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SH7763 LCD
1.
1.1
e 2 LCDC 3

LCDC 4 TFT-LCD 4

TFT-LCD ON/OFF
1.2
e LCDC
1.3
° LSI SH7763 Solution Engine MS7763SEQ2
( 0): NOR 16M
Spansion  S29GL128M10TDIR90
( 2,3): DDR-SDRAM 128M
Micron  MT46V32M16TG-6T x 2

. SH7763 (R5S77630AY266BGV)
. CPU : 266.6MHz

SH X 133.3MHz

: 66.6MHz
DDR-SDRAM . 133.3MHz
0 : 66.6MHz

. 0 16 (MD3 = Low MD4 = High )
. 0(MD0O MD2 =Low )
. (MD5 = Low )
. SuperH RISC engine Standard Toolchain Ver.9.3.0.0
. High-performance Embedded Workshop

(-cpu=sh4aldsp -endian=little -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)
R0O1AN0307JJ0100 Rev.1.00 Page 2 of 43

2010.10.27

RENESAS



SH7763

LCD

1.4

LCDC

15
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[Hz]:
LCD 1

(O8] RGB
LCDC
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SH7763 LCD

2. LCDC
2.1 LCDC
LCDC TFT-LCD
RGB
RGB LCD
SH7763
(TFT-LCD )
HSYNC
=
LCDC o) VSYNC
E—
4 —
( 3
DDR-SDRAM)
1 LCDC
2.1.1
LCDC 1
1 1 1
1
LCDC
1 ( )
2
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SH7763 LCD
2.1.2
LCDC 3
. (DOTCLK):
1 ( :LCD_CL2, LCDM_CL2)
. (HSYNC):
1
( :LCD_CL1,LCDM_CL1)
. (VSYNC):
1

- LCD_FLM, LCDM_FLM)
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/'Y
v

®) |4

HSYNC \\
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DATA -
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SH7763 LCD
2.2 LCDC
LCDC
1 LCDC
3
DDR-SDRAM
( 3 DDR-SDRAM )
. - STN/Dual STN/TFT
. - 4/8/12/16/18*
* 18 TET
GND
e 4/8/15/16bpp ( )
o 1/2/4/6bpp
LCD 16 x 1 1024 x 1024
WVGA
3
24 16M 256
2.3 LCDC
LCDC
231
LCDC 4
(2)
o ) .
T OXAXXX XXXX 4
(3)
( )
v
4
Q) 512
2) LCDC
@ 8 (235 )
@) ' (235 )
(4) SH7763
(RJJ09B0260) 37.4.4 2 LCDC
) : Y LDLAOR
16
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SH7763 LCD
2 LCDC
. LCDC (LDDFR)
[ ]
LCDC
(LDSARU)
LCDC
(DSTN ) (LDSARL)
Y LCDC
(LDLAOR)
2.3.2 LCDC
LCDC 3 LCDC
2
(GPI10) LCDC
2 2
3 LCDC
3 LCDC

LCD_D15 0,LCD_DON, LCD_CL1, LCD_CL2, LCD_M_DISP,
LCD_FLM, LCD_VCPWC, LCD_VEPWC

LCDM_D15 0, LCDM_DON, LCDM_CL1, LCDM_CL2,
LCDM_M_DISP, LCDM_FLM, LCDM_VCPWC, LCDM_VEPWC

LCD_CLK

2.3.3 LCDC

LCDC
DOTCLK LCD_CL2( LCDM_CL2) LCD

(TFT ) LCD

LCDC 66MHz
1) -LCDC 0
2 ;

4 LCDC LCDC
4 LCDC

LCD LCDC (LDICKR)
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SH7763 LCD
2.3.4 LCD
LCD LCD
LCD
Q) (STN/DSTN/TFT)
TFT 16
@) LCD_FLM (VSYNC) LCD_CL1 (HSYNC)
(235  HSYNW/VSYNW)
Low High
3) - VSYNC LCD_CL1 (HSYNC) /
(4) :VSYNC HSYNC LCD CL2 /
(5) LCD_M_DISP
(6) LCD_M_DISP /
(7) ( )
)
SH7763 (RJJ09B0260) 37 LCD (LCDC)
37.3.2 LCDC (LDMTR)
5 LCD LCDC
5 LCD
. LCDC (LDMTR)
e VSYNC
e HSYNC
e DISP (
[ ]
e M ( )
e HSYNC
e DOTCLK
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SH7763 LCD

2.3.5
LCD 3 (A) E) @ (e 5

(3) HSYNW = (b)

(1) HTCN = (a) (2) HDCN = (d)

/'Y

(4) HSYNP = (d) +(e)

