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

x 1.1 EHAY HREDHKEE AR

DR H&

HIPERFACE DSL 31> k B—5(HDSL) HIPERFACE DSL@E7 0 LIz &L 3 BIEHEE%
HA=7I7V)a—brIroa—5LDEE

B YiA&a > E—F(ICU) HDSL D E| Y 3A & i1

AAPWMAAT(GPT) 2=y b0 F¥+IL0 |ELCIZANT R4 FEBOERK

ARV MYV ar ka—5 (ELC) GPTAZwY hO F¥RILOMNHEHT AR E
HDSL #' 2%

D) FILBIEA B 7 T —Z(SCI) UART SCI DFRALRAX IIF ZEHAL, USBA 2T x—
A2k B COM R— h@IEICEA
HoINTaSSLDaAVY =LA VBT —RA

BRIRLE
BNIAR ¥ R F L X4t
IAR Embedded Workbench®

CN34 :USB > U FIKR—FraRI 4
(USB 1) —X Mini-B L& T2 4 )L)

7

Iva—4&
B)SICK #t&!
EDM35-2KFOA020A

HIPERFACE DSL #*1

ICE

Interface
circuit 2

1) 1-jet

B 11 BEIRS

(E] 1. EZ2EFELGT—TLRIE. To3—40I=aT7LESRBLTIESL,
2. THIPERFACE DSL® MASTER Safety Integration Manuall &8 L T Z&LY,
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2. BRI
K7 TUr—30/—rOHUT)La— Kk, FTREOBEZEELTWET,
= 21 HERE

I5H NE

EJzz e fhm RZ/T2H ' )L—7
B IERRE T CR52 IR CPUCLK = 1000 MHz (Cortex®-R52 CPUO)

CA55 kix CPUCLK = 1200 MHz (Cortex®-A55 Core0)
BIEBT 0.8V(Core)/ 1.1V (DDR) / 1.8V (PLL, etc.) / 3.3V (I/O)
MABRRE *2 IAR VAT LXE IAR Embedded Workbench® for Arm®

RENESAS & e2 studio

ERAR—F RZ/T2H Evaluation Board (RTKIRZT2HXXXXXXXXX)
FHTNAR (R—FLTHERAT SHEE HL

GE] 1. Yo7 4d 3 AICIE. CPU a7 Cortex®-R52 TEIE9 % CR52 it & . CPU a7 Cortex®-A55
THEIMET % CAS5 frA' Y 9, CR52 k. CASL5 IRIZZENZENDMICET $8BATY .
2. MERMREBED/NA—2 3 vIE, RZ/T2H 5 )L— 7 Encoder I/F HIPERFACE DSL Safety sample
program ') )—R/ —rEBSBLTLLESLY,
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RZ/T2H ' )L—F
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3. [EiDHEeEEREA
[BiDHEE. BEE—F. LPRBFICDODVWTOERANERARIE, RZT2HIIL—T » 2a—H—X3 =27
N—F Oz T7HRIZCEEHE L TLET,

3.1 FHRIRF—E
RINIZAKT TV —230/— DY TN A—FTHERAT IHFEEEEEZTRLET,

*x 3.1 (HRIHF & HEEE
Fy I inF4 IoR—+ | AHA I/0 AR
BREAAY
HFDSLO | ENCIFDIOO (dsl_in) P14 5 AAH | vDD33 T—43 ANiHF
ENCIFDOOO (dsl_out) P14 _4 H#A | vDD33 T—43 HhimF
ENCIFOEOO (dsl_en) P14 _3 HA | vDD33 RS 4 JIL > — T s+
HFDSL1 | ENCIFDIO1 (dsl_in) P33 5 AAX1 | VvDD1833 3 | F—4& AANIHF
ENCIFDOO1 (dsl_out) P33 4 A |VvDD1833 3 | F—AH AhixF
ENCIFOEO1 (dsl_en) P33 3 HA | VDD1833_ 3 | K54 J/L— JHIEiHF
HFDSL2 | ENCIFDIO2 (dsl_in) P03 _6 AA | vDD33 T—43 ANiHF
ENCIFDOO2 (dsl_out) P03 5 H#A | vDD33 T—43 B himF
ENCIFOEO2 (dsl_en) P03 4 H#A | vDD33 RS54 JIL > — T §lfiEF
HFDSL3 | ENCIFDIO3 (dsl_in) P05 0 A# | vDD33 T—43 ANimF
ENCIFDOOS3 (dsl_out) P04 7 H#A | vDD33 T—43 B himF
ENCIFOEO3 (dsl_en) P04 _6 H#A | vDD33 RS 4 JIL > — T HliEF
HFDSL4 | ENCIFDIO4(dsl_in) PO1_1 AAH |VDD1833 5 | F—4 AHiHF
ENCIFDOO04 (dsl_out) P01 0 HA |VvDD1833 5 | F—AH hiFF
ENCIFOEO04 (dsl_en) P00_7 HA | vDD33 FS4 J/Lo—THlEIRF
HFDSL5 | ENCIFDIO5 (dsl_in) P12_7 AAH |VDD1833 6 | F—% AHiHF
ENCIFDOOS5 (dsl_out) P12_6 A |VvDD1833 6 | F—4H HhiHF
ENCIFOEO5 (dsl_en) P12 5 H7 |VDD1833 6 | K54 J/L—THlEiHF
HFDSL6 | ENCIFDIO6 (dsl_in) P34 1 AAH |VvDD1833 3 | F—%4 AHiHF
ENCIFDOO6 (dsl_out) P34 0 A |VvDD1833 3 | F—AH AhiKF
ENCIFOEO6 (dsl_en) P33 7 H7 | VDD1833_3 | K54 J/L¥—THlEiHF
HFDSL7 | ENCIFDIO7 (dsl_in) P34 5 AAH1 | VvDD1833 3 | F—4& AAIHF
ENCIFDOO7 (dsl_out) P34 4 A |VvDD1833 3 | F—AH AhiKF
ENCIFOEO7 (dsl_en) P34 3 HA | VDD1833 3 | K54 J/L— JHIEiHF
HFDSL8 | ENCIFDIO8 (dsl_in) P29 0 AA | vDD33 T—43 ANiHF
ENCIFDOOS (dsl_out) P28 7 H#A | vDD33 T—43 HhimF
ENCIFOEOS8 (dsl_en) P28 6 H#A | vDD33 RS 4 JIL > — T HliEF
HFDSL9 | ENCIFDIO9 (dsl_in) P29 4 AA |VDD1833 2 | F—%4 AKiEF
ENCIFDOO9 (dsl_out) P29 3 HH |VvDD1833 2 | F—4H AhikF
ENCIFOEO9 (dsl_en) P29 2 HA | VDD1833 2 | K54 J/L— JHIiHF
HFDSL10 | ENCIFDI10 (dsl_in) P30_0 AAH |VDD1833 2 | F—%4 AHHF
ENCIFDO10 (dsl_out) P29 7 HH |VvDD1833 2 | F—4AH AhikF
ENCIFOE10 (dsl_en) P29 6 HA | VDD1833 2 | K54 J/L— JHliHF
HFDSL11 | ENCIFDI11 (dsl_in) P30_4 AAH |VDD1833 2 | F—%4 AHiHF
ENCIFDO11 (dsl_out) P30_3 HH |VvDD1833 2 | F—4AH AhikF
ENCIFOE11 (dsl_en) P30 2 HA | VDD1833 2 | K34 J/Li— JHlEHF
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Fr 2RI i ¥ 8B o AR—+ | AtHAH 110 kS
BRRASY

HFDSL12 | ENCIFDI12 (dsl_in) P13_3 AB | VDD1833_6 | T—%4 AHiHF
ENCIFDO12 (dsl_out) P13_2 HA | VDD1833_6 | F—4&HhimF
ENCIFOE12 (dsl_en) P13_1 5 | VDD1833_6 | K34 J/L I — THliHlmF

HFDSL13 | ENCIFDI13 (dsl_in) P13_7 A# | VDD1833_6 | F—4 ANiHF
ENCIFDO13 (dsl_out) P13_6 HA | VDD1833_6 | F—4&HhimF
ENCIFOE13 (dsl_en) P13_5 5 | VDD1833_6 | K34 J/L I — THliHlhmF

HFDSL14 | ENCIFDI14 (dsl_in) P18_7 A# | vDD33 T—3 ANHF
ENCIFDO14 (dsl_out) P18_6 HH | vDD33 T2 H AT
ENCIFOE14 (dsl_en) P18_5 HH | vDD33 K> 4 JILo— T+

HFDSL15 | ENCIFDI15 (dsl_in) P32_1 A7# | vDD33 T—3 ANHF
ENCIFDO15 (dsl_out) P32_0 H#H | vDD33 T—2 AT
ENCIFOE15 (dsl_en) P31_7 HH | vDD33 K> 4 JILo— T HlEnF
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4. YT by T7EHA

