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2.2.5 yo7nrnss A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH725xEVB04-C

* Description : This is the main tutorial code.

* Operation : Measurement of Pulse period.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 25.08.2011 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long cycle, edge;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main
* Description : The main loop
* Arguments : none
* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)
{

cycle = /* AR
/* R— hORRE */
/* Configure PECR1
bl5:14 PE7MD = O
bl3:12 PE6MD = 0

PE7 AHJ] ((K—})
PE6 AT ((K— 1)

bll Reserved
b10 PESMD = 0 PE5 AHS ((K—1})
b9 Reserved
b8 PE4AMD = 0 PE4 AHS (K—1})
b7 Reserved
b6 PE3MD = 0 PE3 A (K—1})

b5:4PE2MD = 0  PE2 AHS (F—1)

b3:2PEIMD = 0 PE1 AHS (K—1)
bl Reserved
b0 PEOMD = 1 TIA00 AJ) (ATU-III) */

*/

PORTE.CR1.WORD = 0x0001; /* PEO % TIA00 AJJIZERIE */
/* ATU-TIDFXE */

/* Configure TIORI1A

b1l5:12 Reserved

bl1:10 IOA5 = 00 TIA DA 7w hF¥ FF vk

b9:8I0A4 = 00 TIA DALV 7T v hxv I F vk

b7:6 IOA3 = 00 TIA DA V7T v ¥y 7F v

b5:4I0A2 = 00 TIA DAV 7Ty hxv I F vk

b3:2I0A1 = 00 TIA DAV T v ¥y FF v

bl1:0I0A0 = 01 TIA DOSNHENY TICRA XY T v */

ATUA.TIORIA.WORD = 0x0001; /* TIAOO DN EV Ty TA LTy hFy 7T v */
/* Configure TSRA

b7 OVFA = 0 ATy b XY TF¥RL

b6 Reserved

b5 ICFAS = 0 ATy brX®v7TF¥iL

b4 ICFA4 = O ATy bXYTFyRRL

b3 ICFA3 = 0 ATy b XY TF¥RL

b2 ICFA2 =0 ATy brX®v7FTFviL

bl ICFAL = O ATy b XY TF¥RL

b0 ICFAO = 0 ATy XX T FriL */

ATUA.TSRA.BYTE &= 0x00; /* AT "X T T T T T )T */
/* Configure TIERA

b7 OVEA = 0 A — T ua—El AL A BROH &L

b6 Reserved

b5 ICEAS = 0 A7y by 7 FxEIALAS BROH N A 2E0E

b4 ICEAL = 0 ATy "Xy 7 FXE0IAL pa FROW S 522Kk

b3 ICEA3 = 0 A7y by 7 FXE AL A3 BEROH N A 2E0E

b2 ICEA2 = 0 Ay h¥v 7 FxEI0IAL p2 FROH S 42811

bl ICEAL = 0 A Y7y by 7 FXEIAL AL RO AL

b0 ICEA0O = 1 A7y bXx7F¥EIVAH A0 BEROBDEFFA] +/
ATUA.TIERA.BYTE = 0x01; /* TIAOO DA V7 v bF X TF B A% FFA] x/

/* Configure PSCRO
b15:10 Reserved

RO1AN1171JJ0100 Rev.1.00
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p9:0PSCn = H'1 T YR —TF Oy E 2 GREMIZ-1) IZRE */
ATUCTRL.PSCRO.WORD = 0x0001; /* 7'V A —F D43 E%E 2 IZEE */

/* BN IABTRE */
/* Configure IPRO6

b15:12 ATU-A(ICIAO,1) = H'F X T D EI 0 IALOEILIAN %2 15 T3 E

bl1:8 ATU-A(ICIA2,3) = H'0 X7 2EI 0 AHLOEIIAN % 0 (2R E
b7:4ATU-A(ICIA4,5) = H'0 *H&T 2E 0 AZOEIENEN % 0 IZFEE

b3:0ATU-A(OVIA) = H'O KT 2B IAFHOESENELL & 0 IZREE */

INTC.IPR0O6.WORD = O0xF000; /* TIAQO0 OE[V A (ICIA0) DERIEN %2 15 ITRE */
set_imask (0); /* B AIH~ AT LoYL% 0 [ ZRTE */

/* Configure ATUENR
b15:10 Reserved

b9 TJE = 0 A= 3 OH Uy NEMEEEIE
b8 THE = 0 HA<H OHYY NEMEEZEIR
b7 TGE = 0 A~ G OHvY NEMEEEIE
b6 TFE = 0 HA=<F OHUY NEMEEZEIR
b5 TEE = 0 AA~<E OHvY NEEEEIE
b4 TDE = 0 A<D OHUY NEMEEEIR
b3 TCE = 0 AA~=C OHvY NEMEEEIE
b2 TBE = 0 A< B OHUY NEMEEZEIR
bl TAE = 1 AA~n DAYy NEWEEFFA]

b0 PSCE = 1 TV R —F DAY NEWEERFFR] */
ATUCTRL.ATUENR.WORD = 0x0003; /* BAABIO TRy —50Oh T e RAZ— K *x/

while(1); /* R L — 7GR */
} /* End of function main() */

/*********************************************~k~k~k~k~k~k~k*‘k**********************

* Function Name : ICIAO

* Description : ATy bXR Y T TF v E0 AR
* Arguments : none
* Return Value : none

************************************************~k~k~k***‘k*********************/

void ICIAO (void)

{
/* Configure TSRA

b7 OVFA = 0 AT WX T TFN T T YT

b6 Reserved

b5 ICFA5 = 0 ATy "X T T T I T EIIT

b4 ICFA4 = O AT N T TFN T T YT

b3 ICFA3 = 0 ATy "X T T T I T EIIT

b2 ICFA2 = 0 AT N T TFN T T YT

bl ICFAl = 0 ATy "X T T T I T EIIT

b0 ICFAO = O AT NXXTTF T T TR YT x/
ATUA.TSRA.BYTE &= 0x00; /* AT N T T T T TR IT K
cycle = ATUA.ICRAO - edge; /* 7L AJEHEE */
edge = ATUA.ICRAOQ; /* XX TTF v ERTT */

} /* End of function ICIAO() */
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2.3  #EHI2 /LR D High 18BIE[2 14 < A]

2.3.1 BME
1) 23T XSV RO EZRE L., #ERE RAMICBRELET,
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[73)L R D High 18(ns)=% 4 < {i& x P ¢ E#(40MHz Bi{ERF 25ns) x2 (T R —S D4 ELE) ]

NIV —— Y
/LA D High tg
e

2.3 /\JLRD High ng5t 8l

2.3.2 {5 Pt AEER A
T 22HE AT R OBE L 2 X OBREEI O FF AR LET,

+ 2.2 ATU-II#EREZ|Y) {1+

{5 RimF HHe
2 | TIA0O BIET /WA ZECDHFICAALET,
BELTRA HERE
ATU-II ATUENR BERAIRTYVRT—SDEEERELET,
HEBLIPX4E | PSCRO TVRT—Z 0DNRALEHZRELET,
TIOR1A NBAADXF Y TFrHEIVvOERELET .
24T A TIERA TIAOO DA 2Ty b X ¥ TFvEIYAHEHA/ZULFRELET
LYR4A TCNTA BIRLEVOYINRTEAIAD Y FETVET,
TSRA ATy b XY TFoRRELEZBERIZISI90/EY FEShFET,
PFC LY X% | PECR1 I FHREESRELET,
INTCL X4 | IPRO6 TIAO DA Ty bXx v TFrEIYAHDEEEEZRELET,
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2.3.3 Bh{EaREA
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N— K - 70
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- HEBA NIV ADILE LA
YUTA Ty bxvTF ¥
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VI Yz F70E
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AHEEH
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- ICFAQ %4

- ICRAO0 — edge
- REREIY %
AHETFHRYITYDITHE

.
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2.3.4

Y2 kY 7EREA
E Y o —/LinBH
ECa1—ILE SRIA HHe
A UIL—F main ATU-MOHHZREZFITVET,
/NJLR D High 183815 | ICIA0 ICFAO IZ& > TiEEIL. ICRAO DEMNS/NLADIEBZFAELET,

il FAZE %% D i
IRNILE T EE TR FERED 22—
INJLAD HightgIZHAT 524 TEZRELE T,
duty INILAD HightBIERDETKEFY £, unsigned ] .
/%)L A @ High 18 (ns)=duty D x P ¢ & #(40MHz B {E % long /NI A D BEERRIE
25ns)x2 (FY RT—S5D5EL)
edge ATy XY TFXEFREFLET,
L YA & O
LOREE Hae REME |FHEY2L—LEA
PECRf R— + EPEO #FZ ANHF TIAQ IZERELET, 0x0001
PSCRO TURT—5 0DHEALE 2 IZRELET, 0x0001
ATUENR Tum%v$wA&ujux7—7®ﬁﬁ>hﬁﬁé 0x0003
HELET,
TIAOO A5 DANESDILE LAY Ty U TA vy bk 0x0001
TIOR1A #Vi?&%?éf5t$ibi¢o . i
TIAOO B 5D ANEZDILTAY Ty U TA V7 b 0X0002 AAMAIN—F2
XY TFvETHLIICKRELET,
TIERA ;?0®4>7vh#vi%v%UﬁﬁE*é%ﬂbi 0x01
ICRAO BIE/SILADI Y CHEHEEDO TCNTADEEZKR#H L E T, | 0x0000
IPRO6 gm0®4>7vh#vi%v%UﬁﬁE*@@ﬁE% 0xF000
RELET,
TSRA RAIADTSTEH)TLET, 0x00
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2.3.5 yo7nrnss A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH725xEVB04-C

* Description : This is the main tutorial code.

* Operation : Measurement of Pulse high width.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 23.12.2011 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long duty, edge;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/

RO1AN1171JJ0100 Rev.1.00 Page 13 of 214
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void main(void)

{

duty = edge = 0; /* EERIEHE */
/* R— FOFRE */

/* Configure PECR1

bl5:14 PETMD = 0PE7 AHS (K—F)

bl3:12 PE6MD = 0PE6 A (K—1)

bll Reserved

b10 PESMD = OPES5 A/ (R—h)

b9 Reserved

b8 PE4MD = OPE4 A1 ((K—1})

b7 Reserved

b6 PE3MD = OPE3 A/ (R— k)

b5:4PE2MD = 0PE2 A1 (R—1)

b3:2PEIMD = 0PE1 AHS (R—F)

bl Reserved

b0 PEOMD = 1TIA00 AJ) (ATU-III) */

PORTE.CR1.WORD = 0x0001; /* PEO % TIA00 AJJIZERIE */
/* ATU-MIDFRE */

/* Configure TIORI1A

b1l5:12 Reserved

bl1l:10 IOA5 = 0 TIA DA 7T v b¥ ¥ 7 F vk

b9:8I0A4 = 0 TIA DA VT v bXy I F ¥k

b7:6 I0A3 = 0 TIA DA V7w F&x v 7F ¥k

b5:4I0A2 = 0 TIA DAV v bXy I F ¥k

b3:2I0A1l = 0 TIA DA 7T v h&x v 7 F ¥k

bl:0I0A0 = 1 TIA DB ENYTICRA IZFXF¥ T v  */

ATUA.TIORIA.WORD = 0x0001; /* TIAOO DNH ENY =y VT ICRAICHK Y I I v
*/

/* Configure TSRA

b7 OVFA = 0 A V7T N T Fv 757 %707

b6 Reserved

b5 ICFAS = 04 VY WX X TF¥ 7537 %7 U7

b4 ICFAL = 0OA VT Y VXY T TF¥T753 7% 07T

b3 ICFA3 = 04 V7Y VXY T F¥TI753 7% 07T

b2 ICFA2 = 0OA Ty WX X T F¥ 7537 %707

bl ICFAL = 04 V'Y VXY T F¥T753 7% 07T

b0 ICFAQ = 0O Ty XX T TF¥ 773752707 */

ATUA.TSRA.BYTE &= 0x00; J* AT "X T T T T T )T */
/* Configure TIERA

b7 OVEA = 0 A—_"7na—E AL A FROH S 2 E51E

b6 Reserved

b5 ICEAS = 04 7'y ¥y 7 F v H VAL A5 BROH S &2

b4 ICEAL = 04 V7 v FX ¥ 7 F v EIViAA ps BROW ) % 2E1-

b3 ICEA3 = 04 7'y ¥ v 7 F v HViAA A3 BROH S &KL

b2 ICEA2 = 04 V7w F&X ¥ 7 F ¥ EIViAA a2 BROH ) & 2E1-

bl ICEAL = 04 7'y ¥ v 7 FrH VAL A1 BROM S &R IE

b0 ICEAD = 147y X v 7 F v # VAL A0 BROM ) ZFFA] */
ATUA.TIERA.BYTE = 0x01; /* TIAOO DA 7 v bF X TF B A% FFA] */

/* Configure PSCRO

RO1AN1171JJ0100 Rev.1.00
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b15:10 Reserved
p9:0PSCn = H'l FURF—TDO5EE 2 (BREMIZ-1)ITHE */

L=

ATUCTRL.PSCRO.WORD = 0x0001; /* U A —F 045 EkE 2 IZFR T */

/* B IARGETE */

/* Configure IPRO6

bl5:12 ATU-A(ICIAO,1) H'F Xt 5% 0 AL OEIEN 2 15 IZ3%E
bl1:8 ATU-A(ICIA2,3) = H'0 X7 2EI 0 AHLOEIIAN % 0 (2R E

b7:4ATU-A(ICIA4,5) = H'0 X9 BEIDIAAHDEIRIEN. %2 0 (TR E

b3:0ATU-A(OVIA) = H'O ST 2 E D IABOEISENANL 2 0 IZFETE */

INTC.IPRO6.WORD = OxF000; /* TIA00 OEV AL (ICIA0) DESEIEN % 15 ICFRE */
set_imask (0); /* B AIH~ AT LoYL% 0 [ ZRTE */

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 HA<3T OHD L NEIWEEZIE

b8 THE = 0 A<H OHD L NEIWEEZIE
b7 TGE = 0 2A~<G DI NEIWEEREIE
b6 TFE = 0 HA<F OHD 2 NEIWEEZIE
b5 TEE = 0 HA<E DI NEIWEEREIE
b4 TDE = 0 XA<D OHD L NEIWEEZIE
b3 TCE = 0 2A~<C DI NEWEEREIE
b2 TBE = 0 HA<B OHD L NEIWEEZIE
bl TAE = 1 2A~ A DAY NEWEEFFA]

b0 PSCE = 1 FURF—5DHh v VNEWERZFR] */
ATUCTRL.ATUENR.WORD = 0x0003; /* BAABIOT IR —5Dh T AR —F  *x/

while (1) ; /* R L — 7GR */

} /* End of function main() */

/*********************************************~k~k~k~k~k~k~k*‘k**********************

* Function Name : ICIAO

* Description : ATy bXR Y T TF v E0 AR

* Arguments : none

* Return Value : none
**************************************~k******~k~k~k~k~k~k~k~k***********************/
void ICIAO(void) /* ATy X T TF BV IAL */

{
/* Configure TSRA

b7 OVFA = 0 ATy "X T TN T I T EITIT
b6 Reserved

b5 ICFAS = 0 AT N T TFN T T YT
b4 ICFA4 = 0 ATy "X T T T I T EIIT
b3 ICFA3 = 0 AT N T TFN T T YT
b2 ICFA2 = 0 ATy "X T T T I T EIIT
bl ICFAL = O AT N T TFN T T T YT
b0 ICFAO = 0 AT VXX TTFXTT T VT </

ATUA.TSRA.BYTE &= 0x00; [ AT NN T F T T T EI T */

/* Configure TIORI1A

b1l5:12 Reserved

bl1:10 IOA5 = 00 TIA DA VT v h¥¥ FF vk
b9:8I0A4 = 00 TIA OA 7y by 7 F vk
b7:6 IOA3 = 00 TIA DA 7T v h¥x FF vk

RO1AN1171JJ0100 Rev.1.00 Page 15 of 214
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b5:4 I0A2 = 00 TIA OA 7y by 7 F vk
b3:2T0A1 = 00 TIA DA 7T v F¥¥ 7FF vk
bl:0 IOAO 01 TIA OMNH EY T ICRA IZF ¥ T v +/
if (ATUA.TIOR1A.WORD == 0x0001) /* AEIFAAATMENN XD = v D75k */
{
edge = ATUA.ICRAO; [ AT XX T FNRELEEETOI T SOEERIE  */

/* Configure TIORI1A
bl5:12Reserved
bl1:10I0A5 = 00TIA DA 7T v FF ¥ FF ¥k

b9:8 I0A4 = 00TIA DA V7 v b+ I F vk

b7:6 IOA3 = 00TIA DA V7 v hxx FF vk

b5:4 IOA2 = 00TIA DA V7 v hxv I F vk

b3:2 IO0Al = 00TIA DA Y7 v hxx FF vk

bl:0 IOA0 = 10TIA DVHL TRV Y TICRA IIXY¥ 7T ¥ +/

ATUA.TIOR1A.WORD = 0x0002; /* REIFGEHIATeOIISLTFRY -y v */
}
else /* ARFARAATAENSL TR Y =y Pl biE */

{
duty = ATUA.ICRAO - edge; /* BBIOA LTy hX¥x T FBEOH T FOMEMND
HIEIDOA 7y b X ¥ T F ¥ REOMHE LG &, Low B OMEZ KD 5 */
/* Configure TIOR1A
bl5:12Reserved

bl1:10I0A5 = 00TIA DA 7 v hx v I F vk

b9:8 I0A4 = 00TIA DAYy hxx FF vk

b7:6 IOA3 = 00TIA DA V7 v b I F vk

b5:4 IO0A2 = 00TIA DA V7 v hxx FF vk

b3:2 I0Al = 00TIA DA V7 v b I F vk

bl:0 IOA0 = O01TIA DVH EMVARY TICRA IXF ¥ T Fx */

ATUA.TIOR1A.WORD = 0x0001; /* WEIFAAT OIS ENRY Ty */

}
} /* End of function ICIAO() */
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24 B3 JARXFvUEIL(EBETIYSErUEIL)[E4 T A]

2.41 =

25T KO ICEBET v Vx v CEAEREIR. AN SNDEFICRSD /A XEeBRET 28120 Ah
O —EHMAND LIV BES DEAET T, XA~ LDa 7=y F T/ A X%y /LB Z il i

LET,

ANE

Jn

2.4.2 & A B EEREA
F 23T R OBE L A X OMREEI O 1 2R LET,

RE L f=—E HIR

LS

—EHHOBEERRNLZDT, D
B DL ANIVEEITER,

K 25 #&K/ A XFXvoEILOBEN

& 2.3 ATU-II#EREZ|Y) {1+

fERHF HAE
i F | TIA00 METBANEEE-DHFICAALET,
BIEL X4 HRE
ATUENR BEAAIOTYRT—SDEEEERELET,
ATU-TI PSCRO TURT—5 0DHALERELETS.
HEBELDORA BEIAID/ A XXX vELBEE—RELUVADV U MDY %R
NCMR LEd
TIOR1A ABAADF Y TFXTHTvCERELET,
842 A TIOR2A JAXFv UEIICEHTHIRNBRERELET,
Loz NCNTA i;;kﬁtﬁﬁthb)h%ﬁ%L\/4Z$V>t»®%ﬁ§ﬂi
NCRAO JAXF v UEIOBMERELET,
PFC LY X% | PECR1 FHEEERELETS .
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2.4.3 E{EEREA

X 2.6ICEERPLZ R LE T, 2> T SHT2546R D N— R =2 7B IOV 7 b = TR L - Tk
e/ ARXFX Y EALEITVET, A XXy U BAEOETIT, XA~h T FORGR®RITa Ly X7 ~<yF
NRETHETITEIINEYA, KT HEERY v UVEBHT 255 OH6)

NCRAO

NCNTAO

Y v

N— R 708 \S

NCNTAO & NCRAO D >
RT7IVFIELES DHET.
BADLANILEHTFT S

VI b7 RE

K HIZHY T/

<

)

JARXFrv ot LiE
DAAES

26 &/ A4 Xxv oL BERE
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2.4.4 Y2 by PEREA
EY o — LA
ELa—IILE SIN)ILE Hae
A UIL—F main ATU-IOHHAREZFITLET,
S O

AREZAT TIFEBITEM L TOHEEA,

fFHL Y X2 DA
LORA A HaE RTEME FREDI—ILEA

PECRH1 R— k EPEQ S FZANMEF TIA ITHELET, 0x0001

PSCRO TYRE—5 0DNRELE2IZBELET, 0x0001
ATU-TF ¥ RILARUTYRT—SDho Y bEiEE

ATUENR Lo 0x0003
BATAD) A XXy o) iSREERE/ A XXVt

NCMR LIZHEELET, 0x00 AL UN—F
TIAOO MSDAREEDILEN YIS TAIUTY b

TIORTA v IFvETHESCRELET, 0x0001

TIOR2A /l:‘:ﬂwv DEILAYADSI Oy NREUEMERFT] 0x0001
EELET,

NCRAO JA XX v oL AYUADERE X121ZBELET, | 0x12
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2.4.5 yo7nrnss A

/******************************************~k~k~k~k~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

******************************************~k~k~k~k~k~k~k~k*************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/******************************************~k~k~k~k~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH725xEVB04-C

* Description : This is the main tutorial code.

* Operation : Subsequent edge noise cancellation.

*******************************************~k~k~k~k~k~k~k************************/

/********************************************~k~k***************************

* History : DD.MM.YYYY Version Description
* : 23.12.2011 1.00 First Release

*******************************************~k~k~k~k~k~k~k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)
{
/* IR— NDOERTE */
/* Configure PECRI1
bl5:14 PETMD = 0PE7 AHS (K—1})
b13:12 PE6MD = O0PE6 AH/ (AR—1})

bll Reserved

b10 PESMD = OPES5 A1 (AK— k)

b9 Reserved

b8 PE4MD = OPE4 A (FK—h)

b7 Reserved

b6 PE3MD = OPE3 A1 ((K—1})
b5:4PE2MD = 0PE2 AHS (R—F)
b3:2PEIMD = O0PE1 AMHS (FR— 1)

bl Reserved

b0 PEOMD = 1TIA00 AJJ (ATU-III) */
PORTE.CR1.WORD = 0x0001; /* PEO % TIAQ00 ASJIFRE

/* ATU-MOFERTE */

/* Configure TIOR1A

bl5:12 Reserved

bl1:10 IOA5 = 0 TIA DA V7 v bFv 7 F vk
b9:8I0A4 = 0 TIA DA T v b¥¥ FF ¥k

b7:6I0A3 = 0 TIA DA Vv bXy I F ¥

b5:4I0A2 = 0 TIA DA 7 v b¥¥ FF ¥k

b3:2I0A1 = 0 TIA DAV v bXy I F ¥

bl:0I0A0 = TIA DB BN Y TICRA IZFXF ¥ 7F v *x/
ATUA.TIORIA.WORD = 0x0001; /* TIA00 DB EMNY =y P TICRAICKY S F v
*/

/* Configure TSRA

b7 OVFA = 0 ATy "X T Fx 7537 %707

b6 Reserved

b5 ICFAS = 04 V7Y b Y T F¥TI753 7% 07T

b4 ICFAL = 0OA Ty WX X T TFXT757 7% 07T

b3 ICFA3 = 04 V'Y NX XY T F¥T753 7% 07T

b2 ICFA2 = 04 VY WX XY T TF¥ T3 7% 07T

bl ICFAL = 0OA Ty N XX T F¥T753 7% )T

b0 ICFAO = 0OV Ty bX Y T F T 737 %707 */
ATUA.TSRA.BYTE &= 0x00; /AT N T T T T TR IT

R O O O O

/* Configure NCMR

b7 NCCSEL = 0 WHEEBR/vv 7 ?d 128 BEATHI N v
b6 :4 Reserved

b3 NCMJ = 0 XA~ J #toy V¥ ¥ E/LE—F

b2 NCMF = 0 #A~F ity ¥y LE—NR

bl NCMC = 0 ¥4~ C oy %y B/LET—F

b0 NCMA = 0 # A~ A ity V¥ gLE—R %/

ATUCTRL.NCMR.BYTE = 0x00; /* ¥ A~AD A AXAX ¥ I 2%y UXy BLICKE

/* Configure TIOR2A
b15:14 Reserved

*/

*/

*/

bl3 NCKAS5 = ONCNTAS DA T MY =Ry I/ ARXXy BT h0 boa vy 7 &ER
bl2 NCKA4 = ONCNTA4 DAV " —AT v Il /) ARXXY o8I hor hrnmay s w2ER
b1l NCKA3 = ONCNTA3 DAL " —AT v I/ ARXXYrvIhor hrnmay s w2ER
b10 NCKA2 = ONCNTA2 DAL MY =Ry I/ ARXXy 2T 00 bra vy &R
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b9
b8

NCKA1l
NCKAO

b7:6 Reserved

b5 NCEA5 = O0TIA05 AJND /A X¥ v L EEHE 2 B4

b4 NCEA4 = O0TIA04 AJID /) A R % Lt /LHERE 2 %)

b3 NCEA3 = 0TIA03 AJND /A X¥ v L EEHE & B4

b2 NCEA2 = O0TIA02 AJID /) A R % Lt /LHERE 2 %)

bl NCEALl = OTIA0L AJND /A X¥ v L EEHE & B4

b0 NCEAO = 1TIA00 ASID /A X%k ¥ wIAEREZ AR */
ATUA.TIOR2A.WORD = 0x0001; /* TIAOO D/ A XX ¥ T E2HMNIEEE

ONCNTAl DA T "N —R 7 a v Il /A RXXx T brnm vy w23ER
ONCNTAQ DA T " =R Ty Il ) A XX T h T vrmay 7 Z2ER

HOEDT Ay T e Ay N 0T

/* Configure NCRAO
b7:0NCCNTAn = H'12 /A XF ¥ B H A LD EIRERE */

ATUA.NCRAO = 0x12;

/* Configure PSCRO

b15:10 Reserved

b9:0PSCn = H'

1

TR —F O ElE 2 (REMIZ-1) ITRE
ATUCTRL.PSCRO.WORD = 0x0001; /* U AF—JDO4ELLE 2 IZRE

/* Configure ATUENR

b15:10 Reserved

b9
b8
b7
b6
b5
b4
b3
b2
bl
b0

TJIE =
THE =
TGE =
TFE =
TEE =
TDE =
TCE =
TBE =
TAE =
PSCE =

0

0
0
0
0
0
0
0
1

A A~ T OAv NEWEEE I
XA~u OATr NEEEEIE
AA~G DAY NEWEEE I
AA~<F OATv NEEEEIE
AA~E OAv NEIWEEE I
X A~D OAT v NEEEEIE
AA~C DAY NEWEEE I
X A~B OAT NEIWEEEIE
AA~< A DAYy NEWEEFFA]

1 VR —=T0 00 VEMERFFA] */

*/

/* TIROO D/ A XXy N 20 ERZ 18 IZFRE  */

*/

ATUCTRL.ATUENR.WORD = 0x0003; /* BAABIOT IR —5Dh T A — K  *x/

while (1) ;
} /* End of function main() */
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25 #EFI4 JARXFY oI ETIVOFYoEIL)[FATA]

2.5.1 =

QNIRRT X INTHATE y VX v BRI, ANMENDEFICRESD /A X&RETH-0IC, #
23— BRI D L~ LA & L 2 HHE T,

ABES —— =
. : \
RELE/ A XFv ot BELIZ/ A4 XFv o)L
HM & YURELD TER FYRVLDTHER

25.2 {5 Pt AEER A

27 JAXFvUEILOEEX

F 24 T R OBE L 2 2 Z ORERERI O 1T AR LET,

+* 2.4 ATU-II#EREZ| Y {1+

{E R M EE
BF | TIA0 METDIANEEECOHFICANLET.
BEL R4 HEE
ATUENR BRAATOTYRT—SOEBEEBRELET,
ATULI PSCRO TURT—5 0 DRRALERELET.
. BRARD/ A XX UELBEE—FRELUVAD U IOV Y %K
H N
HRBLZAZ |\ CMR LET.
TIOR1A NEBAADXF Y TFXITHIVOERELET,
542 A TIOR2A JARX¥ v U IICETERNEEEELET,
S Iy ANERBRKICHADY FERBL. /A XXy oE)LOEBEHIE
LoR4 NCNTA Lxg
NCRAO JARXX oI OHBEEELET,
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2.5.3 Bh{EaREA

B 2. 8ICEEIREL A R L ET A5 5 LM EEMIFILL | High TRWH D% ) A X & e LT 5 %12,
ATy FREBDAINEEE /A XXy VBV EDERE LTHRVIARET,

ZAUZHES T SHT2546R D/N— R = 7B LY 7 b T = VBT K - THRAT /A XF v 2V EIEEAT
WET, (KIS BNy PEBRET 2856 O6)

ANES

NCRAO

NCNTAO /

e
_——
//\— K« 7aie \ //\— Ky = 7miE \

NCNTAO & NCRAO @
AURTIVFRRERELT
WELD T, COHRD
LANIWEEZERT D

VI b7 0E

=

NCNTAO & NCRAO @
AURTIVFHREELT
WAHDT, REZIEILRNL
EHZERT S

VI b7 NE

NG N,

J A RXRF¥xrvot)LiE

DANEE
JARXF¥ v oIk W
DHEHIT YD
X 28 %17/ 4 XFxv o otILBERE
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ZERALEZ A TENED

2.5.4 Y2 b x FEREA

o Eo— Lk

EDa—I)LA

IANILE P AE

A IN—F

main ATU-MOHHIZREFITLVET .

o ALK DB

KLY TIEEERIIER L TWEEA,

o EHL RO

LOREZ HaE RTEME FREDI—ILEA
PECR1 R— k E PEQ I8 F & A I TIAOO ICBRELET . 0x0001
PSCRO TYURT—5 0DHALE21ZRELET . 0x0001
ATU-TF ¥ RILARUTYURST—SDhY Y bEEE
ATUENR e L g 0x0003
BATAD/ A XXy o) HSREEXRIT/ A XXVt
NCMR LIZHEELET, 0x01 AALUN—F
TIAOO MSDAREEDILENY IS TAIUTY b
TIORTA XvTFHETHESCRELET. X 0x000f
JAXX Y EIADUEDY Oy D INARUEMESFT]
TIOR2A el g 0x0001
NCRAO JARXX N LAY ADERE OX12 [ZRELET | 0x12

KEYTFvEDLANILEGHAERINEZNDT, COLPAREIT/ A XXy oEILORNRIZHS
LRILEEZRELET,
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2.5.5 yo7nrnss A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Leading-edge noise cancellation.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* W— FDOFERE */

/* Configure PECRI1

bl5:14 PETMD = 0PE7 AHS (K—1})
bl3:12 PE6MD = 0PE6 A/ (K— )

bll Reserved
010 PESMD = OPES5 AHJ1 (AK—H)
b9 Reserved
b8 PE4MD = OPE4 AH1 (R—1F)
b7 Reserved
b6 PE3MD = OPE3 A1 (FK—h)

b5:4PE2MD = 0PE2 AN (R— 1)
b3:2PEIMD = O0PE1 A/ (K— 1)

bl Reserved
b0 PEOMD = 1TIA00 A/ (ATU-III) */
PORTE.CR1.WORD = 0x0001; /* PEO % TIA00 AJJIZFRIE */

/* ATU-MOFERTE */

/* Configure TIOR1A

bl5:12 Reserved

bl1:10 IOA5 = 0 TIA DA V7 v bFv 7 F vk

b9:8I0A4 = 0 TIA DA V7T v h¥¥ FF ¥k

b7:6I0A3 = 0 TIA DA VT v bXy I F ¥

b5:4I0A2 = 0 TIA DA 7 v b¥¥ FF ¥k

b3:2I0A1 = 0 TIA DAV v bXy I F ¥

bl:0I0A0 = TIA DB BN Y TICRA IZF ¥ 7TF v x/

ATUA.TIORIA.WORD = 0x0001; /* TIA00 DIMH ENY =y VT ICRAIZK Y S F v */
/* Configure TSRA

b7 OVFA = 0 ATy "X T Fx 7537 %707

b6 Reserved

b5 ICFAS = 04 V7Y b Y T F¥TI753 7% 07T

b4 ICFAL = 0OA Ty WX X T TFXT757 7% 07T

b3 ICFA3 = 04 V'Y NX XY T F¥T753 7% 07T

b2 ICFA2 = 04 VY WX XY T TF¥ T3 7% 07T

bl ICFAL = 0OA Ty N XX T F¥T753 7% )T

b0 ICFAO = 0OV Ty bX Y T F T 737 %707 */

ATUA.TSRA.BYTE &= 0x00; /AT N T T T T TR IT x/

R O O O O

/* Configure NCMR

b7 NCCSEL = 0 WHEEB /vy 7D 128 BETHI NT v
b6 :4 Reserved

b3 NCMJ = 0 #A~J Ty VFy ELE—FR

b2 NCMF = 0 # A~ F ity V¥ 2LE—R

bl NCMC = 0 ¥4~ C oy %y B/LET—F

b0 NCMA = 1 #A~A ATy UVF o BLE—FR %/

ATUCTRL.NCMR.BYTE = 0x01; /* A ~AD/ A XX ¥ L EBITEEITT o IF v U BIVIIRE */

/* Configure TIOR2A
b15:14 Reserved

bl3 NCKAS5 = ONCNTAS DA T MY =Ry I/ ARXXy BT h0 boa vy 7 &ER
bl2 NCKA4 = ONCNTA4 DAV " —AT v Il /) ARXXY o8I hor hrnmay s w2ER
b1l NCKA3 = ONCNTA3 DAL " —AT v I/ ARXXYrvIhor hrnmay s w2ER
b10 NCKA2 = ONCNTA2 DAL MY =Ry I/ ARXXy 2T 00 bra vy &R
RO1AN1171JJ0100 Rev.1.00 Page 27 of 214
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b9
b8

NCKA1l
NCKAO

b7:6 Reserved

b5 NCEA5 = O0TIA05 AJND /A X¥ v L EEHE 2 B4

b4 NCEA4 = O0TIA04 AJID /) A R % Lt /LHERE 2 %)

b3 NCEA3 = 0TIA03 AJND /A X¥ v L EEHE & B4

b2 NCEA2 = O0TIA02 AJID /) A R % Lt /LHERE 2 %)

bl NCEALl = OTIA0L AJND /A X¥ v L EEHE & B4

b0 NCEAO = 1TIA00 ASID /A X%k ¥ wIAEREZ AR */
ATUA.TIOR2A.WORD = 0x0001; /* TIAOO D/ A XX ¥ T E2HMNIEEE

ONCNTAl DA T "N —R 7 a v Il /A RXXx T brnm vy w23ER
ONCNTAQ DA T " =R Ty Il ) A XX T h T vrmay 7 Z2ER

HOEDT Ay T e Ay N 0T

/* Configure NCRAO
b7:0NCCNTAn = H'12 JARF v BILEA LD FIRERE

ATUA.NCRAO = 0x12;

/* Configure PSCRO

b15:10 Reserved

b9:0PSCn = H'

1

TR —F O ElE 2 (REMIZ-1) ITRE
ATUCTRL.PSCRO.WORD = 0x0001; /* U AF—JDO4ELLE 2 IZRE

/* Configure ATUENR

b15:10 Reserved

b9
b8
b7
b6
b5
b4
b3
b2
bl
b0

TJIE =
THE =
TGE =
TFE =
TEE =
TDE =
TCE =
TBE =
TAE =
PSCE =

0

0
0
0
0
0
0
0
1

A A~ T OAv NEWEEE I
XA~u OATr NEEEEIE
AA~G DAY NEWEEE I
AA~<F OATv NEEEEIE
AA~E OAv NEIWEEE I
X A~D OAT v NEEEEIE
AA~C DAY NEWEEE I
X A~B OAT NEIWEEEIE
AA~< A DAYy NEWEEFFA]

1 VR —=T0 00 VEMERFFA] */

*/

/* TIAROO D/ A RAFXx oAU 20 ERAZ 18 IZFRE */

*/

ATUCTRL.ATUENR.WORD = 0x0003; /* BAABIOT IR —5DH T e REZ— K */

while (1) ;
} /* End of function main() */
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2.6 E}EH 5 A2 FEBRIE[Z A4 < C]

2.6.1 BME
201" T L 91T, A FOFEAENE LR E RAMICEMHLET, SMENODAL X Y T%2
BISZTC, TOMOH 7o ZEETEFRTDH L TA_Y ME OB ZHE L £,

HmEA<THhoD

ARVEMYH

TCNTCO

AR DR

A
v

29 ARV FEHAIESAAZIVY

2.6.2 {5 Pt AEER A
T LICH N R OBIE L 2 2 % OFSEEEI 0 T 2R L E T,

% 25 ATU-IIHEEEIY {1+

GER%F HaE
i%F | TCLKA MES B/LRECOBFITANLET,
BEL R4 HaE
ATUD ATUENR | &8/ YPTURT—50OBFERELFT.
HEL SR A PSCRO TVRT—5 0DHELEHRELET,
CBCNT SO09 7 RR 45 ICRIET DNBANEEDBREELET,
TIORCH1 AT CHDIOakO—)LEEEFELET,
TIERCT TICI A>Ty bF 4 TFvEIUAHEHA/ BRI ERELET
TSRCO ATy b ¥ TFARRELEBEICTIS TNty hShET,
242 C - T
LS4 GRC10 :l‘z/\??v%d)ﬁﬁia&m%iﬂ'o
TSTRC 24T CONYY FBIEFEHAEILLET,
TCNTCO 24X CORYPHERDHD A TY,
TCRCO 242 COBEEZELET,
PFC LU R % ﬁgﬁf WEMAEERE LET,
INTC L X4 | IPRO8 IMICIO DA > Ty b TFvEYAHDEBEEFEZRELET,
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2.6.3 B {FEREA

210ICEMERIR AR LET, SHT2546R DNN— R 7 =7 BIRY 7 h 7 = TR L > TA X FDJH

BIRE 24TV E 9, TIOC10 (35225 D AS) T, S2H BBV ST D IMERICATONE T,

TIOC10(*)

4488 TCLKA } § § ; § § § ; § § § ;
|

GRC10

B

TCNTC1  — |

TCNTCO

=

//7v—P@I7ME

~

- IMFC10 ¥4

VI bz T70E

CAVRTFIYFISTHIUT

[THA
-TCNTCOZ2 U7

.

 TCNTCO % 0x500 TEIY, 41 N>
F—ESDOFEEERD T, E#i(cycle)

/

210 A~ hE#EAIBERE
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2.6.4 Y2 by PEREA
o FEa—/ LA
EV21—ILE SANILE HRE
A UIIN—F2 main ATU-IO#MEAEZREEITVET .
ARy FEBAE | IMIC10 ICFAQ IZ& > THEENL . ICRAO DIEICK 2 T/NILADEZAELET,

o A DH]

SNILEA HEBE T—4 K FREC I
AR MOEHICHUETIAIZIATIEFRELET .,
AR FORPEFROXTREY FET, unsigned o S
cycle LR FOEB(Ns)=% 1 1B x P ¢ EIHI4OMHz B){EES | long IR DRBRAE
25ns) X 10 (F1) R —5 D5 EL)
o L Y AZMIA
LERAEE HRE ERE(E FRES 2L
PD12 ifiF% TCLKA #ge(V O v o/ X 4 B4t
PDCR2 HAD)RELET. 0x0100
PDCR1 PD4 % TIOC10 AHAICHELET. 0x0100
PSCRO TYRT—5 0 DHELE 10I2ZELET. | 0x0009
ATUIZ AR CRUTYRT—5DAY Y FE)
ATUENR bt 0x0009
AALSRZ 10 DI VRFIIFRU. O~
TIORCH FYUFREBOBELRELET. 0x0008
TIOC10 IZ T 2 RTIVFEIYURAAZE A J—F >
TIERCH L g 0x01 v v
GRC10 'ILCiN;m IZXIET A URTIVFOEEZERT 0x00005000
TCRCH ;77D‘y’) 125980991\ 0 THESEFE O0X0C
AA4TCOHFITIOYI 0. 1DHI FDE)
TSTRC EEHAILET, 0x03
= 1) A 5 )
IPROS 'I;OCO0,01 DENYRAABERDEBLEEFRTELE 0xF000
TSRCH ;47 COAVRTRYFIZTTEIVTLE | yccio-0 | 1~> FEBE
TCNTCO BTN EIYTLET, 0x00000000 | =
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2.6.5 yo7nrnss A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Periodic measurements of the event.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

volatile unsigned long cycle;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)
{
cycle = 0;

/* B RNERE */

/* Configure PDCR2

b15:12 Reserved

b11:10 PD13MD = 00 pD13 A1) (R—1H)

b9:8PD12MD = 01 PD12 TCLKA AJJ (ATU-III)

b7:6 PD11IMD = 00 PD11 AH) (R— 1)

b5:4 PD10OMD = 00 PD10 A (AR— 1)

b3:2PDIMD = 00 pD9 AHT) (K— 1)

bl:0PD8MD = 00 PD8 A (R— 1K) */

PORTD.CR2.WORD = 0x0100; /* PD12 W F % TCLKAHEHE (7 2 v 7 32 4 ASNE AT ITEHRE
*/

/* Configure PDCR1

bl5:14 PD7MD = 00 pD7 A1 (R— 1)

b13:12 PD6MD = 00 pD6 A7) (R— 1)

bll:10 PD5MD = 00 pD5 AT (F— 1)

b9:8 PD4AMD = 01 PD4 TIOC10 AHJ1 (ATU-TII)

b7:6 PD3MD = 00 PD3 AT ((K— 1)

b5:4 PD2MD = 00 pD2 A (R— 1)

b3:2PDIMD = 00 pD1 AH) (R— 1)

bl:0PDOMD = 00 PDO AH ) (R— k) */

PORTD.CR1.WORD = 0x0100; /* PD4 ¥if-% TIOCLO0 H&RE (22> ~T ~ v F A ITRE

*/

/* ATU-IDOFRE */
/* Configure TCRC

b7 FCMCn3= 0 (ALY A% GRCn3 TOIR
b6 FCMCn2= 0 ALY A #Z GRCn2 TOMfla <7~ v FEk
b5 FCMCnl= 0 LY A% GRCcnl TOMffH =<7 < v FEIE
b4 FCMCnO= 0 ALY A #Z GRCnO TOMf a7~ v FE 1
b3 PWNnO = 1  PWM E— RCHEIE

1

b2:0CKSELCn = 100 7Ry /NRA 4 THUL |k x/

a7y FER

ATUC.SUBBLOCK[1].TCRC.BYTE = 0x0C; /* V77 mav 1 &7av IR 4Ny AN

n) TEME */

/* Configure TIERC
b7:5 Reserved

b4 OVECn = 0  OVFCn Tk 2E| V) AZLB R 528 1

b3 IMECn3 = 0 IMFCn3 (2 & B EI 0 AR E R %28 |
b2 IMECn2 = 0 IMFCn2 2 & AHI VD IAHER A28 E
bl IMECnl = 0 IMFCnl (2 D%V IAFE R %28 |
b0 IMECn0 = 1 IMFCn0 2 & BHI D IAHERZFFA] *~/

ATUC.SUBBLOCK[1].TIERC.BYTE = 0x01; /* TIOCLOICKNT D a7~ v FEYALZH

] */

/* Configure TIORC

bll Reserved

b10:8 IOCn2 = 000 a7y FEEE
b7 Reserved

b6:4I0Cnl = 000 a7y FEEIE
b3 Reserved

RO1AN1171JJ0100 Rev.1.00
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b2:0I0Cn0 = 011 L RY =y FTRITIVET] */
ATUC.SUBBLOCK[1].TIORC.WORD = 0x003; /* ALY RAZ 10Dars<X7<=vF T v
*/

/* Configure GRC

b31:0 WHLZARZFT—H*/

ATUC.SUBBLOCK[1].GRC[0] = 0x00000500; /* T X7 < v TFDfEH%Z 0x500 |ZF%E
*/

/* Configure TSTRC
b7:5 Reserved

b4 STRC4 = 0  TCNTC4 DH v MNEWEZ{EIE

b3 STRC3 = 0  TCNTC3 OH 7 MEEA{EIE

b2 STRC2 = 0  TCNTC2 DH v FNEWEZ{EIE

bl STRC1 = 1  TCNTCl OH v NEWEZFFAT

b0 STRCO = 1  TCNTCO DH Wy NEWEERFFR */

ATUC.TSTRC.BYTE = 0x03; [ BA=CYTT a7 0,10 NeAX— ]
*/

/* Configure CBCNT
b7:6 Reserved

b5:4 CB4EG = 01 7y JNRR 4R vy OSB3 oy DR
b3 Reserved

b2 CB5SEL = 0 a7 RA 5487 2y 7 AJ1B (TCLKB)
bl:0CB5EG = 00 ray JNRRA 50 ay s Oy PR A L x/

ATUCTRL.CBCNT.BYTE = 0x10; /* 72w 7 /NRA4INEEANDNSL LR =y DEFTITH T
koox/

/* Configure PSCRO
b15:10 Reserved

b9:0PSCn = H'9 FU R —FONREkE 10 (REMIZ-1)ITHT */
ATUCTRL.PSCRO.WORD = 0x0009; /x U RT—T D4 fEE 10 ICRE */

/* BN IABTRE */
/* Configure IPROS8

bl5:12 ATU-C1(IMIC10-13 H'F KHEST B EI D AR OBINENLL % 15 (ZERE

) =
bll:8 ATU-CL(OVICl) = H'O st 2 E D A B OESENAN 2 0 2R TE
b7:4ATU-C2 (IMIC20-23) = H'O SIS 5B AR OBEIENENL % 0 I[ZFETE
b3:0ATU-C2 (OVIC2) = H'0 ST 2 E 0 A B DOESENARL 2 0 IZFRTE */
INTC.IPROS.WORD = 0xF000; /* TIOC00,01 DE|Y IALMEIEINAN 2 15 IZFRE */
set_imask (0); /* BIDIAB< AT LL% 0 IRRTE */

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 2A~ 3T DAYy NEEEEIE

b8 THE = 0 YA<H OB NEMEEZEIR
b7 TGE = 0 AA~<G DHvY NEMEEEIE
b6 TFE = 0 A=F OHUY NEMEEZEIR
b5 TEE = 0 AA~<E OHvY NEEEEIE
b4 TDE = 0 A<D OHUY NEMEEZEIR
b3 TCE = 1 AA~C OAvY NEWEEFFR]
b2 TBE = 0 A= B OHUY NEIEEZEIR
bl TAE = 0 AA~<n OHvY NEEEEIE
b0 PSCE = 1 TYARF—FOHh T NEMEEFFR] */
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ATUCTRL.ATUENR.WORD = 0x0009; /* BACBIOYT IR —FDOH T FaeAF— |
*/
while(1); /* ERL—TFIZANY | */

} /* End of function main() */

/*******************************************~k~k~k~k~k~k~k**************************

* Function Name : IMIC10

* Description : I UNT = v FEYIAL
* Arguments . none
* Return Value : none

**************************************************'k'k'k***********************/

void IMIC10 (void)

{
/* Configure TSRC
b7:5Reserved

b4 OVFCn &= 1 F =T a1 —FE

b3 IMFCn3 &= 1 ATy MY TTF v, AT T T T TR

b2 IMFCn2 &= 1 ATy XX TTFv, AT vTFT T T IR

bl IMFCnl &= 1 ATy MY TTF v, AT T T T TR

b0 IMFCnO &= O ATy " XY TFx, avXTvyFIITTHIIT */
ATUC.SUBBLOCK[1] .TSRC.BYTE &= OxFE; /* 33/f<7“7t73;7f75ﬂ§
7 U7 */

/* 0x500 CTEID, A X b —EIOEPAERDD */
cycle = (ATUC.SUBBLOCK[O].TCNTC / ATUC.SUBBLOCK[1].GRC[0]);

/* Configure TCNTC

b31:0 HAXATLF */

ATUC.SUBBLOCK[0] .TCNTC ~= ATUC.SUBBLOCK[O0O].TCNTC;
} /* End of function IMICI10() */
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27  BEBI6 /SNILARBA(MITLEA, BARDAIU NI YT)E 47 C]

2.71 =

21N T L9, =R T VRE NI VD LET, AEREEZ BT D410, ¥ A ~vEIfEE—
K% PWM £— RICRELE T,

Hi 7 |
High H 5 | Low iR

LIA
VI‘
'

A

A 4

211 kY ILHA

27.2 {3 ARt REER BR
F 261 E T R OB L Y A X OFSEEEI ) (1 2R L9,

+* 2.6 ATU-II#EREZ|Y) {1+

15 P+ HaE
i%F | TIOC00 | /SLREHALET,
BELORA HaE
ATU-II ATUENR | BEATXOTYRT—SDEEERELET,

HBLPX4A | PSCRO TYRT—Z5 0DRELLERELET,

TIORCO |24 < COHEELTHEELET,

24<C TCRCO FAICOEBEE—F, VOVINRERELET,
LYR%E GRCO00 BARERELET,

TSTRC BARC YT TOVIDAIVADEELRELET,
PFC LY X% | PDCR1 I FHREEERELEYS.
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2.7.3 B {FEREA

212ICEEFBAZ R LET, ZHUCHES T SHT2546R D NN— R =27 RBIONY 7 h =2 THHIC L - T
2L A N E2ITVE T, PWM E— F T, TCNTCO & GCROO & D 2 X7 < FHART TCNTCO O i
0127 V7 &i, TCNTCO IZFFE 0 b v X EEAITWET,

GRCO00
TCNTCO
TIOCO00
N— K9 7
- TCNTCO & GRCO00 ™
AURTIVFRE
- IMFC00 Mt v k
- TIOC00 % FF L B
YIJ b7
BIZHhY FHEA
212 NILAHAEERE
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2.7.4 V7 ko T7ERHA

o Ea— L

EDa—ILE

SRILE R

(3]a3

A UIIN—FY

main ATU-MOHWHZREZFITVET,

o ALK DB

AREAT TIIEBIMEM L THEEA,

o LY XZDIH

LORAA%Z B4 RE REE FHE I
o s e —zn
PDCR1 ;I': k DO i+ % A D+ TIOC00 IZEREL E 0x0001
PSCRO TYVRT—50DHELE10IZEELET, 0x0009
ATUENR BAX CRUTIURT—50ADY FORER |
ELET.
SHALSRZ00DaAVRTIYFED, aR
TIORCO 7R UFREBOBEERELET . 0x000 A N—F
HJJowys Co myoyyEIR, 8EE—F
TCRGO DHE. BEHIURTTYFOREEFNET, | 008
AT s > R » e
GRCO00 ';_CZL\JTCO (2T HaRTIYFDEZHET 0x00005000
eTRG ;77&‘/’7 0. 1TOPT> FOBAHAELE |
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2.7.5 yo7nrnss A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Pulse output (toggle output, timer counter clear).

