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.l U0 ououoonon

6.1.10 0000 uduoouooon
0000000000000000000000000000@WO0@©@UO0000
000
O0Odrav_stat0 00 drav end 00000 0000000000000000000
0000000DLO000 DLI00000000000000000000000000
000000000000000000000000000
00O0DLOO OO DL 00000000000 000000000000MDISPLISTOD
DISPLISTIO O OO OOO0O

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

/*
(1. 0000oooooooooooog

[* e Q2 Display List Functions ---------------- */

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

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

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

void trap(short draw_mode);

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

void init_start(void); /* Initilaze Display List Double 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);

/*
(2. 00000QUOOOoOoDOooDOoooooooooag
000 DISPLIST prO 000000 OO draw_start, draw_ end 000000
0000000 DISPLIST ptrO0 00000 O0OOO0DOOODOOODODOODODOOO
*/

[* - Q2 function macro */

#define polygon4c( draw_mode, array, colorl )¥

{¥

short *_q2_array = array;¥

*DISPLIST_ptr++ = 0x1000 | draw_mode; /* POLYGONA4C */¥
*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;¥

42



600000000000

#define Icofs( draw_mode, x0,yo )¥

{¥

}

*DISPLIST_ptr++ = 0x9000 | draw_maode; /* LoCal OFfSet */¥
*DISPLIST_ptr++ = x0;¥
*DISPLIST_ptr++ = yo;¥

#define sclip( draw_mode, xmax,ymax )¥

¥

*DISPLIST_ptr++ = 0xb800 | draw_maode; [* System CLIP */¥
*DISPLIST_ptr++ = xmax;¥
*DISPLIST_ptr++ = ymax;¥

#define trap( draw_mode )¥

¥

}

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

void main(void)

{

/*

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;

/*

).

gnt00000Q2U00000D00O00O0O00O0OOOO0ODOCOOOD

/*

*
ginit(DBmode); * Initialize Q2 */

(4).

intstat 0 0000000000 DOOC0O0OOOO0ODODOO0OOOOOoO
*

/*

init_start(); [* Initialize Transfer Procedure */

(5).

draw_start 0000000000 OCO0DOOOOOOOOODOOOO
*

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

/*

(6).

QaUiibdioooobOobOobobon
OO0COscipdO0O0000O0O IlcofsODOOODOODO
obobobobobooogoboooDo

*
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44

sclip(0x0000, 319,239);
Icofs(0x0000,0,0);

/*
(7).draw end 00 000Q2000000DOCO0ODOOOOODOOOODOOOODOO
obobobQQzuibuoboboboboooooogoon

*/

draw_end(DBmode,&first,quick);

/*

@draw_start 00 OO0 O00D0OOCOO0OOOOOODOCOCOODOOOOODDOO
gboobQzuibuobobobobooooobogoon
OO000O0O000COdraw stat D0 OO0O0ODOsclipODOOOOOOO
lcofs0000000DOOO0ODOOOOODOOOOO

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

draw_end(DBmode,&first,quick);

/*

(9.000000D0000DbO00OOO000DObOO00DOO00DDODOOOoO0oDOOOoDO
0000000000 O00DOwapa40)00D0OCOOODOOOO
0000000000 00DOOO00DOO00bOOO0O0O0Dtwapa4O)000On0OOO
gooooooon

*

trapa(40);
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gooobooboboooboobobooobooboboboobDoboboboooboon
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o200 00 00O0O0O0OOOOO0O0OOONO
6.2.10disp oncO0U0 00O

O10disp_oncO0000O0O0OOO0DOO0O

disp_on.c maker batch file

SHC / DEBUG / NOLI STFI LE / OPT=1 / CPU=7600 di sp_on.c >di sp_on.tag

LNK di sp_on / QUTPUT=di sp_on /LI B=c:\ SHC\ LI B\ SHCLI B. LI B / FORM=A / START=P( 6000000)
CNVS di sp_on

DEL di sp_on. abs

DEL di sp_on. obj
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O20disp_oncO0 000000

T Y B B B B B B B B N B B B Y B N B B B B Y B B B B B B Y |

N N B B B B B B R S B B N B B B B B N B N B B R B N N A |

Q Display List / SHC sanpl e program

( Disp on. )

Copyright (c) Hitachi

#i ncl ude <machi ne. h>

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

Ltd.

1997

* const)

*/

*/

= ( (unsigned short)(data) )

/* Byte address (SH series)*/

/*
/*

/*
/*

/*
/*
/*
/*

/*
/*
/*
/*
/*
/*
/*
/*

#defi ne OFF 0

#define ON 1

/* DEFI NE TYPES
[*eeme Define new type ----- */

#define VU SHORT (vol atile unsigned short
/* DEFI NE |/ O FUNCTI ONS
[*----- Define 1/0O function ----- */
#define outport(add,data) ( *VU SHORT(add) )
#defi ne BASE_ADDRESS 0x23000000L
#define _QQ2SYSR 0x000L | BASE_ADDRESS
#define _Q@SR 0x002L | BASE_ADDRESS
#define _Q@SRCR 0x004L | BASE_ADDRESS
#define _QIER 0x006L | BASE_ADDRESS
#defi ne _Q@MEMR 0x008L | BASE_ADDRESS
#define _Q2DSMR OX00AL | BASE_ADDRESS
#define _Q2REMR 0x00CL | BASE_ADDRESS
#define _QI EMR OXOOEL | BASE_ADDRESS
#defi ne _QDSX 0x010L | BASE_ADDRESS
#defi ne _QDSY 0x012L | BASE_ADDRESS
#defi ne _Q2DSA0 0x014L | BASE_ADDRESS
#defi ne _Q2DSA1l 0x016L | BASE_ADDRESS
#define Q@DLSAH  0x018L | BASE_ADDRESS
#define _(Q2DLSAL Ox01AL | BASE_ADDRESS
#define _Q2SSAH 0x01CL | BASE_ADDRESS
#define _Q@WBAH OXO1EL | BASE_ADDRESS
#defi ne _(Q2DVASH 0x020L | BASE_ADDRESS

/*

No.

000

*/

No. 001 */

No.

002

*/

No. 003 */
No. 004 */

No.
No.
No.

§ 66885885 5%

005
006
007

008

009

00A
00B
oocC
00D
00E
00F
010

*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
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#defi ne _(Q2DVASL 0x022L | BASE_ADDRESS /* No.011 */
#define _Q@2DMAW  0x024L | BASE_ADDRESS /* No.012 */
#define _Q2HDS 0x026L | BASE_ADDRESS /* No.013 */
#define _QHDE 0x028L | BASE_ADDRESS /* No.014 */
#define _Q@VDS Ox02AL | BASE_ADDRESS /* No.015 */
#define _QRVDE 0x02CL | BASE_ADDRESS /* No.016 */
#define _Q2HSW O0x02EL | BASE_ADDRESS /* No.017 */
#define _QHC 0x030L | BASE_ADDRESS /* No.018 */
#define _QVSP 0x032L | BASE_ADDRESS /* No.019 */
#define _QVC 0x034L | BASE_ADDRESS /* No.O1A */
#define _Q@DOR 0x036L | BASE_ADDRESS /* No.O01B */
#define _Q@DOG DOB 0x038L | BASE_ADDRESS /* No.01C */
#define _QRCDR Ox03AL | BASE_ADDRESS /* No.01D */
#define _Q2CDG CDB 0x03CL | BASE_ADDRESS /* No.OlE */
#define _QI SAH 0x042L | BASE_ADDRESS /* No.021 */
#define _Q2I SAL 0x044L | BASE_ADDRESS /* No.022 */
#defi ne _QI DSX 0x046L | BASE_ADDRESS /* No.023 */
#defi ne _QI DSY 0x048L | BASE_ADDRESS /* No.024 */
#define _QuIDE OX04AL | BASE_ADDRESS /* No.025 */
void ginit(short DBnpde); /* Graphics System Cpen (@ Initialize) */

voi d mai n(voi d)
{
char first =
char quick = OFF;

2

/*

DBnode: 0 ... Auto Change
DBnode: 1 ... Auto Renderring
DBrmode: 2 ... Manual Change
*/

short DBnbde = 2;

gi ni t (DBrode) ; /* Initialize Q@ */

trapa(40);

voi d ginit(short DBnpde)