41 HFDSL K34/ \HHE
HFDSL K54 \D#EEIZLT TS,

1. MHERE
2. ET—2DWMF
3. A*yt—UDERE

42 TF7AILER

774 ILERIEX. RZ/T2H 5 )L— 7 Encoder I/F HIPERFACE DSL Safety sample program 'J ) —X / —

FESRBLTIEZELY,

43 PBEH—E
R ANVCEB—BEERLET,

® 41 B%—%E
AT3Y %4 R—UBKS

HFDSL k354 /\ API BE%k R_HFDSL_Open 8
R _HFDSL_Close 8
R_HFDSL_GetVersion 9
R_HFDSL_Control 9

dA—H—F&HEBEH# hfdsl_int_nml_callback 14
hfdsl_int_err_callback 14
hfdsl_int_safety_callback 15
hfdsl_int_mrcv_callback 15
hfdsl_int_smrcv_callback 16

B|YIAHNY ES hfdsl_int_isr_chn (n=0~15) 16
hfdsl_ints_isr_chn (n=0~15) 16
hfdsl_fpr_isr_chn (n=0~15) 17
hfdsl_sp_isr_chn (n=0~15) 17
hfdsl_err_isr 17
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4.4 APl Btk
441 R _HFDSL_Open

R_HFDSL_Open

B = I a—4SHlEHoRE

Ny r_hfdsl_rzt2_if.h

g B int32_t R_HFDSL_Open(const int32_tid, r_hfdsl_info_t* p_info);

5 B HFDSL K54 /A& #MAT BRI AEMERTL T EEN, ABKTEFS A/ \0OHH

EEFAVET,
CEY RBORE
CA—Ny S BROBE

2l id fERTSIDE#HRELET, (r_hfdsl_rzt2_dath TERSNATWVET, )
1 R_HFDSLO_ID CFrRIL0EFIRTE

R_HFDSL1_ID CF R ERTE

R_HFDSL15_ID c Fr )L 15 FIRE

EEELS D BREAE

p_info : RS A /\DPAREHER
RS A N\DYEARTEIERZHM L 1= r_hfdsl_info_t EiEADRA 2 ZHEELT
CfZ&Ly,
1J#—>fE R _HFDSL_SUCCESS : EE#RKT
R_HFDSL_ERR_INVALID_ARG : BE&# T (id, p_info IZ$8%E L 1= r_hfdsl_info_t & kD
A UNEHHIRE SN TULVELME)
R_HFDSL_ERR_ACCESS : 2&#7T BRCABE#MAETIATLED)
b Q=N YVBEHAT, RAPIBE#EERITTHEIFELELET,

442 R_HFDSL_Close

R_HFDSL_ Close

B = I a—5OFHERT
Ny S r_hfdsl_rzt2_if.h
g int32_t R_HFDSL_Close(const int32_t id);
o R_HFDSL_Open THELEIYA#FET s+ E—TILL., Toa—FDFIHEERTLE
ER
3l % id EATSIDEEELES, (r_hfdsl rzt2 dath TEHEShTWEYS, )
R_HFDSLO_ID CFRILO FIEE
R_HFDSL1_ID CFvRIL1EIEE
R_HFDSL15_ID C FrRIL15 FIRE
EEEst  BRERT

)5—2fE R_HFDSL_SUCCESS : IEE#T
R_HFDSL_ERR_INVALID_ARG : £E&E#7T (id I[THEE LI-ENRE SN TLVELME)

x E ABEHEITANC. %9 R HFDSL Open #ETL T &L,
O—IUN\YIBEBAT, KRAPIBE#HEETT S EIFELELFET,
R11AN0809JJ0400 Rev.4.00 Page 8 of 46
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443 R_HFDSL_GetVersion

R_HFDSL_GetVersion

#H E
Ny E

>

|||:| |m[|.

L
| % 5 o

=
3

RSAN\DN— 3 U ERSB

r_hfdsl_rzt2_if.h

uint32_t R_HFDSL_GetVersion(void);

FSANDN—23 0 WMEBELET,

L

ER16EY A Yy ——=D 3>, FL16 Ev MIRAF—n—D a3 UhEch
FY,

1) V)2 —1EH 00010002h DIHFE. Ver.1.2

444 R _HFDSL_Control

R_HFDSL_Control

B OE I a—45OFIE
Ny F r_hfdsl_rzt2_if.h
g E int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);
BT Sl comd #E-oTTrya—4&HELET,
FEHa< Y FOBEX T4.44(1) o ralPiidta~xy Kl & T4.4.42) flfa<y
F1 #8BLTEZEL,
3l %% id EATDIDEEELES, (r_hfdsl rzt2 dath TEHEShTWEYS, )
R_HFDSLO_ID C FrRIL0 FIRE
R_HFDSL1_ID CF R ERTE
R _HFDSL15_ID C Fr I 15 FIEE
EiEUS  BRERT
cmd = N
AAEF T4.4401) 7o ralPiita~xy Kl & T4.4422) #HHaTU Rl #
SHBLTLESL,
p_buf  : % cmd IZRIET B515
JA#—>fE R _HFDSL_SUCCESS : E&E#&T
R_HFDSL_ERR_INVALID_ARG : &#7T (id, cmd IZF%E L I {EATFIE)
ZDM) 2 —MEE T4.4.4(1) A FaLMEEa< Y Rl & T4.4.42) #fa< > K]
EFSBLTLESL,
R11AN0809JJ0400 Rev.4.00 Page 9 of 46
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(1 Fabrarfita<co R
(@) R_HFDSL_CMD_INIT

R_HFDSL_CMD_INIT

B = sl = YT )) -1
Ay H r_hfdsl_rzt2_if.h
g B int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);
) R_HFDSL_Open BA#E4T#&. £E70 oLty FARELLRIZEFTLTLES
W, 7R FILYEY FEEDBEAEIZDOWTIEL, T4.5.2 hfdsl_int_err_callback] #
SRLTLEEEL,
5 id {FHTAIDEHELET, (r_hfdsl_rzt2 dath TEEZESNTWLET, )
R_HFDSLO_ID CFrRIL0EIRTE
R_HFDSL1_ID CFvRIL1EIEE
R_HFDSL15_ID c Fr )15 FIRTE
LEERIS D EERA
cmd : R_HFDSL_CMD_INIT %L £,

p_buf NULL ZERFE L TLZE LY,
1J4—>fi R _HFDSL_SUCCESS : E¥#&T
R_HFDSL_ERR_INVALID ARG : £%# 7 (id. p_buf ATIE{#)
R_HFDSL_ERR_ACCESS : E##&7 (R_HFDSL_Open AEFEATULAEL, )
R_HFDSL_ERR_INIT : EE#T (YU I F T v I TEALT I HRFKELT, )
FOE O—IILN\YIBEBNT, KAPIB#ZETISAILEFELLET,

(b) R_HFDSL_CMD_ENCID

R_HFDSL_CMD_ENCID

I>a—4% ID O

r_hfdsl_rzt2_if.h

int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);

JotalLiita~ > K TR HFDSL_CMD_INIT] #ETLTHh B, RE#EERTLT
{fZ&Ly,

1) 2 —2{EA R_HFDSL_ERR_INIT TEE 7O O )LOWMEAEZTSEEE. Flila<

> K TR_HFDSL_CMD_RST] #X47#. 70 FaL#E#ta< > F
TR_HFDSL_CMD_INIT] Ao YELTLEZELY,

5 id {FHTAIDEHELET, (r_hfdsl_rzt2 dath TEEZESNTWLET, )

R_HFDSLO_ID C FrRIL0 FIRE

R_HFDSL1_ID CFrRIL1EEE

&% [m} 2 ]
& i \\& i

R_HFDSL15_ID C F I 15 EHEE
st D BREATE
cmd : R_HFDSL_CMD _ENCID #{6E L £ 9,
pbuf I a—%1ID
I a—AIDEEMLIZUnt32 tBDRA VA EFHERTELTLLEEL,
)2 —fE R _HFDSL_SUCCESS : IE##T
R_HFDSL_ERR_INVALID_ARG : £%#7T (id AFIEfE. p_buf A¥ NULL)
R _HFDSL_ERR_ACCESS : £&# T (R_HFDSL_CMD_INIT MEITEh TV, )
R HFDSL ERR_INIT : EE#&T BHELTWS I va—4LEELETI -4 IDASE
. )

bE A=A\ IEBAT, RAPIBRZERITI A ERFELELFET,

e
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(2) #HlEa<> K
(@) R_HFDSL_CMD_POS

R_HFDSL_CMD_POS

O W D B
WG W Ny W

)R —1iE

Fast position MDES

r_hfdsl_rzt2_if.h

int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);
Fast position L 2 X % (POS4~POS0)% ') — F L T. Fast position ZE#& LE 7,

id ERATSIDFHEELET, (r_hfdsl_rzt2_dath TERESNATWET, )
R_HFDSLO_ID CFrRIL0EFIRTE
R_HFDSL1_ID CFrRIL1EETE
R_HFDSL15_ID c Fr )L 15 FIEE
iRt D BT
cmd : R_HFDSL_CMD_POS ##ELFY,

p_buf : Fast position
Fast position Z#&#89 5 r_hfdsl_pos_t #E:&ADRA V2 EH_ELET, FHMIZ
[4.10.1(2) r_hfdsl_pos_t] SELTL 2Ly,
R_HFDSL_SUCCESS : IE'## 7T
R_HFDSL_ERR_INVALID_ARG : E##T (id ATRIE{E. p_buf A NULL)

