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FL-EA1EIZE-VYDY Ly aAERERMIZEYET,
(%]
tcyc = 13.9ns, CKS = 16, RTCOR = 70, Ref_Cyc =4096 & 3% &

o UTLyvahyr 2Oy 7 ER : tcye X CKS =222 (ns)
o 1[EM7=V DY 7Ly afflERFHE  : tcyc X CKSXRTCOR = 15.54 (us)
o 4096 [EIDY 7 Ly = MR : teyc X CKS X RTCOR X Ref_Cyc = 63.65 (ms)

e SDRAM D tRC (U 7 L oA 7 )LEE)
tRC(MINY S (TCYC X TIC) 4 (TT) reeitieiie ettt ettt ettt te et e et e et e s ete e e ate e saeeenbeeeateeebeeeteesaeeans (& 9)
GE] Tr=tcyc
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612 SDRAM > > 7 v ) — R& A4 2 76 X 712 SDRAM X— R v ) — % 1 2 7 ¥ 8| SDRAM
VTN TA A I TR KT SDRAM N—R T A R H A 2 7B, % LTI 1012 SDRAM A — k
V7 byvaBA I 7HzRrLET, NTIE CSBWCR LA X D4y 4 WTRP[1:0]=B'01 (Tap=1) |
WTRCDI[1:0]=B'02 (Trw=2) , A3CL[1:0]=B'01 (Tcw=1) . TRWL[1:0]=B'01 (Trwl=1) . WTRC[1:0]=B'02 (Trc=5)
ICRE LT a ofT,

( caawer )

CS3WCR. CS3WCR. CS3WCR.
WTRCDI1:0] A3CL[1:0] WTRP[1:0]
13.9ns BT THE THRE
_ (72MHZ)‘W—/
Tr Trw Trw Tcl Tew Td1l Tde Tap Tr
Y u
cKio Y Y Y Y Y Y Y Y Y
tAD1=2-10.5ns tAD1=2-10.5ns tAD1=2-10.5ns
Al4~Al12, N — . r
=]
Ao X [ a7 ELz X | »5a7kLz X X:_

tAD1=2-10.5ns
>

ALl X [ao7rux X:_

tCSD1=2-10.5ns tCSD1=2-10.5ns
cs3# \ \
tRWD1=2-10.5ns tRWD1=2-10.5ng
RD/WR# /

tRASD1=2-10.5ns | tRASD1=2-10.5ns
L ———

tY——" |
tSI tHI | min0.8ns

minl.5ns

RAS# \ \

tCASD1=2-10.5ns | tCASD1=2-10.5ns

- \

CAs# 4 \ /

tDQMD1=2-10.5ns CL=2 tDQMD1=2-10.5n§ tDQMD1=2-10.5ns
> - >
DQMU,
DQML \ \
max5.4ns |_tAC tOH | min3ns
minons [_tLZ_] tHZ | max5.4ns
tRDS2=min7ns | tRDH2=min2ng
D15~
DO
cmd cmd | F— kT U Fr— TRt cmd
ACTV READA ACTV
min20ns
min45ns min20ns

tRC [ min67.5ns

'y

o——»  SH7264MACHE
o : SDRAMMDACHE

cmd | : SDRAMa T K

X6 SDRAM L 24 ILY)— K& A4 2254l
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CS3WCR. CS3WCR. CS3WCR.
WTRCD[1:0] A3CL[1:0] WTRP[1:0]
13.9ns THE THE TBE
(72MHz) Y
- > Tew Td1~Td6 Td7 Td8
Tr Trw Trw Tcl Tc2 Tc3~Tc8 Tde Tap Tr

ckod y 1 Y Y v

1
tAD1=2-10.5ns tAD1=2-10.5ns tAD1=2-10.5ns
- -

Y Y Y Y Y

tAD1=2-10.5ns

|
\
Al4~A12, ; 1 h3 L4 DJ[ ns S B
ALO~AL aY7 KLR L7 ko= TH’SS‘ X poL7 KL X

t
tAD1=2-10.5ns

ALl 0% ELR (f / X:_

tCSD1=2-10.5ns tCSD1=2-10.5ns

CS3#

\ \

tRWD1=2-10.5ns

tRWD1=2-10.5ns

RD/WR#

tRASD1=2-10.5ns | tRASD1=2-10.5ns
- | 4

b
tSl tHI_| mino|.8ns

_ minl1.5n: ((
RAS# 1 \ \
tCASD1=2-10.5ns tCASD1=2-10.5ns
CASH (" 4 \| /
]
tDQMD1=2-10.5ns CL=2 tDQMD1=2-10.5ns tDQMD1=2-10.5ns
DQMU, T \
DQML ((
2] max5.4ns | tAC tOH | min2ns
minons [_tLZ ] tHZ | max5.4ns

