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[(X] AXETHEHIAREWARM D/N—23 208222 AL TWETA, N—C a3 UNEHIATWSEES
AHYET, 7OPzH MEIBRFON—2 a3 D THAFTLTLW ARV =, HHO/N—2 3 O TREN
FRELEESICIEN—2320822I2RLTLEEL,

IAREWARM 12, THEHD U Ea—HXIZf VA =L EZNTWALENHLY T, f A =L LTV
WA, JAREWARM A > A b — /Xy i —IZFEMOBE K% = X > FOFNEIZHE-T, 4 A h—Jb
FFEM LT ZEW,

Windows DA X — h A=a—nb, [FXTOF1r 77 A > [1AR Systems| -> [TAR Embedded
Workbench for ARM 8.22.2] -> [TAR Embedded Workbench] #3E4R L. EWARM Z#&EH L £,

IAR EWARM [ T, [File] -> [Open) -> [Workspace| #i®IRL, LFOT 4 L7 MVIZHDHLT—7
ANR—AT 74 /)L [Biplaneeww] X7V 7 Vv 7 LT uy=r MaEEd,

\Biplane EtherCAT Vx.xx multi yyyymmdd\Cortex-R4\prj\iar

Wiz, [Project] -> [RebuildAll] ZBER L, E/VREZEITLET (V—=0 7 BRAELETH, EH
LET) . M2-112, BV RETRROME R Z 7R LET,
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211.2 IAREWARM IZEF5 52T )LTRo sy FOET

oI ave s hOENRRET Lizh, K2-212739 K912, Download and Debug] R 4> (1)
7V r Lith, [Gol A&y 2) 27V v 7 LEd, ZHICTLY Cortex®-R4 = 7 NENMEEBALA L £
9, RZITI YV =2—va ¥y hiR— K EO=2—3 LED TEMENBA LT-Z & 2R & %9 (LEDS &
LED14 23 Sk a VIR LET) .

Cortex-M3 27 H =2 — R, Cortex-R4 D7y =7 hO—{IZ72 > TV, Cortex-R4 (2L Y Cortex-M3
DU —F 7 AEV|IZab—InET, £/, Cortex-R4 % Cortex-M3 DUty MEfFRLES, £l
¥, Cortex-R4 Z fLHE) T2 &, Cortex-M3 =7 & Cortex-R4 27 DOliFTT 1 7T AOFTHRBIBE S ILE T,
7272 L. Cortex-R4 27 %451 LTH, Cortex-M3 1T5| EFEZEEL £,

FTRTOTe ST LAa— R KBRTRy TRATT T v 2B MEND &, a5 AOFETIZREILIFED
EIRB AL BB L £,

File Edit View et TAGjet Tools Window Help
[& Add Files...
[8 Add Group...
[}] import File List...
Add Project Connection...

Files
E @ TestProje
B dat
i prj
M src
H Output

Edit Configurations...
* | Remove

13 create New Project...
™  Add Existing Project...

o

Options...

Version Control System

. Make

Compile

Rebuild All

Clean

Batch build...

C-STAT Static Analysis

Stop Build

Download and Debug

TestPraject

Debug Log

Attach to Running Target
Make & Restart Debugger

t@w -0 0

LUg Restart Debugger
Fri Feb 08, 20) Download
FriFeb 08, 20
SFR Setup
CMSIS-Pack

Open Device Description File

Save List of Registers...

Debug without Downloading

STRG+UMSCHALT+R

STRG+=UNTBR

STRG+D

STRG+R

» FyProgram Files (xB6))AR SystemsiEmbedded Waorkbench 8. 0arrmibintarmproc.dil)

Clean and make the active project

n1, Coll

System O £

2-1

EWARM [ZE+5 782z FELL KR
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Biplane - [AR Embedded Workbench IDE - Arm 8.22.2

File Edit WView Project Debug Disassembly I-jet/JTAGjet Tools Window Help
DNE@ = LAEE 9C < Q> P >AQF RO [ TRER M NN (e

flivv 3 e 2 oCo -1 1

Waorkspace 2 w 0 X |loader_initasm x ¥
HDahug - F(J
-TsssssTTsTTTTTTTTTYTSTYTYST"-s ~
Files ®| - 69 ion Name : loader initl
E @ TestProject- Debug v 70  ; Description : Initialize system by loader program
-2 6 dat 71 ; Arguments : nene
| l— [ir_a_as_rztl dat 72 ¢ Return Value : none
| I*Dr_blss_rzﬂ dat 73 R AR AR AR R AR R AR R AR AR AR AR AR AR AR AR IR IR AR A RE AR R AR AR R AR AR =
| }— Dr_enclat_rzt1 dat 74  loader_initl: E
| L— Dir_fac_rzt1.dat 75
= & o 76  stack_init: )
| I_E-‘ I'startup 17 7 Stack setting
| rarn » 78 cpa  #17 ; FIO mode|
| o opi 79 ldr Sp; =5E‘ETI(EIQ75TACK)
Horc :g igi 2;1:: =éE‘Ei$Rgf:’;ACK)
B Output 82 cps #23 : Abort mode
23 ldr sp, =SFE(ABT_STACK)
24 cpa #27 [} Undef mode
25 ldr sp, =SFE(UND_STACK)
e cps 431 . System mods
a7 ldr ap, =SFE(CSTACK)
1] cps #19 . SWC mode
29 1dr sp, =SFE(SVC_STACK)
50
91 vfo init:
TestPraject 4 [ | (354
Debug Log v o x
Log i+

Mon Jan 07, 2019 11:13:10: Trace: ETMv3 powered-up OK (ETMCR=0xc40)
Mon Jan 07. 2019 11:13:10: Trace: Access to detected ETMw3(architecture=3.3) initialized (CONF=0xGd254024, CTRL=0xc40. |IDR=0x4104f233)
Mon Jan 07, 2019 11:13:10: Trace: Using ETE ataddress 0x80007000, RAM size 0x400 words (4KE)
Mon Jan 07, 2019 11:13:10: Trace: Configured as 'EThv3 to ETE' (SW wver. Trace2=1.28 ETM=1.00 ETE=1.05 Deco=1.40)
& Mon Jan 07, 2019 11:13:10: Could not measure [TrgPwr' when ETM mode is active.
kon Jan 07, 2019 11:13:10: MultiCare: Synchronous core execution DISABLED.
A\ Man Jan 07, 2019 11:13:10: There was 1 warmning during the inftialization of the debugging session.

Ready Ln 78, Col 1 System O
&

X 2-2 EWARMIZEIFTA 702y CEITRIA
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2.1.2 Renesas e? studio A3 51548

2.1.2.1 Renesas e?studio~A7AT Y r&EAO—F

[3] AZTILRenesase?studio M/IN—2 32 700 FFHALTOETA. N—a UREHESATLS
BAERHYET, 7O Y MERFON—2a U TIEERITLTWWEW O, BHO/N—2 3 0T
ENRRELEBEIZIEN—23 0 700IZELTLESLY,

Renesas e? studio 1, THEHO 2 Ea—XIZA VA =L EINTWILENSLD T, /1A=L 1L T
W WA Renesas €2 studio f A b— R A —IZEHROBEE ¥ =2 A FOFEIZKE- T, A&
F—=ZFE L T 7ZEW,

(1) e*studio 7’1 ¥ =7 k& fifH
PC ®ua—H /7 4+ A7 LT, Biplane EtherCAT Vx.xx_multi_yyyymmdd.zip & f#H L £,
[([E] A~==27 A TiE, Ymv=7 % [C\dataRZT1] IZR LIz —2 %2R LET,
(2) € studio % ELE)

Windows DA X — h A=a—0b, [T _XTOTF 17 ) > [Renesas electronics e*studio] ->
le2studio] Z IR L. e?studio Z3rH RIFE9,

(3) HHT —2 2= ZDIERL
[Workspace Launcher] %A 70227 C, 7Yuv=z/ B L7+ VX 2RI ET,

Select a directory as workspace

& studio uses the workspace directory to store its preferences and development artifacts.

Workspa&_C:\Data\RZT1\Biplane_EtherCAT V1.21_multi 20181211 1 -

[] Use this as the default and do not ask again

} Recent Workspaces 2

( Launch )[ Cancel ]

2-3 e? studio 'Workspace Launcher] #4704

e? studio 2332 H B3V . [Welcome] BifEmNFE RSN ET, 2-4 3 Loz, EmAED
[Workbench] 7 A 2o %7 Vw7 L, V=7 _ROFICEHEBEHLET,

R12AN0037JD0105 Rev.1.05 Page 15 of 63
2019.07.31 RENESAS




RZM E—YarvarvhkA—)L-VYYa—30Fy bk

AFHA K

File Edit Source Refactor

Navigate

() Welcome &2

preferences

Search Project Renesas Views

Welcome to e2 studio

Create a new e studio C/C++ project

Import existing e? studio projects from
the filesystem or archive

Run

Review the IDE's most fiercely contested

Open a file from the filesystem

Window Help

Go through tutorials

Get an overview of the features

Try out the samples

Find out what is new

] Always show Welcome at start up

® 2-4 e?studio N'Welcome] EIE

@) HrFrFav=s hoArR—h
U — 7 XUOFHEENPERINTCD,

[File] A==—/5 [Import...| ZJER L,

Mmport] ¥4 7 =

7% B& ¥9, [Existing Projects into Workspace] -> [Next] ZHER L. DA R — h FIEICHEA

i—a—o

Select an import wizard:

type filter text

Create new projects from an archive file or directory.

4 [ General

& Archive File
(O Clasien

 RilE

ff HEW Project
[C] Preferences

v (= C/C++
(72 Carde Generatnr

Existing Projects into Workspace

(= Projects from Folder or Archive
= Rename & Import Existing C/C++ Project into Workspace
T Renesas CCRX project conversion to Renesas GCC RX
T Renesas CS+ Project for CATBKOR/CATEKO
1% Renesas CS+ Project for CC-RX and CC-RL

Ta GMUARM-NOME/RZ(DS-5) project conversion to GCC ARM Embedded

»

m

@

Finish

Cancel

2-5 e?studio 4 V7 R— FFIJE 1
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WDXEATwar (¥2-6) T, A7 a®D [Search for nested projects] (ZF = v 7N A->TNDHI L&
e L (1) . 7my=2 FERELEZT ALV RV EL—FT 0 L7 P ELTERLTIESN (2)
Tulel hO—ERFRENETOT, §_XTHOTa V= MZF=v 7% AR (3) . [Finish) A&
Vv LET @),

Import Projects i
4 y
Select a directory to search for existing Eclipse projects, / J.-f'
€ wme> 2
@ Select root directory:  C:\Data\RZT1\Biplane_FtherCAT_V1.21_multi 20181211 -
M— i P
() Select archive file: Browse...

Prffjects! 3

plane (C:\Data\RZT1\Biplane_EtherCAT_V1.21_multi_20181211"Cortex-Rd'\prj\e2studic) Select All
reex-M3 (ChData\RZT1\Biplane_EtherCAT_V1.21_multi_20181211\Cortex-M3)

rtex-R4 (CA\Data\RZT1\Biplane_EtherCAT_V1.21_multi_20181211%Cortex-Rd) Deselect All

e
{ Search for nested projects

T BT pace
[] Hide projects that already exist in the workspace

Working sets
[] Add project to working sets
Warking sets: Select...

2-6 e3studio 4 »R— FFIE 2

B) YrFrruv=s FOENLER

e’studio @ [Project explorer] MiE T, [Biplane [HardwareDebug]l %47 U » 7 LC [Build Project]
EERL, o7 rud=s FEEALRLET,

Ie" Biplane_EtherCAT_V1.21_multi_20181211 - &” studi

File Edit Source Refactor Mavigaste Search Project  Renesas Views

|%§ Debug v||Bip|aneHardwareDebug
LRI QS B IH S OG-S E6

- - 1 - -

I{ Project Explorer 232 = O
2% -
. % Biplane [HardwaraDahual
. = Cortex-M3 New 4
» 1= Cortex-Rd Go Into

Open in New Window

E% Copy Ctrl+C
Paste Cirl+V
¥ Delete Delete
Source 3
Move...
Rename... F2
tx  Import.
1 Export..