{
unsi gned short hsw = 32;
unsi gned short xs = 65;
unsi gned short xw = 320;
unsi gned short hc = 455;
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unsi gned short vsw = 3;
unsi gned short ys = 16;
unsi gned short yw = 240

unsi gned short vc = 262;
out port (_Q@SYSR, 0x4080); /* Initilaize Draw Display */
out port (_Q@SRCR, 0xfe00); /* Clear SR register */

/* Set InterFace Co
out port (_QIER ,
out port (_Q2MEMR,
out port (_Q2DSMR,
out port (_QREMR,
out port (_Q2I EMR,

/* Set Menory Contr

out port (_Q2DSX, Xw 1) ;
out port (_Q2DSY, yw );

ntrol Registers */
0x0000) ;
0x0024) ;
0x0105) ;
0x0001) ;
0x0000) ;

ol Regisers */

out port (_Q2DSAQ, 0x0000); /* Frane buffer
out port (_Q2DSA1, 0x0004); /* Frane buffer
out port (_Q@2DLSAH, 0x0019); /* Display list
out port (_Q2DLSAL, 0x0000); /* Display list
out port (_Q2SSAH, 0x0008); /* Color area sorce start address(H) */

/* Display size of x */
/* Display size of y */

0 area start address(H */
1 area start address(H) */
area start address(H  */

area start address(L) */

out port (_QWBAH, 0x0018); /* Work area start address(H) */
out port (_Q2DMASH, 0x0000); /* DWVA transfer start address(H) */
out port (_Q2DMASL, 0x0000); /* DWVA transfer start address(L) */
out port (_Q@2DVAW  0x0000); /* DAMtransfer word */

/* Display Contral Registers */

out port (_Q2HDS, hsw+xs-3 );

out port (_Q2HDE, hsw+xs- 3+xw) ;

out port (_QVDS, ys );

out port (_QVDE, yS+yw );

out port (_QHSW hsw 1 )

out port (_Q2HC, he-1 );

out port (_QVSP, VC- VSW );

out port (_QVC, ve )

out port (_Q2DOR, 0x0000) ;

out port (_Q2DOG_DOB, 0x0070) ;

out port (_QRCDR, 0x00FC) ;

out port (_Q2CDG_CDB, OxXFCFC) ;

out port (_Q@2SYSR, 0x0080); /* Start display */
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6.2.200g2_ maccUO OO0 on

| *
@ conmmand macro sanpl e
Copyright(c) Htachi Ltd. 1997
*/
extern unsi gned short *DI SPLI ST ptr; /* Display List Address pointer */
A Q@ Display List Functions ---------------- */

voi d pol ygonda(short draw _npde, short txs,short tys,short tdx,short tdy, short poly[]);

voi d pol ygondb(short draw node, short src_h,short src_|,short tdx,short tdy, short poly[], short
col or0, short colorl);

voi d pol ygon4c(short draw node, short poly[], short colorl);

void line(short draw _node, short col or,short n, short poly[]);

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

void pline(short draw node, short color0, short colorl,short src_h,short src_|,short tdx, short n, short
pol y[1);

void rpline(short draw _node, short col or0, short colorl, short src_h,short src_|,short tdx, short n, short
pol y[1);

void |inewshort draw node,short n, short poly[]);

void rlinewshort draw node, short n, short poly[]);

void clrw(short draw node, short xm n,short ym n,short xmax,short ymax);
void ftrap(short draw node,short n, short dxl, short poly[]);

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

voi d nove(short draw _node, short xc, short yc);

voi d rrmove(short draw node, short xc, short yc);

voi d | cofs(short draw_node, short xo,short yo);

void rlcofs(short draw node, short xo, short yo);

voi d sclip(short draw node, short xmax, short ymax);

voi d uclip(short draw _node, short xmn,short ymn,short xmax,short ymax);
voi d junp(short draw _node, short adr_h, short adr_I);

voi d gosub(short draw node, short adr_h, short adr_I);

void ret(short draw node);

void trap(short draw_node);

voi d nop3(short draw node, short dummyl, short dummy2);

[* ----- @ function MBCro ---------------------~---~---~-~---- */

#defi ne pol ygonda( draw _node, txs,tys, tdx,tdy, array )\

{\
short *_qg2_array = array;\
*DI SPLI ST_ptr++ = 0x0000 | draw_node; /* POLYGONMA */\
*DI SPLI ST ptr++ = txs; *DI SPLI ST _ptr++ = tys;\
*DI SPLI ST_ptr++ = tdx; *DI SPLI ST_ptr++ = tdy;\

*DI SPLI ST _ptr++ = *_g2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_q2_array++; *DI SPLI ST_ptr++ = *_qg2_array++;\
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*DI SPLI ST_ptr++ =
*DI SPLI ST _ptr++ =

#defi ne pol ygondb( draw _node,

0N

*_g2_array++;

*_g2_array++;

short *_q2_array = array;\

*DI SPLI ST _ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST _ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST _ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =

0x0800 | draw_node;
*DI SPLI ST ptr++ = src_I;\
*DI SPLI ST_ptr++ = tdy;\

src_h;

t dx;
*_Q2_array++,;
* _g2_array++;
*_g2_array++;
*_g2_array++;
col or0; \

colorl;\

*DI SPLI ST_ptr++ = *_g2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++;\

src_h,src_I, tdx,tdy, array, color0,colorl )\

/* POLYGONAB */\

*DI SPLI ST_ptr++ = *_qg2_array++; \
*DI SPLI ST _ptr++ = *_g2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++;\
*DI SPLI ST_ptr++ = *_qg2_array++; \

#def i ne pol ygond4c( draw_node, array, colorl )\

{\

short *_q2_array = array;\
0x1000 | draw_node; /* POLYGONAC */\

*DI SPLI ST_ptr++ =
*DI SPLI ST _ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST _ptr++ =
*DI SPLI ST_ptr++ =

#define |line( draw_node,

Q0

*_Q2_array++,;
* _g2_array++;
*_g2_array++;
*_Q2_array++,;

color1;\

*DI SPLI ST_ptr++ = *_qg2_array++; \
*DI SPLI ST _ptr++ = *_g2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++;\
*DI SPLI ST_ptr++ = *_qg2_array++; \

color, n, array )\

short *_g2_array = array;\

short i;\
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
for(i =0; i < (n)

#define pline( draw_node,

N

0x6000 | draw_node;

col or;\

n; \

/* Line */\

*2; i++) *DISPLIST_ptr++ = *_g2_array++;\

color0,color1i,

short *_q2_array = array;\

short i;\
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =

0x7000 | draw_node;

col or0; \
col or1;\
src_h;\
src_l;\
tdx; \

src_h,src_l, tdx, n, array )\

/* PLINE */\
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*DI SPLI ST_ptr++ = n;\
for(i =0; i < (n)*2; i++) *DISPLIST ptr++ = *_q2_array++;\

#define clrw( draw_node, xmin, ymn, xmax, ymax )\

{\
*DI SPLI ST_ptr++ = 0xa000 | draw_node; /* CLeaR Work */\
*DI SPLI ST_ptr++ = xmn;\
*DI SPLI ST_ptr++ = ymin;\
*DI SPLI ST_pt r++ = xmax;\
*DI SPLI ST_ptr++ = ymax; \
}

#define ftrap( draw_node, n, dxl, array )\
{\
short *_q2_array = array;\
short i;\
*DI SPLI ST_ptr++ = 0x4000 | draw_node; /* Filled TRAPezoid */\
*DI SPLI ST_ptr++ = n;\
*DI SPLI ST_ptr++ = dxl ;\
for(i = 0; i < (n)*2; i++) *DISPLIST ptr++ = *_q2_array++;\

#define |linew( draw node, n, array )\

{\
short *_g2_array = array;\
short i;\
*DI SPLI ST_ptr++ = 0x5000 | draw_node; /* Line Work */\
*DI SPLI ST_ptr++ = n;\
for(i = 0; i < (n)*2; i++) *DISPLIST ptr++ = *_q2_array++; \
}

#define nove( draw_node, xc, yc )\

{\
*DI SPLI ST_ptr++ = 0x8000 | draw_node; /* MOVE */\
*DI SPLI ST_ptr++ = xc;\
*DI SPLI ST_ptr++ = yc;\