|
tRDS2=min7ns | tRDH2=min2ns

XX

D15~D0 m

P——

cmd cmd cmd cmd F— T Fr—FER cmd
ACTV READ READ READA ACTV
min20ns |
min45ns min20ns

\

min67.5ns

o> : SH7264DACHHE
F—HNRIMEI6E w b THEHHE SN I=SDRAMM > D16/3A F/A—R b1 — KlE, N—X FRID Y — FZE8EE#H L TITLVET .

> SDRAMDACKTE L % b FFUFr—UE— FEERL TS, TEOREADI T Y KEIEMREADAT T > EART SN E T,

cmd | : SDRAMaw Y K

K7 SDRAM 16 /8 R/A—R R — K& A 2245
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CS3WCR.
WTRCD[1:0]
THE

CS3WCR.
TRWL[1:0]

CS3WCR.
WTRP[1:0]

13.9ns THE

_ (72MHz)

Tr Trw Trw Tcl Trwl Tap Tr
cKio | R A T v Y Y v ¢
tAD1=2-10.5ns tAD1=2-10.5ns | tAD1=2-10.5ns
> P o———— P
Al4a~Al2, N — N
u]
Ao A X 57 FLR 5547 KLRY X
tAD1=2-10.5ns
Al1 X | am7rLz X
tCSD1=2-10.5ns tCSD1=2-10.5ns
CS3# \
tRWD1=2-10.5ns tRWD1=2-10.5ns
> ) ——————— P
RD/WR# /
tRASD1=2-10.5ns | tRASD1=2-10.5ns

— | ¢+
tSI tHI | min0.8ns
min1.5ns [ >

RAS# ) \ \

tCASD1=2-10.5ns | tCASD1=2-10.5ns
> >

CASH# X /

tDQMD1=2-10.5ns tDQMD1=2-10.5ns
DQMU,
DQML \
twDD2=max10.5ns | tRDH2=min2ns
| o>
tSl tHI
minl.5ns > min0.8ns
D15~D0
cmd cmd F— T Fr—Rh cmd
ACTV WRITA ACTV
_ min20ns J‘ min1CLK+20ns _
[(RAS ] min4sns o tRP__| min20ns
_ tRC | min67.5ns B _
e——» : SH7264MACHHHE
o——» : SDRAMDACH*
cmd | : SDRAMa T Y K
B8 SDRAM Y2 ILS4 FBA T4l
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CS3WCR. CS3WCR. CS3WCR.
WTRCD[1:0] TRWL[1:0] WTRP[1:0]
13.9ns BT THRE TRE
_ (72MHz)
Tr Trw Trw Tcl TczTTc7 Tc8 Trwl Tap Tr
A D S ST N N AN
tAD1=2-10.5ns tAD1=2-10.5ns ) tAD1=2-10.5ns tAD1=2-10.5ns
Al4a~Al12, N 1 53 h3 L 1 hoL
A10~Al X[ o7 kvz X5 F4DC7 FLa_ A7 FLz X
A1l X | ro7 kL= (0 X
))
tCSD1=2-10.5ns tCSD1=2-10.5ns
CS3# [ \
tRWD1=2-10.5ns tRWD1=2-10.5ns )) tRWD1=2-10.5ns
> > >
RD/WR# ( /
tRASD1=2-10.5ns | tRASD1=2-10.6ns )
>
tSI min0.8ns
min1.5ns > (
RAS# ) \ \
tCASD1=2-10.5ns tCASD1=2-10.5ns
> [ e =
CAS# (( /
))
tDQMD1=2-10.5ns tDQMD1=2-10.5ns
DQMU, \
DQML ()()
tWDD2=max10.5ns | tRDH2=min2ns
>
tSI tHI
min1.5ns[* ¢ min0.8ns
D15~D0 \\XX XXX XX
' L
cmd cmd cmd cmd F—F T F v —RE cmd
ACTV WRIT WRIT WRITA ACTV
min20ns min1CLK+20ns
L7—>
min45ns min20ns
-m min67.5ns -

o—» : SH7264MACHE
o : SDRAMMDACHE

cmd | : SDRAMaT Y K

F—ANRMEI6E v F TEEEINF-SDRAMADI6/AS F/IN—R k54 MME. N—RX FRIOT A FZE8EERKEL TITWLET,
CDEE A—FTUFr—CF—FEBRLTVD L, TEIOWRITIT Y REIEOWRITAI T Y KARITShET,

