ENESAS

RX6OO R0O1AN0615JU0100
Rev.1.00
RPDL PDG 2011.09.27
RPDL
AP
DMA DTC SPI 12C AD DA RPDL
MCU RPDL MCU
RPDL
USB CAN
RPDL
A A A
A 4 A 4
RPDL
A A A
- :
' y y 5B y !
. CPU RPDL A '
MCU
MCU
Peripheral Driver Generator PDG PC RPDL
PDG
PDG PDG
HEW
RPDL PDG
RPDL HEW PDG
YRDKRX62N
S T TPV PR UURTRUPRTUPPOPR 2
2. RP DL e 3
3 RPDL e 8
4.  Peripheral Driver Generator PDG e 14
RO1AN0615JU0100 Rev.1.00 Page 1 of 22

2011.09.27 RENESAS




RX600 RPDL PDG

YRDKRX62N RPDL
PDG

e RX62N RDK DVD

http://am.renesas.com/products/tool g/introductory_evaluation_tools/renesas demo_kits/yrdkrx62n/child_folder/dow
nloads_child.jsp

o Peripheral Driver Generator 2
http://www.renesas.com/pdg_download

RPDL 'Source'
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RX600 RPDL PDG
2. RPDL
RPDL
21 Start  All Programs Renesas  High Performance Embedded Workshop ~ High Performance
Embedded Workshop HEW
22 Welcome "Create anew project workspace' "OK"
2.3 "CPU family" "RX"
24 "Tool chain" "Renesas RX Standard"
25 "Project Types' "Application”
2.6 "Workspace Name" "RX_RPDL_Demo" 21
IIOKII
= 2x
Projectsz |
- Workzpace Mame;
Project Types
' A pplication IHX—H FDL_Dernd]
Demu:unstrat.inn . Project Mame:
@ E.mpt_l,l Applicatian IHX_H PDL_Deme
@ Library
g RSK+RE2M Directary:
RSKRXETD .
C:WwiarkS pacetRe=_RPDL_Demao Browse. ..
o ASKRARE2T I 4|
ﬁ YROKAXEZMN CPU Farnily:
A Debugger only - B E100 Em IHK j
A Debugger only - 600 E1/E:
Tool chain:
IHenesas R+ Standard j
1] | B
Froperties. .. |
| k. I Cancel
2.1
2.7 "CPU Type" "RX62N" "Next"
2.8 "New Project-3/10..." "Next"
"Changes code generation" "None"
29 "New Project-4/10..." 2.2 "Next"
"1/0 Register Definition Files'
n Nextll
RO1AN0615JU0100 Rev.1.00 Page 3 of 22
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Mew Project-4;10-Setting the Contents of Files to be Generated 2 x|

“Wwhat kind of initialization routine
would you like to create?

[ Use /0 Libray
Humber of /0 Streams:

20 _:I
¥ Use Heap Memany

Heap Size: ID:MEIEI

Generate main(] Function
II: zource file j

[~ 1/0 Register Definition Files

Eenerate Hardware Setup
Function

INone j

< Back | MHext » I Finizh | Cancel

2.2 New Project 4
2.10 "New Project-8/10..." 2.3 "Next"
"RX600 Segger J-Link" "Finish"
MNew Project-8,10-Setting the Target System for Debugging llil
— Targets :
[C]F=E00 E1/E20 SYSTEM
600 Seqger J-Link
[C1R=E00 Simulatar
Target type : IHXEUU j
Target CPU : IHKBEN ﬂ
< Back | Mext » I Finigh | Cancel |
2.3
211 Summary "OK"
212 Explorer
'Source/RPDL_RX62N'
2.13 Copy_RPDL_RX62N.bat
R0O1ANO0615JU0100 Rev.1.00 Page 4 of 22
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214 LQFP100
"Enter"
215 RPDL
"C:¥Workspace¥RX_RPDL_Demo¥RX_RPDL_Demo" "Enter" RPDL
24
@ L WINDOWS system32h,cmd.ere I ] 1
[Renesas RPDL for RH62N / RK621 copy utility ﬂ
Please enter a number to select the device package.