}

#define | cof s( draw_node, xo,yo )\

{\
*DI SPLI ST_ptr++ = 0x9000 | draw _node; /* LoCal OFfSet */\
*DI SPLI ST_ptr++ = xo0;\
*Dl SPLI ST_ptr++ = yo;\

}

#define sclip( draw_node, xmax,ynmax )\

{\
*DI SPLI ST_ptr++ = 0xb800 | draw_node; /* System CLIP */\
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*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

}
#define uclip( draw_node,
{\
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*Dl SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
*DI SPLI ST_ptr++ =
}

#define junp( draw_node,

{0
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
}

#def i ne gosub( draw_node,

Q\
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
}

#define ret( draw_node )\

{0\
*DI SPLI ST_pt r++

#defi ne nop3( draw_node,

xmax; \

ymax; \

xmn, ymn, xmax, ymax )\

0xa800 | /* CLIP */\

xm n;\

dr aw_node; User
ymn;\
xmax; \

ymax; \

adr _h, adr_I)\
0xc000 |
adr _h;\
adr _|;\

dr aw_node; [* Jump */\

adr _h, adr_| )\
0xc800 |
adr _h;\

adr _|;\

dr aw_node; /* GO SUBroutine */\

0xd800 | draw_node; /* RETurn from subroutine */\

dumyl, dummy2 )\

{\
*DI SPLI ST_ptr++ = 0xf000 | draw_node; /* NOP3 */\
*DI SPLI ST_ptr++ = dumyl;\
*D| SPLI ST_ptr++ = dumy2; \
}
#define trap( draw_node )\
{\
*DI SPLI ST_ptr++ = 0xf800 | draw _node; /* TRAP */\
}
#define rftrap( draw_node, n, dxl, array )\
{\
short *_q2_array = array;\
short i;\
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*DI SPLI ST_ptr++ = 0x4800 | draw_node; /* Relative Filled TRAPezoid */\
*DI SPLI ST_ptr++ = n;\

*DI SPLI ST_ptr++ = dxl;\

for(i = 0; i < n; i++) *DISPLIST ptr++ = *_q2_array++;\

#define rlinewm draw_node, n, array )\

{\
short *_q2_array = array;\
short i;\
*DI SPLI ST_ptr++ = 0x5800 | draw_node; /* Rerlative Line Wirk */\
*DI SPLI ST ptr++ = n;\
for(i = 0; i < n; i++) *DISPLIST ptr++ = *_q2_array++;\
}

#define rline( draw_node, color, n, array )\

{\
short *_q2_array = array;\
short i;\
*DI SPLI ST_ptr++ = 0x6800 | draw_node; /* Relative Line */\
*DI SPLI ST ptr++ = color;\
*DI SPLI ST_ptr++ = n;\
for(i = 0; i <n; i++) *DISPLIST_ptr++ = *_qg2_array++;\
}
#define rpline( draw _node, color0O, colorl, src_h,src_|, tdx, n, array )\
{\
short *_g2_array = array;\
short i;\
*DI SPLI ST_ptr++ = 0x7800 | draw_node; /* Relative PLINE */\
*DI SPLI ST_ptr++ = col or0;\
*DI SPLI ST_ptr++ = col or1;\
*DI SPLI ST ptr++ = src_h;\
*DI SPLI ST_ptr++ = src_|;\
*DI SPLI ST_ptr++ = tdx;\
*DI SPLI ST ptr++ = n;\
for(i = 0; i < n; i++) *DISPLIST ptr++ = *_q2_array++;\
}

#define rmove( draw_node, xc, yc )\

{\
*DI SPLI ST_ptr++ = 0x8800 | draw _node; /* Relative MOVE */\
*DI SPLI ST_ptr ++ ((xc) << 8) | yc;\

54



600000000000

#define rl cofs( draw_node, xo, yo )\

0

*DI SPLI ST_ptr ++
*DI SPLI ST_pt r ++

0x9800 | draw_node;
((x0) << 8) +|yo;\

/*

Rel ati ve LoCal

OFf Set

*/\
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6.230qg2L.cU 000U OYU

/*
Conmmand doubl e buffer control for @
((for 16bit/Pixel 65536 Col or node))
Copyright(c) Htachi Ltd. 1997
*/

#i ncl ude <machi ne. h>

/* DEFI NE TYPES */
[*--o-- Define new type ----- */
#define VU _SHORT (vol atile unsigned short * const)

/* DEFI NE |/ O FUNCTI ONS */
[*-m-- Define 1/0O function ----- */

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

#defi ne BASE_ADDRESS 0x23000000L /* @ internal register base address */
/* Byte address (SuperH series)*/

#defi ne UGVBASE 0x22000000L /* UGM base address */
/* Byte address (SuperH series)*/

#define _QSYSR 0x000L | BASE_ADDRESS /* No.000 */
#define _QQSR 0x002L | BASE_ADDRESS /* No.001 */
#define _Q2SRCR 0x004L | BASE_ADDRESS /* No.002 */
#define QI ER 0x006L | BASE_ADDRESS /* No.003 */
#define _QRMEMR 0x008L | BASE_ADDRESS /* No.004 */
#define _Q2DSMR O0x00AL | BASE_ADDRESS /* No.005 */
#define _QRREMR 0x00CL | BASE_ADDRESS /* No.006 */
#define _QI EMR OXO00EL | BASE_ADDRESS /* No.007 */
#define _Q2DSX 0x010L | BASE_ADDRESS /* No.008 */
#define _Q@DSY 0x012L | BASE_ADDRESS /* No.009 */
#define _Q2DSAO 0x014L | BASE_ADDRESS /* No.OOA */
#define _Q2DSAL 0x016L | BASE_ADDRESS /* No.OOB */
#define _Q2DLSAH 0x018L | BASE_ADDRESS /* No.0OC */
#define _Q2DLSAL 0x01AL | BASE_ADDRESS /* No.0OD */
#define _QRSSAH 0x01CL | BASE_ADDRESS /* No.OOE */
#define _QRWBAH Ox01EL | BASE_ADDRESS /* No.OOF */
#define _Q2DMASH 0x020L | BASE_ADDRESS /* No.010 */
#define _Q2DMVASL 0x022L | BASE_ADDRESS /* No.01l */
#define _Q2DMAW 0x024L | BASE_ADDRESS /* No.012 */
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#define _Q2HDS 0x026L | BASE_ADDRESS /* No.013 */
#define _Q2HDE 0x028L | BASE_ADDRESS /* No.014 */
#define _Q@VDS Ox02AL | BASE_ADDRESS /* No.015 */
#define _QRVDE 0x02CL | BASE_ADDRESS /* No.016 */
#define _Q2HSW Ox02EL | BASE_ADDRESS /* No.017 */
#define _QHC 0x030L | BASE_ADDRESS /* No.018 */
#define _QVSP 0x032L | BASE_ADDRESS /* No.019 */
#define _QVC 0x034L | BASE_ADDRESS /* No.O1A */
#define _Q@DOR 0x036L | BASE_ADDRESS /* No.01B */
#define _Q@DOG DOB  0x038L | BASE_ADDRESS /* No.01C */
#define _QRCDR O0x03AL | BASE_ADDRESS /* No.O01D */
#defi ne _Q2CDG_CDB 0x03CL | BASE_ADDRESS /* No.OlE */
#define _Q2I SAH 0x042L | BASE_ADDRESS /* No.021 */
#define _Q2I SAL 0x044L | BASE_ADDRESS /* No.022 */
#defi ne _QI DSX 0x046L | BASE_ADDRESS /* No.023 */
#define _QIDSY 0x048L | BASE_ADDRESS /* No.024 */
#define _QuIDE OX04AL | BASE_ADDRESS /* No.025 */
#define DI SPLI STO 0x190000L

#define DI SPLIST1 0x198000L

#defi ne _DUMW 0x000000L | UGVBASE

#defi ne OFF 0

#define ON

A @ Display List Functions ---------------- */
extern void trap(short draw_node);

void ginit(short DBnode); /* Q@ Initialize */

void init_start(void); /* Initilaze Display List Double Buffering */
short draw start(void); /* Initialize Display List Address pointer */