X9

SDRAM 16 /3 F/IX—RX RS54 RB A S5
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CS3WCR. CS3WCR.
13.9ns WTRP[1:0] WTRC[1:0]
_(72MHz) <5 TRE
Tp Tpw Trr Trc Trc Trc Trc Trc Tr
CKIO Y Y Y Y Y Y Y Y Y
tAD1=2-10.5ns tAD1=2-10.5ns
Al4a~Al2,
A10~A1 >< >< X
All X

tCSD1=2-10.5ns

CS3#

-

RD/WR#

tCSD1=2-10.5ns tCSD1=2-10.5ns tCSD1=2-10.5ns

RWD1=2-10.5ns

-

-

tRWD1=2-10.5ns

tRASD1=2-10.5ns |tRASD1=2-10.5ns tRASD1=2-

[asr] | [Hr
| minl.5ns min0.8ns=

10.5ns tRASD1=2-10.5ns

RAS#
tCASD1=2-10.5ns | tCASD1=2-10.5ns
CAS#
DQMU,
DQML g
(Hi-Z)
D15~D0
cmd cmd cmd
PALL REF ACTV

min20ns

min67.5ns

o—» : SH7264DACHE
oe——» : SDRAMMDACH %

cmd

: SDRAMa T v K

K10 SDRAMA— UL v a% 4 3546
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3. EIJ0FS5LUYREK

31 BEIJOVSLIZOLVTOMHE

SH7264 1%, HANIZ K> TRAEENE RAM OAED IMB £7213 640KB L B b/, BETFa /T LD
v a U BRERCLVAXORTCE AR TIVNENDLY T, TODORT I r—ra /) — hTi
IMB & 640KB D 2 2D T — 7 ZA~_R— 2 % AE L CTWET,

640KB WX T A4 b7 a T 7 b BMREER L7 AU R FF PR RAM ~E X AT Z L3 TE 202, 640KB
RO — 27 Z2_R—2F, VAT hary ha—,L LA %5 (SYSCRS) I254 N 7uT 7 NOEREZRELT
W,

AT 2H-MEMEE L7 BT, MIST 2V —7 A= Z2fH L T ZEuy,
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32 HrIFNTasgSLU R "hwsetup.c' (1)

1 /

2 *  DISCLAIMER

3 *

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

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

6 *

7 * This software is owned by Renesas Electronics 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 * ELECTRONICS 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 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 * (C) 2009(2010) Renesas Electronics Corporation. All rights reserved.

29 *FUUELLE COMMENT™'''*********xxx Tachnical reference data
30 * System Name : SH7264 Sample Program
31 * File Name : hwsetup.c
32 *  Abstract : Hardware initialization function
33 * Version : 1.02.00
34 * Device : SH7262/SH7264
35 *  Tool-Chain : High-performance Embedded Workshop (Ver.4.07.00).
36 * : C/C++ compiler package for the SuperH RISC engine family
37 * : (Ver.9.03 Release00).
38 * 0S > None
39 *  H/W Platform: M3A-HS64G50(CPU board)
40 * Description :
41
42 *  History : Jan.13,2009 Ver.1.00.00
43 * : Jun.29,2009 Ver.1.01.00 Changed FILE FORMAT
44 * : Apr.07,2010 Ver.1.02.00 Changed the company name
45 *"""'E1LE COMMENT END' /
46 #include "iodefine.h"
47
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33 HrUINTAFSLURE "hwsetup.c' (2)
48 /* ==== Prototype declaration ==== */
49 void HardwareSetup(void);
50
51 * ==== referenced external Prototype declaration ==== */
52 extern void io_set_cpg(void);
53 extern void io_init_bsc_csO(void);
54 extern void io_init_sdram(void);
55 extern void io_init_cache(void);
56 static void init_puram_section(void);
57 void set_acswr(void);
58
59 #pragma section ResetPRG
60 /*""FUNC COMMENT""*
61 * 1D :
62 * Qutline : Hardware initialization function
63 e ——————————
64 * Include - 1odefine.h
65 e —————————
66 * Declaration void HardwareSetup(void);
67 A —————————
68 * Description : The initial settings of CPG, PFC, and BSC (Flash memory
69 * : access control and SDRAM initialization) are processed.
70 e —————————
71 * Argument void
72 A —————————
73 * Return Value : void
74 B ettt P
75 * Note - None
76 *""EUNC COMMENT END' /
77 void HardwareSetup(void)
78 {
79 /*====CPG setting====*
80 io_set_cpg(Q);
81
82 *====CSO initialization====*
83 io_init_bsc_cs0();
84
85 *====SDRAM area initialization====*
86 /* -—-—- Switches AC characteristics ---- */
87 init_puram_section();
88 set_acswr();
89
90 io_init_sdram(Q);
91
92 /*====Cache setting====*/
93 io_init_cache();
94 3}
95