Build Project

Clean Project

K27 7072z FOEIILKR
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RZT1 E—ayvavkO—)L-Yya—3vky b AFIHA R
2122 Renesas e? studio [ZH1T5H > TLTOP Y FOEFT

I TaT 2 FOELNRPET Lizh, K2-8~K 2-10 7T FIEICE-TH T rrmr=s b
FITLET, [Run] A==—5 [Debug Configurations] #ERT 25 L. X 2-9 R THA T a1l ik
IRSNET,

File Edit Source Refactor Mavigate Search Project Renesas Views Window Help

4 Debug || £ Biplane Hardwarepep] B TraceX s Ev

“Qé%v%uﬁ.gmﬁ'-@ ﬁcﬁﬁ@@vﬁvé’@, Run Ctrl+F11
HELEI 2 - ¥ - - % Debug F11 D
[§5 Project Explorer 2 = 8 Run History »
e Run As »
S Run Cenfi it
» '_5 Biplane [HardwareDebug] un Lonfigurations...
> 1 CortecM3 Debug History »
» = Cortex-Rd Debuc A ,
Debug Cenfigurations...
Breakpoint Types 3

2-8 e?studio IZHITHTAY S LETREFIE 1

Debug Configurations| % 7 7 2 C [Renesas GDB Hardware Debugging] % J&BH L. [Biplane
HardwareDebug] Zi&IR L E9, [Debug) #27 Vv 7 LTHATRIZEHALET, T3y T /R—2AY
T4 TGO RBRZL0mRALNETOT, [Yes) #BIRL EJ, HEIZIHE LT, [Remember my decision ]
WZF =y 7 ANVTLTEEN,

r
E Debug Configurations

Create, manage, and run configurations

[ERE] x| H :-%7 M Mame: Biplane HardwareDebug

type filter test Main :}& Debugger| = Startup | [C] Commen E/ Source
[E] C/C++ Application . Project:
[E] €/C++ Remote Application

[£] GDB Hardware Debugging C/C++ Application:

[©] GDB OpenQCD Debugging

[c7] GDB Simulator Debugging (RH850)
Java Applet Variables... ] [Search Project‘..] [ Browse... I
Java Application

R Launch Group

= Launch Group (Deprecated) Build Configuration: | Use Active ‘]

Remote Java Application

HardwareDebug'\Biplanex

Build (if required) before launching

() Enable auto build (7 Disable auto build

[c7] Biplane HardwareDebug
Hemees i By ing (RX, RL7E)

(@) Use workspace settings Configure Workspace Settings...

< [ | »

Revert Apply
Filter matched 14 of 16 iterms

k =

29 e?studio IZHITH 7055 LETEIBFIE 2

R12AN0037JD0105 Rev.1.05 Page 18 of 63
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RZ/T1E—Y3avarykA—JjL-VYJa—3rxy b

AFHA K

e? studio T /Ny F/N—= AT T 4 TIZHI B o7 b, K2-1012R7FT X9 Run) RZ %27 Y v

LET, 7077 2FATAABRICEMS S 4L, main(BEE O FAiITHBIRICIEIE L ET,
MRun) 2279V v 7 LET, RZUTL YV 2—varFy hAR— R EO2—% LED T,

IIZIT, Lo E
Cortex®-R4 = 7 3@ {E

ZRRME L2 L 2SR TE& £+ (LEDS & LEDI4 2 EBARVIELET) |

T My
E Biplane_EtherCAT_V1.21_multi_20181211 - Biplane/src/cg_src/r_cg_main.c - & studio l =T ﬂ
File Edit Source Refactor MNavigate Search Project RenesasViews Run Window Help
| 45 Debug ~ | | [EF] Biplane HardwareDebug ~ N ‘ R
YOI RSB WA D - Qei@® g S0 s v
| Quick Access 12 | 0@ C/C++
45 Debug 52 [+ |8 =8 ®V.x R P I = &
a [c7 Biplane HardwareDebug [Renesas GDB Hardware Debugging] = | ] =_‘x>‘ 6@ -
4 E Biplanex 1] Mame Type Value i
a f Thread #1 1 (single core) (Suspended : Breakpoint)
= main() at r_cg_main.c:107 0360
s arm-nene-eabi-gdb (7.8.2)
s Renesas GDB server (Host)
1 1 | 2 q b
000 [£ r_cg_main.c &2 = B 5% Outline % Project Ex = B8
Beeea968 R_Systeminit(); - =] lﬂz W) B\S o % -
103 & stringh e
169 POBBEI6S R_MAIN UserInit(); @ =Hng. _ _
116 +  copy_cm3(void) : void
111 /* start user code. Do not edit comment generated here */ HS init_cm3(void) : void
112 - #ifdef USB_CDC m HS ecm_init(void) : void
ﬂi el usbf_main(); i 47 feu_init{void) : void
= #else : - . .
115 = while (1U) %’ R_IRQL _isr{voi void
116 £+ RIRQL isr(void) : void
117 BBBe8%E63 m_foreground(); ++ R_Systeminit(void) : void i
115 @898B96C + +H  R_MAIN_Usernit(void) : void
1}‘2 #E"d::f - de D £ edir - ced h . @ mainfvoid) : void =
liI , /* End user code. Do not edit comment generated here */ o RMAIN Usernit(void) - void |
123 @ * Function Name: R_MAIN_UserInit[] = © init_cm3(void) : void m
7 i et ecm_init(void) : void N
& Co.. ¥ Taw I#lPr. @B @5S. @De. % [&Liv. BRe. [ Re. 8 Tr. dixMe. Me.. (- Pew £3Vis. Z Ren [P Me. = 8
B~
Biplane HardwareDebug [Renesas GDB Hardware Debugging] arm-none-eabi-gdb (7.8.2)
monitor set:iQZacc i th,R,1,280d8804-a86d08087, a00d080c -2804038T, 200d0314-a00dB5817, a00d881c-apedesl , adede824-a80d8827 ,a06d882c-a00 *

monitor set_io acces

Temporary breakpoint 1, main () at
187 R_Systeminit();

../src/cg_src/r_cg_main.c:1@7

4 m

width,RW,1,2008d8930-200d6981, a08d0934, 308d@98e - a8@deo3f,a88de%as-a00de9a0, aBedadaes - adadegat

2-10 e?studio ITHI1+5 TR Y 5 LERTHIBFIE 3

Cortex-M3 227 fla— RiX, Cortex-R4 D7 =7 hDO—IZ72->TE Y, Cortex-R4 |Z L Y Cortex-M3
DU—Fr 7 rEVICat—snET, £/, Cortex-R4 1% Cortex-M3 DVt v MR L £, D7
W, Cortex-R4 # BT 2% &, Cortex-M3 =27 & Cortex-R4 27 DO TTr 7T AOFITHREBINE T,
7272 L. Cortex-R4 =27 Z4F1E LT, Cortex-M3 TG EHeZEEL £,

TRTCOTB T T La—RRT Ry TREATT7 7 v 2B MEIns &, 77T AOFATIZREILIED

BIRRARICHERIZHA L £,
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22 VYIbr9z70EYMPYT RZM E—3var bAB—LA—T4T4DA
DA R=IL
RZ/T1 €E—varay hu—/Lax—7 1 U7 ¢ (RZ/T1 Motion Control Utility) |&£, Windows XP 7*5

Windows 10 £ TOFT X TDONN— 5 KIS L TWET, SHIEIZS LT Microsoft NET 4.0 A A h—/L
LTL &N,

A A =T, LFOHIETITAET,

e Setup.exe 7 7 A /L& FAT
e RZ TI Utilitymsi 7 7 A /L% FE4T

WTNDFETA VA =NV LESGETH, RIS 2-11 IR T XA T e HENAFRRSNET,

ﬁ RZ_T1 Mation Utility - InstallShield Wizard X

‘Welcome to the InstallShield Wizard for RZ_T1
Motion Utility

The InstallShield(R) Wizard will install RZ_T1 Motion Utiity on
your computer, To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

==

2-11  RZ/T1 Motion Control Utility 4 > X k—)LEImE

WNext] 7V v 7F5E, R2-121T7-T LI, A VA= NVEOT F NV EBETDHEIIEITLE
Ty A VAP NAEITEDOT LA THREH D FEAN, T 74/ N THREENTWD 7 3 VX E2HEE L

£7
ﬁ RZ_T1 Mation Utility - InstallShield Wizard >
Destination Folder
Click Mext to install to this folder, or dick Change to install to a different
Install RZ_T1 Motion Utility to:
C:Program Files (x86)\Renesas\RZ_T1 Motion Utility Change...
InstallShield
< Back Cancel
®2-12 A VR M—ILETHILFIEEET
R12AN0037JD0105 Rev.1.05 Page 20 of 63
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Next] %7 Vw27 LTA AN NAVEZREBLET, 4 A M=% T, RZ/T1 Motion Control Utility 73
EELET, EET 5L, LTOmERFERINET,

ModoeTs | =] | Setp |Tuning | Moton | Digital O | Encoder | Limits |

Firmware Version Motor Configuration
N —
Status
Pasition @ Pole Pairs Count |1 2| CountsfPhase
Pos Error Enc Counts/Revolution |1 = |0

Current Position Inverted :]
S E—

Te 3
=l Motor Commutation
Index & Commutatn Moce
HalSensors C B A X Windings Mapping :]
Status /Faults / Warnings Hall Sensors Mapping :]
Motor Phasing
Phasing Time [ms] |100 <
Phase
Phasinig Output [%] |100 =
Commands

Fower On
Servo On

[  ResetEmorAags |

‘ STOP ‘ Open Loop Contral

T -

Connection: Not Connected

2-13 RZ/T1 Motion Control Utility #2Z)E H&

A A==2—n5 [Connect] #7 Vv 27 L., RZTI E—>araryba—JLD@BEIMFHTLIT
WA H T 2 — AN LET, [RS232) #7HFNL, K2- 142" T Ruy X)X M LERT
LYY TIR—  EFEREELET, A— FESIE. MS-Windows LOF A 23— % THER L TL
Sy,

(] PU7LR—FEIE. HONLHERIALZFOAYTIDUYXMMOERLET, JR MIZHD
LTI COM R— FESHNLEWNGEE, FEDESEZANTRETY,

RS232 | R5422

Serial Port Serial @ort [+
Laalthl

Ccomz
COM3
Comé
COM5
COME

X 2-14 <) 7))L COMR— FHESNDEIR
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AFHA K

B D U 7 )L COM R— R EET 5 &
B2 T CERAEL SN2 L 2R TE T,

'RZ/T1 Motion Utility | [ IZX 2-15 D K 9 ITEKR S 4L,

Firmware Version
RZ/T1v.1.21 Biplane
Status

Position |0 @
PosError |0
Current |0
Voltage 272
Temp. 322
Index |0 E]
HalSensors C B A 4

Status / Faults / Warnings

Stopped
Servo Off
Motor Mot Phased

Mo Power

Commands

Reset Emor Hags

Setup | Tuning | Motion | Digital 1/0 [ Encoder | Limits |

Motor Configuration
Motor Type

Pole Pairs Count
Enc Counts/Revolution
Position Inverted

Encoder Type

Motor Commutation
Commutation Mode
Windings Mapping

Hall Sensors Mapping

Maotor Phasing
Phasing Mode

Phasing Time [ms]

Phasinig Output [%]

Open Loop Contral
Voltage [%:] |5

PM5MBrushless DC

I

4 = | CountsfPhase

4000 = |1000

Incremental

Sinusoidal

1: BAC e

3
=
2
4
4 4 4

Hall-Based

500
Phase

24

A

Reverse Forward

Conneclfon: COM61

X 2-15

D) 7 VIR DO HESL

AA A ==2—0 [Connect] F/~2¥ [Disconnect] (2720 . AR — FOAHEL FICEREINET, F—
FEBIIBHENO PCIZL > TR £97,

R12AN0037JD0105 Rev.1.05
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2.3 mR—ILtEoYET - T 44— KNV I DHER
F— & O FETHE LT, [X2-16 ® [Position] OEAENZET D2 & 2R LET, BENELL T
WiLE, =2 a— X OEREMEIXIER T,
F72. [Hall Sensors] OF/~HN% (TA (UME) 1 . B (VH) 1. TC (WH) 1) &L, D)
Hh7e L —ONREDORRIZR > TND Z L xR LET, RN TXTH (OFF=Low AJ)) F7IX
#k (ON=High A7) 1Z7> TV EHEAF, K145 T X512, R—=FKDODIP A1 vF (S2) D O0FELE

(S2-0) # OFFictE >y FLTLEE U,

o- RZ/T1 Mation Uil
File  Disconnect View Help

Firmware Version

RZ/T1w.1.21 Biplane

Status
Positi )]

PosError |0

Current |0
Voltage |287

Temp.

