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1.
1.1
. (TMU 0) 500ms
. 500ms LED
e 10 LED
1.2
e TMU 0
1.3
. : SH-4A AP-SH4A-1A
( 0): NOR 4M
Spansion  S29AL032D70TFI04
( 3): SDR-SDRAM 32M (16M 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)¥$(FILELEAF).obj" -debug -optimize=0
-gbr=auto -chgincpath -errorpath -global_volatile=0 -opt_range=all
-infinite_loop=0 -del_vacant_loop=0 -struct_alloc=1 -nologo)
14
SH7730 SH7730
(RJJO6B0864)
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SH7730
LENESANS MU
2.
(TMU 0) 500ms
LED
2.1
(TMU) (TCNT)
(TCNT) (H'00000000 — H'FFFFFFFF)
TCNT Po ( ) (TCR)
TPSC[2:0]
(H'00000000 — H'FFFFFFFF) TCR
(UNF) TCR UNIE B'1 CPU
TCNT TCOR
1 TMU
TMU SH7730 (RJJ09B0339) 18
(TMU)
1 TMU
3
32
Pd/4 or P$/16 or P$p/64 or P$/256 or P¢/1024
Po:
TCNT TCR.UNF
UNF SH7730
(RJJ0O9B0339) 18 (TMU) 18.4.1
(TUNID)
TUNI SH7730
(RJJ09B0339) 18 (TMU) 18.4.1
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T™U

3. TMU
T™MU 1 TMU 2

(o)
Y

- TMUAD Y By & a5
ELa—)ILR by FLTR40 (MSTPCRO) D EVa—ILR by FE Y F015 (MSTPO15) Z0IZERTE
BRERBERD-OEI—)—FET,
l (#8E] TMU~AD Y O v Y DHt#E
R B - TSTRDE%
BATRE—FLTURE (TSTR) DEE STRi(hOY FRE—FR)Ew L&YY T
l [#8E] HH > FEIMEFLE
5423 RO—ILLSRE TCRI) DI YT
- TCR_IDEHE
B4 FO—LLSRE (TCR i) ik UNIE (7 > & 7 O—%I Y ;A&4i1)
[#HE] UNFIZ& %Y A2 (TUNI) 235

TPSC (VBAv o +ELY b)) DEX
[##E] Po/4 or P/16 or Pe/64 or Pe/256 or Pp/1024

- IPRADERE
BYIAABELANILEREL DR FARE [#8E] TMUDEIYAABEEZHRET S
- IMCR4DERTE
BlYRHIRI )T LIORAERTE [#8E] TMUDEIVAHI RO EH ) T7T S
BAIAIVELIURE (TCNT) DY YT
AAIAVREUFLYRA - TCOR_iM &
(TCOR_i) M3% [#8E] A#AD%
* TCNT_iDBE
BAIHIURLTRE (TCNTi) DK (8] MEHY LA BE
l - TSTROHRE
BAIRBE—FLTRE (TSTR) DHE STRi(h Y FRE—FR) Ey FZ"1"EEY b
l [#Ee] Sy > FEIERRSA
( END ) 3 il0~2T 9,

1 T™MU
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T™MU

o
i

RAIRZ—FL YRS (TSTR) DERTE

'

A4<arkO—JLLY RS (TCR ) DHRTE

i

e

- TSTROBE

STRI (A Y FRA—F)Ew FE"0ZH Y7
[#EE] HH> FEMEELE

- TCR_ i

UNF(Z252B8—=2350D9Y7T)
UNIE (7 > % 7 B—&| Y iAAHIfH) D%
(8] UNFIZ & 23IYAHZIE

0 ild0~2T9,
2 TMU
4,
500ms LED 10 LED LED
(TMUOQO)  500ms
(TUNI) (TCR.UNF) LED 10 LED
4.1
2
0
32
P¢/64
UNF (TUNI)
TMUO 1
500ms
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SH7730
ENESAS ™U
4.2
TMUO
(1) TMUO (tmu0_create())
TMUO
(TCRO.TPSC) (INTC.IPRA)
T_TMU_TimerTYPE mClockSelect TCRO.TPSC
mintcPri INTC.IPRA
(2) TMUO (tmuO_start())
TMUO
TCOR )
T_TMU_SETTCOR_INFO mTimeValue (ms)
e ms
e 1Ims 1000ms
TMU_TIMEOUT_CALLBACK | void (
(*TMU_TIMEOUT_CALLBACK) )
(void)
(3) TMUO (tmu0_stop())