(b) R_HFDSL_CMD_VPOS

R_HFDSL_CMD_VPOS

& m 4]
& i \\& i

R —iE

Safe position DEXG
r_hfdsl_rzt2_if.h
int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);
Safe position L ¥ X 42 (VPOS4~VPOS0) . Safe position CRC L ¥ X % (VPOSCRC_H,
VPOSCRC_L)# !J— F L T. Safe position #E&FL £ 9,
REFYRIWANAVETI—ALIREIADT I CANENIIEE SN TLSIEEICIE,
TOERRARIS—%BLET,
id fERATHIDEF/ELET, (r_hfdsl_rzt2_dath TERSNTWVET, )
R_HFDSLO_ID CFrRIL0EFIRTE
R_HFDSL1_ID CF R ERTE

R_HFDSL15_ID c Fr )L 15 FIEE
LEELLS D BT
cmd : R_ HFDSL_CMD_VPOS ##EEL %7,
p_buf : Safe position
Safe position ##&#89 % r_hfdsl_vpos_t #EEAXRDKRA V2 EHBELEFT ., £
% T4.10.1(3) r_hfdsl_vpos t1 SEBL T LY,
R_HFDSL_SUCCESS : IEE#T
R_HFDSL_ERR_INVALID_ARG : £%#7T (id NFIEE. p_buf A NULL)
R_HFDSL_ERR_ACCESS : EE#T (X&F Y RIL1A VA TI—ALPREADTY
& AHVES)
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(c) R_HFDSL_CMD_VEL

R_HFDSL_CMD_VEL

B OE E—2 OEEREREDRE
Ny S r_hfdsl rzt2_if.h
g B int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);
E: RELIRAZ(VEL2~VELO)ZJ—FL T, E—2DEREEREZMELET,
5 # id {FHTAIDEHELET, (r_hfdsl_rzt2 dath TEEZESNTWLET, )
R_HFDSLO_ID CFrRIL0EFIRTE
R_HFDSL1_ID CFrRIL1EETE
R_HFDSL15_ID c Fr )15 FIRE
iRt D BREATE
cmd : R_HFDSL_CMD_VEL ##ELFY.,

p_buf : E—A DOEERE
E—AQEEEEZERMT D uUint32 tEBDRSA V2 E2EELET .
1J4—>fi R _HFDSL_SUCCESS : E%#&T
R_HFDSL_ERR_INVALID_ARG : E## 7 (id ATRIEfE. p_buf A NULL)

(d) R_HFDSL_CMD_MSG

R_HFDSL_CMD_MSG

B = AytE—UMEE
Ny S r_hfdsl rzt2_if.h
g E int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);
s B AyE—CDEEETVET, ZIET—4 L hfdsl_int_mrcv_callback BI$IZ & - T@AN
ShEJ, BEHEOFEMIE M4.5.4 hidsl_int_mrev_callback] 28R LT &L,
5 # id {FHTAIDEHELET, (r_hfdsl_rzt2 dath TEZESNTWLET, )
R_HFDSLO_ID CFrRIL0EFERTE
R_HFDSL1_ID CFrRIL1EERE
R_HFDSL15_ID : Fr I 15 EIEE
LEERIS D EERT
cmd : R_HFDSL_CMD_MSG ##EEL £,

p_buf Ay tE—UEET—4
Ayt —CREET—2 KT B r_hfdsl_send_msg_t #EiEADRA 4 FIETE
LET. S4IE 4.10.1(4) r_hfdsl_send_msg_t] SBLTL &L,
JR—2fE R_HFDSL_SUCCESS : IE'## T
R_HFDSL_ERR_INVALID_ARG : %7 (id AFIEfE. p_buf A NULL)
R_HFDSL_ERR_ACCESS : EE#& T (4.4.4(1) 70 Fa OB TS RREFTEAT
LVEELY)

B =NV VEBAT, RAPIBEHERITT S LIFREELET,
ROZEEZEITSHBEIL. hfdsl_int_mrov_callback BN a—ILEhTHh D, KEHMEET
LTEEZTo>TLEELY,
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(¢) R_HFDSL_CMD_RST

R_HFDSL_CMD_RST

B = Jaoraryty k
~NyF r_hfdsl_rzt2_if.h
g E int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);
i BA JoranLE)EYFLET,
A EETHRIE. EVENT HLYPRXADPRST Ew kZk 5. HDSLNn_INT Z| Y ;AHA
RELFET,
BEZBERIZEBAEE. (4441 7O ralL#fiba~v sy Kl 22T LTLESLY,
5l id FATSHIDEEELET, (r_hfdsl_rzt2_dath TEZINTWLET, )
R_HFDSLO_ID CFrRIL0EFERTE
R_HFDSL1_ID CF R ERTE
R_HFDSL15_ID : FrRIL15 EIRE
LE2LS D EXEARA
cmd : R_HFDSL_CMD_RST ##ELE7,
p_buf :NULL ZERE LTS Z& LY,
)a2—1E R_HFDSL_SUCCESS : IE&#&T

R_HFDSL_ERR_INVALID_ARG : &#7T (id. p_buf AFRIEfE)

() R_HFDSL_CMD_SMSG

R_HFDSL_CMD_SMSG

B = a—bAytE—CDEZE
Ny F r_hfdsl_rzt2_if.h
g E int32_t R_HFDSL_Control(const int32_t id, const r_hfdsl_cmd_t cmd, void *const p_buf);
E a—brAVE—CDRE | VT ETVET, ZIET—4F (& hidsl_int_smrcv_callback
B#ICE > TEHMEINZTT, BEHOFMIE M4.5.5 hfdsl_int_smrcv_callback] 2B L T
(&L,
Bl #% id EATSIDEEELES, (r_hfdsl rzt2 dath TEHEShTWEY, )
R_HFDSLO_ID CFrRIL0EFIRTE
R_HFDSL1_ID CF R ERTE
R_HFDSL15_ID C FrRIL15 FIRE
EiEUS  BRERT
cmd : R_HFDSL_CMD_SMSG ##EL XY,

p_buf Ay —UFEET—4

Ayt —CREET—2 KT B r_hfdsl_send_msg_t #EiEADRA 4 FIETE

LET. E#(E 14.10.1(4) r_hfdsl_send msg_t] SBLTL &L,
y4—2fE R _HFDSL SUCCESS : [E&#&T
R_HFDSL_ERR_INVALID_ARG : 2% 7 (id AFEfE. p_buf A NULL)
R_HFDSL_ERR ACCESS : BT (4.4.4(1) 70 Fa @R Y RREFEAT
RYARY)
Q=N YVBEHAT, RAPIBE#EERTTHEIFEELET,
ROZEEZEITSHEIL. hidsl_int_smrcv_callback AT —ILEhTH S, RKEKEE
TLTEEFToTLIESLY,

=3

ol
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45 11— —EREAHMLHE
4.5.1 hfdsl_int_nml_callback

hfdsl_int_nml_callback

B = HDSLn_FPR &Y ;A% 54 Z @50

Ny H -

g E void hfdsl_int_nml_callback(uint8_t event);

o R_HFDSL_Open BA#t M 5144 r_hfdsl_info_t #1&EAD A >/ E# p_cb_nml TEEXL 1=

a—)L/N\y VBT, Fast position HFAH LATEEIZAE o f- 2 & #7R9 HDSLn_FPR
B UYAAFRERIZ, event % POS RDY BITéLTa—ILEnEzET,

ARA%M T R_HFDSL_Control(R_HFDSL_CMD_POS)EI# %479 3 = & T. Fast
position ZEGET S EMNTEET,

ABEHEIEYAANY FSDAVTFFRAMEBYET, BVAADGELEHGRT 51
H, BONMIVAE—2FBEICLTLESY, BHEBEFFTHY., HRHICKRETEZE

—a—o
5 # event CEYRAHDHEEER
POS RDY BIT A#&#ic L TLVET,
KEHADABHTT ,

)R —1E 7L

4.5.2 hfdsl_int_err_callback

hfdsl_int_err_callback

B = HDSLn_INT & Y A#A R4 @ %0

~y -

g B void hfdsl_int_err_callback(uint32_t event_err);

® B R_HFDSL_Open BI#(?D 35148 r_hfds|_info_t #i&{hdD A >/ \EH p_cb_err THERL1=a—

WY HBEHTT, EVENT HLCREZDSUMEY b, POSEw k., DTEE W b,
PRSTEw b, KU, EVENT.LLPXEZDOMINEY k., ANSEw k., QMLW E v k
[2& % HDSLN_INT | Y :AARERICO—ILEINET,