'y

[y
v

HSYNC — j é
<
] Z  (7) VSYNW = (B)
|
4
| v (5) VTLN = (A)
J Y J §
(6) VDLN = (D)
2
(8) VSYNP = (D)
- ®

(1) HTCN: -1

(2) HDCN: -1

(3) HSYNW: -1

(4) HSYNP: ( + )-1
(5) VTLN: -1

(6) VDLN: -1

(7) VSYNW: -1

(8) VSYNP: ( + )-2

8 LCD

8 )
LCD

HTCN > HDCN

HTCN > HSYNP + HSYNW + 1
HSYNP > HDCN +1

e HDCN

VTLN >VDLN VTLN2>1

LCD
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SH7763 LCD

6 LCDC
6
LCDC (LDHCNR)
LCDC (LDHSYNR)
LCDC (LDVDLNR)
LCDC (LDVTLNR)
LCDC (LDVSYNR)
2.3.6
LCDC 3
LCDC
3 (
)
e | CDVCPWC : High Low
e | CDVEPWC : 2 High 2 Low
e LCDDON High Low
7 LCDC
7
LCDC (LDPMMR)
LCDC (LDPSPR)
LCDC 6
LCDC
(LDPMMR), LCDC ONA ONB | ONC OFFD | OFFE | OFFF
(LDPSPR) < > >e > < >< >e >
LCDC
(LDCNTR) :
DON —_—
v
LCD_VCPWC -=
Lcocle AN ? P
LCD_CL1 L | { -~
LCD_FLM oN
LCD_M DISP .. | v
LCD_Dxx A - : -
LCD_VEPWC . v
A B4
LCD_DON g
LCDC
(LDPMMR) 00 #00,11 11 #00,11 00
LPS[1:0]
6
RO1AN0307JJ0100 Rev.1.00 Page 10 of 43

2010.10.27 RENESAS




SH7763 LCD
LDPMMR LDPSPR
SH7763 (RJJO9B0260) 37 LCD
(LCDC) 37.4.6
2.4 LCDC
LCDC LCD 7
<: LcDC :> <: LcDC :>
LCDC
LCDC @3 ) 1 LCDC: b'1
(INT2MSKR1)
No LCDC
LCDC: Ox1 OxF
vos UNijRm)
LCDC MINTEN,FINTEN,VSINTEN,VEINTEN:
LCDC 1
(LDINTR)
LCD ‘
LCDC 0x0011 _
(LDCNTR) Lepe MWTSFWTSV&NB&VEWTS
(LDINTR)
LCDC
LPS = b'11 1 LCDC: bl
(INT2MSKCR1)

v

< END >
7 LCDC
LCDC LCD 8
< LCcbC >
LCD
LCDC 0x0000
(LDCNTR)
LPS = b'00

(LDPMMR)

C END >
8 LCDC
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SH7763 LCD

e 23 LCDC
LCDC LCD
LCDC ( )

. LDCNTR 0x0000
¢ LCDC
(LDPMMR)  LPS

2.5 LCDC
LCDC 1 LCDC
LCDC
2 LCDC #0
#1
LCDC
#1
#0
/ LCDC
#1
LCDC #1
9
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SH7763

LCD

251

LCDC

(LDSARU)

