)
R_A_AS_ERR_BUSY : E&E#&T (FEENEH)
R_A_AS_ERR_ACCESS : EE#T (RIFvRIHLEBEIATLERA)
AFHIATURIE. Toa—4F~ADV IV IR MEEDORBOAETVET,
#l#Ha3<> KR _A_AS CMD_SET PARAMTYU S IR MERZZRTEL TH D ZHEALE
A
A=Y IBEHAT, AT RERITTEHIEEFEELFET,

R11AN0989JJ0400 Rev.4.00 Page 14 of 94
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(4) R_A_AS_CMD_TX_ELC

R_A_AS_CMD_TX_ELC

& o > 4]
& il \\& i

5l %

)R —1iE

b=

ol

ELCARY FAARYAIZEDTVI—F~DY U TR MEEZERME
r a_as rzt2 if.h
int32_t R_A_AS_Control(const int32_tid, constr_a_as_cmd_t cmd, void *const p_buf);
ELCARY FAARYFZEHAL, Toa—F~ADV VIR MEEZHBLET,
BEZEREVIIXMEE1EICH LT, BIYAAFATHROE Y AAZRIHE LT
A=Ay VEBMN1EIT 2a—LENRFET, 3L/ Ny VDML, [4.6.1
a_as_txerr_callback] ~ [4.6.3 a_as_rxend_callback] #ZBL T E&LY,
ELCARY FAA MY AEEDhICAREHOTY FEERTLI=5HES. R_A_AS_ERR_BUSY
NEELET,
id FHTSIDERELET, (r_a_as_rzt2 dath TEESNTWLET, )
R_A_ASO_ID C FrRIL0EFIBE
R_A_AS1_ID C Fr I ERE

R_A AS15_ID C FoRIL15 FIRTE

Lz D BT
cmd :R_A AS CMD TX ELC ##EELZEY,
p_buf EARALEEA (NULLFHBELTLEELY)
R A AS SUCCESS : EH##T
R A AS ERR_INVALID ARG : E&E# T (id AFIE(E)
R_A_AS_ERR_BUSY : 2E#7T (E{ENEHD, ELCA RV FAA MY HEMES)
R_A_AS_ERR_ACCESS : EE#T (RLAFvrRIHLFEBIATLERA)
AT FE, Toa—4F~DY Y TR FMEEDRBEDOHAZEITVET,
#l#Ha3<> KR _A_AS CMD_SET PARAMTYU S IR MERZZRTEL TH D ZHEALE
A
OA—J)LANYBHAT, AHHaT Y FEETITHEEFELELET,
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46 A-format 1—H—FZBEHTH

4.6.1 a_as_txerr_callback

a_as_txerr_callback

B =
Ny H

@ o}
& m

51 #

)a—iE

: =
x OB
2. N

BEZETEALT I IS —REROEZERRZEH
void a_as_txerr_callback (r_a_as_result_t* p_result);
R_A_AS_Control(R_A_AS_CMD_SET_PARAM) BE#iT&{Z L=a— Iy VB TY,
BEZEFOEZERBRZENLET ., 24 L7 T 5—EYIAHAFMTIi_TMOUT)A
FHELGEICO—ILENET, AEHENEEZIZ, a_as_rxend_callback()BE%+ a1—)L
EhFEJ,
AEHFENYVRAANY RZDIAVTHFRMERYET, BIYRAHDEEEEZHERT 51
O, EOMIZreturn T EESICLTLESL, AHBIEIFTHY., BRHICRETEET,
p_result C ERERR
&K r_a_as result_t TEE LEERERBENMEMSINLTLSEIIOKRS
UATY, BIDOARIEFR 43 BEIOANBTEEZERBROMIEESRELT
{fZ&Ly,
R_A_AS Control(R_A_AS CMD_SET_PARAM) B LT >a—
A7 RFLRICHIE L EREHREEHLET,
EZERROFEMI. K44 EZEBRESEL TS,
Tl
ELCARY FAA MY ADNEYMDEE. 3474 02— NLEHRAICERZERRZIE
LTLZaELy,
IO oDREZAIUTICE>TIE. R_A_AS_Close B#i+>. R_A_AS_Control
(R_A_AS_CMD_ELC_DISABLE) B#i# 4T L= TH. Ra—IL/\v VBEHEMNEFEEN D
EBHYET,

4.6.2 a_as_rxset_callback

a_as_rxset_callback

B OE
Ny s

& |m}
& i

5l

3

)a—iE

TH{

W3

Jillll

TARERTROEZERRZEN

Jillll

BE 2
void a_as_rxset_callback(r_a_as_result_t * p_result);
R_A_AS_Control (R_A_AS_CMD_SET_PARAM)BE#T&EFZ L F=a—IL\v VB TY,
BEZEFOEXZEH/RZBMLET, ZEXTEIYAHAFMTI_EOF)ARLE LI-HE
[Ca—LENFET ., KERZRERIZ,
a_as_rxend_callback()B#+ 3 —IILSNhhFET,
ABEBIEIEVRAANY FSDAVTEFRMNEBYFET, BIVAADGEEEZHERT 51
H, EOMICreturn T 5KS5(CLTLESL, BAHBEFHITHY ., BRHICRETEET,
p_result C ERERR
&R r_a as result t TEE LI-ERERRIPIBMINTODEIDRAS
VRATY,
BSIDAREEK 4.3 BRIDOHBEEZERREORIEESRBLTIEZEL,
R_A_AS Control (R_A_AS CMD_SET PARAM) B#iCiEELF-T>a—
A7 FLRICHG L= EZERREZEHLET,
EZERBROFME, K44 EFREHBRZSBL TS,
Tl
ELCARY FAA MY ABNEMDIZE. 2474 02—\ )LERRNICEZERREIE
LTLEEL,
I a6 DREZAIUTICE>TIE. R_A_AS_Close B#i+>. R_A_AS_Control
(R_A_AS_CMD_ELC_DISABLE) B$# =T L =% T3t . Xa—IL/\v VEHHEFETN S
ZEBHYET,
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4.6.3 a_as_rxend_callback

a_as_rxend_callback

B = BEZETT 4EREXTTHOEZERRZEMN

Ny A -

g void a_as_rxend_callback(r_a_as_result_t * p_result);

i@ BA R_A_AS Control(R_A_AS _CMD_SET _PARAM) B TE&&HZFL-a—/L/\v Y BE#TT,

BEZEBOXZEREZBEMLET, 44 L7 T 5—2E|YAH#(PERI_ERR0)3
EETEIY AH(AFMTi_EOF)MWHE4A L =154 12, a_as_txerr_callback()BI%+>
a_as_rxset_callback() BN Ta—ILEhET,
ABEMIIBIVAHANY FSOAVTFRMERYFET, BIYAHDEEEEHERT 1=
H, EPMICretun T 5KS5(CLTLESL, AHBEFHITHY ., BRHICRETEET,
51 % p_result CERERR
&K r_a_as result_t TEE LEERERBRENMEM I TLSEIIOKRS
VATY,
EHNDOABIETE 4.3 BEIOHNBEEZERBROMIGESRLTIESL,
R_A_AS Control(R_A_AS CMD_SET_PARAM) B LT >a—
A7 FLRIZHIG LIz EZEHRREEHLET,
EZERROFMIE. K44 EZEHBRZEZSBLTIESILY,
)2 —fE Tl
x OE ELCARY FAARYANEBEVDBE. 2474 03— N\LEBAICEZEREREIME
LTLESL,
I a—4ED6DIEERA I JI2&>TIE. R_A_AS_Close BE%i4>. R_A_AS_Control
(R_LA_AS_CMD_ELC DISABLE) BA##=1TLIz%&TH. Ra—IL/\y VEHNEEN S
ZERBYET,

4.6.4 a_as_elctimer_callback

a_as_elctimer_callback

B E ELCARNY FANICE HERZETT —FERERREEM

Ay s -

g B void a_as_elctimer_callback(r_a_as_result_t * p_result);

% A R_A_AS_Control (R_A_AS_CMD_SET_PARAM)BE#TE&HZ L =a—IIL\v V¥ TY,

BEZEROEZEFRZBNLET, REXTTEIYRAAAFMTI_EOF)BNRET 511
[Ca—ILEhFET,
AEHIBIVAANY FSDAVTHXRMNERYFET, BIYAADEEEEHRT 51
., FOMreturnTEHESITLTLESL, BE&IEIHITHY ., BRHIZEKETEZET,
5l p_result CEZERR
&K r_a_as result_ t TEE LEERERBRENMEM SN TLSEIIOKRS
VRTY,
BESIDARTEK 4.3 EBIDOHBREEZEREREOFILESRE LTI,
R_A_AS_Control (R_A_AS_CMD_SET_PARAM) BA#(CigE LF=T > a—
A7 FLRIZHIG LI EZEHRREEHLET,
ERERROHMIE. 44 EZEHBRZSELTIESILY,
) 2—AE L
x OE ELCARY FAARYANEVDBE. 2474 02— \LEBRICEZEREREIME
LTLESL,
IVaA—SAHoDIEERA I UTI2&>TIE. R_A_AS Close B+,
R_A_AS_Control(R_A_AS_CMD_ELC_DISABLE) B ZE/T L1=#% T3, Aa—JL\y
IREBNFEENDZENHY ET,

R11AN0989JJ0400 Rev.4.00 Page 17 of 94
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& 4.3 BEIORAEEEZER/RRDOAG

BEHES AE
p_result[0] I a—45RX% ENCT1 DEZEHR
p_result[1] I a—45X5% ENC2 DEZERHR
p_result[2] I a—45RX5% ENC3DEZERR
p_result[3] I a—45RX4% ENCA DEZEHR
p_result[4] I a—4X45 ENC5 DEZERHR
p_result[5] I a—45RX% ENC6 DEZERHR
p_result[6] I a—45RX4% ENC7T DEZEHR
p_result[7] I a—45X45 ENC8 DiEZEHR

K44 EZERER

Y aHER

EEEER(_result © A > \EH)

result

data status

(AFMTi_TMOUT) #1

BALTI9rIS— | 3=y HBEHADOAEM

i3] aA—Ny Y EBRDHER

F—ABERT

(AFMTi_EOF) %1

By (AR s E- (S [OY % =k

B E2 aA—Ny Y EBRDHER

(] 1. i=00~15

2. ELCARY FAA MY ALBEDDEBE, ROVI IR MEEFTT 2 RERBRIEHTY,
ELCARY FAD M) ADBEDDZE. RO AFMTI_EOF BV AHNRET HFETT — 2 ZIEHR

RIFAMTY,

4.7 A-format E|YAAHND KD

471 a_as0_int isr

a_as0 _int_isr

B = AFMTO_EOF E|YIAADZEFTETEIVIAHNV FS

Ny -

g & void a_as0_int_isr(void);

i BA A_ASChO DZEFZTEIVAAIZHT HEIYRAHNY KT TY,
51 # L

Ja—2fE AL

4.7.2 a_asl1_int isr

a_as1_int_isr

B E

Ay A -

= void a_as1_int_isr(void);
#o#3

51 % L

a—UfE gL

AFMT1_EOF | Y AADZEFTTEIVAHNY K

A ASCh1 DZEEETEIYRA KT BEIYIAHNY RFTT, #

R11AN0989JJ0400 Rev.4.00
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4.7.3 a_as2_ int isr

a_as2_int_isr

| 3% S o

ViE

AFMT2_EOF E|YAHDE| Y AHINY KD

void a_as2_int_isr(void);

A ASCh2 DEZEETEIYRAAICHT HE|YRAHNY RSTY, #
Tl

L

4.7.4 a_as3 int isr

a_as3_int_isr

B =
ANy S

ELIS )
| 2% S ol

2—UiB

(N

AFMT3_EOF &I Y AHDEIY AH/INY B S

void a_as3_int_isr(void);

A ASCh3 DEZETTEIYRAA T BEIYRAHNY KSTY, *
L

L

4.7.5 a_as4 int isr

a_as4_int_isr

| % S o

ViE

AFMT4_EOF E|YAHDE|Y AHINY KD

void a_as4 _int_isr(void);

A_AS Ch4 DZEETEIYRAAICHT HEIYRAHNY RSTY, #
Tl

L

4.7.6 a_asb int isr

a_asb_int_isr

B =
Ny A
E
31 #%
)R —1E

AFMT5_EOF | YAHDE|YAFH/NY KS

void a_as5_int_isr(void);

A_ASCh5 DZIEETEIYRAHTHT 2EVRAHNY FSTT, *
Tl

Tl

4.7.7 a_as6_int _isr

a_asb6_int_isr

B = AFMT6_EOF E| Y AHDEYAH/NY RS

~NyH -

g & void a_as6_int_isr(void);

B A_AS Che DZIETTEIYRAHITKHT BEIVIAHANY FFTY, =

51 # T L

)5 —2fE Tl
R11AN0989JJ0400 Rev.4.00 Page 19 of 94
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4.7.8 a_as7_int isr

a_as7_int_isr

| 3% S o

ViE

AFMT7_EOF | Y AHDE| Y AHINY KD

void a_as7_int_isr(void);

A_AS Ch7 DZEETEIYRAA T HE|YRAHNY RSTY, #
Tl

L

4.7.9 a_as8 int isr

a_as8 _int_isr

B =
ANy S

& o}

oo
| ¥ & m)

A

ViE

AFMT8_EOF ZEI Y ;AHDEIY AH/INY B S

void a_as8_int_isr(void);

A ASCh8 DEZETTEIYRAA T BEIYRAHNY KSTY, =
L

L

4.7.10 a_as9_int_isr

a_as9 _int_isr

]
il

& o >
i
| & 8 m 3

\
=

=L

Ay

AFMT9 EOF Z|YAHDEYAH/NY KS
void a_as9_int_isr(void);

A ASChODZEEETEIYRAA KT BEIYIAHNY RFTT, #
Tl

Tl

4.7.11 a_as10_int_isr

a_as10_int_isr

B =
Ny E

< g |m}
| ¥ 3

3

Ve

AFMT10_EOF Bl Y AAHDEIY :AH /N S

void a_as10_int_isr(void);

A_ASCh10 DZEFETEIYRAHITHT HEYRAHNY RSTE, *
L

L

4,712 a_as11_int_isr

a_as11_int_isr

B = AFMT11_EOF Bl Y AADEIY :AH /N 5

Ny S -

g E void a_as11_int_isr(void);

B A_ASCh1 DZERTEIVRAAHT BEYRAHNY FSTE, *

5l % L

)3 —21E L
R11AN0989JJ0400 Rev.4.00 Page 20 of 94
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4.7.13 a_as12_int_isr

a_as12_int_isr

B = AFMT12_EOF E|YIAADEIYIAH /N K

Ay s -

g & void a_as12_int_isr(void);

B A_AS Ch12 DRIETTEIYRAHHT BEIURAHNY FSTT, =
5l # L

JR—iE AL

4.7.14 a_as13 int isr

a_as13_int_isr

B = AFMT13_EOF EIY AHDEIYAHNY RS

Ny -

= void a_as13_int_isr(void);

5 B A ASCh13DZERTEIYRAAHT BEYRAANY FSTY, *
51 # 7L

a—fE L

4.7.15 a_as14_int_isr

a_as14_int_isr

B = AFMT14_EOF £| Y AHDEIYAH NV KS
Ay A -

g B void a_as14_int_isr(void);

B A_ASCh4 DZEFZTEIVRAAKT 2BIYRAANY FSTE, =
5l L

ya—2fE L

4.7.16 a_as15_int_isr

a_as15_int_isr

B = AFMT15_EOF £| Y AHDEIYAH NV KS
Ay -

g B void a_as15_int_isr(void);

3o A_AS Ch15 DZEETEIY RAA T BEIYRAANY ST, #
5 % L

)R —1iE L

[(F] #WHIREOF v RILKRETIEH., FhhFERA, FRITDZF Y RILEEELI-EEICHETHF I
DENYAHNY FSHRELRET,

4.7.17 a_as_err_isr

a_as_err_isr
B = PERI_ERRO | Y AADE Y AH/NY K5
Ay -
g B void a_as_err_isr(void);
i A A_AS ChO~15 DR A LT 7 FEIYAAHICHT HEIYIAH/NY RTTY,
5l % L

)R —1iE Tl
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4.8 EnDat AP| E8%t1t4%
4.8.1 R _ENDAT_Open

R_ENDAT_Open

B =
/\J'Sl

B

& ot >

El

&

a2 —1iE

e

EnDat T > o —4 HIHOEA

r_endat_rzt2_if.h

r_endat_err t R_ ENDAT_Open(const int32_tid, r_endat_info_t* p_info);