AEMIIBNYAHANY FSOAVTFRAMERYET, BIYAADLEEEHEGRT 51
H, BOMNIYEZ—2FTBE3ITLTLESL, BEHAEEHITHY ., BHIZCRETEE

T
CIE event_err : HDSLn_INT EI1 Y ;A#DREER
EVENT H,EVENT L LR A DEIEIHEINTWVET, ABEBRNOHEF
MTY,
)2 —1E HmL
OB EVENT LLYRAMDFREL Ew FIZ&k B HDSLN INT Y A#FEERKIFaO—ILShFEE
Ao
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4.5.3 hfdsl_int_safety callback

hfdsl_int_safety_callback

#H E
Ny E

>

& m}
& m

51 #

)2 —iE

HDSLn_SP &l Y iA#H FE4 Z B X0

void hfdsl_int_safety_callback(uint8_t *p_safety1, uint8_t *p_safety2);

R_HFDSL_Open B D 5144 r_hfdsl_info_t &AM A 2/ \EH p_cb_safety TEERL =

a—)L/N\y VBT, Safety position HEEAH LaJgEIZA > = Z & %<9 HDSLn_SP

B AAREREIZCO—ILINET,

ABEBIEIEVRAANY FSDAVTEFRMNEBY FET, BIVAADGEEEZHERT S

H. BOMNMINEZ—2FTBHEIITLTLEZEW, BEHBEHITHY . BHICERETEE

ER

p_safetyl]] ::&REFvYRIL1IDAT—EX, fiE, LU CRC LI RXAE
BEFYRIWNAIA VAT I—RALIRIANDT I ZANERIZHRESINT
LW3154. p_safetyl DRA 2 TREINBEFIZE, BEFYrRIL1D
SAFE_SUM L PR B [C#iE. REME (VPOS4~VPOSO)L LR S| &
{iifE CRC (VPOSCRC_H, VPOSCRC L)LY XA DEHLEIMINTILVE
ER
BEFYRNWAIA VA TI—RALIVRZIADT I ERANENICHRESINT
WBBEI1E, p_safetyl [T NULL R4 2 AEIESNET,
BSNER. XEABRNOAETT,

p_safety?]] :REFYRIL2DAT—ERX, fiE, LU CRC LI RXAE
BEFVYRIL2A VAT I—RALIVRIANDT I AN ERIZHRESINT
LW5I54. p_safety2 DRA 2 TREINBEFIZ(E, BEFYRIL2D
STATUS2 LY R E . BREME (VPOS24~VPOS20)L X4, &&
{iiE CRC2 (VPOSCRC2_H, VPOSCRC2 L)L YR 2 D{EAMEIM S TLY
F9,
BEFAYRN2A4 VAT I—RALIREIADT I CADNENHRESINT
W3I5EI1L. p_safety2 [ NULL R4 VA DNEMEINET,
BSNER. XEABRNOAETT,

4.5.4 hfdsl_int_mrcv_callback

hfdsl_int_mrcv_callback

B = EVENT L LY XA ®MFREL Ew M2k % HDSLn_INT &Y ;AHFE 4 % @40
Ny -
g E void hfdsl_int_mrcv_callback(uint8_t* msg_data);
iR BA R_HFDSL_Control (R_HFDSL_CMD_MSG)BA#T&E LIza—IL/\v VBT,
EVENT LLYRAMFREL Ew 2k 5 HDSLN_ INTE|YIAANHEEL, ZIEAYE—
COT—AEMMTET LIBICI—IILEINET,
AEMFBNYAANY RZDIAVTHFRMERYET, BIYRAADEEEEZHERT 51
H, BONMI)Z—2FBHEICLTLESL, BHEZEFITHY ., BRHICHRETEF
ER
5| # msg_data]] : AvE—TCFRLAELUPPC BUF LYRAE
Ayt—UF FLR2/84 F(PC_ADD_H, PC_ADD_L)IZ#tZ. Long
massages ® PC_BUFO~PC BUF7 LR AENEBHEINATULVET,
Ay—TF7 KLRA PC_ADD HOES5Ew b LOFFIZIX, AvyE—PD
REIT—FHEIEMINET,
RDFREL E 2k % HDSLN_INT | YAHAREETTEMTT .
)a2—21E L
R11AN0809JJ0400 Rev.4.00 Page 15 of 46
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4.5.5 hfdsl_int_smrcv_callback

hfdsl_int_smrcv_callback

B OE
Ny S

& |m}
& i

51 #

)R —1E

EVENT_S LY X2 ®M FRES Ew bIZ&k 5 HDSLN_INTS | U ;AHF4 @ AN
void hfdsl_int_smrcv_callback(uint8_t* msg_data);
R_HFDSL_Control (R_HFDSL_CMD_SMSG)BE#Tc&E&HL=a—IL/\v IBEHTT,
EVENT_S LY XAMFRES Ew Mk HDSLN_INTS E|YRAHDFEEL, RIEA Y
=T —EAEMMNET LEBEIZa—ILEINFET,
ABEBIEIEVRAANY FSDAVTEFRMNEBY FET, BIVAADGEEEZHERT 51
H, BOMNMINEZ—2FBHEINITLTLEEW, EHBEHITHY . BHICERETEE
ER
msg_data]] : PC_DATAL YR AE
Short massage Z{E7T—% & L T®H PC_DATA LR AEMAEIHI N TLY
F9,
KD FRES Ey rIZ&k % HDSLN_INTS | Y AAFKEFETHEMTT,

46 BNIYRAHNVES
4.6.1 hfdsl_int_isr_chn (n=0~15)

hfdsl_int_isr_chn

B

=

Yri

==
=]

3l

)a—iE

=

BA

4

HDSLn_INT E|YAHDE| Y AFH/NY S

static void hfdsl_int_isr_chn(void);

HDSLn_INT &Y AAIZxt T &Y RAH/NY ST,

B YAHERMNEVENT L LPRADFREL EY FEof=FE&IEX. a—IL/Nv VU
# D hfdsl_int_mrcv_callback B#iZa—ILLET,

EVENT HLPRAE KLV EVENT L LR EZDZDMDE Y RHAERTE|Y AHMN
FAELEEEIEX. a—IL/\y B hidsl_int_err_callback B % a—ILLE T,
mL

&L

4.6.2 hfdsl_ints_isr_chn (n=0~15)

hfdsl_ints_isr_chn

B = HDSLN_INTS | Y :AADEIYAH/NY KD
~y g -
g E static void hfdsl_ints_isr_chn(void);
i EA HDSLn_INTS B Y AH T 2B YIAH/NY FSTY,
B YAABERMNEVENT SLORADFRES Ey bE21z5AK, a—IL/N\v Y B
# D hfdsl_int_smrcv_callback B#i&#a—I/LLE T,
51 # TL
)Aa—iB mL
R11AN0809JJ0400 Rev.4.00 Page 16 of 46
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4.6.3 hfdsl_fpr_isr_chn (n=0~15)

hfdsl_fpr_isr_chn

B

=
=]

5l

A —iE

=

Ny

& m

4

HDSLn_FPR E|Y AHDEIYAH/INY KS

static void hfdsl_fpr_isr_chn(void);

HDSLn_FPR E|Y AHAIZx T HEIYRAA/NY FSTY,

B Y AHFERXO—IL/Ny S B D hidsl_int_nml_callback B Za3—I/LLE T,
7wl

Tl

4.6.4 hfdsl_sp_isr_chn (n=0~15)

hfdsl_sp_isr_chn

B

==
=]

3l

a2 —1E

4.6.5 hfdsl_err_isr

=

Yri

&

£

HDSLn_SP EI Y AHDEIY AH/NY RS

static void hfdsl_sp_isr_chn(void);

HDSLn_SP B YRAHIZx T HEYRAHNY S TY,

B Y AAHFEERTO—IL/Ny Y BEED hidsl_int_safety callback Bi$tZa3—I/IL L F
ER

mL

mL

hfdsl_err_isr
B = PERI_ERRO El Y AH#DEIY AH/NY K
Ay A -
g 8 static void hfdsl_err_isr(void);
i EA PERI_ERRO &l Y ;AAIZ® T HEIY AAH/NY FFTY,
ENCIFERR_STATn (n=1~4)L YR AN TS —ERZ5IEMY . EIVAHZI )T
LFEI,
5l TL
) B —2fE L
R11AN0809JJ0400 Rev.4.00 Page 17 of 46
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4.7 FEREIYAH—F