LFBGA,. 176 pins
TFLGA. 145 pins
LQFP, 144 pins
LQFP, 188 pins
TFLGA. 85 pins

et B

Please enter the path where you wish RPDL for REGZM to be installed.
C:“Workspace~R{_RPDL_Demo“RH_RPDL_Demo
Creating the destination directory C:“Workspace“RE_RPDL_Demo“RX_RPDL_Demo~RPDL. ..

Copying the generic files...
Copying the files for the LQFP188 package...

Finished.
Press any key to continue . . . &
4 | H 4
2.4 RPDL
RPDL C
2.16 "C:¥Workspace¥RX_RPDL_Demo¥RX_ RPDL_Demo" "RPDL"
2.15
217 HEW Build RX Standard Toolchain
218 "CI/C++" "Show entriesfor" "Includefiledirectories"
219 "Add"
2.20 "Relative to" "Project directory"
"Sub-Directory” "RPDL" 25 "OK"
Add include file directory cd |
Belative ta ok I
IF'ru:uieu:t directary j Cancel |
Sub-Directony
|RPDL
2.5 RPDL
RO1AN0615JU0100 Rev.1.00 Page 5 of 22
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221 "Sub-Directory"

Add include file directory 7] x|

Belative to k. I
I Project directary j Cancel |

Sub-Directony :

2.6
2.22 "Link/Library"
223 "Category" "Input" "Show entriesfor"  "Library files'
224 "Add"
225 "Relativeto" "Project directory"
226  "Filepath" "RPDL¥RX62N_library.lib" "OK"
227 "OK" RX Standard Toolchain
228 Project AddFiles "Files of type"
"C source file"
2.29 "RPDL" Interrupt EXDMAC.c
C *c 100 85 RX62N
EXDMA Interrupt EXDMAC.c
"Add"
Loak i I_J RFOL j L £ EF-

' Interrupkt_5PI.c
' Interrupt_TMR..c
. Interrupt _WDT.C

. Interrupk_IIC.c
. Interrupkt_INTC,.C
. Interrupt_MTLLC
. Inkerrupt_CMT.C . Interrupt_not_RPODL.C
. Interrupt_DMAC.C . Interrupt_POE.C
Elanterrupt Exomac.ci (B g e e

. Interrupt_ADC_10.c
. Interrupt_ADC_12.c
. Inkerrupt_B3C.C

File name: |"|nterrupt_.-‘1'«D|:_1 0" Mintermpt_aDC_12.c"" Add
Files of type: | source file [*.C) | Cancel |
V¥ Belative Path [ Hide Project Files
4~
2.7 RPDL
RO1AN0615JU0100 Rev.1.00 Page 6 of 22
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o

RPDL C
"C source file"
"Add Folder" "RPDL" 'OK' RPDL
'RPDL' "Interrupt_"

=8 @ F¥_RPDL_Demo -
=- I@ RX_RPDL_Demo
El a C source file
dbzct o
intprg.c
resetprg.c
R_RPOL_Democ

2.8 RPDL

230 RPDL RX "Application"
intprg.c vectthl.c
"Exclude Build ..."

_U
=
=
=
o
=2
[=]

|»

R

RX_RPDL_Demo

29 C source file

El dbsctc

Q intprg.c

2] resetprg.c

4] Fx_RPOL_Demo.c
shrk.c

E---@ Fixd_|
=

[]...é RFDI Cpen vecktbl.c

= EEI %epe; E Biuild vecttbl.c

..... ?l bwiltie Build Options '
..... =] emmo

..... 5] iodefi  Add Files... Lte
---- %I mack Remove Files...

----- E] macn

----- =] r_pd|, Exclude Build veckthl.c

..... =1 od

2.9

231 RPDL Build All
Build  Build All

o

'L1100 (W) Cannot find "PIntPRG" specified in option "start™

‘intprg.c' RPDL
toolchain 'PIntPRG'
Build RX Standard Toolchain “Link/Library"

"Category" "Section"

RO1AN0615JU0100 Rev.1.00 Page 7 of 22
2011.09.27 RENESAS




RX600 RPDL

PDG

3. RPDL

RPDL AD
AD LCD

31

32 "Source" HEW
"C:¥Workspace¥RX_RPDL_Demo¥RX_ RPDL_Demo"

e glyph_api.h

e Glyphlib_v2lib

e lcdc

e lcdh

e |cd_utilities.c

e |cd_utilitiesh

e YRDKRX62N.h

e YRDKRX62N_RSPI_API.c
e YRDKRX62N_RSPI_API.h

"Source”

33 2 Project AddFiles Icd.c lcd_utilities.c
YRDKRX62N_RSPI_API.c Glyphlib_v2.lib
34 HEW RX_RPDL_Demo.c
RPDL RPDL
RPDL 2

1. r_pdl_definitions.h

a.