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{
/* BR— NDORBRE */
/* Configure PDCR1

bl5:14 PD7MD = 00 pD7 AT (GK— 1)

b13:12 PD6MD = 00 pD6 A (R— 1)

b11:10 PD5MD = 00 pD5 A7) (R— 1)

b9:8 PD4MD = 01 pD4 A (R— 1)

b7:6 PD3MD = 00 PD3 AT ((K— 1)

b5:4 PD2MD = 00 pD2 A (R—R)

b3:2PDIMD = 00 pD1 A (R— 1)

bl:0PDOMD = 01 PDO TIOC00 AHJ] (ATU-III) */

PORTD.CRL.WORD = 0x0001; /* PDO % TIOC00 M AH I
*/

/* ATU-TIDOFRE */
/* Configure TSTRC
b7:5 Reserved

b4 STRC4 = 0  TCNTC4 DH v FNEWEZ{EIE

b3 STRC3 = 0  TCNTC3 ®OH 7 MEEA{EIE

b2 STRC2 = 0  TCNTC2 DH v FNEWEEZ{EIE

bl STRC1 = 0 TCNTC1 O FH 7> MEMWEZ{EIE

b0 STRCO = 1  TCNTCO DH Wy NEWELRFFR */

ATUC.TSTRC.BYTE = 0x01; /x AA~wCcHTTay
*/

/* Configure TCRC

b7 FCMCn3= ALY A H GRCn3 TOME 2 T~ v F2E Ik
b6 FCMCn2= LA Z GRCn2 TOHl 2 X7 < v F
b5 FCMCnl= ALY A H GRCnl TOMH 2 T~ v F2EE

=

a LR vy FEE R
b3 PWNnO PWM E— R CEIfE
b2:0 CKSELCn 00 7y Z/NAQ ThHhUY b */

0
0
0
b4 FCMCnO= 0 (ALY A% GRCnO TOIRG
1
0

BOE (HABTE)

0DAT Y FaeAHK— |

ATUC.SUBBLOCK[0] .TCRC.BYTE = 0x08; /* V77 uv 7 1% 0y IR 04NE7 ay 7 AT

) TEME  x/
/* Configure TIORC
bl5 Reserved
bl4:12 I0Cn3 = 000 WHL Y AHZ 03 a7~ v FE-
bll Reserved
pl0:8 IOCn2 = 000 WHLYAHZ 02 a7~y FE
b7 Reserved
b6:4I0Cnl = 000 WHLVYAZ 01 a7 < v FEIk
b3 Reserved
b2:0I0Cn0 = 011 WHLYAZ 00 2 XT7~<vFTRITIVHET] */

ATUC.SUBBLOCK[0] .TIORC.WORD = 0x0003; /* WALV YA %X 00 Da X7 <vF T rIIIHT)

*/

/* Configure GRC

p31:0 WHLIRET—X (a2 X7~y FITHEH) */

ATUC.SUBBLOCK[0].GRC[0] = 0x00005000; /* I <7< v FDfE%
*/

/* Configure PSCRO
b15:10 Reserved

0x50 |ZFXE
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b9:0PSCn = H'9

ATUCTRL.PSCRO . WORD 0x0009;
*/
/* Configure ATUENR
b15:10 Reserved
b9 TJE 0 2L~ T
b8 THE 0 HA~<H
b7 TGE 0 v de]
b6 TFE 0 AATE
b5 TEE 0 AA~E
b4 TDE 0 HA~D
b3 TCE 1 A~ C
b2 TBE 0 A~ B
bl TAE 0 A< A
b0 PSCE
ATUCTRL.ATUENR.WORD 0x0009;
*/

while (1) ;

} /* End of function main() */

FY R —FO4yEkAE 10 (GREMIZ-1) IT3RE */
/x TN A —TO4 A 10 ICERIE

D NEMEAEE I
DH 7 NEEE I
D NEMEAEE I
DH 7 NEEE I
D NEMEAE{E I
DH 7 NEEE I
DH 7 NENMEEFFA]
DH T NEEER I
DH 7 NEEE I

TV R —=FOHh T NEMEETFR] *+/

/x BA<2CBIOTY Ay —FDh Y FEEfE
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28 EMEBI7 /NILAHA(RTILHEA, aURTFEME) 24 < C)

2.8.1 =

X 213123 Lo, —EBOFEMT v RE NV LET, AREEFCIX HIGH & Low DY) Y % #
AT Har X7y FEOMETEHTLHZ Lok, "V AMNEEILET,

H 5

Hiah H 1 Low i

A
\ 4
A
\ 4

213 ~UILHA

2.8.2 {5 Pt AEER A
2GR OBE L 2 X ORI F T 2R~ LET,

+ 2.7 ATU-II#EREZ|Y) {1+

{3 FimF HHE
i F | TIOC00 | /SLREHALET,
BIEL X4 fhE
ATU-II ATUENR | &84T P TURT—SOBEERELET,

HELPRXHE | PSCRO TURT—S 0DRELEZRELET,

TIORCO |24 COHEEEHRELET,

TIERC ATy bFY TFv/aARTIYFEIYAHDHFA/ZELEFH/ELET
TSRC AVTY RF XY TFX/ARTIVFREBIZISDNEY FEhFET,
GRC BEZERELET,

TSTRC B4R C EHTITOVIDHIVADEEERELET,

PFC LY X% | PDCR1 I FHEEZERELET,

INTC LY X4 | IPRO7 IMICOO DAV RT7IYVFEIVAADEBEEEHRELET,

243 C
LTRA
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2.8.3 B {FEREA

A4 EMEREEZ R LET, ZHICHES TSHT2546R D N—F 7 =2 7B IRV 7 by = 7TUFIZ L~ T
NIV AM N EATNET, A~ 7% TCNTCO L a7 <y FHLTY AKX GRCOO & DAL XT < vF
NFEATDHE. GRCOOITHFZMEL £,

AREVER]TIX GRCOO DAL I —E N 5 DT, —ED High/Low lEZ &> UL AN a4,

TCNTCO DB /
1 GRCOQ -------------------

GRCOO ____________ /
0x0000 >
INJLR
N—FKT 70 N— K - 70
- IMICO0 4 - IMICO0 %4
- TIOC00 M5 kL 73 - TIOC00 A 5 5L
w5
Y bz 7NIE VAvE kg% ]
- GRCO00 += 0x50 - GRCO00 += 0x50
214 NILAH A EMEIRIE
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2.8.4 V7 ko T7ERHA

o Ea— L

EDa—ILE

SRILE HBE

A UIIN—FY

main ATU-MOHWHZREZFITVET,

BaVR7IvF
I—F 2

IMICOO | ICFCO0 IZ&->Ti#EEIL. TSRCZ2 V7L, RALCX%A 00 DEIZME
FAS3FBICE>TaAVURTIVFEBUHELERGEICLED,

o fEMAKDHN

KL 2T TIEEERIIER L TWEEA,

o EHL RO

LORE 4 HRAE REMB | FEAED2—L
— i i -
PDCR1 ;I‘: k DO ¥+ % AtH AiHF TIOC00 [ZERE L F 0x0001
PSCRO TUZRE—5 0DHELE 10ICRELET, 0x0009
N _ = N B
ATUENR BARCRUTIYVRT—5SDAhY Y FEMEZERTE 0x0009
LET,
REALSZAZ 00 NI VRFIVFEY., TR
TIORCO FIYFREBOBELERELET, 0x0003 PN
TIERCO TIOC10 [CHET 2 VAT Ty FRIYRHEF |
ALET.
XTI R Y B En'r.ﬂ
GRCOO g?ﬂh(ﬁﬁ?é:/A77J%®L§zm 0x00005000
TSTRCO HJJOov s 00hor COEEHFAEZLET ., | 0x01
TCNTCO DA v R7 T v FEIY AR ERDEL
IPRO7 R LET. OXOOFF
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2.8.5 yo7nrnss A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Measurement of Pulse period.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main (void)

{
/* R— FOFRE */
/* Configure PDCR1

bl5:14 PD7MD = 00 pD7 A1 (RK— 1)

b13:12 PD6MD = 00 pD6 AT (F— 1)

bl1:10 PD5MD = 00 pD5 A7) (RK— 1)

b9:8 PD4MD = 01 pD4 A (R— 1)

b7:6 PD3MD = 00 PD3 AT ((K— 1)

b5:4 PD2MD = 00 pD2 A (R—R)

b3:2PDIMD = 00 pD1 A (R— 1)

bl:0PDOMD = 01 PDO TIOCO00 A1 (ATU-III) */

PORTD.CR1.WORD = 0x0001; /* PDO % TIOC00 O A INIERE (K11 */

/* ATU-TIDORE */
/* Configure TSTRC
b7:5 Reserved

b4 STRC4 = 0  TCNTC4 DH v FNEWEZ{EIE

b3 STRC3 = 0  TCNTC3 ®OH 7 MEEA{EIE

b2 STRC2 = 0  TCNTC2 DH v FNEWEZ{EIE

bl STRC1 = 0 TCNTC1 O FH 7> MEMWEZ{EIE

b0 STRCO = 1  TCNTCO DH Wy NEWELRFFR */

ATUC.TSTRC.BYTE = 0x01; /* BA=CcHTTavy 7 oDy hEAX— |
*/

/* Configure TIERC
b7:5 Reserved

b4 OVECn = 0  OVFCn T X A% Y AR 224 (|

b3 IMECn3 = 0 IMFCn3 (2 & B EI 0 AR E R %28 |
b2 IMECn2 = 0 IMFCn2 (2 & A HI VD IAHER 228 E
bl IMECnl = 0 IMFCnl (2 D%V AR E R %28 |
b0 IMECn0 = 1 IMFCnO 2 & BV IAHERZFFA] *~/

ATUC.SUBBLOCK[0] .TIERC.BYTE = 0x01; /ATy FTT T 00K DHarRT ey
FE V) AT B FFR] * /

/* Configure TIORC

bl5 Reserved

bld:12 I0Cn3 = 000 JAHL I A% 03 a2 X7 < v FiL
bll Reserved

bl0:8 IOCn2 = 000 WAL RAZ 02 a7~y FEIk
b7 Reserved

b6:4I0Cnl = 000 HWHLYZAX 01 a7~ v FEL

b3 Reserved

b2:0I0Cn0 = 011 WHLYZZ 00 a X7~y FThIIVHT */
ATUC.SUBBLOCK[0] .TIORC.WORD = 0x0003; /* WAL A X 00 Da X7~ vFTM VHEN
*/

/* Configure GRC
031:0 WHVIPRET—X (a>XT<yFIHEH) */
ATUC.SUBBLOCK[0].GRC[0] = 0x00005000; /* T X7 < v FDOfE%E H'50 IZFRE */

/* Configure PSCRO
b15:10 Reserved

b9:0PSCn = H'9 TR —T Ok E 10 GREMEIT-1) ITRE */
ATUCTRL.PSCRO.WORD = 0x0009; /xR — OD/\}—JJ:I:% 10 IZRXTE */
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/* Configure IPRO7

bl15:12 ATU-B(CMIBO,1l) = H
b11:8 ATU-B(CMIB6, ICIBO)
b7:4ATU-CO (IMIC0O0-03) = H

"0 ST 2 E 0 A B DOESENAR 2 0 123X E
H' 0% T D E 0 AR OEESEINAN. &2 0 1ZF%E

'F K Id L H 0 IAZ OBESENARL 2 15 [TRE

el

|

b3:0ATU-CO (OVICO) = H'F SHGT DB A OBIENENL % 15 [ZFEE */
INTC.IPRO7.WORD = OxO00FF; /* IMICOO, OVICO D&V AHMEEINEN. Z 15 ITFRE
*/

set_imask (0); /x Bl ARZR~< AT LUk 0 ITREIE */

/* Configure ATUENR
b15:10 Reserved

b9 TJE = 0 AA~< T OHvY NEMEEEIE
b8 THE = 0 HA<H OHYY NEEEZEIR
b7 TGE = 0 A~ G OHvY NEMEEEIE
b6 TFE = 0 HA<F OHUY NEMEEZEIR
b5 TEE = 0 HA<E OHUY NEMEEZEIR
b4 TDE = 0 A A<D OHvY NEMEEEIE
b3 TCE = 1 AA~C OHvy NEWEE A
b2 TBE = 0 XA~ B DOH v NEEEEILE
bl TAE = 0 A=A OHYY NEMEEER
b0 PSCE = 1 TV R —FOH v NEEERFR */
ATUCTRL.ATUENR.WORD = 0x0009; /* A CRBIOTI R —FDh v F&#ifE
*/
while (1) ;

} /* End of function main() */

/******************************************~k~k~k*******************************

* Function Name : IMICOO

* Description : I UNT = v FEYIAL
* Arguments ¢ none
* Return Value : none

************************************************'k'k'k'k'k***********************/

void IMICOO (void)

{
/* Configure TSRC
b7:5Reserved

b4 OVFCn &= 1 F =T 1 —FE

b3 IMFCn3 &= 1 ATy "X TFv, AT vF T T 0 iR

b2 IMFCn2 &= 1 ATy XX TTFv, AT T T T T EER

bl IMFCnl &= 1 ATy " FRXYTFv, AT vF T T 7 iR

b0 IMFCnO &= O ATy "X TF v, ATy FT535% 00T */
ATUC.SUBBLOCK[0] .TSRC.BYTE &= OXFE; Jx AT T TT TR UT
*/

/* Configure GRC
p31:0 WHLIRET—X (aoXT<yFITHEH) */
ATUC.SUBBLOCK[0] .GRC[0] += 0x5000; /* WHL P AZOa L R7 < v FOfE% 0x50 BN
*/
} /* End of function IMICOO0() */
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29  #EFI8 sNILRHA(High/Low 1EHE A, a URTFHEME) 42 4 < C]

2.9.1 B=
2ISIRT L oIS, —EORABI TR E bV LET,

AEHEFITIZAR— MO HIGH & Low DYV 2 XA I Tk, ZA <D a7 < v FEINE CTHH
L7, a7~y FRAERIAR— RO High/lLow 22UV K252 & T, “AVARDEITOVET,

W5 [

Hiah tH 7 : Low tH A
|
|

A
Y.

A
A 4

215 K~ ILHA

2.9.2 {5 Pt AEER A
# 28I NG TR OBE L 2 X OFERREI T 2R LET,

& 2.8 ATU-II#EREZ|Y) {1+

fERHF HEAE
% F | PEO BESNELALDOSLRAEHALETS,
BEEL S R4 HaE
ATU-II ATUENR | &2 A IV TYRT—SDEEEZRELET,

H£BELURXS |PSCRO | FURT—Z 0DREALERELET .
TIORC 24T CDHERERELET,
TIERC AT XX TFY/AURTIYFEIYAHDHFRI/ZEILERELET

ii;g TSRC AT XY TFX/AVRTIVFRERIZISINEY FEhET,
GRCO0 | RE#iZRELET.
TSTRC |24 C &Y TIOvIDHhIUIDEEERELET,

PFC LS 2 4 PEIOR PEO i FD A AAEEHRELET,

PEDR PEODHEALARILZEZHRELET,
INTC LY X4 | IPRO7 IMICOO DU RT7I Y FEIYVIAHDBEEZRELET,
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2.9.3 1R A

2I6ICEMEREEZ R LET, ZHICHES TSHT2546R D N— KR =2 7B IRV 7 by = TUFIZ L~ T
NIV AM N EATNET, A~ 7% TCNTCO L a7 <y FHLTY AKX GRCOO & DAL XT < vF
NFEATDHE. GRCOOITHFZMEL £,

AREVER]TIX GRCOO DAL I —E N 5 DT, —ED High/Low lEZ &> UL AN a4,

TCNTCO OO /
* GRCOQ -----------------oc

GRCOO ____________ /
0x0000 >
IN)LR
N— Kz 7u0E N—FR9z7n0e
- IMICO0 4 - IMICO0 F 4
- TIOC00 A 5 High”tH 73 * TIOCO » 5"Low”tH A3
VAN EWL |k vl Ny k]
- PEDR.DROIZ1 ZE VY k - PEDR.DROZ0IZH )7
K-GTCOO += 0x50 / K-GTCOO += 0x50 /
216 NILAHAENERE
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2.9.4

YD kT PEREA
E Y o —/LinBH
ECa1—ILE SRNILE HHe
A UIIN—F2 ATU-IO#MEAEZREEITVET .
HAOnTIYEZ IMICOO | ICFCO0 Ik > Ti#EEIL. PEODHALANILDYYEZ, ELU
IW—F > BaURT7IYFAOUBEITVET
i 2 $ DR

KL 2T TIEEERIIER L TWEEA,

fFHL Y2 %O
LERAEE W BE ERE(E FEARES -
PEIOR R— b PEOSWmFZEARABAICKELET, 0x0001
PSCRO TNVRT—5 0DHELE 10IZHRELET, 0x0009
ATU-IZ AR CRUTYRT—SDHhIU b+
ATUENR BEERE £, 0x0009
AALSZRZ20NDaAVRTIVFRY. OUR
TIORCO FRUFREBOBAERELET, 0x0001
TIOC10 TGS 2 VRT7TITYFEIYAHE
TIERCO s LEd 0x01 A —TF o
XTIy M R » =] Eﬂ-""‘
GRCOO ;C%I,J\JTC1 g 2aAURTFIVFDEETERT 0x00005000
HJJO0v2 0.1 Dh 92 FOBEDFRI 5%
TSTRC ELET. 0x01
TCNTCO DA URT7I Y FEIVIAAERDEL
IPRO7 EERE LET. Ox00FF
PEDR PEO OH A¥HEZ Low [CERELE T, 0x00
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2.9.5 yo7nrnss A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).

* C/C++ compiler package for the SuperH RISC engine family

* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Pulse output. (Switchable output High / Low, compare the added value)

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* R— RNOEE */

/* Configure PEIOR

b15:14 Reserved

b13:0 PEnIOR RS T DT DO AMNEE 0:Input 1:0utput */

PORTE.IOR.WORD = 0x0001; /* PEO Z MM E */

/* Configure PEDR

bl5:14 Reserved

b13:0 REnDR = H'001 X9 dumfon "1 M) *+/

PORTE.DR.BIT.DRO = 1; /* PEO OYWIEA High IZRRE */

/* ATU-TIDORE */
/* Configure TSTRC
b7:5 Reserved

b4 STRC4 = 0  TCNTC4 DH v FNEWEEZ{EIE

b3 STRC3 = 0  TCNTC3 DA 7 MEEA{EIE

b2 STRC2 = 0  TCNTC2 DH v FNEWEZ{EIE

bl STRC1 = 0 TCNTC1 O H 7 MEMEZ{EIE

b0 STRCO = 1  TCNTCO DA v MEWEZFFA] */

ATUC.TSTRC.BYTE = 0x01; /x T Tay s 0 O EEIE */

/* Configure TIERC
b7:5Reserved

b4 OVECn = 0  OVFCn (T X 2%V AL R 2251

b3 IMECn3 = 0 IMFCn3 2 & A HI VD IAHER 228 E
b2 IMECn2 = 0 IMFCn2 (2 & BEI 0 AR E R %28 |
bl IMECnl = 0 IMFCnl 2 & BH| Y IAHER A28 E
b0 IMECnO = 1 IMFCnO (2 & BEI D IAHERZFFA] */

ATUC.SUBBLOCK[0] .TIERC.BYTE = 0x01; /ATy FTT 700K DHar Ty
FE V) AT+ F FFR] * /

/* Configure TIORC

bl5 Reserved

bl4:12 IOCn3 = 000 I X7 < v FE

bll Reserved

bl0:8 IOCn2 = 000 a7 vy TR

b7 Reserved

b6:4I0Cnl = 000 a7 <y T

b3 Reserved

b2:0I0Cn0 = 001 a7y FT0o BT */

ATUC.SUBBLOCK[0] .TIORC.WORD = 0x0001; /* WAL AZ 00 DA 7w bFx ¥ 7 F v 220k
*/

/* Configure GRC

b31:0 WHLZARZFT—H*/

ATUC.SUBBLOCKI[0] .GRC[0] = 0x00005000; /* T XT < v TFDOfEH%E 0x5000 [ZF%E
*/

/* Configure PSCRO

b15:10 Reserved

b9:0PSCn = H'O T AT —F O E 10 (BREMIT-1) ICRE */
ATUCTRL.PSCRO.WORD = 0x0009; /* TV R —F 04 kA 10 IR E */

/* Configure IPRO7
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bl15:12 ATU-B(CMIBO,1) = H
b11:8 ATU-B(CMIB6, ICIBO)
b7:4 ATU-CO (IMIC00-03) = H
pb3:0ATU-CO(OVICO) = H'F
INTC.IPRO7.WORD = O0xOO0FF;
*/

set_imask (0) ;

/* Configure ATUENR
b15:10 Reserved

'0 KT 2 EN 0 A OEFENENL A 15 [ZFEE

= H'OX T D E D AFHDOEIEIEN % 0 :E&
'F ST 2 E 0 A B OESENARL 2 0 1Z3%

SIS D B A OBSENENL % 0 | _aﬁﬁé */

/* IMICOO., OVICO OE[Y

1|

D IAIEISENENL &2 15 IZRRTE

/* EN AT~ A7 L% O ICERE */

/x AA<2CBIOTY A —FDh Y FEEfE

b9 TJE = 0 AA~< T OHvY NEMEEEIE
b8 THE = 0 HA<H OHYY NEEEZEIR
b7 TGE = 0 A~ G OHvY NEMEEEIE
b6 TFE = 0 HA<F OHUY NEMEEZEIR
b5 TEE = 0 HA<E OHUY NEMEEZEIR
b4 TDE = 0 A A<D OHvY NEMEEEIE
b3 TCE = 1 AA~C OHvy NEWEE A
b2 TBE = 0 XA~ B DAY NEMEEEIE
bl TAE = 0 A=A OHYY NEMEEEIR
b0 PSCE = 1 TV R —FOH Y NEMEERFR */
ATUCTRL.ATUENR.WORD = 0x0009;
*/
while (1) ;

} /* End of function main() */

/******************************************~k~k~k*******************************

* Function Name : IMICOO

* Description : I UNT = v FEYAL
* Arguments : none

* Return Value : none

************************************************'k'k'k'k'k***********************/

void IMICOO (void)

{
/* Configure TSRC
b7:5Reserved

DL NT vy F T TS R
DL RT e FT T T e
SRy FT TS h

b4 OVFCn &= 1 I =T a—T T 7 kM
b3 IMFCn3 &= 1 A7 b x¥ 7T ¥,

b2 IMFCn2 &= 1 A7 v bFv¥ 7T F ¥,

bl IMFCnl &= 1 A7 ¥ 7T ¥,

b0 IMFCn0 &= O ATy v 7T ¥,

ATUC.SUBBLOCK[0] .TSRC.BYTE &= OxFE;

/* Configure GRC
b31:0

ATUC.SUBBLOCK[0] .GRC[O0]

/* Configure PEDR
b15:14 Reserved

AT FTT T YT */

/X ATy FT T T2 VT */

WHL VAT —H (a X7~y FIfEH) */
+= 0x5000; /* WHL R ZDa X7~y FOfl% 0x50 ¥ */

b13:0 REnDR ST A6 "1 21 (b0 = DR.BIT.DRO) */
if (PORTE.DR.BIT.DRO == 0) /* 0 Low 72 H1F */
{
PORTE.DR.BIT.DRO = 1; /* H71% High ITERTE */
}
else /* W% High 272613 */
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{
PORTE.DR.BIT.DRO = 0; /* 1% Low ICERTE */
}
} /* End of function IMICO00() */
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210 BEHI9 Driaw MLABAF IEY MME)[2 4 < D]

2.10.1 BME
1) AN R T X DITHEERDOSE ERVICREELTY vy ay M2V 2B D LEST, 78y b,
COLANBIZNER 7 a7 T MEEZERTELET,
2) KZAZEITIER, AEEEDSES ER 0L DF 71y b ROV AT T ISR T #iPH T ZE T
‘é—o

4us<At 7ty k<P EHI x 65536
¥ : 200ns< =/%)L AE<13ms

A

SMERES AT
(ZHEMY Ty

Jviay bNJLAA

73y bNILR 2

73y bNILR 8

L A TEvE AL -
P>

SEoATEY MEINEBESORH LY /NS,
7ty bFREL—FUOERTHRE(# 4us) KUY KREN &,

217 a3y bNJLAHA
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2.10.2  {EFHAEEREA

2 290 T M OBE L2 X Z ORERERI D 1T 2R LET,

% 2.9 ATU-II#&EEEIY 1+

ERmF Hae
TIAOO RO NEETEAALET,
wF g§m3~ Dyvay bSLREHALES.
BEL RS HEHE
ATU-II ATUENR |&AATIPTYVRT—SOEELHRELET,
HELORA PSCRO TNVRT—Z5 0DHELEHRELET .
TIOR1A XY TF¥THNBAIDIYODRAIEEZRELET,
24T A TSRAO NEBAIDA Ty bF v TFRRELEEE. 75908ty bEh
LORA x£9,
TIERAO TIAOO DA > Ty b X ¥ TF v EYIAHEHALET,
OCRD IZHIET 52U RTIVFDHFa. BLUREBOEENRTE
TIOR1D o
TWVET,
DCRDO TN FORE, BLEEHERELET,
24<2D TSRDO :‘J‘/ﬁ?v‘y%&u‘\ F—nN—, 7oA MmO —MNRELEBE, 7
LORA SOty hEhZET,
TSTRD BA4RDDOYITTOVIDAIY FEMEERELET,
OCRDO BAIDDTILTY bPaAVURTFLIRETY,
DCNTDO BALIDDEYIUHHIUETY,
INTC LY R4 | IPRO6 TIAOO DA VRT7IVFEIYAAFDBEEEZRELET.
PECR1 R— b EmFOBEZHRELET,
PFCLZ2%  orcRT Rk FRFOBEERELET.
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2103  EfFEREA

2A8ICENEF B Z R LT, XICRT L 912 SHT2546R D N— RO =27 KON 7 b7 = 7 ORI LY

TJrovay MWV AEHAOLET, AR TEHI O RTLVIARAIREE, XU v b E

EITHZ LT, ZNENE -l BEOT v ay b2V AEEAR L ET,

=
ok
=
paflls
ao

OCRD2

OCRD1
OCRD

DCNTD
0~2

TODO00B

TODO0O1B

TODO02B

/ N— Kz 70E \

[ on—kezzmm O\

- TIAOQ I F~DHEES %
ZIEL T. ICIOA 364,
- TCNT1 — ICRAO

VAN E WS

s RA—kEY bDEY F
- DCNTDO~2 DA H > k

AE—F

- TODO0B~02B 5 “H” HA

~

N—korTmE O\

- DCNTDO~2 DA > ML
s RA—KEYLHUT
- TODOOB~02B A5 “L” #HH

- ICRAO+ofset0~2
— OCRD00~02
- puls_w — DCNTDO~3

VI ko 7NIE

VAN E DS

\_

BIIHYFEA

J

BIZhHY FEA

/

X 218 T3y NI AEHAEERE

=L

X B
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2.10.4 Y2 bz 7iREA
o FEa—/ LA
EVa—ILE FIRI)LE T RE
A UII—FY main ATU-IEDMEARELXITVET,
Jriavk ICIA00 ICFAO IZ& > TBEBIL. A7ty FPRUNILRIBZEREL., 73y kN
NILAHAN—F LWREHALFET,

o (EHERDOHY

IR HEE T—AR |EREYaI-ILA
o3y bV ADA Ty FMZHET L7214 TIEEZS
ELET, A7y FEUTORXTREY FT, unsigned
~ )( ~ L_ -~
ofset0~2 A7y k(ns)=4 1 <& x P ¢ FEHI(40MHz By#E#s 25ns) | short ToN=F>
x10(FV RT7—5 DR EL) . s
N S S — = a3y bk
D23y bSILADNILABIZHET 544 T EEZH ianed JLRE A
puls_w LET. /SLRBEUTOXTREYET, ;ﬁf“
INLABE(ns)=% 1 T{EXP ¢ AHI x 10
o AL YAH DM
LORAH Hae BREE FRES21—ILEA
PECR1 PEO #F% TIAO IZ2E L% T, 0x0001
PFCR1 PF00. 01,02 % TOD #71 00B, 01B. 02B [Z¥E L %9, | 0x0015
PSCRO TYRT—5 0DHRELEE 10 I2HRELET. 0x0009
ATUIDA AT A DELUVTYURSY—SDAY Y FHthE
ATUENR e 0x0013
< STy ST S, T
TIOR1A TIAO w:szf\ )Ty TICRAOANS Ty bxvTF ¥ 0x0001
FTHLIIZEKRELET, AL I—F
TIERA TIAO 2L BEIYAHEREHATLET, 0x01
ICRAO TAODA > Ty h¥ ¥ TFrTTCNTADEZERZELFET, | —
~ IR “ -=n
TIOR1D0 ;47 D ® OCRD00~02 £V RF Yy FRRISHELE | 0 oo
IPRO6 TIAO DEIY AHBRLAILE 15IZBELET, 0xF000
OCRD00~02 DI VRFIVFEHIVAHDY FRE— b
DCRDO ) Ao L 0x0222
OCRD00~02 Joiay bILADF Ty FERELET . — Jviawv kb
DCNTD00~02 | 7> 3w b/SLRD/SILRIEEBZELET, — ISILAH
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2105 HrILTovI LA

/*****************************************************************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*****************************************************************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/*****************************************************************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : One-shot pulse output. (With offset)

****************************************************************************/

/***************************************************************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

****************************************************************************/

/****************************************************************************

Includes <System Includes> , “Project Includes”
****************************************************************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/****************************************************************************

Macro definitions
****************************************************************************/

#define ofset0 0x2000 /* 7'y b */
#define ofsetl 0x2500 /x 7w b */
#define ofset2 0x2A00 /* Ty b */
#define puls_w 0x4500 /* 2V AR */

/****************************************************************************

Private global variables and functions
****************************************************************************/
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void main (void); /* AL = F x/

/************************************************'k'k'k'k************************

*

*

*

*

Function Name : main
Description : The main loop
Arguments : none
Return Value : none

*************************************************'k'k'k'k***********************/

void main(void)

{

/* PORT DFKE */

/* Configure PECR1

bl5:14 PETMD = 0 PE7 AHS (FR—FK)
bl3:12 PE6MD = 0 PE6 A1 (FK—h)

bll Reserved
b10 PESMD = 0 PE5 AHS (K—1})
b9 Reserved
b8 PE4AMD = 0 PE4 AHS (K—1})
b7 Reserved
b6 PE3MD = 0 PE3 A (K—1})

b5:4PE2MD = 0  PE2 AHS (F—1)
b3:2PEIMD = 0 PE1 AHS (K—1F)

bl Reserved
b0 PEOMD = 1 TIA00 AJ) (ATU-III) */
PORTE.CR1.WORD = 0x0001; /* PEO % TIA00 AJJIZFRIE */

/* Configure PFCR1

bl5:14 PF7MD[1:0] = 00 PF7 AT (GK—})
p13:12 PF6MD[1:0] = 00 Pr6 A (K— 1)
bl1:10 PF5MD[1:0] = 00 PF5 AHN (K—F)

O O O O — — —

1
b9:8PF4MD([1:0] = 00 PF4 AT ((K—F)
b7:6 PF3MD[1:0] = 00  PF3 AN (K—F)
b5:4PF2MD[1:0] = 01 ToD02B ) (ATU-III)
b3:2PFIMD[1:0] = 01 ToDO01B ) (ATU-III)
bl:0PFOMD[1:0] = 01 ToDOOB W) (ATU-III) */
PORTF.CR1.WORD = 0x0015; /* PFO,1,2 % TODOOB, 01B, 02B H NIZFXE */

/* ATU-TI Timer A OFRE */

/* Configure TIOR1A

bl15:12 Reserved

b11:10 IOA5 = 0 TIA DA 7 v v 7T v 2k

b9:8 I0A4 = 0 TIA OA 7y by 7 F vk
b7:6 IOA3 = 0 TIA DA V7w by S Fr ik
b5:4 I0A2 = 0 TIA OA 7y by 7 F vk
b3:2I0AL = 0 TIA DA 7 v bRy 7 F vk
bl:0I0A0 = 1 TIA OMNH EY T ICRA IZF ¥ T v +/

ATUA.TIOR1A.WORD = 0x0001; /* TIAQODVH ERV Ty I TA LTy My FF ¥ 52175
*/

/* Configure TSRA

b7 OVFA = 0 ATy bEXYTFriRL
b6 Reserved
b5 ICFA5 = ATy bRy T FyRL

0
b4 ICFA4 = 0 ATy FF¥TFxeL
b3 ICFA3 = 0 A7y X 7F¥2l
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b2 ICFA2 = 0 ATy hE¥xv T F vl

bl ICFAL = 0 ATy brXv7FF¥iL

b0 ICFAO = 0O ATy bXYTFriRL */

ATUA.TSRA.BYTE &= 0x00; /AT N T T T T TR IT */

/* Configure TIERA

b7 OVEA = 0 F—_Ta—EY AL n BROW D EEE

b6 Reserved

b5 ICEAS = 0 A7y ¥y 7 FxE0iAL A5 FROH S 4211

b4 ICEAd = 0 A7y by 7 FXEIAL AL BROH A 2E0E

b3 ICEA3 = 0 A7y by 7 FxEI VAL A3 FROH S 4211

b2 ICEA2 = 0 A7y by 7 FXEIAL A2 RO A 2E0E

bl ICEAL = 0 A7y Fx¥ 7 F¥EVIAL AL RO H %2R

b0 ICEA0O = 1 A7y bXx7F¥EIVAHL A0 BEROBDEFFA] +/
ATUA.TIERA.BYTE = 0x01; /* TIAOO DA V7 v bFx TF v E| )AL ZFFA] */

/* ATU-TI Timer D DFRE */
/* Configure TIOR1DO

bl5:14 0SSD0O3[1:0] = 00 TODO3A WfH 172l

bl3:12 0SSD02[1:0] = 01 3T XT<vJF A LR, TODO2A WFIZI/0 2 har—/LE Y b
A CORXEMA T

b11:10 0SSDO1[1:0] = 01 3T XT<vJF A LR, TODOLIA WFIZI/0 2 hr—/LE Y b

A COREMZ )
b9:80SSD0O0[1:0]
DR EEZ T

b7:6 TOADO3[1:
b5:4 TOADO2([1:
b3:2I0ADNn1[1:
bl:0IOADNO[1:
ATUD.SUBBLOCKB
TODOOA, 01A, 022

01 =7 <vF a AR, TODOOA MMTICI/0O =2 hr—/LEy hA T

= 00 ILRTwyFEHL
=11 ayxX7<yFTrIAHEA

=11 =V XF=yFTrIAHN

11 ayXT7<=yFTrITAHT */

0] .TIORID.WORD = 0x153F; /* OCRDO00,01,02 ®a Xy ~<vF ARET
IhTZ T */

/* Configure DCRDO

bl5 Reserved

bl4:12 TRGSELDO03[2:0] = 000 # U FAXZ—Fr b UG = WOV FAMy T RUA = 2L
bll Reserved
b10:8 TRGSELD02[2:0]
TRUH =L

b7 Reserved
b6:4 TRGSELDO1[2:0]
V=720

b3 Reserved
b2:0 TRGSELD00[2:0] = 010 AU AX—KRNUN = arX7P<wvyFan/ I Ay T b
U =71 */

ATUD.SUBBLOCKB[0] .DCRD.WORD = 0x0222; /* I X7 <wvF aREBICA T D B AKX —
k */

010 WUV FMAZ—KKNUH = a7~y Fan /) HT7 ARy

010 AV " AZ—FRUH = arXF<wyFan/ H o ARy b

/* Configure TSRDO
b15:14 Reserved

b13 OVF2D0 = 0 TCNT2D0 THA—"T7ma—72 L
bl2 OVF1DO = 0 TCNT1DO TA— 7 ma—72 L
bll:8 UDFD03:0 = 0 TR Ta— L
b7:4 CMFADO3:0 = 0 a7y F AL
b3:0 CMFBD03:0 = 0 ayRX7<wyF B RL */
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ATUD.SUBBLOCKB[0] .TSRD.WORD &= 0x0000; /* a X7 <wvF T E—Ta—75 7%
Ve */

/* Configure TSTRD
b7:4 Reserved

b3 STRD3 = 0  TCNT1D3. TCNT2D3. DCNTD30 MO 7 MEEA {81

b2 STRD2 = 0  TCNT1D2. TCNT2D2. DCNTD20 DOH 7> MEMEA 1

bl STRD1 = 0  TCNT1D1l. TCNT2D1l. DCNTD10 M 7 MEEA {81

b0 STRDO = 1  TCNT1DO, TCNT2DO. DCNTDOO DH 7> MNEWMEA W */

ATUD.TSTRD.BYTE = 0x01; /* BA=DDYVTTay 7 0DATY NEAX— |
*/

/* Configure PSCRO
b15:10 Reserved

b9:0PSCO[9:0] = H'9 T 2 —F D4y JE A 10 (B EEI IZERE */
ATUCTRL.PSCRO.WORD = 0x0009; /* TR —TF 0 OD/\HH:%} 10 IZE%

*/

/* Configure IPRO6

bl5:12 ATU-A(ICIAQ,1l) = H'F St T D E D IAFOEIENAN &2 15 [ZFR T

bll:8 ATU-A(ICIA2,3) = H'Q ST B SAFL OBSEINENRT % 0 |\ 23R E

b7:4 ATU-A(ICIA4,5) = H'O ST 2 E 0 A B OESENAR 2 0 123X E

b3:0ATU-A(OVIA) = H'O ST D END IAFHOBICNAN. &2 0 (ZFRTE */
INTC.IPRO6.WORD = 0xF000; /* TIAQ0 DEIV AL (ICIA0) DESEIEN Z 15 TR E
*/

set_imask (0); /* BN IATI~ AT L% 0 IZFRIE */

/* Configure ATUENR
b15:10 Reserved

b9 TJE = 0 2 A< 3g Oy NEIEEE LR

b8 THE = 0 HA<H OHD L NEIWEEZIE
b7 TGE = 0 2A~<G DI NEIWEEREIE
b6 TFE = 0 HA<F OHD 2 NEIWEEZIE
b5 TEE = 0 HA<E OHDT 2 NEIWEEREIE
b4 TDE = 0 HA<D DAY NEIWEEFFA]
b3 TCE = 0 2A~<C DI NEWEEREIE
b2 TBE = 0 2A~<B DAY NEIWEEREIE
bl TAE = 1 AA~n DAY NEWEERFFA]
b0 PSCE = 1 VR —50OHh 7 VIWEARZFR] */
ATUCTRL.ATUENR.WORD = 0x0013; /* BA<ADBIORTYVRF—FDhT > FE A
H—hK o/
while (1) ;

} /* End of function main() */

/**********************************************'k'k'k'k'k'k************************

* Function Name : ICIAQ

* Description : ATy bX®F¥ T FvEIYIAAR
* Arguments : none
* Return Value : none

*********************************************~k~k~k~k~k~k~k~k***********************/

void ICIAO (void)

{
/* Configure TSRA

b7 OVFA = 0 AV "X TFX 7577227
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b6 Reserved

b5 ICFAS = 04 V7Y NX XY T F¥ 7537 %007

b4 ICFAL = 0OA Ty WX X T TFXT7T57 7% 70T

b3 ICFA3 = 04 V'Y VXY T TFN T3 7% 07T

b2 ICFA2 = 04 VY WX X T F¥T757 7% 07T

bl ICFAL = 04 V'Y VXY T TF¥T753 7% 07T

b0 ICFAO = 0OA Ty N XX TFXT753 7% )T */

ATUA.TSRA.BYTE &= 0x00; /AT N X T T T T T EY
ur */

/* Configure TIERA

b7 OVEA = 0 A—"\7ua—%DiAZz A BROM N =L

b6 Reserved

b5 ICEAS = 04 V7 v bX v 7 F v #ViAFA A5 EROH I %281k

b4 ICEA4 = 04 V7 v bX v 7F v #ViAA a4 EROH S %281k

b3 ICEA3 = 04 7 v b¥ v 7 F v EH VA A3 TROH ) &Rk

b2 ICEA2 = 04 V7 v bX v 7 F v EViAA a2 EROH I %281k

bl ICEAL = 04 7 v bF¥ v 7 F v EHViAZ A1 BROH ) &R

b0 ICEAD = 04 7 v bX v 7 F v EVIAZ A0 BEROH ) &2 ERIE */

ATUA.TIERA.BYTE = 0x00; /* TIAOO DA T " v 7FF ¥
B AR LR */

/* AT N R T FEEOD T M —EREMATA 7y FOEERE  */

ATUD.SUBBLOCKB[0].OCRD[0] = (ATUA.ICRAO + ofset0) << 8; /* OCRDOO {Z TCNT1DO {Z
ST HarXT7T<vF AOFMHEHRE */
ATUD.SUBBLOCKB[0].OCRD[1] = (ATUA.ICRAO + ofsetl) << 8; /* OCRDOL {Z TCNT1D1 {Z
ST HarXT7T<vF AOFMHEHRE */
ATUD.SUBBLOCKB[0] .OCRD[2] = (ATUA.ICRAO + ofset2) << 8; /* OCRD02 |Z TCNT1D2 |

SIST 23Ty F ADOFRMERE */

[* AT FORESEREL, 2UVAD High B2 R E */
ATUD.SUBBLOCKB[0] .DCNTD[0] = puls_w << 8;
ATUD.SUBBLOCKB[0] .DCNTD[1] = puls_w << 8;
ATUD.SUBBLOCKB[0] .DCNTD[2] puls_w << 8;

} /* End of function ICIAO() */
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211 BEHI10 T2 a3y bYULREAFEIEYM, 4-3%-MT)[2 4 < D]

2.11.1 BME
D ¥ 219RTEIHNBEFONLL ERDICHEI LYY ay L2 E A LET, A7Fv b,
COLANBIZNER 7 a7 T MEEZERTELET,

2) DCRD ~DFREIT KV 7L A ) 2 58 BRI AL T L Sr 2 g 2 il L £ 97,

3) RKE AV GITIE, AMFEEDSSE ER DS DF 78y b ROV ZMRIELL FIC R T #E Cr A HE T
‘é—o

4us<Ao2tv b<Po¢EHA x 65536
*¥ - 200ns< =/%)L AE<13ms

sEpES * ; o
GIbEAYI YD) : ' N
A !