+® 42IZHFDSL FSAN\THERTHEYAAERLET,
& 42 HFDSL RS A/\THERATIE|YAH

E YA ID * Bz
CR52 fik | CA55 ki

HDSLO_INT 388 716 ChOEVENT HL P X4, EVENT L LR ADEAINADE v +
NVICEHINDEBNYRAANRELET,

HDSLO _INTS 389 717 ChODL I— AV E—VHERETHLEEVAHADEELET,

HDSLO_FPR 390 718 ChO O Fast position A FEAH LATBEIZAE S EEI Y AHDFEAE L
F9,

HDSLO_SP 391 719 ChO @ Safety position H\FEAH LATREIZAE S EBI Y AADFREE L
F9,

HDSL1_INT 392 720 Ch1EVENT HL P X4, EVENT L LR ADEAINADE v +
WVICEHINDEBNYRAANRELET,

HDSL1_INTS 393 721 Ch1DLa—hrAYE—VERETHLEEVAHADNKEELET,

HDSL1_FPR 394 722 Ch1 O Fast position A FEAH LATBEIZAE S EEI Y AHDFEAE L
F9,

HDSL1_SP 395 723 Ch1 0 Safety position M&EAH LAJEEIZ /L 5 & B Y AHDFEE L
F9,

HDSL2 INT 396 724 Ch2EVENT HLPX 4, EVENT L LRADEINAADE v +
NWTICEFINDLEYRAADNREELET,

HDSL2_INTS 397 725 Ch2Doa—hrAYE—VERETHLEEVAHADNKEELET,

HDSL2 FPR 398 726 Ch2 O Fast position A3 FEAH LATEEICAE 5 EEI Y AHDFEE L
F9,

HDSL2_SP 399 727 Ch2 0 Safety position M&EAH LATEEIZ /L 5 & B Y AHDFEE L
F9,

HDSL3_INT 400 728 Ch3EVENT HLPX4, EVENT L LRADEINADDE v +
NWTICEHFINDLEYRAADNREELET,

HDSL3_INTS 401 729 Ch3MDLa— AV E—CHERETHLEEVRAHADLEELET,

HDSL3 FPR 402 730 Ch3 O Fast position A FEAH LATEEICAE 5 EEI Y AHDFEE L
F9,

HDSL3_SP 403 731 Ch3 0 Safety position A&+ LAJBEIZ/E 5 & B YUAADFEE L
F9,

HDSL4 INT 404 732 Ch4 EVENT HL P R4, EVENT L LR ADEAINADE v +
WVICEHINDEBNYRAANRELET,

HDSL4 INTS 405 733 Chd D a— AV E—CERETHLEEVRAHADREELET,

HDSL4 FPR 406 734 Ch4 O Fast position A FEAH LATBEIZAE S EEI Y AHDFEE L
F9,

HDSL4_SP 407 735 Ch4 0 Safety position M&EA+H LAJBEIZ/E 5 & B YAADFEE L
F9,

HDSL5 INT 408 736 Ch5EVENT HLPRX4, EVENT L LR ADEAINADE v +
WVICEHINDEBNYRAANRELET,

HDSL5 _INTS 409 737 Ch5MDLa—hrAYE—VERETHLEEVAHADNKEELET,

HDSL5 FPR 410 738 Ch5 O Fast position A FEAH LATBEIZAE S EEI Y AHDFEAE L
F9,

HDSL5_SP 411 739 Ch5 ) Safety position M5 H LAJEEIZ/E 5 & B Y AHDFEE L
F9,
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B Y AH ID * BE
CR52 fik | CA55 ki

HDSL6 _INT 412 740 Ch6 EVENT HL P R4, EVENT L LR ADEAINADE v +
NWVICEHINDEBNYRAANRELET,

HDSL6_INTS 413 741 Che DL a— A YE—VERETHLEENVAHADNKEELET,

HDSL6_FPR 414 742 Ch6 O Fast position A3 FEAH LATEEICAE 5 EEI Y AHDFEE L
F9,

HDSL6_SP 415 743 Ch6 0 Safety position M & H LATEEIZE 5 & B Y AHDFEE L
F9,

HDSL7_INT 416 744 Ch7EVENT HLPX4, EVENT L LRADEIMADE v +
NWTICEHFINDLEEYRAADNREELET,

HDSL7_INTS 417 745 ChT DL a— AV E—VERETHLEEVAHADNKEELET,

HDSL7_FPR 418 746 Ch7 O Fast position A3 FEAH LATEEICAE 5 EEI Y AHDFEE L
F7,

HDSL7_SP 419 747 Ch7 @ Safety position M&EAH L AJREIC A S LBV IAADFE L
F9,

HDSL8 INT 420 748 Ch8 EVENT HL X4, EVENT L LRADEINADE v +
NWTICEHFINDLEYRAADNREELET,

HDSL8 INTS 421 749 Ch8MDL a— A YE—VERETHLEEVAHADEELET,

HDSL8 FPR 422 750 Ch8 O Fast position A3 FEAH LATEEIZAE S EEI Y AHDFEAE L
F9,

HDSL8_SP 423 751 Ch8 0 Safety position A&+ LAJBEIZ/E 5 & B YUAADFEE L
F9,

HDSL9 INT 424 752 Ch9EVENT HLPRX4A, EVENT L LR ADEAINADE v +
NWUVICEHINDEBNYRAANRELET,

HDSL9 INTS 425 753 ChOMDLaI— AV E—VERETHLEEVAHADNKEELET,

HDSL9 FPR 426 754 Ch9 ® Fast position A FEAH LATBEIZAE S EEI Y AHDFEAE L
F9,

HDSL9 SP 427 755 Ch9 0 Safety position M&EAH LATEEIZ/E 5 & B Y AHDFEE L
F9,

HDSL10_INT 428 756 Ch10 EVENT H LY R4, EVENT L LY R EZ DD E Y k
NWVICEHINDEBNYRAANRELET,

HDSL10_INTS 429 757 Chi0DL a— AV E—CHRIETHLEINVRAHADKELE
ER

HDSL10_FPR 430 758 Ch10 @ Fast position MEEAH LATREICH D LBV AADFEE L
F9,

HDSL10_SP 431 759 Ch10 @ Safety position A FEdH L aTEEIZAE 5 & B Y AHDFHE
LET,

HDSL11_INT 432 760 Ch11EVENT HL X%, EVENT L LR EDfAAMDE Y k
NWTICEHFINDLEYRAADNREELET,

HDSL11_INTS 433 761 Ch1 DY a— b AV E—CHRIETHLENVRAHDKEELE
E

HDSL11_FPR 434 762 Ch11 @ Fast position M EcAH LATREICH D LBV AHDFEE L
F9,

HDSL11_SP 435 763 Ch11 @ Safety position A FEAH LATEEIZAE 5 & B Y JAHDFHEAE
LEd,
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Bl Y A H ID * M=
CR52 ffx | CA55 i

HDSL12_INT 436 764 Ch12 EVENT_H LY X4 EVENT_L LR 2 DEAIAMDE v
WIICEHFSND EEYRAALEELET,

HDSL12_INTS 437 765 Ch12Doa—hbAyvtE—CUZRETHELEEVRAADNRELE
EE

HDSL12_FPR 438 766 Ch12 @ Fast position A&+ H LATREICE 5 B YAADFEL
F9.

HDSL12_SP 439 767 Ch12 @ Safety position A&+ L ATREIZ 72 6 L& Y IAA D FEE
LEJ.

HDSL13_INT 440 768 Ch13EVENT_H LY XA, EVENT_L LR 2 DEINAMIDE v
AWUVICEHFSND EBNVAANFEELET,

HDSL13_INTS 441 769 Ch3Mia—hbAyvtE—UZRETEHEEAVAADNRELE
EE

HDSL13_FPR 442 770 Ch13 @ Fast position A& H LATREICE 5 B YAADFEL
F9.

HDSL13_SP 443 771 Ch13 @ Safety position A&+ H L AIREIZ 72 % & BI Y IAA D RAE
LES,

HDSL14_INT 444 772 Ch14 EVENT_H LY X4 EVENT_L LR ZDEAINAMDE v
WIICEHF SIS EEYRAADNREELET

HDSL14_INTS 445 773 Ch14 DL a—hbAvtE—UZRETEHEEVAADNRELE
EE

HDSL14_FPR 446 774 Ch14 @ Fast position A&t LETBEIC/E & £ &I Y IAADFEAE L
FIo

HDSL14_SP 447 775 Ch14 @ Safety position A&+ H L RIREIZ 72 6 & BI Y IAA D RAE
LES.

HDSL15_INT 448 776 Ch15 EVENT_H LY X4 EVENT_L LR 2 DEAIAMDE v
WIVICEHFSND EEYRAALREELET,

HDSL15_INTS 449 777 Ch15MDYa—bAyvtE—VZRETHLEEVRAADNRELE
EE

HDSL15_FPR 450 778 Ch15 @ Fast position M FeA+ i L AJREIZAE 6 & B Y AAH D FEAE L
EXER

HDSL15_SP 451 779 Ch15 @ Safety position A&+t L AIREIZ 72 & B W IAA D FEE
LEJ.

