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SH7730 DMAC
1.
1.1
e DMACO SCIFO  TXI( FIFO ) DMA SDRAM
SCIF0.SCFTDR
° SCIF0 SCIF1
e SCIF1 DMAC1 RXI ( FIFO ) DMA
SCIF1.SCFRDR IL
SDRAM IL CPU DMAC
DMA SCIF  TXI( FIFO ) RXI(
FIFO ) DMAC
1.2
° (DMACO0) 0
. (DMAC1) 1
e FIFO (SCIF0) 0
e FIFO (SCIF1) 1
1.3
. SH-4A AP-SH4A-1A
( 0): NOR iM
Spansion  S29AL032D70TFI04
( 3): SDR-SDRAM 32 M (16 M x2 )
Samsung  K4S281632F-UC75
. SH7730 (R8A77301)
° CPU 266.66MHz
SuperHyway 133.33MHz
: 66.66MHz
: 33.33MHz
. 0 16 (MD3 = Low )
. 2 (MDO = Low MD1 =High )
. (MD5 = Low )

SuperH RISC engine Standard Toolchain Ver.9.2.0.0
: High-performance Embedded Workshop
(-cpu=sh4a -include="$(PROJDIR)¥inc" -object="$(CONFIGDIR)¥$(FILELEAF).obj"
-debug -optimize=0 -gbr=auto -chgincpath -errorpath -global_volatile=0
-opt_range=all -infinite_loop=0 -del_vacant_loop=0 -struct_alloc=1 -nologo)
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SH7730 DMAC

1.4

SH7730 SH7730
(RJJ0O6B0864)

DMAC SH7730 DMAC
(RJJ0O6B0936)

SCIF SH7730 SCIF
(RJJO6B0954)
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SH7730 DMAC
2.
DMAC DMAC
SCIF SDRAM 128 IL
2.1 SH7730
DMA
DMA DMARSO0/1/2 SCIF0/1/2/3/4/5 IrDAO/L SIOF SIM
ADC CMTO0/1/2/3/4
DMA (DE=1 DME=1 TE=0 AE=0
NMIF = 0)
SCIF SCIF
SCIF
SCIF
SIOF SIM
FIFO FIFO
FIFO CPU
FIFO FIFO FIFO
DMACO  SCIFO DMAC1  SCIF1
1
DMARS DMA
MID | RID DMA
001000 | 01 | SCIFO TXI( FIFO ) SCFTDRO
001001 | 10 | SCIF1 RXI(  FIFO ) SCFRDR1
SH7730
(RJJ09B0339) (DMAC)  12.7 RS[3:0]
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SH7730 DMAC

2.2
SDRAM IL
SCIF TXI FIFO
DMA DMA
SCIFO.SCFCR.TTRG FIFO 0
SCIFO FIFO 0
SCIFO TXI FIFO DMA
DMACO DMA SDRAM 1
SCFTDR
SDRAM PIIACY SCIFO.SCFTDR
H* AC100000 DMA I '
H”AC10007F
L
SCIF RXI FIFO 3]
DMA DMA
DMAC1 SCIFL.SCFRDR
H”E5203000 DMA RXI
H”E520307F
SCIFO.SCFCRRTRG FIFO 1
SCIF1 FIFO 1
SCIFL RXI FIFO DMA
DMAC1 DMA SCIFL.SCFRDR
1 IL
1
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SH7730 DMAC
2.3
SH7730
3.3V
SCIFO_TXD
SCIF1_RXD
|
2
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SH7730

DMAC

2.4
241

START
<Main( )>

H'E5203000 H'E520307F

IL 0x00
H'AC100000 H'AC10007F
SDRAM 0x55
l DMA h
bDMACT RXI FIFO
dmaci_init()
l DMAC1 DMA
RXI FIFO
DMA
DMAC1 _ SCIFO
dmac_start(&DMAC1.CHCR) DMAC.CHCR_1.DE =1 e SCIF1
l SCIF.SCFRDR1 IL
SCIFL SCIF1
scif_init_SCIF1()
l _J
DMACO DMA TXI
DMACO DMA FIFO
dmaco_init() ™ FIFO SDRAM
SCIF.SCFTDRO
l SCIF SCIFO  SCIF1
DMA
DMACO > L
DMAC.CHCR_0.DE =1 SCIFO scif_init_SCIFO()
DMACO.CHCR - =
dmac_start(& C0.CHCR) TE=1 DMA
TXI FIFO
DMACO
SCIFO SCIFO
scif_init_SCIFO()
_/
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SH7730

DMAC

SDRAM

DMA
DMAO

SCIF1

DMA
DMA1

No

SCIF1

128 SCIF.SCFTDRO

DMACO

SCIF.SCFRDR1 IL

DMAC1

ER BRK ORER
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SH7730 DMAC
2.4.2 DMACO
START
<dmacO0_init( )>
\
DMAC
0 MSTPCRO 021 MSTP021 0
DMAC
\
DMA 0
DMA CHCR_0 DE DMA "0"
DMA
\
IPRE
E DMAC(1)
0
DMAC(1) 1
A
IMCR1
1 DMAC(1) DEIO
\
DMA SAR_0
DMA SAR_O DMA SDRAM
\
DMA (DAR_0) DMA DAR_O
DMA SCIF.SCFTDRO
A
DMA TCR_O
DMA (TCR_0) DMA
\
LCKN:
DMA CHCR_O RPT : DMA
DO :
HE :
HIE :
AM :
AL :
DM :
SM
RS : DMA DMARS
DL :
DS :
TB :
TS :DMA
IE :
DE : DMA DMAC dmac_start()
\
DMA TXI FIFO
DMA _0 DMARSO MID = SCIFO
RID =
\
DME(DME ) "
DMA DMA
\
END
5 DMACO
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SH7730 DMAC
2.4.3 DMAC1
START
<dmacl_init( )>
v DMAC
0 MSTPCRO 021 MSTP021 0
DMAC
\
DMA 1
DMA CHCR_1 DE DMA "o"
DMA
\
IPRE
E DMAC(1)
0
DMAC(1) 1
Y
IMCR1
1 DMAC(1) DEI1
\
DMA SAR_1
DMA SAR_1 DMA SCIF.SCFRDR1
\
DMA (DAR_1) DMA DAR_1
DMA IL
\
DMA TCR_1
DMA (TCR_1) DMA
\
LCKN:
DMA CHCR_1 RPT : DMA
DO :
HE :
HIE :
AM :
AL :
DM :
SM :
RS : DMA DMARS
DL :
DS :
TB :
TS :DMA
IE :
DE : DMA DMAC dmac_start()
Y
DMA RXI FIFO
DMA _0 DMARSO MID = SCIE1
RID =
Y
DME(DME ) e
DMA DMA
\
END
6 DMAC1
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SH7730 DMAC

24.4 DMAC

START
<dmacO _start( )>
or
<dmacl start( )>

CHCRn TE DE

l

DMAOR AE NMIF

n=0,1
0,1

DMAnN

!
DMA i

(CHCR_n.DE=1)

END

7 DMAC

245 DMAC

START CHCR n
<dmac stop( )> i DMAC
DMA

(CHCR.DE=0)

END

CHCR

8 DMAC

RJJO6B1065-0200 Rev.2.00
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SH7730

2.4.6

DMAC

DMACO
(SDRAM  SCIF.SCFTDRO)

START
<INT DMAC_DEIO0( )>

:

SYNCO

DMAO ( )

:

DMACO
dmac stop( )

:

CHCRO TE

END

DMAC1
(SCIF.SCFRDR1 IL

)

START
<INT_DMAC _DEI1( )>

)

l

SYNCO

DMAO (

l

DMAC1
dmac _stop( )

l

CHCR_1 TE

No m 1

Yes

END

Pcyc><5

*

9 DMAC
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SH7730 DMAC
2.4.7 SCIFO ( )
START SCIFO
<scif init SCIFO( )>
\i SCIFO
007 MSTP007 0
0 MSTPCRO
SCIFO
y SCSCRO
(SCSCRO) TE( ) 0
RE( ) 0
TIE,RIE,REIE 0
\
FIFO SCFCRO
FIFO (SCFCRO) TFRST( EIEO
FIFO
RFRST(  FIFO
FIFO
\ J
SCIF SCFSRO
(SCFSRO) ER,BRK,FER,PER,RDF,DR
A
SCLSR
(SCLSRO) ORER 0
A
(SCSMRO)
(SCSMRO) CA( )
CHR( )
8
PE( )
OE( )
STOP( )
1
CKSIL:0)( )
115200bps
C)
10 SCIFO ()
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2010.09.06 RENESAS