10

LCDC

/l

FE(

VSYNC
)~

#0

#1

VSYNC

FE

LCDC

#0

v

#0

#0

#0

?#o
LCDC

~——

FE

FE

LDSARU
#1

VSYNC

10

LCDC LDSARU

LCDC

LDSARU

RO1AN0307JJ0100 Rev.1.00
2010.10.27

RENESAS

Page 13 of 43




SH7763 LCD

2.6
2.6.1 VRAM
VRAM ( 3 DDR-SDRAM)
€)) LDPMMR LPS1,LPSO 1
(2) LDCNTR DON 0( )
(3) LDPMMR LPS1, LPSO 0
41

2.6.2 LDCNTR
LDCNTR 0x0011 0x0000

0x0011 LCDC
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SH7763 LCD

3. LCDC
LCDC 1024 x 1024 16bpp CPU
3 DDR-SDRAM
CPU 3 DDR-SDRAM
40%
x ((HDCN+1) x 8 x (VDLN +1))
(%) = x (Hz) x Fbpp) <100
CLKOUT (Hz) x (bit)
( 3 DDR-SDRAM ): 32
( ): 1.375
: 640 x 480
HDCN: 79
VDLN: 479
1 60Hz
: 16bpp
CLKOUT: 66MHz
(1.375 x (79 + 1) x 8 x (479 + 1) x 60 x 16 x 100) / (66000000 x 32) = 19.2%
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SH7763 LCD
4,
LCDC
4.1 TFT-LCD
TET-LCD TET-LCD
411
8 TFT-LCD
8 TFT-LCD ( )
VGA or QVGA ( VGA )
H480 x V640 ( “H (480 x 3) x V640)
R.GB 3 1
R G B
CMOS.R G B 6
41.2
9 TET-LCD
9 TET-LCD ( )
RESB
INI
DEN
HSYNC
VSYNC
CLKIN
R5-0 6 MSB: R5, LSB: R0)
G5-0 6 MSB: G5, LSB: G0)
B5-0 6 MSB: B5, LSB: BO)
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SH7763 LCD
413
10 TFT-LCD
10 TFT-LCD
MODE
CLK VGA tok 38 39.7 417 ns
QVGA 152 158.8 167
HSYNC VGA ths — 648 — CLK
QVGA — 324 —
VGA tap 28 78 166
QVGA 14 38 82
VGA trp 0 88 138
QVGA 0 44 68
VGA trny — 480 —
QVGA — 240 —
thsw — 2 —
VSYNC VGA tvs — 648 — HSYNC
QVGA — 324 —
VGA — — o) —
QVGA — 1) —
VGA — — (6) —
QVGA — ) —
VGA — — 640 —
QVGA — 320 —
tvsw — 1 —
AC
10 VGA LCDC 11
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SH7763 LCD
11 VGA
LCD HTCN: 648/8—1 = 80 0x50
-1
(LDHCNR) HDCN: 480/8-1 = 59 0x3B
-1
LCD HSYNW: g/g-1=0*" 0x0
-1
(LDHSYNR) HSYNP: 568/8-1 = 70 0x46
( +
y—1
LCD VTLN: 648-1 = 647 0x287
-1
(LDVTLNR)
LCD VDLN: 640-1 = 639 Ox27F
-1
(LDVDLNR)
LCD VSYNW: 1-1 0x0
-1
(LDVSYNR) VSYNP: 648-1-2 = 645 0x285
( +
)-2*
*1 TET 2 8
*2 TET
( - )—2
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SH7763 LCD
4.2 TFT-LCD
421
11 TFT-LCD
18 TFT R:5 G:6 B:5
SH7763 TFT-LCD
LCD_D16 R5
LCD_D15 R4
LCD_D13 R3
LCD_D12 R2
LCD_ D11 R1
RO
LCD_D10 G5
LCD_D9 G4
LCD D8 G3
LCD D7 G2
LCD_D6 G1
LCD D5 GO
LCD_D4 B5
LCD D3 B4
LCD D2 B3
LCD D1 B2
LCD_DO Bl
BO
LCD_CL2 CLKIN
LCD_CL1 HSYNC
LCD_FLM VSYNC
LCD_M_DISP DEN
LCD_VEPWC INI
LCD_VCPWC 1 RESB
/RESET D
*18 TFT
GND
(RGB: 5-6-5)

11 TFT-LCD
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SH7763 LCD

4.2.2
TFT-LCD LCDC

ON
(1): VCC (+3.3V) 2 :
ONA 1 - RESB FPGA

. Q): RGB INI  High
RESB FPGA

. (3): RESB VCC (+3.3V) 20ps Low
ONB 6 - RESB FPGA

. (4): RESB INI High
RESB FPGA

OFF
. (5):INI  Low 5 RGB RESB Low
OFFE 6
(6): TFT-LCD OFFF 1

—
—

LCD_VCPWC

LCD_CL1

LCD CL2 1
LCD_FLM OFF

LCD_MDISP , | | e
LCD_Dxx | | T

LCDRESB | |

(FPGA )

LCD_VEPWC
(LCD INI )

_A_
|
o
m
m

LCDC

(LDPMMR) 00 #00,11 11
LPS[1:0]

(1) vee 1 / (5) INI  Low 5

ONA: 1 RGB RESB Low
OFFE: 6

#00,11 00

_ | ]

3
v
y N
v

y N
v

(2)(3) RESB FPGA (6) TFT-LCD

ONB: 6 OFFF: 1

12
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SH7763

LCD

4.3

43.1

1) VGA

(2) LCDC

3 @
(4)

4.3.2
13

(W480 x H640)

4

TFT-LCD

CPU

LCDC

C

<main() >

)