TMUO

RJJO6B0997-0100/Rev.1.00
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SH7730
T™MU

4.3
43.1

START
main()

R— b ML

l

TMUO% A < AR LR

(tmu0_create())

l

TMUO#% 1 < Fita 038
(tmuQ_start())

TMUOR AR B A LT bED

LED=XTE% > 10

TMUO% A T {Z 1L
(tmuO_stop())

l
e

R— RJICLEDASEHR SN TWVET,
LEDH A RERIZHHE LET,

(/85 4—4]
-JB[yytELY bk (Po64)
CBYRAAHBELAIL (1)

[/85 A—%4]
- B A T EREFEE (500ms)
s B LT REOa—IL/Ny Y B (led_onoff( )) D&k

500msfEIRTHA A INEZA LTI ML, BlYRAALENTHNRE
To BYAANEBT, a—N\yIERIZEHZFLTWSLEDEAR
SEALIR (led_onoff( ) A3 — /L EMLEDEBBENTHIET .,
Ft-, BYAHRET, FU4IA—T5% (TCRUNF) OY Y7
#TWET,

LEDH h RERALE (led_onoff()) TLEDH Hkéx & LEDATEEL
EhOU L7y TLES,

LEDSKTEIE > 10I12H o =B Z A A Y &#FBLEESE, 34 LT
FEFIZEI Y AANIBTO— )L SN SLEDH h REMEA I —)L
SNBELLREBILITKY., BRBENMELELET,
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4.3.2

TMUO

TMUO% A < 4R LER
(tmuO_create())

CINT A=A

EU2—LR by TLURH0 (MSTPCRO) DRE

'

BAIABL— LY R4E (TSTR) DRTE

!

24330 bA=ILLIYRE (TCRODY T

'

2423 hO—)LLT X4 (TCR.O) DHE

'

BURAHBELARILEEL SR 2ARE

'

BIYRAAIRI YT LORIRTE

l

savstELY k (Pol64)
TMUOZ| Y :AH B (1)

s TMUAD Y Oy 5 HH#asFa]

EVa2—LR by FE Y 015 (MSTPO15) %0(5%
BRERMBERD-HDFI—1)—F#1T5,
[#8E] TMU~AD Y O v o DO#EEA

- TSTRDE%

STRO(AV Y FRB—F) Ev FEQZH YT
(#aE] Ao Y FBEEL

- TCR_OMEBFE

TPSC (¥ Ry LY ) DRE
NIA—=BFE (VA IELI )

 IPRADERTE

NS A—BRERTE (TMU_ODEI Y AHBEE)

- IMCR4DERTE

TMU_ODEIYRAHIRIEI VT TS

s TMURFIBEROEE

TMURFERDERTE o0yt Ly FERRIERSE LTRET %,
( END )
4 TMUO
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4.3.3 TMUO

NS A=A
B A THFEME (ms) ¥1ms~1000msE THREARE
BALTYMEIZa—ILEhEa—)L\y Y EH

TMUO% 4 < BraMnIE
(tmuO_start())

BAIAIVELIRE (TCNT_0) DY )7

- TCR_ODETE
A4y bO—)LLYRE (TCRO) DERTE UNF=0 (7 >4 20—755M% ) 7)
l UNIE=1 (UNFIZ & 2EY A% (TUNI) Z3)
- TCOR, TCNTOEE

TCOR. TCNTEZELE INSA—B DA A THRENE (ms) 4 LICAROFEZTL
TCOR, TCNTL YR B IZERET 5,
ST, 44EBR,

- TMURTFIBERDRE
TMUREERDETE IRTA—BDBALTY FEIZO—ILENEa—ILNy ¥ %
ERET 5,

- TSTROZE
STRO(AH Y hRA—F) Ev MI1"EE Y b
(#8E] HV > FEIERALE

BAIARZ— KLY RA (TSTR) DHRTE

=

5 TMUO
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43.4 TMUO

TMUO% A 7 (=LA
(tmu0_stop())