SH7730 DMAC
SCSCRO
(SCSCRO0) CKE[1:0]( ) B*00
SCBRRO
(SCBRRO) 115200bps
SCBRRO SCSCRO TE
! 1
YES
A
FIFO (SCFCRO)
FIFO (SCFCRO) TTRG[1:0]( FIFO )
=0(B”11)
MCE( )
(CTS,RTS)
TFRST( FIFO ) 0
LOOP( ) 0
A
B PSELB PSB8 0
SCIFO_TXD
A
Q PQCR PQ2MD B*00
SCSCRO
(SCSCRO) TE( ) 1
END
11 SCIFO ()
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SH7730 DMAC
2.4.8 SCIF1 ( )
START SCIF1
<scif_init SCIF1( )>
y SCIF1
A 006 MSTP006 O
0 MSTPCRO
SCIF1
\
SCSCR1
(SCSCR1) TE( ) 0
RE( ) 0
TIE,RIE,REIE 0
Yy
FIFO (SCFCR1) FIFO SCFCR1
TFRST(  FIFO )
FIFO
RFRST(  FIFO )
FIFO
Y
SCIF SCFSR1
(SCFSR1) ER,BRK,FER,PER,RDF,DR
SCLSR1
(SCLSR1) ORER 0
Y
(SCSMR1)
(SCSMR1) CA( )
CHR( )
8
PE( )
OF( )
STOP( )
1
CKS[1:0]( )
115200bps
CVD
12 SCIF1 ( )
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SH7730 DMAC
SCSCR1
(SCSCR1) CKE[L:0)( ) B700
SCBRR1
(SCBRR1) 115200bps
SCBRR1 SCSCR1 RE
1
NO
YES
RTRG[1:0]( FIFO
FIFO (SCFCR1) =1 (B’OO)
MCE( )
(CTS,RTS)
RFRST( FIFO ) 0
LOOP( ) 0
IPRG.IPRON
G SCIF1 1
A
B PSELB PSB9 0
SCIF1RXD
A
R PRCR PR1IMD B’00
REIE 1
(SCSCR1) ERI
BRI
RE( ) 1
END
FIFO 1
FIFO
DR RXI FIFO
DMA DMA
FIFO
13 SCIF1 «( )
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SH7730 DMAC
2.5
25.1 DMACO
2 DMACO
DMA H'FE00802C | H'00000000 | e
DE ="0"; DMA
_0 (CHCR_0) H'4000D804 | e
LCKN ="1"
RPT = "B'000";
TS = "B'0000":
TS[3:2] TS[1:0]
HIE = "0";
DM ="B'11":
SM ="B'01":
RS = "B'1000"; DMA
TB="0"
IE = "1": DMA
H'4000D801 |e DMA
DE ="1"; DMA
H'4000D802 |e DMA
DE ="0": DMA
TE
DMA H'FE008020 | H'AC100000 | e
0
(SAR_0) SDRAM
DMA H'FE008024 | H'FFE0000C | e
_0 (DAR_0) SCIF0.SCFTDR
DMA H'FE008028 | H'00000080 | e
1128 (H'80)
_0(TCR_0)
DMA H'FE009000 | H'0021 R
_0 MID = SCIFO
(DMARSO0) RID =
DMA H'FE008060 | H'0001 o
DME = "1": DMA
(DMAOR)
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SH7730 DMAC
2.5.2 DMAC1
3 DMAC1
DMA H'FE00803C | H'00000000
DE ="0"; DMA
_1(CHCR_1) H'40007804
LCKN ="1"
RPT = "B'000":
TS = "B'0000":
TS[3:2] TS[1:0]
HIE = "0"™:
DM = "B'01":
SM ="B'11":
RS = "B'1000";: DMA
TB ="0"
IE ="1":
H'40007801 DMA
DE ="1"; DMA
H'40007802 DMA
DE ="0": DMA
TE
DMA H'FE008030 | H'FFE10014
1
(SAR_1) SCIF1.SCFRDR
DMA H'FE008034 | H'E5203000
_1(DAR_1) IL
DMA H'FE008038 | H'00000080
1128 (H'80)
_1(TCR_1)
DMA H'FE009000 | H'2600
0 MID = SCIF1
(DMARSO0) RID =
DMA H'FE008060 | H'0001
DME = "1"; DMA
(DMAOR)
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SH7730

DMAC

253 SCIFO

SCIFO

(SCSCRO)

H'FFEO0008

H'0000 .
TE="0"
RE ="0"

H'0020 .
CKE[1:0] = "B'00";

TE ="1"

/SCK

FIFO
(SCFCRO)

H'FFE00018

H'0006 .
TFRST ="1"

RFRST ="1":

FIFO

FIFO

H'0030 .
TFRST ="0"

RFRST ="0"

TTRG[1:0] ="B'11™

FIFO

FIFO

FIFO

=0 #define

(SCFSRO)

H'FFE00010

H'0060 .

ER, BRK, FER, PER, RDF, DR

(SCLSRO)

H'FFE00024

H'0000 .
ORER

(SCSMRO)

H'FFEO0000

H'0000 .

CA="0"

CHR ="0":8

PE ="0":

STOP ="0"1

CKS[1:0] ="0": P¢
#define

(SCBRRO)

H'FFEO0004

H'08 .
115.2Kbps
#define

(PSELB)

H'A4050102

H'00 .

PSB8 = "0": SCIFO_TXD

Q
(PQCR)

H'A405001A

H'000A .
PQ2MD[1:0] = "B'00":

RJJO6B1065-0200 Rev.2.00
2010.09.06
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SH7730

DMAC

254 SCIF1

SCIF1

(SCSCR1)

H'FFE10008

H'0000 .
TE="0"
RE ="0"

H'0018 .
CKE[1:0] = "B'00"; ISCK

REIE ="1"

RE ="1"

FIFO
(SCFCR1)

H'FFE10018

H'0006 .
RFRST ="1" FIFO

TFRST ="1" FIFO

H'0000 .
RFRST ="0" FIFO

TFRST ="0" FIFO
RTRG[1:0] ="B'00": FIFO

=1 #define

(SCLSR1)

H'FFE10024

H'0000 .
ORER

(SCSMR1)

H'FFE10000

H'0000 .

CA="0"

CHR ="0":8

PE ="0"

STOP ="0"1

CKSJ[1:0] ="0": P¢
#define

(SCBRR1)

H'FFE10004

H'08 °
115.2Kbps
#define

(SCFSR1)

H'FFE10010

H'0060 .
ER, BRK, FER, PER, RDF, DR

(PSELB)

H'A4050102

H'00 °
PSB9 ="0": SCIF1_RXD

R
(PRCR)

H'A405001C

H'0022 .
PR1MD [1:0] = "0":

G (IPRG)

H'A4080018

H'0100 .
e |PR1="B'0001" 1

RJJO6B1065-0200 Rev.2.00
2010.09.06
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SH7730 DMAC
2.6

DMAC
D_DMAC_SDRAM_SRC_ADR H'AC100000 SDRAM

SDRAM

D_DMAC_IL_SRC_ADR H'E5203000 m
D_DMAC_TRANS_SIZE 128 (128 )
RJJO6B1065-0200 Rev.2.00 Page 21 of 56
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SH7730 DMAC
7 SCIF
D_SCIF_DATA_NUM_SND_TRIGGER_CHO | 0 FIFO
D_SCIF_SEND_FIFO_TRIGER
0,2, 4,8
D_SCIF_SEND_FIFO_TRIGERO
D_SCIF_DATA_NUM_RCV_TRIGGER CH1 | 1 FIFO
D_SCIF_RCV_FIFO_TRIGER
1,2,8, 14
D_SCIF_RCV_FIFO_TRIGER1
D_SCIF_SEND_FIFO_TRIGERO 0 FIFO 0
D_SCIF_SEND_FIFO_TRIGER2 2 FIFO 2
D_SCIF_SEND_FIFO_TRIGER4 4 FIFO "4
D_SCIF_SEND_FIFO_TRIGERS 8 FIFO '8
D_SCIF_RCV_FIFO_TRIGERL 1 FIFO 1
D_SCIF_RCV_FIFO_TRIGER4 4 FIFO 4
D_SCIF_RCV_FIFO_TRIGERS 8 FIFO '8
D_SCIF_RCV_FIFO_TRIGER14 14 FIFO 14
D_SCIF_SCBRR_1200 0 - 1200bps *
D_SCIF_SCBRR_2400 1 - 2400bps *
D_SCIF_SCBRR_4800 2 - 4800bps *
D_SCIF_SCBRR_9600 3 - 9600bps *
D_SCIF_SCBRR_19200 4 - 19200bps *
D_SCIF_SCBRR_31250 5 - 31250bps *
D_SCIF_SCBRR_38400 6 - 38400bps *
D_SCIF_SCBRR_57600 7 - 57600bps *
D_SCIF_SCBRR_115200 8 - 115200bps *
* SCSMR  CKS[1:0] SCBRR 1bit wait
T_SCIF_CKS_SCBRR_SET_INFO scif_cks_scbrr_tbl[ ]
I = 266.66MHz P¢ = 33.33MHz
o Pé
SCSMR  CKS[1:0] SCBRR SH7730
(RJJ09B0339) 22  FIFO
(SCIF) 22.3.8 (SCBRR)
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SH7730 DMAC
2.7 SCIF DMAC
[ ]
SCIF FIFO (TXI) (ERI)
FIFO (RXI) (BRI) 4
INTEVT 1
. FIFO DMA
SCSCR TIE RIE REIE
TIE TXI SCFSR  TDFE 1
TXI FIFO DMA TIE TXI
TDFE 1 FIFO DMA
FIFO DMA DMAC
. FIFO DMA
RIE RXI SCFSR  RDF DR 1
RXI FIFO DMA RIE RXI
RDF DR 1 FIFO DMA
FIFO DMA DMAC
DR 1 RXI FIFO
DMA
e BRI
SCFSR  BRK SCLSR  ORER 1 BRI
e DMAC SCIF
DMAC DMAC SCIF
e RXI TXI
SCIF  RXI TXI
DMAC
e ERI
SCSCR RIE 0 REIE 1 RXI ERI, BRI