334
Index |C E]
Hallsen: o 1

Status / Faults § Warnings

2-16 Tra—%F LR—ILtE YD
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24 EBENTA—ZDOWHER
KV a—varxy hOF—vararybo— L7y —hUu=TI, FHT—ZZA4T7TBIOREITK

Je L CWET,  TRZ/T1 Motion Utility | M ED % 7 CRTED /T A —X ATJMWARETT, £7/=. [Setup)
TRIETDNEIL, TFile)] A =2 —IZTidriAd L RRRICIRET 5 2 LD ATRE T,

AV a—vardy hTEHRE—ZHORE T A—% L LT, [ CDIC
[Speeder.Motion.180219.mtr] 7 7 A WEM I N TWET, [File] A ==—7/5 [lImport] ZiERL, Z D
T7ANERY T N =TGR, TRTORENTA—ZBELIEHISNTNDZ %, LIF
DEI (24.1~244) IZiE> THEBL T Z3 VY,

2.4.1 E—IREDHER
[Motor Type] . [Pole Pairs Count] . [Enc. Counts/Revolution] D%/ 3T A —& 3, X 2-17 & [6 UfEIC
RoTWDZ LR LET,

(] ERASA—FEF, FEOE—FETVI—FORMHERBRLTVET, FEOE—FLUNDERZE
ERTHEE. ChoDNTA—L2ZBEEETDRENHYFT,

File Disconnect View Help

Modue 1D [Axis 1 +| |52t |Tuning [ Motion | Digital 1j0 | Encoder | Limits |
Firmware Version Motor Configuration
RZ/T1v.1.21Biplane
Stats
Position | 4343 @ ofci 31 Counts/Phase

Enc Cuun‘fRE\ruluﬁun 2000 2| |1000

Pos Error |0

Current |0 Ngn Inverted
o

Voltage | 292

X 2-17 E—2HREDHESR

24.2 E—RDERINTG A —2DIER
T DEFFENTG A —Z R 2-18 DL HICRESINTWAHERLET,

(F] LENTA—FEF, E—20BRAEDEREAR—ILEVHOERERZEZRBRLTVET, FEDE—%
LNDREZFERTIHIEE. ChoDNFA—2ZBHEERTILENHYET,

Te 2 358

=L r Commutation

Index |0 Commutation Mode m
HalSensors € B A 4 Windings Mapping § 5: wvu ']

Status / Faults / Warnings Hall Sensors MappingJf | 2: ace -

Stopped
Servo Off
218 E—RDEFR/INTA—4
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243 E—FDEHE/INT A —5 DFER
F—FONAHNT A—=Z DK 2-19 DX ITHES TV DR L, [Phase] 227 U v 27 LET,

(] AVYa—2arFxy bOR—ILEUHICELELENEESNTVEY, T—2 OEEGEBFIZXE
M WEE. [Phasing Mode] % TAlgorithmic) IZ5RELET .

DEMVO UTT

Motor Not Phased Motor Phasigg
oo Prosrg oo Nagatme <]
Phasing Time [ms]  |100 = N
‘ Phase '
Phasinig Output [%&] =
- )
Commands

2-19 E—2DOEME/NFTA—4

244  E—Y3arvarbo-—SHBEOHRR

A&, W, EV—7 03 ba—=I N T A= ORECHRTHIEBEETT, TNHD/NNT A—
2l B—HNRTA—H (mtr) 77 AMTEMENTHWET, mtr 77 A VE2A VR—bT5E Q4ESR
M) . [Tuning] %7 D/F A—40BK 220 DL I ICERSNET,

atl RZ/T1 Motion Utility = | B -

File  Disconnect View Help

Module 1D [Axis 1 +| [setup | Tuning |mMotion | Digital 1/0 | Encoder | Limits |
Firmware Version f B
RZ/T1 v.1.21 Biplane
Status

Position |0

Pos Error |0

EAREAREOREDR

Current |0
Voltage |292
Temp. 369

Index |0

HallSensors C B A 4

Status / Faults [ Warnings

Stopped
Servo Off
Motor Phased

Mo Power

Commands

[ Reset Emor Aags

Connection: COMB1

K220 E—>3ayaybrO—SHBNNSA—2DFHEDR
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25 H—REFERALLEVE—%[EE

WA TIC, BE—Z~OBRAZHHT 52 00RZDH D 9, KON, X 2-21 17T X 91T [Power
On] RE %27 w7 LET,

Commapds
N
Croneron)
— Open Loop Control
.
S -

| Reset Emor Aags

Connection: COM61

2-21  TPowerOn] "2 > D{EMA

[PowerOn] ZfT#%, =2 hr—F4R— K LD LED7 2MET 52 L 2R LTSN, Zida1 v
N—Z DBEIFHASICRIEN 2 W2 E AR L ET,

E—H e d—T N —T TChERS 5 EIL.  [Setup) ¥ 7 TITWET, X2-22 @ [Forward] (FE72I%
[Reverse| ) RF %7 Vw7 35HE, T—FNEHEZLIBEDE T,

[(X] TForwardl REVZEH YwHd5E, Toa—EhroDfEFEHR ( [Position] MIE) MNEMLE
T, BIENEILLAEMES. [Phase] KAV THEE—4SMMBEERABLTLEEIL, ZATHLEL
LEWSEEIX., EROBRBERIEE—F/ITA—F([CEDOETERE/NTA— L ZLEETTILELHY
353—0

r 5
atl RZ/T1 Motion Utility = |- B S
File  Disconnect View Help
| m—
Module D [axis 1 - L5=P | [hing [ Motion | Digital 10 | Encoder | Limits |
e —
Firmware Version Motor Configuration
RZ/T1v.1.21Biplane Motor Type | PMSM,Brushless DC -
Status
Position | 4185 @ Pole Pairs Count |2 = | Counts/Phase
PosError |0 Enc Counts/Revolution 2000 = | 1000
Current |3 Position Inverted
Temp. 342
s Motor Commutation
Hallsensors C B A 8 Windings Mapping | 5: WvU b
Status [ Faults [ Warnings Hall Sensars Mapping | 2: ACB -
Stopped
Servo Off
Motor Phased Motor Phasing
Phasing Time [ms] |100 =
Phase
Phasinig Output [%] |15 =
Commands
Open Loop Control
:
[ sevoon ] Voltage %] [5 ] [Revel | Fommard ] D
’ Reset Eror Hags
Connection: COME1

2-22 E—HZZERESEDHEE
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2.6 H— ARl
P — R HIEZLT 5 72DIiE, Motion] ¥ 7 #BIZ. [ServoOn)] #27 U v 7 LET,

] COOB. T—420®BIZIFHEGETETEFHA, cnld. Y —REEINRERET, EEICHELTLS
CEEERLET,

_ RZ/T1 Motion Utili =y N

File Disconnect View Help

_ ——
Module D [ Axis 1 v| [setup [ Tunflg | Motion |Dihtal 1jo | Encoder | Limits |

Firmware Version Velocity Profile
RZ(T1v.1.21 Biplane Velodity Profile Trapezoidal A
Status Velogi Counts, 3.052 =
Position |0 elodity [Enc Counts/s] . =
i 91,58
Pos Error |0 Velodity [RPM] g

Current |10 Acceleration [ECfsfs]  |457.764

FRREE

Voltage |292 Deceleration [ECfsfs]  |457.764

Temp. 358
Index |0 E]
HalSensors C B A 6
Status / Faults / Warnings Motion Generator
| gteorsgegﬁ Target #1 0 2
Motor Phased Target #2 1000 :

Distance 1000 =

Pause [ms] |500 =

Commands

—— m |1 = Axis 1
JETED o i a2
Reset Bror Hags

Connection: COMB1

[ Electronic Gearing

2-23 H—RHIEDIRE
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2.6.1 B FEIEEICIE~NDEEET

Motion Generator] (Zd> DA% &l LT, M*fE 723 @& ~OEEZ At L E3,  [Target #1)
BEO [Target#2)] O 7 4 —/L FIZ, 2 RO BEMLELEZ AN AEETT, REMBIZFIMANE LI AR
B—/LCEEARETY, £/, [Copyl RE V%27V v /358, BUEMENKEINET, X224 D
[Goto#1) £721% TGoto#2) REZ %227V v I §5HE, TNENRE LIALEE CTENEREL £,

Status / Faults / Warnings Mation Generator
| Stopped Target #1 |0
e Con Denn
Motor Phased Target £2 1000 ) 2
G &
Pause [ms] |500 || CydeMove P1-P2
Commands
-
m |1 | Axis 1
S off
our i ] avis2

[ Resct Bmor Aags

Connection: COM&1

2-24 HEIEANDEE

BN

*7-. [Distance] 7 4 —/L FITfEZREL. [Reverse] £7-1% [Forward] 27 Vv 7 45¢, REL
FHXLE F s,/ s 7 mnic fih2smlis L% 94,

(] BRELEEBRMEFCTEET S LEHRALTIESL,
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2.6.2 EEEERS S VIMEENEE
W LR E 2 ZH T 556, [Velocity Profile] OREMAZER LE T, BE LIHERIALE F 7213480
MLE~DORER AR X TIGEIE, HER X OINRENZET D52 2R3 LTI EaV,

File  Disconnect View Help

Module ID | Axis 1 - | Setup I Tuning | Motion |Digita| 1f0 I Encoder I Limits |
Firmware Version Velodity Profile

RZ/T1v.1.21Biplane Velocity Profile

Status o —
Position | 455 @ goarltoctom Bl

Pos Error | -1 Velodty [RPM] i

Current |11 Acceleration [EC/s/s] Q] N
Voltage | 290 Deceleration [EC/s/s] 500

2-25 RESIUMEEDNEE

(] BREDERICFIOTHBEIS—MAFEELEY. 1 23—OVIBNERT S E. —ARHIEAFIEL.
BEODIATY FIERSINET., CDIHFES. [ServoOnl REVEV Y vV F5HTET. —RHl
HEBRATEET,

2.6.3 2 RO FEEEER

2 O AEMNEEZRE L, 2 M CHEMEEREZIT Y 2 ENAARETYT, HlxiE, K226 1279 LI, 2 M
D FEREDS 10000 7 7 > NI/ D K982 SofiriEa AJjL, [CycleMoveP1-P2) &2 Uy 74252 &
T, E—XE2 A TCAMEBEEZITVET,

Status / Faults / Warnings Motion Generator
Servo On = Engingii

Motor Phased Target #2 10000

et

Distance 1000

LAREAREQRER

Pause [ms] 500

Commands

|
-

[ Reset Emor Aags

Connection: COMG1

2-26 FHAREIERDRET
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AFHA K

2.7 E—L 3 Ra—TDFERAE

RZITI E—vararytu—La—7 4 U7 4F, 2y ha—I T A—=FOF#E%EIT ) o DRaA

vaAa—THEENH Y £,
L. 227 R T EENFERINET,

[View| A ==—0@ [Motion Scope] ZHEIR L, E— a2 a—7%H<

-
Moticn Scope

Synchronization Mode

Operation Status

IDLE ]

Synch Level  Slope

Sampling Rate  Units
1 s ]

Buffer Length: 512 ms

Statistics
Channel #1 e
Madmum 0
Minimum 0
Average 0
Abs Integral 0
[ Channel 1 || Channel 2 || Channel 3 [ Channel 4
Scale 1 - |Left - Scale 1 ~ |Right - Scale 1 - |left - Scale 1 - |Left -
Data [Position v] Data [Pos Emor v] Data [Pos Emor v] Data [Cm Derivative ']

227 E—1 3 RO—JORBER

NEBIT 4 F vy R2ADE O Ra—TOHEICETHVET, &F ¥ RV THERET — X 238N, R T

i‘d—o

2.

N

A E—2a RA—TDF v RILETE

ZIZTHE, K228 T RO, TR EF RN 2 OREEITNVET,

Channel 1 Channel 2 N || Channel 3 [ Channel 4
Scale 1 v (et 1 ~ [Rgt - 1 v [ist ||| Scale 1 v et~
Data [Velocty ~ N/ Datz | Pos Emor =] | f/Data | Pos Enor ~||| Data [cn1 Desvative ~|

K228 E—>3 RA—TDFvRIL1E 2 DHEEEREIR
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GUI #ileE%, > U 7 21T\,  [Speeder.Motion.180219.mtr| 7 7 A L& A > 7R— b LT21RICERE
Ihday ha—XT 2A—=2ONE 0 &AL 1000 HOE— 9 VEEL 1A 7 VETT 2 &, [X2-29
WZHERL Lo Em AR RS vET,

Synchronization Mode

Erm—

Operation Status
IDLE

Synch Level  Slope

=

Sampling Rate  Unis
:

Buffer Length: 512ms

!