2. r_pdl_*PERIPHERAL*.h

b. r_pdl_adc_10.h r_pdl_cmt.h r_pdl_tmr.h

r_pdl_definitions.h

RO1AN0615JU0100 Rev.1.00
2011.09.27 RENESAS
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35 10 ADC 8
CGC
RX_RPDL_Demo.c
#include "r_pdl _tnr.h"
#i nclude "r_pdl _adc_10. h"
#i nclude "r_pdl _cgc. h"
36 r_pdl_definitions.h
#include "r_pdl _definitions.h"
3.7 AD LCD
lcd_utilities.h Updatel CD() RSPI AP
LCD RSP
/[* RSPl APl library support */
#i ncl ude " YRDKRX62N_RSPI _API . h"
#include "lcd utilities.h"
#i ncl ude "I cd. h"
38 1 PDG
39 RPDL API PDG
RPDL

'C:¥Renesas¥PD G2¥manual s¥r20ut0084ee0103_RX62N.pdf'

o

RPDL HEW
"Files of type"
"All Files"
PDF
310 RPDL
RPDL 4
421
311 R_CGC_Set() API
312 RX_RPDL_Demo.c main() RPDL
. 12MHz
. = 96MHz
. =48MHz
. = 24MHz
e BCLK
RO1AN0615JU0100 Rev.1.00 Page 9 of 22
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313 RPDL

/* Setup system cl ocks */
R _CGC _Set( 12E6, 96E6, 48E6, 24E6, PDL_CGC BCLK DI SABLE );

3.14 10 ADC RPDL 4.2.25
3.15 GPIO R_ADC 10 Create() ADC
° 1
° AN4
[ ]
e TMRO
° LSB
e 48MHz
° 0.6us 0.5us
° ADC_Callback()
e |PL4
3.16 RPDL

/* Setup 10bit ADC */
R ADC 10 Create(1,
PDL_ADC _10_CHANNELS OPTION_1 |
PDL_ADC_10_MODE_SI NGLE |
PDL_ADC 10_TRI GGER_TMRO_CM A,

48ES6,
6E- 7,
ADC Cal | back,
4);
317 AD 8 API
4.2.15 R_TMR_CreatePeriodic()
3.18 R _ADC 10 Create() R_TMR_CreatePeriodic()
ADC
. 0 TMRO TMR1 16
. 4Hz
e AD
e 50%
[ ]
. IPL O
RO1AN0615JU0100 Rev.1.00 Page 10 of 22
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319 RPDL

[* Setup TMR */
R TMR CreatePeriodic( PDL_TMR_UNI TO,
PDL_TMR_FREQUENCY | PDL_TMR_ADC TRI GGER_ON,

4,

0.5,
DL_NO_FUNC,

PDL_NO_FUNC,

0);

3.20 LCD lcd_utilities.c
R_TMR_CreatePeriodic()
YRDKRX62N_RSPI_INIT() InitializeL CD() main()

/* Initialise the LCD display on RSPl bus */
YRDKRX62N_RSPI _Init( 0 );

/* Setup LCD */
InitialiselLC);

[* Infinite | oop */
while(l);

321
RX_RPDL_Demo.c

/* Call back function when ADC conversion has finished */
voi d ADC Cal | back(voi d)

{
uint16_t ADC val ue;

/* Read ADC val ue */
[/Fill in this |line

/* Update ADC val ue on LCD */
Updat eLCD( ADC val ue);