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

void change_com buffer(void); /* Change Display List */

short DrawBuf fer=0; /* Display List Double Buffering Destination Nunber */
unsi gned short *DI SPLI ST_ptr; /* Display List Address pointer */
short flag;
/* ____________________________________________________________________ */
voi d ginit(short DBnobde) /* Initialize Gaphic System */
/*
DBnode: 0 ... Auto Change
DBnode: 1 Aut o Renderring
DBrmode: 2 ... Manual Change
*/
{

unsi gned short hsw = 32;
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unsi gned short xs

short xw

hc

unsi gned
unsi gned short

unsi gned short vsw

unsi gned short
unsi gned short
unsi gned short
out port (_Q@SYSR,

out port (_Q@SRCR,

/* Set
outport (_QIER ,
out port (_Q@MEMR,
out port (_Q2DSMR,
out port (_QRREMR,
out port (_QI EMR,

I nt er Face

/* Set

0x4080) ;
0xf e00) ;

Cont r ol

Menory Contr ol

65;
320;
455;

/* Initilaize Draw Display */
/* Clear SRregister */
Regi sters */

0x0000) ;

0x0024) ;

0x0105) ;

0x0001);

0x0000) ;

Regi sers */

out port (_Q2DSX, Xw1); /* Display size of x */

out port (_Q2DSY, yw1); /* Display size of y */

out port (_Q2DSA0, 0x0000); /* Frane buffer 0 area start address(H) */
out port (_Q@DSAl, 0x0004); /* Frane buffer 1 area start address(H) */
out port (_Q2DLSAH, 0x0019); /* Display list area start address(H  */
out port (_Q2DLSAL, 0x0000); /* Display list area start address(L) */
out port (_Q@2SSAH, 0x0008); /* Color area sorce start address(H) */
out port (_Q2WSAH, 0x0018); /* Wrk area start address(H) */
out port (_Q2DMASH, 0x0000); /* DVA transfer start address(H) */
out port (_Q2DMASL, 0x0000); /* DWVA transfer start address(L) */
out port (_Q2DVAW  0x0000); /* DAMtransfer word */

/* Display Contral
out port (_Q2HDS,

out port (_Q2HDE,

out port (_QVDS,

out port (_Q2VDE,

out port (_QHSW

out port (_QHC,

out port (_QVSP,

out port (_QVC,

out port (_Q@DOR,

out port (_Q2DOG_DOB,
out port (_Q2CDR,

out port (_Q2CDG_CDB,

/* | nput
out port (_Q2I SAH,
out port (_Q2I SAL,

58
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Regi sters */
hsw+xs-3 ),
hswixs- 3+xw) ;
ys )i
ys+yw )i
)
)i
)
)

hsw 1

hc-1

VC- VSW

vec
0x0000) ;
0x0070) ;
0x00FC) ;
OXFCFC) ;

Regi sters */
0x0000) ;
0x0000) ;
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out port (_Q2I DSX, 0x0000) ;

out port (_QI DSY, 0x0000) ;

out port (_Q2I DE, 0x0000) ;

swi t ch( Dvhode) { /* Enabl e Draw Display */
case O:

out port (_Q@SYSR, 0x2000);
/* 1dl e, Auto Change node, No DVA, No Cache, 7604 */
br eak;
case 1:
out port (_Q@2SYSR, 0x2040);
/* 1dle, Auto Renderring node, No DMA, No Cache, 7604 */
br eak;
defaul t:
out port (_Q@SYSR, 0x2080);
/* 1dl e, manual change noe, No DVMA No Cache, 7604 */

}
}
void init_start(void) /* Initialze transfer procedure */
{
DrawBuffer = 0;
flag = 0;
}
short draw start(void) /* Initialize Display List Address Pointer */
{
long CMD_Start Address;
i f(DrawBuffer == 0) /* Display List Start Address */
CMVD_St art Address = (| ong) (DI SPLI ST1+UGVBASE) ;
/* Execute BufferO -> Transfer Display List to Bufferl */
el se
CMVD_St art Address = (| ong) (DI SPLI STO+UGVBASE) ;
/* Execute Bufferl -> Transfer Display List to Buffer0 */
DI SPLI ST_ptr = (unsigned short *)CNMD_Start Address;
return( 0 );
}

short draw_end(short DBnobde, char *first,char quick) /* Execute Display List */
{

unsi gned short st, ah, al;
short count = 1;

unsi gned short d;

trap(0); /* Add 'trap’ command */
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swi t ch( DBnode) {

case 2: /* Manual Change */

change_com buffer();

/* Transfer command frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2180) ;

do{
out port( _Q@2SRCR, 0x0800 );
/* Clear VBK bit */
whi |l e( d=i nport(_@SR), (d&0x0800)==0);
/* VBK = 1 ? */
}whi | e( count ++<=0) ;

if ( quick == OFF ) {
out port (_Q2SYSR, 0x2280); /* Frane change */
/* Wait Display Change Bit '1'" ->"'0" */
whil e(st = inport(_@SYSR), (st & 0x0200) != 0);

br eak;

case 1: /* Auto Renderring */

change_com buffer();

out port (_Q@SRCR, 0x0800) ; /* Cear VBK bit */
while(st = inport(_QR@SR), (st & 0x0800) == 0); /*Wait VBK*/

/* Transfer command frominternal comnmand buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2140) ;
br eak;

defaul t: /* Auto Change */
change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */
while(st = inport(_Q@SR), (st & 0x0800) == 0);

/* Wit VBK */

/* Transfer command frominternal comuand buffer to UGM */

i nport (_DUMWY) ;
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/* Renddering start */
out port (_Q2SYSR, 0x2100) ;

}

return( 0 );

voi d change_com buf f er (voi d)

{

unsi gned short ah, al;

unsi gned | ong CVD_St art Addr ess;

unsi gned short st;

if ((st & 0x0400)!=0) break; /*

out port (_Q@SRCR, 0x0200); /*

Check TRA bit */

CSF bit
/* CHeck CSF bit */

d ear

if (flag) {
whi | e(1){
st =i nport (_Q@2SR) ;
if ((st & 0x0200)!=0) {
br eak;
}
}
}
el se {
flag = 1;
}

out port (_Q2SRCR, 0x0400) ;

if(DrawBuffer == 0) {

DrawBuffer = 1;
CVD_St art Address =
}
el se {
DrawBuffer = O;
CVD_St art Address =
}

/* Clear TRA bit */

DI SPLI ST1,

DI SPLI STO;

ah = (CVD_Start Address >> 16L) & Oxffff;

al =
out port (_Q2DLSAH, ah) ;
out port (_Q2DLSAL, al );

CVMD_Start Address & OxfffflL;

/* Change DLSAR */

*/
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6.240sample.cc0 00 00O OO

Ol10samplec0 0000000000

sample.c maker batch file

SHC / DEBUG / NCLI STFI LE / OPT=1 / CPU=7600 sanple.c >sanple.tag

LNK sanpl e / QUTPUT=sanpl e /LI B=c:\ SHC\ LI B\ SHCLI B. LI B / FORM=A / START=P( 6000000)
CNVS sanpl e

DEL sanpl e. abs

DEL sanpl e. obj

O20samplec0 000000

/*
Q@ Display List / SHC sanple program (1)
(Zooni Shri nk/ Rot at e/ Move ' Sol i d' Pol ygon)
Copyright(c) Htachi Ltd. 1997
*/

#i ncl ude <machi ne. h>
#i ncl ude <stdio. h>

#i ncl ude <mat h. h>

/* DEFI NE TYPES */
[*eeme Define new type ----- */

#define VU _SHORT (vol atile unsigned short * const)