BA4TRA— kLT R4E (TSTR) DBEE

. TSTRDEZE
STRO (B Y hRE—F) Ew MZ0EEy b
[#8E] hHY FEIMEEL

) . * TCR_ODERFE
A4 bA—ILLIYRE (TCR_0) DEETE UNF=0 (7 & 70—7350% ) 7)

UNIE=0 (UNFIZ & 3% Y AHERDELL)

TCR ODA I —1J— K i

*1 BHFLEZETOBRYVAAZERICKDEYAHFDZTTITE
BETA012, WozASZISTEZETHBRES 2—ILD

No *4 LORA #5aH L, BIIERLH ERERM (Pcycx5)

FoThoABHMERITES,

e

6 TMUO
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4.3.5 TMUO

TMUOEI Y :AHFEE
START
(INT_TMUQ_TUNIO())
No ARE|YAADNFEELTLSERTUNFIEEY hEhT
WaH, ZOEHHELET,
YES
7oA Ia—=7550% )7 (TCR_O.UNF)
nYIU7
7oA TIO—Ba— ) NE MEBT, TMUOS 1 YA TEEZ Lfza—ILn\v )
(tmu0_compare_match()) B% (led_onoff()) 3 —ILLET,
TCRODH 2 —1—K i
> *1 BHLEETOEYRAAZERICK PEYRAHDZITTTE
BITB0I2. WolARZKITVEECHABED 2—ILO
No *q LORA EGmAE L. BEIRGFIERE (Pcycxd)
FoThLAREHZERITES,
Yes

G

7 TMUO
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4.3.6 (led_onoff ())

a—JLiNy o AR TMUO% 1 <Rt TEHE L F=a—L/\y VA%

START
led_onoff()

R— ) H A REGNE

(LEDD =iK)
No
Yes
LEDRATEIEA 7 > M.
LEDS TR AV T v T LEDRKTEE>10IC7E > =B D2 4 T LFIFEIZFHEH
r EhET,
( END )
8 (led_onoff ())
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SH7730

TMU
4.4
3
3
H'FFD8 0004 | H'00 .
(TSTR) .
STR[2:0] = B'000:
H'01 .
STR[2:0] = B'001:
H'FFD8 0010 | H'0002 °
_0(TCR_0) TPSC[2:0] = B'010: P¢/64
H'0022 .
UNF = B'0:
UNIE = B'1:
H'0022 e TUNI
UNF = B'0:
H'0002 .
UNF = B'0:
UNIE = B'0:
0 H'FFD8 000C | H'0003 FO3F | e
(TCNT_0) 260415 (H'3F93F) :  500ms
TCOR
H'FFD8 0008 | H'0003 FO3F | e
_0(TCOR_0) 260415 (H'3F93F) :  500ms
TCOR
H'A408 0000 | H'1000 °
A (IPRA) IPRON ( )=1: 1
H'A408 00DO | H'10 .
(IMCR4) IMCRN3 ( )=B1:
TCOR
P = 33.33MHz = P¢/64 500ms
TCOR
P¢ = 33.33MHz 1 : 30(ns)
TCNT 1 :30(ns) ( ) x64=1920 (ns)
500ms ns : 1000000 x 500 = 500000000 (ns)
500ms : 500000000 ( )+ 1920 ( )=~ 260416 (H'3F940)
SH7730 18 (TMU) UNF
TCOR +1
-1 TCOR
TCOR =260416 — 1 = 260415 (H'3F93F)
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P¢ = 33.33MHz = P¢/64
TCOR - 4294967295 (H'FFFFFFFF)
TCNT 1 : 1920ns
- 4294967295 x 1920 (ns) = 8246337206400 (ns) ~ 8246 ( )
P¢ = 33.33 MHz = P¢/64 TCOR 8246
() TCR TPSC[2:0]
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SH7730
LENESANS MU
4.5
4
4

D_TMU_P_FREQ H'001E Po 1 (ns)

P¢ = 33.33MHz

P¢
D TMU PRI O 15 H00 H'OF 0 15

0

D_TMU_DIV_4 (P4/8) H'0000 P¢/8
D_TMU_DIV_16 (P¢/16) H'0001 P¢/16
D_TMU_DIV_64 (P¢/64) H'0002 P/64
D_TMU_DIV_256 (P$/256) H'0003 P¢/256
D_TMU_DIV_1024 (P¢/1024) | H'0004 P$/1024
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SH7730