Statistics
EET—
Maximum 20000
Minimum 0
Average 1555059
Abs Integral 6546800

Save Image

[¥] Channel 1 [¥] Channel 2 || Channel 3 [ ] Channel 4
Scale 1 v |Left v ||| Scale 1 - |Right ||| Sedle 1 v et w||| Seale 1 v et -
Data |Velocity =] || Data [Pos Eror ~| || Data [Pos Eror ~|| | Data [Cn1 Denvative -

X 2-29 1HA4JIILEERTENDE— 3V AO—TRREER

[RZ/T1 Motion Utility| [ T % 30000 (F&% 10 ffF8) (2, F— a3 VEIEE 10000 =2 23—
DU MIEERTDE K230DK D2, 7T 7 OME LNERRENPELLUET, HE, (ERAEL BITE
MENRKRELSRSTWVEZ ERGND £T,

[Mation Scape e e s
Synchronization Mode
[ —
Operation Status

IDLE

Synch Level  Slope
0 =

Sampling Rate  Units

Buffer Length: 512ms

Statistics

(e r—
Maximum 196608
Minimum 0
Average 15491872

Abs Integral 65531040

—
[¥] Channel 1 [/] Channel 2 [ Channel 3 [] Channel 4

Scale 1 v |Left - Scale 1 > |Right = Scale 1 v |Left - Scale 1 > |Left =
Data [Ve!odty v] Data chs Emor v] Data [Fos Ermor v] Data [Ch1 Derivative ']

X 2-30 FERLIUNEEZEEERNDE—Y 3 v RO—TRTEM@E
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2.7.2 PID/INSA—2DER
HIEI7T LT XD PID RNTA—FEEFTHZ LT, NEBRELZRELSBILERLIZENTEET, K
HETIX, ZOBLEHRTED L2120 OB 2B LET,

2.7.21 %& PID &4 > DL

2.7.1 OB E ZFF L72IREET,  TRZ/T1 Motion Utility ] Hi[fjo> [Tuning] # 7\ZBEH L, X 2-31 (2R T
£ 212 TKP) /RT A —Hfl% 1647 725 500 IZZEE LET,

File Disconnect View Help

Firmware Version
RZ/T1wv.1.21Biplane
Status

Tuning | Moghn | Digital 1/0 | Encoder | Limits |

PIDVAFF Regulator / Position Loop

KP 500 = VelFF 0

Position |0 [o] Ko | AcFF D
PosError |0 KD 0 = Bias 0
Current |18 Integral Limit 400 = Limit[%] 100

K 2-31 TKPJ /NS A—AEOEE

F—a L AaA—FFKREE T, BEOENTE T Lz, MEMEDIEENLD KEL RoTNEHZ &
PR CcE £ (X2-32) ,

T B
Motion Scope 'LE;LJ

Synchronization Mode

rra—
Operation Status

IDLE ]

Synch Level  Slope
0 =

Sampling Rate  Units

1 =

Buffer Length: 512ms

Statistics
ESr—
Maximum 156608
Minimum 0
Average 14726346
Mbs Integral 65532240

Save Image

I [¥] Channel 1 [V] Channel 2 [ "] Channel 3 ["] Channel 4
||| s - Scale 1 - Scale 1 - Scale 1 -
Data [Velcmy v] Data [Pos Emor v] Data [Pcs Emor -] Data [cm Derivative ']

232 T[KP| NIA—FEFRDE—L 3 v AI—TRIEH
(EROEEERGHEEAHYEY)
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wiz, ®2-33 DL DI
T, T—XDOREEZFIZDH

[KI) /RT A —=XfliZ 500 ICEELET, KPEKIDNTA—FEER L2 L
HEWRENAZ LICEE L TLEE N,

Disconnect  View  Help

Module D Tuning | Motion | Digital 1/0 | Encoder [ Limits |

Firmware Version PIDVAFF Regulator [ Position Loop

RZ[T1v.1.21Biplane
|»
KD 0

Status
Position | 156005

o]

Acc FF U
FosError |0 Bias 0
Current |14 Integral Limit 400 ‘ lelt[%]

X 2-34 DF—3 g A a—FFoREETIE. X512

K. (rEFEZEOIRNIL 0 1T

®2-33 (Kl NSA—FENEE

RERALEBEN KBS TWET, ERLopfl LR

T TR o> TWVET,

Motion Scope

- O X

Synchronization Mode

Move Start ~

Operation Status
m

Fun /" &top

Sinele Seq

Synch Level  Slope

~

Sampling Rate Units
mg
Buffer Length: 512 ms

Statistics
Maimum 163840
Iinimum 0
Average 12797977
Abs Inteeral 5525640

[ Swelnae

Ghannel 1

Channel 2

[] Ghannel 3

[] Channel 4

Scale |I

v |Left |

Scals |1

~| |Right ~ |

Scale |I

v]lleft o

ScalelW v||LEft v|

Data |Ve|acity

> |

Data | Fos Error

™~ |

Data | Pos Error

> ‘

Data |Ch] Derivative ~ |

X 2

-34

TKI] NS A—SEBRDE—

3RO —JHEHE

(REDEEERBZHEENHY FT)
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2019.07.31

.05

RENESAS

Page 33 of 63




RZT1 £E—Y3>vavkO—L-Yya—aviy b AFHA R

2.8 E—T a3 IT—hIoDER

AEITIX, MEREORKEZ/NSS LTI =2 EIEET, K2-35127-7T L9, [Limits)] # 7
\Z& % [Max Position Error] OfEZ 10 IZFXELET, ZOMHEBZS L, BENELLL, AT —X A2
FT—MMBELT-ZENRRRENET,

File Disconnect Wiew Help

s = ]

Module ID | Axis 1 ~

Firmware Version
RZ/T1v.1.21Biplane

Status
Position | 166005 (o]
PosError |0
Current |16
Voltage 235
Temp. 323
Index |0

« &

Hallsensors € B A

Status / Faults / Warnings
Stopped
Servo On
Motor Phased

Pos Error

y

Commands

Reset Error Hags

Setup | Turing | Motion | Digital /0 | Encoder | Limits | |

Motor Protections / T2t Limits
Max Position Error [ lo
Max Position Error Action | None v |

12t Crnt [ma] 0 2| Time [ms] [0

Over Crnt[ma] (200 | Time [ms] (10

Inverter Limits
Min. Voltage [ADC valug]

=

38
Max. Voltage [ADC value]  [2000
Max, Temp. [ADC value] 2000
Overload pre-detect [ma] 190
Position Control Limits
Minimum Position [EC] -150000

Maximum Position [EC] 150000
Speed Control Limits
Max Speed [ECjs] 45776

Instructed Speed DIff[EC/s] 1528

PVT Buffer Empty Level  [30
Error Flags (dlick to decode)

Error Mask 0x00000000

ERECREERED

| A

Cennection: COMEL

2-35 MEREDKAENEE
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22T, ¥23612" k912, [Max Position Error] Ofii% 800 (25 L TAx5 [ServoOn) RZ &
Vwrdbé, 27—0068RKLET, RUTIE—Yararybon— L7y —AT =7 0Davy RE IO
REOFEMT, RZTI ZN—F F—varario—la—F 40754 2—HF—Xv=a27T )|
(RO1US0208JU) ZZH L T ZE0,

|2 RZ/T1 Motion Utili

File Disconnect View
Module T [sis 1 +| [setwp [ Tuning [ Motion | Digital /0 | Encoder | Limits | |

Firmware Version Motor Protections / 12t Limits

RZ/T1v.1.21Biplane Max Position Error [ 800 |2
Status

Max Position Error Action
Position |40000 E] W

12t Crnt [mA] [0 Time [ms] |0

Pos Error |0 - =
Over Crnt[mA] 200 + Time [ms] |10 +
Current |13
Voltage | 220 Inverter Limits
Min. Voltage [ADC value] 256 z
Temp. 352
Max, Voltage [ADC value] 4000 =
Index [0 ()
Max. Temp. [ADC value] 2000 =
Hallsensors C B A 5

Overload pre-detect [mA] 190
Status / Faults | Warnings

Stopped Position Contral Limits
Servo On Minimum Position [EC]  -150000
Motor Phased
Maximum Position [EC] 150000
Pos Error
Speed Control Limits
Max Speed [EC/s] 45776 =
Instructed Speed DIff[EC/s] 1526 z
Commands

e =
Error Flags (dick to decode) 0x02000000
Resel Emor Aags Error Mask | 0x00000000

Connection: COMG1

K23 E—L3vIT—hbDER
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3. Ta7ILATICKHLED mBITOT Y b+

RZ/T1 OAAEZBRT D72 DI21E, AR T 0 77 AEEESEL 2 EBNEHTT, AETIE, AV
Ja—tarFy MIBO CD ISR TWD I 7T a s T AEREid 25 5ECO WAL £,
oY F AT a s T AL, RZ/TIRSK+HEiAR— K (RTK7910018C00000BE) D71 /"5 K ~_— R (T
WL DOMOEFEITV, CDIZIEE L TWET, K70 /T ATE2 OO LED & AlSEETR, T0H b
® 1 D/X RZ/T1 @ Cortex-R4 2 7IZ L VI Z 4, b 9 —J71% Cortex-M3 = 7 IZ X Vil S E T,

] AEZEDORHYY)—2> a3y FEEAIZIAREWARM D/IN—2 328222 4FALTVWVEYT, ch&Vd
HFLONA—2U3 0D IAREWARM 2T 558, BEORTHNBHNETELDSAEEMENHY F
7,

CDMH., PCEDIEET L7 MUyl baear—LEd, ZLT, K31 TXhoic, v—
J AR—AT7 7 A4/ [RZ Tl initeww| X7 N7 V7 L TFev=7 bael&EEd, Zhi2Ly
EWARM NEEEI L, B3 X—Vg 00 Frral el b7 7B ZANRTREICR Y £3,

Organize - ﬁ Open = MNew folder 4= » [l I@l
A Favorites i Mame . Date modified Type Size
B Desktop ‘i‘ , RZ_T1_init_boot 16.01.2019 18:01 File folder
4 Downloads , RZ_T1_init_ram 16.01.2019 18:01 File folder
1= Recent Places . RZ_T1_M3_image 16.01.2019 18:01 File folder
% iCloud Photos | settings 16.01.2019 18:01 File folder
& iCloud Drive a ewinfo.ENU 28.09.2015 14:54 HTML Document 4 KB
18 Computer a ewinfo.JPN 28.09.2015 14:54 HTML Document 4 KB
=] Bxamplelnfo.ENU 28.09.2015 14:54 XML Docurmnent 1KB
= Libraries aclns 28.09.2015 14:54 Text Document 3KB
3 Documents 10.03.2016 18:05 IAR IDE Workspace 2KB
;J'- Music

31 Hoiuradzy FERL

IAREWARM LT uv=7 FRBEE, EWARM Wi FIZK 32 IRTH T T —F A_—AD YT H
HNFRINET,

Workspace v O3 X

[F!Z_T'I_init_ram - Debug DualCore V]
Files o .
I=N@lFEZ T1_init

W EZ_T1_init_serial_boot - Debug DualCore *
@ RZ_T1_init_ram - Debug DualCore *
@ RZ_T1_M3_image - Debug*

[ verview RZ_T1_init_serial_boot | RZ_T1_ini_am | RZ_T1_M3 image |

K32 ooy MEE
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TRZ_TI init_serial boot- Debug| & [RZ T1 init ram - Debug| I£. RZ/T1 ® Cortex-R4 =27 D71 ¥ =
7 FNCTT, AIEIELQSPI 77 v v a b T/ mr I axii#fdT A0 7ny ey NT, % ENE RAM E
THEITTHEOOTey =/ FTY, [RZ Tl M3 image - Debug] (%, PE3 Ethernet B{EHD N— R =7
TI7EIZL—2EMEH L7, Cortex-M3 27 O 70 =2 F T,

3.1 RZ_T1_init_ram - Debugl 7RL ¥ FOFERAE
AEiTIE, AV Va—Yarxy hA—FRTH U7 adel "aETTH-00FEERZHALET,
R—FRIZiX, 50 UOLTOEREIT O VWERDH Y £9°,
o fTEDOSE L axy X% 12~24V O DC BIRIZHERKL, 41 o N\—FZKR— KK EDaxs ¥ RIZELIA
HET, ZHICEY, AV Y a— g%y hAR— FORIEEICER S SN ET,

o fIEDIjetLite 7Ny HEar bua—TFR—RNEOaxs ¥ Py | L., USB 7 —7 L EKRA B
OV B2 —ZDUSBAR— MR LET,

SwS3INIL

3-3 LED Y > TILETD=-H DL
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[RZ_TI1 init ram-Debug] O7' v/ 7 L% EN RBIOF Vo — RTHHEFNTE2%, X 3-4 12077
Loz, V=7 AX—=2ZHND [Debugl #iERL (1) . [Download and Debug] "NZ %27 U v 7452 &
T (2) | Cortex-R4 a7 OEENFETINDL I L 2R LT EEV, [Run) RE %270 v 7 35E
(3) . v br—FR— KO LED9 23 sl Bilth L £,

|Workspace * 0 X
‘ Debug) -
j |

Files

g =
=8 JRZ T1_init ram-Debug | v | |
B common L]