PERI_ERRO 452 417 ENCIFERR_STATn (n=1~4)L 2 X% T, HDSL Ch0~Ch15 @
IS—%FTANIDEY bAVTICEFIND LEIYAADFEE
LEJ,

E] Ho 77O 45 5 LIZIE. CPU 37 Cortex-R52 TEIEYT 5 CR52 k& . CPU 37 Cortex-A55 T
BET B CASS FRD B Y £9, CR52 k. CAS5 RRIZFNFNDIMRIZET 25EATY,
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48 EHTIZS—a—F—E

EHMETIZ—a—FERLET, BERICOVTIE., TRThORESRBL TS,

& 43 HFDSL RS A4 NTHEAT 51— —FERDEH(r_hfdsl_rzt2_config.h)

E# 4 HREE AR
R_HFDSL_SYNC_CTRL 3 SYNC_CTRL L PR 4 DB EE
R_HFDSL_ACC_ERR 31 ACC ERR LU R A MBTEIE
R_HFDSL_MASK_H 4Bh MASK H LS X2 DBEE 1
R_HFDSL_MASK_L 36h MASK L LR ADBRERE =1
R_HFDSL_MASK_S 01h MASK S L R4 DB EIE

[;¥] 1. R HFDSL MASK H & R HFDSL_ MASK L #ZF ¢ 31B4&1%. EIYIAHNUKS
hfdsl_int_isr_chn B8%kmME %, R_ HFDSL_MASK_H & R_HFDSL_MASK L OB EEIZEHE
TZEELTLEEL,

X 44 TS5—a—F

E# % REE AR
R_HFDSL_SUCCESS 0 EERT
R _HFDSL_ERR_INVALID_ ARG -1 SIHERE
R _HFDSL_ERR_ACCESS -2 APl DEFTIEBFIS—., LYREADTIEARI

5_
R_HFDSL_ERR_INIT -3 HFDSL. T>a—4%O#EAIEIZkER
R 45 BEAVATI—ADAEZTz—RE—F
E# 4 REE NE

R _HFDSL_SP_INTERNAL_BUS_MODE 0 RN E— K
R_HFDSL_SP_SPI_MODE 1 SPI £— K

49 EBEIEREH—E

R A46ICHUTNLIA—FCERTIEERERZRLET, Yo TILa—FTHEATIEATERERE. 7

HESATIUYTERSATVET,

® 46 YoINa—FTHEATIETERER

R AE
int8_t 8EY NEH, HEHY
int16_t 16EY FEH, HEHY
int32_t R2EY FEH FEHY
int64_t 64 Ev FEH. FHEHY
uint8_t 8Ew FEH. FELGL
uint16_t 16 Ev FEH, FEHL
uint32_t 2 Ey FEH, FELHL
uinté4_t 64 Ev FEH, FELGL

R11AN0809JJ0400 Rev.4.00
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4.10 BEF/HRAKRSIER-F

FTEGRER AR NZEREO-BEEZLHLET,

4.10.1 &K
(1) r_hfdsl_info_t

HFDSL K S 4 /\O#EALIEER,

typedef struct
{
uint8_t safe1_if_mode; ZREF v RIL 14 24 T T —RE— FER
(0: AENARE—F,1: SPIE—F) *1
uint8_t safe2_if mode; ®REF ¥ RIL 24 232 T —RE— FER
(0: AEAARE—F,1: SPIE—F) *1
r_hfdsl_int_nml_cb_t p_cb_nml; HDSLn_FPR E| Y AAFERICO—ILENDa—IL/N\v Y
B#ORA 42
¥ 4.5.1 hidsl_int_nml_callback] 8B LTS
Ly, 2 E3
r_hfdsl_int_err_cb_t p_cb_err; HDSLn_INT | Y :AARERICO—I/ILESNDa—IL/NY Y
30k e !
SEHMIE T4.5.2 hfdsl_int_err_callback] 28BL TS
L\o 2
r_hfdsl_int_safety cb_t p_cb_safety; HDSLn_SP E|YAAFRERKICO—/ILENhEa—IL/\v Y
B#ORA 42
SE#A( T4.5.3 hfdsl_int_safety callback] #Z8BLTL
é LY, x2

} r_hfdsl_info_t

GE] 1. 412230 x—RE—FIZSPIE—FHEERLIEZBEICIE, Yo TLTATS LA LEREF VY F
WAVBITIT—ALOREADT I ANESIZHY FIF, SPI E— KX, 4&d CPU » 5 SPI
AR TI—REBLTEREFVYRILLSRRIZT O EARATHEEITEIRLETS,
2. NULL #38Ed B La—ILShFEEA,
3. EVENT L LY X4 ®FREL E FIZ&k % HDSLn_INT E|YIAAFEARKFI—IILIhEE A,

(2) r_hfdsl_pos._t
Fast position MDA

typedef struct

{
bool all;
uint8_t posh;
uint32_t pos;

} r_hfdsl_pos_t

A U INEH posh BEHEDHRTE

(true : * > /\ZE$ posh BNEX.

false : * 2 /\Z# posh HYEZN)

Fast position M[39:32]E v kA I NE T,
AUNZEHal Atrue Fo=BAICEHINET,
Fast position M[31:0]E v kA EIMEINFET,

R11AN0809JJ0400 Rev.4.00
Apr 24.26
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(3) r_hfdsl _vpos_t
Safe position D& HK

typedef struct

{
uint8_t vposh;
uint32_t Vpos;
uint16_t cre;

} r_hfdsl_vpos_t

(4) r_hfdsl_send msg t
Ayt—UEET S TR

typedef struct

{
uint8 t *p_data;

r_hfdsl_msg_cb_t p_cb_msg;

} r_hfdsl_send_msg_t

4.10.2 # ALK
FRLEEA,

4.10.3 IR
FRLEEA,

Safe position M[39:32]E v FAEHESNE T,
Safe position M[31:0]E v FAEIKEINET,
Vertical channel ® CRC M &#isnEx 9,

AVvE—UEET—IANEMINIZEIDRS >4

HlEa~<> F R HFDSL_ CMD_MSG ¢ &4 IZERT HEEIE.
AyE—UEET R ERMT HERIDKRA VI EHRELTLE
&Ly,

HlEa<> F R_ HFDSL_ CMD_SMSG & & HICERYT 5155,
i LBsIX R_HFDSL_SMSG_READ &AH L7 FLRAE#
MLEERINDORA V2%, ETAHFE

R_HFDSL_SMSG WRITE ££ZFAAT FLABLUVEETAA
T—RAERMLIEEIDORS V2 EREL TS,
Ayt—URERICI-ALINDZI-NYIERORS VR
FE#MIE T4.5.4 hidsl_int_mrcv_callback] & U 455
hfdsl_int_smrcv_callback] #ZHB L T ZELY,

HlEa~<> F R_ HFDSL_ CMD_MSG ¢ &4 I2ERTHEEIE
hfdsl_int_mrcv_callback ®7 KL X%, #lffla< > K

R_HFDSL _CMD_SMSG & & 12T 556, A LEFE
hfdsl_int_smrcv_callback @7 FL XA Z#EE L T FZ LY,
R_HFDSL_CMD_SMSG & &£ ICERAT 558 DE T AARFIC
. A=Y IIFRELFFA, NULL ZERELTLEELY,

R11AN0809JJ0400 Rev.4.00
Apr 24.26
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411 o F)7Fasg S LoEHA

4111 EMEREE
AY TN TAYS S5 LIFHPERFACEDSLEE 7O oL ERICENMLI-T>a0—4 (SICKAG #t&
EDM35-2KF0A020A) IZRE L TWET . RS2 TNTOT S LIFLUTOREEZTVET,
1) avyY—ILhbAALEZaAYY RTTROERERT
A) Fast position & Safe position
B) £—4% DEEREE
C) AT Ayt—UMERERKR (Resources M Type of encoder)
D) Vertical channel data
E) Ya— A vtE—YIC&HEERT—4 X(ENC_STO)
2) SYNC E— K TEIE
3) o tai)ty hARELEGEEIE. XY TN TRTSLEERTLET,

(1) YZFLTOvHE
4112 RFLTAYIEERLETS,

I>a—4 (SICKAG #t# EDM35-2KFOA020A)

HIPERFACE DSL

Interface circuit

dsl en dsl out dsl in

RZ/T2H ELC

4 RY R L
GPT <t ELC | oy HFDS

CPU (Cortex-R52 or Cortex-A55)

4-1 YRATLTOVIHE

R11AN0809JJ0400 Rev.4.00 Page 24 of 46
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(2) VIZboz7HEBEK
4212V 7 bz 7HEBRRETRLETS,

HFDSL K3 A /8IZ(&. R_HFDSL_Open B#i TR SN SEIRNIEE, R_HFDSL Close B#i THER I
5 TMIEE, R_HFDSL_Control e THE SN 5 T 0 oL, MEMERG. * vt—UEEE.
D=\ IBERTERINDET—2ZESD EYRAHANDEFT) BHYET,

HoINTOTS ALK, HFDSL KA/ 4L, MEEREG. A vtE—CDEEEITS HFDSL K
SANHEHEBS., T—2ZERRORTETOSB/RERTHS (3—LL\vy) BAHYET,

Ho7LrasS A
HFDSL K3 A 7\ BRRT
(FEBERS. »vtE—U%E) (aA—JLiNyH)

HFDSL K34/

FsR AL 70 k3 )LOHEE Ayt—UERE
L A= 7_:_9 %1%

42 Y7 bz T7HERR

R11AN0809JJ0400 Rev.4.00 Page 25 of 46
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4112 Yo 7)WL TayS LDEH—5
R AT IZEEY static HEHMERLET,