TMU
S.
(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 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://ww.renesas.com/disclaimer
27
28 /* Copyright (C) 2009. Renesas Technology Corp., All Rights Reserved.
29 /" FILE COMMENT" " *#**xxkidxx Tochnical reference data *****xxxxiikidisx
30 * System Name : SH7730 Sample Program
31 * File Name 1 sh7730.c
32 * Abstract : SH7730 TMU Sample Program
33 * Version : Ver 1.00
34 * Device 1 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 TMU
40 * :
41 * Operation
42 * Limitation
43
44
45 * History : 03.JUNE.2009 Ver. 1.00 First Release
46 *""'EILE COMMENT END™ /
47
48 #include <machine.h>
49 #include "iodefine.h"
50 #include "tmu.h"
51
52 /* */
53 void main(void);
54 void led_onoff(void);
55
56 /* LED */
57 unsigned long g_LedOutCount = 0;
58
59 /*""FUNC COMMENT™"
60 * 1D
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SH7730

TMU
61 * Qutline MU
62 * Include :
63 * Declaration : void main(void)
64 * Description : TMU
65 * : 500ms
66 * : LED
67 * : 10
68 * :
69 * Argument I none
70 * Return Value I none
71 * Calling Functions
72 *""'FUNC COMMENT END™ /
73 void main(void)
74 {
75 T_TMU_TimerTYPE TimerType;
76 T_TMU_SETTCOR_INFO SetTCORInfo;
77
78 g_LedOutCount = 0;
79 memset(&TimerType, 0x00, sizeof(TimerType));
80 memset(&SetTCORInfo, 0x00, sizeof(SetTCORInfo));
81
82 /* J LED */
83 PFC.PJCR.WORD = (PFC.PJCR.WORD & OXCFFF) | 0x1000; /* PJ6 */
84
85 /* */
86 TimerType.mClockSelect = D_TMU_DIV_64; /* P@/64 */
87 TimerType.mIntcPri = D_TMU_PRI_1; /* 1*
88
89 /* TMUO */
90 tmuO_create(&TimerType);
91
92 /* */
93 SetTCORInfo.mTimeValue = 500; /* (500ms) */
94
95 /* TMUO */
96 tmu0_start(&SetTCORInfo, led_onoff);
97
98 /* led */
99 while(1)
100 {
101 /* led 10 */
102 if(g_LedOutCount == 10)
103 {
104 /* TMUO */
105 tmu0_stop();
106 break;
107 }
108
109 }
110
111 while(1)
112 {
113 }
114
115 }
116
117 /*"""FUNC COMMENT""
118 * 1D :
119 * Qutline : Led
120 * Include :
121 * Declaration - void led_onoff(void)
122 * Description . Led
123 * :
124 * Argument I none
125 * Return Value I none
126 * Calling Functions
RJJ06B0997-0100/Rev.1.00 2009.7 Page 17 of 32
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127 *"'EUNC COMMENT END™* /

128 void led_onoff(void)

129 {

130

131 /* J */

132 PORT.PJDR.BYTE ~= 0x40; /* LED1 J:H = L */
133

134 /* */

135 if( PORT.PJDR.BIT.B6 == 1)

136 {

137 g_LedOutCount++;

138 }

139

140 }

141

142 /* End of File */
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2) "tmu.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 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://ww.renesas.com/disclaimer

27 /
28 /* Copyright (C) 2009. Renesas Technology Corp., All Rights Reserved. */
29 /*"FILE COMMENT" " *s**xkidkx Tochnical reference data ****xxxiikiis
30 * System Name : SH7730 Sample Program

31 * File Name o tmu.c

32 * Abstract : SH7730 TMU Sample Program

33 * Version : Ver 1.00

34 * Device 1 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 TMU

40 * :

41 * Operation

42 * Limitation

43

44

45 * History : 03.JUNE.2009 Ver. 1.00 First Release

46 *""EILE COMMENT END™ /
47

48 #include <machine.h>

49 #include "iodefine.h"

50 #include "tmu.h"

51

52 /* TMU */

53 static T_TMU_SAVE_INFO g_TMU_SAVE_INFO;

