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1.
1.1
[ ]
[ ]
[ ]
e NMI
1.2
[ ]
. (NMI)
1.3
. : SH-4A AP-SH4A-1A
( 0): NOR iM
Spansion  S29AL032D70TFI04
( 3): SDR-SDRAM 32 M (16 M x2 )
Samsung  K4S281632F-UC75
e : 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)
14
SH7730 SH7730
(RJJ0O6B0864)
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2.
2.1 SH7730
LSl LSl LSI
LSI
211
SH7730 1
1
CPU
CPU
2.1.2
CPU
2
2
CPU IL SDRAM
CPG | CPU
[ ]
[ ]
/ *t e NMI IRQ PINT
*2 RTC *3
[ ]
/ e MSTP 0
*1 RCLK RWDT
*2 CKO SDRAM
SDRAM
*3 NMI
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2.1.3
3
3
1) STBCR  STBY 0
2) SLEEP
1) STBCR  STBY 1
2) SLEEP
MSTPCR MSTP
SH7730
(RJJO9B0339)
2.2
221
NMI IRQ PINT RTC
STATUSO
NMI
STATUSO
NMI
2.2.2
(OSCWTCR) SH7730
(PLL ) 300pus
SH7730 (R1J09B0339)
143 .
2.2.3 RCLK (RWDT)
RCLK RWDT
RWDT
SH7730 SH7730 (R1J06B0864)
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2.2.4 SDRAM
SDRAM
SDRAM
@)
SDRAM SDRAM
SDRAM
SDRAM
(2)
SDRAM SDRAM
3
(B,R ) SDRAM SDRAM
B,R )
2.25 VBR
SDRAM SDRAM
SDRAM
NMI
VBR NMI
C
c
c
(Rn, SSR, SPC, SGR )
SDRAM SDRAM
( B, R) SDRAM
SDRAM
SDRAM SDRAM
( B,R) SDRAM c
(
)
c SDRAM
c
1 SDRAM
SDRAM
SDRAM
SDRAM
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-

|

|

|

|

|

|

|

|

|

| | SDRAM |

|

|

|

|

' C )

|

|

|

: SDRAM
— SDRAM

|

! >

l NMI

' c

|

| )

|

|

|

|

| _/

: SDRAM |

|

| SDRAM

: < — — — — SDRAM

|

|

|

| I—

1 SDRAM
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3.1
3.11

START
main( )
l NMI

SOFTSTANDBY( )
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3.1.2

START
_SOFTSTANDBY( )

VBR
SR BLRB 1 BL 1
1 ICRO
NMIB 0 NMI BL 1
RB 1
R4 R7
RO R3 BL.RB
SDRAM
NMI
0(ICRO)
CPG
(OSCWTCR) OSCWTCR
300pas
l 300pus
NMI SDRAM
SDRAM SDRAM
l SDRAM SDRAM
NMI
VBR _SoftStandby IRQ HandlerPRG VBR
SDCR RFSH,RMODE 1
SDRAM
3 (
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STBCR STBY 1
(STBCR)
\J
SLEEP
NMI

NMI
r v 1
| | STBCR STBY 0
| (STBCR) I
| |
! v !
| |
[ VBR | _SoftStandby IRQ_HandlerPRG
| |
I Y |
| |
| |
| |
| v |
| | BL
| SR BLRB 0 | 0 0
| |

Y

( END >
4 « )
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3.1.3

SH7730

START
(SoftStandby |

VBR
_HandlerPRG)

NMI

!

(INTEVT)

NMI ?

NMIFCR NMIFL

SDRAM

'

RTCNT =RTCOR -1

A

5Bcyc + 2Pcyc
Wait?

!

o

NMmI
NMI

5Bcyc + 2Pcyc
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SH7730
ENESANS
3.2
4
4
H'A414 0000 H'0000 e NMI
0 (ICRO)
H'A415 0044 H'0000 3230 | ¢ CNT[7:0]:
50 **
(OSCWTCR) e EXTAL:
e TIME:
e CKSJ[2:0] = B'000 (EXTAL
)
SDRAM H'FEC10044 H'0000 0C09 | o
(SDCR) RFSH=1
RMODE =1
SH7730
(RJJO6B0864)
H'0000 0809 | e
RFSH=1
RMODE =0
SH7730
(RJJO6B0864)
H'A415 0020 H'0000 0080 | ¢ STBY = 1: SLEEP
(STBCR)
*1 (OSCWTCR)  CNTI[7:0l:
EXTAL = 15MHz CKS[2:0] EXTAL
(B'000) 1 17us EXTAL
33.33 [MHZ] SH7730
(PLL ) 300
[us]
CNTI[7:0]:
EXTAL 33.33 [MHz] 1 17ps x (15/33.33) = 7.65 [us]
50 50 x 7.65 [us]  382.5 [us] = 300 [us]
300 [ps] 50
3.3
(_SoftStandby_ INTC_Handler)
5
( )
_SoftStandby_| ROM 0x80003000 P1
NTC_Handler
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4.,
1) "sh7730.c"