EnDat K5 A NIETEDMHAREZITLET,

1. Toa—50OMEE Ny T —FEFIToa—FERXAWE)

2. EEEEMEDETE

I a—SDEREHRAR. 13VEBRICKEREETLTLESY, T, ¥—J1L
DimEEEZ BENAIE LE I H. R_ENDAT_CABLE_DELAY EIDBIEEDA. BITEH KK
LG8 Z02RERBMNEY 9. AIENITATERRLEO 2 —iE
ENDAT_ERR DRV #RLZE9,

id (FHTAHIDEHRELET, (r_endat rzt2 dath TEESNTLET, )
R_ENDATO_ID c Fr R0 EEE
R_ENDAT1_ID C Fr R EEE
R_ENDAT15_ID : %«vfmb 15 Z18%E
LEELLSY D BT
p_info IO DEREHRELET,
I a—5DEREHML=#ER r_endat_info t D7 KLRZEEL TKL
=&y,
ENDAT_SUCCESS I EERT

ENDAT_ERR_INVALID_ARG  BET (id, p_info [Z#EE L = e_endat_info_t #8i& K
DA VNEHPIRESNTVEIMETY)

ENDAT_ERR_ACCESS c BELT (BEIZ open S TWWETY)

ENDAT_ERR_DRV CBERT (T —FOMBEICRELELTR)

I a—5 0O ETIE, Mode command “Encoder receive reset” Mi%{S. Word

13: “Number of clocks” ®') — . Word 0 “Error messages”. Word 1: “Warning

messages” DY JVTF7ET-o>TVWET, Ny TU—R{EToa—FOMERILZIT IR,

ABEHEITRIC HEIDENHAIN $t 7 7 5 —> 3>/ — F(v03)®D TPower-on

procedure] ZBEICL T, Ny T —EI a—FIIRHELLEEFEMLTLES

LY,

4.8.2 R_ENDAT_Close

R_ENDAT_Close

B = EnDat T O—F DHFlfEZE#T
Ny S r_endat_rzt2_if.h
g r_endat_err_t R_ENDAT_Close(const int32_t id);
BT BESNEFYoRIILOEDat T a—4DHEERT LET,
3| # id fERITAHIDZEEELET, (r_endat_rzt2 dath TEZSNTWET, )
R_ENDATO_ID C FrRIL0EHEE
R_ENDAT1_ID CFrRIL1EEE
R_ENDAT15_ID c Fre )15 EIEE
LR D BREAT]
y3—2fE ENDAT_SUCCESS c IEERT
ENDAT_ERR_INVALID_ARG CEBERT BELLAARAESNTULELMETY)
ENDAT_ERR_ACCESS CEBERT (VI TR MEEEFTY)
R11AN0989JJ0400 Rev.4.00 Page 22 of 94
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4.8.3 R_ENDAT_GetVersion

R_ENDAT_GetVersion

B = IVa—FIF FSA41\DN—2 3 VERE

Ny S r_endat_rzt2_if.h

g uint32_t R_ENDAT_GetVersion(void);

E EnDat FS A4 /\DN—2 3 v ERMBLET,

5l % L

1y —21E N— 3 VIER cEF16EY MIADY—N—=D 3> FHR16EY M

AF—N—=23 UHAEHMENET,
f5) R Y EA 0x00010002 DiF4E. Ver.1.2

4.8.4 R_ENDAT_Control

R_ENDAT_Control

B = EnDat T > a—4 Dl
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);
% BA 58 cmd ZfE>TEnDat T a—4Z##EMLET, &lffla~ > FOBEIL [4.8.5 EnDat
wEa<T b ZBRLTIESLY,
2| % id FHTAHIDEHRELET, (r_endat rzt2 dath TEESNTLET, )
R_ENDATO_ID C FrRIL0EEE
R_ENDAT1_ID CFrRIL1EEE
R_ENDAT15_ID  Fre )15 EIEE
LR D BREAT]
cmd :av vk
RAIE T4.14.6(2) r_endat_cmd_t] SH&,
p_buf : & cmd IZ/I59 5518
)a2—1E ENDAT_SUCCESS CIEERT

ENDAT_ERR_INVALID_ARG CERERT (d,cemd MRESATULELIMETY)
D) Z—MElE T485EnDatfllffla~ > k] ZZRL TSN,

E3 ABEBETHIZ. &3 R_ENDAT Open #EfTLTL &L,

il
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485 EnDat#lffla<> K
(1) ENDAT_CMD_REQ

ENDAT_CMD_REQ

B = EnDat T>a—4~J U TR %EEE
Ny A r_endat_rzt2_if.h
g B r_endat_err t R_ ENDAT_Control(const int32_t id, constr_endat_cmd_t cmd, void *const
p_buf);
% BA EnDat T>a—4~J VTR MEEELFET,
1) TR FEE 1EIZX L T endat_callback B#A 1 Ea—)LEhE T,
Continuous E— FEREZH#IZ L1154 . ENDAT_CMD _POS STOP #%17L T
endat_rdst_callback BigiASa—)L S B FE T, endat_poscon_callback B#AAa—/LEh
mTEI,
ELC E— FEREZE#IZLT-35E. ENDAT_CMD_POS_STOP #%E4TL T
endat_rdst_callback BB I —IL SN BHFE T, ELCHhLELNSA XY MMIREHLTY
DIRMEEELTITET . VIV IR MEEDRUIZ, endat_poscon_callback Bk A
a—)LEnFET,
5| # id fEATSIDEEELET, (r_endat_rzt2 dath TEZINTWET, )
R_ENDATO_ID C FrRIL0EFIBE
R_ENDAT1_ID C F R EEE
R_ENDAT15_ID C Fr R 15 FIEE
Lz D EXEARA
cmd : ENDAT_CMD_REQ
p_buf U TR MER
) TR MEREKRMLT-r_endat_req tHEEARDORS V2 ZIEELET,
r_endat_req_t #EE A DML [4.14.4(3) r_endat_req_t1 S,
)3 —21E ENDAT_SUCCESS CIEERT
ENDAT_ERR_INVALID_ARG C BERT (id, cmd BRE SN TULVRLME. p_buf A
NULL. p_buf [Zf§%E &t1= r_endat_req_t & A D A
UNEHPRESNTUVELMETY)
ENDAT_ERR_BUSY C BERT (XELEGD, FLIXSTATRLY RS
RDY4STRB Ev FH 0 D-HIRIETEEHEA)
ENDAT_ERR_ACCESS BERT BAFYRILSIRABSINTOERA)
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(2) ENDAT_CMD_POS_STOP

ENDAT_CMD_POS_STOP

mt > &
\J
o S i

lE_Hl
&=

5l

3

)R —1iE

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— F CZEMEH(Z(L Continuous E— FEREZEMIZ, Ff=. ELCE—F
TARNY FRIHAEZEVEFICTELC E— RREEZEMICL, EnDat T a—4H 50
NMEEDEHRZEEZFLELES,

MEEOERZELENMTOATOVEWNEEIZIK, T5—%&RLET,

id fERITSHIDZEEELET, (r_endat_rzt2 dath TEZSNTWET, )
R_ENDATO_ID CF Y RIL0EHEE
R_ENDAT1_ID CFrRIL1EEE
R_ENDAT15_ID C Fr R 15 FIBE
EELS D BEAE
cmd : ENDAT_CMD_POS_STOP
p_buf fEALFEREA (NULL ZHEELTLEED)
ENDAT_SUCCESS C ERET
ENDAT_ERR_INVALID_ARG  : BEE#T (d, cmd MREESNTULELMETY)
ENDAT_ERR_ACCESS . BE# T (Continuous E— KW ELC E— KAAEMA

DIIRMAEFEESATVEEA)

4.9 EnDat 1—%—F&EHLHR

4.9.1 enc_init_tclk_wait_callback

enc_init_tclk_wait_callback

B OE
Ny s

@ o}
& m

51 #
B3 —fE

TCLK i Hi 71585 1 O i B s A& AR %K

void enc_init_tclk_wait_callback(void);

R_ENDAT_Open ¥ TE{E T 22—\ Y I BEHTY ., ERShi-Toa—20#H1t
WET, Toa—4%0O TCLK i FH HFABNEEICHKT SEMEERLET, 100us L
EREHTHINEZToTL LS, BHEAEFFTHY ., BHIZRETEFT,

mL

L

4.9.2 enc_init_reset_wait_callback

enc_init_reset_wait_callback

B = Ioa—4Yty MEOFHERERBEK

Ny -

g E void enc_init_reset_wait_callback(void);

BT R_ENDAT Open ¥ TEHT 51— IN\V VB TY, ERShi-Toa—-5 09
WET, Toa—50)ty MUEBRICHFHT DRMZEZERLET, 60ms LLEFHT D
WEBETH>TLIEZEWL, BHLEFITHY . BRIZEETEET,

5l % L

)5 —2fE L
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4.9.3 enc_init_mem_wait_callback

enc_init_mem_wait_callback

B OE
Ny S

& |m}
& i

5 %
)R —1iE

I aO—5DAF)I)TEIRDZA LTV IS RAEFHEEERE £ RS

void enc_init_mem_wait_callback(void);

R_ENDAT_Open ¥ TE{E T 22—\ YIBHTY ., ERShi-Toa—20#H1t

WEBT, AFRVIVTEERTIVNEDZA LT IS5 RHBICAVSFEEFRZ E/RK

LEF, 743us * LI LFHT IUEBEToTLLES L, BBLEHITHY. BHIZHRET

TFETS

[;£] (2clock + mode command(6clock) + MRS code(8clock) + 16¢lock + 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 ZEL TLVET,
I O—FOWNEIENERFIL S A /\HNTEEY O v Y B % 100kHz IZERE L
TWET, BEEBB tolZ7r—TILEN150m DIFEZBRELTWET, ZHAD
I a—4F, T—TLRICEOLE THFEFRIZHAEL T I,

L

L

4.9.4 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#ITEERY 52— IL/\v JBHTY, #Esniz-T>a1—Z O
WMET, TUA—INNRTA—FEERETINEORA LTI IS —REICANSHF
BEMEERLET, 13ms L EHHT HUNEET > TS, EHAEHITHY.
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 ZEELTWLET,

I O—FONELNERFIEFS A /\NTHEEY By U BKEZE 100kHz ITEEFE L
TWEYT, EEFM to(X7r—TILEN150m DIFEEZEELTVWET, ZFAD
I a—4F, T—TLRICEOLE CTHFEFRIZHAEL T I,
5l L
)5 —2fE L
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4.9.5 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 B TEHRT 52— IIN\V VB TY, ERIhi-Toa—-5DOWEIE

WMIBT, 7—INWoEBEFAET 2NEDFI A LT FIS—HREICAVLSFHEEREZ

ERLET, 588us™* LILHHT ZMNEBETHoTLLESL, BEAIKHITHY ., BHIZHE

ETEET,

[E]  tea(5us)+( Start(1clock) + Error(1clock) + K * 4 VZIET— 4 D bit #

(48bit)+CRCbit #1(5bit))x(1/100kHz)+ tm(30us) + tr(0.5us) + tp(1.7us) = 587.2us #
EELTWET,
I a—SDNHENERFIEI RS A /\NTEEY O Y EKREZ%E 100kHzZ IZERTE L
TWET, BEEBRB tolZ7r—TILEN150m DIFEZRELTWET, ZHAD
Iva—4, 5—JLRICELETHEHREBRZRAZLTIESL,

L

L

4.9.6 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)B# T&#J 51—/ \v VB TT, VI I X
MRt T —2ZEBRETBMLES,
AEHIIBIVRAANY FSDAVTIXFRMERYET, BIYAADEEEEHERT 51
H, EPMICretun T 5KS5(CLTLESL, AHBEFHITHY., BRHICRETEET,
5| # p_result CESEHR
EZERBERMLE-EBEARr endat_result tDRA V2T, RDYY
IR MEEFTTIRERBRIFITY,
p_err i R F
EZEMRREEM L =&KX r_endat_protocol_err t DRA 2 TY, X
DV IR MEEFTTEZEHBRIEIEUTT,
1y —21E L
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4.9.7 endat_poscon_callback

endat_poscon_callback

#H E
Ny E

>

@ o}
& m

)a—iE

1)4 TR Fi%{E(Continuous E— K, ELC E— R)IZR I 2T — 2 ZEHRBABEHK
void endat_poscon_callback(r_endat_result_t * p_result, endat_protocol_err_t *p_err);
Continuous E— K ELC E— FTT—4E{EZ 4TS5 BIC. R_ENDAT_Control
(ENDAT_CMD_REQ)E#TE$ET 53— I\ vIBEHTT, VI IR MITET—4
ZEXREZBHMLET,
ABEHIIBIVAANY FSDAVTXFRMNERBYET, BIYAADEEEEHERT 51
H, EOMICretun T 5KS5(CLTLESL, AHBEFHITHY ., BRHICRETEET,
p_result C ERERR
EZERREEML=1EE&EA r_endat_result_tDRA V2 TT, RO Y
IR MEREFEFTTIZERBREIFYTT,
p_err i R F
EZIEHERE ML I=#:E/K r_endat_protocol_err tDRA V2 TT, X
DYV IR MEREEFTT—IAZERRETEYTT,

4.9.8 endat_rdst_callback

endat_rdst_callback

B = ROT—2EENFABTRETHSIZ EEFEMT Ha—)L/Ny Y B
Ny -
g E void endat_rdst_callback(void);
i BA R_ENDAT_Control(ENDAT_CMD_REQ)EA#iT&8kd 52 —IL/N\y VB TT, VI IR
FEEIZRTET—AZENETL. ROT—FEELNAETHILEEEMLET. Bl
Y IAAHFELERIC STATR LY XS RDY Ew kA1 D & & endat_callback D &IZa—
ILENFET,
Continuous E— R4 ELC E— FTEIMEFIE. T—2RENTET TSV,
endat_poscon_callback B#iD#&IZa—ILEhFET,
ABEBMIEBNYIAHANY FSDAVTFRAMERBYET, BIVAHDICEREHERT S
H, EOMICretun T 5KS5(CLTLESL, AHBEIFHITHY., BRHICRETEET,
5 # L
y3—2fE L
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4.10 EnDat E|Y ) AH/NV KD
4.10.1 endatO_rx_int_isr

endatO_rx_int_isr

B = FrRIL0OT—EZETTEVYRAAN S

Ny -

g B void endat0_rx_int_isr(void);

B EnDat ¥+ &)L 0 DTFRDEIYAHAERITHT 2B YVRAANY FSTY, =

1. ERR1, IERR2 & Y) 52 4
2. WTDG &Y iA#
3. EMPFR1-3 &Y A

5l & mL

ya—2fE L

4.10.2 endat1_rx_int_isr

endat1_rx_int_isr

B = FrrNAT—3ZERTEYVRAZND LS

Ay s -

g B void endat1_rx_int_isr(void);

% A EnDat F ¥ /)L 1 D TFEDENYAAERIZHT HEIYIAH/NY FFTT,

1. ERR1, IERR2 & Y) 52
2. WTDG &Y iA#
3. EMPFR1-3 &Y A#H

51 % L

VE—2fiE L

4.10.3 endat2_rx_int_isr

endat2_rx_int_isr

B = FrrN2T—3RERTEVRAHNVES

Ny -

g B void endat2_rx_int_isr(void);

B EnDat ¥+ RJL 2 DTFROBENYAHAERITKHT 2B YRAAHANY FSTY, #

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

5l & mL

VE—2fiE L

4.10.4 endat3_rx_int_isr

endat3_rx_int_isr

B = FrRILIT—EZETTEYRAANS S

Ny -

g B void endat3_rx_int_isr(void);

B EnDat ¥+ R 3D TFROBEYAHERICKHT 2B YRAAHANY FSTE, *

1. ERR1, [ERR2 & Y ;A
2. WTDG &Y iA#
3. EMPFR1-3 &Y AH

3 & mL

)a—iE mL
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4.10.5 endat4_rx_int_isr

endat4_rx_int_isr

B = FrrINAT—2RETRTEYVAANY RS

Ay -

g B void endat4_rx_int_isr(void);

B EnDat ¥ &)L 4 DTFEDEYIAAERICHT 5B YRAH/NY FFTT, *

1. ERR1, IERR2 & Y) 52 4
2. WTDG &Y :A#
3. EMPFR1-3 &Y A#H

5 % mL

ya—2fE L

4.10.6 endat5_rx_int_isr

endat5_rx_int_isr

B = FrRILET—EZETTEVYRAAN S

Ny -

g B void endat5_rx_int_isr(void);

B EnDat ¥+ &)L 5 DTFRDEIYAHERITHT 2B YVRAANY FSTY, =

1. ERR1, IERR2 & Y) 52 4
2. WTDG &Y :A#
3. EMPFR1-3 &Y AH

5l & mL

ya—2fE gL

4.10.7 endat6_rx_int_isr

endat6_rx_int_isr

B = FrRIL6 T—EZETTEVYRAAN S

Ny -

g B void endat6_rx_int_isr(void);