54

55 /* */

56 static const T_TMU_CLOCK_SELECT  gc_Clock_Match_tbl[] =

57 {

58 {D_TMU_DIV_4, D_TMU_DIVValue_4},

59 {D_TMU_DIV_16, D_TMU_DIVValue_16},

60 {D_TMU_DIV_64, D_TMU_DIVValue_64},

61 {D_TMU_DIV_256, D_TMU_DIVWValue_256},

62 {D_TMU_DIV_1024, D_TMU_DIVValue_1024}

63 }:
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64

65 /* */

66 static void tmu_set_TCOR_TCNT_Type_ms(T_TMU_SETTCOR_INFO *i_pTcorinfo);
67 static T_TMU_PClockDiv tmu_get ClockDivValue(void);

68 static void tmu0_set_g_TMU_SAVE_INFO(T_TMU_SAVE_INFO *i_pTMU_SAVE_INFO);
69 static void tmu0_get_g_TMU_SAVE_INFO(T_TMU_SAVE_INFO *o_pTMU_SAVE_INFO);
70

71 /*""FUNC COMMENT™"

72 * 1D :

73 * Qutline : TMUO

74 * Include :

75 * Declaration : void tmuO_create

76 * s (T_TMU_TimerTYPE *i_pTimerType)
77 * Description : TMUO

78 * :

79 * Argument : T_TMU_TimerTYPE *i_pTimerType :

80 * :

81 * Return Value I none

82 * Calling Functions :

83 *""'EUNC COMMENT END™ /
84 void tmuO_create(T_TMU_TimerTYPE *i_pTimerType)

85 {

86 T_TMU_SAVE_INFO ntmu_save_info;

87 unsigned long dummy;

88 unsigned short work;

89

90 memset(&ntmu_save_info, 0x00, sizeof(ntmu_save_info));

91

92 /* ==== ==== */

93 LOWP_MSTPCRO &= ~0x00008000;

94

95 dummy = LOWP.MSTPCRO; /* */
96

97 * === TSTR ==== *

98 TMU.TSTR.BIT.STRO = 0; /* */
99

100 * =—=== TCRO —=== *

101 TMUO.TCR = 0x0000; /* */

102

103 /* ==== TCR ==== *

104 TMUO.TCR |= i_pTimerType->mClockSelect; /* */
105

106 /* TMU */

107 ntmu_save_info.mClockSelect = i_pTimerType->mClockSelect;

108

109 /* ==== ==== *

110 /* A (TMUO ) */

111 work = INTCO.IPRA & OXOFff;

112 work |= (i_pTimerType->mIntcPri << 12);

113 INTCO. IPRA = work;

114

115 /* */

116 INTCO. IMCR4 = 0x10;

117

118 /* TMU */

119 tmu0_set_g_TMU_SAVE_INFO(&ntmu_save_info);

120

121 }

122

123 /*""FUNC COMMENT™

124 * 1D :

125 * Qutline : TMUO

126 * Include :

127 * Declaration o void tmuQ_start

128 * : (T_TMU_SETTCOR_INFO *i_pTCORInfo,
129 * : TMU_TIMEOUT_CALLBACK i_func)
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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
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

*

© TMU_TIMEOUT_CALLBACK

* Return Value I none
* Calling Functions

*""FUNC COMMENT END™

* Description - TMUO

* -

* Limitation

* -

* D) (T_TMU_SETTCOR_INFO)
* : ms

* ) P 33.33MHz

* #define D_TMU_P_FREQ
*

* :(3) 1ms 1000ms

*

* 1ms

* -

* Argument : T_TMU_SETTCOR_INFO *i_pTCORInfo:

* : TCOR

*

i_func:

/

void tmu0_start(T_TMU_SETTCOR_INFO *i_pTCORInfo, TMU_TIMEOUT CALLBACK i_func)