322 RPDL 4.2.2510 ADC R_ADC_10_Read()
AD
R_ADC_10_Read()
C &
'ADC_value ADC
ADC
3.15

323 RPDL ADC_Callback() #include
RX_RPDL_Demo.c

voi d ADC Cal | back(voi d);

T

324 Build F7
3.25 USB YRDKRX62N
"JLink USB" usB
RO1AN0615JU0100 Rev.1.00 Page 11 of 22
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RX600 RPDL PDG
3.26 "DefaultSession” "SessionRX600_Segger_J-Link"
"y e
DefaultSezsion
| Defaults ession
. i
3.27 Connection —+
Debug  Connect
3.28 3.2 OK JTAG
16.5MHz
"OK" USB
YRDK 3.27
x x
Device | Communication | Internal flazh memany ovenarite | Ewternal flagh memon
MCL System
MCU group: M Group — Dperating mode
Deyice: IHEFEEQNB j tode: Single-chip mode
— kMode
Endiar:  |Little endian v
{* Debugging mode - I J
[T Hot plugsir [sheck that the emulatar iz Input clock [EXTAL): |12-DDUU bHz
dizconnected fram the uzer system, and turm on
pawer far the emulator]|
™ aiiting the on-chip flash memony mode ~ External memory areas
™| Execute the uzer program after ending the frem I Erdian I BLS width
debugger
— Power zupply
I | Bawer target fram the emulator, (kA 200ms)
£ 313 {1 Gl
— Communication
<] | B
Ernulator
Senal Mo ﬂ Befresh |
Wwiork Biébd ztart address (Oxd00 |3E|I:II:I
bytes uzed]:
Ok I Cancel | ]:4 | Cancel
[ Do nat show this dislog box again. [~ Do not show this dialog box again,
3.2 RSK
RO1AN0615JU0100 Rev.1.00 Page 12 of 22
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RPDL PDG
3.29 RX_RPDL_Demo.abs "Download"
B3 Download modules | H
RSN i< RPDL Demo.shs - 00000000 |
EE Dep
Download {Debug Data Only)
1 Unload
3.3
330 "Reset-Go" =l Debug Reset Go
331 AD LCD
332 MCU HEW
RO1AN0615JU0100 Rev.1.00
2011.09.27 XRENESAS
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4. Peripheral Driver Generator PDG

RPDL PDG PDG
RPDL
4.1 PDG HEW
HEW Tools  Administration
Extension Components "HewTargetServer”
20

Registered components:

0K

Yersion

Canicel

(23 System Tools
----- (23 Utility Phases
[ Debugger Componsnts

-3 Extension Components Beqister...

FLELE

@] Difference ECx 1.07.01 —
Gieneric RTOS Debug Interface ECX 1.0, MEGEE]
@] Gene golkit View ECx 1.03.03 ol
1.07.00 =
il L|c. s agement ECx 2.01.00 Sl
----- (L3 Communication Tools
----- [C Help System Tools Search disk...
1| |ﬂ Tool information...l
™ Show all components
Current HEW toolz location:
IC:\Plngram Files\Renesas'Hew odify... |
4.1 HTS
4.2 "Searchdisk..." "Start"
"HewTargetServer" "Register"
HEW
R0O1AN0615JU0100 Rev.1.00 Page 14 of 22
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Search Disk for Components 2 x|

Select the directony in which to begin the zearch: Start

IE: WProgram FileshRenezaziHew Browze. .. |

v Include subfalders

Cloge

Located components;

i fe

Component | Yerzion | HRF Location - Beqgister
HewT argetServer 1.07.00 :\Froagram Files\Henesaz\Hey zt..

PdT argetServer 1.00.00  C:\Program FileshReneszaz\Hew\Syst.. Register Al
Genenc TCL Too... 1.03.03  C:AProgram Filez\Renezaz\Hew\Syst..

Call ' alker 201.00  C:AProgram Filesh\RenezashHew'\Toal..

H Seres Libraria...  1.05.00  C:M\Program Filez\Renezaz'\Hew'\Tool..

bl aprview 1.02.00  C:AProgram FileshRenezazhHew'\Toal..