A : 5\\\\\{ !

.....

i3y bNILA

A
A\
A

R =/LR

SEoATEY MEIAEBESORMEY /NS L,
7ty bPREL—FUOERTHREE 4us) KUY KREN &,

219 23w bNJLAHA
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2.11.2

{5 Pt AEER A

F 2100 AR OB LY 2 Z OReE 0 i 2R LET,

Fx 2.10 ATU-IIHEEEZIY 41+

3 RimF HERE
. TIA0O RIeAONEEEZANLET,
TOD00~02B | 7>¥ 3w b/NILAREHALET,
BEL R4 B RE
ATU-II ATUENR BIAIOTYIVRT—SDHEERELET,
#£@ELPX4 | PSCRO TNVRT—Z 0DNRALEHZRELET,
TIOR1A XY TF T EINBATIOI Y SORMELERET B,
24T A TSRA NEBAADA Ty b F v TFeBNRELIBE. 75390/ EY b &
LYRA hEY,
TIERA TIAOO DA Ty bX v TF¥EIVAHEHALET,
OCRD IZ®IEF 52V RT7 Iy FDHFA. L URERDOEMEDHE
TIOR1D L
FTWET,
542D TIOR2D GBD DEEEDFRTEEITVET, _
L2 A DCRD Boohyy FO)EﬁB’a\ f-%“'ﬂ:%#"&i&ibiﬂ'o \
TSRD 32’%?7‘7?&0\ F—nN—, FoF—@m70—hrRELEEFES.
25908y hEhET,
TSTRD BA4IDDYITIOVIDAIY FEEZHRELES,
INTC LY X4 | IPRO6 TIAOO DA RT7IVFEIYVAADEBEEEZSRELET,
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2.11.3 1R A

22001 EMEREEZ R LE T, IR T L 912 SHT2546R D N— R =27 RNV 7 b7 = 7 ORI LY
Tovay MW RERDLET, XU D AORIEZREST L LT, Vovay b2ULAH IO
Hl#E T LovitiInE CoMIMZRE L ET,

J
|

SMERE

OCRD2
OCRD1
OCRDO

TCNT1D ‘/__________. ______________________ | ___

GRDO~2

TCNT2D ___,//”’/’///’

DCNTDO~2

\

TODOOB

............

TODO1B

.....................

TODO02B

//\—F#I?ME \ //\—Prbz'}’&ﬂ-ii \ N—FD 2 TIE \

IO BT~ EE S - R8—REv bDEY k - DONTDO~2 O > MLk
e - DCNTDO~2 DA > b - RB—REY RIUT
2{ELT. ICI0A 5. A

22—t - TODOOB~02B v “L” Hi

- TCNT1 — ICRAO o
- TODOOB~02B /> “H” i

V7 b 70E

- ICRAO+ofset0~2 VI b7 RE Y Yz TINE
— OCRD00~02
- puls. w — DCNTDO~3 BIzHYEEA BIZhHYEEA

- 0x3500 — GRD0O~3

. RN AN /

X 220 T>iay bNILAHEAEERE
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2.11.4 Y2 bz 7iREA
o ETVa—/LithH
ECa1—ILE SRILE HHe
A UII—FY main ATU-IZE DR EFITVET,
ARV S ICIAO0 | ICFAQIZ&K > Ti#gEIL. A7ty FHAR. 24— 32— FEAR. B X U/SLR
INILAHA BEHREL, 7023y bALREHALETS,

o AR DOHN

SNILE HEEE T—4R |FERAEYaI LA
Joiay bV ADA 71y MZHEYET R84/ TEER
Ofset0~2 ELET, 7€y FEUTORXTREYET, unsigned
A7+t b(ns)=% 1 <& x P ¢ [AHA(40MHz E)ERF 25ns) | short
x10(FY R —35 DA EL) 2EI2-M
7223y bNILADNILABIZHEET 534 TEZHRTE . TR
Puls_w LET. /SLRIBRUTORTREY £, unsigned
JILRIB(ns)=4 A <l X P EIH x 10 short
o AL YAH DM
LORE4 Hae BREE FHE 2 —ILE
PECR1 PEO #F% TIAO IZ2E L% T, 0x0001
PFCR1 PFO0~02 %% TOD H 7 00B. 01B. 02B IZEFE L £, | 0x0015
PSCRO TYRT—5 0DHRELEE 10 I2HRELET. 0x0009
_ N c— | _ = . Ly
ATUENR /;T_g;lg);;v A.DBEXUTURT—5DH > Rt 0x0013
TIAO DI B ENY T v TICRAOANS Ty hxv T
TIOR1A FrthLIIHELET. 0x0001
TIERA TIAO IZ& BBV AHBEREHFALET, 0x01 A N—F2
TIAODA > Ty b+ TF+TTCNTADEZEREL &
ICRAO ¥ _
TIOR1DO TCNT1D & OCRDO0~02D AV RF7I vy FEHALET, | 0x153F
TIOR2D0 TCNT2D & GRDO0O~02 DV R7IvFEHALET, | 0x0333
OCRD00~02 DA YRFIVFETIVAYIY FRE—
DCRDO kU AHIZ, GEDOO~02 DAVRFTIVFEF VA | 0x0333
N & FUFIZ, ZRTIAEBRELET,
OCRD00~02 o3y b LVADA 7Y FERELET . —
733y bILADE—SR— FETOHBZEHRELE oyviawyk
GRDO0~02 ¥, - SR A
DCNTD00~02 | 723y ML ADINILAIBEBRELET, —
IPRO6 TIAO DEIYAAHEELAILE 15I2BELET, 0xF000 AL UI—F
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2115 HoILJod 34

/*****************************************************************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*****************************************************************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/*****************************************************************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : One-shot pulse output. (Offset, with termination)

****************************************************************************/

/***************************************************************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

****************************************************************************/

/****************************************************************************

Includes <System Includes> , “Project Includes”
****************************************************************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/****************************************************************************

Macro definitions
****************************************************************************/

#define Ofset0 0x2000 /* 7'y b */
#define Ofsetl 0x2500 /x 7w b */
#define Ofset2 0x2A00 /* Ty b */
#define Puls_w 0x2500 /* 2L AR */

/****************************************************************************

Private global variables and functions
****************************************************************************/
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void main(void) ;

/* AAIN—F

*/

/************************************************'k'k'k'k************************

*

*

*

*

Function Name : main
Description : The main loop
Arguments : none
Return Value : none

*************************************************'k'k'k'k***********************/

void main(void)

{

/* PORT DEE */
/* Configure PECR1

bl5:14 PE7MD = 0 PE7 A1 (R— 1)

bl3:12 PE6MD = 0 PE6 A1 (K— 1)

bll Reserved

b10 PESMD = 0 PES AT (F— 1)

b9 Reserved

b8 PE4AMD = 0 PE4 AT (F— 1)

b7 Reserved

b6 PE3MD = 0 PE3 AT (F— 1)

b5:4 PE2MD = 0 PE2 AHT) (K— 1)

b3:2PEIMD = 0 PE1 A (F— 1)

bl Reserved

b0 PEOMD = 1 TIA00 AJ) (ATU-III) */

PORTE.CR1.WORD = 0x0001; /* PEOQ Z TIAQO AJJTERE
*/

/* Configure PFCR1

bl5:14 PF7MD[1:0] = 00 PF7 AT ((K—})
b13:12 PF6MD[1:0] = 00 PF6 AT ((K— 1)
bll:10 PF5MD[1:0] = 00 PF5 AHJ) ((K—})

O O O O — — —

1:
b9:8PF4MD([1:0] = 00 PF4 AT ((K—F)
b7:6 PF3MD[1:0] = 00  PF3 AN (K—F)
b5:4PF2MD[1:0] = 01 ToD02B ) (ATU-III)
b3:2PFIMD[1:0] = 01 ToDO01B ) (ATU-III)
bl:0PFOMD[1:0] = 01 ToDOOB W) (ATU-III) */
PORTF.CR1.WORD = 0x0015; /* PFO,1,2 % TODOOB, 01B, 02B H NIZFXE
*/

/* ATU-TI Timer A OFRE */

/* Configure TIOR1A

bl15:12 Reserved

b11:10 IOA5 = 0 TIA DA 7 v v 7T v 2k

b9:8 I0A4 = 0 TIA DA V7 v v 7T v 2k

b7:6 IOA3 = 0 TIA DA 7 v bRy 7 F vk

b5:4 I0A2 = 0 TIA DA V7 v v 7T v 2k

b3:2I0AL = 0 TIA DA 7 v bRy 7 F vk

bl:0I0A0 = 1 TIA OMNH EY T ICRA XY T v +/
ATUA.TIORIA.WORD = 0x0001; /*TIAQOQ DN EARY Ty P TICRAWCA VT v by 7T T v
21T 9 */

/* Configure TSRA

b7 OVFA = 0 ATy "X T T TIT T EITIT

b6 Reserved

b5 ICFAS5 = 0 AT NN T TFN T T T

b4 ICFA4 = 0 ATy " XTI T T I T IT
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b3 ICFA3 = 0 AT N T TFN T T IT

b2 ICFA2 = 0 ATy "X T T T I T EIIT

bl ICFAL = O AT N T TFN T T YT

b0 ICFAO = 0 AT VXX TTFX T T TEIVT </

ATUA.TSRA.BYTE &= 0x00; J* AT "X T T T T T )T
*/

/* Configure TIERA

b7 OVEA = 0 A — T a—E AL A BROH AL

b6 Reserved

b5 ICEAS = 0 A Y7y b¥¥ 7 FXEIALAS BEROH N AR

b4 ICEAL = 0 ATy "Xy 7 FxEI0AL pa RO S %2811

b3 ICEA3 = 0 A7 v by 7 FxEIAL A3 BEROH N A 2E0E

b2 ICEA2 = 0 Ay hxv 7 FxEI0AL p2 FROW S 42801

bl ICEAL = 0 A7y "y 7 FxEI0AL AL RO S 42801

b0 ICEAD = 1 A Y7y h¥¥ 7 FrEIDAL A0 BROH S EFFA] */

ATUA.TIERA.BYTE = 0x01; /* TIAOO DA 7 v bF X T F B0 A& FFA]

*/

/* ATU-Il Timer D DOFKE */
/* Configure TIOR1DO

bl5:14 0SSDO3[1:0] = 00 TODO3A ¥mH 7 L

bl3:12 0SSD02[1:0] = 01 a7 =y F ARARF, TODO2AWFIZ I/0 =2y hr—/LE v
FA CTOREMEHN

bl11:10 0SSD0O1[1:0] = 01 a7 =y F ARARF, TODO1AWFIZ I/0 =2y hr—/LE v
FA CTOREMEHN

b9:808SD00[1:0] = 01 a7 < vIF A FAERE, TODOOA M2 I/0 a2v hr—LEy b
A CTOREMEH

b7:6 IOADO3[1:0] = 00 a L RT <y T

b5:4 IOAD02[1:0] = 11 a X7y FCTrITIAVHED

b3:2I0ADNn1[1:0] = 11 a7 = vFT RIS

bl:0IOADNO[1:0

ATUD.SUBBLOCKB[0] .TIORID.WORD = 0x153F; /* OCRD00,01,02 D32 X7<vF pARET

]
]
:0] = 11 a7y FTRITIVHET] */
[
TODOOA, 012, 022X RV T1 */

/* Configure TIOR2DO

bl5 Reserved

bl4:12 IOBDn3[2:0] = 000 ay X7 <y Tk (GRON3EZT UV My ha v X7 LUAZE
LCHAHT S & X)

bll Reserved

b10:8 IOBDn2[2:0] = 011 a7y FTRINVET] (GRDN2EZT U Ry har X7 L
VAL L LTCHIHT S LX)

b7 Reserved

b6:4 I0BDn1[2:0] = 011 aXR7<wyFThIAHE) (GRDR1 #7U FFy har 7Ly
AHELTCHATS &%)

b3 Reserved

b2:0I0BDN0[2:0] = 011 a7y F TS (GRDNO 27 7 by ha X7 Ly

AHELTHHATD LX) */
ATUD.SUBBLOCKB[0].TIOR2D.WORD = 0x0333; /* GRD00,01,02 DI X7 <vTF BRAT
TODOOA I F 7V H ) */

/* Configure DCRDO

bl5 Reserved
bl4:12 TRGSELDO03[2:0] = 000 WUV PARX—KKUH = hO AT NI = 2L
bll Reserved
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b10:8 TRGSELD02[2:0] = 011 AU AEZ—FFUT = a>_XTP~vyFn/ AT A by
TRIVH = arXT<vyFB

b7 Reserved

b6:4 TRGSELD01[2:0] = 011 UV AREZ—FNUH = a2 _XFP<wyF A/ WUV ARYT b
V7 = aryX7~<vyFB

b3 Reserved

b2:0 TRGSELD0O0[2:0] = 011 H UL ARE—FNUH = a2 _XTP<wyF A/ WUV RARyT b

UH = a_XP<wyFB */
ATUD.SUBBLOCKB[0] .DCRD.WORD = 0x0333; /* 2 X7 < vF ARERICAT I T R AKX —
b, Ao X7y TFBREIIKE T IT N ANy T  */

/* Configure TSRDO
b1l5:14 Reserved

b13 OVF2DO0
bl2 OVF1DO
b11:8 UDFDO03:

=R —T7 5 7% T
F—=RNTa—T5 7% 7T
0T v X T7ua—75 77 )T
b7:4 CMFADO3:0 ARy F AN TITTEIVT
b3:0CMFBD03:0 = Ay X7 F B ITITTHIVT */
ATUD.SUBBLOCKB[0].TSRD.WORD &= 0x0000; /* a X7 <vF ToEX—Toa—T75 7%
ur */

o
o o I o o

/* Configure TSTRD
b7:4 Reserved

b3 STRD3 = 0  TCNT1D3. TCNT2D3. DCNTD30 MO 7 MEEA {51

b2 STRD2 = 0 TCNT1D2, TCNT2D2., DCNTD20 ®OH v MEifEZ{E Ik

bl STRD1 = 0  TCNT1D1l. TCNT2D1l. DCNTD10 ®H 7 hEEA {81

b0 STRDO = 1  TCNT1DO, TCNT2DO. DCNTDOO D 7> MNEWMEA R */

ATUD.TSTRD.BYTE = 0x01; /* BA=DDYVTTay 7 0DATY NEAX— |

*/

/* Configure PSCRO

b15:10 Reserved

b9:0PSCO[9:0] = H'9 TN R —F 043 A A 10 (FREEL IZRRIE */

ATUCTRL.PSCRO.WORD = 0x0009; /* TV ARIr—F 0 OD/\HH:% 10 \ZRRE
*/

/* Configure IPRO6

bl5:12 ATU-A(ICIAO0,1) = H'F ST 2 E 0 A B D SENANT % 5% TE

bl1l:8 ATU-A(ICIA2,3) = H'0 st d B E 0 AT OB SENEN 2 3R E

b7:4 ATU-A(ICIA4,5) = H'O ST 2 E 0 A B D SENANT 2 5% TE

b3:0ATU-A (OVIA) = H'O st d B E 0 IAFOBIENAN Z 3R E */

INTC.IPRO6.WORD = OxF000; /* TIA0OO DE|VIAL (ICIA0) DEIEINAN 2 15 IZFRE
*/

set_imask (0); /* BIDIABR< AT LL% O IRRTE

*/

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 A~ 3T DAYy NEEEIL

b8 THE = 0 ZA<H OHD L NEIWEEZIE
b7 TGE = 0 2A~<G DI NEIWEEREIE
b6 TFE = 0 HA<F OHD 2 NEIWEEZIE
b5 TEE = 0 HA<E DI NEIWEEREIE
b4 TDE = 0 HA<D OHU L NEIWEEFFA]
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b3 TCE = 0 2A<C DI NEIWEREIE
b2 TBE = 0 HA<B OHD 2 NEIWEEZIE
bl TAE = 1 2A~<A DAY NEWEEFFA]
b0 PSCE = 1 YU AR —50Oh o bEEEZFTFA] */
ATUCTRL.ATUENR.WORD = 0x0013; /* BA< A DBILONTIATr—50OH T FEXR
A — k */
while (1) ;
} /* End of function main() */

/*******************************************~k~k*******************************

* Function Name : ICIAO

* Description : ATy bXR Y T TF v E0IAR
* Arguments : none
* Return Value : none

************************************************'k'k'k'k'k***********************/

void ICIAO (void)

{
/* Configure TSRA

b7 OVFA = 0 A>Ty b XTFrrL

b6 Reserved

b5 ICFAS5 = 0 ATy hExxv T F vl

b4 ICFAL = 0 ATy bbF®FvTF¥iL

b3 ICFA3 =0 ATy brX®xv7TF¥iL

b2 ICFA2 = O ATy h¥xv T FyieL

bl ICFAL = 0 ATy brX®v7TF¥iL

b0 ICFAO = 0 ATy b XY TFrRL */

ATUA.TSRA.BYTE &= 0x00; J* AT "X T TFEIUT */

/* Configure TIERA

b7 OVEA = 0 F—_Ta—EY AL n BROW D EEE

b6 Reserved

b5 ICEAS = 0 A7y ¥y 7 FxEI0iAL A5 FROH S 4201
b4 ICEAd = 0 A7y b¥¥ 7 FXEIAL AL BROH DA EE0E
b3 ICEA3 = 0 A7y F¥¥FFXEDiAL A3 FROH % E80E
b2 ICEA2 = 0 A7y by 7 FXEIAL A2 RO %2R
bl ICEAL = 0 A7y ¥y 7 F¥EI0AL AL FROH S 42201
b0 ICEAD = 0 A Y7y h¥¥ 7 FrEIDAL A0 BROH S #EEIE ~/

ATUA.TIERA.BYTE = 0x00; /* TIAOO DA 7y b v 7 TF v EI AL EEEL ~/

/* AT XY T F RO T MC—EREMATA 7'y FOEZRE ~/
ATUD.SUBBLOCKB[0].OCRD[0] = (ATUA.ICRAO + Ofset0) << 8; /* OCRDO0O,. TCNT1DO {Zx%f
It B NT T A DORMEERE/

ATUD.SUBBLOCKB[0].OCRD[1] = (ATUA.ICRAO + Ofsetl) << 8; /* OCRDO1. TCNT1D1 (2%t
JoT D AT~ T A DGR ERTE/

ATUD.SUBBLOCKB[0] .OCRD[2] = (ATUA.ICRAO + Ofset2) << 8; /* OCRDO02. TCNT1D2 (2%t
JoT D AT~ T A DGR ERTE/

X AT PORSEREL, X —IR— MOETRFR ZRIE */

ATUD.SUBBLOCKB[0] .GRD[0] = (ATUA.ICRAO + 0x3500) << 8; /*GRD0O0., TCNT2DO {Z%I)i&
T2HaXT< T BOSFLERE */
ATUD.SUBBLOCKB[0].GRD[1] = (ATUA.ICRAO + 0x3500) << 8; /*GRDOl, TCNT2D1 (ZX%)i
T5aL X7y T BOFKGEHRE */
ATUD.SUBBLOCKB[0] .GRD[2] = (ATUA.ICRAO + 0x3500) << 8; /*GRD02., TCNT2D2 {ZXfh~

THaL T vF BOFMERE */
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/* BT PORSEZREL, 7SV AD High IBERE */

ATUD.SUBBLOCKB[0] .DCNTD[0] = Puls_w << 8;
ATUD.SUBBLOCKB[0] .DCNTD[1] = Puls_w << 8;
ATUD.SUBBLOCKB[0] .DCNTD[2] = Puls_w << 8;

} /* End of function ICIAO0() */
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212 BEFI 11 PWMIRIH A[2 4 < E]
2121 HE

22NTRT X, T a—T A LVEAMEZLTE b NV 2AEHNLET, XA~EDOH A 7L L TR
BT a—T A LIV AZDFRETI ZET, WILVREEHELET,

INJLR DD EIEA

A
\ 4

1 —

VA3

L
i

/NJLA D Hioh 18 INJLAD Low 18

»
<« L]

\ 4

/X)L R D High 18

Ta—TF4= x 100 (%)
INILADEIEA
221 PWMHEHOBER
2.12.2  {EFAHEEERER
F£ 21N AWF L OB L O A % OREEI D 17 2R LET,
& 211 ATU-IIHEEESIY 1
% FRim+ HaE
i F | TOEOO PWM BN LET
BEELIRA HaE
ATU-II ATUENR ERAAIOT)RT—SDEEFRELET,
HBLPRE | PSCRO TURT—5 0DHALERELET,
DTREOQO Ta—FTALPREIDEERELET.
DRLDEOO Ta—T4)O—FLORIDEFHRELET,
CYLREOO YA IONLWLIPREIADEZHRELET .
24X E CRLDEOO HA4 L) O—RFLORIDEERELET,
LYRA RLDCREO |DTRE®MU O— FifEFHIZHKRELET,
TIEREO AL IOLIVFEYRAAERELET,
TSTRE BAREKRYTTIOVIDHIVIDEFEEZRELET,
SSTREO BAREHSTTOVYI0 DHh I 2EEZHFALET,
PFC LY X% | PECR1 MFHEREEERELET,
INTC LY X4 | IPR14 YA ONUNITYFEIYVAADEBEEFZRELET,
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2.12.3  EifEERBA

222CENMEIREEZ R LET, ZHUTHES T SHT2546R ON— R = 7B LY 7 by = TALHEIZ L - T
PWM IEEA M LET, 2Ty FOEILT2a—7T 4V a— NLURAXOEEEHTHZ LT, PWM
WO Duty b2 (LS TVWET,

CYLRE

TOEOO

/X)L R D EIER

<«

\ 4

(n—korrmE O\ (N—EorTmE O\

* CYLRE & TCNTE @ - DTRE OIE# KB L 1=
aAVURTIYFRE HAZHE
-TCNTEZ U7

- DRLDE — DTRE

Y2 b7 Y2 by F7NE

DRLDE—DRLDE+1 Frichn £ A

- AN )

222 PWMH HhENERE
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2.12.4 Y J bz 7ERBA
o FEa—/ LA
EVI—ILA IRNILE HHe
A IN—F2 main ATU-IO#MHAZREEITVET .
YL IONLTYF CMIEOO CMFEOQO [Tk > T#2EIL. DRLDE QEFIERH L 9,
Y AH

o MHZEKOHN

SR M HE T2 K FEREY I —ILE

AN YFEIYAAFRER, Ta—TFTsJO—FKL D

" RADEIN—F UTF/UETEY M) TEN, Ta— | unsigned HALILIYF

P F4UO—RFLSRABEOBREMERETST755(24 | char 2 Y AH

Uxd,

o L&D

LRAEZ B BE R E(E FARES1I—ILE

PECRI1 PE6 %% TOE00 [ZRFE L £, 0x1000

PSCRO TYRT—F 0DHELE 2ICBELET, 0x0001
ATU-IDA AR EBLUTURT—SDHY Y FEItEE

ATUENR S LEd 0x0021

TSTRE A4 EYITIOVY 0 DEMEEHFALET, 0x01

SSTREO i;;Eﬂ'jjn‘yOO’;‘l{?ﬁ@‘/@ 00 DENEZFEFTA] 0x01 AL U—F

N - W = N =

TIEREO YA IOIWLPRZ0ICEKBDHAIIILITYTFEIYRAHZFEF 0x01
ad 5,

RLDCREO DTREOO ® ') O— RIREEAMIZHRET 5. 0x01

DTREO0O PWM EHDT1—F 4 ZRELET, 0x0001

CYLREOQO PWM B DEMESZELET, 0x0100
HBAOLI Y FEYAARERBRICIOLSAAIDER

DRLDEQO DTRE =t v kL%, 0x0001 BALHONT YT
ALY FEIYAARERICCOLESRAEDIEE Y AH

CRLDEOO CYLRE It hLET, 0x0100

IPR14 CMIEO DEIYAHBELANILE 15 I2BEFLET, 0x00F0 AAUN—F
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2125 HrILTov I LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : PWM wave output.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
***********************************************~k****‘k‘k***********************/

unsigned char up;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* R— RNOEE */
/* Configure PECRI1

bl5:14 PETMD = 00 PE7 AT ((K— 1)

b13:12 PE6MD = 01 TOE0O /7 (ATU-III)

bll Reserved

b10 PESMD = 0 PE5 AHS) ((K—})

b9 Reserved

b8 PE4MD = 0 PE4 A1 (GR— 1)

b7 Reserved

b6 PE3MD = 0 PE3 AHS (K—1)

b5:4 PE2MD = 00 PE2 A (R— 1)

b3:2PEIMD = 00 PE1L AHT) (R—1H)

bl Reserved

b0 PEOMD = 0 PEO0O AHJ] (K—1F) */

PORTE.CR1.WORD = 0x1000; /* PE6 % TOEO0O0 HJIZERE
*/

/* ATU-MOFEE */

/* Configure DTREOQO

b15-0 DTREnm[15:0]PWM DT =—F o */

ATUE.SUBBLOCK[0] .DTRE[0] = 0x0001;/* Ta2—7 4 LY AXDfEL 0x0001 ITRE
*/

/* Configure DRLDEOQO

b15-0 DRLDE [15:0]PWM DT 2—F 4 (Vua—KH) */

ATUE.SUBBLOCK[0] .DRLDE[0] = 0x0001;/* Ta—7 4 Una—KRLYAZH%E 0x01 |IFRE
*/

/* Configure CYLREOO

bl5-0 CRLDE0O[15:0] PwWM DJEH] */

ATUE.SUBBLOCK[0] .CYLRE[0] = 0x0100;/* A 7NN VLI AXDfE%E 0x00FF ZFXTE
*/

/* Configure DRLDEOQO

b15-0 CYLREOO[15:0] PwM OFEH (V—wa—FKH) */

ATUE.SUBBLOCK[0] .CRLDE[0] = 0x0100;/* ¥ A 71— RL Y RAXDE%E 0x00FF (ZiXE
*/

/* Configure RLDCREOQ
b7:4 Reserved

b3 RLDENEn3 = OV A I N~ TFHDT a—TFT 4 LI ARZ YA IV LT RAFDY) a— FEREE
WS 7R TE
b2 RLDENEn2 = OV A I N~ TFHDT a—FT 4 LI ARZ YA IV VLTRAFDY) a— FEREE
WS 7R TE
bl RLDENEnl = OV A I Ny TFHEOT 2a—T 4 VIAZ YA TNV VLTIAFOY a— FEiEE
WS 7R
b0 RLDENEnO = 1V A 7Ny TFHEOT 2a—T 4 LIAZ YA TNV VLTAFOY a— FEiEE

BIERE */
ATUE.SUBBLOCK[0] .RLDCRE.BYTE = 0x01;/* DTREQO @V 1 — FHRELZ HENICERE
*/

/* Configure TIEREO
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b7:4 Reserved

b3 CMEEO3 = 0 CMFEO3 |2 X 28V AHLER AL E

b2 CMEE(02 = 0 CMFE02 (Z X 2%V AHLE R #251E

bl CMEEO1 = 0 CMFEO1 |2 X 28V AHLER AL E

b0 CMEEOO = 1 CMFEOO (ZX 280 AHRBRAEFFA] +/
]

ATUE.SUBBLOCK[0] .TIERE.BYTE = 0x01;/* VA 7L LIRHZ 00 DY A IV~ TFHEIZLD
/

B0 AL A FFA +

/* Configure TSTRE
b7:6 Reserved

b5 STRE5 = 0 V7 7wy g5 OEfEEEIL

b4 STRE4 = 0 Y770y B4 OEEEIE

b3 STRE3 = 0 VY77 nmvZ g3 OEfEEEIL

b2 STRE2 = 0 Y770y s B2 O#fEEEIE

bl STRE1 = 0 Y770y Bl O#EEEIE

b0 STREO = 1 ¥ 77wy 7 50 OEfEEFFA */

ATUE.TSTRE.BYTE = 0x01; /* BA<E Y770y 0 OEEFR

*/

/* Configure SSTREOQ
b7:4 Reserved

b3 SSTREO3 = 0 Y77y B0 OF ¥ RN 3 OA UL MEEEELL
b2 SSTREQ2 = 0 Y77y B0 OF ¥R/ 2 O vy NEEEZER
bl SSTREOL = 0 Y77y B0 OF ¥ RN 1 OA Uy MEEERELL

b0 SSTREOQ = 1 Y77 a7 E0 OF ¥ b0 OB NEEEFFR] </
ATUE.SUBBLOCK[0] .SSTRE.BYTE = 0x01; /* FA~E YT Tavr 0 W% 0 OEEEFF
] */

/* Configure PSCRO
b15:10 Reserved

b9:0PSCO[9:0] = H'1 T URT—FDOHJEKIC 2 (REMIT-1) Z%E */

ATUCTRL.PSCRO.WORD = 0x0001; /* TV RT—FO57EE 2 ICRE
*/

/* Configure IPR14

bl5:12 Reserved

bl1:8 Reserved

b7:4 ATU-EOQ (CMIE00:03) = H'F KT 2 EN 0 A OEFENENL A 15 [ZFEE

b3:0ATU-E1 (CMIE10-13) = H'O KHEST D HFN 0 IAH DOEFENERL A 0 ITERIE */

INTC.IPR14.WORD = 0x00F0; /* CMIEO00 OV AHEINANLZ 15 (ZFEE
*/

set_imask (0); /* BRI~ AT L% 0 IR IE

*/

/* Configure ATUENR

b15:10 Reserved

b9 TJE = 0 A= 3 OH Yy NEMEEEIE

b8 THE = 0 AA~<H OHvY NEEEEIE

b7 TGE = 0 A~ G OHY Ly NEMEEREIL

b6 TFE = 0 AA~<F OHvY NEEEEIE

b5 TEE = 1 AA~E DA NEWEE A

b4 TDE = 0 A A~D OHvY NEEEEIE

b3 TCE = 0 A~ C OHYr NEIMEEREIL

b2 TBE = 0 XA~ B DAY NEMEEEIE
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bl TAE = 0 XA~n OhUy NEIERELL

b0 PSCE = 1 TV R —F DAY NEWEERFFR] */

ATUCTRL.ATUENR.WORD = 0x0021; /* BASEBILORTI AT —FDOH T FaEAF— |
*/

while (1) ;
} /* End of function main() */

/*************************************************'k'k'k************************

* Function Name : CMIEOO

* Description : WA 7= v TFEYIAA
* Arguments : none
* Return Value : none

********************************************~k~k~k~k~k~k~k~k************************/

void CMIEOQO (void)

{
/* Configure TSREO

b7 OVFEO3 = 0 F—=RNTa—T 5T I UT

b6 OVFE02 = 0 F—=RNTa—T5 7% 7T
b5 OVFEOl = 0 F—=NTa—T 5 T )T
b4 OVFEOO = 0 F—=RTa—T 577 YT
b3 CMFEO3 = 0 YA IN~TF T3 T 70T
b2 CMFE02 = 0 YA I N~ T T3 T 57U
bl CMFEOLl = 0 YA I N~ T T3 T 57U
b0 CMFEOO = 0 YA IN~TF T3 T2 VT */
ATUE.SUBBLOCK[0].TSRE.BYTE &= 0x00; /* A TN~ TF T T UT
*/
if (up == 0) /* up 7Ty FERTWaenR6E
*/
{
ATUE.SUBBLOCK[0] .DRLDE[0] ——; /* T a—F 4P A 7LD AZDOMEE RS
*/
}
else /* up 7Ty PERTWAH A BIX */
{
ATUE.SUBBLOCK[0] .DRLDE[0] ++; /* T a—T 4V ATV LT RS ONE A BN
*/
}
if (ATUE.SUBBLOCK[0] .DRLDE[0] >= 0xOO0FF) /* T a—T 4P A IR OEN

0x00FC BL EZ2 60X */

{up = 0; /* up 7T T EmIVT */

if(ATUE.SUBBLOCK[O] .DRLDE[0] <= 0x0001) /* T a—T 4P AT RAEDIEN

0x0005 LA FZRHIE */

{up= 1; /* up 7T T EREY K */
} i* End of function CMIEOQOQO() */
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213
2.13.1

BEG 12 BT YO ANMER[Z A < F
M=

M 22312RT K 9IS, REBBOAN Ry PRANSNDETORMZFLES, A ~DEfEE—
REFTy D ANRMREIICERET S & T, A=y VRERELET,

1[EEB 2EE 3[EHE n-1EE nEB GREER)

o b

SNERANES

ANFTET FTORRM

A
\ 4

B 223 AMITYPANERDEAIVT (IHENRYIT VDDA M)

2.13.2  {EFtAEEREA
F 2120 R OB LY 2 2 OReEI 0 i 2R LET,

¥ 212 ATU-II#EEEY #F(+

& RimF e
% F | TIFOA NEBADIEBEANLET,

BEELIRA Hae
ATU-TI ATUENR BAAIPTYRT—SDEHEERELET,
HBLIUZXE | PSCRO TNVRT—5 0DHRLERELET,

TIERFO ICIFO B Y 5A#HESFAILET .
TCRFO BAIFR YT IOV IDEEERELET,
AA4IF GRBFO0 BRETH IV OOEIFBZERELET,
LPRA ECNTBFO AMENEEETDOREFSEHRLET .
TSRFO AAIFDISTRENEMINET,
TSTRF BAIF EHTTIOAVIDAI AN EEHRELET .
',;'TC L=2 1 ipR16 ICIFO DEIY AHDBAEEZRELET,
PFC LY R4 | PHCR HFEEERELET,
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2.13.3 1R A

224 CEMEREEZ R LE T, ZHUCHES TSHT2546R D N— KR =2 7B IRV 7 by = TUFIZ L~ T
BTy AN OREMZFI L E T, AKEICIIBRET 5y ol E S EICEE L, 5 ERHEICT 7>
Y DE&FEEEL TWET,

ECNTBF 1EE 2EE 3EEBE 4EE 5MBE (GRBFIIEHRELERERR)

\ 4 \ 4 \ 4 \ 4 \ 4
NEAREE —
GRBF s EEEEEE R et e e e R Rt Tt -
ECNTBF
ECNTAF
GRAF -
/ IN— K 7 \
- ECNTBF & GRBF @
aAURFTIVFHRE
- ECNTAF — GRAF
- ECNTAF. ECNTBF Q{E%
oIzoy7
VI bz 70E
CDRF0O — Period cnt
224 FHHI v T ANRMREEHAEERE
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2.13.4 Y27 b 7ERA
o EUa— )L
ELa21—)LE SRILE W BE

AL II—F 2 main ATU-IO#EAREZFITLET,

HAEDEFEIL—F > | ICIFO AL EEE#HICRELET,

o FRHZE¥OHH

SRILE HEBE T—ARK FERES I
Period ort HELREROT Y SAHICE LM ERELET, ms;g”ed HAEOREL—F >
o LY XZ DI
LERAEE B BE ERE(E FRES1I—ILE

PHCR PHO ¥ % TIFOA [CE2ELE T, 0x0003

PSCRO TYRT—5 0DHELE10ICHRELET, 0x0009
ATU-IDA AR FELIVTYVRY—SDHho 2 FRIEZE

ATUENR SR L 0x0041

TIERFO BlYAHZEHFAILET . 0x01

IPR16 BlYAAHDEBEIEREFHRELET . 0xF000

TSTRF AAIFHT IOV 0DHYIY FERA—LEHE B, 0x00000001 AL IIN—F
H$27Javys0& 909y O NNR0THYV R . THES

TCRFO Ty AARRERL TEHRITy DIEIBEMNY ) IZERE | 0x05
LEY,

GRBFO0 BRETAIyvCOEHBZESEIZKRELET, 0x0005

ECNTAFO ;CRF THRELEIPOVYINRTTYITHADY FETULE .

ECNTBFO NEBAADILEENAY Ty SOEHENAYIVFLET, 0x0000
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2135 HrILToII LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Active edge input interval.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
***********************************************~k****‘k‘k***********************/

unsigned long Period_cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* W— FDOFERE */
/* Configure PHCR
bl5:12 Reserved

b11:10 PHS5MD[1:0] = 00  PH5 A} (K— 1)
b9:8PHAMD([1:0] = 00  PH4 AHS (K—F)

b7:6 PH3MD([1:0] = 00  PH3 AN (K—F)
b5:4PH2MD[1:0] = 00  PH2 AHS (K—F§)
b3:2PHIMD[1:0] = 00  PH1 AHS (K—1)
bl:0PHOMD[1:0] = 11 TIFOA AJ) (ATU-III) */

PORTH.CR.WORD = 0x0003; /* PHO % TIFOA (T v Y A HMmT) IZRE
*/

/* ATU-II (Azh= v ¥ ADRREEHI) ORE */
/* Configure TCRFO

b7:5CKSELF0[2:0] = 000 7y N0
b4:2MDFO[2:0] = 001 B~ v ARk
bl:0EGSELFn[1:0] = 01 MHERDT Y x/

ATUF.SUBBLOCK[0] .TCRF.BYTE= 0x05; /*H% 77 wmav7 0 DEEEHI T 2D o0y —A
lrway sz o0),

it — F&2 TH=y U ARREEH

ey V% INfEY oV 2 FNENEE */

/* Configure GRBFO0
b0 GRBF0[15:0] TNy harTE x/
ATUF.SUBBLOCK[0] .GRBF = 0x0005; /* T2 o oA 5 BICERE */

/* Configure ECNTBFO
b0 ECNTBF0[15:0] A XKD b */
ATUF.SUBBLOCK[0] .ECNTBF = 0x0000; /* AXV bh U HOPHEEZ 0 IZRE */

/* Configure TIERFO
b7:4 Reserved

b3 OVECFO = 0 OVFCFO0 (2 X BE| 0 iAF &2k 1k
b2 OVEBFO = 0 OVFBFO 2L D&V A& &A1
bl OVEAFO = 0 OVFAFO0 2L BE|V A& &A1
b0 ICEFO = 1 ICFFO (2L DEI 0 AHREFFR] */

ATUF.SUBBLOCK[O0] .TIERF.BYTE = 0x01; /* TIFO DA 7y b v 7 F ¥ END AL (ICIFO)
R x/

/* Configure TSTRF
b0 STRFO = 1  ECNTAFO. ECNTBFO. 3L NECNTCFO OH v MENMWEEZZFR] */
ATUF.TSTRF.BIT.STRFO = 1; /* YT Ty oDhT s bEAK— */

/* Configure PSCRO
b15:10 Reserved

b9:0PSCO = H'9 FU R —FONEkE 10 (REMIZ-1)ITHT */
ATUCTRL.PSCRO.WORD = 0x0009; /x U RT—T D4R E 10 ICRE */

/* Configure IPR16

bl15:12 ATU-F (ICIFO~ICIF3)
bl1l:8 ATU-F (ICIF4~ICIF7) =
b7:4ATU-F (ICIF8~ICIF11l) = H'
b3:0ATU-F (ICIF12~ICIF15) = H

H'F KT 2B IAFOESENERL 2 15 TR E
H'0 KT 2 E 0 A B OBEINENL 2 0 ([ZERE
0 K3 2 E 0 IAF OEESENERL 2 0 [ZFXE
"0 RS DB AR OESEINER & 0 ITERE */
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INTC.IPR16.WORD = 0xF000; /* ICIFO OF O AHEINELLZ 15 IR E */

set_imask (0); /* BIDIAB< AT L)L % 0 ITRRTE */

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 A~ 3 DAYy NEEEIL

b8 THE = 0 A<H OHD L NEIWEEZIE
b7 TGE = 0 2A<G DI NEIWEEREIE
b6 TFE = 1 AA~F DAY NEIEERFFA]
b5 TEE = 0 HA<E OHDT 2 NEIWEEREIE
b4 TDE = 0 HA<D OHD L NEIWEEZIE
b3 TCE = 0 2A~<C DI NEIWEREIE
b2 TBE = 0 HA<B OHD 2 NEIWEEZIE
bl TAE = 0 A<D DOHD L NEIWEEZIE
b0 PSCE = 1 VR —50OHh 7y MWEARZFRA] */
ATUCTRL.ATUENR.WORD = 0x0041; /* BASEBIOTVAS—FDH 7 N2 AX— |
*/
while (1) ;

} /* End of function main() */

/****************************************************************************

* Function Name : ICIFO

* Description : ATy bER Y T TF v E0IAR
* Arguments . none
* Return Value : none

****************************************************************************/
void ICIFO (void)
{
Period_cnt = ATUF.SUBBLOCK[O0].CDRF; /* ghill L7=fE% 2% Period _cnt (ZfR-TF (GRAFO)
*/

/* Configure TSRFO
b7:4 Reserved

b3 OVECFO = 0 ECNTCFn IZA—"7m—72 L

b2 OVFBFO = 0 ECNTBFn (A —N"T7n— /T X 7a—7L

bl OVFAFO0 = 0 ECNTAFn (ZA—"T7nm—72 1L

b0 ICFFO = 0 Y7 Ty Fn ATy b Yy I F vy OB L */
ATUF.SUBBLOCK[0] .TSRF.BYTE &= 0x00; /> AT N T T T T T BT
*/

} /* End of function ICIFO() */
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214 BEFI13 —ERERAIVOHV Y MEATF
2141 HE

2251 R T L 9L, —FEERINTOFED 2 ANy voREERELET, A~ FOEE— Nk,
—EMBNT y O MIERELET,

1[EE 2EH 3[EH n-1

SHEBA 711

=
=

A
Y.