*/

P

/* UNF TUNI

===z *

{
T_TMU_SAVE_INFO ntmu_save_info;
memset(&ntmu_save_info, 0x00, sizeof(ntmu_save_info));
/* TMU */
tmu0_get_g_TMU_SAVE_INFO(&ntmu_save_info);
* —=== TCNT ==== */
TMUO.TCNT = 0x0000; /*
* —=== TCR
TMUO.TCR &= ~0x0100; /*
TMUO.TCR |= 0x0020;
/* */
ntmu_save_info.mfunc = i_func;
/* TCOR TCNT */
tmu_set _TCOR_TCNT_Type_ms(i_pTCORInfo);
/* TMU */
tmu0_set_g_TMU_SAVE_INFO(&ntmu_save_info);
/* ==== TSTR
TMU.TSTR.BIT.STRO = 1; /* */

}

/*"""FUNC COMMENT""

* 1D :

* Qutline : TMUO

* Include :

* Declaration - void tmuQ_stop(void)

* Description : TMUO

* -

* Argument I none

* Return Value I none

* Calling Functions

*"'FUNC COMMENT END™

void

{

tmu0_stop(void)

* ==== TSTR
TMU.TSTR.BIT.STRO = 0; /%

———— *

*/

*/
*/
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196 TMUO.TCR &= ~0x0020; /* UNF TUNI
197 TMUO.TCR &= ~0x0100; /*

198

199 /*

200 int_responstime_wait_for_tmu0();

201

202 }

203

204 /*""FUNC COMMENT""

205 * 1D

206 * Qutline

207 * Include :

208 * Declaration : void tmuO_compare_match(void)

209 * Description : TMUO

210 * : TCNT

211 * : intprg.c INT_TMUO_TUNIOQ)
212 * :

213 * Argument I none

214 * Return Value I none

215 * Calling Functions

216 *""EUNC COMMENT END™ /
217 void tmuO_compare_match(void)

218 {

219 T_TMU_SAVE_INFO ntmu_save_info;

220

221 memset(&ntmu_save_info, 0x00, sizeof(ntmu_save_info));

222

223 /* TMU */

224 tmu0_get_g_TMU_SAVE_INFO(&ntmu_save_info);

225

226 /* */

227 if(ntmu_save_info.mfunc = NULL)

228 {

229 ntmu_save_info.mfunc();

230 }

231

232 }

233

234 /*""FUNC COMMENT""

235 * 1D :

236 * Qutline : TCOR TCNT (ms )

237 * Include :

238 * Declaration o void tmu_set TCOR_TCNT Type_ms

239 * (T_TMU_SETTCOR_INFO *i_pTCORInfo)
240 *

241 * Description (ms) TCOR TCOR
242 *

243 *

244 * Limitation

245 * :

246 * HE¢H) (T_TMU_SETTCOR_INFO)
247 * : ms

248 * : (@ P¢p  33.33MHz

249 * : #define D_TMU_P_FREQ
250 * :

251 * (3 1ms 1000ms

252 * :

253 * 1ms

254 * :

255 * Argument : T_TMU_SETTCOR_INFO *i_pTCORInfo:
256 * TCOR

257 * Return Value I none

258 * Calling Functions

259 *"'EUNC COMMENT END™* /
260 void tmu_set _TCOR_TCNT_Type_ms(T_TMU_SETTCOR_INFO *i_pTCORInfo)
261 {

*/
*/

*/
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262 unsigned long nTCOR = 0O;

263 unsigned long timelclock = 0;

264

265 /* 1 */

266 if(i_pTCORInfo->mTimeValue <= 0 || i_pTCORInfo->mTimeValue > 1000)
267 {

268 i_pTCORInfo->mTimeValue = 1;

269 }

270

271 /* ms ns */

272 NnTCOR = i_pTCORInfo->mTimeValue * 1000000;

273

274 /* Pep/n 1 (ns ) */

275 /* Pl (33.33MHz 30ns) <P */
276 timelclock = D_TMU_P_FREQ * tmu_get_ClockDivvalue();

277

278 /* TCOR */

279 nTCOR = nTCOR / timelclock;

280

281 /* +1 -1 */

282 if(nTCOR > 0)

283 {

284 nTCOR--;

285 }

286

287 /* ==== TCOR === */
288 TMUO.TCOR = nTCOR;

289

290 /* ==== TCNT ==== */

291 TMUO.TCNT = nTCOR; /* */
292

293 }

294

295 /*"""FUNC COMMENT""*

296 * 1D :

297 * Qutline : P

298 * Include :