3t B EnDat ¥+ )L 6 D TFRDEIYAHAERITKHT 2B YRAAHANY FSTY, *

1. ERR1, IERR2 & Y) 52 4
2. WTDG &Y iA#
3. EMPFR1-3 &I YA

5l & mL

VE—2fiE L

4.10.8 endat7_rx_int_isr

endat7_rx_int_isr

B = FrrNT T—3ZERTEYVRAZNVES

Ny -

g B void endat7_rx_int_isr(void);

B EnDat F v RJ)L 7 DFROBEYAHERITKHT 2B YRAAHANY FSTY, *

1. ERR1, IERR2 &l V) ;A&
2. WTDG &Y iA#
3. EMPFR1-3 &Y iAH

51 % mL

VE—2 g L
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4.10.9 endat8_rx_int_isr

endat8_rx_int_isr

B = FrrIIL8T—EAZERTEYRAH#NVES
Ay s -
g E void endat8_rx_int_isr(void);
B EnDat ¥+ )L 8 DTFRDEIYAHERITHT 2EIYVRAANY FSTY, =
1. ERR1, IERR2 & Y ;A &
2. WTDG & Y A
3. EMPFR1-3 I Y AH
5l % L
)a2—1E L
4.10.10 endat9_rx_int_isr
endat9_rx_int_isr
B = FrRILIT—EZETTEVYRAAN S
Ay s -
g E void endat9_rx_int_isr(void);
B EnDat ¥+ RJ)L 9 DTFRDEIYAHERITHT 2B YRAANY FSTY, =
1. ERR1, IERR2 & Y ;A &
2. WTDG & Y A
3. EMPFR1-3 &Y AH
5 # L
)a—fE L
4.10.11 endat10_rx_int_isr
endat10_rx_int_isr
B = FrRIL10 T—2ZETTEYRAAN S
Ay s -
g E void endat10_rx_int_isr(void);
3t B EnDat ¥+ RJL 10 D FENE Y RAAERICKHT BB YRAHNY FFTT, *
1. ERR1, IERR2 & Y ;A &
2. WTDG &I Y A
3. EMPFR1-3 &Y AH
5 # L
1y —21E L
4.10.12 endat11_rx_int_isr
endat11_rx_int_isr
B = FYRILM T—EZERTEYRAHNV LS
Ny -
g E void endat11_rx_int_isr(void);
B EnDat F v RJL 11 D FEDE Y RAAERICHT BB YRAHNY FFTT, =
1. ERR1, IERR2 & Y ;A &
2. WTDG &I Y A
3. EMPFR1-3 &l AH
5l L
)3 —21E L
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4.10.13 endat12_rx_int_isr
endat12_rx_int_isr
B = FYRIL12 T—EZETTEVRAAN S
Ay s -
g E void endat12_rx_int_isr(void);
B EnDat ¥+ RJL 12 D FEEDE Y RAAZERICHT HEYRAANY FFTT, =
1. ERR1, IERR2 & Y ;A &
2. WTDG & Y A
3. EMPFR1-3 I Y AH
5l % L
)5 —2fE L
4.10.14 endat13_rx_int_isr
endat13_rx_int_isr
B = FrRIL 1B T—EZETTEVYRAAN S
Ay s -
g E void endat13_rx_int_isr(void);
B EnDat ¥+ RJL 13 D FEEDE Y RAAZERICHT HEIYRAANY FFTT, =
1. ERR1, IERR2 & Y ;A &
2. WTDG & Y A
3. EMPFR1-3 &Y AH
5 # Tl
) B —2fE L
4.10.15 endat14_rx_int_isr
endat14_rx_int_isr
B = FYRILIAT—RZERTEIVRAHNV RS
Ny -
g E void endat14_rx_int_isr(void);
3t B EnDat ¥+ RJL 14 D FEDE Y RAAERICHT BB YRAHNY FFTT, *
1. ERR1, IERR2 & Y ;A &
2. WTDG &I Y A
3. EMPFR1-3 &Y AH
5 # L
1y —21E Tl
4.10.16 endat15_rx_int_isr
endat15_rx_int_isr
B = FYRILIE T—EZERTEIVRAHNV LS
Ny -
g E void endat15_rx_int_isr(void);
B EnDat ¥+ RJL 156 D FENE Y RAAERICKHT BEIYRAHNY FFTT, *
1. ERR1, IERR2 & Y ;A &
2. WTDG &I Y A
3. EMPFR1-3 &l AH
5l L
)3 —21E Tl

(] #MHREBOF v RILRETIE, EbhhFEA, FRTEIFYRILELEELELEZICHBT HF Y RIL
DENYRAHNY FINMEDRET,
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4.11 FREIY AH—E

#: 4.5(Z Dual Encoder KRS A N\THEAT 2EYA#ZRLET, FY¥RILEEFTo-EHEIZIE. Afomat
I aA—4AEEnDat Ty aA—SDEYAAF Y RIVERICEST, FhhdIDELZEHLYET,

%= 4.5 Dual Encoder K A /\THERT BHEH Y AH

Y AH ID * B
CR52 kR | CAS55 kR
ENCIF_ERRO 388 417 ChO~Ch15D % A L7 FTEIYAHNRE LET
ENCIFO0_INTO 389 716 ChO A-format T>a—4®. Ch0 DT—4 Z{ERT TE
YAADFEELET,
ENCIFO1_INTO 390 720 Ch1EnDat T>I— 4D TFRNE Y AHERTE Y AHA
RELFET

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

[X] Ho7)7a45 5 LIZIE. CPU a7 Cortex-R52 TEIYET % CR52 k& . CPU a7 Cortex-A55 TH)
59 % CAS5 RN DY £9 . CR52 k. CA55 FRIZFNFNDIRIZEAT AT,

412 EH/TS5—a—F—&

RAGBICEH/IZ—O—FEERD—EZRLFET, EERICOVTHEH., TAhZhORESBLTIZS
Lo EnDat® T S5—a— K& M4.14.6(1)r_endat err t] Z8BLTLEELY,

K46 ERIS—O—FERRND—E

xES AR

=47 A-format FS A NTHERTHI1—F—EEDEH(r_a_as_rzt2_config.h)

%458 A-format K5 A /\DIE$E

4.9 AAS I a—5FDERAR

% 4.10 R_A_AS_Control B#iDflfHIa< > K

= 4.1 A-format Ew kL— k

% 4.12 A-fformat T>a—47 KL R

= 4.13 A-formata< > K

= 4.14 A-format TS5 —a— K

* 4.15 EnDat FS A /N\THEAT 51— —EEXDEL (e_endat_rzt2_config.h)

& 4.16 EnDat22 E—Kav v K

x® 4.17 EnDat #5070 ¥ AR

% 4.18 EnDat Watchdog Timer @ B[ 0 B 1

x4.19 EnDat T— % E£{ERMBEFDT—4 Low HifE

*& 4.20 EnDatMRS O— F—%&
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£ 4.7 Aformat RS A NTHEAT 51— —ERDEH(r_a_as_rzt2_config.h)

EHB REE AR

R_A_AS T2 ONE_2500KBPS | 0x0000 | Ew kL — k#%2.5Mbps. EEAXMN 15 1 DBED
BRSEL L X4 TM Ew FEEE(E =

R_A_AS_T2_ONE_4MBPS 0x0000 | E k L— kA% 4Mbps, #E#EARH 15 1 DHED BRSEL
LUZRS TM Ew hERESE *

R_A AS_T2 ONE_6670KBPS | 0x0000 | Ew k L— FA'6.67Mbps. E#EAXA 151 DIBEED
BRSEL LY X4 TM Ew FE&5E(E =

R_A AS T2 ONE_8MBPS 0x0000 | Ew kL — kA 8Mbps. ?ﬁﬂ.ﬁﬁﬁ{ 1%t 1 DiZFED BRSEL
LCAAZ TMEY FEEE

R_A AS T2 BUS 2500KBPS | 0x001A | Ew kL — kA% 2.5Mbps. EfEAXA/NZADIBE D BRSEL
LR TMEw FEEME =

R _A AS T2 BUS_4MBPS 0x0010 | Ew kL — FAY4Mbps., AN NI DB ED BRSEL L
CZXAZTMEY FREME =

R A AS T2 BUS_6670KBPS | 0x0009 | Ew kL — k5% 6.67Mbps. EfEAXA/NZA DB S D BRSEL
LR TMEw FEEM =

R_A_AS_T2 BUS_8MBPS 0x0008 | E'w kL — kH¥8Mbps, EfEAXA/INZADIBESD BRSEL L
CRATME Y FEEE

GE] oW T00 S ATIIHREREEERL PR FICHRELTVET,

%= 4.8 A-format S A /\DiELE

EH B REE AES

R_A AS_A_FORMAT 0 A-format K54 /\ZE1ETE

£49 AASLIVO—SDEHRARK

A BEE NE
R_A_AS _ONE_FOR_ONE 0 1% 1
R_A_AS BUS 1 INR R

% 410 R_A_AS Control B# %~ > K

EHB REE AR

R_A AS CMD_SET_PARAM OxAF000000 O IR MERERTE

R_A_AS_CMD_ELC_DISABLE | OxAF000002 ELCARU MASD M) HEEML

R_A_AS_CMD_TX_TRG O0xAF000003 F)AIZKDaT Y FEEXRE

R_A_AS_CMD_TX ELC OXAF000005 |ELCAARY FAA MY AIZLBaT Y REEZERE

F= 411 A-format Ew FL—

EHA R EfE AR
R_A_AS_2500KBPS 0 2.5Mbps
R_A_AS_4MBPS 1 4Mbps
R_A_AS_6670KBPS 2 6.67Mbps
R_A_AS_8MBPS 3 8Mbps
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£412 AformatToa—4HF7KLR

A BEE NE
R_A AS ECN1 0 IVaO—4ERHENCIDODIYa—EF7KLRA
R_A AS _ECN2 1 IVaO—4RHENC2OIYaA—XTF KLRA
R_A AS ECN3 2 IVaO—4SEHENC3IDIYaA—4F7KLR
R_A AS ECN4 3 IVaO—45RHENCADIYaA—XT KLRA
R_A AS ECN5 4 IVaO—4RHENCSOIYaA—XF7 KLA
R_A_AS ECN6 5 IVaO—4%EASENC6DIYa—4T7KLR
R_A AS ECN7 6 IVaO—4SESENCTOIYaA—XT7KLRA
R_A AS ECNS8 7 IVaO—4RSENCSDIYa—4F7 KLRA
% 4.13 Aformata<> K
T BEE NE
R_A_AS CDFO0 0 aAv 2 KF—42IJL—LCDFODEETY,
R_A AS_CDF1 1 AYYRTF—42IJL—LCDF1DEETY,
R_A AS CDF2 2 AY Y RTF—42IJL—LCDFR2DEETY,
R_A_AS CDF3 3 aAvX 2 KF—42IJL—LCDF3NDEETY,
R_A AS_CDF4 4 AYYRTF—42IJL—LCDFADEETT,
R_A AS_CDF5 5 AYYRTF—42IJL—LCDF5MEETY .
R_A_AS CDF6 6 aAvX 2 KF—42IJL—LCDF6DEETT,
R_A_AS CDF7 7 AX 2 KF—2IJL—LCDFTODEETY,
R_A AS_CDF8 8 AvYYRTF—42IJL—LCDFSDEETY,
R_A AS_CDF9 9 AYYRTF—42IJL—LCDFOIDEETT,
R_A_AS_CDF10 10 AYY KRTF—2IJL—LCDFIODEETT .
R_A AS_CDF11 11 aAvY RTF—42JL—LCDF11 DEETY,
R_A AS CDF12 12 AvY RTF—42JL—LCDFI2DEETY,
R_A AS_CDF13 13 AYY RKTF—2IJL—LCDFI3DEETT .
R_A AS_CDF14 14 AYY KRTF—2IJL—LCDF14DEETT,
R_A AS_CDF15 15 aAvY RTF—42JL—LCDFI5DEHETY,
R_A AS _CDF16 16 AvY RTF—42IJL—LCDF1I6 DEEHETY,
R_A AS_CDF17 17 AYY RKTF—2IJL—LCDFITDEETT .
R_A AS _CDF18 18 aAvY RTF—42JL—LCDFI8DEETY,
R_A AS_CDF19 19 aAvY RTF—42IJL—LCDFI9DEETY,
R_A AS_CDF21 21 AYY KRTF—42IJL—LCDFR2I DEETT .
R_A AS_CDF22 22 AYY RKTF—2IJL—LCDF2DEETT .
R_A AS_CDF27 27 aAvY RTF—42JL—LCDF2T DEETY,
R_A AS _CDF28 28 AvY RTF—42JL—LCDF28DEHETY,
R_A_AS_CDF29 29 AYY KRTF—2IJL—LCDF29DEETT .
R_A AS_CDF30 30 AvY RTF—2IJL—LCDF30DEHETY,
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& 414 Aformat T5—a—FK

E#A REfE AR
R_A_AS_SUCCESS 0 EEET
R_A_AS_ERR_INVALID_ARG | -1 EIMEE
R_A_AS_ERR_BUSY 2 AP| #3217 T & 75 L VIR EE
R_A_AS_ERR_ACCESS 3 APl DETIBF TS —

% 4.15 EnDat FSANTHEAT 1 —HV—EERDEH (e_endat_rzt2_config.h)

EH 4 REE B
R_ENDAT_CABLE_DELAY 5 EEEBEZEHTHES SEMTYT, 5~255 M5
ELTLIEEL,
R_ENDAT_ADD_NUM Ou ZIET B IERE

# 416 EnDat22E®—Frav 2k

B REME kS

R_ENDAT_POS 0x07u lEncoder send position values] A< > F

R_ENDAT_MEM 0xOEu l'Selection of memory area] <> K

R_ENDAT_RX_PARAM 0x1Cu lEncoder receive parameter] < > K

R_ENDAT_PARAM 0x23u lEncoder send parameter] O > F

R_ENDAT_RESET 0x2Au lEncoder receive reset] A< >

R_ENDAT_POS_ADD_DATA 0x38u lEncoder send position values with additional data] =
UK

R_ENDAT_POS_MEM 0x09u lEncoder send position values and selection of the
memory areal A< 2 K

R_ENDAT_POS_RX_PARAM 0x1Bu lEncoder send position values and receive
parameter] A< > K

R_ENDAT_POS_PARAM 0x24u lEncoder send position values and send parameter |
av vk

R_ENDAT_POS_RX_ERR_RE | 0x2Du lEncoder send position values and receiver error

SET reset] A< K

(] F##(E HEIDENHAIN #ICBL&h+ 5 & TAFHEEL: EnDat Specification] #SBL T 2&
LY,
% 417 EnDat#{EV O v U BEIRM
B BREME RES

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 O0xFu 0.1 MHz

(] EEEEMBIEFHD (delay comp=true) ICLTHEAL TLEELY,
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% 4.18 EnDat Watchdog Timer & B 5] 0 B it

EHB REE
R_ENDAT_WD_RANGE_US 0x00u Watchdog Timer DD BN 1 OF
R_ENDAT_WD_RANGE_MS 0x80u Watchdog Timer DB D BEGIA S 1) 7

% 4.19 EnDat T— A X {ERMIBEFDT—4 Low HAfE
EH L BREE

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 1.5us®
R_ENDAT_TST_2US 0x04u 2us*®

R_ENDAT _TST 4US 0x05u 4us*
R_ENDAT_TST_8US 0x06u 8us*
R_ENDAT_TST_10US 0x07u 10 us =

CEX] 7—% Low BiIRISREAHYET,

HMIN—FKYITrvI=

AT7IWVESRBLTIESL,

R11AN0989JJ0400 Rev.4.00
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% 420 EnDatMRS 10— F—§&

EH A R EE kS
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 0x4Au | Send test values, word 2
R_ENDAT_MRS_TEST_MSB 0x4Bu | 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 Ox4Fu | 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 0x5Fu | 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 0xA3u | Parameters of the encoder manufacturer 2
R_ENDAT_MRS_ENC_MANU3 0xA5u | Parameters of the encoder manufacturer 3
R_ENDAT_MRS_OPE_PARAM 0xA7u | 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 O0xBFu | Parameters of the section 2 memory area
R_ENDAT_MRS_OPE_PARAM2 0xBBu | Operating parameters 2

(;¥] E#I& HEIDENHAIN #ICfWZ&Ht 5 &L TAFAEE/L [EnDat Specification] 8B L T2

LY,
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4.13 EIEREH—F

#4211

HoINaA—FTHERATIEEREREZRLES., Yo TLa—FTHERAT IETERES
F, BESATSIVTERSNATVET,

%421 Yo7 a—KFTEHEATIETIREHR
URIL AR
int8_t 8EY FEH, FHEHY (BESAITZVIZTER)
int16_t 16EY FEH, FEHY (BESAITSVICTER)
int32_t 2EY FEH, FEHY (BESAITZVIZTER)
int64_t 64 Ey FEH, FHEHY (BESAITZVYIZTER)
uint8_t 8Ew FEY, HELHL (BESAISFVIZTER)
uint16_t 16EY FEH, FELL BESAITSVICTER)
uint32_t 2EY FEH, FELL (BESAITZVIZTER)
uinté4_t 64 Ev FEH, FELL (BESAITSVUIZTESR)

R11AN0989JJ0400 Rev.4.00
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4.14 BEWRFRFESIEERE-F

FTEGRBERARKINZRED-EZRHELET.

