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goobOOOUoOoooOooOoobOOoOoOoDOOoO0oOoobOOooOoObOU0obOOOoDObOOoDbOOooo
ooobwooosooooogo

0 ooooobooooobooboooooooboooooooobbooboaooosogon

Ui wpROOOOOOOOOODOOOOOOOOOOOOOOOObOODbObOOObOOo0OO
gobooooboooRrRsARDOOOOOO

020 wePROOOOODOOOOOOODODOOOOoOOoOoooOoooooooooooooboo
goboooooooooboRrRsAEEHDOOOODO

030 wPROOOOOOOOOOODOOODOOoeosugloooooooooooooooooo
gbobobo0OO0RTNROOOOODOO

040 uvcLipOOOOOOOODOOODOOOuCLPOOODOOOODO

gs0 scuPdoooooooooobooooscuPbogooooon

el LCoOFdJUoooooboooobbouoobbooobooooboooooboooono

70 MovEDDODOOOOOOOOOOOOOOOODOOOOObOOoOooOoObOOoOoDO

27



40000000

g8t juMpOOooooooooooooooooobbooooooooobooooooooooDo

0000000000000 000OooOoOoOoOoOogOgs2as0tst brkceO OO OOoOooood
gbobobooooo

gobooooobooobo2sebbioobooobboooboooooboboonuesmibonbog
OOHDe4413A0 0000000 DOO00DOO000OOO000DObO00oOoOoOooDObOOOoDOO
gbobooooobobobobooo

goboooooobooobbouoobbooooooooopPoLYGONACOODDDOODODOOODO
gboooooogan

gbobobooobooobooboobooboboboboobobooboobobobobo

gobooooobooobooobobooooobooooRrRSOb0oD10obODOOO0OODORSOO
ggobboOoOoboboooooooDboo

gboboboooboobooboooobobobobooboooboobobobobobobbowmoon
gsboboooobobooooboooboon

Ui dboboobooboobobobobobooooobooon
020 goood

030 JooooobooopPoyYLGONdGI OO DOOODOOOODOO
U400 O0DOOOO0OO

st gboboobooboobooboboobabo

28



5. gogodboogognd
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gbobooboooobobobooboboboboobooooooobobOob Lsioboooog
SolutionEngin€l SH77090 O 0 00O 0O HD64413A0 Q2SO0 000 000D0OOO0DOOOOOOO
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Q2SD_mac.h O0O0OO0O0O00OOCOO0ODOOO0OQsDOODOOOODOOOOOOOOODO
Q2SDL.inc Loooobooboboooboooooboobobobo

MS7709.inc :SH7709 Q2sDO OO0 O00O0DOO0O0O0OOOOOObOObOobOoOoobooonDg
gobobooooog
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sample6.c

sample7.c

sample8.c

sample9.c
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v_wind.c

Init_bt.c
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oo uooo
oo obobobbobbbbobobo
draw_start ()
draw_end (DBmode,&first,quick);
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51 0HOOO0OOO0OOOOOO

5.1.1 gooooon

goboooooobooooboooboboooooboooboooboowmoo3xooooooo
gbobooooooobgoog

(1) ooooo

gboboboobooboobooobobobobooobooobog
Oal gnt()DOO0O00000O0O0s300000o0ooooooooooooooooooog
gboooad

(2) gboboboooooooooodg

goboooooooooboboooboooooooooboooooooooobooooooooDLo
gbobLioooobooboboobobobobooooboooboobobobobooobooboon
gbobobooooo

Oald init_stat (0 O U obooobooobooboboboboboooobooboon

ObO draw_stat (0 O U oboooboobobobooooobooobooboboobo

OcO draw_end ( O U obooobooboboboboooboobooboobobooboon
god

0dd change_com_buffer)d O draw end OO0 0OO0OOODO0O
gddddooooooouoouooo

gboboboooooooboooooboobooboboboboobooboon

O ald DrawBuffer 0 DLO,DLIOD0D0O0OD00O0O0OD00OODDOOODOOOoDOOn

O b DISPLIST ptr U ooboobobobbobbobbbbbbobbooboooooooa
gd

OcO flag 0 change_com buffer0 00 00O0O0O0O0O

3) ddddoooooooo

00000000000 0oo00o0o0ooo0ooo0ogo0ooooo0ogogdvolatile
gbobooboooobooboboboobobobobooooobooobooboboboboooboooboo
gO0O0OoCOOCOOoQOOCOOOO0OO0000O00O0OoOooOooOoOoOOOvolatlienooooooOO
gbooooooboaoobd
Oal outport (0O U oboooboooobobobobooooog
ObO inport ()0 O U obooobooboobobobooooboon
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5.1.2 goboooboooogoooo

gbobboobooboobooobooooboobooboboboooboowoooooobooooooboon
OO0Odraw_star] 00 draw endd OO0 0D0OO0O0O0O0OO0OO0ODOOOODOOOOODOOOODOO
gopLoooO bLuigogoboboboboobooboooooboobobobooboooobogo
oboobooooo

gooObpLo0odO DLIODOO0ODOCOOOOOO0ODOO0OOOOOO0ODD Q2SD_REG.AIO
OO0 DISPLIST@ DISPLISTIDODOOOOOOODO

#define DISPLISTO 0x190000L/* DLO area start address */
#define DISPLIST1 0x198000L/* DL1 area start address */

Q2SD_maci0 0000 Q2sbO0OO0O00DOOO0ODOOOODOOOO0ODOCOOODOOOOODO
ooooo

gbooboboooooooboooobooooobogon

void main(void)
{
short array[8];
short DBmode;
7
DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring
DBmode: 2 ... Manual Change
*
char first,quick;
DBmode = 1;
first = ON;

quick = OFF;

010 intBsC(UODOOSHr7o OO OOOOOOOOODOOOODOOOOOOO
*

init_BSC (DBmode); /* Initialize SH7709 bus state controller */

020 gnt)DO0O0O0Q2s 0000000 OOOoOoOoOoOoOoOoOoOoOoOoOoOO
*

ginit(DBmode); /* Initialize Q2 */
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030

initstart(D OO0 000000 COCO0O0OOOOO0ODOOOO0ODOOOOOOO

*/

init_start(); /* Initialize Transfer Procedure */

4d

daw start(( 0 0000000000000 OOOOOOOOOOO
OO0O0OvbkenD OOOOOOO0OO0OO0OO0OOOOOOUGMOODOOOOO
*

draw_start(); /* Start Transfer Display List to UGM */

050

Q2SI 0000000000OOODOD
O00scip)0 000000Olcofs)0000000
0000000D000000000

*/
sclip(0x0000, 319,239);

Icofs(0x0000,0,0);

g ed

draw end OO0 D00Q2SDO 000D OOO0OOOOODOOOODOOOOODOOOODO
gbooQzsDoioonoobooboobooboboon
*

draw_end(DBmode, &first,quick);

g7d

draw starf() 0 0000000000000 000000000000O

0000Q2sD0 000000000000 000O

00000000 Odraw start( 00000 Osclip)0 000000 0Icofs(0 000000
00000000000000

*/

draw_start(); /* Start Transfer Display List to UGM */

draw_end(DBmode,&first,quick);

0 8d

gbooboboobodbrewrrd0O00O00O0D0OO0ODOOOOOOOOOOODOODO
*

return; [* EXIT ¥/
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/*
go0 O0O0OO0O0OMS7709.in€1 Q2SDL.ind 00000000 DOOOODOOOO
*

#include "MS7709.inc"

#include "Q2SDl.inc"
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5.1.3 obogbooobbodn
00001000300000000000

(1) VSYNCODOOOODO

SuperHd HD64413A0 000000000 OOVSYNCOOOOODOODOODOODOOOODOODOO
o00bOoO00oOCOo0o0o0OO0o0oOOoOo00oDObo00oOoO0oooDbODaoooobobOOoooboOoOoo
gboboboooooboboboobobobobooooooboboboabooooboobo
gooo

Oad 0000000 O0O0OVBKEMOODOODOVSYNCODOOOOOODO
Ob0 VBKOOOFRMOODOOOIRLOOOODOOOVSYNCOOODOOODO

2) gboooooooobobobobooboaoo

SuperHO OO DOOOOOOOOOOOOODOODOODOODOOOOODO HD64413A0 000000
oboboobooooooooooon

goobobobooooooboooooooboboboboobooooboobobobobo
goboboobueMbOOoboobOoooooooboobobobooooooooboooboobooboo

3) gbobooooooooobooog

HD64413A0 0000 SuperHO OO OO OOOODOODOO LSIDOOOOOOOOOODOODOO
0000000000000 00bDO0O00DOO00oDOOoDOo0ODOOoO00DOOOOnOOOgd volatile
gbooboooooogoon

goood
#define VU_SHORT (volatile unsigned short * const)

#define outport(add,data) ( *VU_SHORT(add) ) = ( (unsigned short)(data) )
#define inport(add) (*VU_SHORT(add) )
#define _Q2SYSR 0x000L + 0xA8800000L

ooo0Oo0o00DOoO00oDO00DoOo0oOoooOooO0OoDoOOoOooa,0OpbO0b0OoDnOO volatileO
obobooboooooobogoog

Oad OO0O0Ooobooogo
m 000
/* _Q2SYSR register is set to 0x2080. */

outport(_Q2SYSR, 0x2080);

s 000
/* _Q2SYSR register is set to 0x2080. */

( *(volatile unsigned short * const)(0x000L + 0xA8800000L) ) = ( (unsigned
short)(0x2080) );

39



500000000000

Obd ODOOOOOOODO
m gg
/* Read value from _Q2SYSR register. */

abc = inport(_Q2SYSR);
m 000

/* Read value from _Q2SYSR register. */
abc = ( *(volatile unsigned short * const)(0x000L + 0xA8800000L) );

40



500000000000

5.2
5.2.1

ooooooooooooogn
BuildB.bat(BuildL.bat) 0 O 0O OO O

SHC /CPU=SH3 /OPT=1 /SPEED /ENDIAN=BIG /LOOP %]1.c

if errorlevel 1 goto end

LNK %1 /OUTPUT=%1 /LIB=c:¥SHC¥V50¥LIB¥shc3npb.LIB /FORM=A /START=P(0C000000)

if errorlevel 1 goto end

CNVS %1 %]1.txt

DEL %1.0bj

DEL %1.abs

:end
5.2.2 MS7709.incO0 0000000
*
SH7709 bus state controller for MS7709SE01/MS4413DB01
Copyright(c) Hitachi Ltd. 1999
*
/ DEFINE TYPES /
#define  BCR2 *(volatile unsigned short *)OxFFFFFF62 /* bus control register 1 */
#define  WCR1 *(volatile unsigned short *)OxFFFFFF64 /* wait state control register 1 */
#define ~ WCR2 *(volatile unsigned short *)OxFFFFFF66 /* wait state control register 2 */
void init_BSC(void) /* Initialize SH7709 bus state controller */

{

BCR2 = (BCR2 & 0x3fc0) | 0x0020; /* set 16bit bus width for CS2(area-2) */
WCRL1 = (WCR1 & 0x3fc3) | 0x0010; /* set 1 idle cycle to CS2(area-2) */

WCR2 = (WCR2 & 0xffe7) | 0x0010; /* set 2 wait state cycle to CS2(area-2) */
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5.2.3 Q2SDL.incODOODOODOODO

42

*
Command double buffer control for Q2SD
((for 16bit/Pixel 65536 Color mode))
Copyright(c) Hitachi Ltd. 1999
*
void init_start(void); /* Initilaze Display List Double Buffering */
short draw_start(void); /* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick);  /* Display List Execution */

void change_com_buffer(void); /* Change Display List */

short DrawBuffer; /* Display List Double Buffering Destination Number */
short flag;

* *

void init_start(void) /* Initialze transfer procedure */

{

DrawBuffer = 0;

flag = 0;
}
short draw_start(void) /* Initialize Display List Address Pointer */
{

long CMD_StartAddress;
if(DrawBuffer == 0)
/* Display List Start Address */

CMD_StartAddress = (long)(DISPLIST1+UGMBASE); /* Execute Buffer0 -> Transfer Display List to

Bufferl */

else

CMD_StartAddress = (long)(DISPLISTO+UGMBASE); /* Execute Bufferl -> Transfer Display List to

Buffer0 */

DISPLIST_ptr = (unsigned short ¥)CMD_StartAddress;

vbkem(0x0000,0x0000,0x0000); /* Add 'VBKEM commnad'. */

return( 0 );
}
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short draw_end(short DBmode,char *first,char quick) /* Execute Display List */

{

trap(0); /* Add 'trap' command */

change_com_buffer();

switch(DBmode) {

case 2: /* Manual Change */
/* Renddering start */

outport(_Q2SYSR,0x2180);

if ( quick == OFF ) {
outport(_Q2SYSR,0x2280); /* Frame change */
/* Wait Display Change Bit '1' ->'0" */

while( ( inport(_Q2SYSR) & 0x0200) 1= 0);

break;

case 1: /* Auto Renderring */
/* Renddering start */
outport(_Q2SYSR,0x2140);

break;

default: /* Auto Change */
outport(_Q2SRCR,0x0800); /* Clear VBK bit */

while( ( inport(_Q2SR) & 0x0800 ) == 0); /* Wait VBK */

/* Renddering start */

outport(_Q2SYSR,0x2100);

}

return( 0 );

void change_com_buffer(void)

{

unsigned long CMD_StartAddress;
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unsigned short st;

if (flag) {
while(1){
st=inport(_Q2SR);
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
outport(_Q2SRCR,0x0200); /* Clear CSF bit */
break; /* Check CSF bit */
}
}
}
else {
flag = 1;
}
outport(_Q2SRCR,0x0400); /* Clear TRA bit */
if(DrawBuffer == 0) {
DrawBuffer = 1;
CMD_StartAddress = DISPLIST1;
}
else {
DrawBuffer = 0;
CMD_StartAddress = DISPLISTO;
}
outport( _Q2DLSAH,(CMD_StartAddress >> 16L) & Oxffff ); /* Change DLSAR */
outport( _Q2DLSAL, CMD_StartAddress );
}
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5.2.4 Q2SD_mac.hOOOOOOOO

*
Q2 command macro sample
Copyright(c) Hitachi Ltd. 1999
*
J¥ e Q2 Display List Functions ---------=------ */

void polygon4a(short draw_mode, short txs,short tys,short tdx,short tdy, short poly[]);

void polygon4b(short draw_mode, short src_h,short src_|,short tdx,short tdy, short poly[], short color0,short

colorl);

void polygon4c(short draw_mode, short poly[], short colorl);

void line(short draw_mode,short color,short n, short poly[]);

void rline(short draw_mode,short color,short n, short poly[]);

void pline(shortdraw_mode,short color0,short colorl,shortsrc_h,shortsrc_|,shorttdx,shortn, short poly[]);
voidrpline(shortdraw_mode,shortcolor0,shortcolorl,shortsrc_h,shortsrc_|,shorttdx,shortn, shortpoly[]);
void linew(short draw_mode,short n, short poly[]);

void rlinew(short draw_mode,short n, short poly[]);

void clrw(short draw_mode,short xmin,short ymin,short xmax,short ymax);
void ftrap(short draw_mode,short n, short dxl, short poly[]);

void rftrap(short draw_mode,short n, short dxl, short poly[]);

void move(short draw_mode,short xc,short yc);

void rmove(short draw_mode,short xc,short yc);

void Icofs(short draw_mode,short xo,short yo);

void rlcofs(short draw_mode,short xo,short yo);

void sclip(short draw_mode,short xmax,short ymax);

void uclip(short draw_mode,short xmin,short ymin,short xmax,short ymax);
void jump(short draw_mode,short adr_h,short adr_l);

void gosub(short draw_mode,short adr_h,short adr_1);

void ret(short draw_mode);

void trap(short draw_mode);

void nop3(short draw_mode,short dummy1,short dummy2);

void wpr(short draw_mode,short rn,short data);

void vbkem(short draw_mode,short dummy1,short dummy?2);

J* e Q2 function macro -- - %
#define polygon4a( draw_mode, txs,tys, tdxtdy, array )¥

¥
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46

short *_qg2_array = array;¥

*DISPLIST_ptr++ = 0x0000 | draw_mode; /* POLYGONA4A */¥

*DISPLIST_ptr++ = txs; *DISPLIST_ptr++ = tys;¥
*DISPLIST_ptr++ = tdx; *DISPLIST_ptr++ = tdy;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥

*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥

#define polygon4b( draw_mode, src_h,src_|, tdx,tdy, array, colorO,colorl )¥

¥

short *_q2_array = array;¥

*DISPLIST_ptr++ = 0x0800 | draw_mode; /* POLYGONA4B */¥

*DISPLIST_ptr++ = src_h; *DISPLIST_ptr++ = src_|;¥
*DISPLIST_ptr++ = tdx; *DISPLIST_ptr++ = tdy;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = color0;¥