/* DEFI NE |/ O FUNCTI ONS */
[*----- Define 1/0O function ----- */

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

#def i ne BASE_ADDRESS 0x23000000L /* Q@ internal register base address */

/* Byte address (SuperH series)*/

#def i ne UGVBASE 0x22000000L /* UGM base address */

/* Byte address (SuperH series)*/

#define _QSYSR 0x000L | BASE_ADDRESS /* No.000 */
#define Q2SR 0x002L | BASE_ADDRESS /* No.001 */
#define _QSRCR 0x004L | BASE_ADDRESS /* No.002 */
#define _QIER 0x006L | BASE_ADDRESS /* No.003 */
#define _QRMEMR 0x008L | BASE_ADDRESS /* No.004 */
#define _Q2DSMR OXO00AL | BASE_ADDRESS /* No.005 */
#define _QRREMR 0x00CL | BASE_ADDRESS /* No.006 */
#define QI EMR 0X00EL | BASE_ADDRESS /* No.007 */
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#defi ne _QDSX 0x010L | BASE_ADDRESS
#define _QDSY 0x012L | BASE_ADDRESS
#defi ne _Q2DSAO 0x014L | BASE_ADDRESS
#defi ne _Q2DSA1l 0x016L | BASE_ADDRESS
#define _Q@DLSAH 0x018L | BASE_ADDRESS
#define _(Q2DLSAL Ox01AL | BASE_ADDRESS
#define _Q2SSAH 0x01CL | BASE_ADDRESS
#define _Q@WBAH OXO1EL | BASE_ADDRESS
#defi ne _(Q2DVASH 0x020L | BASE_ADDRESS
#defi ne _Q2DVASL 0x022L | BASE_ADDRESS
#defi ne _Q2DVAW 0x024L | BASE_ADDRESS
#define _Q2HDS 0x026L | BASE_ADDRESS
#define _QHDE 0x028L | BASE_ADDRESS
#define _QVDS 0x02AL | BASE_ADDRESS
#define _QVDE 0x02CL | BASE_ADDRESS
#define _QHSW 0x02EL | BASE_ADDRESS
#define _QHC 0x030L | BASE_ADDRESS
#define _QVSP 0x032L | BASE_ADDRESS
#define _Q@VC 0x034L | BASE_ADDRESS
#define _QRDOR 0x036L | BASE_ADDRESS
#define _Q@DOG DOB 0x038L | BASE_ADDRESS
#define _QCDR 0x03AL | BASE_ADDRESS
#define _Q@CDG CDB 0x03CL | BASE_ADDRESS
#define _Q2I SAH 0x042L | BASE_ADDRESS
#define _Q2I SAL 0x044L | BASE_ADDRESS
#defi ne _Q2I DSX 0x046L | BASE_ADDRESS
#define _Q2I DSY 0x048L | BASE_ADDRESS
#define _QIDE 0X04AL | BASE_ADDRESS
#define DI SPLI STO 0x190000L
#define DI SPLI ST1 0x198000L

#defi ne _DUMW 0x000000L | UGVBASE
short Dr awBuf f er =0;

unsi gned short *DI SPLI ST_ptr;

short flag;

#define Pl 3. 14159

#defi ne MAX_WORD 512

#defi ne OFF 0

#define ON 1

[* e @ Display List Functions

/* No.008 */
/* No. 009 */
/* No. 00A */
/* No.00B */
/* No.00OC */
/* No. 00D */
/* No. 00E */
/* No.OOF */
/* No.010 */
/* No.011 */
/* No.012 */
/* No.013 */
/* No.014 */
/* No.015 */
/* No.016 */
/* No.017 */
/* No.018 */
/* No.019 */
/* No.O1A */
/* No.01B */
/* No.01C */
/* No. 01D */
/* No.OlE */
/* No.021 */
/* No.022 */
/* No.023 */
/* No.024 */
/* No. 025 */
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voi d pol ygondc(short draw_node, short poly[], short colorl);
voi d | cofs(short draw_node, short xo,short yo);
voi d sclip(short draw node, short xmax, short ymax);

void trap(short draw_node);

void ginit(short DBnbde); /* Gaphics System Qpen (@ Initialize) */
void init_start(void); /* Initilaze Display List Double Buffering (Only 1st) */
short draw_start(void); /* Initialize Display List Address pointer */

short draw_end(short DBnode, char *first,char quick); /* Display List Execution */
voi d change_com buffer(void);
/* ________________________________________________________ */

void clrscrn(void);

[* cce-- @ function mMacro -------------------------~-~-~----- */

#defi ne pol ygond4c( draw node, array, colorl )\

{\
short *_q2_array = array;\

*DI SPLI ST_ptr++ = 0x1000 | draw_node; /* POLYGON4C */\
*DI SPLI ST ptr++ = *_q2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++; *DI SPLIST _ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_q2_array++;, *DISPLIST_ptr++ = *_q2_array++;\
*DI SPLI ST ptr++ = *_qg2_array++; *DISPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = col or1;\

}

#define | cof s( draw_node, xo,yo )\

{\
*DI SPLI ST_ptr++ = 0x9000 | draw _node; /* LoCal OFfSet */\
*DI SPLI ST_ptr++ = xo0;\
*DI SPLI ST_ptr++ = yo;\

}

#define sclip( draw_node, xmax,ynmax )\

{\
*DI SPLI ST_ptr++ = 0xb800 | draw_node; /* System CLIP */\
*DI SPLI ST ptr++ = xmax; \
*DI SPLI ST_ptr++ = ynmax;\

}

#define trap( draw_node )\
{\
*DI SPLI ST _ptr++ = 0xf800 | draw node; /* TRAP */\

voi d mai n(voi d)

{
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short array[ MAX_VORD] ;

short d, i, h, j, k, del;

short m, Kj;
doubl e rad;

short tx, ty;
short DBnode;

/* Initialize Transfer

Start Transfer Display List to UGM*/

/* Initialize @ */

[T TRT
e
= O o
o e @

I
N
=
o

array[1] -= del;
array[3] -= del;
array[5] += del;
array[7] += del;

/*
DBnode: 0 ... Auto Change
DBnode: 1 ... Auto Renderring
DBrmode: 2 ... Manual Change
*/
char first, quick;
DBnode = 1,
first = ON
qui ck = OFF;
gi ni t (DBnode) ;
init_start();
draw start(); /*
scli p(0x0000, 319, 239);
| cof s(0x0000, 0, 0);
del = 4;
while(l) {
J Ao To] 1 B e */
array[0] = 150; array[ 1]
array[2] = 165; array| 3]
array[4] = 165; array| 5]
array[6] = 150; array[ 7]
for(i=0;i<=80;i++) {
clrscrn();
array[0] -= del;
array[2] += del;
array[4] += del;
array[6] -= del;
pol ygon4c( 0x0000, arr ay, 0x001F) ;
draw_end( DBnode, &f i rst, qui ck);
draw start();
}
[* Shrink ----cmmm e */

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

clrscrn();

Procedure */

/* POLYGONAC */
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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;
pol ygon4c( 0x0000, arr ay, Ox001F) ; /* POLYGOMC */

draw_end( DBnode, &f i rst, qui ck);

draw start();

}
/* Rotate --------cmmmi o */
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[i] * cos(rad) - array[i+1] * sin(rad));
ty =(short) (array[i] * sin(rad) + array[i+1] * cos(rad));
array[i] = tx+160;
array[i+1] = ty+115;
}
pol ygon4c( 0x0000, arr ay, 0x001F) ; /* POLYGOMC */
draw_end( DBrode, &f i rst, qui ck);
draw start();
}
[* MOVE -ccmmmmmm e ecececcee e */
h=260
j =110;
m=160;
kj =50;

f or (d=0; d<=360; d+=5) {

drawcl rscrn();

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+l] * sin(rad));
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}
trapa(40)

ty =(short) (array[il]
array[i] = tx+h;
array[i+1] = ty+j;

pol ygon4c( 0x0000, arr ay, Ox001F) ;
h- =5;
draw_end( DBnode, &f i rst, qui ck);

draw start();

void clrscrn(void)

{

short arr

/* pl oygondc (cl
array[ 0]
array|[ 2]
array| 4]
array| 6]

L I e R
= 0; array[1] = 0;
= 319; array[3] = 0;
= 319; array[5] = 239;
= 0; array[7] = 239;
pol ygon4c(0x0000, array, 0x0000);

ay[ MAX_WORD ;

void ginit(short DBnode)

{
unsi gned short
unsi gned short
unsi gned short

unsi gned short

unsi gned short
unsi gned short
unsi gned short

unsi gned short

hsw = 32;
Xs = 65;
xw = 320;
hc = 455;
vsw = 3
ys = 16;
yw = 240;
ve = 262,

out port (_Q@2SYSR, 0x4080);

out port (_Q@SRCR, 0xfe00); /* O ear
/* Set InterFace Control Registers */
outport(_Q@IER, 0x0000);

out port (_Q@MEMR, 0x0024);

out port (_Q@2DSMR, 0x0105);

out port (_Q2REMR, 0x0001);

out port (_QI EMR, 0x0000);