4.14.1 A-format A& {A
(1) r_a_as_info_t

A_AS HIEER D EALIEER.

typedef struct
{

uint8 _t connect;

uint8_t bitrate;

uint16_t ifmg;

}r_a as info_t

EmAR

AAS LI O—4SDEGEARERELTLLEEW, BET SEIE
%49 AASEIVI—4FDERMAR] 25RBL TSI,
KARBREIEIBRSEL LYV RAIZRMENET,

EvykL—F

IVa—5ELEDBEICETSEY FL—REHEELTLEXL, BE
T5EIL TF411 Aformat Ew FL— k)] ZSBL TSI,
MAKFEFBRSEL LY R ZFICRBENET,

Y—UUiE

¥RZT2M F')L— 7 A-format K5 A /N I/F E DEBEDF-HIZEKIT S
hTWET, BEMEIX. RZT2H TlHELIFEE A,

R11AN0989JJ0400 Rev.4.00
Apr 24.26
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(2) r_a as req_t
I a—FITEET D) I IR MER,

typedef struct

{
uint8_t encadr;
uint8_t cmd;
uint8_t memadr;
uint16_t memdat;
uint32_t encid;

r a_as_result_cb_tcbadr txerr

r a_as_result cb_tcbadr rxset;

r_a_as_result_cb_t cbadr_rxend;

bool pre;

}r_a as req_ t

I>va—4F7FKLRA
I a—ST7RLAFRELTLESL, IBET AHEIL TR
412 Aformat T>a—4T7 FLRX] #8BLTESL,
CNDHFEIZCOMMAND L AAM XEAE Y MR ENFE
e
avvU kR
I O—FICEETHATUFO—FRZHEELTLESL, 1§
TdAHEF K413 Aformata~vwr F] #8BLTCFEE
LY,
% 4.13 Aformata< > K] LISLDET 0x20 UL DIEZEE
#4%&. R AAS_ERR INVALID ARG Mi%4 LT,
BERARICK>THERATERVITY RABHY FET,
AEYFTFRFLR
I oa—SDAE)T FLRAEEBELTLEELY,
A Y RBUTDSGEDHRELTLEELY,
cmd =R_A_AS_CDF13
cmd =R_A_AS_CDF14
X R_A_AS_CDF13 Diz&. 7V ERARET FL REHEIL
Ox00~OxFF & T &Y E T,
R_A_AS CDF14 W&, 77t X THET KL XEHEIE
Ox00~OxEF #FT ¢ LY FE T,
AERYANEZRALT—4
AERYAEBZRALT—AZEELTLESLY,
AXY ROUTDBZEDHRELTLEELY,
cmd=R_A AS CDF14
BAa—F
HAlo— FOMEE 24bit ROEZEI/EL TSN,
AXY ROUTDBZEDHRELTLEELY,
cmd =R_A_AS_CDF18
cmd =R_A_AS_CDF19
ENCIF_ERRO Bl Y AAEERKFICO—I/ILEhbda—/L/\v o H
BORA 4
S¥#H(E T4.6.1 a_as_txerr_callback] 2B LT =&y, #1
AFMTi_EOF (i=0~15)ZF| Y A#AFERICO—)ILESNDda—IL
Ny VBEHDORA 242
S¥#HIE T4.6.2 a_as_rxset_callback] #8BLTL £ &Ly, #!
ENCIF_ERRO £/ Y ;A% 5 A B+ AFMTi_EOF (i = 0~15)%1 Y 3A
AHFEERFIZ, cbadr_txerr()BA%4> cbadr_rxset() B %k (Z#E LN T
J—LEanNBa—ILNNYIEHDORS U4
1% T4.6.3a_as rxend_callback] 8B LT E &L, *1
ELCARY MAAMYHIZKEZT—4FEZERIZ, UIVITR b
EHRERTEIT HBAIE. trueTLTLEELY,
ELCARY FAARYAHIZEBT—E2EZERUNT, VO T
A MEREHRTET HEEIL, falseTLTLESLY,
(true : ELCARY FAA MY AHIZEKBT—E2FEZEFRIC)H T
R MERE)

GE] 1 NULL 2ETHEa— Ny I RNRELERA,

R11AN0989JJ0400 Rev.4.00
Apr 24.26
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(3) r_a _as_result t

BEZEROEZERR
typedef struct
{
r a_as_req_err_t result; EZERR
SEMAIL 5 %R T414.3(1)r_a_as req_err t] BELTLEELY,
r_a_as_data_t data; ZET—42

SEMIIHEIE(R T4.141(4)r_a_as data_t] SEELTLESLY,
r a_as_status t status; AASHORT—AER

SEMIFAEIEIR T4.14.1(5)r_a_as_status_t] SBLTLESL,
}r_a as result_t

(

r a_as_data t

4)
BEREBRORET—4

typedef struct
{
uint32_t rxi; ENCnRXDATAO L ¥ X 4 fiE
ENCnRXDATAQ L PR 2 DIEAEIEINET,
uint32_t rxdo; ENCNnRXDATA1 L X & {E
ENCnRXDATA1 LR 2 DIEMEIMEINET,
uint32_t rxd1; ENCnRXDATA2 L ¥ X 4 fiE

ENCnRXDATA2 L 2R 3 DIEMEHSNET,
}r_a as data t
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(5) r_a_as_ status_t
BEZEROA ASDODRT—4R

typedef struct
{

bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
uint8_t
bool
bool
bool
bool

iwdgerr;
dwdgerr;
starterr;
stoperr;
syncert;
rxeaerr;
creerr;
rXccerr;
mdaterr;
madrerr;
rxdzerr;
fd1err;
fd2err;
fd3err;
fd5err;
elcin;
txcc;
rxset;
timer;
txerr;
rxend;

}r_a_as_status_t

IF Watchdog TS5 —1&#. 241 L7V FIS5—I2H=5,

DF Watchdog T 5 —1&#. #41 L7V b 5—ITH=5,
AB—FrEwY FI5—1E%, CA[1]® FORM R F—42 RX([ZHt=3,
AbryTEY FIT5—1E%R, CA[1]D FORM RF—42 X (213,
LU a—KIS5—1E#K, CA[2]®D SYNC RT—4 R[ZHf-3,
ZIEET>2—47 FLRAITS—1E#R, CA[0]D CMD R 7—4 RIZ%Hf=5,
CRC TS5 —1&#%#K#, CA[3]® CRC RT—4 R[ZH1-3,
ZEAT Y FO—RFI5—1F#H., CA0]® CMD R T7—42 RIZHf- %,
EEPROM 7—#4 T 5—I&# *1

EEPROM 7 KL AT S5 —1E#R =1

BAO— KIS —IE5HR =

BEET—2IT5—(1)1EH/*"

BET—42IT5—(2) fF#HR *'

BET—4 IT5—(3) FH#HR *'

BEET—2IT5—((5)1FHR *'

ELC 41 XY FANIER =1

#EE3Y>Y Fa—F (0: CDF0~19,23~30. 1:CDF21, 2:CDF22)
SET—SRETTIER (true : ') — FETEE. false : 'J— KA
BATRT—H RIEH *1

FEETS—1ERE

ZIESETIER (true : ZIE L 1=, false : ZIEL TLVELY)

[X] 1. RZIT2M T IL— T Aformat T a—S FSA NIIFEQOEBED-HIZEIT oSN TWWET, RZ/T2H
TlEEONEF A, EIC false T,

4.14.2 A-format A FBIK

FRLEEA,

4.14.3 A-format FFI|ZT
(1) r_a_ as reqg_err_t

Aformat T a—4h L DZEHR.

typedef enum

{

R A_AS REQ_SUCCESS=0, F—A%SEEEKT

R_A AS_REQ_ERR

T—REREIS—RE

&R T4.14.1(5)r_a_as_status_t] DI 5 —1&E#R(timer & rxend
& rxset & elcin & txce LISV 1 DTE true DS, T—4 &
BIS—HELLET,

R_A_AS_REQ_BP_ERR FIFO A FULL

}r_a as req_err_t

NANRAZEROHARELET,

R11AN0989JJ0400 Rev.4.00
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4.14.4 EnDat Ft&E K
(1) r_endat_info_t

EnDat #l#&8 0 #N HAL 1H 3R

typedef struct
{
uint8_t ftelk;
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

EIEY Y RERBERE

(% 4.17 EnDat#{E7 0wV EK#I S8
AERFEILKONFR1 LU R4 FTCLK EwY MR ENFE
ER
JARXT 4 ILEDERE (true: HZY, false: )
¥ RZ/T2M J )L—F EnDat K5 A /N EDE#IED =8I
RIS TWET, REMEIE. RZT2H TRELAEE
Ao
B BIEFIE (true: AR, false: EXN)
AR EIE KONFR1 LY R4 M DELAYCMP E'v MZK
BEhFET,
T—2EEMEED Low PN R E

% 4.19 EnDat T—#X A {EHBFFDOT—4 Low Hf
1 S

AREEEIFX KONFR2 LY X2 M RCVTIME E v kB
IhET,

I>a—4%0 TCLK ST ARRBROFIFRZ ERT
22—\ Y BHEORA VB

S T4.9.1 enc_init_tclk_wait_callback] S

NULL [FERE LW TL LY,

I a—FYty MEOFEBBEERT 50— /LNy
JEBORA 24

ML T4.9.2enc_init_reset_wait_callback] S8
NULL [FERE LT EELY,
IVaA—SDAEYTYTERDAALT I ISR
HEADOHEEMEERT 20— Ny EHEDOKRS V4%
SEMIE 4.9.3 enc_init_mem_wait_callback] S8

NULL [FERE LA WNNTL &L,
IVaA—HDNTA—FEREDRA LTI ISR
HADOHFHERZERT SEHORA >4

SE#(X 74.9.4 enc_init_pram_wait_callback] S8
NULL [FERELAHEWNTLEELY,
T—TIeEBEAEDRAA LTI NI S—BEADEF
WEERZERT 2EHDOKRS >4, mEEEFENED
(delay_comp = false) DIGEIIHEZEBKTEET,
SE#IE 4.9.5 enc_init_cable_wait_callback] S
EEEBEMEZAMCLIZBEIZIE, NULL (FERE L%
WTLEELY,

R11AN0989JJ0400 Rev.4.00
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(2) r_endat_watchdog_t
Watchdog Timer £% 7 B8

typedef struct

{
uint8_t

uint8_t

range;

time;

} r_endat_watchdog_t

Watchdog Timer QBRI D B i1 % 5% E

[$% 4.18 EnDat Watchdog Timer DEREDE G| S8R
Watchdog Timer DB % % E

[$% 4.22 Watchdog Timer Bfiixtic&k1 SR

% 4.22 Watchdog Timer BfE%f it &

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

(] FLEUSNORMIFRENHY ET ., FHIIN—FIzT7IZaT7LESRELTIESL,

R11AN0989JJ0400 Rev.4.00
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(3) r_endat req_t
EnDat2.2 #EMIT > O—FITEET S )V TR MER

IVa—HRIZHLTIEE—FaITYFEMRSO—K, ZFRLAR, IR—r7 FLRAZHAEDOEZELE
T, HAEhEE [R423 EF—Favy FE#EHhER] IZTRLET,

typedef struct
{
uint8_t mode_cmd; EnDat2.2 E—KFav > K
(& 416 EnDat22 E—Fav> K] 38
bool dt; Continuous E— FERFE (true: %N, false: &R
mode_cmd=R_ENDAT_POS DiG&NH. AKRETH
MTY,
uint8_t mrs; MRS 32— K

% 420 EnDatMRS O— F—E ] S8
(%423 ET—Favy FlaEHER] TMRS
O—RERICTHEH>TWDE—FRFaTURE
mode_cmd IZ}EE L= EDHEMTT .
uint8_t addr; 7 K LAEKTE (0x00~0xFF)
%423 E—Favy Fiatghbex] TP L
AEXZHEH>TWSAE—FIOT Y F% mode_cmd IZ
BELEGEEDAEMTT,
uint16_t param_instruction; T a—4 MDA E Y FEEICEZ AL /NS A—4
423 E—Favr FliaaAabERl T
Parameters +° Block address & xf 272> TLVSE—
Fa<> F%& mode_cmd ICIEEL-BEDHEMT
ER
r_endat_watchdog_t watchdog; Watchdog Timer & & B i
[4.14.4(2) r_endat_watchdog_t1 S8
LTDREDN') 7 TR MEERITED(time=0)I2EKE
LTS,
mode_cmd=R_ENDAT_POS m D dt=true DiF&
mode_cmd=R_ENDAT_RESET D&
mode_cmd=R_ENDAT_RX_PARAM D54
mode_cmd=R_ENDAT_PARAM Di5&
AREEIL KONFR2 LU X4 WTDOG Ew kIR E
nFEYJ,
bool elc; ELC E— FE&E (true: B3, false: FExh)
mode_cmd=R_ENDAT_POS /m D dt=false D& D
H. REBETEHMTY,
r_endat_isr_result_cb_t pisr_result; JOIRFDBEREEMT 23—IL\y I BEHE~DR
124
St#(X 74.9.6 endat_callback] &LV
4.9.7 endat_poscon_callback] £
NULL [EERE LB WLT LY,
r_endat_isr_rdst_cb t  pisr_rdst; ROT—RBEHNFBARETHSIZ L ETEMNT 50—
Wiy D BEBADRA 23
SE#IE [4.9.8 endat_rdst_callback] S
NULL [EERE LB WLT LY,
}r_endat _req_t
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%423 E—Favy FsxaheER

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
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 * !
R_ENDAT_POS_PARAM 0x24u 7 ELR --
R_ENDAT_POS_RX_ERR_RESET | 0x2Du 7 LR --
(E] 1. ZPRLRICE D THREBEZERT SVLENHYET .