*DISPLIST_ptr++ = colorl;¥

#define polygon4c( draw_mode, array, colorl )¥

¥

short *_qg2_array = array;¥

*DISPLIST_ptr++ = 0x1000 | draw_mode; /* POLYGONAC */¥

*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥
*DISPLIST_ptr++ = *_q2_array++; *DISPLIST_ptr++ =*_q2_array++;¥

*DISPLIST_ptr++ = colorl;¥

#define line( draw_mode, color, n, array )¥

¥

short *_qg2_array = array;¥

short i;¥
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*DISPLIST_ptr++ = 0x6000 | draw_mode; /* Line */¥
*DISPLIST_ptr++ = color;¥
*DISPLIST_ptr++ = n;¥

for(i = 0; i < (n)*2; i++) *DISPLIST_ptr++ = *_q2_array++;¥

#define pline( draw_mode, color0,colorl, src_h,src_l, tdx, n, array )¥
{¥
short *_q2_array = array;¥
short i:¥
*DISPLIST_ptr++ = 0x7101 | draw_mode; * PLINE */¥
*DISPLIST_ptr++ = color0;¥
*DISPLIST_ptr++ = colorl;¥
*DISPLIST_ptr++ = src_h;¥
*DISPLIST_ptr++ = src_|;¥
*DISPLIST_ptr++ = tdx;¥
*DISPLIST_ptr++ = n;¥

for(i = 0; i < (n)*2; i++) *DISPLIST_ptr++ = *_q2_array++;¥

#define clrw( draw_mode, xmin, ymin, xmax, ymax )¥

{¥
*DISPLIST_ptr++ = 0xa000 | draw_mode; /* CLeaR Work */¥
*DISPLIST_ptr++ = xmin;¥
*DISPLIST_ptr++ = ymin;¥
*DISPLIST_ptr++ = xmax;¥
*DISPLIST_ptr++ = ymax;¥
}

#define ftrap( draw_mode, n, dx|, array )¥
{¥
short *_qg2_array = array;¥
short i;¥
*DISPLIST_ptr++ = 0x4000 | draw_mode; /* Filled TRAPezoid */¥
*DISPLIST_ptr++ = n;¥
*DISPLIST_ptr++ = dxl;¥

for(i = 0; i < (n)*2; i++) *DISPLIST_ptr++ = *_q2_array++;¥
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#define linew( draw_mode, n, array )¥
{¥
short *_qg2_array = array;¥
short i;¥
*DISPLIST_ptr++ = 0x5000 | draw_maode;

*DISPLIST_ptr++ = n;¥

for(i = 0; i < (n)*2; i++) *DISPLIST_ptr++ = *_q2_array++;¥

#define move( draw_mode, xc, yc )¥

{¥
*DISPLIST_ptr++ = 0x8000 | draw_maode;
*DISPLIST_ptr++ = xc;¥
*DISPLIST_ptr++ = yc;¥

}

#define Icofs( draw_mode, x0,yo )¥

{¥
*DISPLIST_ptr++ = 0x9000 | draw_mode;
*DISPLIST_ptr++ = x0;¥
*DISPLIST_ptr++ = yo;¥

}

#define sclip( draw_mode, xmax,ymax )¥

{¥
*DISPLIST_ptr++ = 0xb800 | draw_mode;
*DISPLIST_ptr++ = xmax;¥
*DISPLIST_ptr++ = ymax;¥

}

#define uclip( draw_mode, xmin, ymin, xmax, ymax )¥
{¥
*DISPLIST_ptr++ = 0xa800 | draw_maode;
*DISPLIST_ptr++ = xmin;¥
*DISPLIST_ptr++ = ymin;¥
*DISPLIST_ptr++ = xmax;¥

*DISPLIST_ptr++ = ymax;¥

/* Line Work */¥

/* MOVE */¥

/* LoCal OFfSet */¥

/* System CLIP *¥

I* User CLIP */¥
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#define jump( draw_mode, adr_h, adr_l)¥

{¥
*DISPLIST_ptr++ = 0xc000 | draw_mode;
*DISPLIST_ptr++ = adr_h;¥
*DISPLIST_ptr++ = adr_|;¥

}

#define gosub( draw_mode, adr_h, adr_| )¥

{¥
*DISPLIST_ptr++ = 0xc800 | draw_mode;
*DISPLIST_ptr++ = adr_h;¥
*DISPLIST_ptr++ = adr_|;¥

}

#define ret( draw_mode )¥
{¥

*DISPLIST_ptr++ = 0xd800 | draw_maode;

#define nop3( draw_mode, dummy1, dummy2 )¥

{¥
*DISPLIST_ptr++ = 0xf000 | draw_mode;
*DISPLIST_ptr++ = dummy1;¥
*DISPLIST_ptr++ = dummy2;¥

}

#define wpr( draw_mode, rn, data )¥

{¥
*DISPLIST_ptr++ = 0xb000 | draw_mode;
*DISPLIST_ptr++ = rn;¥
*DISPLIST_ptr++ = data;¥

}

#define vbkem( draw_mode, dummy1, dummy2 )¥
{¥
*DISPLIST_ptr++ = 0xd000 | draw_maode;

*DISPLIST_ptr++ = dummy1;¥

/* Jump */¥

/* GO SUBroutine */¥

/* RETurn from subroutine */¥

I* NOP3 */¥

/* Write PaRameter */¥

/* Vertical BlanKing Edge Maker */¥
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*DISPLIST ptr++ = dummy2:¥

#define trap( draw_mode )¥
{¥

*DISPLIST_ptr++ = 0xf800 | draw_mode; I* TRAP */¥

#define rftrap( draw_mode, n, dxl, array )¥
{¥
short *_qg2_array = array;¥
short i;¥
*DISPLIST_ptr++ = 0x4800 | draw_mode; /* Relative Filled TRAPezoid */¥
*DISPLIST_ptr++ = n;¥
*DISPLIST_ptr++ = dxl;¥

for(i = 0; i < n; i++) *DISPLIST_ptr++ = *_q2_array++;¥

#define rlinew( draw_mode, n, array )¥
{¥

short *_q2_array = array;¥

short i:¥
*DISPLIST_ptr++ = 0x5800 | draw_mode; /* Rerlative Line Work */¥
*DISPLIST_ptr++ = n;¥
for(i = 0; i < n; i++) *DISPLIST_ptr++ = *_q2_array++;¥

}

#define rline( draw_mode, color, n, array )¥
{¥

short *_q2_array = array;¥

short i;¥
*DISPLIST_ptr++ = 0x6800 | draw_mode; /* Relative Line */¥
*DISPLIST_ptr++ = color;¥
*DISPLIST_ptr++ = n;¥
for(i = 0; i < n; i++) *DISPLIST_ptr++ = *_q2_array++;¥
}

#define rpline( draw_mode, color0, colorl, src_h,src_|, tdx, n, array )¥

¥
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short *_qg2_array = array;¥

short i;¥
*DISPLIST_ptr++ = 0x7901 | draw_mode;
*DISPLIST_ptr++ = color0;¥
*DISPLIST_ptr++ = colorl;¥
*DISPLIST_ptr++ = src_h;¥
*DISPLIST_ptr++ = src_|;¥
*DISPLIST_ptr++ = tdx;¥
*DISPLIST_ptr++ = n;¥

for(i = 0; i < n; i++) *DISPLIST_ptr++ = *_q2_array++;¥

#define rmove( draw_mode, xc, yc )¥
{¥
*DISPLIST_ptr++ = 0x8800 | draw_mode;

*DISPLIST_ptr++ = ((xc) << 8) | ((yc) & Oxff);¥

#define rlcofs( draw_mode, xo, yo )¥
{¥
*DISPLIST_ptr++ = 0x9800 | draw_maode;

*DISPLIST_ptr++ = ((x0) << 8) | ((yo) & Oxff);¥

/* Relative PLINE */¥

/* Relative MOVE */¥

/* Relative LoCal OFfSet */¥
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5.25 Q2SD_REG.hOOOOOOOO

P

Q2SD Display List / SHC sample program

(Q2SD_REG.h)
Copyright(c) Hitachi Ltd. 1999

T 11

#define  Area2 1 /* Q2SD internal register/lUGM address area 2 on MS7709SE01 */
#define  Area5 0 /* Q2SD internal register/UGM address area 5 on MS7709SEO1 */
#define  AddressArea Area5 /* set Area2 or Area5 */

#define OFF o]

#define ON 1

/ DEFINE TYPES /

#define VU_SHORT (volatile unsigned short * const)

/ DEFINE I/0O FUNCTIONS /
freeeee Define 1/0 function ----- *

void outport(unsigned long address, unsigned short data);

unsigned short inport(unsigned long address);

#define  outport(add,data) ( *VU_SHORT(add) ) = ( (unsigned short)(data) )

#define  inport(add)  (*VU_SHORT(add))

/ DEFINE MAPPING ADDRESS /

#define  DISPLISTO OxOFO00OL /* DLO area start address */

#define  DISPLIST1 0xOF8000L /* DL1 area start address */

#if  AddressArea
#define BASE_ADDRESS 0xA8800000L /* Q2SD internal register base address */

/* Byte address (MS7709SE01/MS4413DB01) */
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#define UGMBASE

#else

#define BASE_ADDRESS

#define UGMBASE

#endif

#define _Q2SYSR
#define _Q2SR

#define _Q2SRCR
#define _Q2IER

#define _Q2MEMR
#define _Q2DSMR
#define _Q2REMR

#define _Q2IEMR

#define _Q2DSX
#define _Q2DSY
#define _Q2DSA0
#define _Q2DSAL
#define _Q2DLSAH
#define _Q2DLSAL
#define _Q2SSAR
#define _Q2WSAR
#define _Q2DMASH
#define _Q2DMASL

#define _Q2DMAWL

#define _Q2HDS
#define _Q2HDE
#define _Q2VDS
#define _Q2VDE
#define _Q2HSW
#define _Q2HC

#define _Q2VSP

0xA8000000L

0xB4800000L

0xB4000000L

0x000L + BASE_ADDRESS
0x002L + BASE_ADDRESS
0x004L + BASE_ADDRESS
0x006L + BASE_ADDRESS
0x008L + BASE_ADDRESS
Ox00AL + BASE_ADDRESS
0x00CL + BASE_ADDRESS

Ox00EL + BASE_ADDRESS

0x010L + BASE_ADDRESS
0x012L + BASE_ADDRESS
0x014L + BASE_ADDRESS
0x016L + BASE_ADDRESS
0x018L + BASE_ADDRESS
0x01AL + BASE_ADDRESS
0x01CL + BASE_ADDRESS
O0xO1EL + BASE_ADDRESS
0x020L + BASE_ADDRESS
0x022L + BASE_ADDRESS

0x024L + BASE_ADDRESS

0x026L + BASE_ADDRESS
0x028L + BASE_ADDRESS
0x02AL + BASE_ADDRESS
0x02CL + BASE_ADDRESS
Ox02EL + BASE_ADDRESS
0x030L + BASE_ADDRESS

0x032L + BASE_ADDRESS

/* UGM base address */

/* Byte address (MS7709SE01/MS4413DBO01) */

/* Q2SD internal register base address */

/* Byte address (MS7709SE01/MS4413DB01) */

/* UGM base address */

/* Byte address (MS7709SE01/MS4413DB01) */

/* No.000 */

/* No.001 */

/* No.002 */

/* No.003 */

/* No.004 */

/* No.005 */

/* No.006 */

/* No.007 */

/* No.008 */

/* No.009 */

/* No.00A */

/* No.00B */

/* No.00C */

/* No.00D */

/* No.0OE */

/* No.OOF */

/* No.010 */

/* No.011 */

/*No0.012 */

/* No.013 */

/*No.014 */

/* No.015 */

/*No.016 */

/* No.017 */

/*No.018 */

/* No.019 */
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#define _Q2VC 0x034L + BASE_ADDRESS

#define _Q2DOR 0x036L + BASE_ADDRESS
#define _Q2DOG_DOB 0x038L + BASE_ADDRESS
#define _Q2CDR 0x03AL + BASE_ADDRESS
#define _Q2CDG_CDB 0X03CL + BASE_ADDRESS
#define _Q2CSTH 0X03EL + BASE_ADDRESS

0x040L + BASE_ADDRESS

#define _Q2CSTL

#define _Q2ISAH
#define _Q2ISAL
#define _Q2IDSX
#define _Q2IDSY

#define _Q2IDE

#define _Q2BGSX
#define _Q2BGSY

#define _Q2DMAWH

#define _Q2EQW
#define _Q2SPW
#define _Q2DSMR2
#define _Q2HVP

#define _Q2VVP

#define _Q2VSAHO
#define _Q2VSALO
#define _Q2VSAH1
#define _Q2VSAL1
#define _Q2VSAH2
#define _Q2VSAL2
#define _Q2VSIZEX
#define _Q2VSIZEY
#define _Q2VIMR
#define _Q2HCSR1
#define _Q2VCSR1
#define _Q2HCS2
#define _Q2VCS2
#define _Q2CSAR1L

#define _Q2CSAR2

0x042L + BASE_ADDRESS
0x044L + BASE_ADDRESS
0x046L + BASE_ADDRESS
0x048L + BASE_ADDRESS

0x04AL + BASE_ADDRESS

0x04CL + BASE_ADDRESS
Ox04EL + BASE_ADDRESS

0x050L + BASE_ADDRESS

0x052L + BASE_ADDRESS
0x054L + BASE_ADDRESS
0x056L + BASE_ADDRESS
0x058L + BASE_ADDRESS

O0x05AL + BASE_ADDRESS

0x062L + BASE_ADDRESS
0x064L + BASE_ADDRESS
0x066L + BASE_ADDRESS
0x068L + BASE_ADDRESS
O0x06AL + BASE_ADDRESS
0x06CL + BASE_ADDRESS
Ox06EL + BASE_ADDRESS
0x070L + BASE_ADDRESS
0x072L + BASE_ADDRESS
0x074L + BASE_ADDRESS
0x076L + BASE_ADDRESS
0x078L + BASE_ADDRESS
O0x07AL + BASE_ADDRESS
0x07CL + BASE_ADDRESS

OxO07EL + BASE_ADDRESS

/*No.01A */

/* No.01B */

/*No.01C */

/* No.01D */

/* No.O1E */

/* No.O1F */

/* No.020 */

/* No.021 */

/* No.022 */

/* No.023 */

/* No.024 */

/* No.025 */

/* No.026 */

/* No.027 */

/* No.028 */

/* No.029 */

/* No.02A */

/* No.02B */

/* No.02C */

/* No.02D */

/*No.031 */

/* No.032 */

/* No.033 */

/* No.034 */

/*N0.035 */

/* N0.036 */

/*No.037 */

/* No.038 */

/* No.039 */

/* No.03A */

/* No.03B */

/* No.03C */

/* No.03D */

1* No.03E */

/* No.03F */
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#define _Q2XC
#define _Q2YC
#define _Q2X0O
#define _Q2YO
#define _Q2UXMIN
#define _Q2UYMIN
#define _Q2UXMAX
#define _Q2UYMAX
#define _Q2SXMAX
#define _Q2SYMAX
#define _Q2RTNH
#define _Q2RTNL

#define _Q2RSAR

0x080L + BASE_ADDRESS
0x082L + BASE_ADDRESS
0x084L + BASE_ADDRESS
0x086L + BASE_ADDRESS
0x088L + BASE_ADDRESS
Ox08AL + BASE_ADDRESS
0x08CL + BASE_ADDRESS
O0x08EL + BASE_ADDRESS
0x090L + BASE_ADDRESS
0x092L + BASE_ADDRESS
0x094L + BASE_ADDRESS
0x096L + BASE_ADDRESS

0x098L + BASE_ADDRESS

/* No.040 */

/* No.041 */

/* No.042 */

/* No.043 */

/* No.044 */

/* No.045 */

/* No.046 */

/* No.047 */

/* No.048 */

/* No.049 */

/* No.04A */

/* No.04B */

/* No.04C */

55



500000000000

5.2.6
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I+

samplecO000O0O0O0OOO

Q2 Display List / SHC sample program (1)

(Zoom/Shrink/Rotate/Move 'Solid' Polygon)

*

#include <machine.h>
#include <stdio.h>
#include <math.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_|

#define PI

void init_BSC(void);
void init_start(void);

short draw_start(void);

Copyright(c) Hitachi Ltd. 1999

ptr;

3.14159

/* Initialize SH7709 bus state controller */
/*Initialize Display ListDouble Buffering (Only 1st)*/

/* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick); /* Display List Execution */

void change_com_buffer(void);

I*

*

void clrscrn(void);

void ginit(short DBmode);

void main(void)

{
long count;
short array([8];
short d, i, h, j,
double rad;

short tx,ty;