RJJ06B0999-0201 Rev.2.01
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34 HIUITNLTAGTSLYRE "hwsetup.c' (3)

96 /*"""FUNC COMMENT""*

97 * 1D :

98 * Outline : URAM section transfer from ROM to internal RAM

99 P
100 * Include : i1odefine.h

101 e
102 * Declaration : static void init_puram_section(void);

103 P
104 * Description : Transfers the program in the URAM section from

105 * : ROM to internal RAM.

106 * : Transfer must be executed before setting the SDRAM.

107 * : This function transfers the URAM section separately before

108 * : initializing other sections.

109 P
110 * Argument : void

111 P
112 * Return Value : void

113 P
114 * Note : None

115 *'""'"FUNC COMMENT END'"* /
116 static void init_puram_section(void)

117 {

118 unsigned long *src, *end, *dst;

119

120 src = (unsigned long *)__sectop("'PURAM™);

121 end = (unsigned long *)__secend("'PURAM™);
122 dst = (unsigned long *)__sectop("'RPURAM™);
123
124 while(src < end){
125 *dst++ = *src++;
126 3}
127 3}
128
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35 HIUITNTAFTSLYRE "hwsetup.c' (4)

129 #pragma section URAM
130 /*"""FUNC COMMENT""*

131 * 1D :
132 * Qutline : AC characteristics switch function
133 e
134 * Include : 1odefine.h
135 e
136 * Declaration : void set_acswr(void);
137 e e e
138 * Description : Extends the AC characteristics delay time.
139 e e
140 * Argument : void
141 e e
142 * Return Value : void
143 e e
144 * Note : None
145 *""""FUNC COMMENT END'™" /
146 void set_acswr(void)
147 {
148 volatile unsigned long reg;
149
150 /* ==== Sequence to write to the ACSWR register ==== */
151 do{
152 BSC.ACKEYR = 0;
153 BSC.ACKEYR = 0;
154 BSC.ACSWR.LONG = 0Ox2; /* Extends the delay time */
155 Jwhile(BSC.ACSWR.LONG != 0x2 ); /* Checks ACSWR register correctly written */
156
157 }
158
159 /* End of File */
160
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36 HF)ILTFAs 5L R+ "bscsdram.c” (1)

1 /

2 *  DISCLAIMER

3 *

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

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

6 *

7 * This software is owned by Renesas Electronics 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 * ELECTRONICS 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 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 * (C) 2008(2010) Renesas Electronics Corporation. All rights reserved.

29 *FUUELLE COMMENT™'''*********xxx Tachnical reference data
30 * System Name : SH7264 Sample Program
31 * File Name : bscsdram.c
32 *  Abstract : SH7264 Initial Settings
33 * Version : 1.02.00
34 * Device : SH7262/SH7264
35 *  Tool-Chain : High-performance Embedded Workshop (Ver.4.07.00).
36 * : C/C++ compiler package for the SuperH RISC engine family
37 * : (Ver.9.03 Release00).
38 * 0S > None
39 *  H/W Platform: M3A-HS64G50(CPU board)
40 * Description :
41
42 *  History : Feb.02,2008 Ver.1.00.00
43 * : Jun.29,2009 Ver.1.01.00 Changed FILE FORMAT
44 * : Apr.07,2010 Ver.1.02.00 Changed the company name
45 *"""'E1LE COMMENT END' /
46 #include "iodefine.h"
47
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3.7 B F)LFasgS5 L) Rk "bscsdram.c’ (2)