B documentation [T
=1 il init

| init_main.c -
B Qutput

Dvelview| HZ_T1_init_seriaI_bDDl| RZ_T1_init| « | »

2

3-4 Cortex-R4a7HDTOD Y bA TP 328 &KUY IDownload and Debug] K% >

E] 7ofSL%BEL. FRIBDLEDZLEETEHZENAIEETT, UTORTIE, AV )ai—T 3y
Fvw FiR— FLE® LED &EfEED RZIT1 R— FiFERLTUWET,

LED &% RZ/T1 R—k
LED9 P46
LED8 P45
LED7 P44
LEDG6 P43
LED16 P42
LED15 PT5
LED14 PT1
LED13 PT3

3.2 FTaTIILATTINY T DElE

AV a—rarFy PAR— RICEEINTWD RZ/TL X7 =27 /4v27 (R-IN Engine £5#) 5T,
RAM BATHOB TV 7a 73 5ThH, TaT74arOTr Ny J&a47H T ENARETT, HM3-51CxT X
I, U= AR—=ANOD /L FHERL [Debug DualCore] Z3®EIRT 2 Z L2k Y, TaT7 al T Lz
TuTxl NEE~OEBENARETT, 2— FEZRICTT, WD DNRT A= NHRELBINET,

Workspace v O X

wa_ram - Debug
B commaon
B documentation
21 6 init
| init_main.c
B Output

Dvewiew| RZ_T1_init_senal_boat || RBZ_T1_int_ram RBZ_T1_[4 ]

35 TaT7iLaTTaTy FOER
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ZIZTIE RUTIOT 27 Va7 EfEIC OV CHBA LET, RZ/TI ®F =7 /a7 (R-IN Engine #5#) i
. U TV A DAEEHIZ Cortex-R4 7't ¥4 & HICAFEMES Ethernet Bikg 2/ L C#lfE 2179 R-
IN Engine & L T® Cortex-M3 227 Z2flt L E7°, Cortex-R4 (A A 27 & LTV &y MERLD 7 — ML
7R E2ATWET, Z DM Cortex-M3 271XV &> MREET, Cortex-M3 Da— Rpab— U &y hOfiE
FRIE Cortex-R4 23T X TITWE T, Z D728 Cortex-M3 D/3A F U 7 7 A )LiL Cortex-R4 DELTT7 7 A /L &
LTEEDTHDONLET, ZNOORFREEK3-6 IR LET,

Cortex-M3 Project Cortex-R4 Project
Firstto Second to
Compile*.c Compile*.c

AV
ELF
(Executable)

ELF

Binary File [ (Executable)

36 TaATFIATEED=HDY T +roz 7UE

Cortex-M3 712 ¥ = 7 M Cortex-R4 7R =27 MIEFENTWENAL T Y 77 A WZEBINET, &
YIINTRY 2l N TIEEORENT TICHESNTWVWET, EWARM A ==2—/3—@ [Project] ->
Options...| #NAIZZ YV v 2732 &, [K3-7® [Option] HEHAEHXFE 7, [Linker] & [Debugger| HHIZ
T, Cortex-M3 7m ¥ =7 b &DOBHERENBELMHRT D LN TEET,

N N
Options for node "RZ_T1_init_ram" . {ﬂ Options for node "RZ_T1_M3_image” @

Categary: [ F actory Setings Categony:
General Options General Options
Static Analysis Static Analysis
Runtime Checking Runtime Checking
C/C++ Compiler | Hdefine I Diagnostics Checksum | Encodings I Extra Options ‘ C/C++ Compiler Setup | Download | Images I Extra Options | Multicore | Pluging
Assembler Config | Librany | Input ‘ Optimizations | Advanced I Qutput I List ‘ Assembler X
Output Converter Output Converter Symmetric muticore
Custom Build Keep symbols: {one per fine) Custom Build Number of cores 1
Build Actions __M3image - Build Actions
Linker Asymmetric multicore
Debugger Debugger & multicore master mode
Simulator Simulator Iy 53261
CADI CADI
CMSIS DAP CMSIS DAP
GDB Server GDB Server
I-jet/ITAGjet I-jet/ITAGjet
Jdink{3-Trace - JHinkfI-Trace
TI Stellaris R ) I TI Stellaris N
Nu-Link 2w binary imags . , Nu-Link
File: Symbal Section: Al - Attach slave to running target
PE micro PE micra
ST-LINK e T T ] o — P 4 STLINK
Third-Party Driver Third-Party Driver
TIMSP-FET TIMSP-FET
TIXDS TIXDS
— A . N
®3-7 Ta7/LaF7rFadzy +® TLinker] & Debugger] # 7L 3>
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IS DORETIL, Cortex-M3 D711 77 Al Cortex-R4 D711 75 ha— FRNIZHHAIAENTEY

Cortex-R4 (3% @ 21— REMHHLAER O —E & LT, Cortex-M3 HDOILIEANE SRAM (22— LE7, £
Uty MEBR®%IL, Cortex-M3 = 71XV &y MIREEZAEL 1,

¥y MEEREIT O 72DI2iE, LFD X
912 SWRR2 L 2 ¥ Dfi % Cortex-R4 L VRETAHAMENRH Y £,

Core wake up.
#ifdef DUAL_ CORE

/* release M3 */
SYSTEM.PRCR.LONG
SYSTEM.SWRR2 . LONG

= 0x0000A502U;
= 0;

#endif

kil — R, Cortex-R4 7' /7 Aa— RIZEENTEY, main B (init main.c) OJEIHICFLIR X
TWET,

((X] IAREWARM D/N\—2 30 780x UBEZCHADHE, 7O ) b T3 vBED
[Debugger] -> MMulticore] 2 T D HIZHFHT-IZ:BM ST TLVS [Attach slave to running target |
L—J &#ET

(R
PDRE—7y MZFEvF) OEBIZFIYIAAODTWASAILEZHR LTS,
FIvIENTWEWEERFI VI EANT, TOKI RE2UZ2V Vv I LTLLEEL,

R12AN0037JD0105 Rev.1.05
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33 QSPIZ3vyLaBENEER

IAREWARM Tid, IMIT 77 v v a AEVAFEZRALTEDOT7 Ty vafyrn— NEREEZ A LET

N, MEBDT T v arXT) OMRRICL > AT v a VEREDEENMLE L 720 £97, #ix1E. RZ/T1
RSK+iFliAR— REAR YV 2—2 a3 Fy hAR—RIZQSPI 7 7 v ¥ 2 DFEN RV £9°, RZ/T1 RSK+iF
flidn— RiX 512M-bit, AV V a2 —3 3 »F v hAR— R 256M-bit T, ZD7ed, KV Va—TarFy
F AR — K Ti%, TAR EWARM A > A b —/LHEZ RZ/T1 RSK+iliR— RicfEfitsnzs 77 v vang—47 7
ANEFERTDHZENTEEREA,

AV 2—rardy MEDCDIZiX, [TAR.EWARM.flashloader.support] 7 4 L' 27 U2 42D 7
Tyvayra—RRHZ7ANABRNOLATHWET, ZNUHDT7 7 A /L% IAREWARM A > A h—/L
F4LZ P at—130ERHY £, IAREWARM O A > A b —/LHENT 7 4L b TERIREN TV D
e, LT OSFTICEMmIiLET,

C:\Program Files (x86)\[AR Systems\Embedded Workbench 8.0\arm\config\flashloader\Renesas

avr—Inle 7 rAME, KV Y a—a ¥y hA— KA TRZ Tl init serial boot] B Y =7 FDOE
VKRR LET, BV ROBBTHNR 77 vy vabR— 7y A ARMESNDL Lo, —Ho7 R
UVl MREZEETLOMLENRD Y £,

[Workspace] i C, [RZ T1_init serial boot] %7 % (A&, [Debug Dualcore| A #R L £7 (HfEILX
3-5028) . EWARM O 7' my =2 bA7 v a v %B&, [Debugger] -> Download] # 7 &3 L,
38R T LI MBELEEITWET, £ CTlid. [Useflash loader(s)] & TOverride default .board file] @
RNy P AZF 2y IR A>TNDHZ e EFLR—RT 7 A NVDNRABREKY Y 22— 5%y hAR—FHO
TIyvat R R 7 s ANAPEHINTND TNV FEIRL TS Z L 2R LET,

Options for node "RZ_T1_init_serial_boot™ @

Categony: Factom Seftings

General Options
Static Analysis
Runtime Checking
C/C++ Compiler |Se¢up | Download ||mages | Extra Options I Mutticore I F‘Iuginsl
Assembler
Output Converter Verfy download
Custom Build
Build Actions
Linker
Simulator
CADI
CMSIS DAP
GDE Server
Het/ITAGIet Perform mass erase before flashing
J-inkf1-Trace
T1 stellaris
Nu-Link
PE micro
STAINK
Third-Party Driver
TI MSP-FET
TIXDS

K38 TNAYAAY YAO—KATLa > DRELEE
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AFHA K

Fo. K391 T X1,

[Options| -> [Debugger] -> [Setup) # 72 T.mac 7 7 A NV E LB T HHHE

N FEF, FIROFELEE L FEEIC. IAREWARM 7 7 A Ui 7 022 N®O.mac 7 7 A /L%, LED
BT Y2l Ml ARY ) a—vardy bAR—FRESLETH570y 7 MIEH., &

DET,

BT DMEN D

Options for nede "RZ_T1_init_serial_boot™

S5

Categary:

General Options
Static Analysis
Runtime Checking

C/C++ Compiler
Aszembler
Output Converter
Custom Build
Build Actions
Linker

Simulator
CADI

CMSIS DAP
GDB Server
I4etfITAGjet
J-ink{1-Trace
TI Stellaris
MNu-Link

PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

Factory Settings

Setup | Download I Images | Extra Options | Mutticore I F‘Iugir|5|

Driver Runto
Het A TAGjet - main

Sl Macros

U
ZONFIG"flasifgader Renesas \Flash SK_RZT1_SenalFlash mac

e macro file(s)

D
)

Device description file
Ovemide default
_KIT_DIRS\CONFIG debuggerRenesas"R75510018_R4F ddf B

[ ok

l[ Cancel ]

39 FNyHEY  TFTYTAFTLO 3 vDER
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34 TaFNLATDTNYITET

IAR EWARM @ [Download and Debug| %27 V v/ 52 & T, IYnr7Lha—Kaz2—r7 vy b CRfEH
T57uv=l M7 Ty vaX v ra— R [RZ T1 init_serial boot] ®D541% QSPI 77 v+ =, RAM
FEAThR TRZ_T1 init ram) DOIFEILRZ/TI OWJE RAM) (X D> a—RT5Z LN TEET, REOET
D, O TR = s bar -y MAUEAL FERET, K3-10TRT X, Fyru—RO

EE A RT TR 7 LV AR—RERINET,

Starting debugger session: Loading debug file

pne =(0) .
- Downloading: Connecting...

b W R R WL W WL WL WL VR WA Y
o W SR R R R R R R W

X310 o7 JozH oo rao—FK

X 3-7 THRE LA TV a v BNANREE. 2 28O IAREWARM 73, RZ/T1 @ Cortex-M3 =7 D
[Slave] & LCH#MIZES ENXY ., 5tD Y 4 RUILRZ/T1 @ Cortex-R4 =27 D Master] & L TEH
SHET, BT, MHFDOEWARMIZ, w1V F a7 53y JERAORBEST R T L — 7 12505 Lzl

BT A arNBmEnET,
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250 EWARM 1L, ZA MAR—FHIZFNFNO a7 OIRERTICL Y XA E 2 EAARETT, X
3-11ICFDF R LET,

File Edit View Project Debug Disassembly [jet/JTAGjet Tools Window Help

N & XDE DC 1< Q>$=<BO>RNE R®=6c0ls8omw
P [lo - W1 - PR 3 ool » @ 0.