/* Graphics System Open (Q2SD Initialize) */

k, del;

short DBmode;
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*
DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring
DBmode: 2 ... Manual Change
*/

char first,quick;

DBmode = 1;
first = ON;

quick = OFF;

init_BSC();

ginit(DBmode);
init_start();

draw_start();

sclip(0x0000, 639,239);

Icofs(0x0000,0,0);

del = 4;

/* Initialize SH7709 bus state controller */

/* Initialize Q2 */

/* Initialize Transfer Procedure */

/* Start Transfer Display List to UGM */

for( count = 0 ; count < 2 ; count++ )}{

/* Zoom

*/

array[0] = 150; array[1] = 100;

array[2] = 165; array[3] = 100;

array[4] = 165; array[5] = 115;

array[6] = 150; array[7] = 115;

for(i=0;i<=80;i++) {

clrscrn();

array[0] -= del; array[1] -= del;

array[2] += del; array[3] -= del;
array[4] += del; array[5] += del;
array[6] -= del; array[7] += del;

polygon4c(0x0000,array,0x001F);

draw_end(DBmode,&first,quick);

draw_start();

[* POLYGONA4C */
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/* Shrink *

for(i=0;i<=80;i++) {

clrscrn();

array[0] += del; array[1] += del;
array[2] -= del; array[3] += del;
array[4] -= del; array[5] -= del;

array[6] += del; array[7] -= del;

polygon4c(0x0000,array,0x001F); /* POLYGONA4C */

draw_end(DBmode,&first,quick);

draw_start();

/* Rotate *

for(d=0;d<=360;d+=5) {

clrscrn();

array[0] = -60; array[1] = -70;
array[2] = 40; array[3] = -70;
array[4] = 40; array[5] = 50;

array[6] = -60; array[7] = 50;

rad = Pl *d / 180;
for(i=0;i<=6;i+=2) {
tx =(short) (array[[] * cos(rad)- array[i+1] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));
arrayi] = tx;

array[i+1] = ty;

Icofs(0x0000, 160, 115);
polygon4c(0x0000,array,0x001F);/* POLYGONA4C */
Icofs(0x0000, 0, 0);
draw_end(DBmode,&first,quick);

draw_start();
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/* Move *

h=260;
j=110;
for(d=0;d<=360;d+=5) {

clrscrn();

array[0] = -50; array[1] = -60;
array[2] = 50; array[3] = -60;
array[4] = 50; array[5] = 60;

array[6] = -50; array[7] = 60;

rad = Pl *d / 180;
for(i=0;i<=6;i+=2) {
tx =(short) (array[i] * cos(rad)- array[i+1] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));
arrayi] = tx;

array[i+1] = ty;

Icofs(0x0000, h, j);

polygon4c(0x0000,array,0x001F); /* POLYGONA4C */
Icofs(0x0000, 0, 0);

h-=5;

draw_end(DBmode,&first,quick);

draw_start();

}

return; M EXIT ¥

void clrscrn(void)

{
short array[8];

/* ploygon4c (clear) */
array[0] = O; array[1] = O;
array[2] = 639; array[3] = 0;
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array[4] = 639;
array[6] = 0;

polygon4c(0x0000,

void ginit(short DBmode)

{ * Q2s|
unsigned short hsw = 64;
unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

array[5] = 239;
array[7] = 239;

array, 0x0000);

D*

outport(_Q2SYSR, 0x4080); /* Initilaize Draw/Display */

outport(_Q2SRCR, 0xfe80); /* Clear SR register  */

/* Set InterFace Control Registers */

60

outport(_Q2IER,  0x0000);
outport(_ Q2MEMR,  0x0031);
outport(_Q2DSMR,  0x0005);
outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);
outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers */

outport(_Q2DSX, xw);  /* Display size of x */
outport(_Q2DSY, yw);  /* Display size of y */
outport(_Q2DSA0,  0x0000); /* Frame buffer O area start address(H) */
outport(_Q2DSA1, 0x0010); /* Frame buffer 1 area start address(H) */
outport(_Q2DLSAH, 0x0019); /* Display list area start address(H) */
outport(_Q2DLSAL, 0x0000); /* Display list area start address(L) */
outport(_Q2SSAR,  0x0008); /* Color area sorce start address(H)  */
outport(_ Q2WSAR,  0x001F); /* Work area start address(H) */
outport(_Q2DMASH, 0x0000); /* DMA transfer start address(H) */
outport(_Q2DMASL, 0x0000); /* DMA transfer start address(L) */
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outport(_Q2DMAWL, 0x0000); /* DAM transfer word

/* Display Contral Registers */

outport(_Q2HDS, hsw+xs-11 );
outport(_Q2HDE, hsw+xs-11+xw );
outport(_Q2VDS, ys-2 );
outport(_Q2VDE, ys-2+yw ),
outport(_Q2HSW, hsw-1 );
outport(_Q2HC, he-1 );
outport(_Q2VSP, ve-vsw-1 );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0x00FC);
outport(_Q2CDG_CDB, OXFCFC);

/* Input Data Control Registers */
outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);

outport(_Q2IDE, 0x0000);

switch(DBmode) {
case 0:
outport(_Q2SYSR, 0x2000);
break;
case 1:
outport(_Q2SYSR, 0x2040);
break;
default:
outport(_Q2SYSR, 0x2080);
}

#include "MS7709.inc"

#include "Q2SDl.inc"

*

/* Enable Draw/Display */

/* Idle,Auto Change mode,No DMA */

/* Idle,Auto Renderring mode,No DMA */

/* 1dle,manual change moe,No DMA */
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5.2.7

62

sample2.cO00000O0OO

2 Display List / SHC sample program (2)

*
Q
(Zoom/Shrink/Rotate/Move 'Text 24x24')
Copyright(c) Hitachi Ltd. 1999
*

#include <machine.h>
#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_ptr;

#define PI 3.14159

void init_BSC(void);

void init_start(void);

short draw_start(void);

short draw_end(short DBmode,char *first,char quick);

void change_com_buffer(void);

*/

void clrscrn(void);

void ginit(short DBmode);

void main()
{
long count;
short array[8];
short rel_adr_h, rel_adr_|;
shortd, i, h, j, k, del, Ip;

double rad;

/* Initialize SH7709 bus state controller */
/*Initialize Display ListDouble Buffering (Only 1st)*/
/* Initialize Display List Address pointer */

/* Display List Execution */

/* Graphics System Open (Q2 Initialize) */
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short tx,ty;
short txs, tys;
short DBmode;
*
DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring
DBmode: 2 ... Manual Change
*
char first,quick;
short forecolor = 0x0f0f; /* charactor color */

short backcolor = 0x0101; /* background color */

/* Define Font Data " 0" (24 dots x 24 liN€S ) ==-mnmrrrmmmmmemmmmeenn */
unsigned short font_pattern[]={

I* */

/* Note : Q2 uses font pattern from LSB to MSB. */

I* */

/* ‘font_pattern' must be mapped at SuperH's big endian area. */

/* (MSB LSB) (MSB LSB) (MSB LSB) *
0x1c00, 0x0e07, 0x430c,
0x0Oclc, Oxd8e3, Oxffff,
0x0c00, 0x0003, 0x030c,
0x0140, 0x4718, Ox3fff,
0x636e, 0x2c18, 0x1863,
0x6320, 0x3018, Ox1fff,
0x6310, 0x1800, 0x1860,
0xffo8, 0x0c3f, 0x0060,
0x600f, Oxec60, Oxffff,
0xb00c, 0x0c01, 0x0338,
Ox1cOc, 0xOcOe, 0x3cOe,

0x038c, Oxecf8, 0x6000

unsigned font_pattern_word_counter = sizeof(font_pattern)/sizeof(short);

DBmode = 1;
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first = ON;
quick = OFF;
init_BSC(); /* Initialize SH7709 bus state controller */
ginit(DBmode); /* Initialize Q2 */

I* *
init_start(); /* Initialize Transfer Procedure */
draw_start(); /* Start Transfer Display List to UGM */

sclip(0x0000, 639,239);

Icofs(0x0000,0,0);

del = 4;

{
int jump_address = (font_pattern_word_counter + 3)*2;
rel_adr_h = (short)( (jump_address >> 13L) & OxffffL );

rel_adr_| = (short)( jump_address & OX1fffL);

for( count =0 ; count < 2 ; count++ ){

/* Zoom *

array[0] = 150; array[1] = 100;
array[2] = 165; array[3] = 100;
array[4] = 165; array[5] = 115;

array[6] = 150; array[7] = 115;

for(i=0;i<=80;i++) {

clrscrn();

array[0] -= del; array[1] -= del;
array[2] += del; array[3] -= del;
array[4] += del; array[5] += del;

array[6] -= del; array[7] += del;

polygon4b(0x0040, 0,(15+3)*2, 24,24, array,

64



500000000000

/* Shrink

/* Rotate

backcolor,forecolor); /* polygon4b */
jump( 0x0040, rel_adr_h, rel_adr_l); I* jump */
/* Transfer Font Data " 0" (24 dots x 24 lines ) */

for(Ip=0;Ip<font_pattern_word_counter;|p++) {

*DISPLIST_ptr++ = font_pattern[lp];

draw_end(DBmode, &first,quick);

draw_start();

*/

for(i=0;i<=80;i++) {

clrscrn();

array[0] += del; array[1] += del;
array[2] -= del; array[3] += del;
array[4] -= del; array[5] -= del;

array[6] += del; array[7] -= del;

polygon4b(0x0040, 0,(15+3)*2, 24,24, array,

backcolor,forecolor); I* polygon4b */
jump( 0x0040, rel_adr_h, rel_adr_l); /* jump */
/* Transfer Font Data " 0" (24 dots x 24 lines ) */

for(Ip=0;Ip<font_pattern_word_counter;Ip++) {

*DISPLIST_ptr++ = font_pattern[lp];

draw_end(DBmode,&first,quick);

draw_start();

*

for(d=0;d<=360;d+=5) {

clrscrn();

65



500000000000

array[0] = -60; array[1] = -70;
array[2] = 40; array[3] = -70;
array[4] = 40; array[5] = 50;

array[6] = -60; array[7] = 50;

rad = Pl *d/180;

for(i=0;i<=6;i+=2) {
tx =(short) (array[i] * cos(rad)- array[i+1] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));
arrayli] = tx;

array[i+1] = ty;

Icofs(0x0000, 160, 115);

polygon4b(0x0040, 0,(15+3)*2, 24,24, array,

backcolor,forecolor); I* polygon4b */
jump( 0x0040, rel_adr_h, rel_adr_l); 1* jump */
/* Transfer Font Data " 0" (24 dots x 24 lines ) */

for(Ip=0;Ip<font_pattern_word_counter;Ip++) {

*DISPLIST_ptr++ = font_pattern[lp];

Icofs(0x0000, 0, 0);

draw_end(DBmode, &first,quick);

draw_start();

/* Move */
h=260;
j=110;
for(d=0;d<=360;d+=5) {

clrscrn();

array[0] = -50; array[1] = -60;
array[2] = 50; array[3] = -60;
array[4] = 50; array[5] = 60;

array[6] = -50; array[7] = 60;
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rad = Pl *d/180;

for(i=0;i<=6;i+=2) {
tx =(short) (array[i] * cos(rad)- array[i+1] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));
arrayli] = tx;

array[i+1] = ty;

lcofs(0x0000, h, j);

polygon4b(0x0040, 0,(15+3)*2, 24,24, array,

backcolor,forecolor); I* polygon4b */
jump( 0x0040, rel_adr_h, rel_adr_l); /* jump */
/* Transfer Font Data " 0" (24 dots x 24 lines ) */

for(Ip=0;Ip<font_pattern_word_counter;Ip++) {

*DISPLIST_ptr++ = font_pattern[lp];

Icofs(0x0000, 0, 0);

h-=5;
draw_end(DBmode,&first,quick);

draw_start();

}

return; *EXIT */

void clrscrn(void)

{

short array[8];

/* ploygon4c (clear) */
array[0] = 0; array[1]= O;
array[2] = 639; array[3]= O;
array[4] = 639; array[5] = 239;

array[6] = 0; array[7] = 239;
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polygon4c(0x0000, array, 0x0000);

void ginit(short DBmode)

{ *Q2SD */
unsigned short hsw = 64;

unsigned short xs = 131;

unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080); /* Initilaize Draw/Display */

outport(_Q2SRCR, 0xfe80); /* Clear SR register ~ */

/* Set InterFace Control Registers */
outport(_Q2IER,  0x0000);
outport(_ Q2MEMR,  0x0031);
outport(_ Q2DSMR,  0x0005);
outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers */

outport(_Q2DSX, xw); /* Display size of x */
outport(_Q2DSY, yw); /* Display size of y */
outport(_Q2DSA0,  0x0000);  /* Frame buffer O area start address(H) */
outport(_Q2DSA1, 0x0010); /* Frame buffer 1 area start address(H) */
outport(_Q2DLSAH, 0x0019); /* Display list area start address(H)  */
outport(_Q2DLSAL, 0x0000); /* Display list area start address(L)  */

outport(_Q2SSAR,  0x0008);  /* Color area sorce start address(H) */

outport(_ Q2WSAR,  0x001F);  /* Work area start address(H) */
outport(_Q2DMASH, 0x0000);  /* DMA transfer start address(H) */
outport(_ Q2DMASL, 0x0000);  /* DMA transfer start address(L) *
outport(_ Q2DMAWL, 0x0000);  /* DAM transfer word */
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/* Display Contral Registers */

outport(_Q2HDS, hsw+xs-11  );
outport(_Q2HDE, hsw+xs-11+xw );
outport(_Q2VDS, ys-2 );
outport(_Q2VDE, ys-2+yw );
outport(_Q2HSW, hsw-1 );
outport(_Q2HC, hc-1 )
outport(_Q2VSP, ve-vsw-1 );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0X00FC);
outport(_Q2CDG_CDB, O0xFCFC);

/* Input Data Control Registers */
outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);

outport(_Q2IDE, 0x0000);

switch(DBmode) {
case 0:

outport(_Q2SYSR, 0x2000);

break;

case 1:
outport(_Q2SYSR, 0x2040);
break;

default:

outport(_Q2SYSR, 0x2080);

#include "MS7709.inc"

#include "Q2SDl.inc"

/* Enable Draw/Display */

/* Idle,Auto Change mode,No DMA */

/* 1dle,Auto Renderring mode,No DMA */

/* Idle,manual change moe,No DMA */
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5.2.8 sample3.cO0OOOO0OOO

70

/*
Q2 Display List / SHC sample program (1)
(Zoom/Shrink/Rotate/Move 'Solid' Polygon)
Copyright(c) Hitachi Ltd. 1999
*

#include <machine.h>
#include <stdio.h>
#include <math.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_ptr;

#define PI 3.14159

#define _Q2_SSAR_REG_NO 0x00e

void init_BSC(void); /* Initialize SH7709 bus state controller */
void init_start(void); /*Initialize Display ListDouble Buffering (Only 1st)*/
short draw_start(void); /* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick); /* Display List Execution */

void change_com_buffer(void);

I* *

void clrscrn(void);

void ginit(short DBmode); /* Graphics System Open (Q2SD Initialize) */

void main(void)
{
long count;
short array([8];
short d, i, h, j, k, del;

double rad;
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I*

short tx,ty;

short DBmode;

DBmode: 0 ... Auto Change

DBmode: 1 ... Auto Renderring

DBmode: 2 ... Manual Change

*/

/* Zoom

char first,quick;

DBmode = 1;
first = ON;

quick = OFF;

init_BSC();

ginit(DBmode);
init_start();
draw_start();
sclip(0x0000, 639,239);

Icofs(0x0000,0,0);

wpr(0x0000, _Q2_SSAR_REG_NO, 0x10);

del = 4;

for( count =0 ; count < 2 ; count++ ){

/* POYLGON4A commnad reference to V1 area */
short txs=640,tys= 0; /* Reference start point */

short tdx=320,tdy=240; /* Reference size */

*/

array[0] = 150; array[1] = 100;
array[2] = 165; array[3] = 100;
array[4] = 165; array[5] = 115;

array[6] = 150; array[7] = 115;

for(i=0;i<=80;i++) {

clrscrn();

/* Initialize SH7709 bus state controller */

/* Initialize Q2 */

/* Initialize Transfer Procedure */

/* Start Transfer Display List to UGM */

/* Sst the SSAR (0x100000) */
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array[0] -= del; array[1] -= del;

array[2] += del; array[3] -= del;
array[4] += del; array[5] += del;
array[6] -= del; array[7] += del;

polygon4a(0x0000, txs,tys, tdx,tdy, array );

draw_end(DBmode,&first,quick);

draw_start();

clrscrn();

array[0] += del; array[1] += del;

array[2] -= del; array[3] += del;
array[4] -= del; array[5] -= del;
array[6] += del; array[7] -= del;

polygon4a(0x0000, txs,tys, tdx,tdy, array );

draw_end(DBmode, &first,quick);

draw_start();