2. MRS 21— RA'R_ENDAT_MRS_PARAM_SEC2 DIZEDAFEALFT .

(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 MDOEZERER
[4.14.6(3) r_endat_req_err_t1 S8
data; RIET—4
[4.14.4(5) r_endat_data_t] SR
status; IVA—ADRT—RRA
[4.14.4(6) r_endat_status_t] SR
pos; ZELEMEET—2FETR ME
T4 32bit [T EMPFR1 L LY X2 M RDATA L Ew
k. 4 32bit [ EMPFR1_H LY X4 @M RDATA H
Ev FDEIEIHMEINET,
add_datum1;  {FAN{EER 1
EMPFR3LYRXAMD EY FOEMNEHMEINET,
add_datum2;  {Fh01E#R 2

EMPFR2 LS ASZMDE Y FDENBHEINET,

R11AN0989JJ0400 Rev.4.00
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(6) r_endat_status t
IVIA—FDRT—ER

typedef struct
{
bool busy; IVA—SFHABAEIDRAT—ER
(true: 79 £ R th, false: 7 9 & X Al &E)
bool rm; AVPNVAV PRIV FDRRRT—E R
(true: [R AR, false: R mRiRH)
bool wrn; IVa—FAMOEERT—42 R

(true: Z&H Y, false: ZE4H L)
} r_endat_status t

(7) r_endat_protocol_err_t
EnDat I/F 8 & UL »a—¥ DI 5—1F#R

typedef struct

{
bool errt; Error1 Evw FRT—42 X (true: ¥4, false: RFEAE)
bool crct; SfIEfED CRC F v U T 5— (true: 4, false: RFELE)
bool ftype1; EnDat TYPE1 T 5 — (true: 4, false: XF4)
bool ftype2; EnDat TYPE2 T 5 — (true: 54, false: XF4)
bool msadr; EnDat TYPE2 TS5 —HMD7 KL RIS — (true: F4, false: RFEH)
bool err2; Error2 Evw FRT—42 X (true: ¥4, false: XFEAE)
bool cre3; fIIfEER 1 D CRC F = v ¥ T 5 —(true: FA, false: RFEAE)
bool cre2; fIINfE$R 2 D CRC F = v ¥ T 5 —(true: FA, false: RFEHE)
bool wdg; DA vF Ky T I S5—(true: L&, false: RFELE)
bool ftype3; EnDat TYPE3 I 5 — (true: 4, false: RFE4)
bool modeerr; E—FaOTUFEEIS—

(REY bEIfEbhEHA, FICfalse TY) *!
} r_endat_protocol_err_t

(] 1. RZM2M J)L—T EnDat T a—% RS A4 /N IIF EDEBMEDF-HIZEIF oA TLVET, RZ/T2H
TRELhEEA,

4.14.5 EnDat A& HIK
FERLEFA.
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4.14.6 EnDat FA%IZ{K

(1) r_endat_err_t
EnDatT>a—4 IIFOITS5—a— K

typedef enum

{

ENDAT_SUCCESS =

ENDAT_ERR_INVALID_ARG

ENDAT_ERR_BUSY ,

ENDAT_ERR_ACCESS ,

ENDAT_ERR_DRV
}r_endat_err_t

(2) r_endat_cmd_t

EERT

SIMEE

APl ZZE{TTERLVIRE
APIDEFTIEFTS—
FSA4 AT S—

R_ENDAT_Control B8 =R 5N FERE

typedef enum

{
ENDAT_CMD_REQ

ENDAT_CMD_POS _STOP
}r_endat_cmd_t

(3) r_endat _req_err_t
DY IR MDEZERER

typedef enum

{
ENDAT_REQ_SUCCESS =0,

ENDAT_REQ_ERR
}r_endat _req_err_t

Iva—4~Aav> R#EE
I 2 a—FHIEER DAL E B E ST

o *||!,

I
vy
DH Dl

M

—
i o

ZIEDEFLE
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415 o775 5 LDERR

4.15.1 EBERE

AYTNTOTSLIENREHRELIZ1 BN D 8B FETH Aformat {EARIZER L 7= T > a0— 4 (Nikon #t
# MAR-M50A), EnDat 2.2 ##lT > 3—4 TEQN1035] 2B LTWET, &S FLTOS S LIFLUT
DUBETVET,

- A-format
1) AVY—ILhBAALEY I IR MERET Y I—FANEIE(TXTRG LR EZADEEAAHIEIZL
LBEEEZE)

2) Tva—4hoRELET—2%a Y —ILIZKTE

3) AFMTD ELCA R FAD MY ABEEZFERALTaAY U RFEEZELET. (ANAMRULELT
GPTODARUEEY I LTWET, ANAARY bDOFREHIE. TE4-6 a_as_elctimer D 7
A—Fvy—bk] Z8BLTLESLY, )

* EnDat

1) TNYHADZ—ZFIINIOMBAALIZY) Y TR % EnDat T2 a—4(EQN1035)~NiE(E

2) EnDat T>a—4(EQN1035)N6Z{ELIzT—2 & TN\ DA —ZF)LI/O 12K

3) EnDatl/F D ELCA N FAA MY HEEZFRALTaAIU FEERELEFT, (AAARUFELT
GPTODARURE) I LTWET, )

(1) Dual Encoder Y RXFL70vY
4-11Z Dual Encoder YR FL7Ov I KERLET,

I >a—4 (MAR-M50A) I a—% (EQN1035)
HA-format :I EnDat22 4 A2 7x—X
RS-485 K54 JIC RS-485 K54 7 IC
D/R REQ SDAT TCLK DE DATA_RC
DATA_DV
RZ/T2H ELC
LRV b
GPT |y~vr| ELC AH Multi-Protocol Multi-Protocol
bUA (A-format) (EnDat)
INT
CPU (Cortex-R52 or Cortex-A55)
4-1 Dual Encoder VX7 L70OvYYH
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(2) VIZboz7HEBEK
4-2 [Z Dual Encoder V7 bz 7HEHEREZRLET,

A-format K54 /821X, R_A_AS Open B THER SN SFIBNELI,. R A AS Close i THERIND
RTAEE, R_A _AS Control B THEBREINDU I TR FEEE., a—IN\YIBEBTEREINET—4
ZIEES (FIYRAHNCED) BHY FET,

EnDat K54 /\[ZI&. R_ENDAT_Open A CHER S h 2R 0EES, R_ENDAT Close B TR I
S THIZER, R_ENDAT Control B THBIN DU I TR MEES, a— /NNy IBHETERINS
T—AZEES EIYIAHFNVET) BAHYFET,

YoTNTOTSLIZIEK, Aformat RSAN\ZEFHIE L, U TR MEIEFTITS Aformat K5 A 7\l fHER
D, T—AZEFKREORTEITO Aformat iERRTRES (3—IL/NvH) | EnDat RS A/ #H@EL, U
Y IR MEEZEITS EnDat RS A N\KIHED. T—2 ZEHKRORFREITS EnDat fERERRED (3—IL
nNy9) hHYEY,

SN TO55 4
A-format K5 A 7§l EnDat K35 A 7\
(YU TR REE) (VYU TR BFEE)
1) 9 TR HilfE
A-format $£ R KRR EnDat #fR &R
(a—LiNy o) (=N )
A-format K54 /8 EnDat K5 A 7\

o EYRHNAS ES) Rkl FYRBAS ES)
TR TR REE £ T TR REE
4-2 Dual Encoder ¥V 7 b = 7KK
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4152 Yo INnT0y 5 LEH—&
KA CEFERYVINTOIS LE—BEERLES

F424 HoF)NTOsSLEN—E

%% %4 R—UES
Tk JA—Fy¥—+

H B ERRE hal_entry 53 _
enc_main 53 64
dual_cmd_control 53 65
get_cmd 53 -
cmd_exit 54 -
timer_start 54 -
timer_stop 54 -

A-format FARI% a_as_enc_init 54 -
a_as_req 55 66
a_as_elctimer 55 67
a_as_elcstop 55 68
a_as_txerr_callback 55 68
a_as_rxset_callback 56 69
a_as_rxend_callback 56 69
a_as_elctimer_callback 56 70

EnDat FEE%L endat_power_on_wait 56 -
enc_init_tclk_wait_callback 57 -
enc_init_reset_wait_callback 57 -
enc_init_mem_wait_callback 57 -
enc_init_pram_wait_callback 57 -
enc_init_cable_wait_callback 58 -
endat_pos 58 71
endat_poscon 58 72
endat_elctimer 58 73
endat_stop 59 74
endat_temp 59 75
endat_callback 59 76
endat_poscon_callback 59 77
endat_rdst_callback 60 77
endat_result_display 60 -
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4153 Yo 7)N7T0T 5 LBEHITLHK

(1) HAEBRI%K
(a) hal_entry

hal_entry

1 A
¢
E Il 3 W

5l
)R —1iE

&

(b) enc_main

Dual Encoder 4> 7). 704 S LDT Y 1) —@HK

void hal_entry(void);

Dual Encoder 4> )L 7RG S LDITY b —BEETT, Z2hH 5. B enc_main()
NEFEUHEINET,

A

A

enc_main

m > &
¢
& ol 3 W

5l
)R —1iE

3

Dual Encoder 4> 7))L 70455 LD * 1 VA%

int32_t enc_main(void);

Dual Encoder 4> I TRIT S LD A VBB TY . 5#MIX. 4.15.8(1) enc_main 7
A—Fv— k] B8,

mL
0  IEERT
0 K4t CRERT (Za—4%IF FSA4OT5—a—K)

(c) dual_cmd_control

dual_cmd_control

B = Dual Encoder K3 o /\Fl{EIRI%k
~y -
g & static void dual_cmd_control(void);
B AVY—IILAR Y FOAAREBETNET
51 % TL
Ya—uiE  HL
(d) get_cmd
get_ cmd
B = aAVY—LhbaTY FERBT HEH
Ny F -
g static uint32_t get_cmd(char_t *p_arg[], const uint32_t arg_max);
B aAVY—LhHaAXY RERBLET.
3 # p_arg caAVY—ILhSREB LAY FEBRMT DEHDRA V4
arg_max : G T S RAXFINHN
)R—{E AVY—ILh L ERE L= XFHIH
R11AN0989JJ0400 Rev.4.00 Page 53 of 94
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(e) cmd_exit

cmd_exit

B OE Dual Encoder > 770455 LD T R REH
Ny E -
g F static void cmd_exit(uint32_t arg_num, char_t *p_arg[]);
o VY= LAY R ext BANSNEBEICEFINIEHTT, 4T LTas5L4
PETLIZZEFEIVY—ILIZRRLET,
Bl % arg_num AV =L AN INE=XFI D% RER)
*p_arg(] AV =D ANSINE=XFIDEET FLR (RER)
Iy —21E T L
(f) timer_start
timer_start

B = GPT DA #E% E/HEEN B2
Ay s -
g E static void timer_start(uint32_t ch, uint32_t us);
BT BELEFYRILOI A—FITHET S GPTIZZAIEMEREL TR A I EES
LET. ERALTOELF Y RILAMEESNEZHBEICE., AILEFITYE2—2LFET,
51 # ch CIVaA—FOF v RILES
us . B4 < JEE] [us]
)2 —21E Tl
(g) timer_stop
timer_stop
B = GPTD % A4 <{E1k
Ay s -
g E static void timer_stop(uint32_t ch);
Bt BA BELEFYRILOI A—FITHETHCGPTEAIEEFLLET, EALTLVEN
Fr RILMBEESNIEZBEICEK. AEETICVE2—2LET,
51 % ch CIVaA—FOFvRILES
)2 —1E T L

(2) A-format Bi%

(a) a_as_enc_init

a_as_enc_init

B = I a—5 DM
Ny -
g E static int32_t a_as_enc_init(int32_t id);
#OBA IToa—S&MPELFET. AY FT—8TJL—LCDF8 &L TBEEFEL. R
T—HARISTEV)TLET,
3 # id I a—4%1D
R A ASO ID:chOMT>a—4 ID 2#%E
R A AS1_ID:ch1 DI >a—4% ID #i5E
R A AS15 ID:ch15MT>a—4% ID #3E%E
)2 —21fE 0: EE#T
O BERT (ZToa—4%IFODTS5—a—F)
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(b) a_as req

a_as_req

%m&%%
%mmgw

L
&

)a—iE

reqa>ryY—I)Lavy FEHK

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

AVY—LIAT Y R req MANSNGRICEITINSEHTY . ML 14.15.8(3)
a_as_req 7O—F¥—Fh] & 14151002V —)Lav 2 K] 2BBLTLESLY,

arg_num AV =IO B AN INE=XFI DO
*p_arg[] AV B ARNINIEXFIIOEET FL X,
Tl

(c) a_as_elctimer

a_as_elctimer

%m&%%
%mmgw

L
&

)a—iE

elctimer a>v—)La< >y FE#
static void a_as_elctimer (uint32_t arg_num, char_t *p_arg[]);

aAYY—)Lav Y Felctimer PAANSNIZIGEICEITINSEEHTT . FFMIE 4.15.8(4)
a_as_elctimer 7O0—F v — k] & 415100y —)Lavr R] #8BLTLESL,

arg_num AV =L B AN INE=XFI DO
*p_arg[] AV B ARNINIEXFIIOEET FL X,
Tl

(d) a_as_elcstop

a_as_elcstop

%m&%%
%mmgw

w
&

)a—iE

elcstop a vV —)Lav Yy FE$

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

a2 Y—)Lav Y Relcstop AN SNTIZIGEITEITSINLHEHTT, M M4.15.8(5)
a_as elcstop 7A—F ¥ — k] & 4151000V —)Lav Y F] 28BLTLEEL,

arg_num AV =IO B AN INE=XFI DO
*p_arg[] AV B ARNEINIEXFIIOEET FL R,
7L

(e) a_as_txerr_callback

a_as_txerr_callback

B = a2Y—)LaT Y Freq TEEI T —HRERFOI—IL/N\y VB

Ay s -

g static void a_as_txerr_callback(r_a_as_result_t *p_result);

s PR aAVY—)LaT Y Rreq MAASNIEGEICETINSZI -V IEKTT, BERE
D Aformat )V TR FDEZEHER % a_as resut EHIZREL. FA LTI FIS—N
BEL-CEEBAMLET, M 4.15.8(6) a_as_txerr_callback 7A—F ¥— k] %
SHRLTLESL,

51 # *p_result O IRMDEZERBRIABMEINA TS RAMDEET KLR

)3 —21E L
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(f) a_as_rxset_callback

a_as_rxset_callback

b > &
%mmgw

5l %

)a—iE

aA2Y—)LaI Y Rreq TRET—IAREZTTHODI—IL/\v B

static void a_as_rxset_callback(r_a_as_result_t *p_result);

IVY—ILaAT Y Freq MAASINIEBEIZETINDO—INAYIBEHTT, BEZE
D Aformat Y7 TR FDEZIEFER % a_as result EHIZHEEFEL. ZIET—2DREMNE
TLECEEZBHMLET, M M4.15.8(7) a_as_rxset_callbback 7A—F v — k] %5
BLTCESLY,

*p_result O IRMDEZERBRENIEMINTINVS RAMDEET FL R

L

(g) a_as_rxend_callback

a_as_rxend_callback

o > &
A\
o N3, W

&

5 %

a2 —1E

aVY—I)LaY U Rreq CTT—A2EZETTHOI—/IL/\ Yy B

static void a_as_rxend_callback(r_a_as_result t *p_result);

aA2Y—ILaAI 2 Freg MANSINIGEEICETINDI =LAV VBEHTT ., EF2

®D Aformat YV TR MMIA T 5T —FEZENRT LI E@MLET, MK
l4.15.8(8) a_as_rxend_callback 7A—F v — k] Z8HBLTLEEL,

*p_result O IRMDEZEBEISIEMEINA TS RAMDEET FL R

mL

i

(h) a_as_elctimer_callback

a_as_elctimer_callback

%mng%
gmeW

5 %
)R —1iE

(3) EnDatBi%

elctimera >y —)La<y FOa—)L/\y 5 B

static void a_as_elctimer_callback (r_a_as_result_t * p_result);

aryY—)Lav Yy Relctimer AR SINBEICEITINDS -y I EHTT, VY

IXMDEZEHER%Z a as_ti result T &, a_as_ti data EHICRFLE T, FHE
4.15.8(9) a_as_elctimer_callback 7O0—F¥— k1 8B LTS,

*p_result IR MDEZERBRISIEMIN TS RAMDEET FLR

L

(a) endat_power_on_wait

endat_power_on_wait

B = T U a— S TBRBEAZORFHERHE 4 BB

Ay s -

g B static void endat_power_on_wait(void);

BT IVA—SDERBAKRICLEL 1.3s DFFHERZERLFT,

51 % L

Ja—E AL
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(b) enc_init_tclk_wait_callback

enc_init_tclk_wait_callback

B = TCLK i H F1 585 1 O i B s A& AR %K

Ny E -

g E static void enc_init_tclk_wait_callback(void);

B BERENI - S OHMPUERETTI Y a—F O TCLK i FH AFRLERICHHT
BEf 100us 2T 23— L/ Ny VK TT,
ML T4.9.1 enc_init_tclk_wait_callback] SH&,

5l L

y3—21E L

(c) enc_init_reset wait_callback

enc_init_reset_wait_callback

I a—4%Yty bMEOFHEFREE B

static void enc_init_reset_wait_callback(void);
EfcSn-Ioa—420MPERETI U020 £y MLERIZFHRET SEFHE 60ms
EFERTHa3—ILA\vIERTT,

S T4.9.2 enc_init_reset_wait_callback] SH&,

mL

mL

(d) enc_init_mem_wait_callback

enc_init_mem_wait_callback

B = I a—SMAEY T 7ERNIEO R4 BB

Ny E -

g static void enc_init_mem_wait_callback(void);

BT ERESNEIoa— 40NN ETAE) I T7EBRRTIVNEQZ A LTI T F—
1R RS 743us ZERMT A3 —IILNYy VKT,
ML T4.9.3 enc_init_mem_wait_callback | S8

5 # L

)5—2fE &L

(e) enc_init_pram_wait_callback

enc_init_pram_wait_callback

B = T oa—HN/INT A — B EZIENIE O RE A B %
~y -
g B static void enc_init_pram_wait_callback(void);
58 BRIN-Ioa— 4 OMPIENBETI O a— 4NN A—2 2 EZETINEDL A LA
7 b S5—REAFEEERE 13ms ERT S5-Iy VEHTT,
SE#MIE 4.9.4 enc_init_pram_wait_callback] S8
5l % L
)Aa—iB L
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(f) enc_init_cable_wait_callback

enc_init_cable_wait_callback

B = I a—5 07— T IUnE BT E LR D 5 R A& B R %K

Ny E -

g E static void enc_init_cable_wait_callback(void);

i BA BN Ioa— 40NN EBTY — I cEERFAET NEDI A LTI LT

S —iR AFHER 588us #E£MT S a— LNy VEHTT,
ML T4.9.5 £ enc_init_cable_wait_callback] 88