RJJO6B1065-0200 Rev.2.00
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SH7730 DMAC

3.
(1) "sh7730.c"

1 7/

2 * DISCLAIMER

3

4 * This software is supplied by Renesas Technology Corp. and is only

5 * intended for use with Renesas products. No other uses are authorized.
6

7 * This software is owned by Renesas Technology Corp. and is protected under
8 * all applicable laws, including copyright laws.

9

10 * THIS SOFTWARE IS PROVIDED "AS 1S AND RENESAS MAKES NO WARRANTIES

11 * REGARDING THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY,

12 * INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
13 * PARTICULAR PURPOSE AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY
14 * DISCLAIMED.

15

16 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
17 * TECHNOLOGY CORP. NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
18 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
19 * FOR ANY REASON RELATED TO THE THIS SOFTWARE, EVEN IF RENESAS OR ITS

20 * AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

21

22 * Renesas reserves the right, without notice, to make changes to this

23 * software and to discontinue the availability of this software.

24 * By using this software, you agree to the additional terms and

25 * conditions found by accessing the following link:

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

27 /
28 /* Copyright (C) 2009. Renesas Technology Corp., All Rights Reserved. */
29 /*""FILE COMMENT"'"'*****xx*x*** Technical reference data
30 * System Name : SH7730 Sample Program

31 * File Name : sh7730.c

32 * Abstract : SH7730 DMAC

33 * Version : Ver 1.00

34 * Device : SH7730

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.04.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.02release00)
37 * 0S > None

38 * H/W Platform : SH-4A AP-SH4A-1A

39 * Description : SH7730 DMAC

40 = :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 26.JUNE.2009 Ver. 1.00 First Release

46 *""FILE COMMENT END'"* /
47

48 +#include <machine.h>

49 #include "iodefine.h"

50 #include "dmac.h"

51 #include "scif.h"

52

53 * === —_——== *

54 void main(void);

55

56 /*""FUNC COMMENT"

57 * 1D :

58 * Outline :

59 * Include :

60 * Declaration : void main(void)

61 * Description : SCIFO TXI1 FIFO

62 * : DMA SDRAM

RJJO6B1065-0200 Rev.2.00
2010.09.06 RENESAS

Page 24 of 56




SH7730

DMAC

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

Limitation

Argument
Return Value
Calling Functions

L I I R N B B N O DN N R R R N D BN N BN BN B B B B R N N N A

void main(void)

{

int i;

IL

- SDRAM

DMAC

. none
. none

- SCIFO.SCFTDR
: SCIFO SCIF1
: SCIF1
: DMA

RX1 FIFO
SCIF1.SCFRDR

SCIF1

DMA

DMA

"""FUNC COMMENT END™

unsigned short dummy;
unsigned char *ptrl; /*
unsigned char *ptr2; /*

/*

for(i=0; i < D_DMAC_TRANS_SIZE;

{

*ptr2++ = 0x00;

}

/*

ptrl = D_DMAC_SDRAM_SRC_ADR;

for(i=0; i < D_DMAC_TRANS_SIZE;

{

*ptrl++ = 0Ox55;

}

/* DMAC1
dmacl_init();

/* DMAC1 */

dmacl_start();

/* SCIF1

*/
ptr2 = D_DMAC_IL_DST_ADR;

/*

*/

/*

*/

*/
*/

i++)

0x00 */

i++)

0x55 */

*/

RJJO6B1065-0200 Rev.2.00

2010.09.06

RENESAS

Page 25 of 56




SH7730 DMAC

130 scif_init_SCIF1();

131

132 /* DMACO */

133 dmacO_init(Q);

134

135 /* DMACO */

136 dmacO_start();

137

138 /* SCIFO */

139 scif_init_SCIF0Q);

140

141 /* DMACO (SDRAM SCIF0) */

142 /* */

143 while(D_DMAC_TRANS_END != dmacO_get_trans_end_flg()){
144 }

145

146 /* DMAC1 (SCIF1 IL ) */

147 /* */

148 while(D_DMAC_TRANS_END != dmacl_get_trans_end_flg()){
149 }

150

151 /* SCIF */

152 /* SCIF1 */
153 while(D_SCIF_RCV_NO_ERROR != scif_get_rcv_error());
154

155 /* */

156 ptrl = D_DMAC_SDRAM_SRC_ADR;

157 ptr2 = D_DMAC_IL_DST_ADR;

158

159 /* */

160 for(i=0; i < D_DMAC_TRANS_SIZE; i++)

161 {

162 iTCptri++ 1= *ptr2++){

163 while(1){

164 /* */
165 /* */

166

167 3}

168 }

169 }

170

171 /* */
172 /* */

173 while(1){

174 /* ==== Program end ==== */

175 }

176

177 3}

178

179 /* End of File */
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SH7730 DMAC

(2) "dmac.c"

1 7/

2 * DISCLAIMER

3

4 * This software is supplied by Renesas Technology Corp. and is only

5 * intended for use with Renesas products. No other uses are authorized.

6

7 * This software is owned by Renesas Technology Corp. and is protected under
8 * all applicable laws, including copyright laws.

9

10 * THIS SOFTWARE IS PROVIDED "AS IS" AND RENESAS MAKES NO WARRANTIES

11 * REGARDING THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY,

12 * INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
13 * PARTICULAR PURPOSE AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY
14 * DISCLAIMED.

15

16 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS

17 * TECHNOLOGY CORP. NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE

18 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES

19 * FOR ANY REASON RELATED TO THE THIS SOFTWARE, EVEN IF RENESAS OR ITS

20 * AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

21

22 * Renesas reserves the right, without notice, to make changes to this

23 * software and to discontinue the availability of this software.

24 * By using this software, you agree to the additional terms and

25 * conditions found by accessing the following link:

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

27

28 /* Copyright (C) 2009. Renesas Technology Corp., All Rights Reserved. */
29 /*""FILE COMMENT'"'*******xxxx Technical reference data
30 * System Name : SH7730 Sample Program

31 * File Name : dmac.c

32 * Abstract : SH7730 DMAC

33 * Version : Ver 1.00

34 * Device : SH7730

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.04.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.02release00)
37 * 0S = None

38 * H/W Platform : SH-4A AP-SH4A-1A

39 * Description : SH7730 DMAC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 26.JUNE.2009 Ver. 1.00 First Release

46 *""FILE COMMENT END'"* /

47 #include <machine.h>

48 #include "iodefine.h"

49 #include "dmac.h"

50

51 /* */

52 static unsigned long dmac_get_tcr(unsigned long i_size, unsigned long i_mode);
53 static void dmac_set DMAOR_trans_ok(void);

54

55 /* DMA */

56 T_Dmac_Trans_Chk g_dmacO_trans_end_chk = D_DMAC_TRANS_INIT; /* DMACO  */
57 T_Dmac_Trans_Chk g_dmacl_trans_end_chk = D_DMAC_TRANS_INIT; /* DMAC1  */
58

59 /*""FUNC COMMENT"

60 * ID :