225 —ERERAIYOAIY FOBE (I5EAYITVSDHD Y M)

2.14.2  {EFA#AESREA
F 21T R OBSE L 2R ¥ OBREE Y (1T 2T LET,

¥ 2.13 ATU-II#EEE Y #F(+

# AT HERE
i F | TIFOA NN SIESEASLET,
BELYRAE HERE
ATU-II ATUENR BERAIRTYVRT—SDEEERELET,
HEBELPXAE | PSCRO TURT—S 0DRELEZRELET,
TIERFO BYAHDHFRIZLET,
TCRFO A4 FES I IOV IDEHEERELET,
84T F GRAFO0 Iy 9%@&?6%&%%&2 LET,
LS A ECNTAFO TCRF THRELEIVOVYINRTTZYTHI U b EFTVWET,
ECNTBFO ADSEMESDESERELET .
TSRFO BAIFHToOvY ODKRENEMEINET,
TSTRF AAIF &Y T IOVIDNIVEIDEEERELET,
INTCL X4 | IPR16 BV AHDEEIBLEERELET,
PFC LY X4 | PHCR ImFHEEZRELE T,
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2.14.3 1R A

2261 CEMEREEZ R LET, ZHIUCHES TSHT2546R D N—F 7 =2 7B IRV 7 by = TUFIZ L~ T
—ERFEINOF T v DA OEE A G L £,

Ty PR OFEENE. FRFEFH T o2 LA TRELET,

HNEBARES
GRAF  ---d-------f-mmmmrm b i el et e nininieiaialeialel
/ /
/ /
ECNTA// | —
GRBF ¢ 1 iy |
ECNTBF
/ IN— K 7 \
- ECNTAF & GRAF @
AVURTIVFRE
- ECNTBF — GRBF
- ECNTAF. ECNTBF D&
#0197
VI bz T70E
CDRF0 — Edge_cnt
226 AT v T ANRREREERIE
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2.14.4 Y by 7B
e EUa— LiniH

ELa—I)LE SRNIA B8
A UIIN—F main ATU-IO#HAREEITVET,

SHAEDREL—F

ICIFO STRAILEEEZERITRELEY,

o AL DH]

SN M RE T—ARK FREC I
Edge_cnt HELETY SHERELET I‘:)"I‘f;g”ed SHAEDRIEIL—F >
o LY XHZDEIE

LYREE M HE REE FERE I —ILE
PHCR PHO 8% % TIFOA IZSRELE T, 0x0003
PSCRO TURT—Z 0DHAELLFE 10IZRELET, 0x0009
ATU-IDA AR FELIVTIVRY—SDHho 2 FRIEZE
ATUENR A Lz 0x0041
IPR16 B AHDEBEIBHEZFZRELET, 0xF000
TIERFO B YAHDHFTELET, 0x01 AAUN—F Y
TSTRF AATFHITIOYI0DAY Y FERE—F&E5, | 0x00000001
H$J7Jav 0% 9099 NR\R0THYV R . [—F
TCRFO HEMANT vy Ao b TEHAT Y DIEIBEEAY ) (25% | 0x01
EFLET,
GRAF0 TS EHBT AHEZE XS0 A FIZHRELET, 0x00005000
TSRFO BATFDA YTy b TFvISTEI YT LET. | 0x00 SAmoREN
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2145 HoILJod I 4

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Edge counts within a certain period

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long Edge_cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{
/* R— RNOEE */
/* Configure PHCR
bl5:12 Reserved

b11:10 PHS5MD[1:0] = 00  PH5 A} (K— 1)
b9:8PHAMD([1:0] = 00  PH4 AHS (K—F)

b7:6 PH3MD([1:0] = 00  PH3 AN (K—F)
b5:4PH2MD[1:0] = 00  PH2 AHS (K—F§)
b3:2PHIMD[1:0] = 00  PH1 AHS (K—1)
bl:0PHOMD[1:0] = 11 TIFOA AJ) (ATU-III) */

PORTH.CR.WORD = 0x0003; /* PHO % TIFOA (T v Y A HMmT) IZRE */

/* ATU-IL (—EWFNT » P 7 > b)) OFE */
/* Configure TCRFO

b7:5CKSELF0[2:0] = 000 7y 7N Q

b4:2MDFO[2:0] = 000 —EFRINT Yy YT b

bl:0EGSELFn[1:0] = 01 MBEERYZ Y )

ATUF.SUBBLOCK[0] .TCRF.BYTE= 0x01; /* V77 wmav 7 0 ORI T ZORE: 70y s
INA 0

HETE— K :B'000 = —EHIFN=y I b
Sy B0l = L RV Y * /

/* Configure GRAFO0

b31:8 GRAF0[23:0] BEEHRID 7o Z A DA Ty Xy TTF vl

b7:0Reserved */

ATUF.SUBBLOCK[0] .GRAF = 0x00005000; /* v ViM% 0x50 v MIRE */

/* Configure TIERFO
b7:4 Reserved

b3 OVECFO = 0 OVFCFO0 (2 X BE| 0 iAF &2k 1k

b2 OVEBFO = 0 OVFBFO 2L BE|V A& &A1

bl OVEAFO = 0 OVFAFO0 (2K BE 0 iAF %2Rk

b0 ICEF0 = 1 ICFFO IZ L BHIDIAHREFFA] */

ATUF.SUBBLOCK[0] .TIERF.BYTE = 0x01; /* ICEFO & v MZX2DEID AL */
/* Configure TSTRF

b0 STRFO = 1  ECNTAFO, ECNTBFO, BXWECNTCFO ®OH 7> MEMWEZEFFR] */
ATUF.TSTRF.BIT.STRFO = 1; [ BT Tay s 0Dy MEAX— | */

/* Configure PSCRO
b15:10 Reserved
b9:0PSCn = H'9 T YU RF—FDO45Ek% 10 (REMIZ-1) ITRE */

ATUCTRL.PSCRO.WORD = 0x0009; /* YR —F D0 E 10 ICRIE */

/* Configure IPR16

bl5:12 ATU-F (ICIFO~ICIF3) = H'F KHEST B EI D AR OBINENLL % 15 IZERE
0 ST 2B D A OEIENEN. & 0 IZFRE

b7:4ATU-F (ICIF8~ICIF11l) = H' ST D EN D IAFDOBICENAN &2 0 [ZFR T

H
bll:8 ATU-F (ICIF4~ICIF7) = H'

0
b3:0ATU-F (ICIF12~ICIF15) = H'O ST 2 E D IABOEISENANL 2 0 IZFRTE */

INTC.IPR16.WORD = 0xF000; /* ICIFO0 OFE|VAHBEINALLE 15 IR E */
set_imask (0); /* B AR~ AT L% 0 IR IE */
/* Configure ATUENR
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b15:10 Reserved
b9 TJE = 0 A~ 3 DAYy NEEEIL

b8 THE = 0 HA<H OHD L NEIWEEZIE
b7 TGE = 0 2A<G DI NEIWEEREIE
b6 TFE = 1 AA~F OHAv NEIEERFFA]
b5 TEE = 0 HA<E OHT 2 NEIWEEREIE
b4 TDE = 0 HA<D OHD L NEIWEEZIE
b3 TCE = 0 2A~<C DI NEWEEREIE
b2 TBE = 0 HA<B OHD L NEIWEEZIE
bl TAE = 0 2A< A DI NEIWEEREIE
b0 PSCE = 1 YU AR —50Oh o bEEEZFFA] */
ATUCTRL.ATUENR.WORD = 0x0041; [*BAREBILRTIYV RS —TDOH T N RAZ—*/
while (1) ;

} /* End of function main() */

/****************************************************************************

* Function Name : ICIFO

* Description ATy bXR Y T TF B0 IAR
* Arguments : none
* Return Value : none

****************************************************************************/
void ICIFO (void)
{

/* Configure CDRFO

b31:8 CDRFn[23:0] GRBFO DT —#

b7:0Reserved */

Edge_cnt = ATUF.SUBBLOCKI[O0].CDRF; /* #t#ll L72M% %% Edge_cnt IZPRTE (GRBFO)  */

/* Configure TSRFO0
b7:4 Reserved

b3 OVFCFO = 0 F—=RNTa—T75 7% 7T

b2 OVFBFO = 0 Fd—nRTa— TR Ta—T 5 2T

bl OVFAFO = 0 F—=RNTa—=T5 7% 7T

b0 ICFF0 = 0 A7y b T7FXYORET T 7% 70T */

ATUF.SUBBLOCK[0] .TSRF.BYTE &= 0x00; /* A7y XX T FxT777% 707 */

} /* End of function ICIFO() */
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2.15  BiEHI 14 A1 High/Low EARIEHEI[Z 1 < F]

2.15.1 =

227V T X 91T, AS OV ARNBLEREN T High (F721% Low) LUV DO 2 feék L £,
KREWERI T, ¥ A~ F OEIEE— FIZAJ) High/Low HIIGHAIE — FICERE L. AJj/L A0 High #ifHl %
ARG L LT,

SHEBA 711

il
Jo

2.15.2  {EFA#aEREA
F 21T TR OBSE L 2R ¥ OBREE Y (1T 2T LET,

v
A
\ 4
A
N
v

N

Vo

KEITCR LTz High LAJLEA
FMOEARDEND

REBBD/NILR

A
A\ 4

2.27 High/Low HiREHBIDEIE

= 214 ATU-IIHEEEENY fF 1

5 i F HEE
i F | TIFOA N DIEEEAALET,
BEELRA M BE
ATU-II ATUENR BRAIOTYVRT—SDHEERELET .
H£BLPRE | PSCRO TURT—5 0DHALERELET,
TIERFO B YAHDHFAIELET,
TCRFO BAIFRE YT IOV IDEEERELET,
24T F GRBFO0 BET B/ UL ADEHERELET,
LoR%E ECNTAFO | BELELARLAADSATLSHEEN Y FLET,
ECNTBFO BAMENEEEDOREFSEHZLET .
TSTRF BARF &SI IJOVYIDAI UV EDIEERELET,
INTCLS R4 | IPR16 B AHBEIBRLERELET,
PFC L X4 | PHCR i FHREEZESRELET .
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2.15.3  EfFEiEA

228ICEMERBE AR LE T, TAUCHES T SHT2546R DN— R = 7B LY 7 b0 = TRBIZ L~ T
ERRINOA Ty VAN OEEE L ET, AN A= LAV RIE— FTE. BT o8
WADEEZFE L, BEFEBHE TRICA 7y bRy T TF v VAL EZTNET, ZORKOD T H
DEZEMND Z & THIREHI L £,

ECNTBF 1EEB 2EE 3EE 4EE 5MEEB (GRBF[ZERE L-HAEEH)

ool

NEARES - — — S
GRBF
ECNTAF T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTIIT A
NG _/
Y
N— Ky z70E N—FH 708
- AALARILA High DEFIZ - ECNTBF & GRBF @
ECNTAF A9 b7y T, AVURTFIVFRE
LB TAY TV OEIC - ECNTAF — GRAF
ECNTBF #h9 > b7y 7 - ECNTAF.ECNTBF ()i %
0IZo Y7
I bz 70IE VI bz 70E

k BIZHY EFHA / KCDRFO — Period_cnt /

228 AMI v Y ANRERTABERE
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2154 Y7 kY 7EHHA
o EUa— )L
EDa—I)LE FRN)LE HRE
AL II—F 2 main ATU-IO#EARE ZFITLET,
HAEDEFEIL—F > | ICIFO ICIFOty FTEIYAHFZFHREL., FTRIL-EFZEHTRELET,
o filfi HES D7
SNV HEBE T—4 K FRES I
Period_cnt SHEI L 7= High(Z7=1% Low) BIRID A SHEX RELET I‘:)"I‘f;g”ed HAEQREL—F >
o fHL Y& DI
LRAEZ B BE ERE(E FARES1I—ILE
PHCR PHO %% TIFOA IR ELZ T, 0x0003
PSCRO TYRT—5 0DHELE 10I2BELET, 0x0009
IPR16 B Y AHDEBEIBREZFZRELET, 0xF000
TIERFO B Y AHDHFRFLET, 0x01
ATUTIDA AT FBLUTYRT—5DHY Y FEthE Ao —TF >
ATUENR A LET. 0x0041 v v
TSTRF BARFHIT IOV 00hY Y FEIEEHRILET, STRFO = 1
H2J7Javy 0% 4y 9 NNXR0THIV R . TARA
TCRFO High/Low SARREHEI] TEHEIIRAIE High) IcBELEd, | 0°
GRBF0 AL ZOBE#HESEIZEELET, 0x0005
BARFHIIAOYHI0DA Ty b TFY IS5 %
TSRFO YT Lt 0x00
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2155 HrILTOv I LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Measurement of High / Low Input period.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long Period_cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* W— FDOFERE */
/* Configure PHCR
bl5:12 Reserved

b11:10 PHS5MD[1:0] = 00  PH5 A} (K— 1)
b9:8PHAMD([1:0] = 00  PH4 AHS (K—F)

b7:6 PH3MD([1:0] = 00  PH3 AN (K—F)
b5:4PH2MD[1:0] = 00  PH2 AHS (K—F§)
b3:2PHIMD[1:0] = 00  PH1 AHS (K—1)
bl:0PHOMD[1:0] = 11 TIFOA AJ) (ATU-III) */

PORTH.CR.WORD = 0x0003; /* PHO % TIFOA |ZFXE (MG E D A I+
*/
/* ATU-ML (AJi~A /v —WREHID) OR%E */
/* Configure TCRFO
b7:5CKSELF0[2:0] = 000 7y 7 INAQ
b4:2MDFO[2:0] = 010 AT A /a— LU R EHE
bl:0EGSELFn[1:0] = 01 MBEERYZ Y )
ATUF.SUBBLOCK[0] . TCRF.BYTE= 0x09; /x BERIEH D o Ao ray s ) —R % [ ray s
NZ 0],
YTTa s 0 OEEE— &2 TAJIA /e —HREH
AR & DA IR I 2 EnEE */
/* Configure GRBFO0
bl5:0 GRBFO[15:0] ARV EDA LTy XX TF v fE */
ATUF.SUBBLOCK([0] .GRBF = 0x0005; /* BT A0V A0 E 5 BICERE
*/
/* Configure TIERFO
b7:4 Reserved
b3 OVECFO = 0 OVFCFO0 (2 X BE 0 iAA &2k 1k
b2 OVEBFO = 0 OVFBFO 2L BE|V A& &A1
bl OVEAFO = 0 OVFAFO0 (2K BE 0 iAF %2Rk
b0 ICEF0 = 1 ICFFO IZ L BHIDIAHREFFA] */
ATUF.SUBBLOCK[0] .TIERF.BYTE = 0x01; /* ICEFO & v MIZXBDENIALZFFR
*/
/* Configure TSTRF
b0 STRFO = 1  ECNTAFO, ECNTBFO, BXWECNTCFO OH 7 MEMWEZEFFR] */
ATUF.TSTRF.BIT.STRFO = 1; /* BT Ty 0D NEAK— | */
/* Configure PSCRO
b15:10 Reserved
b9:0PSCO = H'O TR =T O EkE 10 (FREMEIX-1) IZRE */
ATUCTRL.PSCRO.WORD = 0x0009; /* TN R —T Oy EE 10 ITRE */
/* Configure IPR16
bl5:12 ATU-F (ICIFO~ICIF3) = H'F KT 2 E 0 A B OBEIENANL 2 15 IZF%E
bll:8 ATU-F (ICIF4~ICIF7) = H'O KT 2B IAFOESENENRL & 0 IZFXE
b7:4ATU-F (ICIF8~ICIF11l) = H'O ST 5B AR OBEIENENL % 0 I[ZFETE
b3:0ATU-F (ICIF12~ICIF15) = H'O KT 2EN 0 IAFHOESENELL Z 0 IZREE */
INTC.IPR16.WORD = 0xF000; /* ICIFO0 OFEI AAHESNAN % 15 (ZFEE */
set_imask (0); /* B AR~ AT L% 0 IR IE */
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/* Configure ATUENR
b15:10 Reserved

b9 TJE = 0 2 A< g OH v NEIEEE LR

b8 THE = 0 HA<H OHD L NEIWEEZIE
b7 TGE = 0 2A<G DI NEIWEEREIE
b6 TFE = 1 AA~F OHAv NEIEERFFA]
b5 TEE = 0 HA<E OHDT 2 NEIWEEREIE
b4 TDE = 0 HA<D OHD L NEIWEEZIE
b3 TCE = 0 2A~<C DI NEWEEREIE
b2 TBE = 0 HA<B OHD L NEIWEEZIE
bl TAE = 0 XA~ A DI NEWEEREIE
b0 PSCE = 1 YU AR —50Oh o bEEEZFFA] */
ATUCTRL.ATUENR.WORD = 0x0041; /* BAR FBIORTIV ARG =D N AKX —
]\ */
while (1) ;

} /* End of function main() */

/***********************************************'k'k'k'k'k************************

* Function Name : ICIFO

* Description : ATy XX T FvEIYIAAR
* Arguments : none
* Return Value : none

********************************************~k~k~k~k~k~k~k~k************************/

void ICIFO (void)

{
/* Configure CDRFO

b31:8 CDRFn[23:0] GRAFQ DT —H&

b7:0 Reserved */

Period_cnt = ATUF.SUBBLOCK[O].CDRF; /* B Period_cnt IZEHI L= v U AR TF
*/

/* Configure TSRFO
b7:4 Reserved

b3 OVFCFO0 = 0 =R —T7 5 7% T

b2 OVFBFO = 0 F—=nRonu—/ToETa—=T5 7% 7T

bl OVFAFO = 0 =R —T7 5 7% T

b0 ICFF0 = 0 A7y b T FYORHT I 7% 70T +/
ATUF.SUBBLOCK[0] .TSRF.BYTE &= 0x00; /* ICEFO %2 027 U7
*/

} /* End of function ICIFO() */
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2.16  FEHI 15 PWM AFEREHRI[Z 14 < F)
2.16.1 =

221" L0, AN EnD —EREO PWM EZICHOWTAH T T 2—7 1 & PWM A 7 Lz 5HH
LET, A4~ FO@EE— FiX, PWM ANEEFHIT— RICRELET,

A7 PWM &

> > > o M o
\ %
Y
KEITR LTz Low L A)LEARE
PWM 441 7 L0 BEARHLND

FEHNKROH LN D

229 PWM A NEREHAIDBEE

2.16.2  {EFHAEEREA
F 2SI RS R OBIE LY 2 2 OFREEI 0 (it 2R L ET,

¥ 2.15 ATU-II#EEEY F(+

& % F HekE
i F | TIFOA NEBNSIESEANLET,

BEL R4 Hehe
ATU-TI ATUENR | &2A4TPTYRT—SOBEERELET,
#BLTZH | PSCRO TVRT—5 0DHRALERELES,

TCRFO AT FEY I IOV IDBEERELET,
GRBF0 BRHET B/ LAOEHERELET,

ECNTAFO BELEZLANLDSBAASATLWSEEZEAD Y FLET,
ECNTBFO AN EBESORBMZTLHZELET .

A4<F ECNTCFO |SEAADT Yy COBEHEEHDFLET,

LS4 TSTRF BARF &Y T IOV IDIhI UV ADEEERELET,
TSRFO BARFHT IOV 0 DIRENEMShET,
CDRFO0 AAIFX Y TFYHALPRETY,
GRCFO0 PWM ERDH A V7 ILDIEZFRTF

BAIRT—R ALY RRF (TSRF) DRAT—RRIZTIZHIET S

TIERFO B YRAHEHAT BRI T HAMEELET,
INTC LS 2% | IPR16 B AH BRI ERE LET,
PFC LY X4 | PHCR I FHEEERTELET,
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2.16.3 E{EERBA
230CEMEREE A R LET, ZHICHES TSHT2546R D N— R 7 = 7B IRV 7 h 7 = FABIZ X - T

PWMIEIEDOA 7T o—F 4 £, PWM YA 7 V&I LET,
BESNFE-HOANPWM BRZBETIEAVTY Xy TFrEYAAFNFEEL, SHEREBISDAH
HUREEANPWMER OFF BOABEH Sh-AD 4EEZBET.

A7 PWM K || || L
GRAF
ECNTAF ooooooooooooooooooooooooooooooooooooooooooooooooooo
GRBF B i Rt Bl e ——----
ECNTBF
GRCF
ECNTCF \_ W,
Y
N— K9 - r7HmE N— KT 7NE
« AALRILA Low DB - ECNTBF & GRBF @
ECNTAF ZhH > b7y, AURTIVFRE
B EAYITYIEIC - ECNTCF — GRCF
ECNTBF #hH > b7y - ECNTAF. ECNTBF,. ECNTCF
-0y HN\RIZEEL T, DEZ0I1ZH Y7
ECNTCF&#hH v b7 w7
Ay J'LI
YT kY 7 inE /7 bz TRE
- CDRFO — Offduty_cnt
\ BIZHYFEEA j GRCFO - PWM_CycIe/
230 AT v T ANRMREEHAEERE
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2.16.4 Y2 by PEREA
o FEa—/ LA

EDa—ILE SRN)LA HHe
A UIIN—F2 main ATU-IO#BREEITVET .
FHANEDREFIL—F > | ICIFO AL EEERICREFELED,

o AR DHN

IRIE Hae T8k FRE 2
Offduty_cnt SHAMBACH 77T 2 — T « OMEOEHEZREF L ET . | unsigned | -, 4 o« .
PWM_Cycle ERIICAN S PAMROY A I ILERELET, long stAEDREL—F >

o EHL RO

LYRE % M RE R EE FRHES2—ILEA

PHCR PHO i %% TIFOA IZERELET, 0x0003
PSCRO TYURT—S5 0DHELLE 10IZHRELET, 0x0009

ATU-IDA AT FBELEUVTIVRT—5DHhY Y s %
ATUENR SR LEd 0x0061
TSTRF BATFH T IOV 0DHI Y FERB—FEHEHET, | 0x00000001 A —Fs
TCRFO HJJavy s 0290991\ R0THY> M. TPWM ox11

ADEREALD TstAlTy DXL EANY JIZEBRELET,
GRBFO0 AL ZADEEE6RICERELET, 0x0006

- “ L) 2 g

TIERFO ';_IFO DATY bxv TFYENYAH(CIFO)ZHFRIL F 001
CDRFO HALEAIDTa—FT+AHEZRELET, —
GRCFO0 EATD PWNM B A Y ILDEEZRELET, — FHAEDREFEIL—
TSRFO BARFHTITAOYIODAT—RALSALESZYTL 0x00 Fr

E3x I
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2165 HrILTOII LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Measurement of PWM input waveform.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long Offduty_cnt, PWM_Cycle;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main (void)
{
/* IR ,\_-Fg)%w% */
/* Configure PHCR
b15:12 Reserved
b11:10 PH5MD[1:0] = 00  PH5 A3 (K—Fh)

b9:8PHAMD([1:0] = 00  PH4 AHS (K—F)
b7:6PH3MD[1:0] = 00 PH3 Al (GR—1F)
b5:4PH2MD[1:0] = 00  PH2 AHS (K—F§)
b3:2PHIMD[1:0] = 00  PH1 AHJ1 (FK—1})
bl:0PHOMD[1:0] = 11 TIFOA AJ) (ATU-III) */

PORTH.CR.WORD = 0x0003; /* PHO % TIFOA (T v Y ASIHT) ICRE
*/
/* ATU-II (PwM AN IEFEFHH]) OFEE */
/* Configure TCRFO
b7:5CKSELF0[2:0] = 000 7y 7 INAQ
b4:2MDF0[2:0] = 100 puM AP EHA
bl:0EGSELFn[1:0] = 01 MBEERYZ Y )
ATUF .SUBBLOCK[0] . TCRF .BYTE= 0x11; /* T Tay s o ORMFHNI Y X0 a sy s

V—Rk&E [ Jmay 72 0] ,
#EE— K& TpwM AJIIEEEHAD
ey VE IS Yy Y ) I8 ZRENRE */

/* Configure GRBFO0

bl5:0 GRBFO[15:0] ARSI T DA Ty PXY T T v E
ATUF . SUBBLOCK[0] .GRBF = 0x0006; /* T A=y /ODIEI%Z% 6 E IR E
*/

/* Configure TIERFO
b7:4 Reserved

b3 OVECFO = 0 OVFCFO0 (2 X BE| 0 iAA &2k 1k
b2 OVEBFO = 0 OVFBFO 2L BE|V A& &A1
bl OVEAFO = 0 OVFAFO0 (2K BE 0 iAF %2Rk
b0 ICEF0 = 1 ICFFO IZ L BHIDIAHREFFA] */
ATUF.SUBBLOCK[0] .TIERF.BYTE = 0x01; /* TIFO DA 7y b ¥ I F ¥ EN DAL

(ICIFO) Z7Fn] */

/* Configure TSTRF
b0 STRFO = 1  ECNTAFO. ECNTBFO. 3L NECNTCFO OH v MNEWEZZFR] */
ATUF.TSTRF.BIT.STRFO = 1; /* BT T oDhy s M AX— | */

/* Configure PSCRO

b15:10 Reserved

b9:0PSCO = H'9 U R —JD0Ek%E 10 GREMIZ-1) IZ&RE */

ATUCTRL.PSCRO.WORD = 0x0009; /* ’7)7\’7—703 TR Z 10 IZERE */

/* Configure IPR16

bl15:12 ATU-F (ICIFO~ICIF3)
bl1l:8 ATU-F (ICIF4~ICIF7) =
b7:4ATU-F (ICIF8~ICIF1l) = H'
b3:0ATU-F (ICIF12~ICIF15) = H

H'F KT 2B IAFOESENERL 2 15 TR E
H'0 KT 2 E 0 A B OB NENL & 0 I[ZERE
0 KT D% 0 IAZ OESENENL 2 0 ITFEE

"0 RS A E 0 AR OESEIER & 0 IZERE */

INTC.IPR16.WORD = 0xF000; /* ICIFO OFEIV AFEINAN 2 15 IZFETE */
set_imask (0); /* BIDIAB< AT LL% 0 ITRRTE */
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/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 A~ 3 DAYy NEEEIL

b8 THE = 0 HA<H OHD L NEIWEEZIE
b7 TGE = 0 2A<G DI NEIWEEREIE
b6 TFE = 1 AA~F OHAv NEIEERFFA]
b5 TEE = 1 HA<E DAY NEWEEFFA]
b4 TDE = 0 HA<D OHD L NEIWEEZIE
b3 TCE = 0 2A~<C DI NEWEEREIE
b2 TBE = 0 HA<B OHD L NEIWEEZIE
bl TAE = 0 XA~ A DI NEWEEREIE
b0 PSCE = 1 YU AR —50Oh o bEEEZFFA] */
ATUCTRL.ATUENR.WORD = 0x0061; /* BA<E,FBIORTYVRF—FDhT > FE A
H— kK )
while (1) ;

} /* End of function main() */

/***********************************************'k'k'k'k'k************************

* Function Name : ICIFO

* Description : ATy XX T FvEIYIAAR
* Arguments : none
* Return Value : none

********************************************~k~k~k~k~k~k~k~k************************/

void ICIFO (void)

{
/* Configure CDRFO

b31:8 CDRF0[23:0] GRAFQ DT —H&

b7:0Reserved */

Offduty_cnt = ATUF.SUBBLOCK[0].CDRF; /* Z¥{Edge_cnt (ZFHIL7-A 7T 2 —7 14 Git%
A7 */

/* Configure CDRFO

b31:8 GRCF0[23:0] ECNTCFO DT —#

b7:0 Reserved */

PWM_Cycle = ATUF.SUBBLOCK[O0] .GRCF; /* B PWM_Cycle (ZEATD PWM YA 7 L OAE % {4
gea */

/* Configure TSRFO
b7:4 Reserved

b3 OVFCFO0 = 0 =R —T7 57 % T

b2 OVFBFO = 0 F—=Ronu—/TFToETa—=T5 7% )T

bl OVFAFO = 0 =R —T7 5 7% T

b0 ICFF0 = 0 A7y b TFXYORET T 7% 70T */

ATUF.SUBBLOCKI[0] .TSRF.BYTE &= 0x00; /AT NN T T T T T UT
*/

} /* End of function ICIFO() */
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217 Bl 16 [EEREE//NILAFHRI[Z A < F]

2171 BME

23T RT X9, AMENF-m oy Ve Ty VANEREZFHIIL, SHICEATOANT Y Y L ORI
BN PWMBEEOA 7T 2—F 4 & PWM YA 7 )L ZHIE L ET, BEE— FIXEREE VAT —
RIZRRE L F7,

A1 PWM & #2 - L ||

4 %
Y
Low LRJLEIRE, AhT v
. DEFIRDHEND )
Ty ANDM BREMBUEDT Y
fRAvkeH 5N B P2l

2.31 [EEREE//NILAEHRIOBE

2172 {ERHAEEREA
F 21612 A K OBE L Y 2 X OFREEI 0 (it 2R LET,

¥ 2.16 ATU-II#EEEIY F(+

=A% F HRE
i%F | TIF12 NN SIEBEANLET,

BEL R4 HRE
ATU-II ATUENR | &84 PTYRST—SOBHEERELET,
#EBLCXE | PSCRO TYRT—5 0DHALERELET.

TCRF12 SARFEHTIOVIDMEERELET .
ECNTAF12 | RELFELALLBAASHTLESHMEAV U FLET,
ECNTBF12 | ARG EMEES DEIMZRHE LTI,

ECNTCF12 | Ty ORIREEHAV U FLET,

GRAF12 ECNTAF12 DfEZ ¥+ TF v LET,

i;;; GRBF12 | TvSOBRAMmERELET.

GRCF12 ECNTCF12 DfEEF+ TF v LET,

GRDF12 BERRIE D SN A Y M EXY TF L LET,

CDRF12 ECNTBF12 DiE%x v TF v LET,

TSRF12 BATFHTIOVY 12 DRESBMRESNET,

TSTRF AATF &Y T IOV IDAYI U ADBEERELET,
PFC LY X% |PHCR T HREETRTELET.
INTC LY R4 | IPR16 TIFI20DA > Ty bEv TFvEIYRHDBEEFBRELET,
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2.17.3 1R A

23AUTEMER A R LET, ZHUCHES TSHT2546R D N— KR 7 =2 7B IRV 7 by = 7TAFIZ L~ T
PWM DA 7T 2 —F 4, PWNM YA 7 v ZFHILE7, FeeTid, I 7 #fE ECNTCF 34—/ 7 1 —
77 UTREMTHDH GRBFICEY hENbEA Ty "X T FEIVIALPREL, FHNCHE R T
ZEESET,

A7 PWM KE#z
ECNTAF
ECNTBF E—
GRBF _________________________________________ /_____.
ECNTCF
A %
Y
/7 n—FozrmE O\ N— K™ T 70
s AALARJLA Low DEFIZ - ECNTCF & GRBF @
ECNTAF #h™9 Y b7 v 7, A RT Ty F R
Iy ANEICEE GRAF IZIREFL . -OVFCN 955 %+ w ~
oI U7
I ERY Ty IOEIC
ECNTBF #hH Y b7 v
- ECNTAF EELCAD Y b VI bz T70E
Y—RXT.ECNTCFZhHv 7y 7,
Ollfl;)j\;’ﬁ':ﬁ% GRCF [=fR#F L. - GRAF12 — Offduty_cnt
- - GRCF12 — PWM_cycle
- GDRF12 — Edge_cnt
AY n -
/7~ T IE - GRDF12 —Timer_cnt
\ BIZHYERA / K /
2.32 AT v T ANRMREEHRAEERE
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2174 YD+ 7EiRE
e Ea— L

EOa1—ILE SRN)ILE HRE
AAIIN—F main ATU-MOHHIZREFITLVET .

HAEORFL—F> |ICIF12 | GHRIL-EZEHRICRELET,

o AR DHN

SNILEA HsaE TR FRES I

RN L FTDRAETOANESA-IT Y SHEZRE

Edge_cnt LEd

Timer cnt HERBN O FDOBEAETORELE-IV OV I /INATO .

— A9V EHERFLET. unsigned HAHED®REFEL—F >
orfduty ot BRICAAENT- PWMEROA T F2—7 1 DiEER | o9
Y- BLET,
PWM_Cycle ERIIZAD SN PWMEDH AL I ILERELET,
o LY XHZDEIE
LORAE HERE RE(E FHE 2 —ILE

PGCR2 PG14imFZ TIF12 ICERELE T, 0x3000

PSCRO TYVART—5 0D ELEZE10IZEKRELET, 0x0009
ATU-TDAEA AR FBLXUVTYRY—SDAD Y B E

ATUENR STl 0x0061

TSTRF BARFHITIAYI120HIU b ERA—FEEET, | STRF12 =1
HJ7Javyv12% 90y 1 A0ThHDY k1, TH

TCRF12 BLEE/NIVAEHA TEHAIT w DIXI B EAY ) IZERFEL | 0x15 AL UIN—F
*7,

GRBF12 A—nN—00—%REIEFHT Y PRIREE 0x110 [25% 0x0110
LET,
ICFF12D+ty MZ&kBAV Ty b v TFVEIYAHE

TIERF12 e 0x0001

IPR16 ICIF12 DE|YAAHBEXEF 14 IZHRELET, 0x000E
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2175 HrILJod 34

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Measurement of rotation speed and pulse

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long Offduty_cnt, PWM_cycle, Edge_cnt, Timer_cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

Offduty_cnt = 0;
PWM_cycle = 0;
Edge_cnt = 0;
Timer_cnt = 0;

/* R— RNOEE */
/* Configure PGCR2

bl5:14 PG15MD[1:0] = 00 PGl15 A1 ((K—1)

bl3:12 PG14MD[1:0] = 11 TIF12 A1 (ATU-III)

bl11:10 PG13MD[1:0] = 00 PG13 A1 ((K—1)

b9:8 PG12MD[1:0] = 00 PGl12 AHS (F—FK)

b7:6 PG11IMD[1:0] = 00 PGl1 AN (K—1F)

b5: 4 PG1OMD[1:0] = 00 PG10 AHS (F—FK)

b3:2 PGOMD[1:0] = 00 PGY9 AHS) (K—})

bl:0 PG8MD[1:0] = 00 PG8 AN (K—F) =/

PORTG.CR2.WORD = 0x3000; /* PGl4 & TIF12 (T v ASIRWTF) ICEE
*/

/* ATU-T (R /2L ZEHA) OFRE */
/* Configure TCRF12

b7:5CKSELF12[2:0] = 000 J Wy NA Q0
b4:2MDF12[2:0] = 101 [ERIREE /<L A5
bl:0EGSELF12[1:0] = 01 MHEERDT Y x/

ATUF.SUBBLOCK[12] .TCRF.BYTE= 0x15; /*H% 771 v 7 12 OBEERI IO 7 0 v 7 )-2% [
2y 7 NA 0],
ET— K& TEGEE OV AGH

ey V% INfEY oV 2 FNENEE */
/* Configure GRBFO0
b15:0 GRBFO[15:0] ARSI EDA T X TF vl */
ATUF.SUBBLOCK[12] .GRBF = 0x0110;/* A—"7u—75 7 %%y b+ 5y PHRE% 050110
IZERE */
/* Configure TSRF12
b7:4 Reserved
b3 OVEFCF12 = 0 ECNTCF12 (ZA—"T7nr—72 1L
b2 OVFBF12 = 0 ECNTBF12 (A —RT7n— /T X 7ua—7/L
bl OVFAF12 = 0 ECNTAF12 (A —"T7nm—72 L
b0 ICFF12 = 0 YTy F12 1A Ty FR Y T Ty O L </

ATUF.SUBBLOCK[12].TSRF.BYTE &= 0x00;/* A V7Y XX T F 777427 )7
*/

/* Configure TIERF12
b7:4 Reserved

b3 OVECF12 = 0 OVECF12 2L D&V A& &L
b2 OVEBF12 = 0 OVFBF12 (2 B#| 0 A% EK Ik
bl OVEAF12 = 0 OVFAF12 2L D&V A& &L
b0 ICEF12 = 1 ICFF12 IC X DEVIAFZFTR] */

ATUF.SUBBLOCK[12].TIERF.BYTE = 0x01;/* ICEF12 & v MIXDEALZ A
*/

/* Configure TSTRF
bl2 STRF12 = 1 ECNTAF12, ECNTBF12, BLNECNTCF12 OB v NEMWEZFFA] */
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ATUF.TSTRF.BIT.STRF12 = 1; /* BT Tay s 12DHh T e AZ— |
*/

/* Configure PSCRO

b15:10 Reserved

b9:0PSCO = H'O TR =T O EkE 10 (FREMEIX-1) IZRE */
ATUCTRL.PSCRO.WORD = 0x0009; /* TV RF—F O E 10 ICRE */

/* Configure IPR16

bl5:12 ATU-F (ICIFO~ICIF3) = H'O St D EN D A I OEESENEN. & 0 (23R T

bll:8 ATU-F (ICIF4~ICIF7) = H'O ST 2 E D A I OBESENENRL % 0 [ZFETE
0

b7:4ATU-F (ICIF8~ICIF11l) = H' ST D E D IAFDOBICENAN &2 0 I[ZFR T
b3:0ATU-F (ICIF12~ICIF15) = H'E SHET B END IAFZOEISENAN 2 14 IZFRE *~/

INTC.IPR16.WORD = 0x000E; /* ICIF12 OE| O AHBINANLE 14 ITFRE
*/
set_imask (0); /* BRI~ AT L% 0 IR IE */

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 HA<3T OHD L NEIWEEZIE

b8 THE = 0 HA<H OHD L NEIWEEZIE
b7 TGE = 0 2A~<G DI NEIWEEREIE
b6 TFE = 1 AA~F DAY NEIWEERFFA]
b5 TEE = 1 HA<E DAY NEWEEFFA]
b4 TDE = 0 XA<D OHD L NEIWEEZIE
b3 TCE = 0 2A~<C DI NEWEEREIE
b2 TBE = 0 HA<B OHD L NEIWEEZIE
bl TAE = 0 2A< A DI NEWEEREIE
b0 PSCE = 1 YU AR —50Oh o bEEEZFFA] */
ATUCTRL.ATUENR.WORD = 0x0061; /*BATE,FBILOITI R =D T NaeRAZ— |
*/

while (1) ;

} /* End of function main() */

/**********************************************'k'k'k'k'k'k************************

* Function Name : ICIF12

* Description : ATy XX T FvEIYIAAR
* Arguments : none
* Return Value : none

*********************************************~k~k~k~k~k~k~k~k***********************/

void ICIF12(void)

{
/* Configure GRAF12

b31:8 GRAF12[23:0]ECNTAF12 DT —H

b7:0 Reserved */

offduty_cnt = (ATUF.SUBBLOCK[12].GRAF >> 8); /* Z¥foffduty_cnt (JEH]D PWM K
FEOF 7T 2—TF 4 DEERF  */

/* Configure GRCF12
b31:8 GRCF12([23:0] ECNTCF12 DT — X
b7:0Reserved */

PWM_cycle = (ATUF.SUBBLOCK[12].GRCF >> 8); /* 2% PWM_cycle (JERF[D PWM KIE
DY A 7 VOl 21T */
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/* Configure CDRF12

p31:8 CDRFO[23:0] ECNTBF12 DT —#

b7:0Reserved */

Edge_cnt = (ATUF.SUBBLOCK[12].CDRF >> 16); /* Z¥X Edge_cnt ([CEMEBRME DO v ¥
AR AT */

/* Configure GRDF12
b31:8 GRDF12[23:0]ECNTAF12 DRETF —#
b7:0Reserved */
Timer_cnt = (ATUF.SUBBLOCK[12].GRDF >> 8); /*Z¥ Timer_cnt ([CEHEBREO DA

U M R */

/* Configure TSRFO
b7:4 Reserved

b3 OVFCF12 = 0 =R —T7 5 7% T

b2 OVFBF12 = 0 F—=nRonu—/TFToETa—=T5 7% )T

bl OVFAF12 = 0 =R —T7 5 7% T

b0 ICFF12 = 0 AT XX TFYOBRHET T 727 YT */

ATUF.SUBBLOCK[12] .TSRF.BYTE &= 0x00; /* ICEFO %2 027 U7
*/

} /* End of function ICIF12() */

RO1AN1171JJ0100 Rev.1.00 Page 111 of 214
2012.05.08 RENESAS



SH7254R ' )L—7 TFZ RKNAVR R4 <=y k-l (ATU-III) ZERA L4214 < EEH

218 EMEBI17 T THFIUARUNADY MNEATF

2.18.1 BME
1) ZoDOANmFEHW., —F~OANTy P ThT b e, 9 —FH~DAN L)L TEDH T MR
ToTHT D, By a0 EZ, B hEITOVET,

2) —EHIREICZDORETORI T FOMEERFL, DTV FOEZZ VT LET,

2.18.2  {EFA#AERHA
F 2NN TR OBSE L 2 R ¥ OBREE Y (1T %7 LET,

¥ 217 ATU-IIHEEEEIY 41+

{8 BimF HRE
e TIFOA NEBHDES (H9Y FAT YD) ZAALET.
TIFOB NEBHDIEE (h9> FARBALAL) ZAALET.
BELRA HRE
ATU-TI ATUENR | &5 AROTURT—SOBEERELET.,
HBLPXAZ | PSCRO TVRT—S 0DNRALEZRELET,
TCRFO BAIFRE YT IOV I DEEERELET,
ECNTAFO | EE L0090 NACEBEMESALET,
ECNTBFO | —lF~DANCH-TT v FTEIo N9 FBEETVET .
BA4F GRAFO ECNTAFO (SR T 5. JoR7I U FDEEZRELET.
LSz4 ECNTAFO 0 R 7 < v F R A=, ECNTBFO DIEZF ¥ TF ¥ L
GRBFO oy
TSRFO BARFHITIOYY 0 DIRELAEMEShET,
TSTRF BARF BHI IOV IDND L EDBIEERELET,
o PHCR R— b+ HOIHFHEEEERELET .
PFC L2 RS I ShcRe R—FDOmFHREERELET,
INTCLC X% | IPR16 S RTRTUFEYRH ICIFO DBREERELET
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2.18.3  EfFEREA

# 2.18. 2331 TR DOATNCHIS LTEERB 2R LET, ZHUTHE~ T SH72546R D N— K7 = 7
BIXOY 7 My 2T L > CT v FIZ T M EITWET,

x 218 FVT/IFIUARYINADVFAD U M E—RBOADY AR
AN hov AR
TvThov b BRI+

TIFnA £ T

(AT P)

TIFnB O—LAN)L N LR
(AALANIL)

TIFOA

TIFOB

ECNTBFO ——— —

GRAFO0

ECNTAFO

_—

N— R 708

- ECNTAF & GRAF
aAURTIVFHERE
- ECNTBF — GRBF

VI b7 0E

GRBF0 — UD_cnt

\ /

233 TYTEIUARY NADY FEMERE
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2.18.4 Y I by 7B
o Eo— Lk

EVa1-IILA IANILE HHE

A UI—FY main ATU-MOHWHZREZFITVET,

AVURTIVF
BlYIAHIL—F >

ECNTAFO.GRAFO D 2 R7 < v FHIZE|Y 1AA . ECNTBFO O fE % GRBFO

ICIFO CEvTFrLET.

o AL DH]

84

213

UD_cnt

AURTIYTFEIYAAFKLERD ECNTBFODEZRELET,

o LY XZDIH

LORAE HEBE RE(E FRE 2—ILE
PHCR PHO %% TIFOAIZSRELE T, 0x0003
PDCR2 PD9 i¥% TIFOBIZSRELE T, 0x0008
PSCRO TVRT—S5 0DHELLE 50 IZHRELET, 0x0031
ATU-IDA AR FELIVTYVRY—SDHho 2 FEIEE
ATUENR Sem L 0x0043
TSTRF BARFHITIOVYHI0DHIY +FEREZ—FEHEET, | 0x00000001
TSRFO ﬂjjnvbO@?%b%ﬁ?ﬁuiio 0x00 AL I—F o
HJJav s 0& 9099 NNR0THYU M 7y T
TCRFO B9 AR N AD UM TEBIT Yy DIEEIT Y o) (25% | OX1F
EFLET,
ECNTAFO. GRAFO DOV R7 Iy FHERBDE Y AHE
TIERFO Ny 0x01
GRAFO0 BRHET I Ty onEEHE FFR56)EICERELET, 0x0000FF00
IPR16 ICIFO ME| Y ;AHEBEIEGLE OXE [CEHRELE T, 0xE000
BARFHITIOYIODRAT—RALSREEIYTL AVURTIYFE
TSRFO - 0x00 URAHIL—F >
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2185 HrILTOI I LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Up/Down event count.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned short UD_cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* IR ,\_-bg)%w% */

/* Configure PHCR

b15:12 Reserved

b11:10 PH5MD[1:0] = 00  PH5 A3 (K—Fh)

b9:8PHAMD([1:0] = 00  PH4 AHS (K—F)

b7:6 PH3MD[1:0] = 00  PH3 AHS (K—F)

b5:4PH2MD[1:0] = 00  PH2 AHS (K—F§)

b3:2PHIMD[1:0] = 00  PH1 AHJ1 (FK—1})

bl:0PHOMD[1:0] = 11 TIFOA AJ) (ATU-III) */

PORTH.CR.WORD = 0x0003; /* PHO % TIFOA (= v Y AT ) IZEXE
*/

/* Configure PDCR2
bl15:12 Reserved

bl1:10 PD13MD[1:0] = 00 PD13 A1 (GK—}h)

b9:8PD12MD[1:0] = 00 PD12 Al (FR— k)

b7:6PD11IMD[1:0] = 00 PD11 Al (FR—h)

b5:4PD10OMD[1:0] = 00 PD10 AHJ1 (R—1F)

b3:2PDIMD[1:0] = 10 TIFOB AJJ (ATU-III)

bl:0PD8MD[1:0] = 00 PD8 AHS (K—F) */

PORTD.CR2.WORD = 0x0008; /* PD9 % TIFOB (T v Y AJTHEF) ICRE
*/

=

/* ATU-II (4 #FEA X R T 2 M) DFEE */
/* Configure TCRFO

b7:5CKSELF0[2:0] = 000 7y N0
b4:2MDFO0[2:0] = 111 4IEREA R N b
bl:0EGSELFn[1:0] = 11 fTy T */

ATUF.SUBBLOCK[0] .TCRF.BYTE= 0x1F; /*H%77uav s 0 DEfEHI T 2D o0y J—R
ooy 7,2 0] ,

EE— &2 T4 flfFA X v by,

Aoy V% Ty P I8 ZNENEE */

/* Configure GRAFO0

b31:8 GRAF0[23:0] TRy ha STl

b7:0Reserved */

ATUF.SUBBLOCK[0] .GRAF = 0x0000FF00; /* gHHlT 2HA 7 a2 v 7 /32 0 0xFF [0] (254 J&
WM ITRRE */

/* Configure TIERFO
b7:4 Reserved

b3 OVECFO = 0 OVECFO 2L BE|V A& &2
b2 OVEBFO = 0 OVFBFO (2 X BE 0 iAA &2k Ik
bl OVEAFO = 0 OVFAFO0 2L BE|V A& &A1
b0 ICEFO = 1 ICFFO IZ & BHIVIAZREFFA] */

ATUF.SUBBLOCK[0] .TIERF.BYTE = 0x01; /* ECNTAFO D2 X7 < v FE)AZ (ICIFO) &
| */

/* Configure TSTRF
b0 STRFO = 1  ECNTAFO. ECNTBFO. 3L NECNTCFO OH v MENMWEEZZFR] */
ATUF.TSTRF.BIT.STRFO = 1; /* BT Ty s 0oDHT s bEAK— */