}

/* Shrink *
for(i=0;i<=80;i++) {
}

/* Rotate

*

for(d=0;d<=360;d+=5) {

72

clrscrn();

array[0] = -60; array[1] = -70;

array[2] = 40; array[3] = -70;
array[4] = 40; array[5] = 50;

array[6] = -60; array[7] = 50;

rad = Pl *d / 180;

for(i=0;i<=6;i+=2) {

/* POLYGON4A */

/* POLYGON4A */

tx =(short) (array[i] * cos(rad)- array[i+1] * sin(rad));

ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));

arrayli] = tx;

array[i+1] = ty;
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Icofs(0x0000, 160, 115);

polygon4a(0x0000, txs,tys, tdx,tdy, array ); /* POLYGONA4A */
Icofs(0x0000, 0, 0);

draw_end(DBmode, &first,quick);

draw_start();

/* Move */

h=260;
j=110;
for(d=0;d<=360;d+=5) {

clrscrn();

array[0] = -50; array[1] = -60;
array[2] = 50; array[3] = -60;
array[4] = 50; array[5] = 60;

array[6] = -50; array[7] = 60;

rad = Pl *d/180;

for(i=0;i<=6;i+=2) {
tx =(short) (array[i] * cos(rad)- array[i+1] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));
arrayli] = tx;

array[i+1] = ty;

Icofs(0x0000, h, j);

polygon4a(0x0000, txs,tys, tdx,tdy, array ); /* POLYGON4A */
Icofs(0x0000, 0, 0);

h-=5;

draw_end(DBmode,&first,quick);

draw_start();

}

return; *EXIT*
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void clrscrn(void)

{
short array[8];

/* ploygon4c (clear) */
array[0] = O; array[1]= O;
array[2] = 639; array[3] = O;
array[4] = 639; array[5] = 239;
array[6] = 0; array[7] = 239;
polygon4c(0x0000, array, 0x0000);

}

void ginit(short DBmode)

{ *Q2SD */
unsigned short hsw = 64;
unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080); /* Initilaize Draw/Display */

outport(_Q2SRCR, 0xfe80); /* Clear SR register  */

/* Set InterFace Control Registers */
outport(_Q2IER,  0x0000);
outport(_ Q2MEMR,  0x0031);
outport(_Q2DSMR,  0x0005);
outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers */
outport(_Q2DSX, xw); /* Display size of x */

outport(_Q2DSY, yw); /* Display size of y */
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outport(_Q2DSAO0,
outport(_Q2DSA1,
outport(_Q2DLSAH,
outport(_Q2DLSAL,
outport(_Q2SSAR,
outport(_ Q2WSAR,
outport(_Q2DMASH,

outport(_Q2DMASL,

outport(_Q2DMAWL,

0x0000);
0x0010);
0x0019);
0x0000);
0x0008);
0x001F);
0x0000);
0x0000);

0x0000);

/* Display Contral Registers */

outport(_Q2HDS,
outport(_Q2HDE,
outport(_Q2VDS,
outport(_Q2VDE,
outport(_Q2HSW,
outport(_Q2HC,
outport(_Q2VSP,
outport(_Q2VC,

outport(_Q2DOR,

outport(_Q2DOG_DOB,

outport(_Q2CDR,

outport(_Q2CDG_CDB,

/* Input Data Control Registers */

outport(_Q2ISAH,
outport(_Q2ISAL,
outport(_Q2IDSX,
outport(_Q2IDSY,

outport(_Q2IDE,

switch(DBmode) {

case 0:

case 1:

default:

/* Frame buffer O area start address(H) */
/* Frame buffer 1 area start address(H) */
/* Display list area start address(H) */
/* Display list area start address(L) */

/* Color area sorce start address(H)  */

/* Work area start address(H) */
/* DMA transfer start address(H) */
/* DMA transfer start address(L) *
/* DAM transfer word *

hsw+xs-11  );

hsw+xs-11+xw );

ys-2 );
ys-2tyw );
hsw-1 );
he-1 );
ve-vsw-1  );
ve-1 );
0x0000);
0x007C);
0X00FC);
OXFCFC);
0x0000);
0x0000);
0x0000);
0x0000);
0x0000);

/* Enable Draw/Display */
outport(_Q2SYSR, 0x2000); /* 1dle,Auto Change mode,No DMA */
break;
outport(_Q2SYSR, 0x2040); /* 1dle,Auto Renderring mode,No DMA */
break;
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outport(_Q2SYSR, 0x2080); /* 1dle,manual change moe,No DMA */

#include "MS7709.inc"

#include "Q2SDl.inc"
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5.2.9

I+

sampled.cO00000O0OO

Q2 Display List / SHC sample program

(Draw hexagon with no pattern)

Copyright(c) Hitachi Ltd. 1999
*
#include <machine.h>
#include <stdio.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_ptr;

#define MAX_WORD 512

void init_BSC(void);

void init_start(void);

short draw_start(void);

short draw_end(short DBmode,char *first,char quick);
void change_com_buffer(void);

I* */

void ginit(short DBmode);

void main(void)

{

/* Initialize SH7709 bus state controller */
/*Initilaze Display ListDouble Buffering (Only 1st)*/
/* Initialize Display List Address pointer */

/* Display List Execution */

/* Graphics System Open (Q2 Initialize) */

short array[MAX_WORD)], poly[MAX_WORD];

short DBmode;
short xmin,xmax,ymin,ymax;
short location_of_base_line;
short fill_color = 0x0404;
short fill_point = 6;

*

DBmode: 0 ... Auto Change

DBmode: 1 ... Auto Renderring
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DBmode: 2 ... Manual Change
*

char first,quick;

DBmode = 1;
first = ON;

quick = OFF;

init_BSC();

ginit(DBmode);

init_start();
draw_start();
sclip(0x0000, 639,239);

lcofs(0x0000,0,0);

/* Initialize SH7709 bus state controller */

/* Initialize Q2 */

/* Initialize Transfer Procedure */

/* Start Transfer Display List to UGM */

*/

/* ploygon4c ( clear screen )

array[0] = 0; array[1]= O;
array[2] = 639; array[3]= O;
array[4] = 639; array[5] = 239;

array[6] = 0; array[7] = 239;

polygon4c(0x0000, array, 0x0000);

array[0] = O; array[1]= O;

array[2] = 159; array[3] = O;
array[4] = 159; array[5] = 119;
array[6] = 0; array[7] = 119;

polygon4c(0x0000, array, 0xffff);

array[0] = 160; array[1] = 120;

array[2] = 319; array[3] = 120;
array[4] = 319; array[5] = 239;
array[6] = 160; array[7] = 239;

polygon4c(0x0000, array, Oxffff);

FleftUp ¥

/* Right Up */
/* Left Down  */
/* Right Down  */

/* polygon4c */

/* Left Up */

/*RightUp  */
/* Left Down  */
/* Right Down  */

/* polygondc ¥/

/* Left Up */
/*RightUp  */
/* Left Down  */
/* Right Down  */

/* polygondc  */

*

/* Define hexagon
array[ 0] = 40; array[ 1] = 110;
array[ 2] = 130; array[ 3] = 70;

array[ 4] = 190; array[ 5] = 80;
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array[ 6] = 200; array[ 7] = 150;
array[ 8] = 140; array[ 9] = 210;
array[10] = 60; array[11] = 160;

array[12] = array[ 0]; array[13] = array[1];

/* Draw hexagon at work screen */

xmin = 40; /* minimum of x */
xmax = 200; /* maximum of x */
ymin = 70; /* minimum of y */

ymax = 210; /* maximum of y */

location_of_base_line = xmin;

/* Clear work screen for ftrap */

clrw(0x0000, xmin, ymin, xmax, ymax); I* clrw */

/* Draw hexagon at work screen */

ftrap(0x0000, fill_point+1, location_of_base_line, array); I* ftrap */

/* Draw hexagon with no pattern at rendering screen referencing
to work screen -*/
poly[ 0] = xmin; poly[ 1] = ymin;
poly[ 2] = xmax; poly[ 3] = ymin;
poly[ 4] = xmax; poly[ 5] = ymax;

poly[ 6] = xmin; poly[ 7] = ymax;

polygon4c(0x0021, poly, fill_color); /* polygon4c */

line(0x0000, fill_color, fill_point+1, array); /*line */

draw_end(DBmode,&first,quick);

return; 1*EXIT*

void ginit(short DBmode)
{ /* Q2SD */
unsigned short hsw = 64;

unsigned short xs = 131;
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unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080); /* Initilaize Draw/Display */

outport(_Q2SRCR, 0xfe80); /* Clear SR register  */

/* Set InterFace Control Registers */

80

outport(_Q2IER,  0x0000);
outport(_ Q2MEMR,  0x0031);
outport(_Q2DSMR,  0x0005);
outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);
outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers

*/

outport(_Q2DSX, XW); /* Display size of x */
outport(_Q2DSY, yw); /* Display size of y *
outport(_Q2DSAQ,  0x0000); /* Frame buffer O area start address(H) */
outport(_Q2DSA1,  0x0010); /* Frame buffer 1 area start address(H) */
outport(_Q2DLSAH, 0x0019); /* Display list area start address(H) ~ */
outport(_Q2DLSAL, 0x0000); /* Display list area start address(L) */
outport(_Q2SSAR,  0x0008); /* Color area sorce start address(H) ~ */
outport(_ Q2WSAR,  0x001F); /* Work area start address(H) */
outport(_Q2DMASH, 0x0000); /* DMA transfer start address(H) */
outport(_Q2DMASL, 0x0000); /* DMA transfer start address(L) */
outport(_Q2DMAWL, 0x0000); /* DAM transfer word */

/* Display Contral Registers */

outport(_Q2HDS, hsw+xs-11  );
outport(_Q2HDE, hsw+xs-11+xw );
outport(_Q2VDS, ys-2 )
outport(_Q2VDE, ys-2+4yw )
outport(_Q2HSW, hsw-1 );
outport(_Q2HC, he-1 );
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outport(_Q2VSP, ve-vsw-1  );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0X00FC);
outport(_Q2CDG_CDB, OXFCFC);

/* Input Data Control Registers */
outport(_Q2ISAH, 0x0000);
outport(_Q2ISAL, 0x0000);
outport(_Q2IDSX, 0x0000);

outport(_Q2IDSY, 0x0000);

outport(_Q2IDE, 0x0000);
switch(DBmode) { /* Enable Draw/Display */
case 0:
outport(_Q2SYSR, 0x2000); /* 1dle,Auto Change mode,No DMA */
break;
case 1:
outport(_Q2SYSR, 0x2040); /* 1dle,Auto Renderring mode,No DMA */
break;
default:
outport(_Q2SYSR, 0x2080); /* 1dle,manual change moe,No DMA */
}

#include "MS7709.inc"

#include "Q2SDl.inc"
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5.2.10

82

sampleS.cO0 00O

I+

( Move 'Solid' Polygon )

gooo

Q2 Display List / SHC sample program (5)

Copyright(c) Hitachi Ltd. 1999

*

#include <machine.h>
#include <stdio.h>
#include <math.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_ptr;

#define PI 3.14159
#define _Q2_REMR_REG_NO 0x006

#define _Q2_RSAR_REG_NO 0x04C

void init_BSC(void);

void init_start(void);

short draw_start(void);

short draw_end(short DBmode,char *first,char quick);
void change_com_buffer(void);

I* */

void ginit(short DBmode);

void main(void)

{
long count;
short array[8];
short DBmode;
*

DBmode: 0 ... Auto Change

/* Initialize SH7709 bus state controller */

/*Initialize Display ListDouble Buffering (Only 1st)*/

/* Initialize Display List Address pointer */

/* Display List Execution */

/* Graphics System Open (Q2 Initialize) */
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DBmode: 1 ... Auto Renderring

DBmode: 2 ... Manual Change

*/

char first,quick;

DBmode = 1;

first = ON;

quick = OFF;

init_BSC(); [* Initialize SH7709 bus state controller */
ginit(DBmode); /* Initialize Q2 */

init_start(); /* Initialize Transfer Procedure */
draw_start(); /* Start Transfer Display List to UGM */

sclip(0x0000, 639,239);

Icofs(0x0000,0,0);

for( count =0 ; count < 2 ; count++ ){

short i,d;

/* MOVE */
short kj = 50;

double rad;

for(d=0;d<=360;d+=5) {

/* Job No.1 : clear screen */
array[0] = O; array[1]= O;
array[2] = 639; array[3] = 0;
array[4] = 639; array[5] = 239;
array[6] = 0; array[7] = 239;

polygon4c(0x0000, array, 0x0606);

/* Set drawing start address in the RSAR */
if ((inport( _Q2SR ) & 0x0100) =0 {

wpr( 0x0000, _Q2_RSAR_REG_NO, inport(_Q2DSA0) );
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}else {

wpr( 0x0000, _Q2_RSAR_REG_NO, inport(_Q2DSA1));

/* Enable the RSAR */

wpr( 0x0000, _Q2_REMR_REG_NO, inport(_Q2REMR) | 0x8000 );

/* Job No.2 : draw two solid rectangles */
array[0] = -50; array[1] = -(60);
array[2] = 50; array[3] = -(60);
array[4] = 50; array[5] = -(-60);

array[6] = -50; array[7] = -(-60);

rad = Pl *d/180;

for(i=0;i<=6;i+=2) {
short tx =(short) (arrayl[i] * cos(rad)- array[i+1] * sin(rad));
short ty =(short) (array([i] * sin(rad)+ array[i+1] * cos(rad));
arrayli] = tx;

array[i+1] = ty;

Icofs(0x0000, kj,100);

polygon4c(0x0000,array,0xF800); /* POLYGONA4C */

Icofs(0x0000, 320-kj,100);

polygon4c(0x0000,array,0xF800); /* POLYGONA4C */

lcofs(0x0000, 0,0);

/* Disable the RSAR */

wpr( 0x0000, _Q2_REMR_REG_NO, inport(_ Q2REMR) & Ox7fff );

kj+=5;

/* Drawing start */
draw_end(DBmode, &first,quick);

draw_start();
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} 1* for %/
}
return;
}
void ginit(short DBmode)
{ *Q2SD ¥/

unsigned short hsw = 64;
unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080);

outport(_Q2SRCR, 0xfe80);

[*EXIT ¥/

/* Initilaize Draw/Display */

/* Clear SR register */

/* Set InterFace Control Registers */

outport(_QZ2IER ,

outport(_ Q2MEMR,

outport(_Q2DSMR,

0x0000);

0x0031);

0x0005);

outport(_Q2DSMR2, 0x0000);

outport(_ Q2REMR,

outport(_Q2IEMR,

0x0041);

0x0000);

/* Set Memory Control Regisers

outport(_Q2DSX,
outport(_Q2DSY,
outport(_Q2DSAO0,

outport(_Q2DSA1,

outport(_Q2DLSAH,

outport(_Q2DLSAL,

outport(_Q2SSAR,

outport(_ Q2WSAR,

XW);

yw);
0x0000);
0x0010);
0x0019);
0x0000);
0x0008);

0x001F);

*

/* Display size of x */

/* Display size of y */
/* Frame buffer O area start address(H) */
/* Frame buffer 1 area start address(H) */
/* Display list area start address(H) ~ */
/* Display list area start address(L)  */
/* Color area sorce start address(H)  */

/* Work area start address(H) */
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outport(_Q2DMASH, 0x0000);
outport(_Q2DMASL, 0x0000);

outport(_Q2DMAWL, 0x0000);

/* Display Contral Registers */

/* DMA transfer start address(H) */
/* DMA transfer start address(L) */

/* DAM transfer word *

outport(_Q2HDS, hsw+xs-11  );
outport(_Q2HDE, hsw+xs-11+xw );
outport(_Q2VDS, ys-2 )
outport(_Q2VDE, ys-2+yw );
outport(_Q2HSW, hsw-1 );
outport(_Q2HC, he-1 );
outport(_Q2VSP, ve-vsw-1  );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0X00FC);
outport(_Q2CDG_CDB, OXFCFC);

/* Input Data Control
outport(_Q2ISAH,
outport(_Q2ISAL,
outport(_Q2IDSX,
outport(_Q2IDSY,

outport(_Q2IDE,

switch(DBmode) {
case 0:
case 1:
default:
}

#include "MS7709.inc"

#include "Q2SDl.inc"

86

Registers */
0x0000);
0x0000);
0x0000);
0x0000);

0x0000);

outport(_Q2SYSR, 0x2000);

break;

outport(_Q2SYSR, 0x2040);

break;

outport(_Q2SYSR, 0x2080);

/* Enable Draw/Display */

/* 1dle,Auto Change mode,No DMA */

/* 1dle,Auto Renderring mode,No DMA */

/* 1dle,manual change moe,No DMA */
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5211 sample6.cO0 0000000

Q2 Display List / SHC sample program (6)

( Move 'lmage’)

Must be load "bolls.bmp" to (txs,tys) = (0,832), before.