61 * Outline : DMACO

62 * Include :
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

* Declaration : void dmacO_init(void)
* Description : DMACO
* : DMA
* : TXI1 FIFO
* : MID=B*001000 RID=B"01
* - SDRAM 0xAC100000 128
* -
* SCFTDRO
* Argument I none
* Return Value I none
* Calling Functions :
*""EUNC COMMENT END'™* /
void dmacO_init(void)
{
unsigned long dummy;
/* ==== 0 =—=== */
LOWP _.MSTPCRO &= ~0x00200000; /* DMAC */
dummy = LOWP_MSTPCRO; /* MSTPCRO
/* DMA */
g_dmacO_trans_end_chk = D_DMAC_TRANS_INIT;
/* ==== DMA 0 —=== *
DMACO.CHCR = (DMACO.CHCR & OXFFFFFFFE); /* DMA */
J/* ==== ==== */
INTCO. IPRE |= 0x1000;
/* ==== —=== *
INTCO. IMCR1 |= 0xO01;
/* ==== DMA _O ==== */
DMACO.SAR = D_DMAC_SDRAM_SRC_ADR; /* SDRAM */
/* ==== DMA _O —=== *
DMACO.DAR = &SCIFO.SCFTDR; /* SCIFO.SCFTDR */
/* ==== DMA ==== */
DMACO.TCR = dmac_get_tcr(D_DMAC_TRANS_SIZE, D _DMAC_DMA SIZE BYTE); /*
/* ==== DMA _O —=== *
DMACO.CHCR = 0x4000D804;
/-k
bit31 I reserve -0
bit30 : LCKN N R
bit29-28 I reserve -0
bit27-25 - RPT D0 DMA
bit24 I reserve -0
bit23 : DO over run0O : O-—————————-
bit22 I reserve : 0
bit21-20 - TS O DMA (bit4-3
bitl9 : HE D0
bitl8 : HIE 0
bitl7 - AM D0
bitl6 AL D0
bitl5-14 : DM : B"1l--—————-
bitl3-12 - SM : B*Ol--————--
bitl1l-8 : RS : B"1000------ DMA DMARS
bit7 - DL 10 -
bit6 : DS 10 -

*/

*/
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127 bits5 - TB D0

128 bit4-3 = TS B*00--------

129 bit2 = Tl

130 bitl - TE : 0

131 bit0 : DE O——--———— DMA DMAC dmac_start()
132 */

133

134 /* DMA 0 */

135 DMACR .DMARSO.BIT.COMID = 0x08; /* MID = SCIFO */

136 DMACR.DMARSO.BIT.CORID = 0x01; /* RID = */

137

138 /* DMA */

139 /* DMA */

140 dmac_set_DMAOR_trans_ok(Q);

141

142 }

143

144  /*"""FUNC COMMENT"*

145 * ID :

146 * Outline : DVMAC1

147 * Include :

148 * Declaration : void dmacl_init(void)

149 * Description : DMAC1

150 * DMA

151 * : RX1 FIFO

152 * : MID=B"001001 RID=B"10

153 *

154 = SCFRDR1

155 =

156 * IL 0xE5203000 128

157 *

158 * Argument I none

159 * Return Value > none

160 * Calling Functions

161 *"""FUNC COMMENT END' /
162 void dmacl_init(void)

163 {

164 unsigned long dummy;

165

166 /* ==== ==== */

167 LOWP .MSTPCRO &= ~0x00200000; /* DMAC */

168

169 dummy = LOWP.MSTPCRO; /* MSTPCRO */
170

171 /* DMA */

172 g_dmacl_trans_end_chk = D_DMAC_TRANS_INIT;

173

174 /* ==== DMA 1 ==== */

175 DMAC1.CHCR = (DMAC1.CHCR & OXFFFFFFFE); /* DMA */

176

177 /* ==== ==== *

178 INTCO. IPRE |= 0x1000;

179

180 /* ==== ==== */

181 INTCO. IMCR1 |= 0x02;

182

183 /* ==== DMA _ ==== */

184 DMAC1.SAR = &SCIF1.SCFRDR; /* SCIF1.SCFRDR */
185

186 /* ==== DMA 1 ==== */

187 DMAC1.DAR = D_DMAC_IL_DST_ADR; /* IL */
188

189 /* ==== DMA ==== *

190 DMAC1.TCR = dmac_get_tcr(D_DMAC_TRANS_SIZE, D_DMAC_DMA_SIZE_BYTE); /* */
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191

192 /* ==== DMA 1 ==== *

193 DMAC1.CHCR = 0x40007804;

194 /*

195 bit31 I reserve -0

196 bit30 : LCKN l-—— -

197 bit29-28 . reserve -0

198 bit27-25 - RPT D0 DMA
199 bit24 I reserve -0

200 bit23 : DO over run0O : O-—————————-

201 bit22 I reserve -0

202 bit21-20 - TS D0 DMA (bit4-3 D)
203 bitl9 : HE D0

204 bitl8 : HIE D0

205 bitl7 : AM 0 -

206 bitl6 o AL D0

207 bitl5-14 : DM : B"Ol--—————-

208 bitl3-12 - SM : B"1l--——————-

209 bitll-8 - RS : B"1000------ DMA DMARS
210 bit7 - DL 20 -

211 bit6 : DS 10

212 bits - TB D0

213 bit4-3 - TS : B"00----——-—-

214 bit2 . 15 Tl

215 bitl - TE : 0

216 bit0 : DE 0 DMA DMAC dmac_start()
217 */

218

219 /> DMA 0 */

220 DMACR.DMARSO.BIT.CIMID = 0x09; /* MID = SCIF1 */
221 DMACR.DMARSO.BIT.C1RID = 0x02; /* RID = */
222

223 /* DMA */

224 /* DMA */

225 dmac_set_DMAOR_trans_ok();

226

227 }

228

229 /*""FUNC COMMENT'*

230 * 1D :

231 * Outline - DMACO

232 * Include :

233 * Declaration : void dmacO_start()

234 * Description : DMAO

235 *

236 * Argument I none

237 * Return Value > none

238 * Calling Functions

239 *""FUNC COMMENT END'* /
240 void dmacO_start(void)

241 {

242 /* ==== DE,TE === */

243 DMACO.CHCR &= ~0x00000003; /* DMA */

244

245 * ==== DMA ==== *

246 DMAC .DMAOR.WORD &= OxFff9; /* AE,NMIF */
247

248 /* DMA */

249 g_dmacO_trans_end_chk = D_DMAC_TRANS_INIT;

250

251 /* ==== DMA ==== *

252 DMACO.CHCR ]= 0x00000001; /* DMA */

253 }

254

RJJO6B1065-0200 Rev.2.00 Page 30 of 56
2010.09.06 XENESAS




SH7730

DMAC

255 /*""FUNC COMMENT""

256 * 1D :

257 * Outline : DMAC1

258 * Include :

259 * Declaration : void dmacl_start()

260 * Description : DMAL

261 *

262 * Argument > none

263 * Return Value > none

264 * Calling Functions

265 *""FUNC COMMENT END™ /
266 void dmacl_start(void)

267 {

268 /* ==== DE,TE —=== *

269 DMAC1.CHCR &= ~0x00000003; /* DMA */
270

271 /* ==== DMA ==== */

272 DMAC.DMAOR.WORD &= OxFff9; /* AE,NMIF */
273

274 /* DMA */

275 g_dmacl_trans_end_chk = D_DMAC_TRANS_INIT;

276

277 /* ==== DMA ==== */

278 DMAC1.CHCR |= 0x00000001; /* DMA */
279 }

280

281 /*""FUNC COMMENT""

282 * ID :

283 * Outline : DMAC

284 * Include

: void dmac_stop(unsigned long *io_pDMACn_CHCR)

285 * Declaration

286 * Description : DMA

287 * :

288 * Argument : unsigned long *io_pDMACn_CHCR :
289 * CHCR_n

290 * Return Value > none

291 * Calling Functions

292 *""FUNC COMMENT END' /
293 void dmac_stop(unsigned long *io_pDMACn_CHCR)

294 {

295 /* ==== DMA ==== */

296 *10_pDMACn_CHCR &= Oxfffffffe; /* DE */
297 3}

298

299 /*""FUNC COMMENT"'*
300 * ID

301 * Outline

302 * Include

303 * Declaration

304 *

305 *

306 * Description

307 *

308 * Argument

309
310
311
312
313
314
315
316
317
318

ok X % ok X F kX %

: unsigned long dmac_get_tcr
(unsigned long i_size,

unsigned long i_mode)
: DMAC

: unsigned long i_size :
: unsigned long i_mode :

: D_DMAC_DMA_SIZE_BYTE(0x0000)
: D_DMAC_DMA_SIZE_WORD(OX0001)
: D_DMAC_DMA_SIZE_LONG(0x0002)

: D_DMAC_DMA_SIZE_LONGx2(0x0003)
8
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319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

* : D_DMAC_DMA_SIZE_LONGx4(0x0004)

* - 16

* : D_DMAC_DMA_SIZE_LONGx8(0x0005)

* : 32

* : D_DMAC_DMA_SIZE_LONGx2x2(0x0006)
* : 16 2 8 =<2

* : D_DMAC_DMA_SIZE_LONGx4x2(0x0007)
* 32 2 16 <2

*

* Limitation : 0

* -0 16777216
*

* -

* Return Value : unsigned long :

* Calling Functions :