5 % 7L
)a—iE TL

(g) endat _pos

endat_pos
B = I a9 oMEELZIREGET HEK
Ny -
g E static void endat_pos(uint32_t arg_num, char_t *p_arg[]);
% B9 AYY—LaATY K pos RAASNEBAICETINIEHTY, Tra—4nouElE
FIMELET,
Bl # arg_num AV =L B AN SINE=XFIN O (RER)
*p_arg]] AV =D ANSINE=XFIDRET FLR (RER)

)R —1iE Tl

(h) endat_poscon

endat_poscon

B E I a—4hoE#E L THREEZIREGT B

Ny E -

T = static void endat_poscon(uint32_t arg_num, char_t *p_arg([]);

5 BR J>Y—)Lav > K poscon MAHSMIIBEIZETSINHEHTY . Continuous E— K
EEST. Tva—4hoERL THEEZRELET,

Bl % arg_num AV =L B AN INE=XFI D% RER)
*p_arg[] L AVY— LD ANENIEXFEFIOKET KL R (K{ER)

)a—iE Tl

(i) endat_elctimer

endat_elctimer

T I a—4h5ELCAAY MoRBIL TER L CTREBERET 2EK
Ny -
g B static void endat_elctimer(uint32_t arg_num, char_t *p_arg[]);
B aAVY—)Lav Yy Felctimer AN EN=HEICETESNLHEHTT, ELCE—F%
FoT, TVaA—4HMSELCARYMIRAHLGEHRLTHRBEEZREBLET,
3 % arg_num A= B AASINT=XFIDHK
*p_arg]] AV I AN SNE=XFIIDKET FLR

)R —1iE Tl
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(j) endat_stop

endat_stop

I a—4AhoDEFKELE-MEEOREEZEILSIE 5B
static void endat_stop(uint32_t arg_num, char_t *p_arg]]);
a2 Y—)LavI Y Kstop BAASINIIGEEIZEITSINSBEE T, Continuous E— KT
BERICIE,. Toa—4dhonERLI-MEEDEELZFLSEFET, £-. ELCE—
FTEMERICIF. ELCE— FZBRLTERLA-NEMBRGI Y FRITEZEFELELE
ER
IVO—FDEHRUEEEEZFLIETHL. BE10ESOHEEEZRTLET.
CIE arg_num CAVY =LA B ARSNIE=XFHOH (REA)

*p_arg|] CAVY—ILHABARSINIE=XFIDOEET FLR (RER)
) B —2fE L

b > &
gmeW

(k) endat_temp

endat_temp
B E I a—4ShoREREREMET HEN
Ny E -
T = static void endat_temp(uint32_t arg_num, char_t *p_arg[]);
5 BR IVY—LaAT Y Ftemp AAASNIGEICRITINLEHTT, TVI—4HSERE
BREMFLES
3 #% arg_num AV =L AASIN=XFH D (RER)
*p_arg|] AV I ANENE=XFIIDEET KL R (REMA)

)a—iE Tl

(

) endat_callback

endat_callback

B = I2aA—=5F~AD) Y IR FEEBERBMOI—IL/NY JBEH
~y -
g static void endat_callback(r_endat_result_t *p_result, r_endat_protocol_err_t *p_err);
i BA BREAERVIZRELET,
51 % p_result CERERR
p_err :EnDat/IF & UV T3 —F DI > —1ER

)R —1iE Tl

(m) endat_poscon_callback

endat_poscon_callback

B OE IVaA—S~DYI IR MEEBRBEHMOI—IL/ANY U EH

ANy A -

g B static void endat_poscon_callback(r_rendat_result_t *p_result, r_endat_protocol_err_t
*p_err);

i BA ERLTMELEBERZATVICRELEY,

5l # p_result  ERERR
p_err :EnDatIF 8&UTva—4FDIT5—1ER

)a—iE TL
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(n) endat_rdst_callback

endat_rdst_callback

B = ROT—RBENLBBARETHSI EEEMT 50— )L/ \v B

Ay s -

g E static void endat_rdst_callback(void);

iR BA T—AZENET L. ROT—ABENAETHDIZ LZEHMLFET, Continuous E—
FOELC E— FTEMERIE, T—2ZEARTTHEVITTI—LENET,
WBETIZTEATET,

5l L

)2 —2fE L

(o) endat_result_display

endat_result_display

B E T—AZERRERTT HEN
~y -
g static void result_display(r_endat_result_t *p_result, r_endat_protocol_err_t *p_err);
B0 Ioa—4ADYY IR MEEICHT 57— 2 RIERRERTLETS,
5l p_result C ERERR
p_err :EnDatllIF 8&UTva—4FDI5—IFR
)5 —2fE L
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4154 Aformat 4> I 7O S LOLTH—&
K425 staticBIE#HZETRLET, const IFRHLEE A,

% 4.25 A-format O static BV ZE
il TH4 AR
bool a_as_flg ERETTI5Y

(true : EZETT. false : EZIEH)

r a_as result t | a_as resultfA_AS ENC

TARSHERERMLES,

_NUM]
bool a_as_elc _flg ELCARY AR MYETSY
(true : ELCA N> FAA MY AENMES, false : ELCA R
AR AHEMERL)
bool elc_trans_flg ELCARY FAA M) FEMEFDT—2EZET T

(true : EZ{Eh. false : EZIEFTT)

r_a_as_req_t a_as_req_elc

ELCARY FAA M) HBEHRD) IV TR MEREEHL
EXD

4.15.5 A-format > 7L TAYT S LDEH—E
RA426I1ZHO TN TOTSLTHEATIETELGEREZTRLET,

%426 A-format DEEL T

EH %

=1 —]

axX ;&

B RES

A_AS_ENC_NUM

8

I Ua—5FDEHER

R11AN0989JJ0400 Rev.4.00
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4156 EnDat > 7L 7A5 S LOEH—E
RA27 ICstaticREMAERLET, constBIXFEARALEE A,

% 4.27 EnDat O static B0 Z5 %k

[

P

RE

{5 FARS 34

bool

endat_flag

ERERTI3Y
(true: IXEZ{ESE T, false: X Z{E)

endat_pos
endat_poscon
endat_elctimer
endat_stop
endat_temp
endat_callback
endat_rdst_callback

bool

endat_elc_flg

ELC E— FEIMER TS
(true: ELC E— FEErh,
false: ELC E— FEMEF TITALY)

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] | Ex# 10 DEFIZ ) TNy T 7 endat_elctimer
ELT. RFD 10 EHOEGHESR | endat_stop
ERMLET, endat_poscon_callback
uinté4 t poscon[ENDAT _ | E#EF L - ElE Endat_poscon
POS_NUM] ERHI0DEHNE) VTN T 7 endat_elctimer
ELT. RO 10 @S5 OEGEHER | endat_stop
EBRWMLET, endat_poscon_callback
uint8_t poscon_valid poscon, poscon_err BE5IDEZESR | Endat_poscon
# endat_elctimer
BRINANIZEM L I-EBEOAHESR | endat_stop
MERLEY, endat_poscon_callback
uint8_t poscon_num poscon, poscon_err BE25|DEF{IE | Endat_poscon
AOTYIR endat_elctimer
RIZRFBLI-EEIZK > TE#HI | endat_stop
BAUTYORERLET, endat_poscon_callback
bool poscon_empty | poscon, poscon_err BEFIDZE =1EFH | endat_poscon
(true: Z=H Y, false: ZZEAHL) endat_elctimer
endat_poscon_callback
int32_t endat_cur_id EnDatl/F K54 /N R ID enc_main

endat_cmd_control
endat_pos
endat_pocson
endat_elctimer
endat_stop
endat_temp
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RZ/T2H

gn—7

Dual Encoder > 7))L 7045 L

4157 EnDat > 7L 7AY S LOEH—&

RA428ICHTNTOTSLTHERTITELGERERLET,

3% 4.28 EnDat® FELTFEH

EH A HREE S
ENDAT_ENC_TSAT_WAIT 1300u BRI A B DOFHERM (1.3s)
ENDAT_ENC_100US_WAIT 100u TCLK ¥ 71 BAtR & D #1465 (100us)
ENDAT_ENC_INIT_RESET_WAIT | 60u I a—450Y)ty MLIB®RIZHEET SR (60ms)
ENDAT_ENC_INIT_MEM_WAIT 743u I O—45HMEELT, AEYTYTEERTIVEDSA

LT kT 5 —{&H SR (743us)
ENDAT_ENC_INIT_PRAM_WAIT | 13u I a—5HMHIET, RNSA—2E2EZETINEDSA
L7 I 5 —HARFEERE (13ms)
ENDAT_ENC_INIT_CABLE_WAIT | 588u I a—5MBPLET, y—IJIEEEEFZAET 20ED
BA LT NI T—HBAREERE (588us)
ENDAT_WDG_MAX 127u Watchdog Timer 5% & & 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

R11AN0989JJ0400 Rev.4.00

Apr 24.26

Page 63 of 94

RENESAS




RZ/T2H ¥ )IL—7F Dual Encoder > 7))L 7045 L

4158 A4 VMEOTO—F r— b
(1) enc_main 7A—Fv—k

enc_main

Channel
confliction ?

I U a—SEREFEAERDFHEEFRE
endat_power_on_wait()

A-format HI|fEBALA
R_A_AS_Open()

No

mIh ?
Yes

A-format Encoder I/F #]1#i1t
R_A_AS._init()

No

mzh?
Yes

EnDat i fE B4
R_ENDAT_Open()

No

Rzh ?

Yes

Dual Encoder K5 A 7\
dual_cmd_control()

EnDat # %= 1E
R_ENDAT_Close()

A-format %Il Lk
R_A_AS_Close()

end

4-3 enc_mainEA®OTIAO—Fv—k
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Dual Encoder > 7))L 7045 L

)

dual_cmd_control 7 @—F ¥ — k

( dual cmd control >

avy—=lLiiohda—s—nNAHhLT=
JYO IR MERITRTEREZRE

Sl Fzvy

“A” or “E” or “exit”

A-format A< > F/8—4
a_as_cmd_parse

req: a_as_req
elctimer: a_as_elctimer
elcstop: a_as_elcstop

A-format A< > FIZIE C-BE#EE1T

EnDat a < > FIZit C1-FA%i% =17

EnData~v > K/8—4
endat_cmd_parse

pos:
poscon:
elctimer:
stop:
temp:

endat_pos
endat_poscon
endat_elctimer
endat_stop
endat_temp

No

wTEKR?
exitav UK

Yes

return

4-4 dual_cmd_control O 70 —F v —

R11AN0989JJ0400 Rev.4.00
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(3) a_as req 7A—Fv—k

a_as_req

Yes

IS—%%RTK

A-format ') ¥ TR MERFRERFD
a_as_req_wait_param()

A-format ') 4 T X MMERDEE
R_A_AS_Control
(R_A_AS_CMD_SET_PARAM)

Yes

IS—RE?
No

ELCARY MAARY HEERD
RERERTHD

R_A_AS_Control B%tm
IS—%&RT

a_as_req_wait_trg()

a_as_flg < false

I
b1 AEAERAE
R_A_AS_Control
(R_A_ AS_CMD_TX TRG)

Yes

IS—RE?
No

‘ Yes <
a_as_flg #® false ?

ELCARY MAARY HEERD

1)U TR MERER
a_as_req_restore()

No

ELCA RV AR MY HEMERD
)Y IR MERER

R_A_AS_Control B§#i®m
IZ5—%%KTR

a_as_req_restore()

JOIRMEREHRERZRTE
result display

( return )

4-5 a as_reqE#O7O0—Fv—+
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(4) a_as elctimer 7O0—F ¥ — k

< a_as_elctimer >

Yes

ELCARV AR
b AEMER 2

AFEShtzary—IL Yes

av Y KARIEME?
No

CDFO %% 7%
R_A_AS_Control
(R_A_AS_CMD_SET_PARAM)

Yes

IS>—%4&E?
No

R_A_AS_Control B8 D
a_as elc flg < true IS—%%F
[
elc_trans_flg < false
[
ELCARY FAA LY HEFA
R_A_AS_Control
(R_A_AS_CMD _TX ELC)

I?—%E") YeS |

No a_as_ elc fly < false

R_A_AS_Control B8# D
IS—%ZRT

A-format B GPT F v L E#2E)
timer_start()

< return >

4-6 a_as_elctimerE#Hn7O0—F v —+
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(5) a_as elcstop ZA—F ¥ — k

< a_as_elcstop >
|

A-format | GPT F ¥ #ILZ{E1E
timer_stop()

ELCARY FAA Y HEES
R_A_AS_Control
(R_A_AS_CMD_ELC_DISABLE)

Yes
IS5—HE? |

No R_A_AS_Control B8# D
IS—%%KT

a_as_elc_flg < false

ZEELE-10BOT—4%%
mWEA SRR

< return >

4-7 a_as_elcstop D7 O0—Fv¥—

(6) a_as_txerr_callback 7O —F ¥— b

( a_as_txerr_callback >
|
IVO—F8ENDRET 3%
static THIZREF

a_as_result[] = p_result[];

( return >

4-8 a_as_txerr _callback D 70—F v— k

R11AN0989JJ0400 Rev.4.00 Page 68 of 94



RZ/T2H ¥ )IL—7F Dual Encoder > 7))L 7045 L

(7) a_as_rxset_callback 7A—F v—

( a_as_rxset_callback >

|
IVaA—458EHDRET—4%
static THIZREF

a_as_result[] = p_result[];

|
< return >

4-9 a_as_rxset callback 0 7O0—F¥— bk

(8) a_as_rxend_callback 7O0—F v — k

( a_as_rxend_callback >

ERERT Ity b
a_as_flg = true;

( return >

4-10 a_as_rxend_callback %D 70 —F v— k
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(9) a_as_elctimer_callback 7 A—F ¥ — k

< a_as_elctimer_callback >

a_as_elc_flg At
true ?

Yes
BELEZIVI—42ET—42%
static ZEE &K
a_as_ti_result < p_result.result
a_as_ti_data < p_result.data

[
ZE@MHBELAI L H

a_as ti_count ++

A_AS_TI_TBL_NUM [a]

—3%E2EFELE=?

TRTCODERICRET—FEE:
a_as ti full < true

RERHHIE2EVEY

a as ti count <=0

TRTOEFRIC
RET—42%

EZRAATLAN

a_as_ti_full = false

No

a_as_ti_result 23l & a_as_ti_data B2 D5
ENSEMET I HEEM

a_as_ti_valid < a_as_ti_count + 1

elc_trans_flg < false

< return >

X 4-11 a_as_elctimer_callback BN 70 —F ¥ — +
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(10) endat_pos ZA—F ¥ — |+

ERERTI7I7% "E2EF 1LY b
endat_flg < false

“pos command” &K~

1)U TR MEIE (LEEZERF)
endat_req.mode_cmd <— R_ENDAT_POS
endat_req.dt < false
endat_req.elc < false
endat_req.pisr_result < &endat_callback
endat_req.pisr_rdst < &endat_rdst_callback

R_ENDAT_Control(ENDAT_CMD_REQ)

e

Yes

RIEXT?

endat flg = true

ELCE—FEIER DS T2V U7
endat_elc_flg < false

MEEE IS —FRERT

| R_ENDAT_Control B8 T 5 —% R

( return )

4-12 endat_pos D 7O0—F v— b+
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(11) endat_poscon 7 B—F v — k

ERETXT 757 % “EZEPR Ty b
endat_flg < false
|
static Z# & #1HA1E
poscon_num < 0
poscon_valid < 0
poscon_empty < true

“poscon command” & &~

I
1) TR F3%{E (Continuous E— K CIEEEE)
endat_req.mode_cmd — R_ENDAT_POS
endat_req.dt «— true
endat_req.elc « false
endat_req.pisr_result < &endat_poscon_callback
endat_req.pisr_rdst < &endat_rdst_callback
R_ENDAT_Control(ENDAT_CMD_REQ)

e

Yes

ELC E— FEMEF IS5 ZEVUT

endat_elc_flg < false

| R_ENDAT_Control BA$( M T 5 —%%
[

( return )

4-13 endat_poscon D 7O —F v — bk
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(12) endat_elctimer 7A—F v —

endat_elctimer

Ahshtary—i
a7y KAFRIEE?