299 * Declaration : T_TMU_PClockDiv tmu_get_ClockDivValue(void)
300 * Description :

301 * : P

302 * :

303 * Argument I none

304 * Return Value : T_TMU_PClockDiv : P

305 * Calling Functions :

306 *""EUNC COMMENT END™ /
307 T_TMU_PClockDiv tmu_get_ClockDivvalue(void)

308 {

309 T_TMU_SAVE_INFO ntmu_save_info;

310 int i;

311 int nsize;

312

313 tmuO_get_g_TMU_SAVE_INFO(&ntmu_save_info);

314

315 nsize = sizeof(gc_Clock Match_tbl) / sizeof(T_TMU_CLOCK_SELECT);
316

317 for(i = 0; i < nsize; i++)

318 {

319 if(gc_Clock Match_tblI[i].-mClockSetting == ntmu_save_info.mClockSelect)
320 {

321 return gc_Clock_Match_tbI[i]-mClockDivValue;

322 }

323

324 }

325

326 /* ( )*/

327 ntmu_save_info.mClockSelect = D_TMU_DIV_4;
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328

329 /* TMU */

330 tmu0_set_g_TMU_SAVE_INFO(&ntmu_save_info);

331

332 return D_TMU_DIVValue_4;

333 }

334

335 /*""FUNC COMMENT™

336 * 1D :

337 * Qutline MU

338 * Include :

339 * Declaration : void tmuQ_set_g_TMU_SAVE_INFO

340 * : (T_TMU_SAVE_INFO *i_pTMU_SAVE_INFO)
341 * Description : TMU

342 * :

343 * Argument : T_TMU_SAVE_INFO *i_pTMU_SAVE_INFO
344 * : : TMU

345 * Return Value I none

346 * Calling Functions :

347 *""'EUNC COMMENT END™ /
348 void tmuO_set_g_TMU_SAVE_INFO(T_TMU_SAVE_INFO *i_pTMU_SAVE_INFO)
349 {

350 memcpy (&g_TMU_SAVE_INFO, i_pTMU_SAVE_INFO, sizeof(T_TMU_SAVE_INFO0));
351 }

352

353 /*""FUNC COMMENT""

354 * 1D :

355 * Qutline MU

356 * Include :

357 * Declaration : void tmuO_get g _TMU_SAVE_INFO

358 * : (T_TMU_SAVE_INFO *o_pTMU_SAVE_INFO)
359 * Description : TMU

360 * :

361 * Argument : T_TMU_SAVE_INFO *o_pTMU_SAVE_INFO
362 * : : TMU

363 * Return Value I none

364 * Calling Functions :

365 *""EUNC COMMENT END™ /
366 void tmuO_get_g_TMU_SAVE_INFO(T_TMU_SAVE_INFO *o_pTMU_SAVE_INFO)
367 {

368 memcpy(o_pTMU_SAVE_INFO, &g_TMU_SAVE_INFO, sizeof(g_TMU_SAVE_INFO));
369 }

370

371 /* End of File */
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©) "tmu.h"
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 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://ww.renesas.com/disclaimer

27 /
28 /* Copyright (C) 2009. Renesas Technology Corp., All Rights Reserved. */
29 /*"FILE COMMENT" " *s**xkidkx Tochnical reference data ****xxxiikiis

30 * System Name : SH7730 Sample Program

31 * File Name : tmu.h

32 * Abstract : SH7730 TMU Sample Program

33 * Version : Ver 1.00

34 * Device 1 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 TMU

40 * :

41 * Operation

42 * Limitation

43

44

45 * History : 03.JUNE.2009 Ver. 1.00 First Release

46 *""EILE COMMENT END™ /

47

48 #include <stdio.h>

49

50 /* ==== ==== */

51 #define D_TMU_P_FREQ30 /* Pl (33.33MHz 30ns) */
52

53 /* */

54 typedef enum {

55

56 D_TMU_DIV_4 = 0, /* Pp/d */

57 D_TMU_DIV_16, /* Pp/16 */

58 D_TMU_DIV_64, /* Pp/64 */

59 D_TMU_DIV_256, /* Pp/256 */

60 D_TMU_DIV_1024 /* Pp/1024 */

61

62 }T_TMU_ClockSelect;