*"""FUNC COMMENT END™ /

unsigned long dmac_get_tcr(unsigned long i_size, unsigned long i_mode)

{

unsigned long count = 0;
/* */
/* 0 16777216 */
if(i_size <= 0)
{
return count;
b

switch(i_mode)
{
case D_DMAC_DMA_SIZE_BYTE:
case D_DMAC_DMA_SIZE_WORD:
case D_DMAC_DMA_SIZE_LONG:
case D_DMAC_DMA_SIZE_LONGx2:
case D_DMAC_DMA_SIZE_LONGx4:
case D_DMAC_DMA SIZE_LONGx8:
count = i_size >> i_mode;
break;

case D_DMAC_DMA_SIZE_LONGx2x2:
count = i_size >> 4u;
break;

case D_DMAC_DMA_SIZE_LONGx4x2:
count = i_size >> 5u;

break;
default:
break;
¥
return count;
3
/*""FUNC COMMENT""*
* 1D :
* Outline : DMA
* Include :
* Declaration : void dmac_set_DMAOR_trans_ok(void)
* Description : AE,NMIF
* : DME 1
* Argument I none
* Return Value > none

RJJO6B1065-0200 Rev.2.00
2010.09.06 RENESAS

Page 32 of 56




SH7730 DMAC

383 * Calling Functions

384 *""FUNC COMMENT END"
385 void dmac_set_DMAOR_trans_ok(void)

386 {

387 /* ==== DMA ==== */
388 DMAC.DMAOR.WORD &= Oxfff9u; /* AE,NMIF */
389

390 /* DMA */

391 iT(DMAC.DMAOR.BIT.DME == 0)

392 {

393 DMAC .DMAOR.BIT.DME = 1;

394 }

395 }

396

397 /*""FUNC COMMENT""

398 * ID :

399 * Outline : DMAO

400 * Include :

401 * Declaration : void dmacO_chk_trans_end(void)
402 * :

403 * Description : DMAO

404 * : DMACO

405 *

406 *

407 * Argument I none

408 * Return Value I none

409 * Calling Functions

410 *""FUNC COMMENT END"

411 void dmacO_set_trans_end_flg(void)

412 {

413 volatile unsigned long dummy;

414

415 /* SYNCO */

416 synco();

417

418 /* DMA ( ) */

419 g_dmacO_trans_end_chk = D_DMAC_TRANS_END;
420

421 }

422

423 /*""FUNC COMMENT""

424 * 1D :

425 * Qutline : DMAO

426 * Include :

427 * Declaration : void dmacl_chk_trans_end(void)
428 * :

429 * Description : DMAL

430 * : DMAC1

431 * :

432 * : DMA TCR
433 * : 0 DMA

434 = - TE 1

435 * TE=1
436 * : DMA

437 * = SYNCO

438 *

439 *

440 * Argument I none

441 * Return Value > none

442 * Calling Functions

443 *""FUNC COMMENT END"
444 void dmacl_set_trans_end_flg(void)

445 {

446 volatile unsigned char dummy ;
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447 volatile unsigned long *pdst_add;

448

449 /* SYNCO */

450 synco();

451

452 /* */

453 pdst_add = D_DMAC_IL_DST_ADR;

454 dummy = *pdst_add;

455

456 /* DMA ( ) */

457 g_dmacl_trans_end_chk = D_DMAC_TRANS_END;
458

459 }

460

461 /*""FUNC COMMENT""

462 * ID :

463 * Outline : DMAO

464 * Include :

465 * Declaration : T_Dmac_Trans_Chk dmacO_get_trans_end_flg(void)
466 * :

467 * Description : DMAO

468 * :

469 * Argument I none

470 * Return Value : T_Dmac_Trans_Chk DMAO
471 * Calling Functions :

472 *""FUNC COMMENT END" /
473 T_Dmac_Trans_Chk dmacO_get_trans_end_flg(void)
474 {

475 /* DMAO */

476 return g_dmacO_trans_end_chk;

477 }

478

479 /*""FUNC COMMENT""

480 * ID :

481 * Outline : DMAL

482 * Include :

483 * Declaration : T_Dmac_Trans_Chk dmacl_get_trans_end_flg(void)
484 * :

485 * Description : DMAL

486 * :

487 * Argument I none

488 * Return Value : T_Dmac_Trans_Chk DMAl
489 * Calling Functions :

490 *""FUNC COMMENT END' /
491 T_Dmac_Trans_Chk dmacl_get_trans_end_flg(void)
492 {

493 /* DMA1 */

494 return g_dmacl_trans_end_chk;

495 3}

496

497 /* End of File */

RJJO6B1065-0200 Rev.2.00
2010.09.06 RENESAS

Page 34 of 56




SH7730 DMAC

3) "scif.c"

* DISCLAIMER

* This software is supplied by Renesas Technology Corp. and is only
intended for use with Renesas products. No other uses are authorized.

* This software is owned by Renesas Technology Corp. and is protected under
* all applicable laws, including copyright laws.

© 0 NOoO gD~ WNPRE
*

10 * THIS SOFTWARE IS PROVIDED "AS 1S™ AND RENESAS MAKES NO WARRANTIES

11 * REGARDING THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY,

12 * INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
13 * PARTICULAR PURPOSE AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY
14 * DISCLAIMED.

15

16 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
17 * TECHNOLOGY CORP. NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
18 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
19 * FOR ANY REASON RELATED TO THE THIS SOFTWARE, EVEN IF RENESAS OR ITS

20 * AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

21

22 * Renesas reserves the right, without notice, to make changes to this

23 * software and to discontinue the availability of this software.

24 * By using this software, you agree to the additional terms and

25 * conditions found by accessing the following link:

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

27

28 /* Copyright (C) 2009. Renesas Technology Corp., All Rights Reserved. */
29 /*"UFILE COMMENT'''*******xxxx Technical reference data

30 * System Name : SH7730 Sample Program

31 * File Name : scif.c

32 * Abstract : SH7730 DMAC

33 * Version : Ver 1.00

34 * Device : SH7730

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.04.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.02release00)
37 * 0S = None

38 * H/W Platform : SH-4A AP-SH4A-1A

39 * Description : SH7730 DMAC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 26.JUNE.2009 Ver. 1.00 First Release

46 *""FILE COMMENT END'"* /
47

48 #include <machine.h>

49 +#include <stdio.h>

50 #include <stdlib.h>

51 #include "iodefine.h"

52 #include "scif.h"

53

54 /* ==== (CKS SCBRR) ==== *

55 /*

56 1¢p=266.66MHz P¢=33.33MHz

57 lqp P
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58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

*/

const static T_SCIF_CKS_SCBRR_SET_INFO

{

/* SCBRR,

{ 216,
{ 108,
{ 216,
{ 108,
{53,
{32,
{ 26,
{17,
{s,

O OO O OO O Fr Pk

¥

CKS,  1bitwait */
222222}, /*
1111113, /*
55556}, /*
27778}, /*
13889}, /*
8533}, /*
69443, /*
4630}, ’*

gc_scif_cks_scbrr_tbl[] =

1200bps
2400bps
4800bps
9600bps
19200bps
31250bps
38400bps
57600bps

2315} /*115200bps

/* ==== (SCFCR.TTRG)
const static T_SCIF_SCFCR_TTRG_SET gc_scif_ttrg_tbl[] =

{

{ D_SCIF_SEND_FIFO_TRIGERS, Ox00},
{ D_SCIF_SEND_FIFO_TRIGER4, Ox01},
{ D_SCIF_SEND_FIFO_TRIGER2, Ox02},
{ D_SCIF_SEND_FIFO_TRIGERO, Ox03}

¥

/* ==== (SCFCR.RTRG)
const static T_SCIF_SCFCR_RTRG_SET scif_rtrg_tblI[] =

{

{ D_SCIF_RCV_FIFO_TRIGER1, 0x00%},
{ D_SCIF_RCV_FIFO_TRIGER4, 0x01},
{ D_SCIF_RCV_FIFO_TRIGERS, 0x02},
{ D_SCIF_RCV_FIFO_TRIGER14, 0x03}

¥

/* ====

static unsigned
static unsigned
static unsigned
static unsigned

/* SCIF

=—=== */

=—=== */

/*
/*
/*
/*

=—=== */

/*
/*
/*
/*

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

FIFO
FIFO
FIFO
FIFO

FIFO
FIFO
FIFO
FIFO

1*/
4 */
8 */
14 */

oON b

*/
*/
*/
*/

char scif_get _clock _select(T_SCIF _bit_rate_type i_type _bps);
char scif_get SCBRR(T_SCIF_bit_rate_type i_type _bps);
char scif_get_snd_trigger_num(T_SCIF_send_fifo_trigger i_trigger_num);
char scif_get_rcv_trigger_num(T_SCIF_rcv_fifo_trigger i_trigger_num);
static void scif _wait_lbit(unsigned long i_bit _rate);