* sin(rad)+ array[i+1]

/* POLYGON4AC */

/* Initilaize Draw Display */
SR register */

* cos(rad));
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/* Set Menory Control Regisers */
out port (_Q@DSX, xw1); /* Display size of x */
out port (_Q@DSY, yw1); /* Display size of y */

out port (_Q2DSA0, 0x0000); /* Frane buffer O area start address(H) */
out port (_Q2DSA1, 0x0004); /* Frane buffer 1 area start address(H) */
out port (_Q2DLSAH, 0x0019); /* Display list area start address(H  */
out port (_Q2DLSAL, 0x0000); /* Display list area start address(L) */
out port (_Q2SSAH, 0x0008); /* Color area sorce start address(H) */
out port (_Q@WBAH, 0x0018); /* Work area start address(H) */
out port (_Q2DMASH, 0x0000); /* DVA transfer start address(H) */
out port (_(Q2DMASL, 0x0000); /* DVA transfer start address(L) */
out port (_Q2DMAW 0x0000); /* DAMtransfer word */

/* Display Contral
out port (_Q2HDS,
out port (_Q2HDE,

Regi sters */
hswtxs- 3

)

hsw+xs- 3+xw) ;

out port (_QVDS, ys );
out port (_QVDE, yS+yw );
out port (_Q2HSW hsw 1 )
out port (_Q2HC, he-1 );
out port (_QVSP, VC- VSW );
out port (_QVC, ve )
out port (_Q2DOR, 0x0000) ;

out port (_Q@DOG DOB, 0x007C);

out port (_QRCDR, 0x00FC) ;

out port (_Q2CDG CDB, O0xFCFC);

/* Input Data Control Registers */
out port (_Q2I SAH, 0x0000) ;

out port (_Q2I SAL, 0x0000) ;

out port (_Q2I DSX, 0x0000) ;

out port (_QI DSY, 0x0000) ;

out port (_Q2I DE, 0x0000) ;

swi t ch( DBnpde) {

case O:

/* Enabl e Draw Display */

out port (_@@SYSR, 0x2000);
/* Idl e, Auto Change node, No DVA, No Cache, 7604 */

br eak

case 1:

out port (_Q@2SYSR, 0x2040);
/* Idle, Auto Renderring node, No DMA, No Cache, 7604 */

br eak

defaul t:

out port (_Q@SYSR, 0x2080);

/* 1dl e, manual

}

change noe
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void init_start(void) /* Initialze transfer procedure */
{
DrawBuffer = 0;
flag = 0;
}
short draw start(void) /* Initialize Display List Address Pointer */
{
long CMD_StartAddress;
i f(DrawBuffer == 0) /* Display List Start Address */
CVD_St art Address = (1 ong) (DI SPLI ST1+UGVBASE) ;
/* Execute Buffer0 -> Transfer Display List to Bufferl */
el se
CVD_St art Address = (1 ong) (DI SPLI STO+UGVBASE) ;
/* Execute Bufferl -> Transfer Display List to Buffer0 */
DI SPLI ST_ptr = (unsigned short *)CVD_Start Address;
return( 0 );
}

short draw_end(short DBnpbde, char *first,char quick)/* Execute Display List */
{

unsi gned short st, ah, al;

short count = 1;

unsi gned short d;

trap(0); /* Add 'trap’ command */

swi t ch( DBnpde) {

case 2: /* Manual Change */

change_com buffer();

/* Transfer comand frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2180) ;

do{
outport( _Q2SRCR, 0x0800 ); /* Clear VBK bit */
whi | e( d=i nport(_@SR), (d&x0800)==0);
/[* VBK = 1 ? */

}whi | e( count ++<=0) ;

if ( quick == OFF ) {
out port (_QSYSR, 0x2280) ; /* Frame change */
/* Wait Display Change Bit '1'" ->"'0" */
whil e(st = inport(_@SYSR), (st & 0x0200) != 0);
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br eak;

case 1: /* Auto Renderring */

change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */
while(st = inport(_@SR), (st & 0x0800) == 0);
/* Wit VBK */

/* Transfer command frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2140) ;
br eak;

defaul t: /* Auto Change */
change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */
while(st = inport(_@SR), (st & 0x0800) == 0);
/* Wit VBK */

/* Transfer command frominternal comuand buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q@SYSR, 0x2100) ;
}

return( 0 );

voi d change_com buffer(void)
{
unsi gned short ah,al;
unsi gned | ong CVD_St art Addr ess;

unsi gned short st;

if (flag) {
whi | e(1){
st =i nport (_Q2SR) ;
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
out port (_Q@2SRCR, 0x0200); /* Clear CSF bit */
br eak; /* CHeck CSF bit */
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}
}
el se {
flag = 1;
}
out port (_Q2SRCR, 0x0400) ; /* Clear TRA bit

if(DrawBuffer == 0) {
DrawBuf fer = 1;
CVD_St art Address = DI SPLI ST1;

}
el se {
DrawBuffer = 0;
CVD_St art Address = DI SPLI STO;
}

ah = (CVMD_Start Address >> 16L) & Oxffff;
al = CMD_StartAddress & OxfffflL;

out port (_Q2DLSAH, ah) ; /* Change DLSAR */

out port (_Q2DLSAL, al );

*/
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6.250sample2.cO 0000000

Ol10sample2.cO000O00ODOOOO0O
SHC / DEBUG / NCLI STFI LE / OPT=1 / CPU=7600 sanpl e2.c >sanpl e2.tag

LNK sanpl e2 / QUTPUT=sanpl e2 /LI B=c:\ SHQ\ LI B\ SHCLI B. LI B / FORM=A / START=P( 6000000)
CNVS sanpl e2

DEL sanpl e2. abs

DEL sanpl e2. obj

O20sample2.cO0000000

/*
Q@ Display List / SHC sanpl e program (2)
(Zooni shri nk/ Rot at e/ Move ' Text 24 X 24')
Copyright(c) Hitachi Ltd. 1997
*/

#i ncl ude <machi ne. h>
#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

#i ncl ude <mat h. h>

/* DEFI NE TYPES */

[*-mm Define new type ----- */
#define VU SHORT (volatile unsigned short * const)

/* DEFI NE |/ O FUNCTI ONS */
[*--m-- Define I/O function ----- */

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

#def i ne BASE_ADDRESS 0x23000000L /* @ internal register base address */

/* Byte address (SuperH series)*/

#def i ne UGVBASE 0x22000000L /* UGM base address */
/* Byte address (SuperH series)*/

#define _Q@SYSR  0x000L | BASE_ADDRESS /* No.000 */
#define Q@SR 0x002L | BASE_ADDRESS /* No.001 */
#define _QRSRCR  Ox004L | BASE_ADDRESS /* No.002 */
#define _QIER Ox006L | BASE_ADDRESS /* No.003 */
#define _QMEMR  0x008L | BASE_ADDRESS /* No.004 */
#define _QRDSMR  OxOOAL | BASE_ADDRESS /* No.005 */
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#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i

#def i

#def i

#def i

short

unsi gned short

short flag;
#defi ne PI

#defi ne MAX_WORD
#define OFF

#defi ne ON

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

_QRREMR
_ Q@I EMR

_Q@DSX
_QDsy
_Q@DSA0
_Q@DsAL
_Q2DLSAH
_Q@DLSAL
_QSSAH
_Q@WBAH
_Q2DMVASH
_Q2DMASL
_Q2DVAW

_Q@HDS
_QRHDE
_QVDs
QVDE
_QHswW
_Q@HC
_Qvsp
_Q@vC
_Q@DCR
_Q2DOG_DOB
_QCDR
_Q2CDG_CDB

_Q21 SAH
_Q2I SAL
_ Q21 bDSX
_Q1 DSY
_Q2I DE

DI SPLI STO
DI SPLI ST1

_ DUMWY

0x00CL | BASE_ADDRESS
OXO0EL | BASE_ADDRESS
0x010L | BASE_ADDRESS
0x012L | BASE_ADDRESS
0x014L | BASE_ADDRESS
0x016L | BASE_ADDRESS
0x018L | BASE_ADDRESS
0x01AL | BASE_ADDRESS
0x01CL | BASE_ADDRESS
OXO1EL | BASE_ADDRESS
0x020L | BASE_ADDRESS
0x022L | BASE_ADDRESS
0x024L | BASE_ADDRESS
0x026L | BASE_ADDRESS
0x028L | BASE_ADDRESS
0x02AL | BASE_ADDRESS
0x02CL | BASE_ADDRESS
0X02EL | BASE_ADDRESS
0x030L | BASE_ADDRESS
0x032L | BASE_ADDRESS
0x034L | BASE_ADDRESS
0x036L | BASE_ADDRESS
0x038L | BASE_ADDRESS
0x03AL | BASE_ADDRESS
0x03CL | BASE_ADDRESS
0x042L | BASE_ADDRESS
0x044L | BASE_ADDRESS
0x046L | BASE_ADDRESS
0x048L | BASE_ADDRESS
0x04AL | BASE_ADDRESS
0x190000L
0x198000L