Workspace »* O X |init_main x ‘ init_main |i0r?591.0)oo<|

| | soft_wait(]

Files CR& IDE /% Bet VIC setting: vector number, detection type, pricrity level

E WRZ_T1_init_serial_b... ~ /% Casting the ISR to a (uint32 t} is valid because this ISR will

B common be located in 32 bit memory map address */

= W documentation R _ICU Regist( ICU VEC NUM 9, ICU TYPE EDGE, ICU PRIORITY 15, (uint32 t) R IRQY i
W init
M serial_boot R_ICU Enable{ ICU_VEC_NUM 9 }; // Enable
M spibsc
-Output /* Enable IRQ interrupt (Clear CPSR.I bit
asm{"cpaie i"); /¢ Clear CPSR.I bit to 0
asm("isk"); /¢ Ensuring Context-changing

File Edit View Project Debug Disassembly Ijet/JTAGjet Tools Window Help

N R@ = X0 0 C 1< Q>852< 0000 RO=6CcO0_ enaw gy
i Mo M- 3 PR 3 vl > @ 8-
Waorkspace v 3 X ‘maTn xl w | Disassembly v o X
[HZ_TT_MB_imaga-De ~| |soft_wait] fo Goto - [Mamory

32 define PORT_OUTPUT_HIGH (1 A :
Files - L - #define - - = Disassemblhy ol
B EIRZ_T1 _init CM3 |DE: 34 $define FORT_MODE GENERAL m 0=68: 0x4B80b Ll
@ @ RZ_T1_init_serial_bo. + 35  #define FORT MODE FERIPHERAL (1) Ozka: 0x8200
|-@ @ RZ_T1_init_ram -Deh.. 36 Oxmbo: Oxf450 O=704
L@ ®RZ_T1_M3_image ... ~ 37  #define PORT_PULL UPDOWN_DISABLE (0) 0x=70: 0=4909

38 #define PORT_PULL_DOWN ) 0x72: 0x8008

39 #define PORI_FULL UP (2} PORT4 .FODRE.EIT.B4 "=

40 0x74: 0xd80a

41  #define PORT_F10_NCRMAL DRIVE (0) 0x=76 - D=7800

42  gdefine PORT_P10_HIGH DRIVE (1) 0=78: 0x£090 0001

4 Ox7c: 0x4908

3-11 2 DM EWARM D XAl

X 3-14 O LN R TRAETRGHO T A 2 [ XTo a7 #BAth (Startallcores) | 27 U w7 L,
M5O a7ioxt LEITHRBZITOE T, FETHICHE O a7 221ET 28581, X 3-14 OARIZRT
FRIHAFITIEILEHOT A 2 [FXToO a7 %451k (Stopallcores) | 227 Vv 7 LET, b O#EEIX,
EH550a 7O EWARM TEi L CHREEH Y ¥ A,

iﬁr—lrl"""iuhw‘_'lv; ilvil'i"l"‘°:|'

1 ¥ IO F Mo - 1 - 2(w) -
R 3-12 WMADIT TORITHIEE &L UFL
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FD%. K312 1R LERBETREHOT A 2R v [ _XToO a7 %G (Startall cores) | &b
I—EZ Vw7 LET (ZHE, RZTI OM GO a7 2R ITE7-DICHNETY) , 2D &%, LED9 &
LED7 MR ZG L ET, —FH T, MFOaT7Iizd LENENT L—I KAV FERETHIEITLD,
ST U 7-EEMERE (BEOT RN 7)) 2RXBIATI ZENTEET, 7L —IFA LV ME, i7" n /7
ATA ETHETNT Y w735 L THBICRET A2 ZENTEET, K3-1312, FaTICREINT
TL—IRA L MR LET,

108 while (1)
10% {
110 /* Toggle the P46 output lewvel rLED$ o7
& 111 PORT4.POCR.BIT.BE ~= 1;
s for Cortex-R4
113 soft_wait(); // Soft wait for blinking LED2
114
115 1

56 while (1)
57 {

@ se | | [FORT4. FODR.BIT.B4 ~= 13
59 soft_wait(): for Cortex-M3
60 }
61 L}
62

3-13 RZM1 MEZEATICTL—IURA D MEERE

[E] TL—9RA2ME. Ea7IZHETBFNEFND IAREWARM LIZERESNTWAZ E#HEREL
TLESLY,

TVL—JHRA L MEREL, £a7 OBWENEIE L%, &7 OELENICHET LT, £27
MENEHHIET 5 LED O R A MR T 5 Z ENARETY, K 3-141%, 7L —2 KA b TEILLE
Cortex-R4 =27 DIRHEAZ /R L CTWET, ZD#%., [Gol "R¥ %27V v 7 +5HZ LT, Cortex-R4 =27 DBD
MEALFHTL N TEET,

108 while (1)
109 {
110 /* Toggle the P46 output lewvel (LED3) */
@ 111 PORT4.PODR.BIT.B6 = 1 .
112 N3 rxy _Gvﬂv:
113 soft_wait(); // Soft wait for blinking LEDS
114
115 1
116

3-14 Cortex-R4 (Master) il EWARM TD I L—49HRA > FERE S &K UETELA
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4. EtherCATH > 778455 LODEST

AT TIL, BtherCAT > 7N T 07T AOFATHEZOWTHBILET, 70/ 7 hEETT 57200
Yefffi & LT, TWinCAT®3 Y7 b U =T A VA b= AT DRERHY T, 2OV 7 by =T 2T
Z & T, PC % EtherCAT v A% & LT, PC DXy b T —7 2| LT EtherCAT A L —7 L5

THZLBARETT,

41 TWIinCAT®3 A4 > X F—JL
TwinCAT®3 132 HETA v A b= TEET, TWinCATR I TOR_R—IU b 7o — R T& &

‘jﬂo

http://www.beckhoff.com/english/download/tc3-downloads.htm?id=1905053019883865

A7V =gy NEESPEBEFIEZ. V7 h Y27 OAA—2 a3 VOEBIZHEND., TERSLEBEINSY
EMHVET, LR URLIZT 7 ERAT5L, K41 IR THEHENFRINET,

| Beckhoff
= PC
= o
|~=1 Motion
E [ Automation
Bl [ TwinCAT 3
|2 Download Flyer (PDF)
[5] Getting started (PDF)
[ Film
|71 eXtended Automation
| Product overview
|51 TBcoo | TC3 Engineering
| TC1wo | TC3 Base
&= TEg 0

|5] Product finder
£ TwinCAT 2
25 TwinSAFE
5 XFG
| Seientific Automation

|5] Publications
] Multimedia
) Highlights
[5] Industrie 4.0
| Applications & Sclutions
|51 Support
| Training
== Download

HEBA

|-] Search
[5] Home

Ve o oo

TwinCAT 3 Download

TwinCAT 3 Download

|== TE1xxx | Engineering
[ — jasee™ Romote Manager
55 TCxxx | Runtime
Functions

[E3 TE1xxx | Engineering
B TEZx00: | HM

|5 TESxx¢ | Motion Control
5= TFhow | System

5= TF2oo| HMI

5= TF®oo | Measurement
T3 TF4sxx | Controller

T3 TFSxx | Motion Contral
[E= TFBoo: | Connectivity
[E= TFaoo: | Industry specific

Documentation
£ TwinCAT 3 Information System

Z Too 4 Back Ststus: 27.04.2018 | =] info@beckhoff.com

4-1

TwWinCAT®3 &y va— KkR—2
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V7 s =7 Ry /r— [TElxxx|Engineering] #3#RNL, ¥ om—RLET, 2—HFHHEL TR
BElx, FARELTREL, U rr—RFLET, BEIIEL T, BEE, ¥Uvro—RX—=Y~DY
YD URL PRt# SNTCEFA—ANBEET, FUre— RR%ET L, PCIT TwinCAT®3 A
AR=nNLET, £ A M VEFEFIRICHES THTo T IEE W, BATICA VA M= /VIRROHEREFIAZ 7R L
3 8

o AVARM—NAHRHIVITNANEGDANZERSNETNH, VI TNVESDT7 4 — N RIEAOE X

THEWER A,
e [Select Installation Level] %4 7 v 2 CiX [TwinCAT PLC - IEC 61131-3 PLC System] Zi#&{R L
‘g_o

e [Select Installation Type] %4 7 &2 Tix 30 days demo version] %% L F 7,
(30 HA&# % T EthertCAT Y 7 V7' 0 /T MIMHHARETT, )

o TRTOMRELX A A F—/LLET,
o ALUAM=NEDT 47 FUIE [C\TwinCAT) ZHELEL £,
A VA=, A AR N=IVRNEBITITONTZNE D DHERT 720D, TwinCAT®3 O3y hU—27 7

X7 B @RI E T, TwinCAT®3 ZiE L, A¥— 7 v 7HEE O [TwinCAT| A ==—»5 [Show
Realtime Ethernet Compatible Devices] Z &R L T 72 &0 (X 4-2)

w Start Page - Microsoft Visual Studio (Administrator) X' | Quick Launch (Ctr+Q) Pl - B x
FILE EDIT VIEW DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
| B - -2 Show Realtime Ethernet Compatible Devices... l | o

MR I Al Start Page B X

2013 Shell Discover what
(Integrated) 2013 Shell (Int:
You can find information
Start features and enhanceme
_ (Integrated) by reviewin

Mew Project...

sections.

Open Project...

Error List

0 Errors 0 Warnings 0 Messages | Search Error List P-

Description File Line Celumn Project

4-2 TwinCAT®3 [ZFIFHRIRER Y FT—9 TR TR DHER

TwinCAT®3 (2, BHEWDOPCAHADRy NI =7 T X T ZO—ER T TV IR RENET, K437
T L 912, [Compatible devices] LA NIZFIFFRIGEZR T X7 Z 3 ial &b 1 EU EFRRINETOT, £
DHILDO 1 DEFEIRLT lnstall] #7 U v 7 LTLEE, #RLTERy NU—7 T X7 %75 [nstalled
and ready to use devices (realtime capable)] LA FIZEEI L £79,
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Installation of TwinCAT RT-Ethernet Adapters x|

r— Ethernet Adapter

L¥ Installed and ready to use devices(realime capable)
L¥ Installed and ready to use devices(for demo use only]

Update List

Install

Update: |
3 Eirnd |
LF | ncal Area Connection 4 - D-Link DUB-E100 USB 2.0 Fast Ethernet Adapter
¥ Wireless Network Connection - Intel[R] Dual Band Wireless-4C 7265 Wribind |
L¥ Dizabled devices
Enable |
Disable |

™ Show Bindings

T-Intel PCI Etherned

Installation of TwinCAT RT-Ethernet Adapters x|
r— Ethernet Adapter Ipdate List |

EI--IIE‘ In Wt use devices(realtime capable]
Q& Local Area Connection - TwinCAT-Intel PCI Ethemnet Adapter (Gigabit] Instal
-~ EF Rzt evices{for demo use o Update |

Compatible devices

=

=¥ Incompatible devices Bird |

Il.-'F Local Area Connection 4 - D-Link DUB-E100 USE 2.0 Fast Ethernet Adapter

K Wireless Netwark Connection - IntellR) Dual Band Wirsless-AC 7285 Wi |
¥ Dizabled devices

Enatle |

Disahle |

™ Show Bindings

4-3 Hifairy D=0 T7F TR DER

2B, LFIORT L D1, TwinCAT®3 Z 84 2821, BHEEMHER TIEITL T E &0,

Eﬂ OneNote 2016 » Recent
8 TwinCAT Projectl9
|

” TwinCAT3 XAE (VS 2013) Open

@I Word 2016 <:f Run as administrator >

@I PowerPoint 2016 Unpin from Start Menu

-ﬁa RZ_T1 Motion Utility Remove from this list

. Properties
Wireshark —

4-4 TwinCAT®3 DEEEHER THDEIT
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42  EtherCAT AL—TR% w4 a— FO%ERM

EtherCAT 15 % 179 5 72 IZI1%, Beckhoff fH2 D FfE D 22— AR — /L2 L T EtherCAT A
L—7a— REARTLIHLERSHY £, AL —T7a—RNOLERIT, AL—707 e 7 &k L
[xml] 77 A NVE_R—AIfTONET,

12 C8IZ. Beckhoff tDLLF D Web 1 b, SSCY— a2 F 7 o—RLET,

https://www.ethercat.org/en/products/54FA3235E29643BC805BDD&07DF199DE.htm

FRURLIZT 7 AT HE, M 45 0RTA=INT TP ICERENET, X—=VO—FFICHD
[SSCDownload] %7V v 27 F25&, a7 A AFROANPERESNLE ST DT, £l EtherCAT Technology
Group (ETG) -~ Membership ¥&k% 55 L T 72 &V, 7233, Membership B &kiZ LT,

EtherCAT. ™

Technology Group

MEMBER AREA

Development Systems, Tools = Slave Stacks Back T i ’ | | | | ' |
EtherCAT Slave Stack Code (SSC) ET9300 el S
The EtherCAT Slave Stack Code (SSC) is an example source code in ANSI C supporting both the
pC and the SPI interface. The code serves as a development base for implementation of EtherCAT

in devices with own processor. {herCAT Slave Conrolier

Features

= EtherCAT handling in the controller
— Handling of the EtherCAT State Machine (ESM) Company

— Distributed Clocks (DC)
~ Mallbox handling BEcKHOFF

— Protocol handling for:

— CoE (CAN application protocol over EtherCAT) Beckhoff Automation GmbH & Co.
— FoE (File Access over EtherCAT) KG
— EoE (Ethemet over EtherCAT) www.beckhoff.com
— SoE (Servo Drive Profile over EtherCAT)
— AOE (ADS over EtherCAT) Further Information ) )
- . EtherCAT Slave Design Quick
— Sample applications for all variants Guide (PDF)
— Sample implementation of CiA402 Drive Profile according to ETG.6010 Specification Slave é'ackbode (Download)
Slave Stack Code (Product Page)
The Slave Stack Codeycan be requested for free via the following link: Evaluation Kit Hardware (Product
—* SSC Download Page) )

— Evaluation Kit Workshop

X 4-5 EtherCAT AL—Ja—F®O4&H>ro—FK

A A M=k, SSC Y — L& B L, [File] A==—»5 [New) ZERLFEJ, [Import] %27 VU v
79%L (M4-6D1) | SSCY—NLVTHERATLIREZ 7 A VESRCTEES, ZZTE LFOT 1 L7
U @ EtherCAT > 7 N7 75 LDT7 7 A NVA§IEIZEH 5 [Renesas RZT1 _configxml| 7 7 A L&l L
EJsae

...\an-r01an3071;;0110-rzt1-ethercat\workspace\iccarm\Cortex-M3\Device\Renesas\RIN_Engine\Source\
Project Dual\EtherCAT SSC DC+hwos\RenesasSDK\CONFIG
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[New Project] ZA 7 10 7N 4-6 DX H7RFERITRD 97,

Slave Stack Code Tool | New Project N =
() Default
@ Custom [Henesas RZ/T1 Evaluation Board <Renesas Electronics Comp.> v]

Vendor: Renesas Hectronics Comp. (B<766).