48 /* ==== Macro name definition ==== */
49 /* The address when writing in a SDRAM mode register */
50 #define SDRAM_MODE (*(volatile unsigned short *)(0Oxfffc5040))
51
52 /* ==== Prototype Declaration ==== *
53 void io_init_sdram(void);
54
55 #pragma section ResetPRG
56 /*""'FUNC COMMENT""*
57 * 1D :
58 * Qutline - SDRAM 16 bit bus width connection settings
59 e e
60 * Include : i1odefine.h
61 e
62 * Declaration : void io_init_sdram(void);
63 e
64 * Description : A connection setup to SDRAM of CS3 space.
65 * : The PFC setting is set by bit manipulation not to change the PFC
66 * : set value which iIs set by other process.
67 e e
68 * Argument : void
69 e
70 * Return Value : void
71 e
72 * Note - None
73 *""""FUNC COMMENT END'"* /
74 void io_init_sdram(void)
75 {
76 volatile int j = 133; /* 200usec wait count */
77
78 * ==== PFC settings ==== *
79 PORT.PCCR2.BIT.PC8MD = 1u; /* CS3# */
80 PORT.PCCR1.BIT.PC7MD = 1u; /* CKE */
81 PORT.PCCR1.BIT.PC6MD = 1u; /* CAS# */
82 PORT.PCCR1.BIT.PC5MD = 1u; /* RAS# */
83 PORT.PCCR1.BIT.PC4MD = 1u; /> DQMU# */
84 PORT.PCCRO.BIT.PC3MD = 1u; /* DQML# */
85 PORT.PCCRO.BIT.PC2MD = 1u; /* RD/WR# >/
86
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38 HrF)ILTFAasgS5 L) Rk "bscsdram.c” (3)

87 /* ==== 200us interval elapsed ? ==== *

88 while(-- > 0){

89 /* wait */

90 3}

91

92 * ==== CS3BCR settings ==== */

93 BSC.CS3BCR.LONG = 0x00004400ul;

94 /*

95 Idle Cycles between Write-read Cycles
96 and Write-write Cycles : O idle cycles
97 Memory type :SDRAM

98 Data Bus Size : 16-bit

99 */

100

101 * ==== CS3WCR settings ==== */

102 BSC.CS3WCR.SDRAM.LONG = 0x0000288aul ;

103 /*

104 Precharge completion wait cycles: 1 cycle
105 Wait cycles between ACTV command

106 and READ(A)/WRITE(CA) command : 2 cycles
107 CAS latency for Area 3 : 2 cycles

108 Auto-precharge startup wait cycles : 1 cycle
109 Idle cycles from REF command/self-refresh
110 Release to ACTV/REF/MRS command

111 : 5 cycles

112 */

113

114

115 * ==== SDCR settings ==== *

116 BSC.SDCR.LONG = 0x00000809ul;

117 /*

118 Refresh Control :Refresh

119 RMODE :Auto-refresh is performed

120 BACTV :Auto-precharge mode

121 Row address for Area 3 : 12-bit

122 Column Address for Area 3 : 9-bit

123 */

124

125 /* ==== RTCOR settings ==== *

126 BSC.RTCOR.LONG = 0xa55a0046ul; /*

127 15.625us/222ns

128 = 70(0x46)cycles per refresh

129 */

130

131

132

133
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39 w7 )LTFasg 5L R+ "bscsdram.c’ (4)

134 /* ==== RTCSR settings ==== */

135 BSC.RTCSR.LONG = Oxa55a0010ul;

136 /*

137 Initialization sequence start

138 Clock select B-phy/16

139 Refresh count :Once

140 */

141

142 /* ==== Written in SDRAM Mode Register ==== */

143 SDRAM_MODE = 0; /*

144 The writing data is arbitrary

145 SDRAM mode register setting CS3 space
146 Burst read (burst length 1)./Burst write
147 */

148 }

149

150 /* End of File */

151
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4, BERXTIAVF

o VI N Tw=aT )L
SH-2A. SH2A-FPU Y7 h =7 ~==7 /L Rev.3.00
(BFRENZIYF AT L7 hu =7 ADR—LR—UNHAFLTLEEN, )

o N—RUyTvw=aT )b
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