v

< make_gradation() >

v

LCDC
<lcdc_init() >

v

v

LCDC
<lcdc_start() >

v

D_LCDC FRAME NUM

LCDC
< ledc_chgadr() >

v

v

LCDC
<lcdc_stop() >

v

D_LCDC_FRAME_NUM =4

LCDC

LCDC

LCDC LCD

D_LCDC_FRAME_NUM = 4

LCD

LCDC LCD

LCDC

13
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SH7763 LCD
4.3.3 LCDC
14 16 LCDC
START
< lcd_init() >
GPIO -LCD_VCPWC
- LCD_VEPWC
- LCD_DON
-LCD_M_DISP
-LCD_CL1
-LCD_CL2
-LCD_FLM
- LCD_Dxx (xx = 0-15)
Y
. LCDC
LCDC LDICKR JICKSEL  :b'10
( ) (LCD_CLK)
-DCDR  :b'000001
11
+ LCD
LCDC (LDMTR) -FLMPOL,CLIPOL  :b1
VSYNC,HSYNC
-DISPPOLDPOL  :b'0
DEN,DATA
- CLICNT,CL2CNT  :b'0
HSYNC,DOTCLK
- MIFTYP  :b101011
TFT 16
9
(LDDFR) :
-DSPCOLOR 001011101
,64K  (RGB: 5-6-5), 16bpp
Y
Leoe "TRoT b0
(LDSMR) '
LCDC .
(LDSARU)
LcDC . Y
(LDLAOR)
14 LCDC 1)
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SH7763 LCD
Lepe . LCDC @
_HDCN  :59
(LDHCNR) 480/8.1
HTCN  :80
HSYNC  :648/8-1
v
. LCDC @
LcDC
HSYNW  :0
(LDHSYNR) HSYNC 8/8-1
HSYNP  :70
HSYNC - 568/8-1
y
Lcpe . LCDC o)
- VDLN: 639
(LDV LNR) 640.1
Lcpe .« LCDC @
- VTLN: 647
(LDVTLNR) VSYNC  648-1
Lcpe .« LCDC 3)
- VSYNW: 0
(LDVSYNR) VSYNC 11
- VSYNP: 647
VSYNC 648+1-2
LCDC - VCPE VEPE: b'1
(LDPMMR) LCD_VCPWC LCD_VEPWC
- ONA: b'0000
1
- ONB: b'0101
y 6
- ONC: b'1111
LCDC 0
(LDPSPR) - OFFD: b'1111
0
- OFFE: b'0101
6
- OFFF: b'0000
1
y
Lcoe « VRAM
(LDLIRNR) - LIRN: 2
15 LCDC @)
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SH7763 LCD
1 ) -LCDC :b'l
(INT2MSKR1) LCDC
v
B ) -LCDC :b'0101
(INT2PRI9) Lcebe .
v
« LCDC
LCDC (LDINTR) - FINTEN 1b'l
- FINTS :b'0
A
! ) -LCDC 1b'1l
(INT2MSKCR1) LeDC
v
C END >
16 LCDC (3)
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SH7763 LCD
4.3.4 LCDC
17 LCDC
START
<lcdc_start() >
. LCD
LCDC
- 0x0011
(LDCNTR) LeD
(LDPMMR) :
PS =b'112
C END >
17 LCDC
18 LCDC
START
<lcdc_stop() >
- LCD
LCcbC
- 0x0000
(LDCNTR) .
(LDPMMR) :
LPS = b'002
Yes
C END >
18 LCDC
435 LCDC
19 LCDC LCDC
START
< lcd_chgadr() >
v
fig_chg « flg_chg D_LCDC_SIDECHG_ON
v
C END >
19 LCDC
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SH7763 LCD
4.3.6 LCDC
20 LCDC Lcpe
FINTS
e INTC Py 5 ) WA
START
<ledc_int() >
LCDC No
(LDINTR) . LCDC
FINTS =1?
LCDC
(LDINTR) *LCDC FS 0
LCDC . LCD
- LDSARU
(LDSARU)
v Leoe
flg_chg « flg_chg D_LCDC_SIDECHG_OFF

—

for WAIT « INTC 5Pg WAIT
< END )
20 LCDC
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SH7763 LCD
4.3.7
12
12

( )
P ( ) ROM | 0x00002000 | PO
C ROM ( MMU
C$BSEC ROM )
C$DSEC ROM
D ( ) ROM
B RAM | 0x08000000
R RAM
S RAM | OXOFFFF9FO
INTHandler / ROM | 0x80000400 | P1
VECTTBL ROM ( MMU

)

INTTBL ROM
PINtPRG ROM
SP S TLB RAM | OX8FFFFDFO
RSTHandler ROM | 0OxA0000000 P2
PResetPRG ROM ( MMU
PnonCACHE ( ROM )
B_LCD_BUFF | LCDC RAM | OXAE000000
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SH7763 LCD

S.

Q) "main.c"

1 /

2 * DISCLAIMER

3

4 * This software is supplied by Renesas Electronics Corporation. and is only
5 * intended for use with Renesas products. No other uses are authorized.

6

7 * This software is owned by Renesas Electronics Corporation. 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) 2010. Renesas Electronics Corporation., All Rights Reserved. */
29 /*"""FILE COMMENT'"""******xxxxxx Tachnical reference data

30 * System Name : SH7763 Sample Program

31 * File Name : main.c

32 * Abstract : SH7763 LCDC

33 * Version : Ver 1.00

34 * Device : SH7763

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.05.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.03 release00)
37 * 0S : None

38 * H/W Platform : MS7763SE02

39 * Description : SH7763 LCDC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 08.July.2010 Ver. 1.00 First Release

46 *""EJLE COMMENT END™ /

47

48 #include <machine.h>

49 #include "iodefine.h"

50 #include "lcdc.h"

51 #include "framebuf.h"

52

53 * ==== ==== */

54 void main(void);