/* Configure PSCRO
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}

b15:10 Reserved

b9:0PSCO = H'31 YU R —FONEE 50 (FREMIT-1)ICEE */
ATUCTRL.PSCRO.WORD = 0x00031; /x TN R —F O EE 50 [TETE
*/

/* Configure IPR16

bl15:12 ATU-F (ICIFO~ICIF3) = H'E KT 2B 0 IAFOESFENERL 2 14 ITRRE
bll:8 ATU-F (ICIF4~ICIF7) = H'O KT B EN D AR OBEICNENL % 0 IZERE
b7:4ATU-F (ICIF8~ICIF1l) = H'O KT 2 EN 0 IAF OBEESENERL 2 0 [ZFXE
b3:0ATU-F (ICIF12~ICIF15) = H'O KT 2 E 0 A B OBESENARL & 0 B E */
INTC.IPR16.WORD = 0xE000; /* ICIFO0 OEN IAHBEIENANL A 14 ITRETE */

set_imask (0); /* BRI~ AT LoYLk 0 ILERTE */
/* Configure ATUENR

b15:10 Reserved
b9 TJE = 0 2A~ 3T DAYy NEEEEIE

b8 THE = 0 HA<H OHYY NEMEEZEIR
b7 TGE = 0 A~ G OHY Ly NEMEEREIL
b6 TFE = 1 AA~<F OHvY NEWEE TR
b5 TEE = 0 HA<E OHUY NEMEEZEIR
b4 TDE = 0 X A<D OHvY NEMEEEIE
b3 TCE = 0 A~ C OHY Ly NEMEEREIL
b2 TBE = 0 XA~ B DOH v NEEEEILE
bl TAE = 1 AA~n OHvy NEWEE A
b0 PSCE = 1 TV R —FOH Y NEMEERFR */
ATUCTRL.ATUENR.WORD = 0x0043; [*BATNEBILRTIYV RS —TOHh T MaeAH— |k
*/
while (1) ;
/* End of function main() */

/******************************************~k~k~k*******************************

* Function Name : ICIFO

* Description : I UNT =T EYAL
* Arguments ¢ none
* Return Value : none

************************************************'k'k'k'k'k***********************/

void ICIFO (void)

{

}

/* Configure TSRFO
b7:4 Reserved

b3 OVECFO = 0 F—=RNTa—=T5 7% 7T
b2 OVFBFO = 0 Fd—RTa— TR Ta—T 5 )T
bl OVFAFO = 0 =T —T5 T )T
b0 ICFFO = 0 A7y b7 FyOME 7572707 */

ATUF.SUBBLOCK[0] .TSRF.BYTE &= 0x00; J* AT N T T T T B VT )

/* Configure GRBFO0

b15:0 CDRFn[23:0] ECNTBFO DT —H */

UD_cnt = ATUF.SUBBLOCK[O0] .GRBF; /* ¥ 7 F ¥ L7z ECNTBF DEEZEEIZLRTE */
/* End of function ICIFO() */
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219  ENEBI 18 4 BEA AN MAI U MEATF]

2.191 =

ZODANEEFER O, MFOANT Y PR OAN LN L 5 TCT v H T M, BB T b
UV REZ, B M EITWET,

2.19.2  {EFAAEEREA
#2190 T L OB L 2 2 X OMSREEI Y (i 2R LE T,

¥ 219 ATU-II#EEEY F(+

BRET P
e TIFOA NBhBESEANLET,
TIFOB NBHBEBEANLET,
BEL DR A Hete
ATU-II ATUENR BRAROTYRT—SOIEERELET,
#ELURS | PSCRO TURT—50DHELERE LET.
TCRFO AA<FRYIIO09 ) OMEERE LT,
TIERFO | 54 < FEIY RAKAOREERLET,
ECNTAFO IBELE- 2O N\ATHEHRBZsTAILET,
AATF ECNTBFO ZHRFADANICHE S TLBEZEAR DD FHEEZITVET .
LPRA GRAFO0 ECNTAFO 2T 5, aVRTFIVYFDEEHRELET,
ECNTAFO @ U R7 Iy FHELEMIZ, ECNTBFODEZ X v TFv L
GRBFO *q.
TSTRF AA<F B4 7709 00h 9o AOMEERELET,
- PHCR A FHOBTHREERELET.
PFCLYA% obcRa A— F D OBTHEERELET.
INTCLYX4% | IPR16 AURTIVFEIYIAAICIFO DIEELXEEZHZRTELET
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2.19.3

F 22012 T O ATNTHIS LIZEEREE 2R L £,

B e

TP =T RBICE S TAEEREA N AT P ERITVET,

® 220 FVIT/IFIVARY AU FE—FBOAD Y FAME

ZAUTHES T SH72546R D N— R = 7B XUV

AR A2 AR
TyvThork Ao hy b
TIFnA N LA ’ o—LA N L)L o—LA |
(AHTvD) L )1 1"
TIFnB T N LR o—LA o—LA T N LR
(ABILAL) L L L — L
TIFOA — — = =
TIFOB
ECNTBFO 1 el
GRAFO
ECNTAFO

7

/ N— K9 7

~

aAURTIVFHERE

- ECNTAFn & GRAFn @

-ECNTBFn — GRBFn

VI b7 0E

GRBFO — UD cnt

/

234 TYTEOUARY MO FEMERE
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2.19.4 Y7 ko 7EREA
o FEa—/ LA
EDa—ILE NI T RE
A UIIN—F main ATU-IDO#HARE ZITLVET,
AVURTPIYF ICIFO ECNTAFO. GRAFO @ U R7 2w FHIZE Y AHZEFK4E L. ECNTBFO DfE
BlYRAHIN—F > % GRBFOIC¥ v TF ¥ LET,

o AR DHN

EH4

13

UD_cnt

AURTIYTFEIYIAHFELERD ECNTBFO DEZREFLET .

o EHL RO

LRAEE B BE RE(E FARES1I—ILE
PHCR PHO %% TIFOAIZSERELET, 0x0003
PDCR2 PD9 i %% TIFOBIZSERELET, 0x0008
PSCRO TVRT—S5 0DHELLE 50 IZHRELET, 0x031
ATU-IDA AR FELIVTYVRY—SDHho 2 FEIEE
ATUENR S Lt 0x0043
TSTRF BARFHITIOVYHI0DHIY +FEREZ—FEHEET, | 0x00000001
TSRFO HJJOvH S 0NISTEBEZTVVET, 0x00
HJ7JAav s 0x 99y 9 N\R0THYV N 7y T
TCRFO B4R A M) THBTYDEFEI YY) IZ5% | 0x1B AL I—F
EFLET,
ECNTAFO. GRAF DO UR7I v FREBDEIYIAHF
TIERFO ey 0x01
GRAFO0 BRHET I Ty onEEHE FFR56)EICERELET, 0x0000FF00
ECNTAFO ;CRF THRELEPOVYINRTTZYTHADY FEITULE .
ECNTBEO ;;ﬂ_ﬁ%f\wljﬂ:ﬁﬁﬁ LEZYTIZ9 A9 RETWD o
GRBF0 IVRTIYFHLERIZ ECNTBFO DEFEREELET, —
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2195 HoILTovI A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Event count multiplied by 4.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long UD_cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* W— FDOFERE */
/* Configure PHCR
bl5:12 Reserved

bll:10 PH5MD[1:0] = 00  PH5 AHJ] (R—F)

b9:8PHAMD([1:0] = 00  PH4 AHS (K—F)

b7:6PH3MD[1:0] = 00  PH3 AHJ1 (K—1})

b5:4PH2MD[1:0] = 00  PH2 AHS (K—F§)

b3:2PHIMD[1:0] = 00  PH1 AHJ1 (FK—1})

bl:0PHOMD[1:0] = 11 TIFOA AJ) (ATU-III) */

PORTH.CR.WORD = 0x0003; /* PHO % TIFOA (T v VAN T) ICEE

*/

/* Configure PDCR2

bl5:12 Reserved

bl11:10 PD13MD[1:0] = 00 PD13 AHS (K—F)
09:8PD12MD[1:0] = 00 PD12 A1 (K—h)
b7:6PD11IMD[1:0] = 00 PD11 A1 (K—h)

b5:4PD1OMD[1:0] = 00 PD10 AN (FR—K)

b3:2PDIMD[1:0] = 10 TIFOB AJJ (ATU-III)

bl:0PD8MD[1:0] = 00 PD8 AHS (K—F) */

PORTD.CR2.WORD = 0x0008; /* PD9 % TIFOB (T v VAN HET) ICEE
*/

=

/* ATU-II (4 #FEA X R T 2 M) DFEE */
/* Configure TCRFO

b7:5CKSELF0[2:0] = 0007 2w 7 /3R (
b4:2MDF0[2:0] = 111 4WEfEA R N T b
bl:0EGSELFn[1:0] = 11 flxmy ¥ */

ATUF.SUBBLOCK[0] .TCRF.BYTE= Ox1F; /* V7 7wy 7 o OEEEGFHIO I vy 7 )-2% T

Iy 7 NZ Q) ,

@Ee-b & T4 lliff A N MU T b,
Rl y Uz Tlxy P 12 ZNEIRE */

/* Configure GRAFO0

b31:8 GRAF0[23:0] TRy ha STl

b7:0Reserved */

ATUF.SUBBLOCK[0] .GRAF = 0x0000FF00; /* st 2#Ifl%# 7 2 v 7 32 0 0xFF 8] (254 JH

W) W3R E +/

/* Configure TIERFO
b7:4 Reserved

b3 OVECFO = 0 OVECFO 2L BE|V A& &2

b2 OVEBFO = 0 OVFBFO (2 X BE 0 iAA &2k Ik

bl OVEAFO = 0 OVFAFO0 2L BE|V A& &A1

b0 ICEFO = 1 ICFFO IZ & BHIVIAZREFFA] */

ATUF.SUBBLOCK[0] .TIERF.BYTE = 0x01; /* ECNTAFO @32 X7 < v FEYIAL (ICIF0) &
Ea) */

/* Configure TSTRF

b0 STRFO = 1  ECNTAFO., ECNTBFO. L NECNTCFO OH v MENMEEZZFR] */

ATUF.TSTRF.BIT.STRFO = 1; /* T Ty 0D FEAK— | */

/* Configure PSCRO
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b15:10 Reserved

b9:0PSCO = H'31 FUARF—F DNk E 50 (REMIZ-1) ITRE */
ATUCTRL.PSCRO.WORD = 0x00031; /* ’7)7\’7—703 TELL A 50 [ZRRE
*/

/* Configure IPR16

bl15:12 ATU-F (ICIFO~ICIF3) = H'E KT 2B 0 IAFOESFENERL 2 14 ITRRE
bll:8 ATU-F (ICIF4~ICIF7) = H'O KT B EN D AR OBEICNENL % 0 IZERE
b7:4ATU-F (ICIF8~ICIF1l) = H'O KT 2 EN 0 IAF OBEESENERL 2 0 [ZFXE
b3:0ATU-F (ICIF12~ICIF15) = H'O KT 2 E 0 A B OBESENARL & 0 B E */
INTC.IPR16.WORD = 0xE000; /* ICIFO0 OEN IAHBEIENANL A 14 ITRETE */

set_imask (0); /* BRI~ AT LoYLk 0 ILERTE */
/* Configure ATUENR

b15:10 Reserved
b9 TJE = 0 A~ 3 DAYy NEEEIL

b8 THE = 0 HA<H OHD L NEIWEEZIE
b7 TGE = 0 AA< G DAYy NEWEEE I
b6 TFE = 1 HA<F DAY NEWEEFFA]
b5 TEE = 0 HA<E OHD 2 NEIWEEZIE
b4 TDE = 0 2A~<D DI NEIWEEREIE
b3 TCE = 0 AA=C DAYy NEWEEE I
b2 TBE = 0 2A<B DA NEIWEEREIE
bl TAE = 1 HA< A DOHD L NEIWEEFFA]
b0 PSCE = 1 YV A —50OHh v FEMEEZFFA] */
ATUCTRL.ATUENR.WORD = 0x0043; [*BATNEBILRTIV RS —TOH T MeAH— |
*/

while (1) ;

} /* End of function main() */

/******************************************~k~k~k*******************************

* Function Name : ICIFO

* Description : ATy bXR Y TTF v E0IAR
* Arguments ¢ none
* Return Value : none

****************************************************************************/
void ICIFO (void)
{

/* Configure TSRFO

b7:4 Reserved

b3 OVECFO = 0 F—=RNTa—=T5 7% 7T
b2 OVFBFO = 0 Fd—RTa— TR Ta—T 5 )T
bl OVFAFO = 0 =T —T5 T )T
b0 ICFFO = 0 A7y b7 FyOME 7572707 */

ATUF.SUBBLOCK[0] .TSRF.BYTE &= 0x00; J* AT N T T T T B VT )

/* Configure GRBFO0

b15:0 CDRFn[23:0] ECNTBFO DT —H */

UD_cnt = ATUF.SUBBLOCK[O0] .GRBF; /* ¥ 7 F ¥ L7z ECNTBF DEEZEEIZLRTE */
} /* End of function ICIFO() */
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220 FEFI19 aURTFTIVFEYAHFEE[Z AT G]

2.20.1 B=
BARAY S MR Aar T~y FOEE—B LR, a7~y FHVALZRESEET,

2202  {HFAHAESREA
K 22U L2 X OBERERI D (11T 2R LE T

¥ 2.21 ATU-II#EEE Y F(+

BEELYRA 13

ATU-II ATUENR | BEATOTYVRT—SDBEEZRELET,

#BELURAE | PSCRO TYVRT—5 0D BALERELET,

TCRGO AT CDEHAEZTRELET,

OCRGO |aAVURTFIVFEZEHRELET,

243G

LS4 TCNTGO | TCRG THRELEIVAVYINRTEAAINDY FEFTVET,

TSTRG BATGHT IOV I 0DBAINAIVEERZA—FEEET,

TSRGO A—nNo0—, AURTIYFRRELEBEICTII TNy FENET,

INTC LY X% | IPR20 CMIGO DU RT7I v FEIYVIAHDBEEZRELET,

2.20.3 1R BA

23S5ICEMER A R LET, ZHIZHE- T SH72546R DN— R =7 BI XY 7 by =2 THABIZ L - T
AL RT 2y FERESEET, A~ GDH 7 MICNTGOEIL., 2o T~y FNRKETLHEZ YT
XNET,

OCRGO

TCNTGO

A

N— K 7

« TCNTG & OCRG ®
AURTIVFRE

-CMFG &t v k

*TCNTG %0129 U7

VI bz T70E

k BIZHY FEA /

235 aIURTIYTFEMERE
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2.20.4 V7 ko T7ERHA

o Ea— L

EOa—)L4

FRNILE B BE

A UIIN—FY

main ATU-I QMR E ZITLET,

o ALK DB

AREZAT TIFEBITEM L TOHEEA,

o EHL RO

LORA% HEHE HREME | FRE LA
PSCRO TUYRT—5 0DHELZE10IZRELET, 0x0009
ATU-TIOF v RILGRUV TV RA5—5DhH 2 FEE
ATUENR SHALEd. 0x0081
TSTRG BAIGHTTOVI 0NNy FEIMEEHFRILET, | Ox3F AMIN—F2
TCRGO Oy 1A 0THDV k] TaURF7TTyF/NL | 0x01
AEHALLEL] TaURTFPIYFEHOE Y AHEEF
af] IZERELET,
OCRGO TCNTGO EDAVRTFIYFDEEZRELET, 0x0400
TSRGO A—n\o0—, aURTFIVFISTEIIVTLET, | 0x00
IPR20 CMIFO O EIY AABEEIELLE 15 ICERELET, 0xF000

RO1AN1171JJ0100 Rev.1.00

2012.05.08

RENESAS

Page 125 of 214




SH7254R ' )L—7 TFZ RKNAVR R4 <=y k-l (ATU-III) ZERA L4214 < EEH

2205 HrILTOII A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Compare match interrupt occurs.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main (void); /* AL —F x/

/************************************************'k'k'k'k************************

*

*

*

*

Function Name : main
Description : The main loop
Arguments : none
Return Value : none

*************************************************'k'k'k'k***********************/

void main(void)

{

/* ATU-TIOFEE */
/* Configure TCRG

b7 Reserved

b6:4 CKSELGO = 0 Iy IRRAQ R ATV —AHRE

b3:2 Reserved

bl CMPOEGO = 0 TCNTGO & OCRGO DA X7 < v F TrULAH T Lz
b0 CMEGO = 1 CMFGO (Z L 2EVAHZFTR] *~/
ATUG.SUBBLOCK[0].TCRG.BYTE = 0x01;

/* Configure OCRG

bl5:0 OCRGO = H'0400 I T =y FOMEEHRE */

ATUG.SUBBLOCK[0] .OCRG = 0x0400; Jx* AAHT L H QDA NT < FOfE%E
0x0400(1024) IZFRE */

/* Configure TSRG
b7:2 Reserved

bl OVFGO = 0 F =T =TS 7T
b0 CMFGO = 0 AL RT=wFTIT TR VT */
ATUG.SUBBLOCK[0] .TSRG.BYTE &= 0x00; /* FARAT—HATT3T% 77T */

/* Configure TSTRG
b7:6 Reserved

b5 STRG5 = 1  TCNTG5 DOH w7 NEWEZFFA]

b4 STRG4 = 1  TCNTG4 DOH v NEWEZFFAT

b3 STRG3 = 1  TCNTG3 DOH w7 NEWEZFFA]

b2 STRG2 = 1  TCNTG2 DOH v NEWEZFFAT

bl STRG1 = 1  TCNTGl DOH w7 NEWEZFFA]

b0 STRGO = 1  TCNTGO DA v MEWEZFFA] */

ATUG.TSTRG.BYTE = 0x3F; Jx* BA= G VT T vl 0DEAH T HEe AL — F*/

/* Configure PSCRO
b15:10 Reserved

b9:0PSCn = H'9 FU A —FONEkE 10 (REMIZ-1) ITRE */
ATUCTRL.PSCRO.WORD = 0x0009; /* U R —TD4EE%E 10 ITRE */

/* Configure IPR20

b15:12 ATU-G(CMIGO-CMIG3) = H'F X7 2% 0 AHLOEIIEN %2 15 ([Z3%E

bll:8 ATU-G(CMIG4,CMIG5) = H'O KT 2B IAFOESENENRL % 0 IZFEE

b7:4 ATU-H(CMIH) = H'O KT 2 EN0 IAFOEESENERL 2 0 [ZFXE
b3:0Reserved */

INTC.IPR20.WORD = 0xF000; /* CMIGO DOFE|V AHRMBINANL 2 15 IZFE */
set_imask (0); /* B AIH~ AT LoYL% 0 [ ZRTE */

/* Configure ATUENR
b15:10 Reserved
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b9 TJE = 0 AA~< T OHvY NEMEEEIE
b8 THE = 0 HA<H OHYY NEMEEZEIR
b7 TGE = 1 AA~G DAYy NEWEEFFA]
b6 TFE = 0 YA=F OHUY NEMEEZEIR
b5 TEE = 0 AA~<E OHvY NEEEEIE
b4 TDE = 0 A<D OHUy NEMEEZEIR
b3 TCE = 0 AA~C OHvYy NEMEEEIE
b2 TBE = 0 A< B OHUY NEMEEZEIR
bl TAE = 0 A<D OHvY NEEEEIE

b0 PSCE = 1 TV R —F DAy NEWEERFFR] */
ATUCTRL.ATUENR.WORD = 0x0081; /* #A~GEBLIOTIVAFr—SDAT M AX—]F */

while (1) ;
} /* End of function main() */

/**********************************************~k~k~k~k~k*************************

* Function Name : CMIGO

* Description : I UNT = v FEYIAL
* Arguments : none
* Return Value : none

*************************************************'k'k'k'k***********************/

void CMIGO (void)
{

/* Configure TSRG

b7:2Reserved

bl OVFGO = 0 F—=NTa—7I53 7% U7

b0 CMFGO = 0 AV RT 2 FTT T VT +/

ATUG.SUBBLOCK[0] .TSRG.BYTE &= 0x00; /* FAT—Z RT3 72707 %/
} /* End of function CMIGO () */
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221 EEFI20 A URTIYFREICLAMED 2 —ILDOESZ 1 7 G]

2211 =
AUNT 2y FRAERIC LY A 7 VOGBSIV AESZEZAER L, TOFEEE B L LTA/D EHhdz
EE L ET,

2212  {FFAH%EESRBA
OB LU A X OMREEI D 1T AR L E T,

¥ 222 ATU-IIHEEEEIY 41+

BEL R HHe
ATU-II ATUENR BERAAIOTYR T —SOEBEERELET,
HBLIXA | PSCR1 TYVRT—5 1 DRALERELET,
TCRG1 AT CDOBHEZTRELET,
OCRGH1 BATGCGRAVRTIVFDEZRELET,
4% G TCNTG1 TCRG THELEV7BYINRATEATAI Y FEFTVET,
LYR%E TSTRG BAIRGCGDEAINDBZEZRZ—FLET,
F—N=—T0— AURTFIVFARELEGEICTS UMY FEh
TSRG1 e

ADCSRO0 AD ZHHEEARDBREETVET,

ADCERO TMLIE-T—25RETIHILORRICETIRELZITVET,
A/D ZE ik ADANSO AD ZE|AREF v RILEFERLET,

LOR4A ADTREO B YAAERBEREZIL/FFALETS,

ADTRFO BlYAH LY AT 7255 TT,

ADREFO0 ADZEBRIZBET 5759 hty hEhET,

INTC LY X4 | IPR20 CMIG1 DV R7IyFEIVAHDBEEEZRELET,
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2.21.3 E{EEREA

236ICENMERFL AR LET, ZHICHt-» T SHT2546R ON— R =T B LY 7 b =TI L - T
COLZDRBRMIEZITVWET, a2 X7y FRNRETIHLEa L AT~ v FIrOULARERH UL L LTAE
RENET, ZORERSNIARESVAEZ MY A E LTADE#BEITNET,

OCRG
TCNTG
AimE/NILR
N— R 708
- TCNTG & OCRG ®a 7
TYyFRE
CMFG &t v b+
-TCNTG #0029 U7
VI bz 70E
L ADEHRBFICIHAINE
ZZEH AD _num IZIRTE /
2.36 /%LAM High mg&t:A1E{E R IE
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2.21.4

ANyl
£ a—/Lit
EDa1—-ILE R4 HHe
AAIWN—F main ATU-IO#EAREZITVET,
AD S&REINL—F AD _init AD EHZBRDNHZEZITVET,
A RTTYFEYAH | CMIGH ICTEIIEG;{;;EZ?OGDZ URTIYFTEIYAA.ADEBRBTER

SO
NIV HAE TR |ERAEVa-ILA
AD num | AD EBBTEE - EERELET. unsigned long ;;g;7v*
fFHL Y2 %O
LRAEE B BE HTEE | FHREY I -ILE
PSCR1 TVRT—510OHELE 10IZHELET, 0x0009
ATU-IDOF ¥ RILGRUTYURT—SDHIU +F
ATUENR EET LE. 0x0081
TSTRG ;47G#77nw70®ﬁ7/hﬁﬁ§ﬁﬂbi 0x02
Oy N\R0ThHYV M TaURFITYFNIL
TCRGH1 AEHAT B TaAURF7ITYFEOEIYRAAZHF | 0x03 A UIIL—F2
Al ICERELET,
OCRGH1 TCNTG1 DA VRTFIYFDEEFERELET, 0x0400
— 7 oo = e
TSRG1 F—non—27345, aVRFIVFISHTEH )T | 0x00
LET,
AURTIYFEIYAHCMIGHDBEEZHRTEL | 0xFO00
IPR20 54
ADCSRO THER kY HICKBRFr Ui ZeFa) [~ AL | 0xC2
ATU-IOA A M) HZEFER] ITHRELET,
[F—ARALSRAMIT+—< Y MEIEE] A7y
ADCERO0 Py o)L ONEBETS) TEYAHZEHERD 1) A | 0x8001
V—REATU-IDAAT Gl FUF]IZRELET, AD i3
ADANSO FrrI)LOEEBRICERATHLSIBRELET, 0x0001 | sREINL—F >
ADTREO FYRILO0OADEIYAHEREHALET, 0x0001
ADREF0 ADZE#BRICET 575 9hty hEhFET, 0x00
ADTREO ADEIYRAAFDKRT LEBIZZS Aty hERZE | 0x00

j—o
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2215 HrILFodI LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Other modules start with compare match.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long AD_num;
void main(void); /* AL = F x/
void AD_init (void); /* B/D EWERENL—TF */

/*************************************************'k'k'k************************

* Function Name : main
* Description : The main loop
* Arguments : none
* Return Value : none
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************************************************~k~k~k***‘k*********************/

void main (void)

{
/* ATU-MIDFRE */
/* Configure TCRG

b7 Reserved

b6:4 CKSELGO = 0 Ty INRRAQEI Ay Y Y —AZRE

b3:2 Reserved

bl CMPOEGO = 1 TCNTGO & OCRGO DI X7 < v F T/ AZEH T
b0 CMEGO = 1  CMFGO (Z X DHIViAHZZEFF */

ATUG.SUBBLOCK[1].TCRG.BYTE = 0x03; /* 7y 7R 1L EFEH, ar STy FRECa
T =y F NV AEHT,

a7 =y FREOE| O AL B EZFFA] */
/* Configure OCRG
bl15:0 OCRGO = H'0400 I T <y FOEZERE */
ATUG.SUBBLOCK[1] .OCRG = 0x0400; J* AAHTH L DAy X7y FOfE%E
0x0400(1024) IZFRE */

/* Configure TSRG

b7:2 Reserved

bl OVFGO = 0 F—=RTa—T5 7 k)T

b0 CMFGO = 0 AT F T T )T </
ATUG.SUBBLOCK[1].TSRG.BYTE &= 0x00; /* BEARAT =B AT T VT
*/

/* Configure TSTRG
b7:6 Reserved

b5 STRG5 = 0  TCNTG5 DA 7 MEfEA{EIE

b4 STRG4 = 0  TCNTG4 DH v MNEWEZ{E I

b3 STRG3 = 0  TCNTG3 DOH 7 MEEA{EIE

b2 STRG2 = 0  TCNTG2 DH v FNEWEZ{E I

bl STRGl1 = 1  TCNTGl ®OH v NEWEZFFAT

b0 STRGO = 0  TCNTGO DH Wy hMEWEZR{EIL */

ATUG.TSTRG.BYTE = 0x02; /x* BA= G VT T vl 1A T e AL — |
*/

/* Configure PSCRO

b15:10 Reserved

b9:0PSCn = H'O TR =T 04k E 10 (GREMIZ-1) [TRE */
ATUCTRL.PSCR1.WORD = 0x0009; /* TV RF—F O E 10 IRE */

/* A/DEMORE */
AD_init () ; /* A/D BWETEN—F */

/* Configure IPR20

b15:12 ATU-G(CMIGO-CMIG3) = H'F X7 2% 0 AHLOEIIEN %2 15 ([Z3%E

bll:8 ATU-G(CMIG4,CMIG5) = H'O KT 2B IAFOESENENRL % 0 IZFXE
b7:4ATU-H(CMIH) = H'O SIS 5B AR OBEIENENL % 0 IZFEE

b3:0Reserved */

INTC.IPR20.WORD = 0xF000; /* CMIG1 OEN IAHBEIENANL A 15 ITRETE */
set_imask (0); /* BIDIAB< AT LL% 0 ITRRTE */

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 A~ 3 DAYy NEEEIL
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}

b8 THE = 0 2A~<H DI NEIWEEREIE
b7 TGE = 1 AA< G DAYy NEWEEFFA]
b6 TFE = 0 2A<F OHT 2 NEIWEEREIE
b5 TEE = 0 HA<E OHD 2 NEIWEEZIE
b4 TDE = 0 2A<D DA NEIWEEREIE
b3 TCE = 0 AA=C DAYy NEWEEE I
b2 TBE = 0 2A~<B DA NEIWEEREIE
bl TAE = 0 A=A DI NEIWEEZIE

b0 PSCE = 1 F VR —FDH 7 NEWELFFR] */
ATUCTRL.ATUENR.WORD = 0x0081; /* #A~GBIOTIARFr—S3DH " eAX—K */

while (1) ;
/* End of function main() */

/************************************************'k'k'k'k************************

* Function Name : AD_init

* Description : A/D EHAZREE
* Arguments : none

* Return Value : none

**********************************************~k~k~k~k~k~k~k***********************/

void AD_init (void)

{

/* Configure ADCSR

b7 ADST = 1 A X v WA bh
b6 ADCS = 1 HfE AR ¥ L E'— R
b5 Reserved
b4 ADIE = 0 AF ¥ T D ADT BV IAZFEA DS B
b3:2 Reserved
bl TRGE = 1 AE N Y TFENLZATU-TII DX A~ b U LD AX v A WO E) & FFn]
b0 EXTRG = 0  ATU-III DX A~ MU HIZILDAFT Y D) «/
ADCA.ADCSR.BYTE = 0xC2; /* /M NV LD A X v A LE) A FFa]
SER R Y HIEX ATU-IID X A~ R Y H&2dH */
/* Configure ADCER
bl5 ADRFMT = 1 A/ DT —HAVIAADT —<v M AIEDITHRE
bl4d:12 Reserved
bll DIAGM = 0 A/D EHiZROBECZKZ21Thlen
b10 DIAGLD = 0 Hokniiadhmice—7—a > LCEmR
b9:8 DIAGVAL = 0 U H—7 CREEIREE)
b7 CKS = 0 A/D BHAAT — FIX 50 A7 — b
b6:1 Reserved
b0 ITTRGS = 1 ATU-III DX A~ Gl b U A TANO DEIVALLEWDRLENZITH */

0x8001; Jx TR LI RAEDT f—v vy MIGE
F 78y hFy o BIBOBEREZIT
B ARIEMD N Y Y — A% ATU-TIDOH A~ G1 b U TIZEEE */

ADCA.ADCER.WORD

/* Configure ADANSO
bl5:0 ANSn = H'0001 AXy  EHHATF ¥ R/ aANSO ZfEH */
ADCA .ADANSO.WORD = 0x0001; /* F ¥ R0 BB AE A */

/* Configure ADTRE
bl5:0 ANSn = H'0001 ANOIZATU-III XA ~XIY 7 b bUINEOE Y AHIEREA */
ADCA.ADTRE.WORD = 0x0001; /* T X R0 ~OE Y SABTER % FFA] */

/* Configure ADREF
b7 ADSCACT = 0 Ax XY VEWMb T T 72T
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b6 ADITACT = 0 N IABLEWR T Z 7% VT

b5:1 Reserved

b0 ADF = 0 Ax X UEWK TIREEZ 7 VT %/

ADCA.ADREF.BYTE &= 0x00; [ BBERAT =B AT T 7% 7 T (7TA Ry x/

/* Configure ADTRF

bl5:0 ADTFn = 0  HVALEHETIREZ S VT */

ADCA.ADTRF.WORD &= 0x0000; /* FEINOAR NV TET 75752707 */
} /* End of function AD_init () */

/**************************************************'k'k************************

* Function Name : CMIG1

* Description : I LNT = v FEIYIAAL
* Arguments : none
* Return Value : none

*******************************************~k~k~k~k~k~k~k~k*************************/

void CMIGI1 (void)
{
/* Configure TSRG
b7:2 Reserved
bl OVFGO 0 TCNTGO A =T —75 7% 7 7T
b0 CMFGO 0 A X2 F T T YT </
ATUG.SUBBLOCK[1] .TSRG.BYTE &= 0x00; /* FARAT—HRTT53T% 77T */
AD_num = ADCA.ADRO; /* AD BHAZ CRAT L7 % %% AD_num IZfR(F */
} /* End of function CMIG1l() */
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222 EIMEfFI21 aURTFIYFREICKDMED 2 —ILDEHZ 1T G]

2.22 1 BE
1) 2o _T =y FRERIC, 1A 7 VOBV AEFTEZAER L, A/D ZEHiga i L £,
2) AT vy FEIYIALZTDMAC ZE) L, A/D EHL7-Exiims LET,
3) DMAC D#zsf& TE 0 iAZ T DMAC OXERT FLAZMAEL T,

2222  {EFA#AESREA
F223NCEE L A X OMREEID 1T AR L ET,

¥ 2.23 ATU-IIHEEEEIY 41+

BEL R4 B RE
ATU-II ATUENR BIAIOT YIRS —SDHEERELET,
HFELORAS PSCRO TURT—Z 0DHAELEZRELET,
TCRGH LT CDBHEEEZRELET,
842G OCRGH1 AATGDAVRTIVFEEZRELET,
LSz 4 TCNTG1 TCRGTHELE-POYINRTEAIAY Y FETVET,

F—nN—o0—, aURTFIVFARELIEGRIZOSIMNEY &
nEYd,

ADCSRO0 AD ZHBHEADBREEZTVET,

ADCERO EMLI-T—3%2REITHLORAICETIREEZITVET,

A/D ZE ik ADREF0 AD EHICEAT 575 9hty hEhFET,

LOR4A ADTRFO BYABEBRNRT LERIZ2S Rty hEhFET,

ADANSO ERTEF Y URILERELET,

ADTREO BEF ¥ U RIADENY AHBEROHFAERELET,

TSRGH1

CHCR2 DMAC DB EBEREZITLVET,

DMARS?2 PR V—REHRELET,

SAR2 BETD7 RLRAZHZRELET,

RSAR2 JO— RFBDERETT FLAFHRELET,
DMAC LY X | DAR2 BEXEDT7RLRAZHZRELET,
A RDAR2 )O— FEFDEREET7 FLRZERELET,

DMATCR2 | EsiXBEDT— 2 DEERIBMERELET .
RDMATCR2 | ) B— FEDERERBERELET,

CHFR2 DMAC DERZERT 75D MEhE 9,
DMAOR DMAC O ENEFRIZRELE T,
INTC LY X4 | IPRO3 DMAC DERE# R TEIYIAHDELEZRELET,
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2223  ENEEREA

X 237NCEMEREEA R LET, ZIUTHEH- T SHT2546R D N— R =27 BNV 7 b= THREIZ L - T
PNV ADRBEZITNVET, XA~ GDOH vy AN, A/D E#gHI X A< G 2 X7 < v FHREITH
T DG ﬂn»xft@b1mmc1&47G®:/«77/%Ttﬁ¢6ioLﬁibiﬁo

OCRG
TCNTG
BRE/NLR
CMFG
N— K £ 7 \\\
- TCNTG & OCRG DAV RT7 Iy FHRE
-TCNTG %2024 U7
- BRENILREFEHAL, AD TR EEE
-CMFG #+t v k
AURTIYFEYAHT DMAC £#2H)
L. AD ZiafER #85k
VA Ny kg%
\ BIZhYEHA /
® 237 aVURT7IYFMhLD AD TRBEISOEERIE
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2.22.4

AREZA7 TIEFEBITERM L TOHEEA,

YD kT PEREA
EY o — LA
ELa—IILE SIN)ILE Hae

A UIL—F main ATU-MOHWHZREZFITVET,
ADEREIL—F > AD _init AD ZERBOPHREETITVET,
DMAC &ZE/IL—F > | DMA init | DMA en 2 DHIEIREZ1TULVET,
DMA 5% #8 T . col U] >
2] 1) A% DEI2 DMA B5%#87T TEH|Y 1A H,

S DR

o AL YRZDHH
LORE% HehE BEE | EATUa-LL
PSCRO TURT—5 0DHELE10IZHRELET, 0x0009
ATU-IF ¥ RILGRUTYRT—5DA > +E | 0x0081
ATUENR rEHTLET,
TSTRG BAIGHTTIAYI 0DHD Y FEMEZEFATL | OxO1
9,
TSRGH A—nN\on—o55¢,. aVRFIYFITSH5%EY | 0x00 A IN—F2
J7LET,
TCRGH1 ooy 9NNX0ThHIY b TaoR7TyF/V| 0x03
WRAEHNT S TaRT7IVFHEDOEYAHZ
Al ICERELET,
OCRGH TCNTGO DA VRFIVFDEFEHRELET. | 0x0400
ADCSRO THER R HITK DRI v UiEBZHFaIl TR A | 0x82
[EATU-IDAA T M) HEFERAI ITRELET .
ADCERO [T—ALIORAMT7A+—7 v biIGEEE 47 | 0x8001
Ty bFr o ILOREEITS) TE|YRAHETHRD
FUAHY—RZATU-IDR A< G1 UK 1255
EFLET,
ADANSO FrrL0EERICEATALIBELET. 0x0001 A/D E*ﬁiﬁ'ﬁ
ADTREO FXRILOADEYIAHBEREHFTLET, 0x0001 =7~
ADREFO AD ZEBRICEETH 75y bEhET, 0x00
ADTRFO AD Bl YAHNET LI-BIZT7S55Aty F&h | 0x0000
9,
IPR20 AURT Ty FENYIAH(CMIGO) DB S FE & 5% 0xF000
LET,
CHCR2 DMAC DEREE— FERE & L TO— FErE, 73— X | 0x1000082C
FERE, BRETT/EEEDT FLAEFHRELET,
DMARS2 CH2 M#:3E)Y-2% ATUIIGT [ZBELET, 0x0047
SAR2, RSAR2 | #5%7xté LTADROD7 RKLREHZFELET, 0xFFFFE840
DAR2, RADR2 | #5i%% & L THEE RAMBED 7 KL X%EHRE L E | 0xFFF82000 DMAC &%
4, L—F
ueene | P omESE 1 EIcRELET. 0x0001
IPRO3 DMA 8248 T2 YA A (DER)DBAEZZELE | 0x00F0
ER
CHPR2 PMA-DKRTF S50 UFLES, E=0 DA $ei2 48 1
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TE=0

Bl YA

TSRG1

BAIGDAVRTIVFISTEIIVTLET,

0x00
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2225 HrILTovI LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Other modules start with compare match.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/
void AD_init (void); /* A/D BWHEN—FT * /
void DMA_init (void); /* DMAC X E/N—F */

/********************************************~k~k~k~k~k~k**************************

* Function Name : main
* Description : The main loop
* Arguments : none
* Return Value : none
RO1AN1171JJ0100 Rev.1.00 Page 140 of 214

2012.05.08 RENESAS



SH7254R ' )L—7 TFZ RKNAVR R4 <=y k-l (ATU-III) ZERA L4214 < EEH

************************************************~k~k~k***‘k*********************/

void main (void)

{
/* ATUIIDFRE */
/* Configure TCRG

b7 Reserved
b6:4 CKSELGO = 0 Ty I RNAQ R Oy —AHRE
b3:2 Reserved
bl CMPOEGO = 1 TCNTGO & OCRGO Da X7 < o FT/LAH S
b0 CMEGO = 1 CMFGO (2L DHEVIAHZFA] *~/
ATUG.SUBBLOCK[1].TCRG.BYTE = 0x03; /* Ty TN &R AN v FRRIZ a o RXT w y
F VA E T
a7 =y FREOE| O AL B EZFFA] */
/* Configure OCRG
bl5:0 OCRGO = H'0400 I 7=y FOMEEHRE */
ATUG.SUBBLOCK[1] .OCRG = 0x0400; J* AAHTH QDA T < FOfE%E
0x0400(1024) IZFRE */
/* Configure TSRG
b7:2 Reserved
bl OVFGO = 0 TCNTIGO A—RToa—75 7% 7 )7
b0 CMFGO = 0 AT F T T )T </
ATUG.SUBBLOCK[1] .TSRG.BYTE &= 0x00; /* FARAT—HRTT53T% 77T */
/* Configure TSTRG
b7:6 Reserved
b5 STRG5 = 1  TCNTG5 D5 7 MEEA{EIE
b4 STRG4 = 1  TCNTG4 DH v FNEWEZ{EIE
b3 STRG3 = 1  TCNTG3 O v hEEEEIE
b2 STRG2 = 1  TCNTG2 DH v FEWEZ{E I
bl STRGl1 = 1  TCNTGl ®OH v NEWEZFFAT
b0 STRGO = 1  TCNTGO DH Wy FEWEZR{EIL */
ATUG.TSTRG.BYTE = 0x02; [* BA G BT T Oy s 1OFA e AL —K*/
/* Configure PSCRO
b15:10 Reserved
b9:0PSCn = H'O TR =T 04k E 10 (GREMIZ-1) [TRE */
ATUCTRL.PSCRO.WORD = 0x0009; /* YR —T DRk E 10 IZERE */
/* fE < 2 —/L (AD, DMAC) DRE */
AD_init(); /* AD EHERRE N —TF o~ */
DMA_init () ; /* DMAC X E/N—F L~ */
set_imask (0); /x B A~ AT L% 0 IR IE */

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 HA<3T OHD L NEIWEEZIE

b8 THE = 0 2A~<H DI NEIWEEREIE
b7 TGE = 1 AA< G DAYy NEWEEFFA]
b6 TFE = 0 2A<F OHT 2 NEIWEEREIE
b5 TEE = 0 HA<E OB NEIWEEZIE
b4 TDE = 0 HA<D OHD L NEIWEEZIE
b3 TCE = 0 2A~<C DI NEIWEEREIE
b2 TBE = 0 HA<B OHD 2 NEIWEEZIE
bl TAE = 0 2A< A DI NEIWEEREIE
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b0 PSCE = 1 F VR —FDH 7 NEWELFFR] */
ATUCTRL.ATUENR.WORD = 0x0081; /* #A~GEBLOTIVAFr—SDAT Mo AX—]F */

while (1) ;
} /* End of function main() */

/***********************************************~k~k~k****‘k*********************

* Function Name : AD_init

* Description : A/D EBHZRREN—F
* Arguments ¢ none

* Return Value : none

************************************************'k'k'k'k'k***********************/

void AD_init (void)

{
/* Configure ADCSR

b7 ADST = 1 2% LIS HAER I
b6 ADCS = 1 1YV A I NVAFy o E—F
b5 Reserved
b4 ADIE = 0 A F v T %O ADT B0 ALIEA DL
b3:2 Reserved
bl TRGE = 1 AE S VA FEZIXATU-TII DX A~ b U HIT L D AT v A D L) 23 a]
b0 EXTRG = 0 ATU-III DX A~ hUHIZED ARy o EHOEE) */
ADCA.ADCSR.BYTE = 0x82; /* AN N U T XD AR v O RS & FF Al
SR Y HLATUu-MMOZ A~ U HA2{FHH */
/* Configure ADCER
bl5 ADRFMT = 1 A/ DT —HAVIAADT —<v M AIEDITHRE
bl4d:12 Reserved
bll DIAGM = 0 A/D EMigRO B CZKZ1Thlen
b10 DIAGLD = 0 Hokniiadhmice—7—2a > LCEm
b9:8 DIAGVAL = 0 U P —7 CREEIREE)
b7 CKS = 0 A/D B AT — MIE 50 A7 — b
b6:1 Reserved
b0 ITTRGS = 1 ATU-III DX A~ Gl b U BT AaNO DEIV ALLEWDRENZITH */

ADCA.ADCER.WORD = 0x8001; /* T—X LY AXDT —~< v MMIfHGE
F7%y by oA OBER AT S
BV IABLLEZH D B T — A% ATU-IIDZ A< G1 U HITRE */

/* Configure ADANSO
b15:0 ANSn = H'0001 AF¥y AT ¥ /L ANSO ZfH ~/
ADCA.ADANSO.WORD = 0x0001; /* F ¥ R/ 0 ZZLHIfHEH */

/* Configure ADTRE
bl5:0 ANSn = H'0001 ANOIZATU-III XA ~XIV 7 b bUINEOE Y AHIEREA */
ADCA.ADTRE.WORD = 0x0001; /* T X R0 ~OE Y SAFTER & FFA] */

/* Configure ADREF

b7 ADSCACT = 0 AX X EWMb TS 72007

b6 ADITACT = 0 B VIABLLEWH 7 Z 7% VT

b5:1 Reserved

b0 ADF = 0 Ax X VEWKTIREEZ 7 VT */

ADCA.ADREF.BYTE &= 0x00; /* REWMAT—X AT T3 T7 %7 )T */

/* Configure ADTRF

b15:0 ADTFn = 0  FIVALEHK TIRREZ 7 VT *+/

ADCA.ADTRF.WORD &= 0x0000; /* BHIVAAR NI TR T 7S 7% 70T */
} /* End of function AD_init () */
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/*********************************************~k~k~k~k~k~k~k*‘k**********************

* Function Name : DMA_init

* Description : DMAC i E/N—F
* Arguments : none

* Return Value : none

************************************************'k'k'k'k'k'k'k*********************/
void DMA_init (void)

{
/* Configure CHCR

b31:30 TC = 10 —[AlOFREEER T, DMATCR D% E RIS n Hmdk

b29 Reserved

028 RLD1 = 0 Um— RiRE 1 12

b27:26 RLD2 = 00 U r— NHRE 2 M%)

b25 Reserved

b24 IFT = 0 Integer—Floating-point ZHAFEREITIES)

b23:19 Reserved

b18 HIE = 0 DMATCR = (855HIICE >~ b L7z DMATCR) /2 DB, CPU ~DE| 1 AL
KA

bl7:16 Reserved

bl5:14 DM = 00 TAT 43— ayT RUVRAEFEE (16 /S FEATHRERH IR ELSE )
pl13:12 SM = 00 V=7 RURFEE (16 /A NHENHEREIE EEEIR)

bll:8 RS = 1000 DMA JLRY Y—AEL I ¥
b7:6 Reserved

b5 TB = 1 IN— A | — N CHRE
b4:3TS = 01 U — N HL,L CHiipk
b2 IE = 1 BV IABER 2 FF ]
bl Reserved
b0 DE = 0 DMA fik # 251k */
DMAC2.CHCR.LONG = 0x1000082C; /* BRESART U= V=% HERR) V-tV
DMAC #AIEHE T H# 0 IA I & 7 Al
N -AMIRRE  BRESEOT N VAK [EE */
/* Configure DMARS
bl5:10 CH3 MID = H'O (default)DMA HEEERILAE ATU-TTI_CO (ZFEE
p9:8CH3 RID = H'0 (default)DMA HRIEFER LA ATU-III_CO IZFHE
b7:2CH2 MID = 0100 DMA $RikBER T4 ATU-III_G1 IZFRE
bl:0CH2 RID = 0111 DMA BAEBER T4 ATU-III_G1 (ZFR/E */