FIHNIS—FKTR

ERERT 757 % E2ER (T b
endat_flg < false
I
static Z# & #1EA1E
poscon_num < 0
poscon_valid < 0
poscon_empty < true

“elctimer command” &

|

1) TR h#EfE (ELC E— FTHEEZ NS
endat_req.mode_cmd — R_ENDAT_POS
endat_req.dt « false
endat_req.elc — true
endat_req.pisr_result < &endat_poscon_callback
endat_req.pisr_rdst < &endat_rdst_callback

R_ENDAT_Control(ENDAT_CMD_REQ)

P

Yes
ELCE—FEIER DS TtV b
endat_elc_flg < true

EnDat A GPT F ¥ RILZ#2E)
timer_start()

| R_ENDAT_Control B8 T 5 —% &

|
( return )

4-14 endat_elctimer ¥ 70—F v — k
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(13) endat_stop 7A—F v —

endat stop

ERETXT 757 % “EZER Ty b
endat_flg < false

“stop command” & &’R

[
B EEREFE =L
R_ENDAT_Control(ENDAT_CMD_POS_STOP)

ELC £— FBifErh 2 N

Yes

EnDat | GPT F ¥ R L %=L
timer_stop()

|
ERERTI757% EREXT 1LY b+
endat_flg < true

1JH TR LB ?

REET?

endat fla = true

Yes

ZELE-10EONEESE TS —FEHRE
HUOED SRR

R_ENDAT_Control B8k ®
IJ—RE

( return )

4-15 endat_stop ¥ D 70—F v—
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(14) endat_temp ZB—F v — k

endat_temp

EZERTI777% “E2EF Ty b
endat_flg < false
I
“temp command” % &~

)Y TR MEE ((F0EHR 1 EE R U 2 TER)
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.pisr_result < &endat_callback

endat_req.pisr_rdst < &endat_rdst_callback
R_ENDAT_Control(ENDAT_CMD_REQ)

endat flg = true

EZERTI777% “E2EF Ty b
endat_flg < false
|

JY IR BMEE (BEEVY2OT—42 ZWT)
endat_req.mode_cmd <
R_ENDAT_POS_ADD_DAT

A
endat_req.dt < false
endat_req.elc — false

endat_req.pisr_result < &endat_callback
endat_req.pisr_rdst < &endat_rdst_callback
R_ENDAT_Control(ENDAT_CMD_REQ)

endat flg = true

| fBfEE TS—ERERT |

[
| BEDEMZE[K]A b[deg CI~NEH LE R |

R_ENDAT_Cotrol A% ®
IZ—%KTE

( return )

4-16 endat_temp O 7B —Fv— b
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Dual Encoder 4> 77045 5 L
(15) endat_callback 7 @ —F v — k

( endat_callback >

I
T—48. IS—ERABMSN TV SEED
7 KL R % static ZHIZ#&H#
p_endat_result < p_result
p_endat_err — p_err

=21

il

E—FITURIS—HRLE?
p_endat_err->modeerr=true

Yes

ERERTI57% “ERERT” [TEY b
endat_flg < true

( return )

4-17 endat_callback gD 70 —F ¥y — bk
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Dual Encoder > 7))L 7045 L

(16) endat_poscon_callback 7 A—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 )

4-18 endat_poscon_callback B#® 7 O0—F ¥ — +

(17) endat_rdst_callback 7 B—F v¥— ~

(endatfrdstﬁcallback)

[
ERERTI757% “ERERT” [2EY b
endat_flg < true

4-19 endat_rdst_callback gk 70—F ¥ — b+
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Dual Encoder > 7))L 7045 L

4.15.9 Dual Encoder FtE > —4 > R

(1) Dual Encoder FtA > —4 > R
ATra—4 Exva—4% I a—4IF [N A viriwi= A FN
|
BREA
1.3s 15

I a—4TOMEE
1.3s LERE

TCLK #%F High L AL

R_A_AS_Open()

BthARL—> 3y

B Y IAHERTE

R_A_AS_Open()#
R_ENDAT_Open()

JOIRED
_Iva—50)tEy b+

YO IR MED
GIEEEED-HD
yayyHEEEAEL

enc_init_tclk_wait_callback
(A=Y o B

100us 751

enc_init_reset_wait_callback
(a—Ny o)

YO IR A
I 35—

YO IR MED

EEER

P %EEQEi

BRI E
5 [a]~255 [A]

________________ B L) AAAHERTE
R_ENDAT_Open() #&

4-20 Dual Encoder i8> —4 VA
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(2) Adformat )V IR FEFET—EREDOI—7T VR

ATra—4%

A

I va—4%IF N WA Ho7L7ass A

<

R_A_AS_Control
(R_A_AS_CMD_SET_PARAM)

) TR MERRE

R_A_AS_Control (}# T

>

R_A_AS_Control

(R_A_AS_CMD_TX_TRG)

)Y TR MEERIEHRE

JOITRMEAR

R_A_AS_Control (}# T

wRT—4

4-21

TR RERERTTEVAHFEE

HRER EVAATUT)

a_as_rxset_callback
(3—ILNy Y %)

a_as_rxend_callback
(3= 3y B8

Aformat JO TR FEEET—EFZEDL—HT U AK
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(3) EnDat ¥ TR FEEETF—EZEDI—H R

Exva—4 Iva—4IF N R A HoILTasS 4
R_ENDAT_Control
(ENDAT_CMD_REQ)
EIERE
YO IR A R_ENDAT_Control()J#8 T

A

BRT—4

RIETTEIVAARE

BRER EVRAHYUT)

endat_callback
(=B IAIEA: )]

4-22 EnDat YV IR MEFEET—EREDY—T VAK
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(4) A-formatELC A XY bFAZ MY AHED L —7 X

AIrva—4%

I a—4IF

N2 A

Ll iy NN

R_A_AS_Control
(R_A_AS_CMD_SET_PARAM,

pre=false)

) TR MEBRRE

R_A_AS_Control()$8 7

R_A_AS_Control
ELC A XY hAS kY A (RAAS CMD_TX ELC

FIRERE

R_A_AS_Control()$8 7

YOIR A
ERT—5 1 |
T—AERERTEIVIAHRE
BRSE @EYRAHIUT)
a_as_rxset_callback
(a—/3y Y B%0
a_as_rxend_callback
(3= 3y 2 B%0
YOITR A
BRT—452

»
»

T—RERERT

Bl YAHFE

wREE EVRAHIUT)

a_as_rxset_callback

(a—Ny o EH)

a_as_rxend_callback

(=N EH)

X

X 4-23 A-formatELCA XY k b HEHED L —4 2 X E (1/2)
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Dual Encoder > 7))L 7045 L

I a—4%IF

Z

JOIRMHEA

WRT—53

»

»

TR RERERTTEVAHFEE

[N A Ho7LTasS A

<

HRER EVAATUT)

FIEERE

a_as_rxset_callback
(a—)L/3y Y B%)

>

a_as_rxend_callback
(a—/3y o B%0

R_A_AS_Control

ELC A4 R> FAF U #E4E | (R_A_AS_CMD_ELC_DISABLE)

R_A_AS_Control (}#&T

4-24 A-fformatELCA Rk b ) HEED L —4 2V X[H (2/2)
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(5) EnDat ') TR ki#%{E(Continuous E— R)&ET—2DEHEZEL—T VR
Exra—4 I a—4%IF FSA HoTNTOsS A
R_ENDAT_Control
(ENDAT_CMD_REQ)
mode_cmd=ENDAT_POS
P dt=true
RIERE
JOITRMHESD R_ENDAT_Control()#2T
WBRT—%1
ZETTAVAAFEE
#ERs®E @EYaAHI)7T)
endat_poscon_callback
(3—JLNy Z )
WWRT—52
FERTEYAHRE R
 #®ESE GIYRARIUT)
endat_poscon_callback
(A=) Ny YR
#WRT—423
BERTHYRA R
RSB EIYRAHI)T)
endat_poscon_callback
(3—JLNy Z )
R_ENDAT_Control
(ENDAT_CMD_POS_STOP)
EfFAIEE I
< BRI R_ENDAT_Control(#& T
BET—5 4 -
RETTEYVAAFKE
fERs® EYAHI)T)
r endat_poscon_callback
(3—JLNy )

X 4-25 EnDat!) % TR Fi%{E(Continuous E— R)&T—42 DEHZ

g

EL—iT U AB
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gn—7

Dual Encoder > 7))L 7045 L

(6) EnDat') Y TR FEFELCE—R)ET—R2DERZEL—7VR

Exva—4%

A

Iva—4IF N2 AN

b TOg5 L4

ELC ARV bAB MY HEME
FIRERE

R_ENDAT_Control
(ENDAT_CMD_REQ)
mode_cmd=ENDAT_POS
elc=true

A

WRT—521

»

»

FEXTEVAARE
wREE EVRAHI Y T)

[

YOITR A é;
|
]

AN

JOITAMHA

A

HRT—52

ZETTEIVAHRE
HRSE EVAATT)

AN

WRT—43

JOIRMHEA
ZETTEVYAARE
| BREE @YRH5UT)

ELC E— FEERR

R_ENDAT_Control(J#8 T

endat_poscon_callback

(A= o BEH)

endat_poscon_callback

(a—ILNy o %)

endat_poscon_callback

(a—ILy U %)

R_ENDAT_Control
(ENDAT_CMD_POS_STOP)

R_ENDAT_Control()$& T
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Dual Encoder > 7))L 7045 L

(7) Dual Encoder fZ1E>—4 > X

AIrva—4%

Exva—4%

TIva—4IF

(N WA

Ho 77Oy 5 A

R_ENDAT Close()

LORAYYT
{Z1E e

I' R_ENDAT _Close()#

R_A_AS_Close()
. it
---------------- R_A_AS_Close()
®’T
4-27 Dual Encoder 1t —4 VXX
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4.15.10 avy—)Lav ok

AYLTNTOT S ALK, Aformat HHRICEH L - > a0 —4 (MAR-M50A) &, EnDat 2.2 {4 ICH#EHL L
fzZ2a—4(EQN1035)ICHIE LTWET, avY—Ihb AAFEERIT Y FIXLUTO®EY T, a3
FOSEICITHEBRI— K "A""E" #4152 LT, EELDIVI—FITRT AT FMERFLTNE

—a—o

#®4.29 Aformatarv—)lav v K—&

avU kR

RE

param2

A req ea cmd param1 Iva—AIzlemd CAALFEzaY Y RIL—LZEREELET,

ea: TOA—4RNES(10 EH)

emd: ARV KT—427L—AL4

param1. param2 : cmd [C& > TANENELGY FI, FHME TR 432 A-
formatreq A< > FDINSA—axfick] #SBLTLZELN,

A elctimer ea val

ELCARYFAARN)AHET, EELEIVO—FICHLaT Y FT—4
JL—LCDFO%Ew kL— bk 2.5Mbps TEELET,
ea: TUO—4RNES(10 EH)
val: F)ABEDRAZI LY
(BfIlX us TY, AKX 6990us ETHETEET, )
ELCARY FAA M) AEMEEFELSESHEFI Y —LOTUF
lelcstopl #FETLTLIZELY,

A elcstop ELCARYMFABD MY HEMEEELSEET,
#£4.30 EnDatarvy—)Lavv rF—E
avy kR AE
E pos MNEEZE1EEZITRELET.
E poscon MEMEZERL TRELET . EMINEZELT SFEE Istop] avU FEZAAL

TLEEELW,

E elctimer val

ELCARY FAD MY HEMEE LT, NEEZ2 A YRAPTERNELES, 247
[E#A val IX us BEfI(FxK 6990us) THREL £, EHMIMEFEILT S5HAEIL Istops O
IUREAALTLEESLY,

E stop MEBEDERNEEEFELLET,
E temp I oa—4AhouBELELICEEAEEEZRELET.
x£431 HBFa2Y—)LaATUFR—E
avw R [ES
exit TS LERTLET,
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% 4.32 Aformatreq A<y KM/R5 A —EwtiGER

cmd param1 param?2
CDFO~CDF12 TL L
CDF13 EEPROM D7 K L X (16 k) L
Ox00~OxFF MEF TIEEL < 1= &
LYo
FAF (Ta—4FRHE S 2FED EEPROM D 0 FHD T —4 £5HA
)
Areq 2 CDF13 00
CDF14 EEPROM M7 K L X (16 k) EEPROMAZEEALT—45 (16 #H)
0x00~0XEF M #EEDE%E AL T | 0x0000~0xFFFF MEFEDIEEZ AN L
CFZ&Ly, TLEEELY,
FAF (Toa—4FRHES 2FED EEPROM D 0 F#IZ 0x1234 2 E =
ML)
Areq 2 CDF14 00 1234
CDF15~17 BL L
CDF18, CDF19 | #RBIa— F(16 %) Tl
0x00 0000~0xFF FFFF M #5E D&
ZABLTLEEL,
FERAF (Toa—4FRHPEES 2FDHA2— FIZ 0x12 3456 ZE EFAL)
Areq 2 CDF18 123456
CDF21, CDF27, | L Bl
CDF29
(;¥] CDF11. CDF17. COF19 [EAATEEIT A, RY 2T TAT S LDOEGEAXNN\RIEHGD -HE
ATEEtHA,
BHEEa~< Y F(CDF4~7, CDF22, CDF28, CDF30)& & U, CDF20a<w > KIZIEdm L TLWEYE
Ao
R11AN0989JJ0400 Rev.4.00 Page 87 of 94
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(1) YrFTLTRygsLET

TRTSLERFTTHE. N—YavIiKEHTav oy FT7aV T ERKRREINFET, "Dual >’ [Z#E1F T
RUFREAALTLEZL,

Dual encoder sample program start

R A AS GetVersion = 4.0

R_ENDAT GetVersion = 4.0

Dual>

(2) A<y FETH
Aformata>y—)Lavr KD, EHLTWNWAIVI—4ENC1IC® LT, 3<% K7L —L CDFO &%
ET500aYy— AT FEEITLEMFATYT, Toa—49hoDNEICEIE, Toa—4FF7KLX
PRTFT—EREHRELLIZ. AET—ANRTEINET,

Dual>A req 1 CDFO

A req command

A o
A ENC1

A R A AS REQ SUCCESS

A EA : O

A ES : 2

A CC : 0

A ABS 40bit [39:32] : 0x00000001
A ABS 40bit [31:0] : 0x00B29A75

EnData >V —/)LaY Y KD, Epos AY Y FEERFTLEFTT, Toa—4FDhoDBEICEDIE, £Z
EHR. ZELELAEES L UMMERNIRTINET,

Dual>E pos

E pos command

E result : ENDAT SUCCESS

E pos upper : 0x00000000

E pos_lower : 0x00778D1B

E add datuml : 0x00000000

E add datum2 : 0x00000000
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4.15.11 Fy RILEEFIE

RZIT2HIZIF, Toa— 843 7x1—RELTFYRILONDI5ETD 16 Fr RILAER N TULE
9, Dual Encoder 4> FIL 7RSS LTIE, #HAKEET Aformat BAF ¥ RJL 02, EnDat BAF ¥ RJL 12
BYHRTONTWET, FYRILDBYHBTEEZDHEICIE. YV—XO2—F (dual_main.c), 5L UEIT Y
O—% K543 (r_a_as_rzt2.c, r_endat_rzt2.c) ADY Y AEE & . FSP Configurator HDE| Y A&/ K
ARV BRI U OBEROEEEZERELTLZEL,

(1) PEAREOF v RILEETE.