55

56

57 /*"""FUNC COMMENT""*

58 * ID :

59 * Qutline :
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SH7763 LCD

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

* LCDC
* Include
* Declaration : void main(void)
* Description : LCD VGA (LCDC_WAIT_CHGSIDE)
* -
* (LCDC_WAIT_STOP)
*
* Limitation
*
* Argument I none
* Return Value I none
* Calling Functions :
*'"""FUNC COMMENT END' /
void main(void)
{
unsigned long j;
/* */
make_gradation();
/* LCDC : LCD VGA */
lcde_init(Q);
while(l)
{
/* LCDC : LCD */
lcdc_start();
for(g_tbl_num=0;g_tbl_num<D_LCDC_FRAME_NUM;g_tbl_num++)
{
/* LCDC */
Icdc_chgadr();
/* */
for(J=0;j<D_LCDC_WAIT_CHGSIDE; j++)
{
3
3
/* LCDC LCD */
lcdc_stop();
/* */
for(§J=0;j<D_LCDC_WAIT_STOP;j++)
{
¥
b
3

/* End of File */

RO1AN0307JJ0100 Rev.1.00
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SH7763 LCD

2 "framebuf.c"

1 /

2 * DISCLAIMER

3

4 * This software is supplied by Renesas Electronics Corporation. and is only
5 * intended for use with Renesas products. No other uses are authorized.

6

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

9

10 * THIS SOFTWARE 1S 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) 2010. Renesas Electronics Corporation., All Rights Reserved. */
29 /*"""FILE COMMENT'"""*****xxxxxx Tachnical reference data

30 * System Name : SH7763 Sample Program

31 * File Name : framebuf.c

32 * Abstract : SH7763 LCDC

33 * Version : Ver 1.00

34 * Device : SH7763

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.05.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.03 release00)
37 * 0S : None

38 * H/W Platform : MS7763SE02

39 * Description : SH7763 LCDC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 08.July.2010 Ver. 1.00 First Release

46 *""EJLE COMMENT END'™ /

47

48

49 #include <machine.h>

50 #include "iodefine.h"

51 #include "framebuf.h"

52

53 unsigned long g_tbl_num = O;

54

55 * e ———— *

56 #pragma section _LCD_BUFF

57 unsigned short lcdc_bufO[D_LCDC_HEIGHT][D_LCDC_WIDTH];

58 unsigned short lcdc_bufl[D _LCDC_HEIGHT][D_LCDC_WIDTH];

59 unsigned short lcdc_buf2[D_LCDC_HEIGHT][D_LCDC_WIDTH];

60 unsigned short lcdc_buf3[D_LCDC_HEIGHT][D_LCDC_WIDTH];

61 #pragma section

62
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63 * ==== ==== *

64 void* tbl_lcdc_buf[4] = {

65 Icdc_bufO,

66 Icdc_bufl,

67 Icdc_buf2,

68 Icdc_buf3

69 ¥

70

71 /* ==== ==== */

72 void make_gradation(void);

73

74

75 /*"""FUNC COMMENT"

76 * 1D

77 * Qutline

78 * LCDC

79 * Include

80 * Declaration : void make_gradation(void)
81 * Description RGB565 16bpp
82 *

83 * Limitation

84 *

85 * Argument > none

86 * Return Value > none

87 * Calling Functions

88 *'"""FUNC COMMENT END'

89 void make_gradation(void)

90 {

91 static unsigned long i;

92 static unsigned long j;

93 unsigned short pixel0 = 0;

94 unsigned short pixell = 0;

95 unsigned short pixel2 = 0;

96 unsigned short pixel3 = 0;

97

98 for(i=0;i<D_LCDC_HEIGHT;i++)

99 {

100 for(§=0;j<D_LCDC_WIDTH; j++)

101 {

102 Icdc_bufO[i][j] = pixelO;

103 Icdc_bufl[i][j] = pixell;

104 lcdc_buf2[i][j] = pixel2;

105 lcdc_buf3[i][j] = pixel3;

106

107 ifC(CJ1=0) & ( g%W0) == 0 ) )
108

109 pixel0 += D_LCDC_PATTERNO;
110 pixell += D_LCDC_PATTERN1;
111 pixel2 += D_LCDC_PATTERNZ2;
112 pixel3 += D_LCDC_PATTERN3;
113 }

114 }

115 pixel0 = 0;

116 pixell = 0;

117 pixel2 = 0;

118 pixel3 = 0;

119 }

120 }

121

122

123 /* End of File */
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3) "framebuf.h"

1 /

2 * DISCLAIMER

3

4 * This software is supplied by Renesas Electronics Corporation. and is only
5 * intended for use with Renesas products. No other uses are authorized.