DMACCOM.DMARSx [1] .DMARS.WORD = 0x0047; /* CH2 O¥LEY Y —AZ % ATUIIGL IZRRE */

/* Configure SARO
b31:0 DMA Y—AT KL A */
DMAC2.SAR = OxFFFFE840; /* BEETLDT R L A ZFEE (ADO OfH) * /

/* Configure DAR
b31:0 DMA TAT 4 F—arT KLA x/
DMAC2.DAR = OxFFF82000; /* BRIEEEDT R L A2 $57E */

/* Configure DMATCR
b31:24 Reserved
b23:0 DMA $ARE[EIEL = 1 */

DMAC2 .DMATCR = 0x0001; /* DMA BE1ED[EIH % & E */

/* Configure RSAR

b31:0 DMA Va—KREEOY—RZAT7 KL & */

DMAC2 .RSAR = OxFFFFES840; /* BAED Y v — Nl %R E */
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}

/* Configure DRAR
b31:0 DMA U n—KRBEEOTFT AT 4 x—1a T KL A */
DMAC2 .RDAR = O0xFFF82000;

/* Configure RDMATCR

b31:24 Reserved

23:0 DMA U m— REROEEEEH = 1 */
DMAC2 .RDMATCR = 0x0001;

/* Configure IPRO3

bl5:12 DMACO = H'O ST 2 E 0 A B OESENAR 2 0 123X E
bl1:8 DMACLl = H'Q ST D EN D IAFDOBEICENAN &2 0 I[ZFR T
b7:4DMAC2 = H'F ST 2 E D IAHBOEISENAN 2 15 123K TE

b3:0DMAC3 = H'O KT 2 E 0 A B OMBIENANL 2 0 IZFRE */

INTC.IPRO3.WORD = 0x00F0; /* DMAC2 HRIEHK TEI D IAHLDOEICNAN # 15 IZFETE */

/* Configure CHFR
b7:5Reserved

b4 HE = 0 DMAN—T7 X N7 5742717
b3:1 Reserved
b0 TE = 0 DMA N T VAT 7o RT3 7% 7 UT */

DMAC2.CHFR.BYTE "= 0x11;

/* Configure CHCR
DE = 1 DMA H15 % FF Al * /

DMAC2 .CHCR.BIT.DE = 1; /* DMAC F ¥ > RV 2 OEMEEFF AT

/* Configure DMAOR
DME = 1 & TOF ¥ R/IVO DMABREZFFA] */

DMACCOM.DMAOR.BIT.DME = 1; /* DMAC OEhEZ ZFn]

/* End of function DMA_init () */

/* DMAC D¥REMK T 77 7% 7 VT

*/

/************************************************'k'k'k'k************************

*

*

*

*

Function Name : DEIZ2
Description : DMAC $n&f& T H| 0 AR
Arguments : none
Return Value : none

************************************************~k~k~k*‘k‘k**********************/

void DEI2 (void)

{

}

/* Configure CHFR
b7:5 Reserved

b4 HE = 0 DMAN—T7 T K75 7% 707

b3:1 Reserved

b0 TE = 0 DMA h IV AT 7V RT3 7% 7 VT */
DMAC2.CHFR.BYTE "= 0x11; /* DMAC DHREH& T 7T 7% 7 V7T

/* Configure TSRG

b7:2Reserved

bl OVFGO = 0 F—=NTa—T7I7 7% U7

b0 CMFGO = 0 ATy FTITTEIVT x/

ATUG.SUBBLOCK[1].TSRG.BYTE &= 0x00; /* EATHIAT T T T UT

/* End of function DEI2 () */

*/
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223 #EFI22 a2 RTFTIYFEYAHFREE[SZ A T H]

2.231 BME
A< Z IHP AR T e R-ETHEILFATITFZ2HN I 8T v 7T %ITH T & T,
BA<hH R THD AT <y FaEkE L ET,

2232  {HFAHAESREA
#2241 L VR & OHERI D T AR LET,

3 2.24 ATU-TI#EEEY F(+

BEELIRA HEE
ATU-II ATUENR BRAIOTYVRT—SDHEERELET .
HBELORA PSCRO TNVRT—Z5 0DHELEHRELET .
TCRH AT HDBHEFTRELET,
OCR1H BAIAIUFIHOOAVURTI Y FDEEZHRELET,

—_— N J— -~ O w N B O — = A\ Ry
24<H TSRH 17/\ JO—, AVRTFIVFARELEBRIZISIAEY FEh
LYR . g =

JAE TCNT1H BIRLEIVOVYINRTTYTHhO Y FIEZEITULET,
TCNT1IH & OCRIH DOV RFIYFHREIZL>TT v THD Y FEIE
TCNT2H pa
AWVET,
INTC LY X% | IPR20 CMFH DO R7IvFEIYAHDEBLEEFZRELET,
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2.23.3 E{EEREA

2ABICENMEFR A R LET, ZHIHES T SHT2546 D N— R 7 =27 BLIRY 7 h =2 7AIC L »Ta
VART =y FEBOFHEEERESEE T, XA~ A VA 2HIE, AT T HA THDOa L RXT < v F
REZLICA 7V A MERET,

TCNT1H

TCNT2H

N

IN— K 7

 TCNT1H & OCR1H ?
AURTIVTFRE

sTCNT2H %7y ThH Uk

*TCNTIHZ QIO U7

VI b7 0E

QNTZH — CM_cnt j

2.38 A UART Yy FEAEEERE
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2.23.4

YD kT PEREA
EY o — LA
EDa—IILE ZRNILE Hae
A UIL—F main ATU- OB EFITVET,
TCNT1H & OCRIH®DaO VU RF7T v FHRETE|Y AH.TCNT2H DfE
IR Y FEIY A "
AURTFTIYFEIYIAH | CMIH EEHI-BELET.

i S 4 DR
FRNILA K EE "—A R | FRHEYVaI-ILE
 p0 “ unsigned AVURTIYTF
CM_cnt AURTFIVFORERBZRELET, long [ L) A%
fFHL Y X DA
LERA % T RE REE | FRES1I—ILE
PSCRO TYURT—S5 0DHRAEL10IZBELET, 0x0009
ATU-IF ¥ RILH RV TYRT—SDho > FEHEZE
ATUENR e L 0x0101 | 4 v jp—F>
o0y 92NR0THDY M AURTTYFEROE
TCRH URBEHA ISBELET, 0x01
- = U 3A i —BF
IPR20 ;l\ng [Z&BEIYAHCMIH)DEBEIERE 15 2BFEL OxOOEG
OCR1H TCNTIH EDaAVRTFIVFDEERELET, 0x0300
TSRH BAIHDPAURTIYFISTEI9VTLET, 0x00 IVRFTIYFE
L) JAFH
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2235 HrILTovI LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Compare-match interrupt occurs.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

unsigned long CM_cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main (void)

{
/* ATU-MIDFRE */
/* Configure TCRH

b7 Reserved

b6:4 CKSELH[2:0] = 000 Z7 a2y 7 /3& 0

b3:1 Reserved

b0 CMEH = 1 CMFH (2L DIV AHEFF] */

ATUH.TCRH.BYTE = 0x01; /* 7y 78R 0 TEME cMFRIC L BBV IAHZZFFE  +/

/* Configure OCRI1H
bl15:0 OCR1H[15:0] a X7y FEERE */
ATUH.OCR1H = 0x0300; /* BASHTH IHDOA X< FOEYRE */

/* Configure PSCRO
b15:10 Reserved

L9:0PSCO[9:0] = H'9  FUARF—TDO4fEkE 10 (FREMITZ-1) ITRE */
ATUCTRL.PSCRO.WORD = 0x0009; /* U RF—F 0 D4yJEkAE 10 IZERE */

/* Configure IPR20

pl15:12 ATU-G (CMIGO~CMIG3) = H'O KT 2 EN 0 IAF OEESENERL 2 0 [ZFXE

bll:8 ATU-G (CMIG4., CMIG5) = H'0 SIS 5B AR OBEIENENL % 0 I[ZFETE
b7:4ATU-H (CMIH) = H'F KT 2 EI 0 IAFOESENARL 2 15 (TR E

b3:0Reserved */

INTC.IPR20.WORD = 0x00FO0; /* CMFH T X 2E A (CMIH) OESENENLZ 15 IR E */
set_imask (0); /* B IAFB< AT LUk O ITERE */

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 A~ 3 DAYy NEEEIL

b8 THE = 1 AA~H DAY NEIWEERFFA]
b7 TGE = 0 2A~<G DI NEIWEEREIE
b6 TFE = 0 HA<F OHD 2 NEIWEEZIE
b5 TEE = 0 HA<E OHD 2 NEIWEEREIE
b4 TDE = 0 HA<D OHD L NEIWEEZIE
b3 TCE = 0 2A~<C DI NEIWEEREIE
b2 TBE = 0 HA<B OHD 2 NEIWEEZIE
bl TAE = 0 XA~ A DI NEIWEEREIE

b0 PSCE = 1 VR —50OHh 7 MWERZFR] */
ATUCTRL.ATUENR.WORD = 0x0101; /* ZA~HBIRNTIVRFT—FDIh 7 b eAE—hK */

while (1) ;
} /* End of function main() */

/**********************************************~k~k~k~k~k~k************************

* Function Name : CMIH

* Description : I UNT = v FEYIAL
* Arguments : none
* Return Value : none

**************************‘k‘k‘k‘k‘k‘k‘k‘k**‘k‘k‘k**********'k'k'k'k'k***********‘k***‘k******/
void CMIH (void)
{

/* Configure TSRH

b7-3 Reserved

b2 OVF2H = 0 F—=RTa—T 53T 7 YT
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bl OVF1H = 0 F =T =TS 7T
b0 CMFH = 0 AL X7 FTIT TR VT */
ATUH.TSRH.BYTE &= 0x00; /* a X7 FTI7537% 77 */

/* Configure TCNT2H
b31-0 TCNT2H[31:0] TCNT1H & OCRIH & D X7 < v FIRARE ~/
CM_cnt = ATUH.TCNT2H;

} /* End of function CMIH() */
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224 EEHI23 FIFO LR A ADEDEM[Z A < J]

2.24 1 BME
1) AENSDEBE2ZETHEIC Y o ZDfi% FIFO LY A X ITRFELE T,

2) FIFO L Y AN LT T — & OEE N EMLL EIZ7e % & FIFO 57— % 7 )VE| ) A% T DMAC %
EE L. SN EEiEE L, 85 L7 FIFO L A X ITHEMEINCWEEE 2 U 7 LET,

2242  {EFA#AESREA
F 2250 L VR X OSREEI 0 (1T AR L ET,

¥ 225 ATU-IIHEEEEIY 41+

BEL R4 B EE
ATU-II ATUENR BERAIRTYVRT—SDEEERELET,
HEBELIORA PSCRO TURT—S 0DRELEZRELET,
TCRJO AT IDEBEEZRELET,
FCRJO FIFO LY MDEEERELET,
TSTRJO BAIIST IOV DOHEEHFAILET .
842y TIERJO T—43 7)LE%®§|JL)‘:‘&J%€§‘FHL$3‘Q _
LS A TCNTJO BIRLEYIVOYINRRTTZ Y THO Y FEIMEZITVET,
FIFOJO AURTIYFHRLERIZ TCNTIO DEFZRELET,
FDNRJO FIFOJO IZRTFSNTULSHOBEHNFEAHINAET,
OCRJO TCNTJIO DaAURTFIYFDEEZHZRELET,
TSRJO BAIIBT IOV ODART—E ALY RETY,
CHCR1 DMAC D& BEEDREFLET,

DMAOR BEROEF vy RILDOEEEZERELET,
DMARSO DMAC Dk V—RZEHRELET

SART DMAC 52 DB D7 FLRAERE LET,
. RSAR1 )O— FBQEEEET7 FLAEZEELET,
DMAC L & X \ >
ZA% AR DMAC B2 D ETDT FLRAERE LET .
RDAR1 )O— FBOEEET7 FLAEZEELET,

DMATCR1 DMAC (miX DEmERIBERE LTI,
RDMATCR1 | ) O— FERDEERIBERE LTI,

CHFR1 DMAC &R IS5ty hENFET,
. PDCR2 HK—FDDRTFHEEEERELET,
PFC LY R :
“A%  SEcRi H—FEDBTFEEZRELET.,
NTC L4 | IPRO3 DMAC D ER TEI Y AHDBAEEZRE LET .
IPR21 B4R F— B INEURHDBREEZRELET,
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2.24.3 E{EERBA
2390 CEEF A R LET, ZHICHES T SHT2546R D NN— R =27 RBIONY 7 h =TI L - T
a7 =y FEEOFHMENELZ A SEFE T, (XL FCRIO TRE L7z U@ 4 OBFE)

DMAC O#1%EIET KL A% FIFO L' Y A ZIZRETH Z LT, FIFO KM ESh=h v o ZOfE2EE L E
7,

HEANES

W
e B e

TCNTJO
FDFTRGJO
FDNRJO
- /
Y
N— KD 708 N— KDz T7HNE
- SN AFIESEIZ TCNTJO - FDNRJO & FDFTRGJO @
DIEZ FIFOJO [Z1& K AURTIVFHRE
-TCNTJO 4 U7 -FDFFJ0 2545 %t v k
- FDNRJO += 1 - DMAC ##2&jL. FIFOJO HIZ
S hi-EZxERnx
- #nik L 7={@%1% DNRJO ASE A
VI ko 7NE VI ko T70E
LA T (1 DMAC 85t #& T
¥2HhL A . . N
RlepUe IS UBEUSARIETIIE
2.39 /\JLA D High @5t A8h{E/REE
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2244 YT kYT TEHHA
o Ea— L
ELa21—)LE SRILE W BE
AL INL—F 2 main ATU-IO AR EZITLET,
e . | TCNTJO & OCRJIO DA RF T v FRAETEIYAHERARE L.
DMAC &N —F > DMAC_init | roNToH DiEE ZHIZRE L £,
. . DMAC DEREMNE T T B ELEIYAHERAREL. ETSTDI)7T
BTEYSA N . - ) )
DMAC #mik#2 T8I Y 2 | DEI1 DMAC D1E%7 KL ADEMEITVET,

o K DB

CZDOHRY TREEREFHLTCHERA,

o EHL RO

LORA % HEBE HEE FRES1—ILEA
PSCRO TVRT—S 0DHELFE 10ICRELET, 0x0009
PDCR2 PD12 # TIJO AHIZERELET, 0x0300
PECRT PE6 % TOEO0O tE AITEREL XY, 0x1000
ATUENR ;ng;}lf);;o*’w&uju RT=ZDNT 2 BB | o 0001 AL UN—F
TCRJO ooy 9nNRR0THDU b T/ 4 XF¥ L% | 0x01
by TRIsERY Ty D) ITRELET,
FCRJO TFIFO LY XA #EIZHEZI TFIFO L X ZIZHEH | 0x81
THENOEHE 6@ ITHRELET
TSRJO BRT—ARRISTEHDIVTLET, 0x00
TIERJO FIFO T—4 ZILBDEIYAHEHALET, 0x01
TSTRJ AAIIYT IOV I 0|Z8ESE D, 0x01
TEmik 4+ Xk word Bifir| TEmXBASR ) V—XI&Hhi
CHCR1 RUYV—RtELY 21 TER#EARIE/N—X MEGE ] 0x9000482D
TMATCRZ#!YO— K] [EEEDT FLRAFEEE
([Cighn) TERE#RTEIVAAZHA] TCOFv oz
IWOBMEESFAI] ICERELET, DMAC
DMARSO DMAC Fx > )L 1 MYk YV —X % TATU-TI JOJ | OXE300 BREL—F >
IZTERELET,
SART DMABSETTY KLAZHRELET, O0xFFFFFF9C
DAR1 DMAE5ix%7 RLRZHRELET, 0xFFF80000
DMATCRH DMA BRiX DEIEFRE L E T, 0x0006
RSART DMAESATTY KLAD O— REZHXRELET, 0xFFFFF9C
RDART DMAB5ix%7 FLAD Y O— KEZHRELET . 0xFFF80000
RDMATCR1 DMA S DEHD Y O— REZBELET 0x006
CHFR1 DMAERXEICEAT A& 759ty hEahET, —
DMAOR DMAC £ADEMEDHFRIZRELET 0x0001
TSRJO BRT—ARRISTEHIVTLET, 0x00 DMAC #5iX#8T
CHFR1 DMAC DEsE# T 759 %0 VT LET, HE=0 BYAH
TE=0
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2245 HrILJTovI A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Store a value into FIFO register.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/
void DMAC_init (void); /* DMA RE/N—F */

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)
{
/* R— FDOFERE */
/* Configure PDCR2
bl5:12 Reserved
bl1:10 PD13MD[1:0] = 00 PD13 A/ (GK— 1)

b9:8PD12MD[1:0] = 11 TIJO AJ) (ATU-III)
b7:6PD11IMD[1:0] = 00 PD11 AHS (K—1Fh)
b5:4PD1OMD[1:0] = 00 PD10 AHS (R—F)

b3:2PDIMD[1:0] 00 PD9 AHT] ((K—})
bl:0PDSMD[1:0] 00 PD8 AHJI ((K—F) */
PORTD.CR2.WORD = 0x0300; /* PD12 % TIJO ASNITERTE

/* Configure PECR1
bl15:14 PETMD[1:0]
b13:12 PE6MD[1:0]

00 PE7 AN (K—1)
01 TOE0OO ) (ATU-III)

bll Reserved
010 PESMD = 0 PES AT (R—1H)
b9 Reserved
b8 PE4MD = 0 PE4 A (R— 1)
b7 Reserved
b6 PE3MD = 0 PE3 AMi/1 (K— 1)

00 PE2 AHJ] ((K—h)
00 PE1 AT ((K—h)

b5:4PE2MD[1:0]
b3:2PE1IMD[1:0]

bl Reserved

b0 PEOMD = 0 PE0 A (R— 1) =/
PORTE.CR1.WORD = 0x1000; /* PE6 % TOEO00 HICERE
/* ATU-MIDFRE */

/* Configure TCRJO

b7 Reserved

b6:4 CKSELJ0[2:0] = 0007 2y 7 /3R 0

b3 Reserved

b2 NCEJO = 0 TIJO AND J A X%+ & THRE %= B

bl1:0I0J0[1:0] = 01 TIJO DB ENDTA Ty b T F v +/

*/

*/

ATUJ.SUBBLOCK[0] .TCRJ.BYTE = 0x01; /* A~V 7T uv 7 0% /oy s ,xzx0] /44X

Xy B L

NBERY T O THRY 7F v ICRTE */
/* Configure FCRJO
b7 FIFOENJO = 1  FIFO LI A% J0 13E6%)
b6 Reserved
b5 FVCRENJO = 0 OCRJ0 TH AL X7~y F TFIFO ZHMI LA
b4 FRSTJO = 0 fArOEHES Lgwn
b3:2 Reserved
bl:0FDFTRGJ0[1:0] = 014 A~ T AT—HALVAEIDT T 7y MEMET— 2836 H */

ATUJ.SUBBLOCK[0] .FCRJ.BYTE = 0x81; /* FIFO LI A Z ZHWIZHEMNT, FIFO ITKMHNT 55—

2 A 6 ITERTE */

/* Configure TSRJO
b7:5Reserved

b4 FVLDFJO = 0 FIFO LV AZBREIRET

b3 CMFJO = 0 OCRJ0 & TCNTJIn DAL XT7 <y IFORKHL
b2 OVEJO = 0 TCNTJO ([ZA— "7 ma—72 1L

bl FDOVEJO = 0 FIFO WDOT —ZIIIEH THDHZ & &R

RO1AN1171JJ0100 Rev.1.00
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b0 FDFFJO =0 FIFO WNDOT —H 7 FDFTRGT DRTEMEL W D722 L ZmR4 */
ATUJ.SUBBLOCK[0].TSRJ.BYTE &= 0; /* AT —H AT T )T */

/* Configure TIERJO
b7:3 Reserved

b2 OVEJO = 0 OVEJO (2L 2E| VAL EEE L
bl FDOVEJO = 0 FDOVEJO (2 & 2E[ 0 AL A2k
b0 FDFEJO = 1 FDFEJO 2K DEN D IAHEFFW] */

ATUJ.SUBBLOCK[0] .TIERJ.BYTE = 0x01; /* FIFO T —& 7 )ILEFOE| O AT ZEFA]
*/

/* Configure TSTRJ
b7:2 Reserved

bl STRJ1 = 0 TCNTJIn DA 7> MEEE{E I

b0 STRJO = 1 TCNTJIn DB 7y NEWEAFFA */

ATUJ.TSTRJ.BYTE = 0x01; /* A~ TV T T ay s o x#fE */
/* Configure PSCRO

b1l5:10 Reserved

b9:0PSCO[9:0] = H'9 TN A —T D4y JEE A 10 (GREMIZ-1) IT&RE */
ATUCTRL.PSCRO.WORD = 0x0009; /x Y Ar—T @"}Etm‘: 10 IR 7E */
DMAC_init () ; /* DMAC R E/N—F L~ * /

/* Configure IPR21

bl5:12 ATU-J (DFIJO, DFIJl) = H'F ST A E 0 AT OEESEINENT 2 15 (T E

bll:8 ATU-J (OVIJO. OVIJL) = H'O ST 2 E 0 A B OESENAR 2 0 123X E

b7:4ATU-J (DOVIJO, DOVIJ1) = H'O0X&HT D E|N Y IALDOEINEN %2 0 IR E
b3:0Reserved*/
INTC.IPR21.WORD = 0xF000; /* DFIJO0 OF 0 AHEINELLZ 15 IR E */

set_imask (0); /* BN IATI~ AT L% 0 IZFRIE */
/* Configure ATUENR

b15:10 Reserved
b9 TJE = 1 2A~ 3T DAYy NEEEFFA

b8 THE = 0 HA<H OBy NEMEEZEIR
b7 TGE = 0 A~ G DHvY NEMEEEIE
b6 TFE = 0 A<F OHUY NEMEEZEIR
b5 TEE = 0 AA~<E OHvY NEEEEIE
b4 TDE = 0 X A<D OHvY NEMEEEIE
b3 TCE = 0 A~ C OHyy NEMEREIL
b2 TBE = 0 XA~ B DHvY NEMEEEIE
bl TAE = 0 A=A OHYY NEMEEREIR

b0 PSCE = 1 TV R —=FDOHh T NEMEEFFR] */
ATUCTRL.ATUENR.WORD = 0x0201; /* #A~JIBLOTIVAFr—SDAT hEeAX—]F */

while (1) ;
} /* End of function main() */

/**********************************************~k~k~k~k~k~k************************

* Function Name : DMAC_init

* Description : DMAC i®@E/N—F > (FIFO LY RAFIZHEMILTZT — & Diini%k)
* Arguments : none
* Return Value : none

*************************************************'k'k'k'k***********************/
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void DMAC_init (void)
{
/* Configure CHCR1

b31:30 TC[1:0] = 10 1 [F]DEREZER T DMATCR DFX ERIFizE

b29 Reserved

b28 RLD1 = 1 Uur— KMRE 1 13F%) (on)

b27:26 RLD2[1:0] = 00 U — NHRE 2 (3% (oFF)

b25 Reserved

b24 IFT = 0 Integer—Floating-point EHirEI11E%) (OFF)
b23:19 Reserved

b18 HIE = 0 DMATCR = (%R » b L72 DMATCR) /2 T. EI0IALER %L
1k

bl7:16 Reserved

bl5:14 DM[1:0] = 01 T AF 44— a7 KL EHEM

bl3:12 SM[1:0] = 00 V—AT KLU AFEE (16 /3 b ENHRER IR EEEE)
bl1l:8 RS[3:0] = 1000 DMA VEEY VY —2AtB LI X

b7:6 Reserved

b5 B = 1 N—ZA hE— K

b4:3TS[1:0] = 01 J— R (2 /A b)) Hf7

b2 IE = 1 B IAHERK A FFA]

bl Reserved

b0 DE = 0 DMA Hiik &£kl +/

DMAC1.CHCR.LONG = 0x9000482C; /* BREY A X T—F U Y —R JLEY Y—At& L
7K

/* Configure DMARSO

MATCR % U 11— K DMAC $xi&f& T8 0 A A & FF nf
N—Z NlEYE BEREEOT RL R E# +/

b15:10 CH1 MID[5:0] = 111000DMAO MDHAXEERITIX ATU-III_JO
b9:8CH1 RID[1:0] = 11 [/ _E

b7:2CHO MID[5:0] = 000000default

bl:0CHO RID[1:0] = 00 Sy

S

DMACCOM.DMARSx [0] .DMARS.WORD = 0xE300; /* CH1 OJrsRY Y —AX % ATU-TI JO IZRXIE

*/

/* Configure SARO

b31:0 DMA Y—AT KL A */

DMAC1.SAR = OxFFFFFF9C;

/* Configure DAR

/* BRIkt DT R L A ZFRE (FIFO LY A H) */

b31:0 DMA TAT A F—arT KLR */

DMAC1.DAR = OxFFF80000;

/* Configure DMATCR
b31:24 Reserved

b23:0 DMA HRik[EIH */
DMAC1.DMATCR = 0x0006;

/* Configure RSAR

/* HRRFEDT R U2 Z$RTE */

/* DMA BEIED R % % iE */

b31:0 DMA Umr—KREEOY—RAX7 KL A */

DMAC1.RSAR = OxXFFFFFFOC;

/* Configure DRAR

|

R
it

/* BT FLAOEDOY u— NE% */

b31:0 DMA Vn—KRBEEOTFT AT 4 x—1a T KL A */

DMAC1.RDAR = OxFFF80000;
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}

/* Configure RDMATCR
b31:24 Reserved

b23:0 DMA Y m— REFOEREEFK */
DMAC1.RDMATCR = 0x0006;

/* Configure IPRO3
bl5:12 DMACO = H'Q ST D E D IAFDOBEICENAN &2 0 IZFR T
bll:8 DMACl = H'F KT 2 E 0 A OESENANL A 15 [ZFEE

b7:4DMAC2 = H'O KT B E 0 AR OBEICNENL % 0 IZERE
b3:0DMAC3 = H'0 ST 2 E D IABOEISENANL 2 0 IZFRTE */
INTC.IPRO3.WORD = O0x0F00; /* DMACI BRilf& T E| 0 IAHDOESENAN. 2 15 IZFRTE */

/* Configure CHFR1
b7:5 Reserved

b4 HE = 0 DMAN—TV T RT3 7% 7 )7

b3:1 Reserved

b0 TE = 0 DMA h TV ART 7y RT757% 7 )T */

DMAC1.CHFR.BYTE "= 0x11; /* DMAC DHREE T 7o 7% 7 )T */

/* Configure CHCR
b0 DE = 1 DMA $Rik & FFn] */
DMAC1.CHCR.BIT.DE = 1; /* DMA Rk % #Fv] */

/* Configure DMAOR

b0 DME = 1 AT DF v R0 DMA ik ZFFA] */

DMACCOM.DMAOR.BIT.DME = 1; /* DMAC OEEZ FFn] */
/* End of function DMAC_init () */

/***********************************************~k~k~k**‘k‘k**********************

*

*

*

*

Function Name : DEI1

Description : DMAC A5 T H| VA
Arguments : none
Return Value : none

************************************************'k'k'k'k'k***********************/

void DEI1 (void)

{

}

/* Configure TSRJO
b7:5Reserved

b4 FVLDFJO = 0 FIFO LV AXBREIRE T

b3 CMFJ0 = 0 OCRJO & TCNTJO Dy X7 < v FORKH 7L

b2 OVFJO = 0 TCNTJO (ZA—"T7a—72L

bl FDOVEJO = 0 FIFO WOT —XIZEHE THDHZ & 2T

b0 FDFFJO = 0 FIFO WOT —#37)N FDFTRGT OREME VD72 L &R d +/
ATUJ.SUBBLOCK[0] .TSRJ.BYTE &= 0x00; /¥ BEAT—BRATT T VT x/

/* Configure CHFR1
b7:5Reserved

b4 HE = 0 DMAN—T7 T RT75 7% 7 U7

b3:1 Reserved

b0 TE = 0 DMA NI VAT 72 RTT %7 VT */
DMAC1.CHFR.BYTE ~= 0x11; /* DMAC DHREE T 7o 7% 7 )T */

/* End of function DEIl() */
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225 EEHl24 FIFO LR AADEDEMZ A < J]

2.251 BME
1) —EH/M (TCNTJO & OCRIO D a2 X7 < v FRA) BIZHEEZTOZEEAIICL £,
2) WMEHTy VEZETIHEICFA~IT L ZOfE%E FIFO LY A X IZEFLET,

3) FIFO L VAKX LT T — & OEE AR EMLL EIZ72 % L FIFO 57— % 7 )VE| ) A% T DMAC %
EE L, AN EEMOBRTICEIEL, FIFO LY 24 %227 U7 LET, $77. IMFEBOZ(E % 1)

WCREL, RO T v F £ THEL ET,

2252  {FFAH%EESRBA

F 226ICBE L A X OBREEI D F T E R LET,

¥+ 226 ATU-IIHEEEEIY 41+

BEL R4 il
ATU-II ATUENR BERIAROTYVRT—SDEEEZRELET .
HEBELIORA PSCRO TURT—S 0DRELEZRELET,
TCRJO BATIDEMEEERELET,
FCRJO FIFO LY MDEEERELET,
TSTRJ BAIIBEH T IOV IDEELZHFATLET,
g TIERJO ?—97»%@%9&#%%HL$¢0 _
L2 TCNTJO BIRLEYVOYINRRATTYTHYY h:ijﬁ’ﬁémxﬂ“o
OCRJO TCNTJO [ZF BaAVRT7FIVFDEERELET,
FIFOJO AVURTIYFREBIZTCNTIODEERELET,
FDNRJO FIFOJO [CRBFESN TV A HOEHIZAHEEINET,
TSRJO BARIDATF—RRAITSTIEMENET,
CHCR DMAC D& MEEDREFLET,
DMAOR EEBOEF Yy RILOBEEZRELET,
DMARSO DMAC MR V—REHRELET,
SAR1 DMAC S5t DERE kN7 KLRAEHRELET,
RSART 1)O— KE®D DMAC 5227 KL A ZRELET .
DMAC L2 23 ARt DMAC B2 ORE D7 FLAERE LET
RDART ) 0— KD DMAC B5# T 7 RLREZRELE T,
DMATCRH DMAC 8x DERX M EHRE L F T,
RDMATCR1 | YO— FEQImER#HEZHRELET,
CHFR1 DMAC D& 7SIty hahEd,
PFC LR %A PDCR2 R— b+ D DIHFHEERELET,
INTC LS 2 4 IPRO3 mmcwﬁ%ﬁTﬂUﬁ#w@ﬁE%%ibi¢o
IPR21 BAIIT—RAINENYAHDELXEEZERELET,
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2.25.3 E{EERBA
2401CENEFBRZ R LET, ZHUCHES T SHT2546R D NN— R =2 7RIV 7 h =T IC L - T
a7 =y FEEOFHMENELZ A SEFE T, (XL FCRIO TRE L7z U@ 4 OBFE)

DMAC D#5%5C7 KLU A% FIFO L Y A X IZERET D Z & T, FIFO KM SN h v X OEEZRE L F
7,

HNEBANES
OCRJO
TCNTJO /////
FVLDFO L
FDFTRGJO ™=~~~ === === m=mmmmodmoobooooooooodooooooob oo oo W -----------
FDNRJO

paya

//\—F@IYLIE \ /\—hrj_t?kig \ N— R 7 nE

*« TCNTJO & OCRJO @ - SAERAAESEIZ TCNTJO - FDNRJO & FDFTRGJO @ O >
AVURTIVFHRE i % FIFOJO [Z#&#h R7IYFHRE
« FVLDFO A’ v k -TCNTJOZEH )T -FVLDFO %49 U7
- FDNRJO += 1 -FDFFJ0 723549 %€wv b+
YT kY T FIME JT RS T 7 ME - DMAC ##&& L. FIFOJO NIZ

B h-EZ A,
- 853X L =@ %5 DNRJO AVE

BIZHYFEEA BIZHY FEA

VI bz T7H0E

k / k / \-iﬁf.‘fﬁ&l: FDFFJO % /

2.40 /LR O High 151 E R
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2.25.4 Y J bz 7ERBA
o FEa—/ LA

ECa1—ILE SRIA T RE
AAIN—F main ATU-IO#EAREZITVET,

SR “ S| L) 3, 3

DMAGC S5 JL—F + DMAG. init ;ﬁgg&;(g;ﬁ%ﬂ;g—j TIYFTEIYIAAERZEZFKAE L. TCNT2H
DMAC 85 # T &I YA DEI1 MMcwﬁgﬁ%T¢étﬂUﬁ§§*§%$L~%757®9U7\
& DMAC MZEELT7 FLADEMEITULET,

o K DB

CDHFAY TIEREFHLTCHERA,

o LY XZ DI

LORE 4% B EE HEE FHES1—ILEA
PDCR2 PD12 % TIJO AAIZHRELET, 0x0300
PSCRO TYVRT—S 0DHELFE 10ICERELET, 0x0009
ATUENR QJEIU-EI;;O*)H&Ujuwr_ja)jm/ FENMEZ 0x0201
TCRJO Moy 9NRR0THDU b T/A4 XX v t)L%E | 0x01
bkl THISEAYI v D) CRELET. AAN=TF
FCRJO [FIFO LY RAFURTIYFHDAFERI TFIFO | 0x21
[T HIEDNEHIT6 @I ICHRELET,
TSRJO BRT—RARISTLREY FENFET, —
TCNTJO TCRITHRELE-YOVINRTTYTHY U bET | —
WEd,
OCRJO TCNTJO ERIET HAURTIYFDEFHRELET ., | 0x00C8
TIERJO FIFO T—4 Z LB DBV AHEHALET, 0x01
TSTRJ A4 J HITTOvI0FEESE S, 0x01
DMAC D& R E % Rk 4 Xk word Bifir| TER%RE
CHCR pRY) Y —R(IHRY YV —RtE LY 4] TEmEARKIE 0x9000482D
N—X bEgiE] TMATCRZ)BO— K] TEEEXEDT7 KR
LRAFEEEICEM) MERTEIYAAZEA] C
DF v oRIIOEEEHFA] ITHELET,
DMARSO DMAC Fx > 4L 1 D3R Y —R % TATU-II JOJ | OXE300 DMAC
[CERELET, BEN—F >
SAR1 DMASEETTY KLAZHRELET, O0xFFFFFF9C
DAR1 DMABLE%T7 FLRAZRELET, 0xFFF80000
DMATCRH DMA BRiE DEIEFHRE L E T, 0x0006
RSART DMAESATTY RLAD O— REZHXRELET, 0xFFFFF9C
RDART DMABGE%ET RLADY O— KREZHZRELET, 0xFFF80000
RDMATCR1 DMABLEDEFD ) O— FEZHRELET 0x006
CHFR1 DMA B5: (BT 2K D55ty hahZET, —
DMAOR DMAC 2 DEEDFAI &R ELET 0x0001
TSRJO JODRT—BRI55%VF7LET, 0x00 DMAC 548 T 21
CHFR1 DMAC DEERT 759 % 0 VT LET, HE=0 Y A H
TE=0
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2255 HrILTOdI A

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED “AS IS” AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Store a value into FIFO register.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include “iodefine.h” /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
****************************************************‘k‘k**********************/

void main(void); /* AL = F x/
void DMAC_init (void); /* DMA RE/N—F */

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* R— FOFRE */

/* Configure PDCR2

b15:12 Reserved

b11:10 PDI3MD[1:0] = 00 PD13 AHS (K—1)

b9:8PD12MD[1:0] = 11 TIJO AJ) (ATU-III)
b7:6PD11IMD[1:0] = 00 PD11 AHS (K—1Fh)
b5:4PD1OMD[1:0] = 00 PD10 AHS (R—F)

b3:2PDIMD[1:0] 00 PD9 AHJ) (K—1)
bl:0PDSMD[1:0] 00 PD8 AHJI ((K—F) */
PORTD.CR2.WORD = 0x0300; /* PD12 % TIJO ASNITERTE */

/* ATU-TIDFXE */
/* Configure TCRJO

b7 Reserved

b6:4 CKSELJ0[2:0] = 0007 2y 7 /3R 0

b3 Reserved

b2 NCEJO = 0 TIJO AJJD A XX+ & THRE % B2
bl:0I0J0[1:0] = 01 TIJO DB ERNYTA Ty b T F ¥ */

ATUJ.SUBBLOCK[0] .TCRJ.BYTE = 0x01; /* XA~V T T v 0% /oy 7/,R2 0]
AR R/ VEL | INEB ENRYV =y TRy 7 F ¥ ITRT*/

/* Configure FCRJO

b7 FIFOENJO = 0 FIFO LR % Jo |LES)

b6 Reserved

b5 FVCRENJO = 1  OCRJ0O DI X7 <y F%, FIFO 7/ILETFIFO LIYAXEHHIT
b4 FRSTJO = 0 AT OEIES L2

b3:2 Reserved

bl:0FDFTRGJO[1:0] = O1lFDFFJ0 77 7%ty T DT — X% 6 FIIHRTE */

ATUJ.SUBBLOCK[0] .FCRJ.BYTE = 0x21; /* FIFO LY R Z L2 a7 < v FREELMNS FIFO 7
IVETOROIHFIMNGEE

FIFO [ZHNT BT — 4% 6 IZRXTE */
/* Configure OCRJO
bl5:0 OCRJ0[15:0] TCNTJIO WZX}T DT 7 R Fw har X7 */
ATUJ.SUBBLOCK[0] .OCRJ = 0x00C8; /* AT~y FOMEEERE */
/* Configure TSRJO
b7:5Reserved
b4 FVLDFJO = 0 FIFO L VR ZBEINRIET 2
b3 CMFJO = 0 OCRJ0 & TCNTJO0 DAL XT7<vFORKHAL
b2 OVEJ0 = 0 TCNTJO ([ZA— "7 mr—72 1L
bl FDOVEJO = 0 FIFO WDOT —ZIIIEH THDHZ & &R
b0 FDFFJO = 0 FIFO NOTFT —Z )N FDFTRGT DREME VW VN2 L &2RT */
ATUJ.SUBBLOCK[0] .TSRJ.BYTE &= 0; /* RAT—KRATZ53 7% 7 V7 */

/* Configure TIERJO
b7:3 Reserved

b2 OVEJO = 0 OVEJO 2L 2E| VAL EEE R
bl FDOVEJO = 0 FDOVEJO (2 X 2E[ 0 AL %2k
b0 FDFEJO = 1 FDFEJO (2L AEN D IAHEFFA] */
ATUJ.SUBBLOCK[0].TIERJ.BYTE = 0x01; /* FIFOT —Z& 7/EFDE Y AL &3]
*/
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/* Configure TSTRJ
b7:2 Reserved

bl STRJ1 = 0 TCNTJ1 DA v » MEEE{Z L
b0 STRJO = 1 TCNTJO0 DB 7y NEWEAFFR */
ATUJ.TSTRJ.BYTE = 0x01; Jx BA~= IV T T ay s o &2EhfE */

/* Configure PSCRO
b15:10 Reserved

b9:0PSCO[9:0] ’ H'9 TN A —T D4y JEE A 10 (GREMIZ-1) IC&RE */
ATUCTRL.PSCRO.WORD = 0x0009; /x Y R — 70)/\Htlz% 10 [ZFRE */
DMAC_init (); /* DMAC X E/N—F L~ */

/* Configure IPR21

bl5:12 ATU-J (DFIJO. DFIJ1) ' H'F ST 2 EN 0 AL OESENANL 2 15 IZFEE
bl1l:8 ATU-J (OVIJO., OVIJl) ' H'O St 5 E 0 AT OBESENER 2 0 [T E

b7:4ATU-J (DOVIJO. DOVIJL) ' H'O0XH&d DENV AL OESCNEN 2 0 TR E
b3:0Reserved */
INTC.IPR21.WORD = 0xF000; /* DFIJ0 OFE|VAABEINALLE 15 IR E */

set_imask (0); /* BRI~ AT LoYLk 0 ILERTE */
/* Configure ATUENR

b15:10 Reserved
b9 TJE = 1 2A~ 3T DAYy NEEEFFA]

b8 THE = 0 HA<H OHYY NEMEEZEIR
b7 TGE = 0 A< G OHvY NEMEEEIE
b6 TFE = 0 A=F OHUY NEMEEZEIR
b5 TEE = 0 AA~<E OHvY NEEEEIE
b4 TDE = 0 A<D OHUY NEMEEEIR
b3 TCE = 0 AA~=C OHvY NEMEEEIE
b2 TBE = 0 A= B OHUY NEMEEZEIR
bl TAE = 0 A<D OHvY NEEEEIE

b0 PSCE = 1 TY R —FDH Y NEWEEFFR] */
ATUCTRL.ATUENR.WORD = 0x0201; /* BAIBIXOT IR —FDH T e RZ— K */

while (1) ;
} /* End of function main() */

/***********************************************~k~k~k****‘k*********************

* Function Name : DMAC_init

* Description : DMAC i®@E/N—F > (FIFO LY AXIZHEMILT-T —%) #5i%)
* Arguments : none
* Return Value : none

*************************************************'k'k'k'k'k'k*********************/
void DMAC_init (void)

{
/* Configure CHCR1

b31:30 TC[1:0] = 10 1 [AIO#EEBR T DMATCR D% E RI%HE%E

b29 Reserved

b28 RLDl = 1 Unr— RNRE 1 13A%) (on)

b27:26 RLD2[1:0] = 00 U — RHRE 2 135S (OFF)

b25 Reserved

b24 IFT = 0 Integer—Floating-point ZHAFEREIZMES) (OFF)

b23:19 Reserved
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bl8 HIE = 0 DMATCR = (EZERTICE ~ F L72 DMATCR) /2 T. 0 ALBE R AL
1k

bl7:16 Reserved

bl15:14 DM[1:0] = 01 FRAT 4 F—3a T R LA

bl13:12 SM[1:0] = 00 V—AT7 FLURFEE (16 /3 PENTELERFIRR E2E )

bll:8 RS[3:0] = 1000 DMA VEARYD VY —RAtBL 7 H
b7:6 Reserved

b5 B = 1 N— A RhE— R

b4:3TS[1:0] = 01 J—F (2 /A }) BT

b2 IE = 1 0 SA R BER % FF ]

bl Reserved

b0 DE = 0 DMA Hiik A £kl +/

DMAC1.CHCR.LONG = 0x9000482C; J/x BRIEY A X U—F U Y —X HiRY V—2Ak L
7K

MATCR % U 11— K DMAC $xi&f& T8 0 A A & FF nf
SN—Z MiRE  REEOT FLRZ8Mm */

/* Configure DMARSO
b15:10 CH1 MID[5:0] = 111000DMAO D#AXERICIX ATU-III_JO

b9:8CH1 RID[1:0] = 11 [A F
b7:2CHO MID[5:0] = 000000default
bl:0CHO RID[1:0] = 00 [ E */

DMACCOM.DMARSx [0] .DMARS.WORD = 0xE300; /* CH1 OYEIEY Y —RA% ATU-TI J0 IZE%E
*/

/* Configure SARO
b31:0 DMA Y—AT KL A */
DMAC1.SAR = OxFFFFFF9C; /* HREITEDT R LA ZRE (FIFO LY A X)) */

/* Configure DAR
b31:0 DMA TAT 4 F—arT KLA x/
DMAC1.DAR = OxFFF80000; /* REIEDT R LR ERE */

/* Configure DMATCR

b31:24 Reserved

b23:0 DMA Hrik[E|EL */

DMAC1.DMATCR = 0x0006; /* DMA BEIED[EIH % % iE */

/* Configure RSAR
b31:0 DMA Vwa—FKBEFDOY—RAT KL A */
DMAC1.RSAR = OxFFFFFFIC; /* BT RFLUADOMEDO Y u— NMEEZHE */

/* Configure DRAR
b31:0 DMA U E—FREEOF AT 43— a7 KL */
DMAC1.RDAR = OxFFF80000;

/* Configure RDMATCR

b31:24 Reserved

b23:0 DMA U ma— REFO#EREREH */
DMAC1.RDMATCR = 0x0006;

/* Configure IPRO3

b15:12 DMACO '’ H'O SIS 5B AR OBIENENL % 0 I[ZFEE
bll:8 DMACl ' H'F KT 2 EI 0 IAFOESENARL %2 15 (TR E
b7:4DMAC2 ' H'O KT 2 EN 0 IAFOESENERL % 0 IZFEE
b3:0DMAC3 ’ H'O KT 2 E 0 A B OBESENARL & 0 IZEE */
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}

INTC.IPRO3.WORD = O0x0FO00; /* DMAC1 BRI TEI D IAB DOEINAN 2 15 IZFRTE */

/* Configure CHFR1
b7:5Reserved

b4 HE = 0 DMAN—T7 T RT7 5 7% 7 U7

b3:1 Reserved

b0 TE = 0 DMA NI VAT 72V RTT %7 VT */

DMAC1.CHFR.BYTE ~= 0x11; /* DMAC OHREE T 75 7 %7 )T */

/* Configure CHCR
b0 DE = 1 DMA ik & FF Rl * /
DMAC1.CHCR.BIT.DE = 1; /* DMA Rk % 7 v] */