1 /

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'"'*******xx*x* Technical reference data

30 * System Name : SH7730 Sample Program

31 * File Name : sh7730.c

32 * Abstract : SH7730

33 * :

34 * : Sample Program

35 * Version - Ver 1.00

36 * Device = SH7730

37 * Tool-Chain : High-performance Embedded Workshop (Version 4.04.01.001)
38 * : C/C++ Compiler Package for SuperH Family (V.9.02release00)
39 * 0S : None

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

41 * Description : SH7730

42 * :

43 * :

44 * :

45 * Operation :

46 * Limitation :

47 * :

48

49 * History : 15.Sep.2009 Ver. 1.00 First Release

50 *"""FILE COMMENT END'* /
51 #include <machine.h>

52 #include "iodefine.h"

53 #include "cache.h"

54

55 /* ==== ==== *

56 void main(void);

57

58 /*"""FUNC COMMENT""

59 * 1D :

60 * Outline :

61 * Include :
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62 * Declaration : void main(void)
63 * Description
64 *
65 * Argument > none
66 * Return Value I none
67 * Calling Functions :
68 *""""FUNC COMMENT END™"
69 void main(void)
70 {
71
72 /* ==== ==== */
73 /* ==== ==== */
74 /* ==== NMI
75 /* ==== (OSCWTCR)
76 /* ==== ==== *
77 /* ==== SDRAM ==== *
78 /* ==== SLEEP ==== */
79 SOFTSTANDBY(Q) ;
80
81
82 while(l)
83 {
84 }
85
86 }
87
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(2) "cpg_soft_standby.src"

1 4

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 5

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

9 ;

10 ;* THIS SOFTWARE 1S 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 ;/7*""FILE COMMENT""'******x*xx*x*x* Technical reference data
30 ;* System Name : SH7730 Sample Program
31 ;* File Name : vhandler.src
32 ;* Abstract : SH7730
33 ;* Version : Ver 1.00
34 ;* Device : SH7730
35 ;* Tool-Chain : High-performance Embedded Workshop (Version 4.04.01.001)
36 e : C/C++ Compiler Package for SuperH Family (V.9.02release00)
37 ;* 0S : None
38 ;* H/W Platform : SH-4A AP-SH4A-1A
39 ;* Description
40 3* : BL ,RB 1
41 3* : NMI
42 3* : (OSCWTCR)
43 el :
44 el :
45 3* : VBR
46 3* :  SDRAM
47 3* : (STBCR) STBY 1
48 3* :  SLEEP
49 e :
50 ;* Operation :
51 ;* Limitation :
52 3* :
53 ;
54 ;* History : 27.Sep.2009 Ver. 1.00 First Release
55 ;*""FILE COMMENT END™ /
56
57 -include "env.inc"
58 -include "vect.inc"
59

60 SDRAM_ADDRESS_START -equ H*C000000

61 SDRAM_ADDRESS_END -equ H"DFFFFFF
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62 INT_NMI_CODE: -equ H®"1CO

63

64 -import _INTHandlerPRG

65 -global _SOFTSTANDBY

66

67 3333333333333 333333333333333333333333333333333333333333333333333
68 ; macro definition ;
69 33333333333 3333333333333333333333333333333333333333333333333333733
70 -.macro PUSH_REG_FOR_SOFTSTANDBY

71 stc.1 ssr,@-rl15 ; save Sssr

72 stc.l spc,@-rl5 ; save spc

73 stc.l sgr,@-r15 ; save sgr

74 sts.l pr,@-ri5 ; save context registers
75 sts.l fpscr,@-ri15 ; save fpscr registers
76 stc.1 r7_bank,@-r15

77 stc. 1 ré6_bank,@-r15

78 stc. 1 r5_bank,@-r15

79 stc. 1 r4_bank,@-r15

80 -endm

81 ;

82 .macro POP_REG_FOR_SOFTSTANDBY

83 Idc.1 @rl15+,r4_bank ; recover registers
84 Idc.1 @r15+,r5_bank

85 Idc.1 @ri5+,r6_bank

86 Idc.1 @rl15+,r7_bank

87 Ids.l1 @rl5+,fpscr

88 lds.1 @ri5+,pr

89 Idc.1 @rl15+,sgr

90 Idc.1 @r15+,spc

91 Idc.l  @rl15+,ssr

92 -endm

93

94

95

96 .section SoftStandby_ INTC_Handler,code

97 .export _SoftStandby_ INTC_HandlerPRG

98 ;/*""'FUNC COMMENT""

99 ;* 1D

100 ;* Outline

101 ;* Include :

102 ;* Declaration : SOFTSTANDBY( wait_time )

103 3* :

104 ;* Description : NMI

105 3*

106 3* :

107 ;* Argument > none

108 ;* Return Value > none

109 ;* Calling Functions :

110 ;*""FUNC COMMENT END™ /
111 _SoftStandby_INTC_HandlerPRG:

112

113 mov. 1 #INTEVT,rO ;set event address

114 mov.l@ro,r1 ;set exception code

115

116 ;NMI

117 mov. 1 #INT_NMI_CODE,r2 ; H"1CO

118 cmp/eq ri,r2

119 bt nmi_softstandby off

120

121 ;

122 ;NMI

123 ;

124 ;NMI
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125 ;

126

127 nmi_softstandby off:

128 ;NMI NMIFCR

129 mov. 1l #H"A41400C0,r0 ;set NMIFCR address
130 mov. I #H4°00000000,r1 ;set NMIFCR

131 mov.wrl,@r0

132

133 ; SDRAM

134 mov. l #H"FEC10044,r0 ;set SDCR address
135 mov. 1 #H*00000809,r1 ;set SDCR

136 mov.lrl,@r0

137

138 ;

139 mov.l #H"FEC1004C,rl1 ;set RTCNT address
140 mov. 1 #H*A55A003D,r0 ;set RTCOR 1
141 mov.l rO,@rl ;set RTCNT

142

143 5 NMI 5Bcyc+2Pcyc
144 ; Iecyc 3cyc

145 ; wait

146 ; 5Bcyc = (1/Bcyc*5cyc)/(1/1cyc*3cyc) <= H"07
147 ; 2Pcyc = (1/Pcyc*2cyc)/(1/1cyc*3cyc) <= H"06
148 5 NMI = 5Bcyc+2Pcyc <= H"0D
149

150 mov.b #H"0D, r0

151

152 ?0001:

153 DT ro

154 BF 2?0001

155

156 rte

157 nop

158

159 -pool

160

161 ;/*"""FUNC COMMENT"™"

162 ;* 1D

163 ;* Outline

164 ;* Include :

165 ;* Declaration : SOFTSTANDBY( wait_time )
166 el :

167 ;* Description

168 el :

169 ;* Argument I none

170 ;* Return Value o none

171 ;* Calling Functions

172 ;*"""FUNC COMMENT END™*

173 _SOFTSTANDBY :

174

175 ;BL ,RB

176 stc sr,r0

177 mov. 1 #H*30000000, r1

178 or rl,r0

179 Idc ro,sr

180

181 PUSH_REG_FOR_SOFTSTANDBY

182

183 ;NMI

184 mov. 1 #H*A4140000,rl ; INTC1.1CRO

185 mov.w@rl,r0 ; INTC1.1CRO

186 mov.w#H"BEOO, rl1 ; #H"BDOO

187 and rl,r0 ; INTC1.1CRO
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188 ; [MA1=0] NMI
189 ; [NMIE=0] NMI
190 mov.w r0,@rl ; INTC1.ICRO

191

192

193 ; (OSCWTCR)
194 mov. 1l #H*A4150044,r0 ; OSCWTCR

195 mov. 1 #H*00003230,rl1 ; OSCWTCR

196 ; [CNT=H"32]

197 ; PLL 300ps
198 ; [TIME=1]

199 ; [EXOEN=1]

200 ; [CKS=0] EXTAL
201 mov.lrl,@rO ; OSCWTCR

202

203

204 ;

205 mov . | #SDRAM_ADDRESS_START, rO ; SDRAM
206 mov . | #SDRAM_ADDRESS_END, r3 ; SDRAM
207

208 ocbp_loop:

209 ocbp @ro0

210 add #H"20,r0

211

212 cmp/hs r3,r0

213 bf ocbp_loop

214 nop

215

216

217 ;NMI

218 ; VBR

219 mov. 1 # SoftStandby_INTC_HandlerPRG, rO
220 mov.l #H"600, rl

221 sub rl,r0

222 Idc ro,vbr

223

224

225 ; SDRAM

226 mov. 1 #H"FEC10044,r0 ;set SDCR address
227 mov.l@ro,r1

228 mov . I #H*00000C00, r2

229 or r2,rl ;RFSH,RMODE 1
230 mov.lrl,@r0

231

232

233 ; (STBCR)

234 mov. I #H"A4150020,r0 ;set STBCR address
235 mov.l1@ro,rl

236 mov . I #H*00000080, r2

237 or r2,rl ;STBY 1

238 mov.lrl,@r0

239 mov.l@ro,r1

240

241 ;

242 ; BL 1 NMI
243 ;BL

244

245

246 ;

247 sleep

248

249 ; (STBCR)

250 mov . I #H"A4150020, rO ;set STBCR address

382.5[ps]

SLEEP
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251 mov . I #H*00000000, r1
252 mov.lrl,@rO

253 mov.l1@ro,ril ;
254

255 ;VBR

256 mov. 1l #_INTHandlerPRG, rO
257 mov.l #H"100,rl

258 sub rl,r0

259 Idc ro,vbr

260

261 POP_REG_FOR_SOFTSTANDBY
262

263 ;BL ,RB 0
264 stc sr,r0

265 mov. 1l #H*CFFFFFFF,rl
266 and rl,r0

267 Idc ro,sr

268

269 rts

270 nop

271

272 -pool

273

274 .end
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5.
[ ]

SH-4A (R1J09B0090)

( )
[ ]

SH7730 (R1J09B0339)

( )
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