0x000000L | UGVBASE

Dr awBuf f er =0;

3. 14159
512
0

*DI SPLI ST_ptr;

/*
/*

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

[+
*
[+
[+
[+

006 */
007 */

&8

008 */
009 */
00A */
0oB */
oocC */
00D */
00E */
00F */
010 */
011 */
012 */

§ 66686868688 ¢8¢%

013 */
014 */
015 */
016 */
017 */
018 */
019 */
01A */
01B */
No. 01C */
No. 01D */
No. O1E */

§555858%558

No. 021 */
No. 022 */
No. 023 */
No. 024 */
No. 025 */
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[* e @ Display List Functions
voi d pol ygon4b(short draw _node,
col or0, short colorl);

voi d pol ygon4c(short draw_node,

short poly[],

void | cofs(short draw_node, short xo,short yo);

voi d sclip(short draw node, short

void trap(short draw_node);

void ginit(short

void init_start(void);

short draw_start(void);

short draw_end(short

DBnode, char

/* Initilaze Display List

/* Initialize Display List Address pointer */

voi d change_com buffer(void);

void clrscrn(void);

#defi ne pol ygondb( draw node,

0N

short

#def i ne pol ygon4c( draw_node,

N

short

#define | cof s( draw_node,

{\

74

- @ function macro

*_g2_array = array;\

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

0x0800 |
src_h;
t dx;

*_g2_array++,

*first, char

src_

h,src_|, tdx,tdy, array,

________________ */

short src_h,short src_|,short tdx,short tdy,

short colorl);

xmax, short ymax) ;

draw_nmode; /* POLYGON4B */\

*DI SPLI ST_pt r++

*Dl SPLI ST_ptr ++
*_Q2_array++; *DI SPLI
* _g2_array++; *DI SPLI

*_Q2_array++; *DI SPLI

col or0; \

colorl;\

* g2_array = array;\

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

*DI SPLI ST_pt r ++

0x1000 |

*_Q2_array++,;

array, colorl )\

dr aw_node;

* _g2_array++; *DI SPLI
*_g2_array++, *DI SPLI
*_Q2_array++; *DI SPLI

color1;\

X0,y0 )\

0x9000 |

draw_node;

ST_ptr++
ST _ptr++

ST_ptr++

/* POLYGONAC */\
*DI SPLI ST_ptr++ = *_g2_array++;\

ST _ptr++
ST_ptr++
ST_ptr++

/* LoCal

= * _q2_array++;\

= *_q2_array++;\

DBrode) ; / * Graphics System Open (@ Initialize) */
Doubl e Buffering (Only 1st) */

color0,colorl )\

= src_|;\

= tdy;\
= *_q2_array++;\

* _g2_array++;\
*_Q2_array++;\

* _g2_array++;\

OFf Set

*DI SPLI ST_ptr++ = *_g2_array++;\

*/\

short

quick);/* Display List Execution */

pol y[],

short
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*DI SPLI ST_ptr++ = xo0;\
*Dl SPLI ST_ptr++ = yo;\

#define sclip( draw_node,

0N

xmax, ymax )\

*DI SPLI ST_ptr++ = 0xb800 | draw_node; l*
*DI SPLI ST_ptr++ = xmax; \
*DI SPLI ST_ptr++ = ynax;\

#define trap( draw_node )\

Q0

Vo

{

/*

DBnode: O ...
DBnode: 1 ...
DBnode: 2 ...

*/

/*
{

*DI SPLI ST _ptr++ = 0xf800 | draw_node; l*

id main()

short
short
short

short

array[ MAX_WORD] ;

ah, al ;
d, i, h, j, k,

m, Kj;

doubl e rad;

short
short

short

char
int
short

short

tx,ty;
txs, tys;
DBrrode;

Aut o Change
Aut o Render
Manual Chan

first, quick;
SrcAdr; /
forecol or;

backcol or;

DBmode = 1;

first

qui ck

gi ni t (DBnode) ;

Tr ansfer

short i;

Font Data "3&"

unsi gned short *address;

del ;

ring

ge

* Source Address */
/* charactor color */

/* background col or */

/* Initialize @ */

( 24 dots x 24 lines )

unsi gned short font_pattern[]={

System CLIP */\

TRAP */\
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/* Note : @ uses font pattern fromLSB to MSB. */

/* ‘font_pattern' nust be nmapped at SuperH s big endian area. */

/* (VBB LSB) (MSB LSB) (MSB LSB) */
0x1c00, 0x0e07, 0x430c,
0x0clc, 0xd8e3, Oxffff,
0x0c00, 0x0003, 0x030c,
0x0140, 0x4718, Ox3fff,
0x636e, 0x2c18, 0x1863,
0x6320, 0x3018, Ox1fff,
0x6310, 0x1800, 0x1860,
Oxf f 98, 0x0c3f, 0x0060,
0x600f , Oxec60, oxffff,
0xb00c, 0x0c01, 0x0338,
Ox1cOc, 0x0cOe, 0x3cOe,
0x038c, Oxecf 8, 0x6000

}
SrcAdr = 0x3c020L + UGVBASE;
address = (unsigned short *)SrcAdr;
forecol or = OxOFOF;
backcol or = 0x0101;
for(i=0;i<36;i++) {
*address++ = font_pattern[i];
}

}

e e e e eeieeiaaas
init_start(); /* Initialize Transfer Procedure */
draw start(); /* Start Transfer Display List to UGM*/
scli p(0x0000, 319, 239);
| cof s(0x0000, 0, 0) ;
del = 4;
ah = (short)( ((SrcAdr-UGVBASE) >> 13L) & OxffffL );
al = (short)( (SrcAdr-UGVBASE) & Ox1fffL );
while(1) {

[* Z00OM - - - - oo */

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();
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/*

/*

Shri nk

Rot at e

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

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

pol ygon4b( 0x0000, ah,al, 24,24, array,

backcol or, forecolor); /* polygondb */

draw_end( DBnode, &f i rst, qui ck);

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;

pol ygon4b( 0x0000, ah,al, 24,24, array,

backcol or, forecolor); /* polygondb */

draw_end( DBnode, &f i rst, qui ck);

draw start();

}
_______________________________________ */

for (d=0; d<=360; d+=5) {
clrscrn();
array[0] = -60; array[1l] = -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)-

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

array[i] = tx+160;
array[i+1] = ty+115;

pol ygon4b( 0x0000, ah,al, 24,24, array,
backcol or, forecol or);
draw_end( DBnode, &f i rst, qui ck);

draw start();

/* pol ygondb */

* sin(rad));

* cos(rad));
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[* MOVE ----mmm o mm e */
h=260;
j =110;
m=160
kj =50;
for (d=0; d<=360; d+=5) {
clrscrn();
array[0] = -50; array[1l] = -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]
ty =(short) (array[i] * sin(rad)+ array[i+1]
array[i] = tx+h;
array[i+1] = ty+j;
}
pol ygon4b(0x0000, ah, al, 24,24, array,
backcol or, forecol or); /* pol ygondb */
h- =5;
draw_end( DBnode, &f i rst, qui ck);
draw start();
}
}
trapa(40);
}

void clrscrn(void)

{
short array[ MAX_WORD] ;

[* ploygon4dc (Clear) --------mmmmmm oo
array[0] = 0; array[l] = 0;
array[2] = 319; array[3] = 0;
array[4] = 319; array[5] = 239;
array[6] = 0; array[7] = 239;
pol ygon4c(0x0000, array, 0x0000);