6

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

9

10 * THIS SOFTWARE 1S 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) 2010. Renesas Electronics Corporation., All Rights Reserved. */
29 /*"""FILE COMMENT'"""*****xxxxxx Tachnical reference data

30 * System Name : SH7763 Sample Program

31 * File Name : framebuf.h

32 * Abstract : SH7763 LCDC

33 * Version : Ver 1.00

34 * Device : SH7763

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.05.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.03 release00)
37 * 0S : None

38 * H/W Platform : MS7763SE02

39 * Description : SH7763 LCDC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 08.July.2010 Ver. 1.00 First Release

46 *""EJLE COMMENT END'™ /

47

48 #ifndef _FRAMEBUF_H_

49 #define _FRAMEBUF_H_

50

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

52 #define D_LCDC_FRAME_NUM 4

53

54 #define D_LCDC_WIDTH 480 /* */

55 #define D_LCDC_HEIGHT 640 /* */

56

57 #define D_LCDC_PATTERNO 0x2000

58 #define D_LCDC_PATTERN1 0x0100

59 #define D_LCDC_PATTERN2 0x0004

60 #define D_LCDC_PATTERN3 0x2104

61

62 /* ==== ==== */
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63
64
65
66
67
68
69

extern void* tbl_lcdc_buf[D_LCDC_FRAME_NUM];

/* ==== =—=== */

extern unsigned long g_tbl_num ;

#endif /* _FRAMEBUF H_ */
/* End of File */
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4) "lcde.c”

1 /

2 * DISCLAIMER

3

4 * This software is supplied by Renesas Electronics Corporation. and is only
5 * intended for use with Renesas products. No other uses are authorized.

6

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

9

10 * THIS SOFTWARE 1S 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) 2010. Renesas Electronics Corporation., All Rights Reserved. */
29 /*"""FILE COMMENT'"""*****xxxxxx Tachnical reference data

30 * System Name : SH7763 Sample Program

31 * File Name : lcdec.c

32 * Abstract : SH7763 LCDC

33 * Version : Ver 1.00

34 * Device : SH7763

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.05.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.03 release00)
37 * 0S : None

38 * H/W Platform : MS7763SE02

39 * Description : SH7763 LCDC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 08.July.2010 Ver. 1.00 First Release

46 *""EJLE COMMENT END'™ /

47

48

49 #include <machine.h>

50 #include "iodefine.h"

51 #include "lcdc.h"

52 #include "framebuf._h"

53

54

55

56 long g_flg_chg = D_LCDC_SIDECHG_OFF;

57

58 /*"""FUNC COMMENT""

59 * ID :

60 * Outline :

61 * :  LCDC

62 * Include :
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63 * Declaration : void lcdc_init(void)

64 * Description : LCDC

65 * : LCD

66 *

67 *

68 *

69 * Limitation

70 *

71 * Argument > none

72 * Return Value > none

73 * Calling Functions :

74 *""FUNC COMMENT END™ /
75 void lcdc_init()

76 {

77 unsigned long dummy;

78

79 /* GPIO */

80 /* ———- —-——*/

81 GPIO.PSEL2.BIT.PTSEL25 = O;

82 GPIO.PSEL2.BIT.PTSEL24 = O;

83 GP10.PSEL2_BIT.PTSEL22 = 0;

84 GP10.PSEL3.BIT.PTSEL33 = 0;

85 GP10.PSEL3.BIT.PTSEL31 = O;

86 GP10.PSEL3.BIT.PTSEL30 = O;

87

88 /* ———- -— */

89 GP10.PICR.BIT.PI5MD = O;

90 GP10.PJCR.WORD = 0x0000;

91 GP10.PKCR.WORD = 0x0000;

92 GP10.PLCR.WORD = 0x0000;

93

94 /* ———- —-—*/

95 LCDC.LDICKR.WORD = 0x2101;

96 /* bitl3:12(ICKSEL)=01 LCD_CLK( )} */

97 /* bit5:0(DCDR)=000001 1/1 */

98

99 /* ———- —-—*/

100 LCDC.LDMTR.WORD = OxC42B;

101 /* bitl5(FLMPOL)=1 Vsync "L */
102 /* bitl4(CL1POL)=1 Hsync "L" */
103 /* bitl3(DISPPOL)=0 DEN  ""H" */
104 /* bitl12(DPOL)=0 DATA "H" */
105 /* bitlO(MCNT)=1 M */

106 /* bit9(CL1CNT)=0 Hsync */
107 /* bit8(CL2CNT)=0 DotCLK */
108 /* bit5:0(MIFTYP)=101011 TFT color-16bit */

109

110 /* ———- ———*/

111 LCDC.LDDFR.WORD = 0x002D;

112 /* bit8(PABD)=0 */

113 /* bit6:0(DSPCOLOR)=0101101 64k-Color RGB:5-6-5 */
114

115 /* ———- —-—*/

116 LCDC.LDSMR.WORD = 0x0000;

117 /* */

118

119 /* ———=*/

120 LCDC.LDSARU = (void *)(unsigned long )tbl_lcdc_buf[0];
121

122 /* ———- ———=*/

123 LCDC.LDLAOR = LINE_OFFSET * DATA_FORMAT;

124

125 /* ———- —-——*/
126 LCDC.LDHCNR.BIT.HDCN = (TFT_PANEL_CLOCK / 8) - 1;
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127 LCDC.LDHCNR.BIT.HTCN = (TFT_TOTAL_CLOCK / 8) - 1;
128