SSAR = 0x80000

Copyright(c) Hitachi Ltd. 1999
*/
#include <machine.h>
#include <stdio.h>
#include <math.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_ptr;

static short speed[]={2,5,4,8,3,4,6,1,7,5,
6,9,2,4,3,6,54,2,6,
7,2,43,1,51,4,9,3,
49,7,2,4,23,7,2,4,
6,4,3,8,2,4,6,8,6,3,
6,2,7,6,3,5,4,1,6,6,
2,5,4,6,3,9,6,6,2,7,
6,4,3,9,51,375,1,
6,3,8,4,1,1,6,2,5,9,
3,6,1,534,5,6,9,6

h

static unsigned short color_table[]={
(255/8)*2048 | (128/4)*32 | ( 64/8),
(255/8)*2048 | ( 0/4)*32 | (128/8),
(128/8)*2048 | (128/4)*32 | (255/8),
(128/8)*2048 | (255/4)*32 | (255/8),
(0/8)*2048 | (255/4)*32 | (128/8),

(255/8)*2048 | (255/4)*32 | (128/8),
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#define OFF

#define ON

void init_BSC(void);
void init_start(void);

short draw_start(void);

(255/8)*2048 | ( 0/4)*32 | (255/8),
(0/8)*2048 | ( 0/4)*32 | (255/8),
(255/8)*2048 | ( 0/4)*32 | ( 0/8),

(128/8)*2048 | (128/4)*32 | (128/8)

/* Initialize SH7709 bus state controller */
[*Initilaze DisplayListDouble Buffering (Only 1st)*/

/* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick);  /* Display List Execution */

void change_com_buffer(void);

I*

void clrscrn(void);

void ginit(short DBmode);

void main(void)

{

long count;

short block_count = 100;
short Ip;

short dx[100], dy[100];
short array[100][8];

short DBmode;

short ah,al;

short size_x=16, size_y=16;

char first,quick;

DBmode = 1;
first = ON;

quick = OFF;

init_BSC();

ginit(DBmode);

*

/* Graphics System Open (Q2 Initialize) */

/* Initialize SH7709 bus state controller */

/* Initialize Q2 */
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/* Transfer Data " e " (16 dots x 16 lines ) */
{
short i;
unsigned short *address;
unsigned long SrcAdr;
unsigned short crcl_pattern[]={
/* (MSB LSB) */
0x0000,
0x07e0,
0x1ff8,
0x3ffc,
0Ox3ffc,
Ox7ffe,
Ox7ffe,
Ox7ffe,
Ox7ffe,
Ox7ffe,
Ox7ffe,
0x3ffc,
0Ox3ffc,
0x1ff8,
0x07e0,

0x0000

SrcAdr = 0x006000L + UGMBASE;
address = (unsigned short *)SrcAdr;
for(i=0;i<16;i++) {

*address++ = crcl_pattern[i];

ah = (short)( ((SrcAdr-UGMBASE) >> 13L) & OxffffL );

al = (short)( (SrcAdr-UGMBASE) & OX1fffL );

for(Ip=0; Ip<block_count; Ip++){
dx[Ip] = speed[lp];

dy[lp] = speed[lp];
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array[lp][0] = O +Ip*speed[lp]/2; array[lp][1] = O +Ip*speed[Ip]/2;
array[lp][2] = size_x-1+Ip*speed[Ip]/2; array[lp][3] = O+Ip*speed[Ip]/2;
array[lp][4] = size_x-1+Ip*speed[Ip]/2; array[Ip][5] = size_y-1+Ip*speed[lp}/2;

array[Ip][6] = O +Ip*speed[Ip]/2; array[lp][7] = size_y-1+lp*speed[Ip]/2;

}
init_start(); /* Initialize Transfer Procedure */
draw_start(); /* Start Transfer Display List to UGM */

sclip(0x0000, 639,239);

Icofs(0x0000,0,0);

for( count = 0 ; count < 1000 ; count++ ){

short tmp_dx;

clrsern();

for(Ip=0; Ip<block_count; Ip++){
if (array[Ip][0] < 0) dx{lp] = speed]lp];
if (array[lp][2] > 319 ) dx[lp] = -speed]ip];
if (array[lp][1] < 0) dy[lp] = speed]lp];

if (array[lp][7] > 239 ) dy[lp] = -speed[lp];

array[Ip][0] += dx(lp]; array[lp][1] += dy[lp];
array[Ip][2] += dx[Ip]; array[lp][3] += dy[lp];
array[Ip][4] += dx[lp]; array[lp][5] += dy[lp];

array[lp][6] += dx[Ip]; array[lp][7] += dy[lp];

if(dx[lp] < 0)

tmp_dx = -dx([Ip];
else

tmp_dx = dx([lp];

polygon4b(0x0200, ah, al, 16, 16, array[lp], 0x0000, color_table[tmp_dx-1]);

draw_end(DBmode,&first,quick);

draw_start();

static void clrscrn(void)
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{
short array[8];

/* ploygon4c (clear) */
array[0] = 0; array[1]= O;
array[2] = 639; array[3]= O;
array[4] = 639; array[5] = 239;
array[6] = 0; array[7] = 239;
polygon4c(0x0000, array, 0x0000);

}

void ginit(short DBmode)

{ *Q2SD ¥/
unsigned short hsw = 64;
unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080); /* Initilaize Draw/Display */

outport(_Q2SRCR, 0xfe80); I* Clear SR register

/* Set InterFace Control Registers */
outport(_Q2IER,  0x0000);
outport(_ Q2MEMR,  0x0031);
outport(_Q2DSMR,  0x0005);
outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers */
outport(_Q2DSX, xw);  /* Display size of x */
outport(_Q2DSY, yw);  /* Display size of y */

outport(_Q2DSA0,  0x0000); /* Frame buffer O area start address(H) */

*
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outport(_Q2DSA1,
outport(_Q2DLSAH,
outport(_Q2DLSAL,
outport(_Q2SSAR,
outport(_ Q2WSAR,
outport(_Q2DMASH,
outport(_Q2DMASL,

outport(_ Q2DMAWL,

/* Display Contral Re

0x0010); /* Frame buffer 1 area start address(H) */
0x0019); /* Display list area start address(H) */
0x0000); /* Display list area start address(L) */
0x0008); /* Color area sorce start address(H)  */
0x001F); /* Work area start address(H) */
0x0000); /* DMA transfer start address(H) */
0x0000); /* DMA transfer start address(L) */

0x0000); /* DAM transfer word *

gisters */

outport(_Q2HDS, hsw+xs-11  );
outport(_Q2HDE, hsw+xs-11+xw );
outport(_Q2VDS, ys-2 );
outport(_Q2VDE, ys-2+yw ),
outport(_Q2HSW, hsw-1 );
outport(_Q2HC, he-1 )
outport(_Q2VSP, ve-vsw-1 - );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0x00FC);
outport(_Q2CDG_CDB, O0XFCFC);
/* Input Data Control Registers */
outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);
outport(_Q2IDE, 0x0000);
switch(DBmode) { /* Enable Draw/Display */
case 0:
outport(_Q2SYSR, 0x2000); /* Idle,Auto Change mode,No DMA */
break;
case 1:
outport(_Q2SYSR, 0x2040); /* 1dle,Auto Renderring mode,No DMA */
break;
default:
outport(_Q2SYSR, 0x2080); /* 1dle,manual change moe,No DMA */
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#include "MS7709.inc"

#include "Q2SDl.inc"
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5.2.12 sample7

94

I+

cuggoobonoo

Q2 Display List / SHC sample program (7)

(Zoom/Shrink/Rotate/Move 'Text 24x24")

*/

#include <machine.h>
#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

#undef DISPLISTO

#undef DISPLIST1

Copyright(c) Hitachi Ltd. 1999

CLK1 = 14.32 MHz

Color depth ; 16bit/pixel
Display size : 640 pixel X 480 line

Scan mode : Interrace sync & video (TVM = 11)

Frame O start addtess : 0x000000 (0, 0)

Frame 1 start address : 0x100000 (0,512)
Display list O start address  : 0xOF0000 (0, 480)
Display list 1 start address  : 0x1FO000 (0,992)

Color sorce area start address : Undefine
Mono pattern area start address : 0x006000 (640, 0)

Work area start address : Undefine

#define DISPLISTO 0xOF0000L /* (0,480) */

#define DISPLIST1 0x1F0000L 1*(0,992) */

unsigned short *DISPLIST_ptr;

#define PI

3.14159
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void init_BSC(void); /* Initialize SH7709 bus state controller */
void init_start(void); /*Initilaze Display ListDouble Buffering (Only 1st)*/
short draw_start(void); /* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick);  /* Display List Execution */

void change_com_buffer(void);

void clrscrn(void);

void ginit(short DBmode); /* Graphics System Open (Q2 Initialize) */
void main()
{

long count;

short array[8];
short ah,al;
shortd, i, h, j, k, del;
double rad;
short tx,ty;
short txs, tys;
short DBmode;
*
DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring
DBmode: 2 ... Manual Change
*

char first,quick;

int SrcAdr; /* Source Address */

short forecolor; /* charactor color */

short backcolor; /* background color */

DBmode = 1;

first = ON;

quick = OFF;

init_BSC(); /* Initialize SH7709 bus state controller */
ginit(DBmode); /* Initialize Q2 */
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/* Transfer Font Data " 0" (24 dots x 24 lines ) --------------=mmmmmnmm
{
short i;
unsigned short *address;
unsigned short font_pattern[]={
I* */
/* Note : Q2 uses font pattern from LSB to MSB. */
I* */
/* ‘font_pattern' must be mapped at SuperH's big endian area. */
/* (MSB LSB) (MSB LSB) (MSB LSB) *
0x1c00, 0x0e07, 0x430c,
Ox0Oclc, 0xd8e3, Oxffff,
0x0c00, 0x0003, 0x030c,
0x0140, 0x4718, Ox3fff,
0x636e, 0x2c18, 0x1863,
0x6320, 0x3018, Ox1fff,
0x6310, 0x1800, 0x1860,
0xff98, 0xOc3f, 0x0060,
0x600f, 0Oxec60, Oxffff,
0xb00c, 0x0c01, 0x0338,
Ox1cOc, 0xOcOe, 0x3cOe,
0x038c, Oxecf8, 0x6000
h
SrcAdr = 0x6000L + UGMBASE; /* (640,0) */
address = (unsigned short *)SrcAdr;
forecolor = OxOFOF;
backcolor = 0x0101;
for(i=0;i<36;i++) {
*address++ = font_pattern[i];
}
}
* *
init_start(); /* Initialize Transfer Procedure */
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draw_start(); /* Start Transfer Display List to UGM */

sclip(0x0000, 639,479);

Icofs(0x0000,0,0);

del = 4;
ah = (short)( ((SrcAdr-UGMBASE) >> 13L) & OxffffL );

al = (short)( (SrcAdr-UGMBASE) & OX1fffL );

for( count = 0 ; count < 2 ; count++ )}{

I* Zoom */
array[0] = 200; array[1] = 200;
array[2] = 215; array[3] = 200;
array[4] = 215; array[5] = 315;

array[6] = 200; array[7] = 315;

for(i=0;i<=45;i++) {

clrscrn();

array[0] -= del; array[1] -= del;
array[2] += del; array[3] -= del;
array[4] += del; array[5] += del;
array[6] -= del; array[7] += del;
polygon4b(0x0000, ah,al, 24,24, array,

backcolor,forecolor);

draw_end(DBmode, &first,quick);

draw_start();

/* Shrink */
for(i=0;i<=45;i++) {

clrscrn();

array[0] += del; array[1] += del;
array[2] -= del; array[3] += del;
array[4] -= del; array[5] -= del;
array[6] += del; array[7] -= del;
polygon4b(0x0000, ah,al, 24,24, array,

backcolor,forecolor);

I* polygon4b */

I* polygon4b */
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draw_end(DBmode, &first,quick);

draw_start();

/* Rotate *
for(d=0;d<=360;d+=8) {

clrscrn();

array[0] = -60; array[1] = -70;
array[2] = 40; array[3] = -70;
array[4] = 40; array[5] = 50;

array[6] = -60; array[7] = 50;

rad = Pl *d/180;

for(i=0;i<=6;i+=2) {
tx =(short) (array[i] * cos(rad)- array[i+1] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));
arrayli] = tx;

array[i+1] = ty;

Icofs(0x0000, 160, 115);
polygon4b(0x0000, ah,al, 24,24, array,
backcolor,forecolor); I* polygon4b */
Icofs(0x0000, 0, 0);
draw_end(DBmode,&first,quick);

draw_start();

/* Move *

h=600;
j=110;
for(d=0;d<=720;d+=8) {

clrscrn();

array[0] = -50; array[1] = -60;
array[2] = 50; array[3] = -60;

array[4] = 50; array[5] = 60;
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array[6] = -50; array[7] = 60;

rad = Pl * d / 180;

for(i=0;i<=6;i+=2) {
tx =(short) (array[i] * cos(rad)- array[i+1] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));
arrayli] = tx;

array[i+1] = ty;

lcofs(0x0000, h, j);
polygon4b(0x0000, ah,al, 24,24, array,
backcolor,forecolor); /* polygon4b */
Icofs(0x0000, 0, 0);
h-=10;
draw_end(DBmode,&first,quick);

draw_start();

}

return; *EXIT*

void clrscrn(void)

{
short array[8];

/* ploygon4c (clear) */
array[0] = 0; array[1]= O;
array[2] = 639; array[3]= O;
array[4] = 639; array[5] = 479;
array[6] = O; array[7] = 479;
polygon4c(0x0000, array, 0x0034);

}

void ginit(short DBmode)
{ *Q2SD */

unsigned short hsw = 42;
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unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080);

/* Initilaize Draw/Display */

outport(_Q2SRCR, 0xfe00); I* Clear SR register */

/* Set InterFace Control Registers */

outport(_Q2IER,  0x0000);

outport(_ Q2MEMR,  0x0031);

outport(_Q2DSMR,  0x0035);

outport(_Q2DSMR2, 0x0000);

outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers */

outport(_Q2DSX, xw);  /* Display size of x */
outport(_Q2DSY, yw);  /* Display size of y */
outport(_Q2DSA0,  0x0000); /* Frame buffer O area start address(H) */
outport(_Q2DSA1, 0x0010); /* Frame buffer 1 area start address(H) */
outport(_Q2DLSAH, 0x0019); /* Display list area start address(H) */
outport(_Q2DLSAL, 0x0000); /* Display list area start address(L) */
outport(_Q2SSAR,  0x0008); /* Color area sorce start address(H)  */
outport(_Q2WSAR,  0x001F); /* Work area start address(H) */
outport(_Q2DMASH, 0x0000); /* DMA transfer start address(H) */
outport(_Q2DMASL, 0x0000); /* DMA transfer start address(L) */
outport(_Q2DMAWL, 0x0000); /* DAM transfer word */

/* Display Contral Registers */
outport(_Q2HDS,
outport(_Q2HDE,
outport(_Q2VDS,
outport(_Q2VDE,

outport(_Q2HSW,
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outport(_Q2HC, he-1 )
outport(_Q2VSP, ve-vsw-1 );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0x00FC);
outport(_Q2CDG_CDB, O0XFCFC);

/* Input Data Control Registers */
outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);

outport(_Q2IDE, 0x0000);

switch(DBmode) {
case 0:
outport(_Q2SYSR, 0x2000);
break;
case 1:
outport(_Q2SYSR, 0x2040);
break;
default:
outport(_Q2SYSR, 0x2080);
}

#include "MS7709.inc"

#include "Q2SDl.inc"

/* Enable Draw/Display */

/* Idle,Auto Change mode,No DMA,No Cache,7709 */

/* 1dle,Auto Renderring mode,No DMA,No Cache, 7709 */

/* 1dle,manual change moe,No DMA,No Cache, 7709 */
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5,213 sample8.cO0 0000000

P

Q2 Display List / SHC sample program (8)
( Rotating 'a solid model' )

( A structure of solid model has 20 surfaces )
Copyright(c) Hitachi Ltd. 1999

J 1

#include <machine.h>
#include <stdio.h>
#include <stdlib.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

/* Coordinate3 */
short point[][3] = {

0, 360, -2048,
0, 360, 256,
0, 448, 256,
0, 448, -2048,
2304, 360, -2048,
2304, 448, -2048,
2304, 360, 256,
2304, 448, 256,
224, 0, -32,
224, 0, -1792,
288, 0, -1792,
288, 0, -32,
224, 360, -1792,
288, 360, -1792,
224, 0,32,
224, 360, 32,
288, 360, -32,
2016, 0, -32,