Version: 0.0.0.1

MOTE: This configuration is not provided by Beckhoff Automation and files or file fragments may
be added which are NOT covered by the license from Beckhoff Automation GmbH

Shall be set if the Slave code executes on an RZ/T1 Evaluation Board

(((E=) P o 1),

K46 SSCY—IHRET7AILDA iR— b+

[OK) #7 Vw2735 L (K4-6D2) . Trenesashwe] 77 AN E 7Ty MIBMTDHLIRD L
NET, 20774 ME LTFOT 4 L7 RVIZHY £,

...\workspace\iccarm\Cortex-M3\Device\Renesas\RIN _Engine\
Source\Project Dual\EtherCAT _SSC_DC+hwos\RenesasSDK

Yy EtherCAT Slave - Slave Stack Code Tool

Project | Tool Help

() Project Update &
FRZL Find setting Ctrl+F 511
| Create new Slave Files  F5 = [0
Description Version -
E’;if:; :a‘:;: Machine aoeappl.c AoE ADS over EtherCAT 511 H
= Application aoeapplh 511 | 4
applinterface h EcatAppl EtherCAT application 511
Compiler bootmode o ESM EtherCAT State Machine 420
bootmode h 51
ciad02appl.c CiAd02appl CiA402 Sample Application 511
ciad02applh 511
coeappl.c CoE CAN Application Profile over EtherCAT BN
coeapplh 511
diag Diagnosis Object 511
diagh 511 =

Reload Fie | [ Remove Fie | | Add Fief) |

Corflicts
& Info A Warning @Error

K 4-7 EtherCAT AL—TJR&wHa— KDER

[Project] -> [Create new Slave Files| %3®&IR L (X 4-7) . [Start] 227 Vv 7325 &, EtherCAT AL —
TAH 7 a— RPERSNET, M [New files created successfully] & F/rE, 7BV =7 b ERF
THEIRDONET,
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ZZFETORET. IAREWARM [T EtherCAT a2 ¥ =7 & E(TTH -0 DOHEIZET T,

%2, Cortex-M3 a7 o7 ay =l Nea RANTHEDICHERT7 7 A VEAKRLET, LD
T4V NI RRCHDET—T AR—RAT 7 AL [maineww| & 727 U 7 LT, Cortex-M3 =27 D
uvxl &, e/ FEEALRLET,

....\an-r01an3071ejxxxx-rzt1-ethercat\workspace\iccarm\Cortex-M3\Device\Renesas\RIN Engine\Source
\Project Dual\EtherCAT SSC DC+hwos

I T, Cortex-M3 DA F VY 77 AN ERRESNET,

4-8 1, Cortex-M3 JHD /XA F VU 7 7 A4 )L Cortex-R& D72 =7 MIED LIS EININETRL
ij‘o

Cortex-M3 Project Cortex-R4 Project
Firstto Second to
Compile*.c Compile*.c

A4
ELF
(Executable)

ELF

Binary File [ (Executable)

4-8 Cortex-R4 70T x5 A® Cortex-M3 O— F#f&

(] RETEAIATWSY U TILa—FRIE, AV Ya—3rxy bAR—REFRO RZ/T1 §EliAR—
FTH 5 RZ/T1 RSK+EHliAR— FA®D, ZEFMATLWEWS > TILa—FTY, AV Ja—ay
Fy bAR—FIZTOD Y bEERTSICZIE. FED CD TSN TS Tmainc) Z74ILEFL
TOT4 LY FJIZaE—LTLEELY,

...\an-r01an3071ej0100-rzt1-ethercat\workspace\iccarm\Cortex-R4\EtherCAT_SSC_DC\src\sample

ZD#%, UTFDOF 4 L7 NURRZHDET—2 A~_—AT 7 A/ [RZ Tl shm booteww| % % 72
U7 LT, Cortex-R4 7 =7 F&BE £,

- \an-r01an3071ej0100-rzt1-ethercat\workspace\iccarm\Cortex-R4\EtherCAT SSC _DC

RZ T1_SHM serial boot] ##R L, 77 A NVE I AN, Z—Fy MIF¥ DU ua—RL, 7mnr 7
LOFETERBLES, 20L&, RZTI VYV a—Ya ¥y hiR— RKOA =%y hAR— bBABHEHO
PC ® TwinCAT®3 HOR y NU =0 T X T ZIZHHR SN TNDH Z L 2B L T 723, SR L7z A —H
* v hAR—=FZE->T, TLAPI2] £721% [LAPI3] @ LED %I SIREBRG L £4,

WIZ, RZ/T1 % EtherCAT A L —7 7 /34 A L U TCHIEIT 272D TwinCAT®3 25 ET 2 Hikzdi] L E
ER
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EZUOIZ, TwinCAT®3 ZEE L ¥, v s I a0k h/izs, (File) A==2—76 [New] ->
[Project] Z#EER L E£3, [New Project] #A 7 172 T, [TwinCAT XAE Project] #i®&RL, [OK| %7
Uy 7 LET,

wIZ., X FT—72 @ EtherCAT 734 A% TwinCAT®3 Y 7 h 7 = 7IZHW VAR £, [RZTI-R
EtherCAT demo [DCl.xml] 77 A V%, UTDOT 4 L7 h UMb [.CATwinCAT\Io\EtherCAT] (22— L
ESc

...an-r01an3071jj0110-rzt1-ethercat\workspace\iccarm\Cortex-M3\Device\Renesas\RIN_Engine\
Source\Project Dual\EtherCAT SSC DC+hwos\RenesasSDK\ESI File

DT, K491RT o1, TWINCAT] A==—/5 [EtherCAT Devices| -> [Reload Device
Descriptions| Z &R L FE 7,

w TwinCAT Project?] - Microsoft Visual Studio (Administrator) Y1 | QuickLaunch (Ctrl+Q) Pl - (m]
FILE EDIT VIEW PROJECT BUILD DEBUG | TWIMNCAT | TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
g [B - 0-2 Mo ¥ & & Acivste Configuration | -| [ TwincATRT o64) V- =

g| ] 3 @| ) .‘| <lLocal> %] Restart TwinCAT System | | ; ;

Solution Explorer Restart TwinCAT (Config Mode)

@ ‘ ° - E=‘|| - c Reload Devices
Scan
Search Solution Explorer (Ctrl+ 1) & Toggle Free Run State
B Solution 'TwinCAT Project2l’ (1 project)
% “a TwinCAT Project2l @ Show Online Data
b SYSTEM 7~ Show Subltems
MOT{ON M Security Management...
;IC_\IEETY Access Bus Coupler/IP Link Register...
@ Ces Update Firmware/EEPROM 3
4 UO Show Realtime Ethernet Compatible Devices...
File Handling
EtherCAT Devices
About TwinCAT -
qgCoeoamed
- Manage User Defined Blacklist...
M49 ESIZ7ALD)BO—FK
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wIZ, K 4-10 123 F K912,

(/0] #JEBI L T [Devices] Z®IN L. /H27 VY 27 T [Scan] #iEIR L F
4, TwinCAT®3 IZ LY. PC D% v U — 27 R— NI STV D EtherCAT 7351 ARMBE SN ET,

Solution Explorer *AOx
@ o-a| s =
Search Solution Explorer (Ctrl+) P~

R Solution 'TwinCAT Project21’ (1 project)
4 il TWinCAT Project2t
bl SYSTEM
MOTION
PLC
0] SAFETY
[l C++
E )

3

" Devices >
o> L1 Add Mew Itemn... Ins

‘3 Add Existing ltem... Shift+Alt+A
Exiclt EAP Config File
Paste Ctrl+V
Paste with Links

4-10 TScan Devices] #EEMER
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TwinCAT®3 IZTH LWT NS AZRA LGS, ZOFZ@EMT 24470 7nEigb B0 £3, Hrl
WTANAAERIRL, [OK) 27V v 7 LEd, 22T, TwinCAT®3 LY. [Scanforboxes|] (K7 A
DAX X ) ZATOIMEIDADPNETOT, [Yes)] 27U w27 LET, P, ML TY—=0 7033
AL7%HED TOK) 227U v 7 LTS,

1 new /O devices found @

D

2 [EtherCAT)  [Local Area Connection [TwinCAT -Intel PCI Ethernet A] (

4-11 TNHRA RABRRBERORREAT70OYT

SWMHREEZRDOHNZL, INC) ZBRUET, &EZIZ, K4-12127FT L9512, [FreeRun) 47
avEARNCTAIYD [Yes) ZI®INL £1,

TwinCAT System Manager 3

4-12 TFreeRun] #7L 3> DET

TwinCAT®3 @ [Error List] BEIZTT —A v =Y RFRESNET, L2, RZTI YV a—aF v b
AR— K E® EtherCAT IZBh&E L7~ LED 28, =T —%2HbHEF 1,

R12AN0037JD0105 Rev.1.05 Page 54 of 63
2019.07.31 RENESAS




RZT1 £E—Y3>vavkO—L-Yya—aviy b AFHA R

WIZ, LRI T A7 U — 2 HEiEIZT, E*PROM OHILHEEZFTA L E£7, EtherCAT A L—7F /31
AL, E?PROM (Tl T — & Z2%FF L £ 9, A& @mUNTIT 2 72912, E*PROM 1THIH{L 2 —FE1T 5 MBI
HYEI,

TwinCAT®3 System Manager {ZC., ST EFEhE L7= [Scan forboxes] (R 7 ADAF¥r) 7otk AT
FRENTH LY [Box) 24707 Vw7 LET, T5&, TwinCAT®3 ET, i LWEHEICEED X 75
ForEnET, K4-1312R-FT L9112, [EtherCAT) % 7D [Advanced Settings...| ZiER L F 7,

Dq TwinCAT Project2 - Microsoft Visual Studio (Administrator) Y1 | QuickLaunch (Ctrl+Q) Pl - B x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

i |@-m@-2 %A |9 - | Atach. - [Release - | | TwinCAT RT (64) -] A @
i B B2 L E @ e -] | | | | :

TwinCAT Project?] - Solution Explo.. = O D TwinCAT Projectzt

Solution Explorer TwinCAT Project21
@ e-a &=
Search Solution Explorer (Ctrl+a) P~

1] Solution TwinCAT Project2l' (1 project)
4 ol TWinCAT Project?l
b (@l SYSTEM
4 MOTION
b [&] NC-Task1 SAF
PLC
T SAFETY
[ c++
4 Fvo
4 % Devices
4 == Device 2 (EtherCAT)
28 Image

Product/Revision: ~ -1/-1
Auto Inc Addr o

] e Y T I
| (ldmed i

Previous Port: Master

B Image-Info
2 SyncUnits

b Inputs
b [ Outputs
b laked

@ Box1 (PFFFFFFFF RFFFFFFFF)
[ =

&%) Mappings

Mame Online Type Size =Addr.. In/Out UserID Linkedto
#! State 81 UINT 20 15480 Input 0

Error List
r v| ) 6 Enars |

Description File ' Line Column Project

0 Messages Clear Search Error List P~

0 Warnings

expected. AL Status Code ‘dxﬂﬂl& -invalwd mailbox conﬁg‘u;atlor;‘
109 9M1047.90.33 128 oo | By 4 (D 2 EV MO0 chabe chanoe aboded feocciod 'DREND

4-13 E?PROM #J#iED#fE (1)

[ Advanced Settings] D% A 7 17 BERINTH, K 4-14 27T X512, TESC Access| @ [E?PROM |
ZJePd L, [Hex Editor] ZJ#RL7-%%. [Download fromList...] 2V v 27 LE7,
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General Hesx Editor
i Behavior

|- Timeout Settings

- Identification

[ FMMU / SM

L Init Commands
huyted Clock

Cofingured Stati
Enhanced Link C

mack e
=D
L PR ——

L Memary

p——————————
Download | | Peadirom File_ |

Upload ] Wkite 1o File. |

4-14 E?PROM #HLD#ER (2)

ZZ T, E?PROM ~D X 7o — REAREICT LA T a VAR ELET, 7Y 300 [RZ/TI-R
EtherCAT demo [DC]J Z&RL, [OK] #27 Vv 7 LET,

3 B
Wiite EEPROM -
Avallable EEPROM Descriptions: [7] Show Hidden Devices oK. N
522 Beckhaif Automation GmbH & Co. KG ‘>
*-ioke -
[=-a®, Renesas Electionics Corp.