129 /* ——— -— */

130 LCDC.LDVDLNR.BIT.VDLN = TFT_PANEL_LINE - 1;

131 LCDC.LDVTLNR.BIT.VTLN = TFT_TOTAL_LINE - 1;

132

133 /* ———- —-——*/

134 LCDC.LDHSYNR.BIT.HSYNW = (TFT_HSYNC_WIDTH 7/ 8) - 1;
135 LCDC.LDHSYNR.BIT.HSYNP = (TFT_HSYNC_START / 8) - 1;
136 LCDC.LDVSYNR.BIT.VSYNW = TFT_VSYNC_WIDTH - 1;

137 LCDC.LDVSYNR.BIT.VSYNP = (TFT_TOTAL_LINE - TFT_VSYNC_WIDTH) - 2;
138

139 /* ———- -—*/

140 LCDC.LDPMMR.WORD = OxFF60;

141 /* bit[15:12](ONC) = 1111 ONC;OxVSYNC */

142 /* bit[11:8](OFFD) = 1111 OFFD;OxVSYNC */

143 /* bit[6](VCPE) = 1 LCD_VCPWC */
144 /* bit[5](VEPE) =1 LCD_VEPWC */
145 LCDC.LDPSPR.WORD = 0x0550;

146 /* bit[15:12](ONA) = 0000 ONA;1xVSYNC */

147 /* bit[11:8](ONB) = 0101 ONB;6XVSYNC */

148 /* bit[7:4](OFFE) = 0101 OFFE;6XxVSYNC */

149 /* bit[3:0](OFFF) = 0000 OFFF;1xVSYNC */

150

151 /* ———-- VRAM -—*/
152 LCDC.LDLIRNR.WORD = 0x0000;

153

154 /* */

155 /> LCDC */

156 INTC. INT2MSKR1.BIT._LCDC= 1;

157 /* LCDC */

158 INTC. INT2PRI9.BIT._LCDC = 5;

159 /* LCDC */

160 LCDC.LDINTR.WORD = D_LCDC_INT_ON;

161 /* LCDC */

162 LCDC.LDINTR.WORD &= ~D_LCDC_INT_FLG;

163 /* LCDC */

164 INTC. INT2MSKCR1.BIT._LCDC =1;

165

166 }

167

168  /*""FUNC COMMENT""

169 * ID

170 * Outline

171 * LCDC

172 * Include :

173 * Declaration : void lcdc_start(void)

174 * Description : LCDC

175 *

176  * Limitation

177 *

178 * Argument : none

179 * Return Value > none

180 * Calling Functions

181  *""FUNC COMMENT END'* /
182 void lcdc_start(void)

183 {

184 /* -——- LCDC -———*/

185 LCDC.LDCNTR = 0x0011;

186 /* bit[4](DON2) = 1 LCDC */

187 /* bit[0]J(DON) =1 */

188

189 /* */

190 while( LCDC.LDPMMR.BIT.LPS 1= 3 )
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191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

/* DO NOTHING */

}

/*"""FUNC COMMENT""*
ID
Outline

LCDC
Include
Declaration : void lcdc_chgadr(void)
Description : LCDC

Limitation

L B N N R R

Argument : none

* Return Value > none

* Calling Functions :

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

{

/* ON */
g_Tflg_chg = D_LCDC_SIDECHG_ON;
b

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

*

LCDC
Include
Declaration : void lcdc_stop(void)
Description : LCDC

Limitation

Argument : none

Return Value > none

Calling Functions :

""'FUNC COMMENT END" /
void lcdc_stop(void)

{

ok % % ok % % % % %X %

/* ———— LCDC —— %/
LCDC.LDCNTR = 0x0000;
/* bit[0](DON) = O */

’* */
whille( LCDC.LDPMMR.BIT.LPS 1= 0 )
{
/* DO NOTHING */
}
}

/* End of File */
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(5) "lcde.h”

1 /

2 * DISCLAIMER

3

4 * This software is supplied by Renesas Electronics Corporation. and is only
5 * intended for use with Renesas products. No other uses are authorized.