*/

T_SCIF_rcv_error g_rcv_error = D_SCIF_RCV_NO_ERROR;

/*"""FUNC COMMENT""

* 1D

* Qutline

* Include

* Declaration
* Description

: SCIFO

: void scif_init_SCIFO(void)

: SCIFO

- TIE
: RIE
: TE

: RE

: REIE
: CKE
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116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173

*

*

SCBRR
: gc_scif_cks_scbrr_tbl[]

: 115200bps

- TTRG FIFO 0
Limitation
Pp=33.33MHz
: gc_scif_cks_scbrr_tbl[]
Argument > none
Return Value > none

Calling Functions

*'""'"EUNC COMMENT END™™* /
void scif_init_SCIFO(void)

{

unsigned long dummy;

/% ==== SCIFO ==== */
/* ==== =—=== */

LOWP .MSTPCRO &= ~0x00000080;

dummy = LOWP_MSTPCRO; /* */

* —=== (SCSCR) —=== *
SCIFO.SCSCR.WORD = 0x0000; /* SCIFO */
/* ==== FIFO (SCFCR) ==== *
SCIFO.SCFCR.BIT.TFRST = 1; /* FIFO */
SCIFO.SCFCR.BIT.RFRST = 1; /* FIFO */

* ===z (SCFSR) —=== *
SCIFO.SCFSR.WORD &= ~Oxff9f;/* ER,BRK,FER,PER,RDF,DR */

* ===z (SCLSR) =—=== */
SCIFO.SCLSR.BIT.ORER = O; /* ORER */

* —=== (SCSMR) =—=== */

/* */

/* 8 */

/* */

/* 1 */
SCIFO.SCSMR.WORD = 0x0000;

/* ==== (SCSCR) =—=== */
SCIFO.SCSCR.BIT.CKE = O; /* B"00: */

/* ==== - =—=== */

SCIFO.SCSMR.BIT.CKS = scif_get_clock_select(D_SCIF_SCBRR_ACT);

/* ==== (SCBRR) : ==== */
SCIFO.SCBRR = scif_get_SCBRR(D_SCIF_SCBRR_ACT);

/* ==== 1 =—=== */
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174 scif_wait_1bit(D_SCIF_SCBRR_ACT);

175

176 /* ==== FIFO (SCFCR) ==== */

177 /* */

178 /* FIFO */

179 /* */

180 SCIFO0.SCFCR.WORD = 0x0000;

181

182 /* FIFO 0 */

183 /* FIFO D_SCIF_DATA_NUM_SND_TRIGGER_CHO

*/

184 SCIFO0.SCFCR.BIT.TTRG = scif_get_snd_trigger_num(D_SCIF_DATA_NUM_SND_TRIGGER_CHO);

185
186 * z=== B PSELB ==== */

187 PFC.PSELB.BIT.PSBS = 0; /* SCIFO_TXD */

188

189 * z=== Q PQCR ==== *

190 PFC.PQCR.BIT.PQ2MD /* */

191

192 * z=== (SCSCR) ==== */
193 SCIFO.SCSCR.BIT.TE /* SCIFO */
194

195 3}

196

1
o

1
[E

197 /*"""FUNC COMMENT""
198 * ID :
199 * Outline : SCIF1

200 * Include :

201 * Declaration : void scif_init_SCIF1(void)
202 * Description : SCIF1

203 * o

204 * :

205 * - TIE

206 * : RIE

207 * - TE

208 * : RE

209 * : REIE

210 * : CKE

211 * :

212 * :  SCBRR

213 * : gc_scif_cks_scbrr_tbl[]

214 * :

215 * : 115200bps

216 * : RTRG FIFO 1
217 *

218 * Limitation :

219 * : @=33MHz
220 *

221 *

222 * :

223 * = gc_scif_cks_scbrr_tbl[]

224 *

225 *

226 * Argument I none

227 * Return Value > none

228 * Calling Functions

229 *""FUNC COMMENT END'*
230 void scif_init_SCIF1(void)
231 {
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232 unsigned long dummy;

233

234 /* ==== SCIF1 ==== */

235 /* ==== ==== *

236 LOWP _.MSTPCRO &= ~0x00000040;

237

238 dummy = LOWP_MSTPCRO; /> */

239

240 /* SCIF */

241 g_rcv_error = D_SCIF_RCV_NO_ERROR;

242

243 * ==== (SCSCR) ==== *

244 SCIF1.SCSCR.WORD = 0x0000; /* SCIF1 */

245

246 /* ==== FIFO (SCFCR) === */

247 SCIF1.SCFCR.BIT.TFRST = 1; /* FIFO */

248 SCIF1.SCFCR.BIT.RFRST = 1; /* FIFO */

249

250 * ==== (SCFSR) ==== */

251 SCIF1.SCFSR.WORD &= ~Oxff9f;/* ER,BRK,FER,PER,RDF,DR */
252

253 * —=== (SCLSR) ==== */

254 SCIF1.SCLSR.BIT.ORER = 0; /* ORER */

255

256 * ==== (SCSMR) ==== */

257 /* */

258 /* 8 */

259 /* */

260 /* 1 */

261 SCIF1.SCSMR.WORD = 0x00;

262

263 * —=== (SCSCR) ==== *

264 SCIF1.SCSCR.BIT.CKE = 0; /* B"00: */

265

266 /* ==== ==== */

267 SCIF1.SCSMR.BIT.CKS = scif_get_clock_select(D_SCIF_SCBRR_ACT);
268

269 /* ==== (SCBRR) ==== */
270 SCIF1.SCBRR = scif _get SCBRR(D_SCIF_SCBRR_ACT);

271

272 /* ====1 ==== */

273 scif_wait_1lbit(D_SCIF_SCBRR_ACT);

274

275 /* ==== FIFO (SCFCR) ==== */

276 /* */

277 /* FIFO */

278 /* */

279 SCIF1.SCFCR.WORD = 0x0000;

280

281 /* FIFO 1*/

282 /* FIFO D_SCIF_DATA NUM_RCV_TRIGGER_CH1 */
283 SCIF1.SCFCR.BIT.RTRG = scif_get_rcv_trigger_num(D_SCIF_DATA_NUM_RCV_TRIGGER_CH1);
284

285 /* ==== 5 ==== */

286 INTCO. IMCR5 |= 0x02;

287

288 /* ==== 1 ====*/

289 INTCO.IPRG = INTCO.IPRG | 0x0100;
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290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347

* =—=== B PSELB ==== *
PFC.PSELB.BIT.PSB9 = 0; /* SCIF1_RXD */
* ——== R PRCR === *
PFC.PRCR.BIT.PRIMD = O; /* */
* ——== (SCSCR) —=== *
SCIF1.SCSCR.BIT.REIE = 1; /* ER1 BRI */
* ——== (SCSCR) —=== *
SCIF1.SCSCR.BIT.RE = 1; /* SCIFO */

3

/*""FUNC COMMENT""*

* ID

* Qutline

* Include :

* Declaration : void scif_rcv_error(void)

* Description : SCIF1 INT_SCIF_SCIFI1(

* : SCSCR.RIE

* : SCSCR.REIE

* M ERI1 or

* : BRI

* : SCIF

* -

* Argument > none

* Return Value I none

* Calling Functions :

*""EUNC COMMENT END' /

void scif_rcv_error(void)

{

/* SCIF */
g_rcv_error = D_SCIF_RCV_ERROR;

do
{
/* ==== ORER( ) ==== *
/* ORER( )} */
iT(SCIF1.SCLSR.BIT.ORER == 1)
{
SCIF1_.SCLSR.BIT.ORER = 0; /* */
break;
}
/* ==== BRK( )} ==== */
/* BRK( )} */
iT(SCIF1.SCFSR.BIT.BRK == 1)
{
SCIF1.SCFSR.BIT.BRK = 0; /* */
break;
}
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348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405

/* ==== ER( ) —=== *
/* ER( ) */
IF(SCIF1.SCFSR.BIT.ER == 1)

{
SCIF1_.SCFSR.BIT.ER = 0; ’* */

break;

}

Iwhile(0);

return;

}

/*""FUNC COMMENT""
* 1D :
* Outline : SCIF

* Include

* Declaration : T_SCIF_rcv_error scif_get_rcv_error(void)
* Description : SCIF

* Argument I none

* Return Value : T_SCIF_rcv_error

* : D_SCIF_RCV_NO_ERROR

* : D_SCIF_RCV_ERROR

* Calling Functions :

*""EUNC COMMENT END'* /
T_SCIF_rcv_error scif_get _rcv_error(void)

{

return g_rcv_error;

}

/*""FUNC COMMENT"""
* 1D

* Qutline

* Include :
* Declaration : unsigned char scif_get _clock select
* :  (T_SCIF_bit_rate_type i_type_bps)