2016, 0, 32,
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2080, 0, 32,
2080, 360, 32,
2016, 360, -32,
2016, 0, -1760,
2080, 0, -1760,
2080, 0, -1824,
2080, 360, -1824,
2016, 360, -1760,
256, 0, -1760,
256, 0, -1824,
256, 360, -1824,

256, 360, -1760

I* IndexedFaceSet */
short coordindex[][5] = {

0,1,2,3,-1,
4,0,3,5,-1,
6,4,5,7,-1,
1,6,7,2,-1,
2,7,5,3,-1,
1,0,4,6,-1,
8,9,10,11, -1,
10,9, 12,13, -1,
9,14, 15,12, -1,
11, 10, 13, 16, -1,
14,8, 17,18, -1,
14,19, 20, 15, -1,
17,11, 16, 21, -1,
18, 22, 23,19, -1,
19, 24, 25, 20, -1,
22,17,21, 26, -1,
27,28, 24,23, -1,
24,28, 29, 25, -1,
27, 22, 26, 30, -1,

28,27, 30, 29, -1
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/*X,Y and Z are constance. */
#define X 0
#define Y 1

#define Z 2

#define _Z1 2
#define _Z2 5
#define _Z3 8

#define _Z4 11

/* N define count of surface. */

#define N 100

#define _DUMMY 0

short sin_table[91]={

0, 142, 285, 428, 571, 713, 856, 998,1140,1281,
1422,1563,1703,1842,1981,2120,2258,2395,2531,2667,
2801,2935,3068,3200,3331,3462,3591,3719,3845,3971,
4096,4219,4341,4461,4580,4698,4815,4930,5043,5155,
5265,5374,5481,5586,5690,5792,5892,5991,6087,6182,
6275,6366,6455,6542,6627,6710,6791,6870,6947,7021,
7094,7164,7233,7299,7362,7424,7483,7540,7595,7647,
7697,7745,7791,7834,7874,7912,7948,7982,8012,8041,
8067,8091,8112,8130,8147,8160,8172,8180,8187,8190,8192

h

unsigned short *DISPLIST_ptr;

void init_BSC(void); /* Initialize SH7709 bus state controller */
void init_start(void); [I*Initilaze DisplayListDouble Buffering (Only 1st)*/
short draw_start(void); /* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick);  /* Display List Execution */

void change_com_buffer(void);

I* *

void clrscrn(void);
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void ginit(short DBmode); /* Graphics System Open (Q2 Initialize) */

/* This is function for rotation. */

void rotate_a_rectangle( short array[12], short angle, short center, short dx, short dy, short dz );

/* This is function for change from 3D to 2D. */

void convert_d3_into_d2( short array[12], short dx, short dy, short dz, short _z_size );

/* This is function for Z sorting. */

void z_sort( short array[N][12], short st[N], short n');

void set_polygon_sample(short array[N][12], short point[N][3],

short coordindex[N][5], short _n_point);

void main(void)

{

long count;

char first = ON;
char quick = OFF;

short _z_size = 1024;

7
DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring
DBmode: 2 ... Manual Change
*

short DBmode = 1;

init_BSC(); [* Initialize SH7709 bus state controller */
ginit(DBmode); /* Initialize Q2 */

init_start(); /* Initialize Transfer Procedure */
draw_start(); /* Start Transfer Display List to UGM */

sclip(0x0000, 639,239);

Icofs(0x0000,0,0);

for( count =0 ; count < 5 ; count++ ){
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short poly[N][12], st[N];
short poly2[N][12], st2[N];

short color[N];

short zz = 300;
short d;

short n_point;
short Ip;

n_point = sizeof(coordIndex)/sizeof(short)/5;

for(Ip=1;lp<=n_point;Ip++)

color(lp] = (((Ip%16)<<8) & 0xff00) | (Ip%16);

for(d=0;d<360%*3;d+=5) {

clrscrn();

/* Object No.1 */

set_polygon_sample(poly, point, coordindex, n_point );

/* Object No.2 */

set_polygon_sample(poly2, point, coordindex, n_point );

for(Ip=0;lp<n_point;Ip++){

rotate_a_rectangle( poly[lp], d, X, _DUMMY, 20, -100 );

rotate_a_rectangle( poly[lp], d, Z, 0, 0, _DUMMY );

rotate_a_rectangle( poly2[lp], d+30, X, _DUMMY, 20, -100 );

rotate_a_rectangle( poly2[lp], d+30, Z, 0, 0, _DUMMY);

I* Z sorting */
z_sort( poly, st, n_point );

z_sort( poly2, st2, n_point );

/* Convert 3D data into 2D data */
for(Ip=0;lp<n_point;Ip++){

convert_d3_into_d2( poly[lp], 100, 100, zz, _z_size );

convert_d3_into_d2(poly2[lp], 100+125,100-20,zz+200, _z_size);
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/* POLYGONA4C */
for(Ip=0;lp<n_point;Ip++){
polygon4c(0x0000, poly2[st2[lp]], color[st2[Ip]] );
polygon4c(0x0000, poly[st[lp]], color[st[Ip]] );
}
draw_end(DBmode,&first,quick);

draw_start();

}
}
} 1+ for */
return; I*EXIT ¥/
}
void clrscrn(void)
{
short array[8];
/* ploygon4c (clear) */
array[0] = O; array[1]= O;
array[2] = 639; array[3] = O;
array[4] = 639; array[5] = 239;
array[6] = 0; array[7] = 239;
polygon4c(0x0000, array, 0x0010);
}

void set_polygon_sample(short array[N][12], short point[N][3],

short coordIndex[N][5], short _n_point)

#define _DIV 20

short i;

short loc = 0;

for(i=0; i<_n_point; i++){

%X *
array[i][loc++] = point[ coordIndex[i][0] ][0] / _DIV;

1*Y*
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array[i][loc++] = point[ coordIndex[i][0] ][1] / _DIV;
1*Z*

array[i][loc++] = point[ coordIndex[i][0] ][2] / _DIV;

X
array[i][loc++] = point[ coordindex[il[1] ][0] / _DIV;
Y
array[i][loc++] = point[ coordindex[il[] ][1] / _DIV;
*z¥

array[i][loc++] = point[ coordIndex[i][1] ][2] / _DIV;

X
array[i][loc++] = point[ coordindexil[2] ][] / _DIV;
Y
array[i][loc++] = point[ coordindex[il[2] ][1] / _DIV;
*z¥

array[i][loc++] = point[ coordIndex[i][2] ][2] / _DIV;

X
array[i][loc++] = point[ coordindex[il[3] ][] / _DIV;
Y
array[i][loc++] = point[ coordindex[il[3] ][1] / _DIV;
*z¥

array[i][loc++] = point[ coordIndex[i][3] ][2] / _DIV;

loc = 0;

void ginit(short DBmode)

{ *Q2SD */
unsigned short hsw = 64;
unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;

unsigned short ys = 16;
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unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080);

outport(_Q2SRCR, 0xfe80);

/* Initilaize Draw/Display */

/* Clear SR register  */

/* Set InterFace Control Registers */

outport(_Q2IER,  0x0000);

outport(_ Q2MEMR,  0x0031);
outport(_Q2DSMR,  0x0005);
outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers
outport(_Q2DSX,
outport(_Q2DSY,
outport(_Q2DSAQ,  0x0000);
outport(_Q2DSA1,  0x0010);
outport(_Q2DLSAH, 0x0019);
outport(_Q2DLSAL, 0x0000);
outport(_Q2SSAR,  0x0008);
outport(_ Q2WSAR,  0x001F);
outport(_Q2DMASH, 0x0000);
outport(_Q2DMASL, 0x0000);

outport(_Q2DMAWL, 0x0000);

/* Display Contral Registers */
outport(_Q2HDS,
outport(_Q2HDE,
outport(_Q2VDS,
outport(_Q2VDE,
outport(_Q2HSW,
outport(_Q2HC,
outport(_Q2VSP,
outport(_Q2VC,
outport(_Q2DOR,
outport(_Q2DOG_DOB,

outport(_Q2CDR,

xw);/* Display size of x */
yw);/* Display size of y */
/* Frame buffer O area start address(H) */
/* Frame buffer 1 area start address(H) */
/* Display list area start address(H) ~ */
/* Display list area start address(L) */
/* Color area sorce start address(H)  */
/* Work area start address(H) */
/* DMA transfer start address(H) */
/* DMA transfer start address(L) */

/* DAM transfer word *

hsw+xs-11  );

hsw+xs-11+xw );

0x0000);
0x007C);

0X00FC);
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outport(_Q2CDG_CDB, O0XFCFC);

/* Input Data Control Registers */
outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);

outport(_Q2IDE, 0x0000);

switch(DBmode) {
case 0:
outport(_Q2SYSR, 0x2000);
break;
case 1:
outport(_Q2SYSR, 0x2040);
break;
default:
outport(_Q2SYSR, 0x2080);
}

long sin_t(short d)

{

d%=360;

if(d>= 0 && d< 90) return sin_table[ dJ;
if(d>= 90 && d<180) return sin_table[180-d];
if(d>=180 && d<270) return -sin_table[d-180];

return -sin_table[360-d];

long cos_t(short d)

{

110

d%=360;

if(d>= 0 && d< 90) return sin_table[90 -d];
if(d>= 90 && d<180) return -sin_table[d -90];
if(d>=180 && d<270) return -sin_table[270-d];

return sin_table[d-270];

/* Enable Draw/Display */

/* Idle,Auto Change mode,No DMA */

/* 1dle,Auto Renderring mode,No DMA */

/* Idle,manual change moe,No DMA */
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void rotate_a_rectangle( short array[12], short angle, short center, short dx, short dy, short dz )
{

short i;

short tx, ty, tz;

switch( center ){

case Z:
for(i=0;i<12;i+=3) {
tx =(short) (( (amay[l-dx)  * cos_t(angle)- (array[i+1]-dy)
ty =(short) (( (array[i]-dx) * sin_t(angle)+ (array(i+1]-dy)
array[i ] = tx+dx;
array[i+1] = ty+dy;
}
break;
case Y:
for(i=0;i<12;i+=3) {
tz =(short) (( (array[i+2]-dz) * cos._t(angle)- (arrayfil-dx)
tx =(short) (( (array[i+2]-dz) * sin_t(angle)+ (arrayfil-dx)
array[i+2] = tz+dz
arrayli ] = tx+dx;
}
break;
case X:

for(i=0;i<12;i+=3) {

ty =(short) (( (array[i+1]-dy) * cos_t(angle)- (array[i+2]-dz) *
sin_t(angle) )>>13);

tz =(short) (( (array[i+1]-dy) * sin_t(angle)+ (array[i+2]-dz) *
cos_t(angle) )>>13);

array[i+1] = ty+dy;

array[i+2] = tz+dz;

break;

void convert_d3_into_d2( short array[12], short dx, short dy, short dz, short _z_size )
{

short x0, yO;

* sin_t(angle)

* cos_t(angle)

* sin_t(angle)

* cos_t(angle)

)>>13);

)>>13);

)>>13);

)>>13);
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short x1, y1;
short x2, y2;

short x3, y3;

X0 = (short)(array[ 0] * ((long)_z_size - array[ 2] - dz ) / _z_size);
Y0 = (short)(array[ 1] * ((long)_z_size - array[ 2] - dz ) / _z_size);
x1 = (short)(array[ 3] * ((long)_z_size - array[ 5] - dz ) / _z_size);
y1 = (short)(array[ 4] * ((long)_z_size - array[ 5] - dz ) / _z_size);
X2 = (short)(array[ 6] * ((long)_z_size - array[ 8] - dz ) / _z_size);
y2 = (short)(array[ 7] * ((long)_z_size - array[ 8] - dz ) / _z_size);
x3 = (short)(array[ 9] * ((long)_z_size - array[11] - dz ) / _z_size);

y3 = (short)(array[10] * ((long)_z_size - array[11] - dz ) / _z_size);

array[0] = x0+dx; array[1] = yO+dy;
array[2] = x1+dx; array([3] = y1+dy;
array[4] = x2+dx; array[5] = y2+dy;

array([6] = x3+dx; array[7] = y3+dy;

void z_sort( short array[N][12], short st[N], short n )
{

short i,j,k;

short max;

short z[N];

for(i=0; i<n; i++){
z[i] = 0;
for (k=_Z1;k<=_Z4;k+=3){

2[i] += array[i][k];

z[i] I= 4;

st[0] = 0;

for(i=1; i<n; i++){
for(=0; j<i && z[st[[I>z[il;j++);
for(k=i; k>j; k=) {

st[k]=st[k-1];
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stfil=i;

#include "MS7709.inc"

#include "Q2SDl.inc"
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5.2.14 sampleQ.cO000000O0O

*
Q2 Display List / SHC sample program (9)
( Move 'Solid' Polygon with pattern which is in work area )
Copyright(c) Hitachi Ltd. 1999
*

#include <machine.h>
#include <stdio.h>
#include <math.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_ptr;

#define Pl 3.14159

#define X_WIDTH 1024

#define _Q2_REMR_REG_NO 0x006

#define _Q2_RSAR_REG_NO 0x04C

void init_BSC(void); /* Initialize SH7709 bus state controller */
void init_start(void); /*Initialize Display ListDouble Buffering (Only 1st)*/
short draw_start(void); /* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick); /* Display List Execution */
void change_com_buffer(void);

I* */

void ginit(short DBmode); /* Graphics System Open (Q2 Initialize) */

void main(void)
{

long count;
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short array[8];
short DBmode;
*
DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring
DBmode: 2 ... Manual Change
*/

char first,quick;

DBmode = 1;

first = ON;

quick = OFF;

init_BSC(); [* Initialize SH7709 bus state controller */
ginit(DBmode); /* Initialize Q2 */

I* Clear work area */
{
unsigned short x,y;
unsigned short *wk = VU_SHORT (0x1F0000L | UGMBASE);
for(y=1;y<=240;y++)}{

for(x=1;x<=X_WIDTH/16;x++){

*wk = 0x0000;
++wk;
}
}
}
/* Transfer Font Data " I R4 V- Y ——— */
{

unsigned short work_area_width = X_WIDTH / 16;

unsigned long SrcAdr; /* Source Address */
short i k,m;

unsigned short *address;

unsigned short font_pattern[16]={

0x8112, Ox4ffe, 0x2110, 0x0000,
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0x87fc, 0x4444, 0x1444, 0x17fc,
0x2040, 0x27fc, 0xc040, Ox4ffe,

0x40a0, 0x4110, 0x4608, 0x5806

SrcAdr = inport(_Q2WSAR), SrcAdr <<= 16, SrcAdr += UGMBASE;

SrcAdr += work_area_width * 90;

address = (unsigned short *)SrcAdr;

for(m=1;m<8;m++){
for(i=0;i<16;i++){
for(k=0;k<work_area_width;k++){

*address++ = font_pattern[i];

}
}
}
init_start(); /* Initialize Transfer Procedure */
draw_start(); /* Start Transfer Display List to UGM */

sclip(0x0000, 639,239);

Icofs(0x0000,0,0);

for( count =0 ; count < 5 ; count++ ){

/* MOVE */
short kj = 50;
double rad;

short d,i;

for(d=0;d<=360;d+=5) {

/* Job No.1 : clear screen */
array[0] = 0; array[1]= O;
array[2] = 639; array[3] = 0;
array[4] = 639; array[5] = 239;
array[6] = 0; array[7] = 239;

polygon4c(0x0000, array, 0x0606);
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/* Set drawing start address in the RSAR */
if ((inport( _Q2SR ) & 0x0100) !=0) {
wpr( 0x0000, _Q2_RSAR_REG_NO, inport( _Q2DSA0) );
}else {

wpr( 0x0000, _Q2_RSAR_REG_NO, inport( _Q2DSAl));

/* Enable the RSAR */

wpr( 0x0000, _Q2_REMR_REG_NO, inport(_ Q2REMR) | 0x8000 );

/* Job No.2 : draw two solid rectangles */
array[0] = -50; array[1] = -(60);
array[2] = 50; array[3] = -(60);
array[4] = 50; array[5] = -(-60);

array[6] = -50; array[7] = -(-60);

rad = Pl *d /180;

for(i=0;i<=6;i+=2) {
short tx =(short) (arrayf[i] * cos(rad)- array[i+1] * sin(rad));
short ty =(short) (array[i] * sin(rad)+ array[i+1] * cos(rad));
array[i] = tx;

array[i+1] = ty;

Icofs(0x0000, kj,100);

polygon4c(0x0001,array,0xF800); /* POLYGONA4C */

Icofs(0x0000, 320-kj,100);

polygon4c(0x0001,array,0xF800); /* POLYGONA4C */

Icofs(0x0000, 0,0);