= 47 EE7X static HEHK

it EHL BES
bool mrcv_flg AyE—UERERTITY
(true : A v E—CDEZENTET.
false : X v E—UAEZ{EH)
bool prst_found Jobraiyty kwarning BETZS Y
(true : 7B b3 JLY Y k warning Z#&HE L71=.
false : 7O ka3l b warning Z#&H L TLVELY)
uint32_t err_info HDSLN_INT B|YAAREEZREZHEMLET,
uint32_t pos_rot Fast position D EERE EF ML E T
uint32_t pos_res Fast position DAEZHEMHLET,
bool vpos_valid Safe position FEA+H LIERD BN/ EDZEMLET,
uint32_t vpos_rot Safe position DEIFEEHEZHEMLET .
uint32_t Vpos_res Safe position DEEEEMLET,
uint32_t vel E—SDEEREREEEMLET,
uint8_t Imsg_recv[LMSG_ | AV T Ay tE—CDRIET—2EHMHLET,
RECV_SIZE]
uint8_t smsg_recv Aa—brAVvE—CORETIEERMLET,
bool safety1_valid Safety channel 1 T—2 A LEROBENEDNEZEMLET .
bool safety2_valid Safety channel 2 T— 2 5AH LEBEROAN/ BN EEMLET,
uint8_t safety1[SAFETY_C | Safety channel 1 2IET— 2 &ML ET,
NT_MAX]
uint8_t safety2[SAFETY_C | Safety channel 2 Z{ET—2 &ML ET .
NT_MAX]

R11ANO0809JJ0400 Rev.4.00
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4113 o775 LDOEH—&
RABICTH U TN TOS S LTHEATITELEHERLET,

& 48 TELTEH

A EE NE
ENC_ID 00000153h EDM35-2KFOA020A M T > a—#4 ID #1 %2
RES BIT 0 POS4~0 LR 2 DM ERBORTHE v MMIE =
RES_MASK 000FFFFFh POS3~0 LR A DEIEBIFHRNDTRY 21
RES_MASK_H 00000000h POS4 LR ADMBIEHRNDTRY *1
ROT_BIT 20 POS4~0 LR 2 DEIEHIFEHRDZTFRE v MMIE 21
ROT_MASK 00000FFFh POS3~0 LR A DEEGHNDT R !
ROT_MASK_H 00000000h POS4 LR ADEEHNDTRY 1
LMSG_RECV_SIZE 10 AT AyE—CORRZJET—HAYA4X
SAFETY_CNT_MAX 8 Safety channel 1,2 DT —42 Y4 X
TIMEOUT_UNIT 1000 BA LT MEAIERE(TmS)
TIMEOUT_COUNT 1000 RA LT MEEE(1Tms x 1000)
INIT_RETRY_COUNT 10 MBI S—) S/ EHK

[E] 1. AY > F)IT0O45 5 L% EDM35-2KFOA020A LINAD T o a— 4 TEES B R1581E. EHEL-T
DOA—HFIZEDHLE T, REMBEEEBEL T,
2. ##AlX THIPERFACE DSL® MASTER Safety Integration Manual]l #ZBL T f2&Ly,

TRICMEFRE MERFERERMT SHEMAERLET,

POS4 LR % POS3~0 LY R4
7 0 31 0

A

RES_BIT/ROT_BI

pos_res Z¥/pos_rot 2%k

Tl EE 1
A
/. |

RES_MASK_H/ROT_MASK_H RES_MASK/ROT_MASK

4-3 (IEFHREMEFEREBRNT B
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4114 A4 NEBODO—Fv—F
LFIZEELZMEEZTS5HDIZODVTIJA—Fv— rZEEHLET,

HPDXENDNTWALEBFRETIO—Fv— MZEBHLTWHET,

(1) enc_main 7A—F v — k

enc_main

HFDSL K54 /\MD
N—23a 0ERE

HFDSL K54 /\M
N—2aUERE

HFDSL k3 o 7\l
hfdsl_cmd_control()

K 4-4 enc_main B#O7O0—Fv—k

R11AN0809JJ0400 Rev.4.00
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(2) hfdsl_cmd_control 7B—F v —

(hfdsl_cmd_control)

HFDSL ##EAsAa
R_HFDSL_Open ()

RYEA
R HFDSL SUCCESS~?

Yes

HFDSL
o ralLoit
hfdsl_init () %

70O kaL¥Eelz
W ?

JYes
aAvY—Ihin
1—F—HAALEaT Y FERE
[ E
arvy—)Lavr P‘:FE\ CT:F;E]%I’E%?? A1 pos : hfdsl_pos Fﬁ;&

vel : hfdsl_vel E%k

Imsg : hfdsl_Imsg Bi%k
safety : hfdsl_safety Ri%k
smsg : hfdsl_smsg E8%k

Jobkaytey b
RE?

Yes

HFDSL =1t
R_HFDSL_Close ()

C return )

4-5 hfdsl_cmd_control #® 7 0—F v— b
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(3) hfdsl_init 7A—F v — k
a3 ETVET,

( hfds|_init )

500ms 4

BAL42(GPT 1=y b0 Fy 2RI O)EIEEES
timer_start()

7o oLt
R_HFDSL_Control(R_HFDSL_CMD_INIT)

R Y{E=R_HFDSL_ERR_INIT

No
I a—45 DR
R _HFDSL_Control(R_HFDSL _CMD_ENCID)

— Yes
RY{E=R HFDSL ERR INIT

No

JRtaLyEy k
R_HFDSL_Control
(R_HFDSL_CMD_RST)

N
Y b5 A BEA—N—

Yes

( return )

4-6 hfdsl_init @O 70—F v — +
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(4) hfdsl_pos. hfdsl vel, hfdsl safety 72 O—F v— k

arvyYy—)Lav K “pos’, “vel’, “safety” . Z AN LIBIZFhEFNETIN, MELET—49%RTTD
B8 Td, FaA2YV—LaAIY FERET IEBLERTHRNEBEUTICSRLET,

& 49 3 v—J)La< 2k “pos”, “vel’, “safety” [Zxid 5B

avy—)Lavor Xt 9 % B S GNOES
pos hfdsl_pos B8% pos_rot, pos_res
vpos_rot, vpos_res
err_info
vel hfdsl_vel Bi% vel, err_info
safety hfds|_safety B%k safety1. safety2

hfdsl_pos B8#t. hfdsl vel B8#k. hfdsl_safety D 7 0—F v — FIEHDONED -, A—D 70—
7"\"— F(:EE%&: L/i-a_o

( hfdsl_xxx )

xxx : pos XI& vel X[& safety

WMELET—2&XRT

I5—ERERT

( return )

4-7 hfdsl_pos B8%t. hfdsl_vel B%k. hfds|_safety D 7 0—F v— b+
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(5) hfdsl_Imsg 7A—F ¥— k
AVY—I)LaAT U R Imsg” ANBFICETEINLHEHTT .

( hfdsl_Imsg )

A T AytE—D%EE

=

R_HFDSL_Control(R_HFDSL_CMD_MSG)

AyE—CEZERET?
mrcv_flg=true

Yes or Timeout

mrcv_flg—false
|
OVS Ayt—CZET—4(Imsg_recv EH)Z R T
|
IS—BHRERT

[
( return )

4-8 hfdsl_Imsg D70 —F v— b
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(6) hfdsl_smsg 7A—F v¥— b
JYY—LaAT YR smsg” ANBICETShLEHTT,

( hfdsl_smsg )

[
a—bAytE—T%RE
R_HFDSL_Control(R_HFDSL_CMD_SMSG)

AvE—URERET?
mrcv_flg=true

Yes or Timeout

mrecv_flg—false

|
Ya—hAvE—SEHIUT
R_HFDSL_Control(R_HFDSL_CMD_SMSG)
[

23— bAYE—URET—4H(smsg_recv EH)EF XK
|
IS—EHRERT

[
( return )

4-9 hfdsl_smsg 8D 70—F v—k
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(7) hfdsl_int_nml_callback 7 A—F ¥ — k
HDSLn_FPR E| Y ;A#HFERIZa—I)ILEhbda—/L/\y VEHKTT,

(hfdsl_int_nml_callback)

BV AAFEEZRM No

POS_RDY ?

Fast position #E1%
R_HFDSL_Control(R_HFDSL_CMD_POS)

HR#3 L 1= Fast position % static ZZ4Z#&#A
pos_rot « Fast position O EI#x%k
pos_res <« Fast position DEE

Safe position ZE5§

R_HFDSL_Control(R_HFDSL_CMD_VPOS)

Safe position ER5§A%
EERT?

HY#3 L 1= Safe position % static ZE#Z#&

Safe position &%) % #&#h vpos_valid « true
vpos_valid «— false vpos_rot «— Safe position M [EI$E%L

vpos_res <« Safe position DAE

E—SDEEREZRELT
static ZZE 1B HA
R_HFDSL_Control(R_HFDSL_CMD_VEL)

( return )

4-10 hfdsl_int_nml_callback B#® 7 0—F v — k
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(8) hfdsl_int_err_callback 7 A—F ¥ — k
HDSLN_INT E|YIAAREERFICOI—/LEND3—IL\yIEKTT,

( hfdsl_int_err_callback )

[
| Y AHER F static T
err_info < E|YAAER

EROPRST Ew bhv 172

Yes

prst_found < true

( return )

4-11 hfdsl_int_err_callback B 7 0—F ¥ — k

(9) hfdsl_int_safety callback 7A—F v¥— k
HDSLn_SP | Y5AAFERICO—ILENEa— LNy I BEHTT,

Qfdsl_int_safety_callbacD
N Yes
p_safety1 A% NULL?