/* Configure DMAOR

b0 DME = 1 AT DF v R0 DMA ik ZFFA] */

DMACCOM.DMAOR.BIT.DME = 1; /* DMAC OEEZ FFn] */
/* End of function DMAC_init () */

/********************************************~k~k~k~k~k~k**************************

*

*

*

*

Function Name : DEI1

Description : DMAC A5 T H 0 AH
Arguments : none
Return Value : none

*************************************************'k'k'k'k***********************/

void DEI1 (void)

{

}

/* Configure TSRJO
b7:5Reserved

b4 FVLDFJO = 0 FIFO LV AXBREIRET

b3 CMFJO = 0 OCRJ0 & TCNTJO0 DL X7 <y IFORKHL

b2 OVEJ0 = 0 TCNTJO ([ZA— "7 mr—72 1L

bl FDOVEJO = 0 FIFO WDOT —ZIIIEH THDHZ & &R

b0 FDFFJO = 0 FIFO NODOTFT —Z )N FDFTRGT DOREME VD nWZ L &2RT +/
ATUJ.SUBBLOCK[0] .TSRJ.BYTE &= 0x10; /* FAT—HAT53 7% 7 V7T */

/* Configure CHFR1
b7:5 Reserved

b4 HE = 0 DMAN—TV TV RT7T5 7% 7 )7

b3:1 Reserved

b0 TE = 0 DMA h TV ART 7y RT757% 7 )T */
DMAC1.CHFR.BYTE "= 0x11; /* DMAC DH¥REK T 7T 7% 7 V7T */

/* End of function DEIl() */
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226 EEHI25 BEAI OV I DERK[Z A T B]

2.26.1 BME
D X 24UZRT X OWHMIEFOEMZFHI L, 2kt 26587 2y 7 #4Emk LET,
2) EE 7 vy s OREITKROXTRED 5,

BRIy ORAANS)=NEBANEETORP - NILAAVE—NILILF T4V LIRAE
(PIMR) D 5% E fiE]

NEBANES

L

EREhd
EE oYY

BRI 4 {SD/SILAFERK

241 fE@Y O OER(PIMR=4 DIHE)

2.26.2  {ERHAEEREA
F 227V RS R OB L Y 2 Z OReEI 0 (i 2R LET,

¥ 2.27 ATU-II#EEEY F(+

AT HRE
i F | TIA0O BET B/ RECOHBFICAALETS,
BEELC24 ke
ATULII ATUENR | &8 AXPTIRT—SOBFERELET.
HELSZA PSCRO TURT—Z 0D EALERELET.
CBCNT YOy YNRRE5QIAY Y —REBRELETY.
24< A TCRA BARADHEIO Y SMBANTI Y SOA R MHAZRELET,
LYRE TIOR1A TIAODIZIHEENY Ty DERET B,
TCRB TCNTBO. TCNTB2DHh I bV —REHELEFT,
TIORB AL FBEOHAE. A/ Oy Y ERICET AREETVETS.
8428 PIMR ABANESICHLTERT S, BRI DV DBEEHERELET .
LR 4 TIERB ATy XY TFY / aAORTIVFDEIYRAABERDIFA EiL%F
HELES.
TCNTB3,6 | ANT v SRHEMAYLE2TT,
OCRB6 TCNTB6 ADIUARTIVFDEEZHEELET,

RO1AN1171JJ0100 Rev.1.00 Page 167 of 214
2012.05.08 RENESAS



SH7254R ' )L—7 TFZ RKNAVR R4 <=y k-l (ATU-III) ZERA L4214 < EEH

TCRD AA<DOBERELET,
TIOR1DO RAIDDODABAZEHEELET,
TSRDO ABAIDDAT—RALIRATY,
5D OCRDO | TCNTIDO DI o RY T v FOBERELET.
LS A TIERDO AAT DB IREDEHREEZITLVET,
TONTIDO | 34X DDA 5 DEERELET.
E%’;TDOO AA4T DDA UAYLADEERELET,
DSTRDO | ¥9 o A5 o5 DERR/ELEEELET.
PFCLUX% |PECRI | BrMEsRE LET.
- IPRO7 CMIB6 D&Y AHEBEIBRZEZHZELET,
INTCL 223 ~5R10 OCRDO00 0E YA A BEIELERE LT,

RO1AN1171JJ0100 Rev.1.00

2012.05.08

RENESAS

Page 168 of 214



SH7254R ' )L—7 TFZ RKNAVR R4 <=y k-l (ATU-III) ZERA L4214 < EEH

2.26.3 EfFEHA

2A0TENEFBAZ R LET, ZHICHES T SHT2546R D NN— RO =2 7RIV 7 h =TI L - T
ATMEFZRT 2658 7 a v 7 OEREITONET, =y PRIEHITZ 2 v 7 O A=y PRIFHIAS 7 > % BO
(TCNTBO) 226D F% v 7F R {EIZH LT, Va—RFF&EnFdo by haitTwWEd, Foravr 20

o— REFIZER oy 7 ANV AZARKR L £97,

HNEANES
AGCK

TCNTBO

TCNTB2

EREShBERI DY Y
AGCK1

W

|
/

|

LT

\-

/

/fA—F©17ME \\

VO

/

//\— Ko 708 \

ﬁ\— Koz 70E \

=007,

Bk,

-AGCKODAHKT Y OHEIC
TCNTBO M {iE% ICRBO <
Fx JF+¥ L. TCNTBO

- ICRBO M{EZ TCNTB2 [

TCNTB2 DfEM S HD > bk
#(ZPIMR DR EEERHE
LTW<,

PIMR KiGIZH - - 5 &RE
Shizyo— FE#ERE,

TCNTB2 IZfEA SRt s h b
EIZ AGCK1 D/NILR%E
HA,

AN Nk |5

YIJ k70

VI kY70

HIZHYFEA
N /

242

BIZHYFEEA
- /

NIV X E B E RIENEIRIE(PIMR=4 D15 5)

BIZHYFEEA
- J
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2.26.4 YD+ 7EiRE
o Ea— L
ELa21—)LE SRILE W BE
AL IN—F 2 main ATU-TIQOHHAZEFITLET,
o fEHAEE DY
SRILE | HEE T—ARK FRECI—IIL
ont o ay ML ABAIL—FY unsianed char Doy PRI ABAL—F
SEOEMETRLET, 9 >

o LY XZ DI

LYRAE HEBE REE FRE 2 —ILE
PECR1 R— b+ EPEQ i FZANIHF TIAO ICERELET . 0x0001
PSCRO TNVRT—5 0DRELFE 10IZHKRELET . 0x0009
ATU-TF ¥ RILABRUTYRS—SDAO Y FEIMER

ATUENR S LE e 0x0007

TCRA ;AO’\G))UJEHE'P\‘/F& LTRA4<BIZHALE OX08

TIOR1A TIAOADAHAEEDILENY T Y ERET S, 0x0001
TCNTB2 ®') O— K% ICRBO DEIZEETE. s &8R4 N>

TIORB FOAHNEHTLET, 0x21

E3 - ¥ 3z [E] “ SEE {3z —=n

PIMR NEANERIZHT BEEY Oy Y DERZLEEZE 100 1255 0x0004
EFLET,

TCRB TCNTBO,TCNTB2 DR Y O v &9 0y 9/ R 0128% | 0x00
EFLET,

TIERB TCNTB6,OCRB6 WAV ARF7IYFREDRA YT T | 0x18
DENYAAERFHALET,

TCNTB6 TCNTB6 D#HAEZ 0 ITRELE T, 0x00000000 AT

OCRB6 FTIOrTYy bavRFEZAIIZCEELET, 0x00002000

TCRDO TCNTID 24 0v S INA5TFP7YyTHAY9 kL., 0x0055
DCNTDO 4 By /NNA5THEYV AU b

TIOR1D OCRD00 Ma v R7T v F AFER, TODOOA iiFH o | 0x0103
FoOWHALET,

TSRD AVRTIYF, 7oA I2O0—55%0)F7LET, | 0x0000

OCRD OCRDOO IZ TCNT1DO IZ® g B2a 2 R7 T v F A DS | 0x00006400
H# 100 [CERELET,

TIERD OCRDO0 MDAV RF7IYFIZKBENYAHZHFALE | 0x0010
7,

IPR10 CMID00-CMID03 D EIY ;AHEEIESLZE 15 (TREL F
ER

IPRO7 CMIB6 a2 R7IyFEIYAAHEBEIERLZE 15 (Z5% 0x0F00
LET.

ATUENR BATABDBEUVTYURT—SDHI Y FERXAZ—F | 0x0017
LET,
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ZERALEZ A TENED

TCNTB3 ANTyCRIEANSY Y MEZ OIZRELET, 0x00000000 | 7> 3y ksSiL
TCNT1DO BAIH I A EZOICKRELET, 0x00000000 | AHAN—F >
DCNTD00~ B9 Ny 2 EERELET, 0x00FA<<8
DCNTDO02
DSTRDO Ao hH0% 00 #RIBLET, 0x01

Ao hHos 01 #RIBALETD, 0x02

By hos 02 #BALET, 0x04
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2265 HrILTOTILA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Generate multiple clock.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
/**********************************************~k****‘k‘k***********************/

unsigned char cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* R— NOFEE */

/* Configure PECRI1

bl5:14 PE7MD = 0 PE7 AN ((K—1F)
bl3:12 PE6MD = 0 PE6 AN (K—F)

bll Reserved
010 PESMD = 0 PE5 AH (K—1)
b9 Reserved
b8 PE4MD = 0 PE4 AHS (K—1)
b7 Reserved
b6 PE3MD = 0 PE3 AN (K—1})

b5:4PE2MD = 0  PE2 AHS (B—1)
b3:2PEIMD = 0 PE1 AHS (F—1)

bl Reserved
b0 PEOMD = 1 TIA00 A1 (ATU-III) */
PORTE.CR1.WORD = 0x0001; /* PEOQ % TIAQ00 AJNTERE
*/

Eu~—d

/* ATU-III (A) DEE */
/* Configure TCRA

b7 EVOSEL2A = 04/ XV M 12akEL 2 |

b6 EVOSEL2B = 04X hH12BE L7 b

b5:3EVOSELL = 001 #A <~ B-~TIA00 DAHT vy HEHT

b2:0CKSELA= 000 Z UV 7y 7l ay 7/ NRA0(FVARTF—F 0) &R x/
ATUA.TCRA.BYTE = 0x08; J* AASABIOAYINAQODHT Y M vy 7 CTEIfE

TIAOO DANJZA X hELTHA~BICHA */
/* Configure TIOR1A
b1l5:12 Reserved
bl1:10 IOA5 = 00 TIA DA V7T v bFv 7 F vk
b9:8I0A4 = 00 TIA DAV v ¥y FF vk
b7:6 IOA3 = 00 TIA DA V7T v bFv 7F vk
b5:4I0A2 = 00 TIA DAV T v ¥y FF vk
b3:2I0A1 = 00 TIA DA V7T v bFv I F vk
bl1:0I0A0 = 01 TIA OB ENY TICRA IZXF Y T v */
ATUA.TIORIA.WORD = 0x0001; /*TIAQ0 AJJDNE B Y =y U TICRAWCA V7 v %y
TFx  */

/* ATU-TI(B) DFE */
/* Configure TIORB

b7 LDSEL = 0  TCNTB2 22— R4 AfHIZ ICRBO %

b6 CTCNTBS5 = 0 TCNTBS D H 7 > k& FFA]

b5 EVCNTB = 1 IEA X2 N D AT EFFA]

b4 LDEN = 0 Vo— R REOEHF AR

b3 CCsS =0 TCNTB=TCNTB4 D & X, TCNTB4 O H 7 FEMEZ{EIE LR
b2:1 Reserved

b0 IOB6 = 1 TCNTB6 & OCRB6 & DL X7~ v Fhifa] */

ATUB.TIORB.BYTE = 0x21;

/* Configure PIMR

bl15:12 Reserved

bl1:0 PIM = H'00047 1 v 7 O#fifFb% 4 fFIZERE */

ATUB.PIMR.WORD = 0x0004; /* EE 7 vy 7 O E 4 fFICERE * /

/* Configure TCRB
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b7:2 Reserved

bl:0CKSELB = 00 BTN =R T By T NAR O BIRIR )/
ATUB.TCRB.BYTE = 0x00; /* TCNTIBO,ICNTB2 #7 1 v XA QDA bJ v 7 TH)
(= */

/* Configure TIERB
b7:6 Reserved
b5:4 IREG = 01  CMFB6 A%k, IROINBA X FATIZA I 2 7 TEIDIAHZERZ H )

b3 CMEB6 = 1 a7 =y FEIDIAL B6 BEROH ) 27w

b2 CMEBL = 0 a7 <vFEIDiAAZ BL BROH S %22k

bl ICEBO = 0 A Y7 v b¥¥ 7 FxE DAL B0 EROH N AL

b0 CMEBO = 0 a7 =y FEIDIAR B0 BEROM S EELIE +/

ATUB.TIERB.BYTE = 0x18; /* TCNTB6, OCRB6 DI/ TYyFFEAEDII/ ) TOEN Y SAHER %
Y

/* Configure TCNTB
b31:0 CNTBO = 0x00000000 ANy UHFHAI D > FEWESZ 0 7 U T */
ATUB.TCNTB6.LONG = 0x00000000; /* TCNTB6 OFIHIE% 0 IZF%E

*/

/* Configure OCRB6

b31:12 OCB6 = H'00002 TURNTy hary T Ex, 2 IIERE

bl1:0 Reserved */
ATUB.OCRB6.LONG = 0x00002000; /* TCNTB6 I[ZkInd D a7~ v FDE%Z 4 ITRE
*/

/* ZA<DIZEHTORE */
/* Configure TCRD

bl5 Reserved

bl4 OBREDn = 0 OSBRDn DA 7' v ¥ 7 F v @EfEa£51E

bl3 C2CEDn = 0 S A=< B INHO TCNT2Dn B 7 ZH7 ) 7 HER %28k

bl2 C1CEDn = 0 2 A~ B M5O TCNT1Dn B 7 27 U 78R Z 2K

bll Reserved

b10:8 CKSEL2Dn = 000 7y /NA (0 CTICNT2Dn 27 v 7 H w2 b

b7 Reserved

b6:4 CKSEL1Dn = 101 7y 7 /8A 5 TICNTIDn 27 v 7w b

b3 Reserved

b2:0DCSELDn = 101 /vy /3NA 5 TDCNIDnm # & 717 bk */

ATUD.SUBBLOCKA[0] .TCRD.WORD = 0x0055; /* TCNTIDn %7 2w /XA 5 TT v 7k
DCNTDOn %7 2 v J /NA 5 TH AT b */

/* Configure TIOR1D

bl5:14 0SSDn3 = 00 TODn3A ¥mH 7 L

b13:12 0SSDn2 = 00 TODNn2A ¥ 7 L

bll:10 0SSDnl = 00 TODnl1A SifH 37 L

b9:80SSDn0 = 01 TODNOA ¥ I72 L

b7:6 IOADn3 = 00 OCRDn3 AL X7 v v FEL

b5:4 TOADn2 = 00 OCRDn2 X7 = v FEk

b3:2 IOADnl = 00 OCRDnl 3L X7 < v FEL

bl:0I0ADNnO = 11 OCRDn0 2> X7 < v FWE, ~IIVHT*/

ATUD.SUBBLOCKB[0] .TIORID.WORD = 0x0103; /*OCRD00 ® 37T < v F AR4AKEF, TODOOA
S MV T xy/

/* Configure TSRD
b15:14 Reserved
b13 OVF2Dn = 0 F—=RNTa—T5 7% 7T
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bl2 OVF1Dn = 0 =R —T 5 7% T
bll UDFDn3 = 0 TR —Ta—T 5 7% )T
b10 UDFDn2 = 0 T —=Ta—T5 77 VT
b9 UDFDnl = 0 TR —Ta—T 57 T
b8 UDFDn0 = 0 TR —=Ta—T5 77 )T
b7 CMFADn3 = 0 ATy FTTTEIVT
b6 CMFADn2 = 0 AR F T T T
b5 CMFADnl = 0 AT FTTTEIVT
b4 CMFADNO = 0 AR F T T YT
b3 CMFBDn3 = 0 AR FTITTEIYT
b2 CMFBDn2 = 0 AT FTITTEIVT
bl CMFBDnl = 0 AR F T T YT
b0 CMFBDn0 = 0 AR F T T IT
ATUD.SUBBLOCKB[0] .TSRD.WORD &= 0x0000;
T */

/* Configure OCRD
b31:8
b7:0 Reserved */
ATUD.SUBBLOCKB[0] .OCRD[0] =
F A DOFME 100 ITHRE */

0x00006400;

/* Configure TIERD
b15:14 Reserved

/* OCRDOO (Z

/* OCRDOQ DAL _XT < FIZ L BHEN AL

*/

/X ATy F T Tu—=T T 7k

TRy harRFP LI AA%E H'64(D'100) IZHRIE

TCNTIDO {ZXHT B a7~ v

%

bl3 OVE2Dn = 0 OVF2Dn (2 X 280 AR B R &£ E
bl2 OVE1Dn = 0 OVF1Dn |2 & 28V AHL B R A2 2L F
bll UDEDn3 = 0 UDFDn3 (2 &L 5E 0 iA&HTER 2Lk
b10 UDEDn2 = 0 UDFDn2 2L 2%V AATER 225 (1
b9 UDEDnl = 0 UDFDn1 2L 2%V AATER 225 (1
b8 UDEDNnO = 0 UDEDNO {2 & 5E 0 iAHTER 2Lk
b7 CMEADNn3 = 0 CMFADN3 (2 X 5HF 0 IAHLE R A EE L
b6 CMEADn2 = 0 CMFADN2 (2 & BV IAHLE R A28 E
b5 CMEADnl = 0 CMFADNn1 (ZX 5HF VU IAHLZ R AL IE
b4 CMEADNO = 1 CMFADNO (2 X 2% IAHLE R ZFFv]
b3 CMEBDn3 = 0 CMFBDn3 12X 2%V AHL B R A £ (1
b2 CMEBDn2 = 0 CMFBDNn2 (24 BV IAHLE R A28 E
bl CMEBDnl = 0 CMFBDn1 12X 2% AHL B R A £ (1
b0 CMEBDnO = 0 CMFBDnO (ZX 28 AHLB R AR +/
ATUD.SUBBLOCKB[0].TIERD.WORD = 0x0010;

) */

/* Configure IPR10

bl15:12 ATU-DO(CMIDO0O-CMIDO03)
b11:8 ATU-DO (OVI1D0O-0OVI2DO)
b7:4ATU-DO (UDIDOO-UDIDO3) = H'O
b3:0ATU-D1 (CMID10-CMID13) = H'O

H'F
H'O

INTC.IPR10.WORD = OxF000;
*/
/* ATU-II (3L588) DFRE */

/* Configure PSCRO
b15:10 Reserved

b9:0PSCn = H'9 U R —FD4L%E 10
ATUCTRL.PSCRO.WORD = 0x0009; /* 7)%’7
*/

St 5 E 0 AT OB SENEN 2 15 |

ST 2 E 0 A B OESENAN % 01
ST 5 E 0 A B OBESENAN. % 0 (TR E
KIS D E ) A - OEESENENL 72 0 IZRRTE
/* OCRDOO DFE|V IAFEISENANL % 15 (TR TE

1 i 1) IZERE
DOHYEE 10 ITRE

%ru
CHEXAE

T
CHEXAE

*/

*/
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/* Configure IPRO7
bl15:12 ATU-B(CMIBO,CMIB1)
b11:8 ATU-B(CMIB6, ICIBO)

H'O SIS 2 E D A B OESENAN 2 0 2R TE
H'F ST D EN D IAFOEESENEN. & 15 (23R T

b7:4 ATU-CO (IMICO-IMIC3) = H' st 2 E D A B OESENAN 2 0 2R TE

b3:0ATU-CO (OVICO) = H'O KT 2 E 0 A B OBIENANL 2 0 IZFRE */
INTC.IPRO7.WORD = 0xO0F00; /* TCNTB6 D AL ~XT < FOE ALMEENAN % 15 1T E
*/

set_imask (0); /* B IAFB< AT LUk O ITERE */

/* Configure ATUENR
b15:10 Reserved

b9 TJE = 0 XA~ J OHvy NEIMERELL

b8 THE = 0 HA<H OHYY NEEEZEIR
b7 TGE = 0 A~ G OHvY NEMEEEIE
b6 TFE = 0 HA<F OHUY NEMEEZEIR
b5 TEE = 0 HA<E OHUY NEMEEZEIR
b4 TDE = 1 X A~D DAy NEWEE TR
b3 TCE = 0 A~ C OHYy NEIMEREIL
b2 TBE = 1 A A~ B DAY NEWEEFFA]
bl TAE = 1 AA~n OHvy NEWEE A

b0 PSCE = 1 TV R —FOHh T NEMEEFFR] *+/
ATUCTRL.ATUENR.WORD = 0x0017; /* #A~A,B,DEBLOTIVARF—FDH 7 bEAX—}|
*/
while (1) ;
} /* End of function main() */

/**********************************************~k~k~k~k~k~k************************

* Function Name : CMIBG6

* Description : I UANT =T EYIAL
* Arguments : none
* Return Value : none

************************************************'k'k'k'k'k***********************/

void CMIB6 (void)

{
/* Configure TSRB
b7:4 Reserved

b3 CMFB6 = 0 A X7 F T T )T

b2 CMFBl &= 1 aAVRT =y F T T T kR
bl ICFBO &= 1 L RXT =y F T T T R
b0 CMFBO &= 1 AL RT v F T T T EMEE </

ATUB.TSRB.BYTE &= 0xF7; Jx AT TFTIT T UT *x/
} /* End of function CMIB6 () */

/************************************************'k'k'k'k************************

* Function Name : CMIDOO

* Description . Uvvay oL AH L —F
* Arguments : none
* Return Value : none

*********************************************~k~k~k~k~k~k~k~k***********************/

void CMIDOO (void)

{
/* Configure TSRD
bl15:14 Reserved

bl3 OVF2Dn = 0 F—=NTa—T 5 T )T
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bl2 OVF1Dn = 0 =R —T 5 7% T

bll UDFDn3 = 0 TR —Ta—T 5 7% )T
b10 UDFDn2 = 0 T —=Ta—T5 77 VT
b9 UDFDnl = 0 TR —Ta—T 57 T
b8 UDFDn0 = 0 TR —=Ta—T5 77 )T
b7 CMFADn3 = 0 ATy FTTTEIVT
b6 CMFADn2 = 0 AR F T T T
b5 CMFADnl = 0 AT FTTTEIVT
b4 CMFADNO = 0 AR F T T YT
b3 CMFBDn3 = 0 AR FTITTEIYT
b2 CMFBDn2 = 0 AT FTITTEIVT
bl CMFBDnl = 0 AR F T T YT
b0 CMFBDn0 = 0 AR FTITTEIIT x/
ATUD.SUBBLOCKB[0] .TSRD.WORD &= 0x0000; [ ATy T ToHETa—T 5Tk
U7 x/

/* Configure TCNTB
b31:0 ANz PHEHA Y ME = 0 */
ATUB.TCNTB3.LONG =0x00000000;

/* Configure TCNA1D

b31:8 X AWV HHE =0

b7:0Reserved */

ATUD.SUBBLOCKA[O] .TCNT1D = 0x00000000;

cnt ++;

if (cnt == 1)

{
/* Configure DCNTDOO
p31:8 ZAXK T LA T HHE
b7:0 Reserved */

ATUD.SUBBLOCKB[0O] .DCNTD[0] = Ox00FA << 8; /* AU W74 00% 250 v b

*/

/* Configure DSTRDO
b7:4 Reserved

b3 DSTD03=0 DCNTDO03 Z 7 A vy MEl
b2 DSTD02=0 DCNTD02 Z7 > H v MEIE
bl DSTD01=0 DCNTDO1 Z 7 A v .y MEl
b0 DSTD00=1 DCNTDOO Z 72w MRk */

ATUD.SUBBLOCKB[0] .DSTRD.BYTE = 0x01; /* XU H DL H 00 DX I U b AZ— |

*/

}

else if (cnt == 4)

{
/* Configure DCNTDO1
b31:8 XAXKX T HD U HE
b7:0 Reserved */

ATUD.SUBBLOCKB[0O] .DCNTD[1] = Ox00FA<<8; /* A% 01l % 250 [T b

*/

/* Configure DSTRDO
b7:4 Reserved

b3 DSTD03=0 DCNTDO03 AU A v MEL
b2 DSTD02=0 DCNTD02 Z U vy MEIR
bl DSTD01=0 DCNTDO1 #7177 Btk
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b0 DSTD0O0=1 DCNTDOO X 7> v MElk */
ATUD.SUBBLOCKB[0] .DSTRD.BYTE = 0x02; /* XU H DL H 0L DE T B e AZ— |
*/
}
else if (cnt == 8)
{
/* Configure DCNTDO02
031:8 XA~H T H TV HHE
b7:0 Reserved */
ATUD.SUBBLOCKB[0] .DCNTD[2] = Ox00FA << 8; /* B H T 02% 250 (kv b
*/

/* Configure DSTRDO
b7:4 Reserved

b3 DSTD03=0 DCNTDO03 Z 7 A vy MEl
b2 DSTD02=0 DCNTDO02 % 7 v NERtk
bl DSTD01=0 DCNTDO1 Z 7 A v .y MEl
b0 DSTD0O0=1 DCNTDOO # 7 Hh w7 MEIE */

ATUD.SUBBLOCKB[0] .DSTRD.BYTE = 0x04; /* XU H T HF 02DX I T b AZ— |
*/
}
else if (cnt == 10)
{
cnt = 0;
}
} /* End of function CMIDOO () */
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2.27 EhfFfl 26
2271 HE

BRI OV Y ERAVEANESORITEDEL[Z 1 < B]

1) 243 R KO IAMBE S OB Z R L, 2T 2887 vy 7 2EK L ET,
2) R LIEEE 7 vy 7Dy Minb | SMBADORITHE 2R LET,

HNEBANES

BREINT-
aARTIVFDIE

SMEBANEBTDRIT

N\ __ B v

AVURTFIVYFOFREIZL-T,

ANEEDORITEZRE

EHENS 1 1 ] I
EEY Oy o0 | ; ;
oYk
® 243 fEEY 0 Y ORFEOBH
2.27.2  {RFAMEREEREA

£ 2281 T R OBE L U A X OBREEI ) 1T AR LE T,

3 2.28 ATU-IIHEEEEIY 41+

fERmF M BE
i F | TIA0O BMET B/ UREHBFICAAILET,
BEL R4 HEE
AU ATUENR | &EAR©CTIRT—SOBEERELET.
HEL TR A PSCRO TYVRT—Z5 0D ELEZEHRELET,
CBCNT SOvHNRREDIOYY J—RERELET,
a42A TCRA ;47A0)§JJ1’E7E|“J7~ NEBARTZYDODAR FHAZEERELFE
Loz TIOR1A TIAQO DI H ENY T v SERET .
TCRB TCNTBO. TCNTB2 DAY > R —RERELET .
TIORB AoV FEMEDHRIE., BRIV OV IERICETAREZTITVET,
PIMR NEARESICHLTERT S, FRAVO VI DEBLHERELET,
247 B TIERB B YAABRDHFAIFHRELET .
LORA TCNTB6 R LE-ER OV I THO Y FEIEZITULET,
TCCLRB WENDUEY ) TEEERELET,
OCRBS6 RIFTEELTHRETHAADNI Y DRRERELET,
TSRB BAYBDAT—8 ADIEMENET .
PFC LY X4 | PECRT1 ERImFOEEEERELET,
INTC LT X4 | IPRO7 CMB6 DI oRFR U FDEEREEZELET .
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2.27.3  EhEEiEA

X 2442 EEFBAZ R LE T, ZHICHES T SHT2546R DN— R =2 7B IRV 7 by = TABEIC k- T
ANEBORFEOKREEITNET, 2o XT <y FRBE LR T, M7 ey ZJICRITERHD Z &

DL ET,
AGCK H I—‘ \—

|
OCRB6

L/L

T 1

TCNTB6 | :

7"

N4

/\ (B (C)
/ N R 7RE \ [ n—kozrmm ) X BURAHERORESAZ T
AGCK DANT v SIS - TCNTB6 £ OCRB2 00 | | PERBAEROREEEST (AIBIC)
TCNTB6 24 1) 7. AVRTIYFHRE, (A)—:y’\;?\ﬁ%z{tﬁﬁ
- CMFB6 v . (B) IVRFT Y FREDRDINEBAA,
(C) AVRT I Y FREDRRZEDHNEBAN.
Y7 kY 7IE VAN RS E:
BWIZHYFEA HIZHYFEA

N AN /

X 244 RITERHEERE
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2.27.4 Y7 ko 7EREA
e Ea— L
EDa-ILE SRILE T RE
A UIIN—F main ATU-IO#HAREEITLVET,
RITEEEIL—F > |CMIB6 | RITEZERETHECDIL—F IOy TLET,

o ALK DB

KLY TIEEERIIER L TWEEA,

o L Y& DIHA
LORE4 HHE RE(E FRHES1—ILEA
PECR1 R— b EPEO IFZANHF TIAO ICRELET, 0x0001
PSCRO TNVRT—5 00N ELE 10IZHKELET, 0x0009
ATU-IOF v RILABRUTYRS—SDHhH Y b
ATUENR EmE LEd, 0x0007
20y HONREDNIOYIYY—REZ LT BOEREWH
CBCNT EonvsicBmELET. 0x04
TCRA 'I;/;E)«O))Uﬂzﬁi»f/\‘/ FELTRATBIZHAL 0x08
TIOR1A TIAOANDANEBDIBE LAY T Yy O EHRET S, 0x0001
TCNTB2 ') O— K{E% ICRBO DEIZRE. shER4a N
TIORB Y FOANEHALET, X2
] =3 3 [ K E {3 -0
PIMR NEANBPIZHRTEHER IOy DEZELEE 4 125K 0x0004
EFLET,
TCRB ICMBmmNmzwﬁﬁODw7§7Dv7AZOE 0x00 AA S —TF
RELFET,
TIERB OCRB6 O R7 Ty FEDEIYiIAHZFE, £1-F|Y | 0x18
RAHBIDEAITERELET,
TCNTBG ABTyREEHRIASY Y b TCNTB6 O #IHA{EZ 0 IZ5% | 0x00000000
ELET,
OCRB6 RITEREZHET S, TCNTB5 EDaUARF7TvF | 0x00002000
DEZ2ICH/ELET., X
TONTBS ABTyREEHRIASY Y b TCNTBS O #)#A{E% 0 [Z5% | 0x00000000
ELET,
TCCLRB TCNTB5 D EREZE 150 IZHELET, 0x00096000
w N P 3z [=] XY -
CBCNT ;JQEI YO INR S5 EZRAIBMLDEFMFE I OY JI(Z | 0x04
TCNTB6 DA R7 Ty FDE|YAHBSEIERLIZE 1512 | OXOF00
IPRO7 n
BRELFET,
TSRB AVURTIVFIS9%9)TFLET, 0x00 IVRFTIYFE
TCNTB3 AATyOREEAS Y FTCNTB3 242 ) 7LET, | 0x00000000 | YiAHIL—F 2

¥ HUTLTOTSLFI1ERIIACBETALSICEEZRELTLET,
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2275 HrILTovI LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).

* C/C++ compiler package for the SuperH RISC engine family

* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Detection of missing teeth using multiple clock input signal.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k~k~k~k~k~k~k~k***************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
/**********************************************~k****‘k‘k***********************/

void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)

{

/* IR— NDOERTE */

/* Configure PECRI1

bl5:14 PE7MD = 0 PE7 AN ((K—1F)
bl3:12 PE6MD = 0 PE6 AN (K—F)

bll Reserved
010 PESMD = 0 PE5 AH (K—1)
b9 Reserved
b8 PE4MD = 0 PE4 AHS (K—1)
b7 Reserved
b6 PE3MD = 0 PE3 AN (K—1})

b5:4PE2MD = 0  PE2 AHS (B—1)
b3:2PEIMD = 0 PE1 AHS (F—1)

bl Reserved

b0 PEOMD = 1  TIA00 AJS) (ATU-III) */

PORTE.CR1.WORD = 0x0001; /* PEO % TIA00 ANIZERE

*/

/* ATU-TI (A) DFRTE */

/* Configure TCRA

b7 EVOSEL2A = 04/ XV M 12akEL 2 |

b6 EVOSEL2B = 04X hH12BE L7 b

b5:3EVOSELL = 001 #A <~ B-~TIA00 DAHT vy HEHT

b2:0CKSELA= 000 # UV /vy 77 ay 7 /NRA0(F VAT —T 0) ZiER ~/

ATUA.TCRA.BYTE = 0x08; /* AXA&EIO Y INNA0DHT Y M7 vy 7 TEfE
TIAOO DASNZA X FELTHA~BIZHT */

/* Configure TIOR1A

bl5:12 Reserved

bl1l:10 IOA5 = 00 TIA DA V7T v b¥v 7 F vk

b9:8I0A4 = 00 TIA DAV v ¥y FF vk

b7:6 I0A3 = 00 TIA DA V7T v hxv I F vk

b5:4I0A2 = 00 TIA DAV T v ¥y FF vk

b3:2I0A1 = 00 TIA DAV Ty hxv I F vk

bl1:0I0A0 = 01 TIA OB ENY TICRA IZXF Y T v */

ATUA.TIORIA.WORD = 0x0001; /* TIAQO AJJONH ENRY Ty U TICRAWKKA ST v ¥y
T x */

/* ATU-TI (B) DFEE */
/* Configure TIORB

b7 LDSEL = 0  TCNTB2 22— R4 AfHIZ ICRBO %

b6 CTCNTBS5 = 0 TCNTBS D H 7 > k& FFA]

b5 EVCNTB = 1 IEA X2 N D AT EFFA]

b4 LDEN = 0 Vo— R REOEHF AR

b3 ccs = 0 TCNTB=TCNTB4 D & X, TCNTB4 O H 7 MEEAEIE LA
b2:1 Reserved

b0 I0B6 = 1 TCNTB6 & OCRB6 & DAL X7 < v F & ifFa[*/

EAn~—

ATUB.TIORB.BYTE = 0x21; /* TCNTB2|{Zm— K9 Af% ICRBO |[Zf%E, TCNTBS DA k%
FFHl

A X FOANEFFA], UV a— KLU RA X O 2]

TCNTB6 & OCRB6 & DL X7 < v F &7 */
/* Configure PIMR
b1l5:12 Reserved
bll:0 PIM = H'00047 v v 7 OlifEb% 4 fFIC%E */
ATUB.PIMR.WORD = 0x0004;/* {7 a v 7 OEfGFH%E 4 (FICRE */
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/* Configure TCRB
b7:2 Reserved

bl:0CKSELB = 00 B NIRRTy T NA O BRI~/
ATUB.TCRB.BYTE = 0x00; /* TCNTBO,TCNTB2 %7 2w /)RA QDAY "I a7 TEE
*/

/* Configure TIERB
b7:6 Reserved
b5:4 IREG = 01  CMFB6 A%k, IROIEHA X FATZ A 2 7 TEHIDIAHER 2 H )

b3 CMEB6 = 1 a7y FEID AL Be FEROH & FFA]

b2 CMEB1 = 0 L R7 =y FEYIAL BL BROW ) &2 IE

bl ICEBO = 0 A7y by 7 FxE VAL B0 FROH S 42Kk
b0 CMEBO = 0 a7y FEINAL B0 BEROM S EEEIE </

ATUB.TIERB.BYTE = 0x18; /* TCNTB6,0CRB6 DAL XT < FRAEDEA I 7 TOE|) AL
BORAEZFFA x/

/* Configure TCNTB

b31:0 ANy PRIFHAIA T ME = 0 */

ATUB.TCNTB6.LONG = 0x00000000; /* TCNTB6 OFHfEE 0 ITF&RE
*/

/* Configure OCRB6

b31:12 OCB6 = H'00002 77 b7 v ha v _X7{E%E, 2 IZ&RE

bll:0 Reserved */

ATUB.OCRB6.LONG = 0x00002000; /* TCNTBG6 ([ZKInd 2D X7 < v FDOfE% 2 I[TRE
*/

/* Configure TCNTB

p31:0 AN=oPREHIA T ME = 0 */

ATUB.TCNTB5.LONG = 0x00000000; /* TCNTB5 OFHfE% 0 TR E
*/

/* Configure TCCLRB

b31:12 CCLRB = 96 WIEA 227 VTHEB = 150

bll:0 Reserved */

ATUB.TCCLRB.LONG = 0x00096000; /* TCNTB5 @ EfR% 150 [ZF%E
*/

/* ATU-II (3L38) DORE */
/* Configure CBCNT
b7:6 Reserved

b5:4 CB4EG = 00 ray I NRR 4Ry 7Oy URiE L

b3 Reserved

b2 CB5SEL = 1 Iy JRRA5: XA~ B HADOERMEY vy s

bl:0CB5EG = 00 Iy 7 NRASAE T ey 7Oy UHE LR </
ATUCTRL.CBCNT.BYTE = 0x04; J* Uy IIRRAS BHE A= BNOOMERMIEZ vy 7 ()1
BWIE */

/* Configure PSCRO

b15:10 Reserved

b9:0PSCn = H'O TY R =T 04k E 10 GREMIZ-1) [TRE */
ATUCTRL.PSCRO.WORD = 0x0009; /* U A —F 0 O453fEk%E 10 IZFEE
*/

/* Configure IPRQO7
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bl15:12 ATU-B(CMIBO,CMIB1)
b11:8 ATU-B(CMIB6, ICIBO)

H'O SIS 2 E D A B OESENAN 2 0 2R TE
H'F ST D EN D IAFOEESENEN. & 15 (23R T
0

b7:4 ATU-CO (IMICO-IMIC3) st 2 E D A B OESENAN 2 0 2R TE

b3:0ATU-CO (OVICO) = H'O KT 2 E 0 A B OBIENANL 2 0 IZFRE */
INTC.IPRO7.WORD = 0xO0F00; /* TCNTB6 D AL ~XT < v FOE ALMEENAN % 15 1T E
*/

set_imask (0); /* B IAFB< AT LUk O ITERE */

/* Configure ATUENR
b15:10 Reserved
b9 TJE = 0 2A~ 3T DAYy NEEEEIE

b8 THE = 0 HA<H OHYY NEEEZEIR
b7 TGE = 0 A~ G OHvY NEMEEEIE
b6 TFE = 0 HA<F OHUY NEMEEZEIR
b5 TEE = 0 HA<E OHUY NEMEEZEIR
b4 TDE = 0 A A<D OHvY NEMEEEIE
b3 TCE = 0 A~ C OHYy NEIMEREIL
b2 TBE = 1 XA~ B DAYy NEWEE TR
bl TAE = 1 AA~n OHvy NEWEE A
b0 PSCE = 1 TV R —FOH Y NEMEERFR */
ATUCTRL.ATUENR.WORD = 0x0007; /* #A~<A,BRBIONTIRFr—53Dh 7 b2 AE—}
*/

while (1) ;

} /* End of function main() */

/**********************************************~k~k~k~k~k*************************

* Function Name : CMIBG6

* Description : I UNT = v FEYIAL
* Arguments : none
* Return Value : none

****************************************************************************/
void CMIB6 (void)
{

/* Configure TSRB

b7:4 Reserved

b3 CMFB6 = 0 A X7 F T T )T

b2 CMFBl = 0 AT F TS5 T )T

bl ICFBO = 0 AR F T T UT

b0 CMFBO = 0 AT F TS T YT <)
ATUB.TSRB.BYTE &= O0; [ AT FTT T eI UT */

/* Configure TCNTB

b31:0 ANz VHMEHIIA Y ME = 0 %/

ATUB.TCNTB3.LONG = 0x00000000; /* TCNTB3 /e */
} /* End of function CMIB6 () */
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2.28 EnfEfil 27 ERAMEI OV VESDER[Z 17 B

2.28.1 =

TCNTB3. TCNTB4, TCNTB5, TCCLRB O % LY 2 X Z i+ 2H T, —EDIMTATIXB TERST 27
2y 7 OVEE, AEFOEIZEDL ST, PIMR OfEICH#E L vy 7 #4ER LET, ARSIz
NWNAEBERWE vy 7 LS, oX A ~THHHATEDLS, ZJuv s R"250/ay 7 )—RAL LT
HELET,

RN 5 AMD BHS
B A nfEEDORA nfBE DS B nfBE®DEC

HNEBANES 1 --------- H 1_ ......... 1 1

s S ] |

{EEMBIEY O Y Y - .

X 245 FEAMEZ OV ESOERMIE)

RO1AN1171JJ0100 Rev.1.00 Page 186 of 214
2012.05.08 RENESAS



SH7254R ' )L—7 TFZ RKNAVR R4 <=y k-l (ATU-III) ZERA L4214 < EEH

2.28.2

{5 Pt AEER A

F 22012 A R OB L Y 2 Z OReEI 0 i 2R LET,

¥+ 229 ATU-IIHEEEEIY 41+

{FERmF HaE
ZFER Oy OERICERT 2NBANESTEZZDIHFICAALE
” TIA0O
i e 9,
TOD00O~02B | 73y MW REZZDImFMOHEALET .,
BELCRA HRE
ATU-ID ATUENR ERAROTYRT—SOEEEHRELET,
smL x4 | PSCRO FYURT—5 0DHELERELET,
h CBCNT HOyINRR5O/A Y —REBRELET,
a4 A TCRA ;47A0)§JJ1’E’]EI“J’]~ NEBAAIYODARN FHAZHRELE
LIAZ TIOR1A TIAM OBRET Y CERELET.

TIERB B YAAHFTDEHREELFET .

TCRB TCNTBO. TCNTB2 DA™Y FY—REZFELET,

TIORB OV FEMEDHRIZE, RV OV I ERIZET 2R EZITVLVET,

PIMR T 5ERI OO DEELEEZRELET,

TCNTB3 g’&ﬂ)\ﬁﬁ%ﬁlz TCNTB4 [C{EZFE5iX L. PIMRDEAME L E
242B TCNTB4 %%‘B)\ﬁ%%ﬁil:\ TCNTB3 D{EZ5mAAHA. FE Qv HTF7vThH
LSz 4 DU FHEFITOLET,

TCNTES TCNTB4 DiE L Y/NEWWE=IZ, POHYOAVHITT Y THYY FEIME

#1TWVET,
TCCLRB TCNTB5 O E[RfEE L CTHEEEL. DL S X4 & TCNTB5 A—Ed
%&. TCNTBS IZ2 U7 ShET,

TCNTB6 ABRTy PEEAIAD Y FTT,

OCRB6 TCNTB6 2/ T 2 v RFIVYFDEERELET,

TSRB EARTFIVFORERRERLET,

PECR1 PE1 % TIAO1 [CRELET .

PFCLZR % I orcRT PFO,PF1,PF2 % TOD i1 00B,01B,02B [ZRE L £ 7.
IPRO6 B|YAADEBEIEEZEHZRELET,

INTC L2223 HB5R07 B URHDBELENEZRELET.

TCRD AAIDDBHIVEADEMEI OV I NREZEHRELET,

TIOR1DO ZAVURTFIVFOREDEERY., RERBROBEEERELET.
24<D TSRDO EARTFIVFORERRERLET,

LS i _
SR DN sunn s somERELET.