/* Disable the RSAR */

wpr( 0x0000, _Q2_REMR_REG_NO, inport(_Q2REMR) & 0x7fff );

kj+=5;
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/* Drawing start */

draw_end(DBmode,&first,quick);

draw_start();

} 1+ for */
} 1* for %/
return;
}
void ginit(short DBmode)
{ /*Q2SD */

unsigned short hsw = 64;
unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080);

outport(_Q2SRCR, 0xfe80);

/* Set InterFace Control Registers */

outport(_Q2IER,  0x0000);

outport(_ Q2MEMR,  0x0031);
outport(_Q2DSMR,  0x0005);
outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers */
outport(_Q2DSX, xw);  /* Display size of x

outport(_Q2DSY, yw);  /* Display size of y

outport(_Q2DSA0,  0x0000);

118

/* Initilaize Draw/Display */

I* Clear SR register

*

*

/* Frame buffer O area start address(H) */

*

*EXIT*
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outport(_Q2DSA1, 0x0010); /* Frame buffer 1 area start address(H) */
outport(_Q2DLSAH, 0x0019); /* Display list area start address(H) */
outport(_Q2DLSAL, 0x0000); /* Display list area start address(L) */

outport(_Q2SSAR,  0x0008); /* Color area sorce start address(H)  *

outport(_Q2WSAR,  0x001F); /* Work area start address(H) */
outport(_Q2DMASH, 0x0000); /* DMA transfer start address(H) */
outport(_Q2DMASL, 0x0000); /* DMA transfer start address(L) */

outport(_ Q2DMAWL, 0x0000); /* DAM transfer word */

/* Display Contral Registers */

outport(_Q2HDS, hsw+xs-11  );
outport(_Q2HDE, hsw+xs-11+xw );
outport(_Q2VDS, ys-2 );
outport(_Q2VDE, ys-2+yw ),
outport(_Q2HSW, hsw-1 );
outport(_Q2HC, he-1 )
outport(_Q2VSP, ve-vsw-1 );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0x00FC);
outport(_Q2CDG_CDB, O0XFCFC);

/* Input Data Control Registers */
outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);

outport(_Q2IDE, 0x0000);

switch(DBmode) { /* Enable Draw/Display */

case 0:
outport(_Q2SYSR, 0x2000); /* Idle,Auto Change mode,No DMA */
break;

case 1:
outport(_Q2SYSR, 0x2040); /* 1dle,Auto Renderring mode,No DMA */
break;

default:
outport(_Q2SYSR, 0x2080); /* 1dle,manual change moe,No DMA */
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#include "Q2SDl.inc"

#include "MS7709.inc"
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5215 tst brkcOOOODOOOO

Q2 Display List / SHC sample program

(Draw hexagon with breaking)

Only HD64413

Copyright(c) Hitachi Ltd. 1999

The break drawing is based on 5 operations ( From (1) to (5) ).

Kind of double buffer control is manual display change.

*
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"
#define MAX_WORD 512
#define DISPLIST2 0x005000L /* Store dislpay list for Back drawing */

#define _Q2_REMR_REG_NO 0x006
#define _Q2_RTNH_REG_NO 0x04a
#define _Q2_RTNL_REG_NO 0x04b

#define _Q2_RSAR_REG_NO 0x04c

unsigned short *DISPLIST_ptr;

void init_BSC(void); /* Initialize SH7709 bus state controller */
void init_start(void); /*Initialize Display ListDouble Buffering (Only 1st)*/
short _draw_start(void); /* Initialize Display List Address pointer */

void change_com_buffer(void);
void ginit(short DBmode); /* Graphics System Open (Q2 Initialize) */

short _draw_end(short DBmode,char *first,char quick); /* Display List Execution */

void main(void)

{
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long count;

short array[MAX_WORD)], poly[MAX_WORD];
short DBmode;

short fill_color = 0x0404;

unsigned long display_list_adr;

short adr_h, adr_1;

short color = 0;

short draw_buffer_area, display_buffer_area;
unsigned long displying_area_address;
unsigned long drawing_area_address;

short st;

short temp;

unsigned long CMD_StartAddress;

unsigned short move_x, move_y;

unsigned short Icofs_x, Icofs_y;

unsigned short uclip_xmin, uclip_ymin, uclip_xmax, uclip_ymax;
unsigned short sclip_xmin, sclip_ymin;

unsigned short rtn_address_h, rtn_address_|;

unsigned short rsae_bit;

7
DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring
DBmode: 2 ... Manual Change
*

char first,quick;

DBmode = 2;

first = ON;

quick = OFF;

init_BSC(); /* Initialize SH7709 bus state controller */
ginit(DBmode); /* Initialize Q2 */

/* Deside displaying area and drawing area */

if( (inport( _Q2SR ) & 0x0100) !=0) {
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displying_area_address = _Q2DSAL;

drawing_area_address = _Q2DSAOQ;
}else {

displying_area_address =_Q2DSAOQ;

drawing_area_address = _Q2DSA1;

draw_buffer_area = inport( drawing_area_address );

display_buffer_area = inport( displying_area_address );

= Create display list for back drawing */

/* Set display list start address */

DISPLIST_ptr = (volatile unsigned short * const)(DISPLIST2 | UGMBASE);

vbkem(0x0000, 0,0); /* vbkem */
sclip(0x0000, 639,239); I* sclip */
Icofs(0x0000, 0,0); /* Icofs */

/* Set drawing start address */

wpr( 0x0000, _Q2_RSAR_REG_NO, display_buffer_area );

/* Enable the RSAR */

wpr( 0x0000, _Q2_REMR_REG_NO, inport(_ Q2REMR) | 0x8000 );

for (color=0; color<127; color++){

Icofs(0x0000, color,color);

fill_color = ((color & 0xf) << 8) | (color & 0xf);

poly[ 0] = 40; poly[ 1] = 10;
poly[ 2] = 130; poly[ 3] = poly[1];
poly[ 4] = poly[2]; poly[ 5] = 100;
poly[ 6] = poly[0]; poly[ 7] = poly[5];

polygon4c(0x0000, poly, fill_color); /* polygon4c */

vbkem(0x0000, 0,0);
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} /* color */

/* Disable the RSAR */

wpr( 0x0000, _Q2_REMR_REG_NO, inport(_ Q2REMR) & Ox7fff );

trap(0); /* End of display list for back drawing */

/* Change DLSAR */
CMD_StartAddress = DISPLIST2;

adr_h = (CMD_StartAddress >> 16L) & Oxffff;
adr_| = CMD_StartAddress & Oxffff;
outport(_Q2DLSAH,adr_h);

outport(_Q2DLSAL,adr_l);

[* Transfer command from internal command buffer to UGM */

outport(_Q2SRCR,0x0400); I* Clear TRA bit */
outport(_Q2SYSR,0x2180); /* Start drawing */

/* === End of create display list for back drawing ================= %/

[* === Start drawing with breaking */
init_start(); /* Initialize Transfer Procedure */

while(1){

outport( _Q2SRCR, 0x4000 ); /* Clear FRM bit */

while( st=inport(_Q2SR), (st&0x4000)==0); FFRM =172%

outport(_Q2SRCR,0x0080); /* Clear BRK bit */
outport(_Q2SYSR,0x2480); /* Stop drawing */
if ( st=inport(_Q2SR), (st&0x0400) != 0 ){ /* Check TRA bit */

break;
}else {

while( st=inport(_Q2SR), (st&0x0080)==0); /* BRK =1 ?*/
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/* Get current pointer position */
move_x = inport(_Q2XC);

move_y = inport(_Q2YC);

I* Get local offset */
Icofs_x = inport(_Q2XO0);

Icofs_y = inport(_Q2YO);

/* Get user clipping renge */
uclip_xmin = inport(_Q2UXMIN);
uclip_ymin = inport(_Q2UYMIN);
uclip_xmax = inport(_Q2UXMAX);

uclip_ymax = inport(_Q2UYMAX);

/* Get system clipping renge */
sclip_xmin = inport(_Q2SXMAX);

sclip_ymin = inport(_Q2SYMAX);

/* Get return address */
rtn_address_h = inport(_Q2RTNH);

rtn_address_| = inport(_Q2RTNL);

/* Get RSAE bit */

rsae_bit = inport(_ Q2REMR) & 0x8000;

/* Get command status */

display_list_adr = inport(_Q2CSTH);

display_list_adr <<= 16;

display_list_adr |= inport(_Q2CSTL);

adr_h = (short)( (display_list_adr >>13) & O0x03FFL);
adr_| = (short)( display_list_adr & OX1FFFL);

} I* else */

_draw_start();
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/* Set drawing start address */

wpr( 0x0000, _Q2_RSAR_REG_NO, display_buffer_area );

/* Enable the RSAR */

wpr( 0x0000, _Q2_REMR_REG_NO, inport(_ Q2REMR) | 0x8000 );

Icofs(0x0000, 0,0);

/* ploygon4c ( clear screen ) */

array[0] = O; array[1]= O; /*LeftUp */
array[2] = 639; array[3]= 0; /*RightUp */
array[4] = 639; array[5] = 239; /* Left Down */
array[6] = 0; array[7] =239; /* Right Down */

polygon4c(0x0000, array, 0x0000); /* polygondc  */

array[0] = 0; array[1]= O; I*LeftUp */
array[2] = 159; array[3]= 0; /*RightUp */
array[4] = 159; array[5] = 119; /* Left Down */
array[6] = 0; array[7]=119; /* Right Down */

polygon4c(0x0000, array, Oxffff); /* polygondc  */

array[0] = 160; array[1] = 120; /*LeftUp */
array[2] = 319; array[3] = 120; /*RightUp */
array[4] = 319; array[5] = 239; /* Left Down */
array[6] = 160; array[7] = 239; /* Right Down */

polygon4c(0x0000, array, 0xffff); /* polygondc  */

/* Drawing start with chacking TRA bit */

_draw_end(DBmode,&first,OFF);

_draw_start();

[* Store RSAE bit */

wpr( 0x0000, _Q2_REMR_REG_NO, rsae_bit | (inport(_ Q2REMR) & 0x7fff) );

/* Store return address */
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wpr( 0x0000, _Q2_RTNH_REG_NO, rtn_address_h);

wpr( 0x0000, _Q2_RTNL_REG_NO, rtn_address_| );

/* Store user clipping renge */

uclip( 0x0000, uclip_xmin,uclip_ymin, uclip_xmax,uclip_ymax );

/* Store system clipping renge */

sclip( 0x0000, sclip_xmin,sclip_ymin );

[* Store local offset before move command */

Icofs( 0x0000, Icofs_x,lcofs_y );

/* Store current pointer position */

move( 0x0000, move_x,move_y );

/* Go to next display list */

jump(0x0000, adr_h,adr_l);

/* Drawing start without chacking TRA bit */

_draw_end(DBmode,&first,ON);

/* Set display start address */

outport( displying_area_address, display_buffer_area );

/* Change display buffer */
temp = draw_buffer_area;
draw_buffer_area = display_buffer_area;

display_buffer_area = temp;

}1* while(1) */

/* === End of drawing with breaking */

return; [* EXIT */

void ginit(short DBmode)

{ % Q2SD *
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unsigned short hsw = 64;
unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080); /* Initilaize Draw/Display */

outport(_Q2SRCR, 0xfe80); /* Clear SR register */

/* Set InterFace Control Registers */
outport(_Q2IER,  0x0000);
outport(_ Q2MEMR,  0x0031);
outport(_ Q2DSMR,  0x0005);
outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers */

outport(_Q2DSX, XW); /* Display size of x */
outport(_Q2DSY, yw); /* Display size of y */
outport(_Q2DSAQ,  0x0000); /* Frame buffer O area start address(H) */
outport(_Q2DSA1,  0x0010); /* Frame buffer 1 area start address(H) */
outport(_Q2DLSAH, 0x0019); /* Display list area start address(H) */
outport(_Q2DLSAL, 0x0000); /* Display list area start address(L) */

outport(_Q2SSAR,  0x0008); /* Color area sorce start address(H)  */

outport(_ Q2WSAR,  0x001F); /* Work area start address(H) */
outport(_Q2DMASH, 0x0000); /* DMA transfer start address(H) */
outport(_Q2DMASL, 0x0000); /* DMA transfer start address(L) *
outport(_Q2DMAWL, 0x0000); /* DAM transfer word */

/* Display Contral Registers */

outport(_Q2HDS, hsw+xs-11  );
outport(_Q2HDE, hsw+xs-11+xw );
outport(_Q2VDS, ys-2 )
outport(_Q2VDE, ys-2+yw );
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outport(_Q2HSW, hsw-1 );
outport(_Q2HC, he-1 );
outport(_Q2VSP, ve-vsw-1  );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0X00FC);
outport(_Q2CDG_CDB, OXFCFC);

/* Input Data Control Registers */
outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);

outport(_Q2IDE, 0x0000);

switch(DBmode) { /* Enable Draw/Display */
case 0:
outport(_Q2SYSR, 0x2000); /* 1dle,Auto Change mode,No DMA */
break;
case 1:
outport(_Q2SYSR, 0x2040); /* 1dle,Auto Renderring mode,No DMA */
break;
default:
outport(_Q2SYSR, 0x2080); /* 1dle,manual change moe,No DMA */
}

#include "Q2SDl.inc"

short _draw_start(void) /* Initialize Display List Address Pointer */
{
long CMD_StartAddress;

if(DrawBuffer == 0) /* Display List Start Address */

CMD_StartAddress = (long)(DISPLIST1+UGMBASE);  /*ExecuteBuffer0->TransferDisplay
to Bufferl */

else

CMD_StartAddress = (long)(DISPLISTO+UGMBASE);  /*ExecuteBufferl->TransferDisplay

List

List
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to Buffer0 */

DISPLIST_ptr = (unsigned short *)CMD_ StartAddress;

return( 0 );
}
short _draw_end(short DBmode,char *first,char quick) /* Execute Display List */
{

unsigned short st, ah, al;

unsigned long CMD_StartAddress;

trap(0); * Add 'trap' command */

outport(_Q2SRCR,0x0400); I* Clear TRA bit */

if(DrawBuffer == 0) {
DrawBuffer = 1;

CMD_StartAddress = DISPLIST1;

}
else {
DrawBuffer = 0;
CMD_StartAddress = DISPLISTO;
}

ah = (CMD_StartAddress >> 16L) & Oxffff;
al = CMD_StartAddress & OXxffffL;
outport(_Q2DLSAH,ah); /* Change DLSAR */

outport(_Q2DLSAL,al);

/* Renddering start */

outport(_Q2SYSR,0x2180);

* Check RS bit */

while( st=inport(_Q2SYSR), (st&0x0100)!=0 ); FRS=02%

/* Manual Change */
if(quick==OFF)
while(1){

st=inport(_Q2SR);
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if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
outport(_Q2SRCR,0x0200); /* Clear CSF bit */

break; /* CHeck CSF bit */

return( 0 );

#include "MS7709.inc"
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5,216 elps.cO00O000O00OO
*
Q2 Display List / SHC sample program

( Draw filled ellipse)

Copyright(c) Hitachi Ltd. 1999
*
#include <machine.h>
#include <stdio.h>
#include <math.h>
#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_ptr;

void init_BSC(void); /* Initialize SH7709 bus state controller */
void init_start(void); /*Initialize Display ListDouble Buffering (Only 1st)*/
short draw_start(void); /* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick); /* Display List Execution */

void change_com_buffer(void);

I* */

void _fill_ellipse( short xc, short yc, short rx, short ry, short color );
void clrscrn(void);

void ginit(short DBmode); /* Graphics System Open (Q2 Initialize) */

void main(void)
{

long count;

short DBmode;
7
DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring
DBmode: 2 ... Manual Change
*

char first,quick;
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DBmode = 2;

first = ON;

quick = OFF;

init_BSC(); [* Initialize SH7709 bus state controller */
ginit(DBmode); /* Initialize Q2 */

init_start(); /* Initialize Transfer Procedure */
draw_start(); /* Start Transfer Display List to UGM */

sclip(0x0000, 639,239);

Icofs(0x0000,0,0);

for( count =1 ; count < 10 ; count++ ){
{

short Ip;

short rx, ry;

short x_center, y_center;

* Define ellipse center */

X_center = 100, y_center = 100;

for (Ip=1; Ip<=100; Ip+=count){

clrscrn();

1* Draw ellipse =------=--smssmmememeaceee ¥/
x = Ip;
1y =Ip/2;

_fill_ellipse( x_center,y_center, rx,ry, OXFFFF );

draw_end(DBmode,&first,quick);

draw_start();

{
short Ip;
short rx, ry;

short x_center, y_center;
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* Define ellipse center */

Xx_center = 100, y_center = 100;

for (Ip=1; Ip<=100; Ip+=count){

clrscrn();

/* Draw ellipse --

x = p/2;

ry =1Ip;

_fill_ellipse( x_center,y_center, rx,ry, OXFFFF );

draw_end(DBmode,&first,quick);

draw_start();