No
Safety channel 1 7—#4 % static ZEZ1&#h
safetyl <« Safety channel 1 T—#4

safety1_valid <« true

p_safety2 A NULL ?

Safety channel 2 7—#4 % static T#Z#& R
safety2 «— Safety channel2 ¥—#%

| safety2_valid <« true

( return )

4-12 hfdsl_int_safety callback Bt 7 0—F ¥ — k
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(10) hfdsl_int_mrcv_callback 7 B—F ¥ — k

EVENT_L LOARAMFRELEY FIZ&LB HDSLn_INT E| V) AADNREL, BIEAVvE—CDT—21H
METLEEIZO—ILEINSI—ILAAYIBEHTT,

(hfdsl_int_m rcv_callback)

|
AT A ytE—URET—4 % static THUIZHEHH
Imsg_recv «— AT AYE—URET—4
|

mrcv_flg < true |

( return )

4-13 hfdsl_int_mrcv_callback BN 70 —F ¥ — +

(11) hfdsl_int_smrcv_callback 7 B—F v —

EVENT SLYAXAZMDFRES By M2k % HDSLN INTSE|YRAANFEEL, ZHEAVE—SDT—421
MASET LEEICa—/ILEnhda—/ILNy YBE#MTY,

Qfdsl_int_smrcv_callbacD
|
La— A yE—URIET—4F % static TEITIEM
smsg_recv — L I—hbAVE—URET—4
|

mrcv_flg < true |

( return )

4-14 hfdsl_int_smrcv_callback #7270 —F v— b+
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4115 B> —45 R

(1)

FeS—7 R

Irva—4%

I a—4%IF

N2 A

Ho7L7ass A

R_HFDSL_Open()

HELORERE

R_HFDSL_Open()i& T

R_HFDSL_Control
(R_HFDSL_CMD_INIT)

7o ra Lot

70 3L O RE

A

Master signal

H-frame

R_HFDSL_Control
(R_HFDSL_CMD_INIT) #&7T

R_HFDSL_Control
(R_HFDSL_CMD_ENCID)

I a—4% DR

Master signal

H-frame

R_HFDSL_Control
(R

HFDSL_CMD_ENCID)#& T

4-15 FBS—7 v XAH

R11ANO0809JJ0400 Rev.4.00
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(2) SYNC E— KO Fast position RG> —4 > X

Irva—4%

I a—4IF

N2 A

HoINIng5 A

Master signal

A

H-frame

\ 4

Master signal

A

H-frame

HDSLn_FPR 2V A

A

Master signal

v

H-frame

Master signal

\4

_ HEDE (LUREU—F)

hfdsl_int_nml_callback

(a—JL/sy 5 %D

A

R_HFDSL_Control
(R_HFDSL_CMD_POS)

\4

)

A

H-frame

\ 4

Master signal

?4’&“/ AR

A

H-frame

HDSLn_FPR £ Y A%

v

Master signal

v

K

H-frame

v

hfdsl_int_nml_callback

(a—JL/sy 5 BE%D

A 4

R_HFDSL_Control
(R_HFDSL_CMD_POS)

| HERE (LUREU—F)

A 4

4-16 SYNC E— K ® Fast position RN > —4 Y A K
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(3) Safety channel T—2EGL—7 X

Irva—4%

Tya—SIF R A Yo INFOT5 L

P Master signal

H-frame R
P Master signal ?'f NV EAZ
) H-frame HDSLn_SP &Y A&
L Master signal "

H-frame MERE (LY y—K

g P MEDRE (LoRFV—D) hfds|_int_safety_callback

Master signal

<

A

H-frame

\ 4

(a—)L/Ny 5 BEED

»
>

4-17

Safety channel T—42BRED L —4 U XX

R11ANO0809JJ0400 Rev.4.00
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(4) AvE—SRBES—TUR

Iva—4 I a—4IF NP WA HoINIng5 A

Master signal

A

H-frame

v

Master signal
P aster signa R_HFDSL_Control

H-frame Ay t—URET—ARE (R_HFDSL_CMD_MSG)
e - VL)

v

Master signal(#* vt — % ER5H)

H-frame
Master signal(* v £—C&#{E5ET)
H-frame
Master signal
H-frame(4 vt — U RIERE)
Master signal
H-frame(* v £ —CREFET)
FREL [2& % HDSLn_INT E|Y Jéﬁ

v

v

A

A

PC_BUF LY XA 1J—F hfdsl_int_mrcv_callback

Master signal BEAvE—SHEMET | (I—LAY I ER

A

H-frame

\ 4

Master signal

A

H-frame

\ 4

4-18 A yt—UEREV—TURAH
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(5) FLI—7R

Ira—4%

I a—4%IF

(NS A Ho7L7ass A

Master signal

H-frame

R_HFDSL_Close()

fF1 e

R_HFDSL_Close() #T

A 4

4-19 FLS—7 2 RXHE

R11ANO0809JJ0400 Rev.4.00
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4116 a>yY—)Lav<>UFk
aAVY—ILh L AAREELR T RIIUTERY ET,

£ 410 avy—J)Lavr Kk—&

avy kR AE
pos Fast position, Safe position #&xLET,
vel E—SDEREZEEREZRRLET,
Imsg I >a—%®M Resources M Type of encoder #FA VS Ay E—CTHMEBELET,
safety BEFYRILL2DZET—FERTLET,
smsg IVa—SDRAT—RRAENC STOZ2L3— b AyE—CTHHBL, TORAT—
BREV)VTLET,

(1) HrFILTasgsLET

TRTSLERFTTHE, N—DavIKEHWTavry FTAV T ERRREINFET, "hidsl >"IZHEF T3
YUREAALTLESL,

HFDSL Safety sample program start

R _HFDSL GetVersion = 4.0

hfdsl >

(2) posavwr K
Fast position: hfdsl_int_nml_callback T® R_HFDSL_CMD_POS O#EEMARTEINET,
Safe position: hfdsl_int_nml_callback T® R_HFDSL_CMD_VPOS O#ERENARTEINFET, *
Error information: hfdsl_int_err_callback D#EREMNRRTEINET,

hfdsl >pos
Fast position
Rotations : 0x00000F76
Angle : 0x00067938
Safe position
Rotations : 0x00000F76
Angle : 0x000679EA
Error information

EVENT ERR : 0x00000000

[(¥] R _HFDSL_Open B#D5|# p_info T. REF Y RIL 1A V2 T —XRE—FKESPIE—F&LT:
BEICIEK., REFXYRIVAIAVETI—RALIOREIADT I L ANESIZH Y ET, Safe position
DIEF - ERTREINFET,
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(3) velaw K
Motor rotation speed: hfdsl_int_nml_callback T?® R_HFDSL_CMD_VEL O#EREARRTEINET,
Error information: hfdsl_int_err_callback DfERNRRTINET,

hfdsl >vel

Motor rotation speed
Speed : 0x00000026

Error information

EVENT ERR : 0x00000000

(4) Imsgavwr Kk
Message address: AV S Ayt —SDAvE—UF7 FLARRERENET,
Received data: hfdsl_int_mrcv_callback D#EEMNRTENET,
Error information: hfdsl_int_err_callback D#ERENRFTEINET,

hfdsl >1lmsg
Message address
PC_ADD H : 0x54
PC ADD L : 0x80
Received data
PCBUF[0] : 0x00
PCBUF[1] : 0x02
Error information

EVENT ERR : 0x00000000

(5) safetya<w> K
SAFETY POSITION 1 data: hfdsl_int_safety callback TO&REF ¥ %)L 1 DFERNRTINFEIT, =
SAFETY POSITION 2 data: hfdsl_int_safety callback TO&REF ¥ %I 2 DFERNRTINFEIT, =
FhEFh, datalZL A2 T—4% ., Rotations, Angle [TE#EDIETT,

hfdsl >safety
SAFETY POSITION 1 data

Rotations : 0x00000F76

Angle : 0x00078902

data : 0x05 0x00 O0xF7 0x67 0x89 0x02 0x42 0x12
SAFETY POSITION 2 data

Rotations : 0x00000F76

Angle : 0x000788CO

data : 0x9C OxFF 0x08 0x98 0x77 Ox3F O0x3D O0x9E

[(¥] R _HFDSL_Open BA#®D5I# p_info T. REF Y RIL 1A F TT—RE—FPREFYRIL2A
VRAII—RE—FESPIE—KRELEBAIZEFK. TAFNADREFYRILAI VA TI—ALYR
BADT I EANEMIZH Y ET, SAFETY POSITION 1 data ¥ SAFETY POSITION 2 data Mg
- LRFRSNFET,
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(6) smsgavw K

Message address: 3 — b A vE—CD7 FLREMBET—EIBRTINET,
Error information: hfdsl_int_err_callback D#ERENRFTEINET,

hfdsl >1lmsg
Message address
ENC STn : 0x40
S PC DATA : 0x01
Error information

EVENT ERR : 0x00000000

R11AN0809JJ0400 Rev.4.00
Apr 24.26
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5. 4o 7)La—F
HoTIa—KlE. LERHR TLY FOZHRF—LR—SHABAFELTLEEL,
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RET EE %
BETRE
Rev. H1TH R—=T I S
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