R Standard To...  1.01.0  C:M\Program Filez\Renezaz'\Hew'\Toal..
H35 HE3/ 300 Seri... 20800  C:A\Program Files\Renesaz\HewhT ool .
M1BC/Ting, M16... 1.03.01  C:\Program Filez\Renezaz'\Hew'\Toal..
MI32E Senez CPU 1.03.01  C:\Program FiIesHHenesasHHewI'xTDDI.. i
4 »

Search statuz: 82 files found

4.2 HTS
4.3 Start  All Programs Renesas  Peripheral Driver Generator 2 PDG
1ol %]

File Wiew Tool Help

||| e

Generated Sour ~ %

Ready |
4.3 PDG

44 File  New Project PDG

R0O1ANO0615JU0100 Rev.1.00 Page 15 of 22
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x

Froject name:

Il:-:_pdg_demo_setup

Directony:
Ic:\.renesas'\F'DG2_pmi Ref... |
— Type of CPU
Series: I Rx{600 j
Giraup: | Fixg2N =l
Tope Mo REF562MEEDFP
Fackange: IF'LDF'EI‘I O0KEB-A

ROM capacity: I 512K btels]
Fiéb capacity: I SEK btz

(] I Cancel |

4.4 PDG
45 44 oK
PDG HEW
46  RX
"SY STEM"
e EXTAL 12MHz
. = 96MHz
. = 48MHz
. = 24MHz
. USB = 48Mhz
e BCLK
PCLK  96MHz PDG
PDG

| 96.000000 [ ]

I 24000000 MM |The walue must be within a range of &.000000MHz to S0,000000MHz,
z | 11

RO1AN0615JU0100 Rev.1.00 Page 16 of 22
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47 '‘ADa RPDL AD1
45

. 1 AD1

o AN4

]

e LSB

e TMRO

e 48MHz

. 0.6us 0.5us

. ADC_Callback()

e |PL4
e
B3 Fle Miew Tod Help el x|
IEETER YIRS

T0-Bit &/D Corwerter (8Da) =

Unit: AD1

¥ Uz this urit

— Operation zettings
Mode: ISingIe mode j
Analog input channel: AN - Mumber of channels: I 1

Conversion start trigger:
IEompare-match A zignal from TMRD [TMTRGOAM_D)

Data placement: IPadded at the LSB j

— Corversion time:

Conversion clock [ADCLE]: Internal clock [PCLE] j
Conversion clock [ADCLE] frequency: 43.000000 pHz
Input sampling time: 0E uzec

Actual value: 0.604167usec
Errar: 06344442

[T Specify sampling state register value

Sampling state register value: I 29

— Intermupt settings

¥ Use 470 corwersion end interupt [301n)

Interupt request destination: IEPLI j

CPU interrupt priority lewvel: I 4_|j

Interrupt notification function name: IAD C_Callback,

r— Self-diagnostic

I Uze seli-diagnostic functions

=
SYSTEM | LvD | LPG] 16U | Buses | DMacA | ExoMAG] D1Ga | o | wruz ] Poez | Ppa | k| cur | Rrc | wor | wor | scia | cc| Ric] Rspi] 51240 Apa Jois
[=]
Ready ’_’_I_ VA
4.5 PDG AD1
RO1ANO0615JU0100 Rev.1.00 Page 17 of 22
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4.8 TMR
. 0 TMRO TMR1 16
e 8192 PCKL
. 4Hz 250ms
. A
e AD
e 50%
[ ]

“*PDG2 - [rx_pdg_demo_setup.pd2 *]

@Eile Wiews Tool Help

=10l x|
==l x|

loza m%(m 2 |

=@ 8-Bit Timer [TMR]

Unit: [0

Mode: I‘IBbit timer mode j

Channel TMRO- |

¥ Use this charinel

1

— Count setting
Count zource: IIntemaI clock [PCLEA8192) j
I Specify the external clock frequency
Count zource frequency: I 0.005853  MHz
Counter clearing source: IEompare match & j
V' Specify the timer operating period and duty cycle
Timer operating period: I 230 Imsec VI Actual value: 280, 026667 mzec
Errar: 0.0106E67%
Dty cycle: I 50 % 9 Actual value: 49 965870%
Errar: -0.068259%
Compare match & value [TCORA value): 1464
Compare match B value [TCORE value]: I il
— Output pulse:
Output control A: IND change when compare match A ocours