}
}
} 1 for */

return; *EXIT */
}

void clrscrn(void)

{
short array[8];

/* ploygon4c (clear) */
array[0] = 0; array[1]= O;
array[2] = 639; array[3]= O;
array[4] = 639; array[5] = 239;
array[6] = 0; array[7] = 239;
polygon4c(0x0000, array, 0x0000);

}

/* Creates display list to draw ellipse with filling */
void _fill_ellipse( short xc, short yc, short rx, short ry, short color )

{

if( rx<=0 || ry<=0) return;
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if(rx >ry

short x = rx;

shortr =rx;

shorty =0;

short poly[4]; /* 1st point = ( poly[0], poly[1] ) */

/* 2nd point = ( poly[2], poly[3] ) */

/* Draw ellipse in work area */
while(x >=y ) {
short x1=(short)( (long)x *ry / rx);

short y1=(short)( (long)y * ry / rx);

poly[0] = xc+x; poly[2] = xc-X;
poly[1] = poly[3] = yc+y1;
line( 0x0000, color, 2, poly );
poly[1] = poly[3] = yc-y1;

line( 0x0000, color, 2, poly );

poly[0] = xc+y; poly[2] = xc-y;
poly[1] = poly[3] = yc+x1;;
line( 0x0000, color, 2, poly );
poly[1] = poly[3] = yc-x1;;

line( 0x0000, color, 2, poly );

if((r-=(y++ <<1)-1) <) r+=(x-- - 1) << 1;
} 1* while */
Yif
else {
short x =ry;
shortr=ry;
shorty = 0;
short poly[4]; /* 1st point = ( poly[0], poly[1] ) */

/* 2nd point = ( poly[2], poly[3] ) */

/* Draw ellipse in work area */
while(x >=y ) {
short x1=(short)( (long)x * rx / ry );

short y1=(short)( (long)y * rx /ry);
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poly[0] = xc+x1; poly[2] = xc-x1;
poly[1] = poly[3] = yc+y;

line( 0x0000, color, 2, poly );
poly[1] = poly[3] = yc-y;

line( 0x0000, color, 2, poly );

poly[0] = xc+y1; poly[2] = xc-y1;
poly[1] = poly[3] = yc+x;

line( 0x0000, color, 2, poly );
poly[1] = poly[3] = ye-x;

line( 0x0000, color, 2, poly );

if ((r-=(y++<<1)-1)<0)r+=(x--1) << 1;
} /* while */
} I* else */

} /> _fill_ellipse */

void ginit(short DBmode)

{ /* Q2SD */
unsigned short hsw = 64;
unsigned short xs = 131;
unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080); /* Initilaize Draw/Display */

outport(_Q2SRCR, 0xfe80); /* Clear SR register  */

/* Set InterFace Control Registers */
outport(_Q2IER,  0x0000);
outport(_ Q2MEMR,  0x0031);
outport(_Q2DSMR,  0x0005);

outport(_Q2DSMR2, 0x0000);
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outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers */

outport(_Q2DSX, XW); /* Display size of x */
outport(_Q2DSY, yw); /* Display size of y */
outport(_Q2DSA0,  0x0000);  /* Frame buffer 0 area start address(H) */
outport(_Q2DSA1, 0x0010); /* Frame buffer 1 area start address(H) */
outport(_Q2DLSAH, 0x0019); /* Display list area start address(H)  */
outport(_Q2DLSAL, 0x0000); /* Display list area start address(L)  */
outport(_Q2SSAR,  0x0008);  /* Color area sorce start address(H)  */
outport(_Q2WSAR,  0x001F);  /* Work area start address(H) */
outport(_ Q2DMASH, 0x0000);  /* DMA transfer start address(H) */
outport(_Q2DMASL, 0x0000);  /* DMA transfer start address(L) */
outport(_ Q2DMAWL, 0x0000);  /* DAM transfer word */

/* Display Contral Registers */

outport(_Q2HDS, hsw+xs-11  );
outport(_Q2HDE, hsw+xs-11+xw );
outport(_Q2VDS, ys-2 );
outport(_Q2VDE, ys-2+yw );
outport(_Q2HSW, hsw-1 );
outport(_Q2HC, hc-1 )
outport(_Q2VSP, ve-vsw-1 );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0X00FC);
outport(_Q2CDG_CDB, O0xFCFC);

/* Input Data Control Registers */

outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);
outport(_Q2IDE, 0x0000);

switch(DBmode) {

case 0:

/* Enable Draw/Display */
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outport(_Q2SYSR, 0x2000); /* 1dle,Auto Change mode,No DMA */
break;

case 1:
outport(_Q2SYSR, 0x2040); /* 1dle,Auto Renderring mode,No DMA */
break;

default:
outport(_Q2SYSR, 0x2080); /* 1dle,manual change moe,No DMA */

#include "MS7709.inc"

#include "Q2SDl.inc"

138



500000000000

5217 v windcOUODOOOOOO

P
Video window ( window size is 320*240 pixel )

Copyright(c) Hitachi Ltd. 1999

J 1

#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

unsigned short *DISPLIST_ptr;

void init_BSC(void); /* Initialize SH7709 bus state controller */
void init_start(void); /*Initialize Display ListDouble Buffering (Only 1st)*/
short draw_start(void); /* Initialize Display List Address pointer */

short draw_end(short DBmode,char *first,char quick); /* Display List Execution */
void change_com_buffer(void);

void ginit(short DBmode); /* Graphics System Open (Q2 Initialize) */

void set_up_video_window( void );

void Stop_the_video_function( void );

#define OFF 0

#define ON 1

static void clrscrn(void);

void main(void)

{

short array[8];

long count_n;

char first = ON;

char quick = OFF; short DBmode = 1;

I+
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DBmode: 0 ... Auto Change
DBmode: 1 ... Auto Renderring

DBmode: 2 ... Manual Change

*
init_BSC(); /* Initialize SH7709 bus state controller */
ginit(DBmode); /* Initialize Q2 */
set_up_video_window(); /* Setup Video window */
init_start(); /* Initialize Transfer Procedure */
draw_start(); /* Start Transfer Display List to UGM */
sclip(0x0000, 639,239);
Icofs(0x0000,0,0);
for( count_n =0 ; count_n < 500 ; count_n++ )}{
/* ploygon4c (clear) */
array[0] = 0; array[1]= O;
array[2] = 639; array[3]= O;
array[4] = 639; array[5] = 239;
array[6] = 0; array[7] = 239;
polygon4c(0x0000, array, 0x0000);
draw_end(1,&first,quick);
draw_start();
}
Stop_the_video_function();
return; [ EXIT ¥/
}

void ginit(short DBmode)
{ 1 Q2SD */
unsigned short hsw = 64;

unsigned short xs = 131;
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unsigned short xw = 640;

unsigned short hc = 910;

unsigned short vsw = 3;
unsigned short ys = 16;
unsigned short yw = 240;

unsigned short vc = 262;

outport(_Q2SYSR, 0x4080);

outport(_Q2SRCR, 0xfe80);

/* Initilaize Draw/Display */

/* Clear SR register */

/* Set InterFace Control Registers */

outport(_Q2IER,  0x0000);
outport(_ Q2MEMR,  0x0031);
outport(_Q2DSMR,  0x0005);

outport(_Q2DSMR2, 0x0000);
outport(_ Q2REMR,  0x0041);

outport(_Q2IEMR,  0x0000);

/* Set Memory Control Regisers

outport(_Q2DSX, XW);
outport(_Q2DSY, yw);
outport(_Q2DSAQ,  0x0000);
outport(_Q2DSA1,  0x0010);

outport(_Q2DLSAH, 0x0019);
outport(_Q2DLSAL, 0x0000);
outport(_Q2SSAR,  0x0008);
outport(_ Q2WSAR,  0x001F);
outport(_Q2DMASH, 0x0000);
outport(_Q2DMASL, 0x0000);

outport(_Q2DMAWL, 0x0000);

/* Display Contral Registers */
outport(_Q2HDS,
outport(_Q2HDE,
outport(_Q2VDS,
outport(_Q2VDE,
outport(_Q2HSW,

outport(_Q2HC,

*
/* Display size of x */

/* Display size of y */

/* Frame buffer O area start address(H) */
/* Frame buffer 1 area start address(H) */
/* Display list area start address(H)  */
/* Display list area start address(L) */

/* Color area sorce start address(H) */

/* Work area start address(H) */

/* DMA transfer start address(H) */
/* DMA transfer start address(L) */
/* DAM transfer word *

hsw+xs-11  );

hsw+xs-11+xw );

ys-2 );

ys-2+yw );
hsw-1 );
he-1 );
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outport(_Q2VSP, ve-vsw-1  );
outport(_Q2VC, ve-1 );
outport(_Q2DOR, 0x0000);
outport(_Q2DOG_DOB, 0x007C);
outport(_Q2CDR, 0x00FC);
outport(_Q2CDG_CDB, O0XFCFC);

/* Input Data Control Registers */
outport(_Q2ISAH,  0x0000);
outport(_Q2ISAL,  0x0000);
outport(_Q2IDSX,  0x0000);
outport(_Q2IDSY,  0x0000);

outport(_Q2IDE, 0x0000);

switch(DBmode) { /* Enable Draw/Display */

case 0:

outport(_Q2SYSR, 0x2000); /* Idle,Auto Change mode,No DMA */

break;

case 1:
outport(_Q2SYSR, 0x2040); /* Idle,Auto Renderring mode,No DMA */
break;

default:

outport(_Q2SYSR, 0x2080); /* Idle,manual change moe,No DMA */

void set_up_video_window( void )

{

unsigned long VideoO_area_start_address = 0x07D000L;
unsigned long Videol_area_start_address = 0x105000L;

unsigned long Video2_area_start_address = 0x17D000L;

/* Initialize register for voide function */

{

unsigned short temp;

/* Hide the video window */
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temp = inport(_Q2DSMR2);
temp &= OXFFFE;

outport(_Q2DSMR2, temp); /¥ VWE=0 */

[/* Stop the capture for the video window */
temp = inport(_Q2VIMR);
temp &= OXFFFE;

outport(_Q2VIMR, temp); 1* VIE=0*/

{
short Ip;
for (Ip=0; Ip<2; Ip++) {
outport( _Q2SRCR, 0x4000 ); /* Clear FRM flag */

while( (inport(_Q2SR) & 0x4000) == 0 ); /* Wait FRM flag */

outport(_Q2HVP, 320); /* Video window horizpntal display position (dot) */

outport(_Q2VVP, 0); /* Video window vertical display position (dot) */

/* VideoO area start address(From A22 to A10 ) */
outport(_Q2VSAHO, VideoO_area_start_address >> 16 );

outport(_Q2VSALO, VideoO_area_start_address & 0xFCO00);

/* Videol area start address(From A22 to A10 ) */
outport(_Q2VSAHL, Videol_area_start_address >> 16 );

outport(_Q2VSAL1, Videol_area_start_address & 0xFC00);

/* Video2 area start address(From A22 to A10 ) */
outport(_Q2VSAH2, Video2_area_start_address >> 16 );

outport(_Q2VSAL2, Video2_area_start_address & 0xFCO00);

/* Set 'video windows size' and 'voide area size' */
outport(_Q2VSIZEX, 320);

outport(_Q2VSIZEY, 240);

outport(_Q2VIMR, 0x0022); /*(VIZ4,3,2,1,0)=00001, H = HACTIVE * 1/2,V = VACTIVE * 1 */

/* ( Caution )
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HACTIVE(dot/HSYNC) and VACTIVE(line/VSYNC) are defined
by external caputure LSI.
In this sample program requires HACTIVE=640 and VACTIVE=240 */
/* VINM=0 */
/* (ODEN1,0DENO) =(0,0), 1/60 caputuring */
/* RGB=1, If RGB=1, have to set VWRY to 0. */

/* VIE=0 *

/* Set RGB bit */
temp = inport(_Q2VIMR);

outport(_Q2VIMR, temp | 0x0002); /*RGB =1*/

/* Start the capture for the video stream */
temp = inport(_Q2VIMR);

outport(_Q2VIMR, temp | 0x0001); /*VIE=1*/

/* Set VWRY and Dispaly the video window */
temp = inport(_Q2DSMR2);

outport(_Q2DSMR2, temp | 0x0001); /* VWRY=0, VWE=1 */

void Stop_the_video_function( void )

{

144

/* Stop the voide function */

unsigned short temp;

/* Hide the video window */
temp = inport(_Q2DSMR2);
temp &= OXFFFE;

outport(_Q2DSMR2, temp); I* VWE=0 */

/* Stop the capture for the video window */
temp = inport(_Q2VIMR);
temp &= OXFFFE;

outport(_Q2VIMR, temp); I* VIE=0 */
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#include "MS7709.inc"

#include "Q2SDl.inc"
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5218 initbtcOOOOOOOO

P

Copyright(c) Hitachi Ltd. 1999
Initialize for Bt829.

S

#include "Q2SD_REG.h"

#include "Q2SD_mac.h"

void init_BSC(void); /* Initialize SH7709 bus state controller */

void init_Bt829B(void); /* Initialize VideoDecoder Bt829B */

#if O

I* Area2 */

#define 112_Data 0xA8900000L
#define 112_Control 0xA8900002L
#else

I* Area5 */

#define 112_Data 0xB4900000L
#define 112_Control 0xB4900002L

#endif

/* BT829B Register Data ( Video In Size = 640 x 480 ) */
short BTdata[] = {
0x0a, /* IFORM (0x01) MUX3 -> MUXOUT, Auto XT, NTSC */
0x00, /* TDEC (0x02) */
0x12, /* CROP (0x03) */
0x16, /* VDEALY_LO  (0x04) */
0xe0, /* VACTIVE_LO  (0x05) */
0x78, /* HDEALY_LO  (0x06) */
0x80, /* HACVIVE_LO  (0x07) */
0x02, /* HSCALE_HI  (0x08) */

OXAC, /* HSCALE_LO ~ (0x09) */
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0xf0, #* BRIGHT ~ (OX0A) */
0x20, /* CONTROL  (0XOB) */
0xd8, * CONTRAST_LO (0xOC) */
Oxfe, * SAT_U_LO  (0XOD) */
Oxb4, ¥ SAT_V_LO  (OXOE) */

0x10, /* HUE (OXOF) */

0x02, /* OFORM (0x12) 8bit stream */
0x60, /* VSCALE_HI  (0x13) */

0x00, /* VSCALE_LO  (0x14) */

0x01, /* TEST (0x15) */

0x00, /* VPOLE (0x16) */

0x68, /¥ ADEALY  (0x18)*/
0x5d, /¥ BDEALY ~ (0x19) */
0x82 /* ADC (Ox1A) */

h

void main(void)

{
init_BSC(); [* Initialize SH7709 bus state controller */
init_Bt829B(); /* Initialize VideoDecoder */
}
void init_Bt829B(void) /* Initiallize VideoDecoder Bt829A */
{
short  Ip; /* loop counter*/
short  regno; /* regno counter */

/* Initiallize 11C-bus controller */

dof

outport(l12_Control, 0x80 << 8);

/* Loads into SO */

outport(l12_Data, 0x55 << 8);
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/* Loads into S1 */

outport(l12_Control, 0XAQ << 8);

/* Loads into S2 CLK=8MHz */

outport(ll2_Data, 0x18 << 8);

outport(l12_Control, 0xC1 << 8);

Jwhile( (inport(l12_Control) & 0x8100 ) = 0x8100 );

/* Set up BT829B Register */

regno = 0x01;

for(Ip=0; Ip<23; regno++, Ip++){

/* Check BB */

while( (inport(l12_Control) & 0x0100 ) ==0);

/* Chip address( write mode ) */

outport(l12_Data, 0x88 << 8);

/* START 112 %/

outport(l12_Control, 0xc5 << 8);

/* Check PIN */
while( (inport(112_Control) & 0x8000) !=0);

if( ( inport(112_Control) & 0x0800 ) 1= 0) {

* Stop */
outport(l12_Control, Oxc3 << 8);

return;

/* SUB ADDR */

if( regno == 0x10 }{
regno = 0x12;

}

if(regno == 0x17 ){

regno = 0x18;
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}

outport(l12_Data, (regno << 8) );

/* Check PIN */
while( (inport(112_Control) & 0x8000 ) =0 );

if( (inport(112_Control) & 0x0800) !=0) {

[* Stop */
outport(ll2_Control, 0xc3 << 8);

return;

/* Data */

outport(l12_Data, BTdata[ Ip ] << 8);

/* Check PIN */
while( (inport(112_Control) & 0x8000) != 0 );

if( ( inport(112_Control) & 0x0800 ) 1= 0) {

* Stop */

outport(l12_Control, Oxc3 << 8);

return;

* Stop */

outport(l12_Control, 0xc3 << 8);

#include "MS7709.inc"
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