DSTRDO BOUNI A DHEHATERELET .
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2.28.3 EfFEHA

(1) #hfEREE
X 24612 0FME, X 247 IR OBEFRMZ R LET, ZIUIHE-> T SH72546R DO N— R 7 = 7 AL |IC
KO TANEBEICHTIHEE 7 vy 7 OAEREITHNET,

[ LB
//\— Ky = 708 [%2] \ / N= Rz T7IE \
(P—Foz7mm el N\ | pack DAAZIZ. TCNTB4 2 [TONTB4 > TGNTBS] 1=
AGCK DA HEI=. TONTB3 TCNTB3 OfE (EDAN%EA 34 | | TONTBSEND b7y Taitk.
< PIMR OB EEEMAS 5.| | CP PIMRIMERD Ztv b5, %CIELBS 32&@21%?2';%%
VPRV E Ik VI by 70E VI ko7 0E
\_ BIchYFEEA ) K BichYFEEA j K BIchYELA j
ABANIES AGCK [ H H L

TCNTB3 ------ P —— n—kvr7am

~

TCNTB4 —— >32 TCNTB3 O fEhitw k&, TCNTB4 DIEA
TCNTBS t ' TONTBS &Y /&< o0 T, BU
1 [TCNTB4 > TCNTB5]IC% 5 E T, A9V bk
Ty TEEE,
Y k7N
BIZhYEEA
2.46 {EREHIES O & H B (ELERE)
SMBANES AGCK | | H |
TONTB3 ------ 777777777 \/ N— K 1 7 \
TCNTB4 —— t TCNTB3 DRt v k&h.
4 %2
TCNTB5 ——— %1 ’ TCNTB4 QIENREL-D T,
: TCNTB5 1 25%IZh™H > k
7y TEEETS,
Y7 k7N
k BIohYELA /
247 {EFMIEY O v Y HARE(DEE)
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(2) =AM

JAOEAL T DHEANESITH LT, TDEENOREE 7 vy 7 2ERT 58546, MEEZHWRWES
L WA TIITRO L SICEMENRARV ET, ZhEhera vy Z7IZHWT, BlzE TH249MBA
MO 1277 b GNBATI3ESY) 72T 7V AEHNT S EWH YT b= T #FETLEGEOREEX
2.48. 2492k LET,  (PIM OfED 4 OFE)

MARESORREAEML TWIHE (BER)

NEAHES AGCK J H —|
EREhBEE OV __l_ﬂ_ﬂ_ﬂ_ljl
[N

— 1

(fHE#EL) AGCK1

JUINGR
EmShBERI DY Y M_M-

(BEHVY) AGCKM

{100 i |

AGCK1 IZ& %
H AN 12 01

HAN A 02
HAN WA 03
HAnN IR 04

AGCKM I2& %
H AN 12 01

HAN A 02
HAn IA 03
HAnN IR 04

2.48 {EEMAEEFERICEY DL (BER. PIM=4 Di55)
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RIAHESOERAED L TGS (IER)

NERAHES AGCK ——|

1
prityds vt N | O N O O 0 O N )
ERShAHERI VY J M —|—||—| |—| |-| - ‘| |_| —

(HEHY) AGCKM

AGCK1IZ2& %

==
|_I
|_I
|_I
—

H AN 2 01

HAnN IR 02

H AN IR 03

AGCKM I2& %

HAnN Iz 01

HAnN IR 02
H AN IR 03

249 {EREHAEEERICEY HLLE(INER. PIM=4 Di55)

ok, EE oy 7 ERWED T FEMER EEEICT SE T, ASMEBEORENEL LIZHAIT,
FEOEICHT DY 7 MR 2 T2 T, WRIGEE L CUE AT ) ENRTEET, T LT, i
FEHREAEHT s EICL Y, LY EffEICIMTIADE S ORI LET,

2.28.4 Y2 by PEREA
o Ea— L

ESa1—ILE SRILE B BE
AAIIN—F main ATU-TIQOHHAZEFITLET,
14127y b&xv FF+ | CMIB6 TCTB6 & OCRB6 MO VRT7IVFEIYRAANEELI-E, aURT
B YiAH RVFIS59%9)T7LET,
INILVAHBANL—F> CMIDO0 | TCNTB1 & OCRB1 @AV RF7IyTFNEEL=L. 73y kL
AEHALET,
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o DB

SN HHE T—4 K FRECI—IIL
ont g3y IV ABAL—FUS unsianed char Joiayw bLAHES
BOEMEDRELET, 9 L—F >
o [FHLYAHZDHI
LYRB B HAE HEE | FEAEYaI—ILE
o P b .
PECR1 ;kj— k E @ PEO ¥ % A A%+ TIA001 IZERE L 0X0001
o —-Zn
PECR R— k FO,F1,F2 % TOD i/ 00B,01B,02B [ZE& 0X0015
LET,
PSCRO TYRT—S5 0DRELE 100 IZHRELET, 0x0063
ATU-IF ¥ R ABRUTIVRS—5DHHI 2 b
ATUENR BEEE LE 0x0007
JRAYINREDIAYIY—REZALT BDE
CBCNT ABESOwsIZBE LET, 0x04
TCRA BALTBATIAOO DAHIYCEHALET, 0x08
TIERA B|YAAHEHALET, 0x02
H=X)xvi ST WS
TIOR1A ngo ADANEEDIEENAY T v EBET 0X0001
TCNTB2 @) O— K{#E(Z ICRBO DiEZEH. HEB AL —F
TIORB AR FDARZEHA, L T, TCNTB3=TCNTB4 021
DEFIZTCNTBA DAY FEELET BESBEL
E3CIN
E3 -3 37 [E] “ =i
PIMR @ﬂi\ﬁmﬁﬂkiﬂ‘é{nmbﬂ v DIEELEZE 10 0X000A
IZERELET,
TCRB TCNTBO,TCNTB2 MR- Ov o &5 O v 4o /38X | 0x00
OICRELZET,
TCCLRB TCNTB5 M LEFRIEZE 104 12 BELET, 0x00068000
TIERB AVURTIVF B DEIYIAHEREZHFATLET, | 0x08
TCNTB5 TCNTB5 O#EAEZE 0 ICRELFT, 0x00000000
TCNTB6 TCNTB6 O#EAEZE 0 ICRELET, 0x00000000
OCRB6 TCNTB6 AV RF7IyFDEF 15IZH/FELE | 0x0000F000
7,
IPRO7 BAIBICETAENYAHDEBEEZRELET, | 0XOF00
. — aAURTIYFE|
~ w ]
TSRB AURFTIVYFISHTCMFB6 47 LET, 0x00 U AB I —F o
AVRFIYF . FoE—o0—055%9)7FL Jriaw bR
TSRDO 4. 0x0000 AT
TCNTB3 WBEARVEASYURBIZY YT LET, 0x00000000
TCNT1DO BRATHYE1D0OEZ YT LET, 0x00000000
DR D00 KU N8 00~02(2250 £y hLEF. | OX00FA<<S
0x01
DSTRDO YN aDEL/EEERELET, 0x02
0x04
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2285 HrILTOvI LA

/************************************************~k****************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*******************************************~k~k~k~k~k~k~k***************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/************************************************~k****************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Multiple correction clock signal generation.

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

************************************************~k~k*‘k************************/

/*****************************************~k********‘k************************

Includes <System Includes> , “Project Includes”
**************************************************‘k‘k************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/********************************************~k~k~k~k~k~k**************************

Private global variables and functions
/**********************************************~k****‘k‘k***********************/

unsigned char cnt;
void main(void); /* AL = F x/

/************************************************'k'k'k'k************************

* Function Name : main

* Description : The main loop
* Arguments : none

* Return Value : none

*************************************************'k'k'k'k***********************/
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void main(void)
{
/* R— FORE */
/* Configure PECRI1
bl5:14 PETMD = 0 PE7 AHJ] ((K— 1)
bl3:12 PE6MD = 0 PE6 AN (K—1)

bll Reserved
010 PESMD = 0 PE5 AH (K—1)
b9 Reserved
b8 PE4MD = 0 PE4 AHS (K—1)
b7 Reserved
b6 PE3MD = 0 PE3 AN (K—1})

b5:4PE2MD = 0  PE2 AHS (B—1)
b3:2PEIMD = 0 PE1 AHS (F—1)

bl Reserved
b0 PEOMD = 1 TIA00 A1 (ATU-III) */
PORTE.CR1.WORD = 0x0001; /* PEO % TIA00 AJJIZERIE */

/* Configure PFCR1

bl5:14 PF7MD = 00 PF7E—F = pFr7 A1 (R—1)

bl3:12 PF6MD = 00 PF6 £— K = PF6 AHS) (F— 1)

bl1:10 PFSMD = 00 PF5 E— K = pr5 AH) ((F— 1)

b9:8 PF4MD = 00 PF4 E— K = pr4 A (K—})

b7:6 PF3MD = 00 PF3 &— K = PFr3 A ((R—})

b5:4 PF2MD = 01 PF2 =— F = ToD22B M1 (ATU-III)

b3:2PF1IMD = 01 PF1 E— N = Top21B /) (ATU-III)

bl:0PFOMD = 01 PFO E— K = TOD20B /1 (ATU-III) */

PORTF.CR1.WORD = 0x0015; /* PF0,1,2 % TODOOB, 01B, 02B B /JIZF%E */

/* ATU-TI (A) DFRE */
/* Configure TCRA

b7 EVOSEL2A = 04XV b i2ak®L 7 b

b6 EVOSEL2B = 04XV M 12BELZ |k

b5:3EVOSELL = 001 # A~ B-~TIA00 DAHTyTHEHT

b2:0CKSELA= 000 # UV /vy 772y /NRA0(FVARTF—F 0) &R x/

ATUA.TCRA.BYTE = 0x08; /* AASABIOA Y INAQODH T M ay 7 CTEIfE
TIAO0 DANEANR FELT, #A~BIZHD */

/* Configure TIOR1A

b1l5:12 Reserved

bl11:10 IOA5 = 00 TIA05 DA V7w hFyv 7 F vkl

b9:8I0A4 = 00 TIAOL DA VT v h¥ ¥ FF kil

b7:6 TOA3 = 00  TIA03 DAL F v hx¥ FF vk

b5:4I0A2 = 00 TIAQ2 DA V7 v h¥ ¥ FF vk

b3:2I0A1 = 00 TIAOL DA F v hx¥ FF vk

bl:0I0A0 = 01 TIA00 DNH EA Y TICRA (X ¥ I Fx */

ATUA.TIORIA.WORD = 0x0001; /* TIAOO DXMH EMNV =y P TA Ty bFvyTFv +/

/* ATU-TI (B) DFE */
/* Configure TIORB

b7 LDSEL = 0  TCNTB2 (22— R4 A{#IZ TCRBO # %

b6 CTCNTBS5 = 0 TCNTBS D4 7 > N &FFA]

b5 EVCNTB = 1 A N> F D AT EFFRT

b4 LDEN = 0 Vo— KLY 2ZOEFZI]

b3 ccs =0 TCNTB=TCNTB4 D & X, TCNTB4 O H v FEMEZ{EIE LA

b2:1 Reserved
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b0 I0B6 = 1 TCNTB6 & OCRB6 & D a7~ v FZFa] */
ATUB.TIORB.BYTE = 0x21; /* TCNTB2 21— N9 5fE% ICRBO IZFXE, TCNTBS5 D7
AV <]

GNA R bOANEFFA, Va— R YR E OB EFA]
TCNTB6 & OCRB6 & DAL X7 < v F&iFn] */
/* Configure PIMR
b1l5:12 Reserved

bll:0 PIM = H'000AZ 12 v 7 OlifEts 10 fFIZFRE */
ATUB.PIMR.WORD = 0x000A; /x fERE 7 vy 7 OffElE 10 fFIZERE */

/* Configure TCRB
b7:2 Reserved

bl:0CKSELB = 00 BTN =R T By I NAR O BIRIR )/
ATUB.TCRB.BYTE = 0x00; /* TCNTIBO,ICNTB2 #7 1 v JRA QDA bJ v 7 TH)
g */

/* Configure TIERB
b7:6 Reserved

b5:4 IREG = 00 CMFB6 DNHANIIg 724 A I 7 TEIYIALTRH S

b3 CMEB6 = 1 a7y FEIDIAL B6 BEROH ) 27w

b2 CMEBL = 0 a7 <y FEIDiAAZ BL BROH S22k

bl ICEBO = 0 A Y7y ¥ 7 FxE AL B0 EROH N AL

b0 CMEBO = 0 a7 =y FEIDIAR B0 BEROM S EELIE ~/

ATUB.TIERB.BYTE = 0x08; /* TCNTB6,0CRB6 Dy~ TI9FFAEDII) TOE| ) IAAHIE
KRAEFFAT */

/* Configure TCNTB

31:0 Ahx=vPREHA Y ME = 0 */

ATUB.TCNTB6.LONG = 0x00000000; /* TCNTB6 OFIHIE% 0 IZF%E
*/

/* Configure OCRB6

b31:12 OCB6 = H'0000F 77U hF» ha X7 {E%, 15 ICKE

bl1:0 Reserved */

ATUB.OCRB6.LONG = 0x0000F000; /* TCNTB6 I[ZIad D a7~ v FDfE%A 15 ITRIE
*/

/* Configure TCNTB

p31:0 Ah=vPREHA Y ME = 0 */

ATUB.TCNTB5.LONG = 0x00000000; /* TCNTBS OFIHIE% 0 IZ3%E
*/

/* Configure TCCLRB

b31:12 CCLRB = H'68ffilENI V%27 T B = D'104

bl1:0 Reserved */

ATUB.TCCLRB.LONG = 0x00068000; /* TCNTB5 @ LfR% 104 IZFRE
*/

/* ATU-TI (HL3f) OFRE */
/* Configure CBCNT
b7:6 Reserved

b5:4 CB4EG = 00 Ty JRA 4 HNE Ty s Dy U A LN
b3 Reserved
b2 CB5SEL = 1 Iy I NRA5: 44~ B WMAOOREEREY 2y
bl:0CB5EG = 00 sy NRRA 5 AR ay 7Oy U E LRV K/
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ATUCTRL.CBCNT.BYTE = 0x04; J* Iy INRNA5 EBEALZBNSLOREEMIEZ 2y 7 ()1

_,-,_m-_‘ */

/* Configure PSCRO
b15:10 Reserved

b9:0PSCn = H'63 U R —FDO4Ek% 100 E&ﬁﬂ IZFRTE */
ATUCTRL.PSCRO.WORD = 0x0063; /* 7 U A/r— 0)/\ﬂtt7a‘: 100 |ZETE */

/* Configure IPRO7

bl5:12 ATU-B(CMIBO,CMIBl) = H'O SIS 2 E D A B OESENAN 2 0 2R TE
bll:8 ATU-B(CMIB6,ICIB0) = H'F KT 2 E 0 A B OBEIENANL 2 15 IZF%E
b7:4 ATU-CO (IMICO-IMIC3) = H'Q st 2 E D A B OESENAN 2 0 2R TE

b3:0ATU-CO (OVICO) = H'O KT 2 E 0 IAZOMBIENARL 2 0 IZRRE */
INTC.IPRO7.WORD = 0x0FO00; /* TCNTB6 D a7 < v FDEN ALEIRINEN 2 15 |ZFRTE
*/

set_imask (0); /* B IAFB< AT L% O ITERE */
/* Configure ATUENR

b15:10 Reserved
b9 TJE = 0 A= J OHUY NEMEEEIR

b8 THE = 0 AA~<H OB NEEEEIE
b7 TGE = 0 A~ G OHT Ly NEMEEREIL
b6 TFE = 0 AA<F OHvY NEMEEEIE
b5 TEE = 0 HA<E OHUY NEMEEZEIR
b4 TDE = 0 X A<D OHvY NEMEEEIE
b3 TCE = 0 A~ C OHY Ly NEMEEREIL
b2 TBE = 1 XA~ B DOHvY NEMEEEIE
bl TAE = 1 AA~n OHvy NEWEE A

b0 PSCE = 1 TV R —FOHh T NEMEETFR] *+/
ATUCTRL.ATUENR.WORD = 0x0007; /*#A~ABRBIOTIVARF—FDhIT L e AKX —|F */

while (1) ;
} /* End of function main() */

/***********************************************~k~k~k****‘k*********************

* Function Name : CMIBG6

* Description : I X7 v TFEIDIAL (B6)
* Arguments : none
* Return Value : none

************************************************~k~k~k***‘k*********************/

void CMIB6 (void)

{
/* Configure TSRB
b7:4 Reserved

b3 CMFB6 = 0 AT F TSI T )T
b2 CMFB1l = 0 AR F T T UT
bl ICFBO = 0 AT F TSI T )T
b0 CMFBO = 0 A X2 F T T )T </

ATUB.TSRB.BYTE &= 0; Jx AT TFTIT T UT *x/
} /* End of function CMIB6 () */

/************************************************'k'k'k'k************************

* Function Name : CMIDOO

* Description c O va sy oL 2L —TF
* Arguments : none
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* Return Value
**************************************~k~k****~k~k~k~k~k~k~k~k************************/

void CMIDOO (void)

{

none

/* Configure TSRD

b15:14
bl3
bl2
bll
bl0
b9
b8
b7
b6
b5
b4
b3
b2
bl
b0

ATUD.SUBBLOCKB[0] .TSRD.WORD &= 0x0000;

7x/

Reserved
OVEF2Dn =
OVF1Dn =
UDFDn3 =
UDFDn2 =
UDFDnl =
UDFDn0 =
CMFADnN3
CMFADnN2
CMFADnNn1
CMFADNO
CMFBDn3
CMFBDn2
CMFBDn1l
CMFBDnO

O O O O O O

0
0
0
0
0
0
0
0

/* Configure TCNTB
ANy VREEHIA D M = 0 %/

b31:0

ATUB.TCNTB3.LONG

/* Configure TCNA1D

b31:8

cnt ++;
if (cnt
{

TCNTI2Dn 7 VA —n_"7a—/R L7 U7
TCNT1Dn 7 I V%A —n"T7na—R L7 V7T
UDFDn3 75 7 %7 X —7ua—7/x L7 V7T
UDFDn2 79 %7 v ¥ —7ua—72 L7 V7T
UDFDnl 75 7 %7 X —7ua—7/x L7 U7
UDFDn0 79 %7 v X4 —7ua—72 L7 V7T
CMFADn3 7 I /% aL 7<=y FrRLiz/ 7

CMFADNn2 79 7 %ar 7<=y FRLICZIT
CMFADnl 79 /7% a7 <=vyFrRLizs/ )7
CMFADNO 79 7% a7 <y FRLICZIT
CMFBDNn3 79 7% aL 7<=y FRLICZIT
CMFBDn3 7 I /% aL~_X7<wvyFrrRLiZs/ 7T
CMFBDNn3 79 7% aL 7<=y FRLICZIT

CMFBDn3 797 % a X7~y FRLIZZ VT */

0x00000000;

BA<h D ZH = 0
b7:0Reserved */
ATUD.SUBBLOCKA[O] .TCNT1D = 0x00000000;

== 1)

/* Configure DCNTDOO
b31:8 AA VKT LA T HHE

[ ATy F TR Ta—=TT7 T %7

b7:0 Reserved */

ATUD.SUBBLOCKB[0] .DCNTD[0] = OxO00FA << 8; /* XU H X 00% 250 (Tt b
*/

/* Configure DSTRDO

b7:4 Reserved

b3 DSTD03=0 DCNTDO3 Z 7 h v MEk

b2 DSTD02=0 DCNTDO02 Z 7wy MEl

bl DSTD01=0 DCNTDO1 Z 7 A vy MEl

b0 DSTD00=1 DCNTDOO Z 7 Hh v hEth */

ATUD.SUBBLOCKB[0] .DSTRD.BYTE = 0x01; /* FUHTH 00 DE T By haFHLE «/

}

else if (cnt ==

{

)

/* Configure DCNTDO1
b31:8 XA ~VX UL T Y Bl

b7:0 Reserved */
ATUD.SUBBLOCKB[0O].DCNTD[1] = O0x00FA << 8; /* XU AT H 01 % 250 Ik b
*/
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/* Configure DSTRDO
b7:4 Reserved

b3 DSTD03=0 DCNTDO03 Z 7 A v MEl
b2 DSTD02=0 DCNTDO02 Z 7 Hh v MEik
bl DSTDO1=1 DCNTDO1 Z 7w Btk
b0 DSTD0O0=0 DCNTDOO Z 7w Meik */

ATUD.SUBBLOCKB[0] .DSTRD.BYTE = 0x02; /* ZUHUUH 01 DET B LA </
}
else if(cnt == 8)
{
/* Configure DCNTDO2
b31:8 AKX UL XA
b7:0 Reserved */
ATUD.SUBBLOCKB[0].DCNTD[2] = Ox00FA << 8; /* XA H 02 % 250 IZkEv b
*/

/* Configure DSTRDO
b7:4 Reserved

b3 DSTD03=0 DCNTD03 Z U vy MEIR
b2 DSTD02=1 DCNTD02 #7717 hBath
bl DSTD0O1=0 DCNTDO1 Z U v v MEIR
b0 DSTD00=0 DCNTDOOQ Z 7 bR */

ATUD.SUBBLOCKB[0] .DSTRD.BYTE = 0x04; /* ZFUL AT X 02 DE v MEBAG */
}
else if (cnt == 10)
{
cnt = 0;
}
} /* End of function CMIDOO() */
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229 BFfl28 EEAWMEI OV IESDERZ 1 < B]

2.29.1 =

Rt OE ENTANBATHEZITH LT, ZOIBANE S TER LIAFAMIES vy V{55 TH T 7
v MIMEERATO Vv a y UL RAEZHATHHET, RTM2RKEL LT, —EOME T/ VA2 T
DX IMHNEFEAER L ET,

waanes  JUULIUUUUTUTTUL U UL

HAsh3 S P— '
W RAVAVERUN WAV 4 1 1 —
250 fEEMWES OV IESNDEREE)
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2295 HrILTOvI LA

/*****************************************************************************

* DISCLAIMER

This software is supplied by Renesas Electronics Corporation and is only
intended for use with Renesas products. No other uses are authorized. This
software is owned by Renesas Electronics Corporation and is protected under
all applicable laws, including copyright laws.

THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES REGARDING
THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to make changes to this software
and to discontinue the availability of this software. By using this software,
you agree to the additional terms and conditions found by accessing the
following link:

http://www.renesas.com/disclaimer *

Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.

*****************************************************************************/

5k b b oF oF 3F F 3F F F F F F > o o b of

/*****************************************************************************

* File Name : SH7254R_ATU.cC

* Version : 1.00

* Device (s) : SH72546R

* Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
* C/C++ compiler package for the SuperH RISC engine family
* (Ver.9.04 Release00).

* 0S : None

* H/W Platform : SH7254R

* Description : This is the main tutorial code.

* Operation : Multiple correction clock signal generation.

****************************************************************************/

/***************************************************************************

* History : DD.MM.YYYY Version Description
* : 12.01.2012 1.00 First Release

****************************************************************************/

/****************************************************************************

Includes <System Includes> , “Project Includes”
****************************************************************************/

#include <machine.h> /* TATTIVBEBH~Ny X7 74 */
#include "iodefine.h" /* DV AREFT~NH T A */

/****************************************************************************

Macro definitions
****************************************************************************/

#define ofset0 0x0800 /* 7'y b */
#define ofsetl O0x0F00 /* 78w b * /
#define ofset2 0x1400 /* Ty b */
#define puls_w 0x0800 /* 2V AR */

/****************************************************************************

Private global variables and functions
/****************************************************************************/
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void main (void); /* AL = F x/

/************************************************'k'k'k'k************************

*

*

*

*

Function Name : main
Description : The main loop
Arguments : none
Return Value : none

*************************************************'k'k'k'k***********************/

void main(void)

{

/* R— FOFEE */

/* Configure PECR1

bl5:14 PETMD = 0 PE7 AN (FR—K)
bl3:12 PE6MD = 0 PE6 A1 (FK—h)

bll Reserved
b10 PESMD = 0 PE5 A1 (GR— 1)
b9 Reserved
b8 PE4AMD = 0 PE4 A (R—1)
b7 Reserved
b6 PE3MD = 0 PE3 A1 (GR— 1)
b5:4PE2MD = 0  PE2 AHS (K—1F)
b3:2PEIMD = 01 TIA01 Ay (ATU-III)
bl Reserved
b0 PEOMD = 0 PEO0 AHS (K—1F) »*/
PORTE.CR1.WORD = 0x0004; /* PE1 % TIA01 AJNZERE
*/
/* Configure PFCR1
bl5:14 PF7MD = 00 PF7E— K = pFr7 A (AK— 1)
bl3:12 PF6MD = 00 PF6 E— K = Pr6 AHH) (AK— 1)
b11:10 PF5MD = 00 PF5 E— K = PFr5 A/ (AK— 1)
b9:8PF4MD = 00 PF4 E— K = pr4a A (K—1})
b7:6 PF3MD = 00 PF3E— K = pFr3 A (K—})
b5:4PF2MD = 01 PF2 F— N = Top22B /) (ATU-III)
b3:2PFIMD = 01 PF1 F+— F = ToD21B /1 (ATU-III)
bl:0PFOMD = 01 PFO0 E— N = ToD20B /) (ATU-III) */
PORTF.CR1.WORD = 0x0015; /* PFO,1,2 % TODOOB, 01B, 02B H JIZF%E
*/
/* ATU-TI (A) DFRE */
/* Configure TCRA
b7 EVOSEL2A = 0/ XV M 12akEL 2 |
b6 EVOSEL2B = 04XV 1 2BELZ |k
b5:3EVOSEL1 = 010 TIAO0L ANy %HN
b2:0CKSELA= 000 H U b/ ay 7l ay /N 0(FVART—T 0) 2R ~/
ATUA.TCRA.BYTE = 0x10; /AL AEI A INAQODA T NI ay 7 TEE
TIAOL DANEA X MELT, A~ BIZHD */
/* Configure TIORI1A
b1l5:12 Reserved
bl1:10 IOA5 = 00 TIAO05 DA V7w hFv I F vk
b9:8I0A4 = 00 TIAO04 DA 7 v b FFvEL
b7:6 IOA3 = 00 TIA03 DA V7 v hF¥ FF vk
b5:4I0A2 = 00 TIA02 DA 7 v b FF vk
b3:2I0A1 = 01 TIAOL TIA DOV.H ER Y TICRA IZF ¥ 7 F ¥
bl:0I0A0 = 00 TIA0O DA YT v XX 7 F vk  */
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ATUA.TIORIA.WORD = 0x0004; /* TIAOL DMHL ENY Ty TA Ty by
Ty */

/* Configure TSRA

b7 OVFA = 0 AT N T TFN T T YT

b6 Reserved

b5 ICFA5 = 0 ATy "X T T T I T ETIT

b4 ICFA4 = O AT N T TFN T T T T

b3 ICFA3 = 0 ATy "X T TN T I T EIIT

b2 ICFA2 = O AT N T TFN T T T YT

bl ICFAL = 0 ATy "X T T T I T EIIT

b0 ICFAO = O AT NXXTTF T T TR YT x/

ATUA.TSRA.BYTE &= 0x00; /AT N T T T T TR IT
*/

/* Configure TIERA

b7 OVEA = 0 A — T ua—E AL A BROH AL

b6 Reserved

b5 ICEAS5 = 0 A Y7y by 7 FXEIALAS BROH N A 2E0E

b4 ICEAd = 0 A7y bXx¥FF¥EVIAL a4 RO N %KL

b3 ICEA3 = 0 A7y by 7 FXEIAL A3 BEROH N AR

b2 ICEA2 = 0 A7y Fx¥7F¥EIVIAL A2 BROWH %2R

bl ICEAL = 0 A Y7y by 7 FXEIAL AL RO D AR

b0 ICEAD =1 A7y bXv7FvE VAL A0 FEROH 2] */
ATUA.TIERA.BYTE = 0x01; /* TIAOO DA 7w b v 7 F v E|DIAHEFFA]
*/

/* Configure IPRO6

b15:12 ATU-A(ICIAO,1) = H'F SHGT DB IAHOBISENEANL % 15 [ZFETE

bll:8 ATU-A(ICIA2,3) = H'O SHEST 2EN 0 IAF OEESENERL 2 0 [ZFXE
b7:4ATU-A(ICIA4,5) = H'O SIS 5B AR OBEIENENL % 0 I[ZFETE
b3:0ATU-A(OVIA) = H'O ST 2 EN AHLOEIENAN 2 0 \ZFRTE */
INTC.IPRO6.WORD = OxF000; /* TIA0OO DE|VIAL (ICIA0) DEIEINAN 2 15 IZFRE
*/

/* ATU-TI(B) DFEE */
/* Configure TIORB

b7 LDSEL = 0  TCNTB2 22— R4 A2 ICRBO %

b6 CTCNTBS5 = 0 TCNTBS D H 7 > b & FFA]

b5 EVCNTB = 1 IEA X2 N D AT EFFA]

b4 LDEN = 0 Ya— R RAZ OB F A2

b3 CCs = 0 TCNTB=TCNTB4 D & X, TCNTB4 O H 7> MEMWEAEIL LA W

b2:1 Reserved

b0 I0B6 = 1 TCNTB6 & OCRB6 & DAL X7 < v F & ifFa[*/

ATUB.TIORB.BYTE = 0x21; /* TCNTB2 |22 — K9 A fE% ICRBO |ZFXE, TCNTBS

DIk EFFA]
SREA R FO AT EFFA, U r— KLY A X O 2 FF ]
TCNTB6 & OCRB6 & DI X7 < v F & iFna] */
/* Configure PIMR
bl5:12 Reserved

bll:0 PIM = H'00047 1 v 7 OiffEb% 4 FIZ5%E ~/
ATUB.PIMR.WORD = 0x0004; /x ERE 7 gy 7 OWfElE 4 fFICRRE */

/* Configure TCRB
b7:2Reserved
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bl:0CKSELB = 00 BTN =R T By T NAR O BIRIR )/
ATUB.TCRB.BYTE = 0x00; /* TCNTIBO,ICNTB2 %7 0 v 7 /NA0DAH T vrwa vy
THEIE  */

/* Configure TIERB
b7:6 Reserved
b5:4IREG = 00 CMFB6 DAMIRST=HA I 7 TEIDIAZZRT

b3 CMEB6 = 1 a7 =y FEIDIAL B6 BEROH ) 27w

b2 CMEBL = 0 a7 <vFEIDiAAZ BL BROH S %22k

bl ICEBO = 0 A Y7 v b¥¥ 7 FxE DAL B0 EROH N AL

b0 CMEBO = 0 a7y FEIDAR B0 BEROM S EELIE +/

ATUB.TIERB.BYTE = 0x08; /* TCNTB6,0CRB6 Dy~ TI9FFAEDII) TOE| ) IAAHIE
RAEFFR +/

/* Configure TCNTB

031:0 AD=vPREHA Y ME = 0 */

ATUB.TCNTB6.LONG = 0x00000000; /* TCNTB6 OFIHEZ 0 123X E
*/

/* Configure OCRB6
b31:12 OCB6 = H'00006 77 hF> ha X7 {E%, 6 IZ&E
bl11:0 Reserved */

ATUB.OCRB6.LONG = 0x00006000; /* TCNTB6 IZXInd DAL X7~ v IFDEE 6 IZi%
& */

/* Configure LDB

b31:24 Reserved

b23:0 LDVAL = 0007D0 A ~1— Kf = 2000 */
ATUB.LDB.LONG=0x000007D0O;

/* Configure TCNTB

031:0 Ah=vPREMA Y ME = 0 */

ATUB.TCNTB5.LONG = 0x00000000; /* TCNTB5 OFIHEZ 0 123X E
*/

/* Configure TCCLRB

b31:12 CCLRB = H'28fEA DV X7 UTfEB = D'40

bl1:0 Reserved */

ATUB.TCCLRB.LONG = 0x00028000; /* TCCLRB DOWIEZ 40 ITFRIE
*/

/* ATU-TI (D) DFE */

/* Configure TCRD

bl5 Reserved

bl4 OBREDn = 0 OSBRDn DA 7w b ¥ 7 F v Eh{Ex 2kl

b13 C2CEDn = 0 2 A< B /NHO TCNT2Dn AT 27 U 78R 22Kk
bl2 C1CEDn = 1 X A< B MHHD TCNT1Dn AW ZE 7 Y 7 R A2
bll Reserved

b10:8 CKSEL2Dn = 101 7w w27 /3A 5 TTCNI2Dn 27 v 77 b

b7 Reserved

b6:4 CKSEL1Dn = 101 Z 2w 7 3A 5 “CTICNTIDn 7 v 7 AU b

b3 Reserved

b2:0DCSELDn = 101 Z Q2w Z/3A 5 CTDCNIDnm X AU b */

ATUD.SUBBLOCKA[0] .TCRD.WORD = 0x1555; /* TCNTIDn #7 2w J/NA 5 TP v 7Tk
DCNTDOn %7 2 v 7 /NA 5 TH AT b */

/* Configure TIOR1D
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b15:14 0SSDn3 = 00 TODNn3A a7 L

bl13:12 0SSDn2 = 01 a7 =y F A FAERF TODn2A W2 1/0 2> br—/LEyY A T
DX EMBE N

bl11:10 0SSDnl = 01 a7 vF A AR TODNIA W2 I/0 2 hr—LEy hA T
DFXTEME 2

b9:80SSDn0 = 01 a7 < vF A FARE TODNOA Wi FIZ I/0 2> hr—/LEy h A TOX

Bl

b7:6 IOADn3 = 00 OCRDNn3 2L X7 v v FEL

b5:4 IOADn2 = 11 OCRDn2 v X7 < v T, MIIVHN

b3:2I0ADnl = 11 OCRDnl Xy ~<v Ik, ~II/LHT

bl:0 IOADNO 11 OCRDN0 a7~ v FHE, ~ITAAHT*/
ATUD.SUBBLOCKB[0].TIORID.WORD = 0x153F; /*OCRDO0 D3 X7 < vTF ARARE, ToDOOA
YRS 0 1 </

/* Configure DCRD

bl5 Reserved

bl4:12 TRGSELDn3 = 000 D3IX TSI NAFE— /ANy NU TR L

bll Reserved

b10:8 TRGSELDn2 = 010 D2XATLHT Y NAFE—F /ARy T N HER . a7y T
A

b7 Reserved

b6:4 TRGSELDnl = 010 DIF T T FNAF—F /ARy 7 FUFRIR . 2 XT7~<vF A
b3 Reserved

b2:0 TRGSELDnO = 010 DOX DI MAE—F /Ay T MBI . 2T~y F A
*/

ATUD.SUBBLOCKB[0] .DCRD.WORD = 0x0222; /* 2 _XT7<vF ARERICA T T N AKX —
koox/

/* Configure TSRD
bl15:14 Reserved

b13 OVF2Dn = 0 =R —T7 5 7% T
bl2 OVF1Dn = 0 F—=RNTa—T5 7% 7T
bll UDFDn3 = 0 T =I5 7 VT
b10 UDFDn2 = 0 TR —Ta—T 57 T
b9 UDFDnl = 0 TR —=Ta—T5 77T
b8 UDFDn0 = 0 TR —=Ta—T 5 7% T
b7 CMFADn3 = 0 AT FTTTEIVT
b6 CMFADn2 = 0 AR F T T YT
b5 CMFADnl = 0 AT FTITTEIVT
b4 CMFADNO = 0 AR F T T YT
b3 CMFBDn3 = 0 AR F T T IT
b2 CMFBDn2 = 0 AR F T T YT
bl CMFBDnl = 0 AT FTTTEIVT
b0 CMFBDnO = 0 AR FTIT T VT */

ATUD.SUBBLOCKB[0] .TSRD.WORD &= 0x0000; Jx ATy F TR Ta—TT57 T %7
7 */

/* Configure OCRD

b31:8 TSy har 7 LY REHRE
b7:0 Reserved */
ATUD.SUBBLOCKB[0] .OCRD[0] = (ofset0); /*OCRDOO {Z TCNT1DO {ZXnd DAL X7~ v T A
DS ERRTE */
ATUD.SUBBLOCKB[0] .OCRD[1] = (ofsetl); /*OCRDO1 (Z TCNT1D1 {ZXInT DAL X7~ v T A
DS ZRRE */
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ATUD.SUBBLOCKB[0] .OCRD[2] = (ofset2); /*OCRD02{Z TCNTID2 IZHtind D a7 < v F A
DEMHEEE */

/* Configure TIERD
b15:14 Reserved

b13 OVE2Dn = 0 OVF2Dn |2 X 28V AHL B R AL E
bl2 OVE1Dn = 0 OVF1Dn (2 X 280 AH B R &£ F
bll UDEDn3 = 0 UDFDn3 2L 2%V AATER 225 (1
bl0 UDEDn2 = 0 UDFDn2 (2 & 5E 0 iAHTER 2Lk
b9 UDEDnl = 0 UDFDn1 {2 & 2%V AATER 225 (1
b8 UDEDnO = 0 UDEDNO {2 & 5%V AHTER 2Lk
b7 CMEADNn3 = 0 CMFADNn3 (2 X 5HF 0 IAHLZ R A LR IE
b6 CMEADn2 = 0 CMFADN2 (24 BH| 0 IAHLE R 228 E
b5 CMEADnl = 0 CMFADNn1 (24 BV IAHLE R A28 E
b4 CMEADNO = 1 CMFADNO (2 & 2F 0 IALE R ZFFw]
b3 CMEBDn3 = 0 CMFBDn3 (24 BV IAHLE R A28 E
b2 CMEBDn2 = 0 CMFBDNn2 (2 X 52# V0 IAHLE R AL IE
bl CMEBDnl = 0 CMFBDn1 (24 A%V IAHLE R A28 E
b0 CMEBDnO = 0 CMFBDnO 12X 2E[ 0 AHLBRAEERE */

ATUD.SUBBLOCKB[0] .TIERD.WORD = 0x0010; /* OCRDOQ DAL X7 = v FIZLHEN A%
Al */

/* Configure TSTRC
b7:5Reserved

b4 STRD4 = 0  TCNTD4 DOH v MNEMEZ{EIE

b3 STRD3 = 0  TCNTD3 DH W MEWEZ{EIE

b2 STRD2 = 0  TCNTD2 OH v MEEZ L

bl STRD1 = 0  TCNTDl ®H W ME)EAZ{E I

b0 STRDO = 1  TCNTDO DH Wy NEWEZRFFR */

ATUD.TSTRD.BYTE = 0x01; /X AADDYT Ty 0DH T "EAK— |
*/

/* ATU-II (3L38) ORE */
/* Configure CBCNT
b7:6 Reserved

b5:4 CB4EG = 00 ray I NRR 4Ny 7Oy PR E Lk

b3 Reserved

b2 CB5SEL = 1 Iy JRRA5: XA~ B HADOERMEs v s

bl:0CB5EG = 00 ray I NRRA 50 ay s Oy PR E L x/
ATUCTRL.CBCNT.BYTE = 0x04; J* Uy IIRRAS HE A<= BNOOMERGIEZ vy 7 ()1
BE */

/* Configure PSCRO
b15:10 Reserved

b9:0PSCn = H'9 TV R —FONEkE 10 (REMIZ-1) ITRE */
ATUCTRL.PSCRO.WORD = 0x0009; /x TV RF—F 0 O4EkE 10 ITEE
*/

/* Configure IPRO7

bl5:12 ATU-B(CMIBO,CMIBl) = H'O SIS 2 E D A B OESENAN 2 0 2R TE

)
bll:8 ATU-B(CMIB6,ICIB0) = H'F KHEST B0 AR OBINENLL % 15 IZERE
b7:4ATU-CO (IMICO-IMIC3) = H'O KT 2 E 0 A B OBESENARL & 0 ([ E
b3:0ATU-CO (OVICO) = H'O KT 2 EN0 IAFHOESENELL & 0 IZREE */
INTC.IPRO7.WORD = 0xOFO00; /* TCNTB6 DL XT < v FOE| ) IALRESNEN % 15 (5%
E o x/
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}

/* Configure IPR10

bl5:12 ATU-DO (CMIDO0-CMIDO3) H'F ST 28 0 AL OEINELZ 15 ISR E
bll:8 ATU-DO(OVI1DO-OVIZ2DO) H'O SIS 5B AR OBINENL % 0 I[ZFETE
b7:4 ATU-DO (UDIDO0-UDIDO3) H'O KT 2B IAFOESENENRL % 0 IZFEE

b3:0ATU-D1 (CMID10-CMID13) = H'0 SHET D0 AL OEESENER % 0 ITERE*/

INTC.IPR10.WORD = 0xF000; /* OCRDOO OEIV IAFEINAN 2 15 123X TE
*/
set_imask (0); /* BN AT~ AT L% 0 IZERIE */

/* Configure ATUENR
b15:10 Reserved

b9 TJE = 0 2A~< 3T DI NEWEEREIE
b8 THE = 0 HA<H OHD L NEIWEEZIE
b7 TGE = 0 2A<G DI NEIWEEREIE
b6 TFE = 0 HA<F OHD 2 NEIWEEZIE
b5 TEE = 0 HA<E OHD 2 NEIWEEZIE
b4 TDE = 1 2A~D DAY NEWEEFFA]
b3 TCE = 0 AA=C DAYy NEWEEE I
b2 TBE = 1 2A~<B DAY NEWEEFFA]
bl TAE = 1 AA~n DAY NEIEERFFA]

b0 PSCE = 1 F VR —5DH 7 NEWELZFR] */
ATUCTRL.ATUENR.WORD = 0x0017; /* #A~A,B,DBLOTIVARF—FDH 7 bEAX— |
*/

while (1) ;
/* End of function main() */

/************************************************~k~k~k~k~k************************

*

*

*

*

*

Function Name : CMIB6

Description : X7 = v FEH DAL (B6)
Arguments : none
Return Value : none

KA AR A Ak kA Ak kA Ak A A A A A A A A A A A A A A A A A A A A A A I A A I A A I A A I A A I A A I A A I AR I AR A AR A AT A AR A AT A AR AR KA K

/

void CMIB6 (void)

{

/* Configure TSRB
b7:4 Reserved

b3 CMFB6 = 0 AT F T T )T

b2 CMFBl1 = 0 AT F TSI T )T

bl ICFBO = 0 AR F T T UT

b0 CMFBO = 0 AT F TSI T YT <)

ATUB.TSRB.BYTE &= O0; /* AV RT = FTT T IT */

/* Configure TSRA

b7 OVFA = &0 F—=RNTa—=T5 77 UT
b6 Reserved
b5 ICFA5 = &0 AT N T FXYTTTEIIT
b4 ICFA4 = &0 AT "X T T T T T BT YT
b3 ICFA3 = &0 AT N T FXTTTEIIT
b2 ICFA2 = &0 AT "X T T T T T YT
bl ICFAL = &0 AT WY T FXTTTHEIIT
b0 ICFAO0 = &0 AT NXXYTFXYTITTHTIT %/
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ATUA.TSRA.BYTE &= 0x00;

*/

/* Configure TIERA

b7
b6
b5
b4
b3
b2
bl
b0

OVEA =

Reserved

ICEAS =
ICEA4 =
ICEA3 =
ICEA2 =
ICEALl =
ICEAQ =

0

ATUA.TIERA.BYTE

*/

0
0
0
0
1
0

/* Configure TCNTB
ANy VREEHIA D o M = 0 */
ATUB.TCNTB3.LONG

b31:0

/* Configure TIORB

b7
*/

LDSEL =

1

0x02;

H—rNT a—HI ) AR A BROHI AL

ATy FEY TFvEIDAL AS
ATy bEXY T TF Y EIDIAL 1L
ATy FEY TFvEIDAA A3
ATy bEXY T TFYEIDIAL A2
ATy FEY T FvEIDAA AL
ATy bEXY T F Y EIDIAL BO

0x00000000;

RO ) & 2Kk
RO 22K 1k
RO ) & 2K 1k
RO & 2K 1k
FORO M) &2 7]
RO N 22Kk */

/AT N T F T T T T

/* TIAOL DA 7 v by 7F v B0 AL Z 7]

TCNTB2 Ou— RF—H&  RLDB ODHE— NF—& OFHE|Z LDB [HE W5

ATUB.TIORB.BIT.LDSEL=0x1;

/* Configure DCNTD

b31:8 HA~HULATUHE

b7:0Reserved */

ATUD.SUBBLOCKB[0] .DCNTID[0] = puls_w; /* ZUVATLHZ00% 4 2By b
*/

ATUD.SUBBLOCKB[0] .DCNTD[1] = puls_w; /* XU A% 01% 4 128y b
*/

ATUD.SUBBLOCKB[0] .DCNTID[2] = puls_w; /* ZUVATL A 02% 4 2By b
*/

} /* End of function CMIB6 () */

/****************************************************************************

CMIDOO

* Function Name

* Description

* Arguments

* Return Value
****************************************************************************/

void CMIDOO (void)

{

a7y FEI A (DO)

¢ none

none

/* Configure TSRD
b15:14 Reserved

bl3
bl2
bll
b1l0
b9
b8
b7
b6
b5
b4
b3

OVF2Dn
OVF1Dn
UDFDn3
UDFDn2
UDFDnl
UDFDnO
CMFADN3
CMFADN2
CMFADn1
CMFADNO
CMFBDn3

O O O O O O

O O O O O

F—=RNTa—=T5 7% 7T

=R —T7 5 7% T

ToR—=Ta—T 5 7T
TR —=Ta—=T5 77T
ToR—=Ta—T 5 7T
TR —=Ta—=T5 77 )T
AR F T T YT
AT FTIT TR T
A X7 F T T YT
AT FTIT TR T
AR F T T T
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}

b2 CMFBDn2 = 0 AR F T T YT

bl CMFBDnl = 0 AT FTTTEIVT

b0 CMFBDnO = 0 A R FTIT T VT */

ATUD.SUBBLOCKB[0] .TSRD.WORD &= 0x0000; Jx AL RTwF ToETa—T5 T2
7 */

/* End of function CMIDOO() */

/**********************************************'k'k'k'k'k'k************************

*

*

*

*

Function Name : ICIALl

Description : A V7 v bFy¥ 7 FyvEDIAL
Arguments : none
Return Value : none

*********************************************~k~k~k~k~k~k~k~k***********************/

void ICIAl (void)

{

}

/* Configure TSRA

b7 OVFA = 0 F =T =TS 7T

b6 Reserved

b5 ICFA5 = 0 ATy "X T T T I T EITIT

b4 ICFA4 = O AT N T TFN T T IT

b3 ICFA3 = 0 ATy "X T T TIT T EIIT

b2 ICFA2 = 0 ATy "X T T T I T EIIT

bl ICFAL = O AT N T TFN T T YT

b0 ICFAO = 0 AT "X T TFX T T T BT YT */

ATUA.TSRA.BYTE &= 0x00; J* AT "X T T T T T )T */

/* Configure TIERA

b7 OVEA = 0 F— T ua—El AL A BROH AL

b6 Reserved

b5 ICEAS5 = 0 A Y7y b¥¥ 7 FxEIALAS BEROH N A 2E0E

b4 ICEAL = 0 ATy "y 7 FXE0IAL pa FROW S 522801

b3 ICEA3 = 0 A Y7 v by 7 FxEIAL A3 BROH N A 2E0E

b2 ICEA2 = 0 A7y h¥v 7 FxE0AL p2 FROW S 42811

bl ICEAL = 0 A7y by 7 FXEIAL AL RO N AR

b0 ICEAD = 0 A Y7y bX¥x 7 FXEIDAL A BROH S #EEIE *~/
ATUA.TIERA.BYTE = 0x00; /* TIAOL DA 7y b v 7 TF B AL EEEL ~/

/* Configure TIORB

b7 LDSEL = 0  TICNTB2 ®1— K5 —#_ RLDB O — NF—Z OFHEIZ ICRBO fEZ AW D
*/

ATUB.TIORB.BIT.LDSEL=0x0;

/* End of function ICIAl() */
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