* Description :

* : CKS[1:0]

* Argument : T_SCIF_bit_rate_type i_type bps :

* Return Value : unsigned char :

* Calling Functions :

*"""'FEUNC COMMENT END'™ /
unsigned char scif_get_clock_select(T_SCIF_bit_rate_type i_type_bps)
{

return gc_scif_cks_scbrr_tbl[i_type_bps].mscsmr_cks;
3
/*"""FUNC COMMENT""*
* 1D :
* Qutline : (SCBRR)
* Include
* Declaration : unsigned char scif_get_SCBRR
* - (T_SCIF_bit_rate_type i_type_bps)

* Description
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406 *

407 * :

408 * Argument : T_SCIF_bit_rate_type i_type bps :

409 * :

410 * Return Value : unsigned char :

411 * Calling Functions :

412 *""FUNC COMMENT END' /
413 unsigned char scif_get SCBRR(T_SCIF_bit_rate type i_type_bps)

414 {

415 return gc_scif_cks_scbrr_tbl[i_type_bps].mscbrr;

416 }

417

418 /*""'FUNC COMMENT""

419 * ID

420 * Outline

421 * Include :

422 * Declaration : unsigned char scif_get_snd_trigger_num
423 * (T_SCIF_send_fifo_trigger i_trigger_num)
424 * Description :

425 * : SCFCR.TTRG

426 *

427 * Argument - T_SCIF_send_fifo_trigger i_trigger_num
428 *

429 * Return Value : unsigned char :

430 * (SCFCR.TTRG )}

431 * Calling Functions :

432 *""FUNC COMMENT END' /
433 unsigned char scif_get_snd_trigger_num(T_SCIF_send_fifo_trigger i_trigger_num)
434 {

435 unsigned char ret = 0;

436 int i =0;

437 int count = O;

438

439 count = sizeof(gc_scif_ttrg_tbl) / sizeof(T_SCIF_SCFCR_TTRG_SET);
440

441 for(i = 0; 1 < count; i++)

442 {

443 if(gc_scif_ttrg_tbl[i].mtrigger_num == i_trigger_num)

444 {

445 /* ==== SCFCR.TTRG === */

446 ret = gc_scif_ttrg_tbl[i].-mttrg;

447 break;

448 }

449 3

450

451 return ret;

452 }

453

454  /*""FUNC COMMENT""'

455 * 1D

456 * Outline

457 * Include :

458 * Declaration : unsigned char scif_get_rcv_trigger_num
459 * (T_SCIF_rcv_fifo_trigger i_trigger_num)
460 * Description :

461 * : SCFCR.RTRG

462 * :

463 * Argument - T _SCIF rcv_fifo trigger i_trigger num :
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464 * :

465 * Return Value : unsigned char :

466 * : (SCFCR.RTRG )
467 * Calling Functions :

468 *""FUNC COMMENT END' /
469 unsigned char scif_get_rcv_trigger_num(T_SCIF_rcv_fifo_trigger i_trigger_num)
470 {

471 unsigned char ret = 0;

472 int i =0;

473 int count = O;

474

475 count = sizeof(scif_rtrg_tbl) / sizeof(T_SCIF_SCFCR_RTRG_SET);
476

477 for(i = 0; 1 < count; i++)

478 {

479 if(scif_rtrg_tbl[i].-mtrigger_num == i_trigger_num)
480 {

481 /* ==== SCFCR.RTRG === */

482 ret = scif_rtrg_tbl[i].mrtrg;

483 break;

484 3

485 3

486

487 return ret;

488

489 }

490

491 /*""FUNC COMMENT""

492 * ID :

493 * Outline 1

494 * Include :

495 * Declaration : void scif _wait_1bit(

496 * - unsigned long i_bit_rate)

497 * :

498 * Description :

499 * i1

500 *

501 * :

502 * : gc_scif_cks_scbrr_tbl

503 * : cpu nop

504 * i1

505 * :

506 * Limitation >l

507 * : gc_scif_cks_scbrr_tbl

508 * :

509 * :

510 * Argument : long i_bit_rate :

511 * :

512 * Return Value I none

513 * Calling Functions :

514 *""FUNC COMMENT END' /
515 static void scif _wait_lbit(unsigned long i_bit_rate)
516 {

517 unsigned long cpu_count;

518 unsigned long i;

519

520 /* 1 cpu */
521 cpu_count = gc_scif cks_scbrr_tbl[i_bit rate].cpu count_lbit;
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522

523 for(i = 0; 1 < cpu_count; i++)
524 {

525 nopQ);

526 }

527

528 return;

529 }

530

531 /* End of File */
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(4) "intprg.c”

DMAC SCIF

1 /7

2 INTC_RESPONSEWAIT

3 int_responstime_wait()

4 int_responstime_wait() common.src

5

6 INT response wait Pck 5cycle

7 HTOE >= (1/Pcyc*5cyc)/(1/1cyc*3cyc)

8

9 ))
10 1¢p=266.66MHz P¢=33.33MHz
11
12 */
13 #define INTC_RESPONSEWAIT (0xO000000E)
14
15
16
17 /* H"800 DMAC DEIO ; Illegal FPU -> Dummy Code H"880 */
18 void INT_DMAC_DEIO(void)
19 {
20 unsigned long dummy;
21
22 /* DMAO */
23 dmacO_set_trans_end_flg(Q);
24
25 /* DMACO */
26 dmac_stop(&DMACO.CHCR) ;
27
28 /* CHCR TE */
29 DMACO.CHCR &= ~0x00000002;
30
31 /* */
32 dummy = DMACO.CHCR;
33 int_responstime_wait(INTC_RESPONSEWAIT); /* */
34
35 }
36
37 /* H"820 DMAC DEI1 ; Illegal slot FPU -> Dummy Code H"8A0 */
38 wvoid INT_DMAC_DEI1(void)
39 {
40 unsigned long dummy;
41
42 /* DMA1 */
43 dmacl_set_trans_end_flg(Q);
44
45 /* DMAC1 */
46 dmac_stop(&DMAC1.CHCR);
47
48 /* CHCR TE */
49 DMAC1.CHCR &= ~0x00000002;
50
51 /* */
52 dummy = DMAC1.CHCR;
53 int_responstime_wait(INTC_RESPONSEWAIT); /* */
54
55 }
56
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57
58
59 /* H"C20 SCIF SCIFI1 */
60 void INT_SCIF_SCIFI1(void)
61 {
62 unsigned short dummy;
63
64 /* */
65 /* SCSCR.RIE SCSCR.REIE
66 ERI or BRI
67
68 */
69 scif_rcv_error();
70
71 /* */
72 dummy = SCIF1.SCFSR.WORD;
73 int_responstime_wait(INTC_RESPONSEWAIT); /* */
74
75 }
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DMAC

Q)
DMAC SCIF

DMACO DMAC1 SCIF1

"vecttbl.src"

1
DMACO DMAC1 SCIF1

DMACO DMAC1 SCIF1

1
1
2
3 ;DMAC(1)
4 ;H"800 DMAC DEIO
5 .data.b H"10
6 ;H"820 DMAC DEI1
7 .data.b H"10
8
9
10
11
12 ;H"C20 SCIF SCIFI1
13 .data.b H"10
14
15
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(6) "dmac.h"

* DISCLAIMER

* This software is supplied by Renesas Technology Corp. and is only
intended for use with Renesas products. No other uses are authorized.

* This software is owned by Renesas Technology Corp. and is protected under
* all applicable laws, including copyright laws.

© 0 NOoO gD~ WNPRE
*

10 * THIS SOFTWARE IS PROVIDED "AS 1S™ AND RENESAS MAKES NO WARRANTIES

11 * REGARDING THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY,

12 * INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
13 * PARTICULAR PURPOSE AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY
14 * DISCLAIMED.

15

16 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS

17 * TECHNOLOGY CORP. NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE

18 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES

19 * FOR ANY REASON RELATED TO THE THIS SOFTWARE, EVEN IF RENESAS OR ITS

20 * AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

21

22 * Renesas reserves the right, without notice, to make changes to this

23 * software and to discontinue the availability of this software.