[ -
il

SYSTEM | LPG | 1GUa | Buses | DMaca | 07ca | 1o ] mruz] Pra Twr [ant | wor ] scie | oRa | Ric | Aba | pis

R

Ready l_ 'W ’_ VA
4.6 PDG 8
TMR ADC
840 converzion start tigger
’7 ¥ Enable /D converter start requests by compare match &

4.9 File Save

410 HEW 2

"RX_PDG_Demo" HEW RPDL

21 211

RO1AN0615JU0100 Rev.1.00
2011.09.27 RENESAS
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RPDL PDG

411

3

e glyph _api.h
e Glyphlib_v2.lib

e |cd.c
e lcd.h

e lcd utilities.c

e lcd utilitiesh

¢ YRDKRX62N.h

¢ YRDKRX62N_RSPI_API.c
e YRDKRX62N_RSPI_API.h

412 Icd.c lcd utilitiesc YRDKRX62N_RSPI_API.c Glyphlib_v2.lib
4.13 HEW HEW
PDG HEW
PDG Tool
Generate source files
IIOKII
PDG PDG HEW
4.14 RPDL  HEW
Tool  Register source filesin HEW project
4.15 "OK"
4.16
1
IIOKII
417 "OK"
418 HEW
e PDG "AddFromPDG"
o intprg.c vecttbl.c
o Link/Library RPDL
PDG MCU RPDL
RX62N_library LQFP_100.lib
4.19 YRDKRX62N_RSPI_APl.c RPDL "include"
Build RX Standard Toolchain
420 "CIC++" " Show entries for" "Include
file directories"
421  "Add" "Relativeto” "Custom
directory”
RO1AN0615JU0100 Rev.1.00 Page 19 of 22
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RX600 RPDL PDG
422  "Browse" " C:¥Renesas¥PD G2¥source¥RX¥RX 62N¥_src" click "Select"
"OK"
423  "Show entriesfor" "Defines’
424  "Add" "Macro"
"DEVICE_PACKAGE_LQFP_100" "Replacement”
"OK"
"i_src" DEVICE_PACKAGE_LQFP_100 define YRDKRX62N_RSPI_API.c
RPDL
RPDL RPDL
PDG PDG RPDL
MCU #define
MCU RPDL PDG RPDL
425 HEW "OK"
426 PDG
RX_PDG_Demo.c
r_pg_rx_pdg_demo_setup.h LCD
#i nclude "r_pg_rx_pdg_deno_setup. h"
/* RSPl APl library support */
#i ncl ude " YRDKRX62N RSPl _API . h"
#include "lcd utilities.h"
#i nclude "I cd. h"
PDG 'R_PG' ADC
1 PDG 'R_PG_ADC 10 ADl.c

4.27 PDG
R _PG_Clock.h
428 3 1
R_PG_Clock_Start_SUB()
main()
4.29 R_PG_Clock.c
RPDL
4.30 PDG

RPDL

R_PG_Clock_Set()

R _PG_Clock_Stop SUB()
RX_PDG_Demo.c
cal toR_PG_Clock_Set()

R_PG_Clock_Set()

ADC TMR

RO1AN0615JU0100 Rev.1.00
2011.09.27
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431 PDG YRDKRX62N_RSP!_Init() InitialiseL CD()
RSPI LCD main()
voi d mai n(voi d)
{
R PG C ock_Set ();
R PG ADC 10_Set AD1():
R PG Tinmer_Start TMR U0();
/[* Initialise the LCD display on RSPl bus */
YRDKRX62N RSPl _Init( 0 );
/[* Setup LCD */
InitialiselLCX);
whi l e(1);
}
4.32 321 ADC_Callback() RX_PDG_Demo.c
433 R_ADC_10_Read() RPDL R_PG_ADC 10 AD1h
R_PG_ADC 10 GetResult AD1() PDG
434  Build 2] Build  Build All
4.35 3
436 MCU Reset-Go =t Debug  Reset Go
4.37 3
R0O1AN0615JU0100 Rev.1.00 Page 21 of 22
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http://j apan.renesas.com/

http://j apan.renesas.com/inquiry
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