R Renesas AZ/T1 Slaves
=-a®, Renesas RZ/T1-R Slaves

4-15 AHonO— KA T a3 mER

BN I 72 B2PROM ONENF 7o — REN7= 5, E?PROM O¥fRFIZZE T T,
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ZZC, WUREANT —Z TH LWT AN, A ERRT D720, [Scan Devices] ' AZFEEFLTL
F9, K416 IR TFIEIZHES T, [Devices] R L& IR RIND [Devicen] ZAF ¥ LE
T, Fe T, K 4-17 17T L9212, [CopyAll) #27 U 27 LT, #HLWA>Z X% [Configured items| @
YA MZav—L, TOKJ 227V v27 LET,

M TwinCAT Project?l - Solution Explorer

Solution Explorer & X
@ o-a| s =
Search Solution Explarer (Ctrl+ ) 2

T Selution ‘TwinCAT Project?1’ (1 project)
4 o] TWinCAT Project21

bl SYSTEM
3 MOTION
[ pLC
] SAFETY
[d C++
4 Fro
4 S0
b &= Device 2 (EtherCAT)
‘O Add NewItem... Ins
‘O Add Existing tem... Shift+Alt+A
X Remove Del
Change Netld...

Save Device 2 (EtherCAT) As...
Append EtherCAT Cmd
Append Dynamic Container
Online Reset

Online Reload

Qaline Delete

Change Id...
Change To 3
[l Copy Cirl+C
o Cut Ctrl+X
Paste Ctrl+V
Paste with Links
=] Independent Project File

a Dizable

4-16 TScan Devices] MBEEIT
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Found ltems: | Disable > Configured |tems:

+2, Box 2 (AZ/T1-A EtheiCAT dema [DC]) Cigas> @ Box 1 [PFFFFFFFF RFFFFFFFF)

» Copy Befoe »

» Copy After »

>

| Extended Information

X 4-17 EEDOFY FT—JI1ZHLWRY YR FaE—

TwinCAT®3 System Manager O7 4 L7 U Y U —IZH LWWKR v 7 ANRFRINET, 4-18 1T LD
2, LAy 7 Z&ERL T, [Online] #712C TOP) (@HERTHE) RIETH DR LT,

EEFHERAE TIZ WA, [TWINCAT] A ==—75 [Restart TwinCAT (Config Mode)| % 784K L,
VO TN, A0 — R H7-0FE [Yes] 271U v 7 L., &5IZFree Run ZHNZT D722 [Yes) &7
Uy LET,

M TwinCAT Project?] - Microsoft Visual Studio (Administrator) Y1 | Quick Launch (Ctrl+Q)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

-o|BE-m-2 WX 9 - -] p Attack. - Release -| | TwinCAT RT 664) -] A -
B E2 G ®|we> | | | | | : .
= b =
p A TwinCAT Project2l *Oax
G| o-a| &= [ General | EtherCAT [ DC | Process Data | Startup | CoE -Oniing | Oniine | =
Search Selution Explorer (Ctrl+a) P~ State Machine
fad Selution TwinCAT Project2l’ (1 project) [Imt ] [Bnotstrap ]
4 ol TwinCAT Project2l Curert State: oF
g Pre-Cj Safe-Of
b svsTEm [Prep | [sefe0p J Requested S oF
4 MOTION [Op ] [Clear Error
pPLC
|10 SAFETY
E Cos DLL Status o
4 o Port A: arier / Open
4 2 Devices Port B: Mo Canier / Closed
4 == Device 2 (EtherCAT) No Carier / Closed
’: Image —
+8 Jmage-Info Mo Carier / Closed
b 2 SyncUnits
b Inputs File Access over EtherCAT
b [ Outputs Download... Upload..
[ -
Q:{ ! -REtherCATdamow Name Seting Type Size >Addr.. In/Out UserID Linkedto -
s #1 32Bit Input UDINT 40 390 Input 0
1 WeState & BIT 01 15221 Input 0
#! InputToggle 1 BIT 01 15241 Input 0
I State & UINT 20 15480 Input 0
1 AdsAddr 172.29.25133.3.1:1... AMSADDR 8.0 1550.0 Input 0 -
= Y s L2k =
K 4-18 #FHLWLKRY Y XDREREER
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EtherCAT % v b U — 27 ME#E) L, PC L CTEITHF D TwinCAT®3 & RZ/T1 £ THEITH D EtherCAT A L —
T EOMTT — XN AIREIZ /20 £, ZhuX,  [Online) Eif (Z O 7 v ZXFEFBRTIE RZ/TI L CTH
BT %) ICFERINDL Ry NATMETHGET 22 N TEET, £72, EtherCAT AL —7 I shd
TR EEETLHI L THRTHI L HARETT,

ZD=HIZiE, TwinCAT®3 [T, AL —7 L LTORLUTI ZRxd Ry 7 A%REEL, T—X#HHh7nk
Z [RxPDOJ % JEBE L T [32BitOutput] B4R L E9, LLFOXIZRT L D12, [Online] ¥ 7D
[Write] R¥ %27V v 7 LTHEREIND [Set Value Dialog] MEIZT, 4 By hOEEZ AL E T,

TRTOBENIE LTz E, [RxPDOJ -> [32Bit Output] ZBRL THAZLE S5 LT, A
L—T TN A~OM N EEETTH T ERARETT,

DQ TwinCAT Project2] - Microsoft Visual Studio (Administrator) Y1  Quick Launch (Ctrl+~Q) P - o x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
ie-o|B-o-AW| X T 6|2 Q| » Atach. - Release -] | TwinCAT RT (64) -] A @
A I RN | | | | |9 D -1 .
= pd] =
p A TwinCAT Project2l > 0 X
m' o-g| &= Variable | Flags | Online
Search Solution Explorer (Ctrl+i) P~
Walue: 0
1 Solution TwinCAT Project2l’ (1 project) . _ _
d "a TwinCAT Project2l New Value: Force.. Release Wite....
b (@l SYSTEM Comment.
3 MOTION omme
PLC
[ SAFETY
Co+
4 Fvo
4 ¥ Devices
4 == Device 2 (EtherCAT)
2B Image 0

8 Image-Info
2 SyncUnits
Inputs

W Outputs
ey

=%, Box 2 (RZ/T1-R EtherCAT demo [DC]) >

—

3
3
3
3
]

b [ Wcotate
P [ InfoData
&7, Mappings

4-19 EtherCAT AL—TTNA RAADT—REZTAH

I Set Value Dialeg @

S |

Hex: 0+0000000F

=
o
o
@
a
e’
S

15

Binany: OF 00 00 00 4

Bit Size: ©1 ©8 O16 @32 O6d O 7

4-20 EtherCAT RAL—TFNA AADEEAMAENETE

420" T L DI, BEEIAMEE 1SIZLTEHEE, AV YV 2—var¥y hAR— K EO LEDI3~LEDI6
PRI LET (K4-21) , EXIARMEEZ SIZEF TS L, LEDI3 & LEDIS OHNET LET,
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B 4-21 EFAHEE 115] ITLT-BED LED R7R
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5. HEHFIRE~DER

AFETIEH, AV Va—Tardxy bAR— RPRGHGAREE R CIREBICZ22 X5, YU TAT7 T vy all
F—arary b — ATy =AU T EEESRTHEEOFEOWTHHALET,

AKYVa—ardy hA—RE, BE—Yararybe— L7y —AU =7 2EXAALPRETHF SR
TWETH, KETHHL WA Y U IATal T 052 VTN T T vy anbETT558. BE—a v
aryhr—AT7y—Av 73 EEEINET, ZhEITOREBIZETICE, oV I a s T Lxfl
HT 2546 LRI, EWARM CEEOY v Y27 MEED EIF T, KV Va—Ta %y MIBEDIARI-
jetLite A — FIZHet LE T, M S5-11R-T K 91T, [Project] A ==—75 [Download) ZiEHR L,
Download file...] #27 U > 27 LET,

@ Add Files.., < O > &2 ¢ > [ ]
[@ Add Group...
L*1| Import File List...

Add Project Connection...

LjeITAGjet Tools Window Help

Edit Configurations...
Remove

D Create New Project...
™9 Add Existing Project...

£+ Options... ALT=F7
Wersion Control System »

O Maoke 7

B | Compile STRG=+F7

@ Rebuild Al

& Clean

&  Batch build... 8
C-STAT Static Analysis 3
Stop Build STRG=UNTBR

D Download and Debug STRG+D

¥ Debug without Downloading

9 Attach to Running Target
Make & Restart Debugger STRG+R
Restart Debugger 5TRG+UMSCHALT+R

3 Download active application
D load file...
SFR Setup

Erase memory

CMSIS-Pack »

Open Device Description File 3

Save List of Registers...

K 5-1 [Download File] #&EMDEIR

ZIT, IrANERKTIZODEAT u I RERRENET DT, fED CD ITHEHNSILTND
[TestProject.out] 7 7 A /L% L 9,

Mame * | Date modified | Type | Size

@uﬂr@.us. 2017 14:11 OUT File 906 KB

K 52 A9o0—FK33774IL0D:EIR
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ZIT,HWS3DE IR T—AvE—URERINETH, 0K 227 Vv LET, VITALTTy
Va~DF U ra— KRG IET,

I.-’ ~ \-.I There were warnings while generating flash loader input.
‘S Seethe Debug Log window for details.

53 FOJ3LEZFAADMFIE

E—Yararyhue—nAT7y—AU T OFEZIALRPEILTENE I, LTOFETF = v 7 3 AHET
R

o R—FOEREZYD

e IAR I5jet Lite Z#Ht Y 445

o AR— RICERAFHEAT D

R— F~OEFHFERAZL, "— K EDOLED ®5 %, LED9, LED7, X UVLED6 23447 L. LEDS,
LEDI4 NERTHZ 2R LTLIFI, 2T, T—Yarvaritue—77—Av T NELSEX
AENTWNWEZ EEZRLTWVET,

R12AN0037JD0105 Rev.1.05 Page 62 of 63
2019.07.31 RENESAS



RZ/T1E—Y3avarykA—JjL-VYJa—3rxy b AFAHA K

R—LR—=D EHR—FEAD

NEHA T L7 hr=T AR—A—
http://japan.renesas.com/

BRIGEE

http://japan.renesas.com/contact/

FTRTOEES S UVERERE, ThEhOREEICRELET.
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2K EmELE X
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14 22 34 FILEE
15-19 2.1.2 Renesas e?studio A3 %154 B
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HACHEALDIFIEEE
TR v A CEBAERICET TS MEM LoEEFEE) 2oV TR LET, EROEH EOEEFHICOWTIE, ARF2 AV MBROT

SHNT v TT— R EZRLTIES N,

1. FRESKRR
CMOS B DB P OBIF BB, I 2023 T2 E W, CMOS #E TR EERIC L > T/ — MORIEZ A U5 2 L 03H 0 5, HER-CHR
TFOBRIE, LA HEHREICEA L O BEE D L=~ WV r—A HEEOREM, &Ry — A28 Z2FA L, AL T LRI —
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L7ets, VY FERL TS, 72, 7077 LAOBPCINBRIRT (E723MNBRIRER) ZHAW=2 vy 7 iC00 225481, 90
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OAm®F & UCortex®1F, Arm Limited (F721ZFDF24) OEUE 72I13E DMOEIZIIT 2 BERREIE T,
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