6

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

9

10 * THIS SOFTWARE 1S 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) 2010. Renesas Electronics Corporation., All Rights Reserved. */
29 /*"""FILE COMMENT'"""*****xxxxxx Tachnical reference data

30 * System Name : SH7763 Sample Program

31 * File Name : lcdc.h

32 * Abstract : SH7763 LCDC

33 * Version : Ver 1.00

34 * Device : SH7763

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.05.01.001)
36 * : C/C++ Compiler Package for SuperH Family (V.9.03 release00)
37 * 0S : None

38 * H/W Platform : MS7763SE02

39 * Description : SH7763 LCDC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 08.July.2010 Ver. 1.00 First Release

46 *""EJLE COMMENT END'™ /

47

48 #ifndef _LCDC_H_

49 #define _LCDC_H_

50

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

52 /* ———— TFT —-——*/

53 #define TFT_TOTAL_CLOCK 648 /* */

54 #define TFT_TOTAL_LINE 648 /* */

55 #define TFT_PANEL_CLOCK 480 /* */

56 #define TFT_PANEL_LINE 640 /* */

57 #define TFT_H_FRONT_PORCH 88 /* */

58 #define TFT_HSYNC_START (TFT_PANEL_CLOCK + TFT_H_FRONT_PORCH)

59 /* */

60 #define TFT_HSYNC_WIDTH 8 /* Hsync (min = 8dot) */

61 #define TFT_VSYNC_WIDTH 1 /* Vsync */

62 #define LINE_OFFSET 480 /* */
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63 #define DATA_FORMAT 2 /* */

64

65 /* ———- -—*/

66 #define D_LCDC_WAIT_CHGSIDE (266000000/2*1) /* = (for )< */
67 #define D_LCDC_WAIT_STOP (266000000/2*1) /* = (for )< */
68

69 /* -—-—- LCDC —-——*/

70 #define D_LCDC_INT_ON 0x4000

71 #define D_LCDC_INT_FLG 0x0400

72

73 enum {

74 D_LCDC_SIDECHG_OFF = 0,

75 D_LCDC_SIDECHG_ON,

76 }s

77

78 /* ==== ==== */

79 void lcdc_init(void);

80 void lcdc_start(void);

81 void lcdc_chgadr(void);

82 void lcdc_stop(void);

83 void lcdc_int(void);

84

85 /* ==== ==== */

86 extern long g_flg_chg;

87

88 #endif /* _LCDC_H_ */

89 /* End of File */
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(6) "intprg.c"

1 /

2 * DISCLAIMER

3

4 * This software is supplied by Renesas Electronics Corporation. and is only
5 * intended for use with Renesas products. No other uses are authorized.

6

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

9

10 * THIS SOFTWARE 1S 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) 2010. Renesas Electronics Corporation., All Rights Reserved. */
29 /*"""FILE COMMENT'"""*****xxxxxx Tachnical reference data

30 * System Name : SH7763 Sample Program

31 * File Name : intprg.c

32 * Abstract : SH7763 LCDC

33 * Version : Ver 1.00

34 * Device : SH7763

35 * Tool-Chain : High-performance Embedded Workshop (Version 4.05.01.001)

36 * : C/C++ Compiler Package for SuperH Family (V.9.03 release00)
37 * 0S : None

38 * H/W Platform : MS7763SE02

39 * Description : SH7763 LCDC

40 * :

41 * Operation :

42 * Limitation :

43 * :

44

45 * History : 08.July.2010 Ver. 1.00 First Release

46 *""EJLE COMMENT END'™ /

47

48 #include <machine.h>

49 #include "iodefine.h"

50 #include "framebuf.h"

51 #include "lcdc.h"

52

53 #define 1_DIV_P 4 /* Ick:PckO = 4:1 */

54 #define INST_NUM 2 /* instruction number of for loop */

55 #define PCLK_5CYC (5 *I1_DIV.P / 2)
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LCD

255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294

/* H"620 LCDC */

/*"""FUNC COMMENT""*
ID
Outline

Include
Declaration
Description

Limitation

Argument
Return Value
Calling Functions

[ BN N NS BN BN N B B B R B

LCDC

: void INT_LCDCI(void)
- LCDC
LCD

2 none
I none

""'FUNC COMMENT END"'
void INT_LCDCI(void)
{

unsigned long i;

iT( LCDC.LDINTR.WORD

{
LCDC.LDINTR.WORD

if( g_flg_chg ==
{

& D_LCDC_INT_FLG)
&= ~D_LCDC_INT_FLG;

D_LCDC_SIDECHG_ON )

LCDC.LDSARU = tbl_Ilcdc_buf[g_tbl_num]; /*
g_Fflg_chg = D_LCDC_SIDECHG_OFF;

}

/* INTC

WAIT */

For(i=0; i<PCLK_5CYC;i++)

{

/* DO NOTHING */

be
}

*/
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6.

e LCD

e LCD
e LCD ( )

RO1AN0307JJ0100 Rev.1.00 Page 42 of 43
2010.10.27 RENESAS



SH7763 LCD

7.
[ ]

SH-4A (R1J09B0090)

( )
[ ]

SH7763 (R1J09B0260)

( )

http://japan.renesas.com/

http://japan.renesas.com/inquiry
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