MPREDT I OEEE, RDBEYTT,
dual_main.c:
#define A_AS_CH (0) /* A-format TERT 5 F v RILERTE */
#define ENDAT_CH (1) /*EnDat TERAT 5 F v RILEFRTE ¥/
r aas rzt2.c:
#define VECTOR_NUMBER_AFMTx_INTO (VECTOR_NUMBER_ENCIF00_INTO)
[* A-format T, ENCIFOO_INTORY 2 & {FH9 5 */
r_endat_rzt2.c:
#define VECTOR_NUMBER_ENDATx_INTO (VECTOR_NUMBER_ENCIF01_INTO)
/* EnDat T, ENCIFO1_INTORY 2 #{FHT 3 */

I FOMRE L REREE T, R433DELIICEIYHBTELERTULET,

*& 4.33 fERAIETF & HEE(MEIKEE)

F R i F 4 110 AEH I/0 AR
R— bk BERAAY

AFMTO ENCIFOEOO (D/R) P14 3 | A VDD33 T—RENEFAERE
ENCIFDOO00 (REQ) P14 4 | HH VDD33 T—REH
ENCIFDIOO (SDAT) P14 5 | AH VDD33 T—R2 AN

ENDAT_CH1 | ENCIFCK1 (TCLK1) P33 2 | A VDD1833 3 |vov4vHh
ENCIFOE1 (DE1) P33 3 | HHAH VDD1833_3 | T—AHAHAIHRE
ENCIFDO1 (DATA DV1) | P33 4 | HA VDD1833 3 | T—4H A
ENCIFDI1 (DATA RC1) | P33 5 | AA VDD1833 3 | T—4 Ah

(2) FYRILVEREH1DERTE

A-format ZF v RJL 112, EnDatZF v RILOICEIY U TEEEIT BHEEICIE. K774 ILDIY I AEE
ERODKDICERLTLLEELY,

dual_main.c:
#define A_AS_CH (1)  /* A-fformat TERT H5F v RILZE 1IZEE Y/
#define ENDAT_CH (0) /*EnDat TEATHF v RILZEZO0ICEE ¥/
r a as rzt2.c:
#define VECTOR_NUMBER_AFMTx_INTO (VECTOR_NUMBER_ENCIFO01_INTO)
[* A-format T, ENCIFO1_INTORY 2 % {FH93 5 */
r_endat_rzt2.c:
#define VECTOR_NUMBER_ENDATX_INTO (VECTOR_NUMBER_ENCIF00_INTO)
/* EnDat T. ENCIFOO_INTORY 2 2{FHT S ¥/
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Dual Encoder > 7))L 7045 L

(2. FSP Configurator /5, ENCIFOO_INTO 4 X2 b, ENCIFO1_INTO 4 N> MR T BE|YAH/\

YEFS(ISR)ZZEELZFY,

£ 434 B|YRAHNYES(ISRDEES

Event

VHPREED ISR

FrY RILEEEZRD ISR

ENCIFOO_INTO (ENCIFO0 combined Interrupt 0)

a_as0 _int_isr

endatO_rx_int_isr

ENCIFO1_INTO (ENCIFO01 combined Interrupt 0)

endat1_rx_int_isr

a_as1_int_isr

Interrupts Configuration

User Events

o

Generate Project Content

% | New User Event > ® | Remove

Event
ENCIF_ERRO (ENCIF error event 0)

ISR

a_as_err_isr

ENCIFOO_INTO (ENCIFOO0 combined interrupt 0)
ENCIFO1_INTO (ENCIFO1 combined interrupt 0)

endat0 rx int isr

a_as1_int isr

A-format £ & U EnDat IZ(&. GPT A AT LRGSRV FEZELCA R FE LTRITER> TEET
BMEE—FAHYET, ELCA N2 FDEIY HTH. FSP Configurator @ Event Links 2 7 TITLVET,
A-format [ GPT00_0_INT4. EnDat [ GPT00_1_INT4 [ZZhEhstis L TLVET,

% 4.35 EventLinks DZEES

Event

MPRED

Peripheral Function

FrYRILERRD
Peripheral Function

GPTO00_0_INT4 (GPT00_0 combined interrupt)

Encoder I/F SS trigger 0

Encoder I/F SS trigger 1

GPTO00_1_INT4 (GPTO00_1 combined interrupt)

Encoder I/F SS trigger 1

Encoder I/F SS trigger 0

Event Links Configuration

User Events Produced ¢ | New User Event >

Event
GPTDO_0_INT4 (GPTOO_0 combined interrupt)
GPTOO_1_INT4 (GPTOD_1 combined interrupt)

User Events Consumed

Peripheral Function

()]

Generate Project Content

@ | New User Event ® | Remove

Event

Encoder I/F 55 trigger 1
Encoder I/F 55 trigger 0

GPTOOD_0_INT4 (GPTOD_0 combined interrupt)
GPTOO_1_INT4 (GPT00_1 combined interrupt)

R11AN0989JJ0400 Rev.4.00
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THEEZEDHEFOMAEEL, R436DESICHYHBTONET,

#* 4.36 {ERAImF EBEEE(F v RILEEH 1)

Fy I ihF % 110 AHH I/0 AR
R— b BERACY

AFMT1 ENCIFOEO1 (D/R) P33 3 H 5 VDD1833 3 | F—A HAHAHRTE
ENCIFDOO01 (REQ) P33 4 5 VDD1833 3 | F—4H A
ENCIFDIO1 (SDAT) P33 5 | AH VDD1833 3 | F—4 AH

ENDAT_CHO | ENCIFCKO (TCLKO) P14 2 H A VDD33 £ 0w HA
ENCIFOEO (DEO) P14 3 5 VDD33 T—RHENEFAIRE
ENCIFDOO (DATA_DVO) | P14_4 H A VDD33 F—AHEA
ENCIFDIO (DATA_RCO) |P14 5 | AHh VDD33 F—H/AH

(3) FYRILEEHF 2DHRE

A-format ZF v R 22, EnDat ZF v RILSICEIY HTEEFT HIEEICIE. ET77MILDIVAEE
FRODESICEELTLIESL,

dual_main.c:
#define A_AS_CH (2) /* A-format THEHAT EF v RILF 2(ZEE ¥/
#define ENDAT_CH (5) /*EnDat TERATHSF v RILES5ICEE ¥/
r a as rzt2.c:
#define VECTOR_NUMBER_AFMTx_INTO VECTOR_NUMBER_ENCIF02_INTO
[* A-format T. ENCIFO2_INTORS 2 Z#{FERT 5 */
r_endat_rzt2.c:
#define VECTOR_NUMBER_ENDATx_INTO (VECTOR_NUMBER_ENCIF05_INTO)
/* EnDat T, ENCIFO5_INTORY 2 Z{EHT 5 */

B2, FSP Configurator A 5. ENCIFOO_INTO 4 X2k, ENCIFO1_INTO 4 N2 MIXIET HEIYRAA/N

v FS5(ISR)ZHIB& L T. ENCIFO2_INTO £ R> b, ENCIFO5_INTO 4 R FZRIET BEIYRAHNY FS
(ISR)Z#H L EERLFET,

£ 437 BYRABNYRES(ISRDEES

Event MEPRED ISR F Y RILEEED ISR
ENCIFOO_INTO (ENCIFOO combined Interrupt 0) | a_asO_int_isr (BIBR)
ENCIF01_INTO (ENCIFO1 combined Interrupt 0) | endat1_rx_int_isr (HIBR)
ENCIF02_INTO (ENCIF02 combined Interrupt 0) | - a_as2_int_isr
ENCIFO5_INTO (ENCIF05 combined Interrupt 0) | - endat5_rx_int_isr
o

Interrupts Configuration Generate Project Content

User Events % | New User Event > ® | Remove
Event ISR
ENCIF_ERRO (ENCIF error event 0) a_as_err_isr
ENCIFO2_INTO (ENCIFO2 combined interrupt 0) a_as2_int_isr
ENCIFO5_INTO (ENCIFO5 combined interrupt 0) endat5 rx_int isr
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ELCARY FDEIY HTHEE%. FSP Configurator @ Event Links 2 7 TITWVET,

% 4.38 EventLinks DEFE S

Event VEKEED FyRILEEED
Peripheral Function Peripheral Function

GPTO00_0_INT4 (GPT00_0 combined interrupt) Encoder I/F SS trigger 0 Encoder I/F SS trigger 2

GPTO00_1_INT4 (GPTO00_1 combined interrupt) Encoder I/F SS trigger 1 Encoder I/F SS trigger 5

0

Event Links Configuration Gt Prigict Conkant

User Events Produced % | New User Event > User Events Consumed % | New User Event ®_| Remove
Event Peripheral Function Event
GPTOO_O_INT4 (GPTO0_O combined interrupt) Encader I/F 55 trigger 2 GPTOO_D_INT4 {GPTO0_0 combined interrupt)
GPTOD_1_INT4 (GPTOD_1 combined interrupt) Encoder I/F 55 trigger 5 GPT0O_1_INT4 (GPT00_1 combined intermupt)
< >

EEHOMmFOMEEL. R439DESICEIYLBTONET, AYUTNTOTSLTIE, Toa—4IF
D 16 F v RILIZK T B 110 R— b %#:ERFEHTT, FSP Configurator @ Pins # 7T, /0 R— FDEERE
EEBRTINEEHY FHEA,

#&4.39 FERARFEEEE(F Y RILANE R 2)*

Fy I i F 4 1’0 AtEA I/0 AR
R— b BRFACY
AFMT2 ENCIFOEO2 (D/R) P03 4 |H#H VDD33 F—H HAHFARE
ENCIFDOO02 (REQ) P03 5 |HA VDD33 F—AHAH
ENCIFDIO2 (SDAT) P03 6 | AH VDD33 T—32 AN
ENDAT_CH5 | ENCIFCKS5 (TCLK5) P12.4 |HH VDD1833 6 |~ Ov4sHAh
ENCIFOES5 (DE5) P12.5 |H#A VDD1833_6 | 7—4 HAFAIHRE
ENCIFDO5 (DATA DV5) [P12.6 | HiH VDD1833_6 | T—4HH
ENCIFDI5 (DATA RC5) [(P12.7 | AA VDD1833_6 | T—4 AH

GE] Z0tOF v RIILEEY B THIEEOERHFOBEEIZCDOLTIX, EnDat TIERZ/T2H J)L—7
Encoder I/F EnDat sample program 7 71— 3>/ — k%, A-format Tl RZ/T2H F)L—7
Encoder I/F A-format sample program 7 71— 3>/ — b ESBLTL &L,
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5. ¥ 7)La—F
B FNaA—KRIE, LRHYR ILY FAZHRR—LR—SHABAFLTLEELY,
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S ET A 8%
WETHE
Rev. 178 R—T i S

2.00 Feb 28.25 - PR FEAT

3.00 Oct 31.25 49 5I|Z 3 r_endat_cmd_t DEIREEEIEIE

4.00 Apr 24.26 6 Cortex-A55 Core0 M &K% % 1200MHz [ZZE &

11-28,44,53-62 | RAVAEBDTL I« VRE" p_” ITERE
16,17,25-28 M—HY—FREBEHR] DNV TR ETELE

R11AN0989JJ0400 Rev.4.00 Page 94 of 94
Apr 24.26

RENESAS




HAECHERALDFESIE
CITIE. YA VERLKRIERT S MERALOFEESE] TOVWTHBALEFT ., BAOFEALOFESEICOVTIE. AFFa1 AV MEEUTY

ZHALTYTT—hrEBRBLTIESL,

1. HERRE
CMOS #RDE Y RV DIFEFHELREZOLMNF TS, CMOS HRIFEVHEBERICK > T — MERHIEZE LA LAHY FT . EROE
AOBICIE., BHAHEFHESICERALTVSEEEO FL—OIADUr—X, SEHOREM. 2BV —XGLEEFAL. AL TIRICET—
REBLTLESD, F5RAFvIREICKBLEY., HFEMLYLEVTLLESL, Fz. CMOS #REERELIAR— FIZDOVWTHLRKDEK
WELTLEELY,

2. BREAROLE
BREAL. HROKEEIFETT.,. BREARICE. LSIORNTEEROKEITEETHY. LR IDEELEIHTFOKREEITETT ., S
Yty MEFTY LY FTHRGDBE,. BREANS Y £y B ERICHEL2ETOHME. IHFOREBEIBFRAETEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOMNDE—EBEICET HFETOHM. HTFOKRBIIRIATEERA,

3. BRAIEICBITHZANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT Yy TEREANLGVTLEIL, ANESVOARATLT v TERISDBFEAIS
LY. BREMEZSISEILIZY. REERNSRNAABRTZLLI RV T IEENHY ET., ERGDIC TERAF IBICBTHIAAEST] I2D201\T
DEBOHIHERIE. ZTORNBEEFH>TLIEEL,

4. REEMAHFOLE
KRERAHFIE. TRERFFOLE] ITH-H>TURELTLE XL, CMOS #RADANFHFDA D E—F LV RIE, —fRIZ. N A VE—FVREH
TWFEYT, KMEAmFERABRETHMESE S L. FERRICKY . LSIFLO/ 4 XAHMESN., LSIRSTERERMSRNZY . ANESLEHE
SNTREMEFECTBANHYET,

5. yBvIz20LT
Uty b, 70y IRRELEEZ. UEy FEEBRLTCESY, TOJSLERTHROI OV IPYEZRE, YIVBEZXEIOVINREL:
BICUYBZTLLLEZEN, Yty M SNERIRTF (FENHRIRER) AV -0y TEEZHBT LIV RATATIE, VAV IR+HHRE
Liztk. Uty FEREIRLTLESY, . TRV S LOEDTHRRIERF (FIFMBRIEREEK) 2RV 0y (ICHVEZRHEE. 1Y
BREOIOAYINTRRELTHOYIYBEZ TS,

6. ANHTOEMKR
AR/ A RORGFRIZEZDBEREAERBEORREICLGYEIOTEELTLCLESL, CMOSHEEDAAN/ 4 XIZEIEEL T, Vi (Max.) »
5Vin (Min.) ETOEBICELEEDLSHWIGEEIE, RBELZSIZFECIBNLAHYET ., ANLRLPEEDHEEEEEAA. Vi (Max.) D5 Vi
(Min.) FTOEEZEBT I2EBHMPICF Y2 YT/ ARXGERALHVESICEALTESL,

7. UY—TTF7FLR (FHEE) OT7 I XELL
YHF—TF7 FLR (FHEE) O7 I EREZ2ELET, 7 FLREEICIE. [FROMEHERICEIYMSTENAT VNS YUHF—T7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IVEALEZEEOBEIZOVNTIE. RETEFRFADT, TV EALBEWLESICLTLESLY,

8. HEMOMEEIZONT
BEZORGLERIEFETLHHESE, BRBELICVRATLAFHERBEREL TSV, ALIL—TDILa0TEEENES L. T35y
DAAEY, LATV RN E—UOEELGEICKY . ERNFEOHET, HHEE, BEv—C0. /A XWE. / 1 XBREFELENRLDIGEEN
HYFET, HELNESHRICEFTTE5EE. BLORRKITEICORATLFHERBRERBEL TSI,

- A-format is a trademark of Nikon Corporation.

- 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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1.

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. OAMER. BEEMIE. FHAIME. AVHE. RE. THEEW. N\—V LR EXANKRY +%

EMEKE  EEE (BEE, EH. LM% . EFE (S5 . KFREEHSE. SRERER I TLA, FERLHHEES
LHBRE, T—2 2 — FEICKYBEEME. Harsh envionment MIITHEGREERL TVSLDERE, EEESD - BRICRTLZRETTEEOH
MR - VR T L (EMHBEE. AMRIZIEOAAMERTE2H0%) | L LEERUYMBZEERLESEIBTNOH LM - VX TL (FEE
B/L. BEDHE. BRFAFHHORT L, MEHEIEORTLA, TS50 FEBRVRTL, BEEHEBE) ICERASNDIELEZERLTELT. Thd
DARIZHERTDAIEFBEELTOVERA, X, SUHABELTVVAVARICUHBEREZFEALLZCEICKYVEBEAELTH, LHE—1ZFD
BEEFEVLER A,

HoHFEERERE, SBHENSDREME 100%RIESNTVEIDLITTEHY FEA. BHN—FIzT7/ VI Iz 7HRICIFEF2Y
T4 RAENEAAFNATNDEDEHYETA, ThIZTE- T, S#E. EF2 YT HEBUHFELFRE (MRS FLEISHBEIAERSATH
ZVRTLIZHTBARET VR - FREFRAZEAFITN. CNITRYFEA, ) ho4ELSBEEZASLOTEHY TR A, S, SHEUFE
FIELHESINERSINEZHOPE VAT LN, FELGHE. BB, VMILAR, FH. Nvx2J T2 0OBEFLEBETOMOFELRRALT
B (THEBMERE] EVWET, ) ICE-TEEEZTLRVILE#RIALFRA, BitE. BBERMBICERLELEIAICEELTELEEBEIC
DT, —YIHERZEVFERA, T, ZRITEVTEOOLNDBYIZENT, AEHBLULSHN—FIYII 7/ VI rIzFHIIZDONT, BEH
HELUHETEMENERICHT 2RALELVICE=ZZDOEFNERE LBV LORIEEED. PRFLEFIRTOVHEIRILITVEE A,
LHBBECHEAOEL. BFORSER (T—42>— b, 12— —X7Za7I, 7FUs5—av/— bk, EEENY Ty IIZEEHD 38
ETNAADERLEO—BHTIESRIE] %) #CRAOLE, UM EETIRAER. BEERETHE. MEBHE. REZFGHZOMIBEESRHGD
HEHEANTIEACLESL, EEEHOHEEEBI TLUHERECHERASALISEOME, RBEOTESSIUERICOETEL TIL, Sk, —4)
ZTOEFEAVFERA,

LilE, BHERORBESLVCEBREORLICEOTVETA, FERUREHIBERTHENREL-Y ., FAFHICE>TITREELZYTS
HBENBYET, T, BHERE. T—2P— FHFITBLWTHIEEM. Harsh environment AITE G EFREL TS LD EHRE, MKRSHRSRE %
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