24 * By using this software, you agree to the additional terms and

25 * conditions found by accessing the following link:

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

27 /
28 /* Copyright (C) 2009. Renesas Technology Corp., All Rights Reserved. */
29 /*"UFILE COMMENT'''*******xxxx Technical reference data

30 * System Name : SH7730 Sample Program

31 * File Name : dmac.h

32 * Abstract : SH7730 DMAC

33 * Version : Ver 1.00

34 * Device : SH7730

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.04.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.02release00)
37 * 0S = None

38 * H/W Platform : SH-4A AP-SH4A-1A

39 * Description : SH7730 DMAC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 26.JUNE.2009 Ver. 1.00 First Release

46 *""FILE COMMENT END'"* /

47

48 /* ==== ==== *

49 #define D_DMAC_SDRAM_SRC_ADR ((void *)0xacl100000) /* SDRAM
50 /*

51 SDRAM

52

53 */

54 #define D_DMAC_IL_DST_ADR ((void *)0xe5203000) /* IL

55

56 #define D_DMAC_TRANS_SIZE 128 /* (128 ) */
57

*/

*/
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58 /* dmac_get_tcr() */
59 #define D_DMAC_DMA_SIZE_BYTE 0x0000u
60 #define D_DMAC_DMA_SIZE_WORD 0x0001u
61 #define D_DMAC_DMA_SIZE_LONG 0x0002u
62 #define D_DMAC_DMA_SIZE_LONGx2 0x0003u
63 #define D_DMAC_DMA_SIZE_LONGx4 0x0004u
64 #define D_DMAC_DMA_SIZE_LONGx8 0x0005u
65 #define D_DMAC_DMA_SIZE_LONGx2x2 0x0006u
66 #define D_DMAC_DMA_SIZE_LONGx4x2 0x0007u
67
68 /* DMA */
69 typedef enum
70 {
71 D_DMAC_TRANS_INIT, /* DMA */
72 D_DMAC_TRANS_END /* DMA */
73
74 } T_Dmac_Trans_Chk;
75
76 /* ==== ==== *
77 void dmacO_init(void);
78 void dmacl_init(void);
79 void dmacO_start(void);
80 void dmacl_start(void);
81 void dmac_stop(unsigned long *io_pDMACn_CHCR);
82 void dmacO_set_trans_end_flg(void);
83 void dmacl_set_trans_end_flg(void);
84 T_Dmac_Trans_Chk dmacO_get_trans_end_flg(void);
85 T_Dmac_Trans_Chk dmacl_get trans_end_flg(void);
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@) "scif.h"

* DISCLAIMER

* This software is supplied by Renesas Technology Corp. and is only
intended for use with Renesas products. No other uses are authorized.

* This software is owned by Renesas Technology Corp. and is protected under
* all applicable laws, including copyright laws.

© 0 NOoO gD~ WNPRE
*

10 * THIS SOFTWARE IS PROVIDED "AS 1S™ AND RENESAS MAKES NO WARRANTIES

11 * REGARDING THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY,

12 * INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
13 * PARTICULAR PURPOSE AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY
14 * DISCLAIMED.

15

16 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
17 * TECHNOLOGY CORP. NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
18 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
19 * FOR ANY REASON RELATED TO THE THIS SOFTWARE, EVEN IF RENESAS OR ITS

20 * AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

21

22 * Renesas reserves the right, without notice, to make changes to this

23 * software and to discontinue the availability of this software.

24 * By using this software, you agree to the additional terms and

25 * conditions found by accessing the following link:

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

27 /
28 /* Copyright (C) 2009. Renesas Technology Corp., All Rights Reserved. */
29 /*"UFILE COMMENT'''*******xxxx Technical reference data

30 * System Name : SH7730 Sample Program

31 * File Name : scif.h

32 * Abstract : SH7730 DMAC

33 * Version : Ver 1.00

34 * Device : SH7730

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.04.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.02release00)
37 * 0S = None

38 * H/W Platform : SH-4A AP-SH4A-1A

39 * Description : SH7730 DMAC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 26.JUNE.2009 Ver. 1.00 First Release

46 *""FILE COMMENT END'"* /
47

48 #ifndef __ SCIF_DEF_H_

49 #define __SCIF_DEF_H__

50

51 /* ==== ==== */

52

53 /* */

54 #define D_SCIF_RET_NG -1

55 #define D_SCIF_RET_OK 0

56

57 /* FIFO */
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58 #define D_SCIF_FIFO_NUM 16
59
60 /* */
61 /* T_SCIF_bit_rate_type */
62 #define D_SCIF_SCBRR_ACT D_SCIF_SCBRR_115200
63
64 /* FIFO */
65 /* FIFO */
66 /* */
67 #define D_SCIF_DATA_NUM_SND_TRIGGER_CHO D_SCIF_SEND_FIFO_TRIGERO /* 0,2,4,8 */
68 #define D_SCIF_DATA_NUM_RCV_TRIGGER_CH1 D_SCIF_RCV_FIFO_TRIGER1 /* 1,4,8,14
69 */
70
71 /* FIFO */
72 typedef enum
73 {
74 D_SCIF_SEND_FIFO_TRIGERO = O, /* FIFO 0 */
75 D_SCIF_SEND_FIFO_TRIGER2 = 2, /* FIFO 2 */
76 D_SCIF_SEND_FIFO_TRIGER4 = 4, /* FIFO 4 */
77 D_SCIF_SEND_FIFO_TRIGER8 = 8 /* FIFO 8 */
78 } T_SCIF_send_fifo_trigger;
79
80 /* FIFO */
81 typedef enum
82 {
83 D_SCIF_RCV_FIFO_TRIGERL = 1, /* FIFO 1*
84 D_SCIF_RCV_FIFO_TRIGER4 = 4, /* FIFO 4 */
85 D_SCIF_RCV_FIFO_TRIGER8 = 8, /* FIFO 8 */
86 D_SCIF_RCV_FIFO_TRIGER14 = 14 /* FIFO 14 */
87 } T_SCIF_rcv_fifo_trigger;
88
89 /* */
90 typedef enum
91 {
92 D_SCIF_SCBRR_1200,
93 D_SCIF_SCBRR_2400,
94 D_SCIF_SCBRR_4800,
95 D_SCIF_SCBRR_9600,
96 D_SCIF_SCBRR_19200,
97 D_SCIF_SCBRR_31250,
98 D_SCIF_SCBRR_38400,
99 D_SCIF_SCBRR_57600,
100 D_SCIF_SCBRR_115200
101 } T_SCIF_bit_rate_type;
102
103 /* SCIF */
104 typedef enum
105 {
106 D_SCIF_RCV_NO_ERROR = 0, /* */
107 D_SCIF_RCV_ERROR = 1 /* */
108 } T_SCIF_rcv_error;
109
110 /* ==== ==== */
111 /* SCBRR */
112 typedef struct {
113 unsigned char mscbrr;
114 unsigned char mscsmr_cks;
115 unsigned long cpu_count_1bit;
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116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

} T_SCIF_CKS_SCBRR_SET_INFO;

/* SCFCR.TTRG */

typedef struct {
unsigned char mtrigger_num;
unsigned char mttrg;

} T_SCIF_SCFCR_TTRG_SET;

/* SCFCR.RTRG */

typedef struct {
unsigned char mtrigger_num;
unsigned char mrtrg;

3} T_SCIF_SCFCR_RTRG_SET;

void scif_init_SCIFO(void);

void scif_init_SCIF1(void);

void scif_rcv_error();

T_SCIF_rcv_error scif_get _rcv_error(void);
void dmacO_chk_trans_end(void);

void dmacl_chk_trans_end(void);

#endif /* _ SCIF_DEF_H__ */
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4.

(SDRAM) (IL )
DMAC SCIF

14 (IL ) High-performance Embedded Workshop
DMAC SCIF

p oz (6 W00 8 2 e HDE £ 2 a6 32 [

Address | +0 +1 +2 +3 +4 +h +6 +7 +8 +3 +4 +B +C +D +E +F | ASCII

E6203000 | 55 &% &5 BB GG BB BB BB BB BB BB BE BB BB BB BR  LULUUUUUUUUULUUL
E6203010 | 55 &% &5 BH &E BB BB BB BB AE BB RE BB BE BB BE  LULUUUUUUUUULUUL
E5203020 | 55 5% &5 5% &5 BB B% BB 8% AE BB BB BB AR BB 5% LUbUUUUUUUUULUUL
EG203030 | 55 &% &G B BR BR BR BB BR RE BEH BR BR BR BR AL LULUUUULLJULLOUL
E6203040 | 55 &% &5 BB BE BB B BB BB AE BB BE BE BE BB BE  LULUUUUUUUUULUUL
E6203050 | 55 5% &5 BB GG BB BB BB BB 6B BB GG BB BB BB BR  LULUUUUUUUUULUUL
E6203060 | 55 &% &5 BB BE BB B BB BB GE BB RE BB BE BB R  LULUUUUUUUUULUUL
E6203070 | 55 5% G5 BB GG BB B BB BB BE BB BB BB BE BB B LUDUUUUUUUUULUUL
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ES2030A0 | 00 00 00 00 00 00 0o 00 00 Q0 00 Qo0 00 00 00 00 L..eaeeeeeee..
EGZ030B0 | 00 00 00 00 00 00 00 @0 Q0 o0 o0 00 00 00 00 00 Laeeeeeeeeeeans
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