63
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64 /* TMU_ */

65 typedef enum {

66

67 D_TMU_PRI_O = O, /* 0( ) */
68 D_TMU_PRI_1, /* 1*/

69 D_TMU_PRI_2, /* 2*/

70 D_TMU_PRI_3, /* 3

71 D_TMU_PRI_4, /* 4 */

72 D_TMU_PRI_5, /* 5 */

73 D_TMU_PRI_6, /* 6 */

74 D_TMU_PRI_7, /* 7 */

75 D_TMU_PRI_8, /* 8 */

76 D_TMU_PRI_9, /* 9 */

77 D_TMU_PRI_10, /* 10 */

78 D_TMU_PRI_11, /* 11 */

79 D_TMU_PRI_12, /* 12 */

80 D_TMU_PRI_13, /* 13 */

81 D_TMU_PRI_14, /* 14 */

82 D_TMU_PRI_15, /* 15 */

83

84 }T_TMU_IntcPri;

85

86 /* P */

87 typedef enum {

88

89 D_TMU_DIWalue_4 =4, /* Pp/4 */

90 D_TMU_DIWalue_16 = 16, /* Pp/16 */
91 D_TMU_DIVvalue_64 = 64, /* Pp/6d */
92 D_TMU_DIVWalue_256 = 256, /* Pp/256 */
93 D_TMU_DIWalue_1024 = 1024 /* P/1024 */
94

95 }T_TMU_PClockDiv;

96

97 /* */

98 typedef void (*TMU_TIMEOUT_CALLBACK)(void);

99

100 * ==== ==== *

101 /* */

102 typedef struct {

103

104 T_TMU_ClockSelect  mClockSelect; /* */
105 T_TMU_IntcPri mintcPri; /* TMU_ */
106

107 } T_TMU_TimerTYPE;

108

109 /* TCOR */

110 typedef struct {

111

112 unsigned long mTimeValue; /* */
113

114 } T_TMU_SETTCOR_INFO;

115

116 /* TMU */

117 typedef struct {

118

119 T_TMU_ClockSelect mClockSelect; /* */
120 TMU_TIMEOUT_CALLBACKmfunc; /* */
121

122 } T_TMU_SAVE_INFO;

123

124 /* */

125 typedef struct {

126

127 T_TMU_ClockSelect  mClockSetting;

128 T_TMU_PClockDiv mClockDivValue;

129
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130 } T_TMU_CLOCK_SELECT;

131

132 /* ==== ==== */

133 void tmuO_create(T_TMU_TimerTYPE *i_pTimerType);

134 void tmuO_start(T_TMU_SETTCOR_INFO *i_pTCORInfo, TMU_TIMEOUT_CALLBACK i_func);
135 void tmu0_stop(void);

136 void tmu0_compare_match(void);
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4) "intprg.c"

TMUO
1 /*
2 INTC_RESPONSEWAIT
3 int_responstime_wait()
4 int_responstime_wait() common.src
5
6 5Pcyc
7 int_responstime_wait() Icyc  3cyc
8 wait
9
10 mint_responstime_wait()
11 H"0E >= (1/Pcyc*5cyc)/(1/1cyc*3cyc)
12 1
13
14 )
15 1¢p=266.66MHz Pp=33.33MHz
16
17 */
18 #define INTC_RESPONSEWAIT (0x0000000E)
19
20
21
22 /* H"400 TMU ch-0 underflow interrupt */
23 void INT_TMUO_TUNIO(void)
24 {
25 /* */
26 if((TMUO.TCR & 0x0100) == 0x0100)
27 {
28 /* */
29 TMUO.TCR &= ~0x0100;
30
31 /* */
32 tmu0_compare_match();
33
34 /* */
35 int_responstime_wait_for_tmu0();
36 }
37
38 }
39
40
41
42 void int_responstime_wait_for_tmuO(void)
43 {
44 unsigned short dummy;
45
46 /* */
47 dummy = TMUO.TCR;
48 int_responstime_wait(INTC_RESPONSEWAIT); /* */
49 }
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TMUO

TMUO 1 TMUO TMUO

1

1
2
3 ;TMU
4 ;H"400 TMU TUNIO
5 .data.b H"10
6
7
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6.

SH-4A (R1J09B0090)

SH7730 (R1J09B0339)
( )
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