}

voi d ginit(short DBnobde)

{

unsi gned short hsw = 32;
unsi gned short xs = 65;
unsi gned short xw = 320;
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unsi gned short hc = 455;

unsi gned short vsw = 3;
unsi gned short ys = 16;
unsi gned short yw = 240;

unsi gned short vc = 262;

out port (_@SYSR, 0x4080);
out port (_Q@SRCR, 0xfe00);

/* Initilaize Draw Di splay */
/* Cear SR register */

/* Set InterFace Control Registers */

outport(_QIER , 0x0000);
out port (_Q2MEMR, 0x0024);
out port (_Q@2DSMR, 0x0105);
out port (_QREMR, 0x0001);
out port (_QI EMR, 0x0000) ;

/* Set Menory Control Regisers */

out port (_Q2DSX, Xw1);

out port (_Q2DSY, yw1);

out port (_Q@DSA0, 0x0000);
out port (_Q2DSA1, 0x0004);
out port (_QDLSAH, 0x0019);
out port (_Q@DLSAL, 0x0000);
out port (_Q2SSAH, 0x0008);
out port (_Q2WSAH, 0x0018);
out port (_Q2DMASH, 0x0000);
out port (_Q2DMASL, 0x0000);
out port (_Q2DMAW  0x0000) ;

/* Display size of x */

/* Display size of y */

/* Frame buffer 0 area start address(H */
/* Frame buffer 1 area start address(H */
/* Display list area start address(H) */
/* Display list area start address(L) */
/* Col or area sorce start address(H) */
/* Work area start address(H) */
/* DVA transfer start address(H) */
/* DVA transfer start address(L) */

/* DAM transfer word */

/* Display Contral Registers */

out port (_Q2HDS, hsw+xs-3 );
out port (_Q2HDE, hsw+xs- 3+xw) ;
out port (_QVDS, ys )
out port (_Q2VDE, ys+yw )
out por t (_Q2HSW hsw 1 );
out port (_Q2HC, he-1 )
out port (_Q2VSP, VC- VSW );
out port (_QVC, ve );
out port (_Q2DOR, 0x0000) ;

out port (_Q2DOG _DOB, 0x007C);

out port (_QRCDR, 0x00FC) ;

out port (_QCDG _CDB, O0xFCFC)

/* Input Data Control Registers */

out port (_Q2I SAH, 0x0000) ;
out port (_QI SAL, 0x0000) ;
out port (_Q2I DSX, 0x0000) ;
out port (_QI DSY, 0x0000) ;
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out port (_Q2I DE, 0x0000) ;
/* Enabl e Draw Di splay */

swi t ch( DBnode) {

case O:
out port (_Q@SYSR, 0x2000);
/* Idl e, Auto Change node, No DVA No Cache, 7604 */
br eak;

case 1:
out port (_Q@SYSR, 0x2040);

/* Idle, Auto Renderring node, No DVA, No Cache, 7604 */
br eak;

defaul t:
out port (_Q@2SYSR, 0x2080);

/* Idl e, manual change noe, No DMA, No Cache, 7604 */

}

}
/* Initialze transfer procedure */

void init_start(void)
{
DrawBuf fer = 0;
flag = 0;

}
/* Initialize Display List Address Pointer */

short draw start(void)

{
/* Display List Start Address */

long CMD_Start Address;
i f(DrawBuffer == 0)
CVD_St art Address = (| ong) (DI SPLI ST1+UGVBASE) ;
/* Execute BufferO -> Transfer Display List to Bufferl */
el se
CMVD_St art Address = (| ong) (DI SPLI STO+UGVBASE) ;
Di splay List to Buffer0 */

/* Execute Bufferl -> Transfer

DI SPLI ST_ptr = (unsigned short *)CNMD_Start Address;

return( 0 );

qui ck) /* Execute Display List */

short draw_end(short DBnobde, char *first, char
{
unsi gned short st, ah, al;
short count = 1;
unsi gned short d;
trap(0); /* Add 'trap' conmand */
swi t ch( DBnpde) {
/* Manual Change */

case 2:

80



600000000000

change_com buffer();

/* Transfer command frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2180) ;

do{
outport( _Q@2SRCR, 0x0800 ); /* Clear VBK bit */
whi | e( d=i nport (_Q@SR), (d&0x0800)==0);
/* VBK = 1 ? */
}whi | e( count ++<=0) ;

if ( quick == OFF ) {
out port (_Q2SYSR, 0x2280) ; /* Frame change */
/* Wait Display Change Bit '1' ->"'0" */
while(st = inport(_Q@SYSR), (st & 0x0200) != 0);

br eak;

case 1: /* Auto Renderring */

change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Cear VBK bit */
while(st = inport(_@SR), (st & 0x0800) == 0);
/* Wait VBK */

/* Transfer command frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2140) ;
br eak;

defaul t: /* Auto Change */
change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */
while(st = inport(_Q@SR), (st & 0x0800) == 0);

/* Wait VBK */

/* Transfer command frominternal comuand buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q@SYSR, 0x2100) ;
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return( 0 );

voi d change_com buffer(void)
{
unsi gned short ah, al;
unsi gned | ong CVD_St art Addr ess;

unsi gned short st;

if (flag) {
whi | e(1){
st =i nport (_Q@2SR) ;
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
out port (_QSRCR, 0x0200) ; /* Clear CSF bit */
br eak; /* CHeck CSF bit */
}
}
}
el se {
flag = 1;
}
out port (_Q2SRCR, 0x0400) ; /* Clear TRA bit */

if(DrawBuffer == 0) {
DrawBuf fer = 1;
CVD_St art Address = DI SPLI ST1;

}
el se {

DrawBuffer = O;

CVD_St art Address = DI SPLI STO;
}

ah = (CVD_Start Address >> 16L) & Oxffff;

al = CMD_StartAddress & OxfffflL;

out port (_Q2DLSAH, ah) ; /* Change DLSAR */
out port (_(Q2DLSAL, al );
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6.2.60sample3.cO 000000

Ol10sample3.cO0000O0O0ODOOOO0O

sample3.c maker batch file

SHC / DEBUG / NCOLI STFI LE / OPT=1 / CPU=7600 sanpl e3.c >sanpl e3.tag

LNK sanpl e3 / QUTPUT=sanpl e3 /LI B=c:\ SHC\ LI B\ SHCLI B. LI B / FORM=A / START=P( 6000000)
CNVS sanpl e3

DEL sanpl e3. abs

DEL sanpl e3. obj

O20sample3.cO000O0OOO

/*
@ Display List / SHC sanple program (3)
(Zoont Shri nk/ Rot at e/ Move ' | mage')
Must be load "child2. bnp" to (txs,tys) = (80,288), before.
SSAR = 0x80000
Copyright(c) Htachi Ltd. 1997
*/

#i ncl ude <machi ne. h>
#i ncl ude <stdio. h>

#i ncl ude <mat h. h>

/* DEFI NE TYPES */
[*eeme Define new type ----- */

#define VU_SHORT (vol atile unsigned short * const)

/* DEFI NE |/ O FUNCTI ONS */
[*----- Define 1/0O function ----- */

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

#defi ne BASE_ADDRESS 0x23000000L /* @ internal register base address */
/* Byte address (SuperH series)*/

#def i ne UGVBASE 0x22000000L /* UGM base address */
/* Byte address (SuperH series)*/

#define _QSYSR 0x000L | BASE_ADDRESS /* No.000 */
#define Q@SR 0x002L | BASE_ADDRESS /* No.001 */
#define _Q2SRCR 0x004L | BASE_ADDRESS /* No.002 */
#define _QIER 0x006L | BASE_ADDRESS /* No.003 */
#define _Q2MEMR 0x008L | BASE_ADDRESS /* No.004 */
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#define _QRDSMR OX00AL | BASE_ADDRESS
#define _QRREMR 0x00CL | BASE_ADDRESS
#define _QI EMR Ox00EL | BASE_ADDRESS
#defi ne _QDSX 0x010L | BASE_ADDRESS
#define _QDSY 0x012L | BASE_ADDRESS
#define _QRDSAO 0x014L | BASE_ADDRESS
#defi ne _Q2DSA1l 0x016L | BASE_ADDRESS
#define _Q@DLSAH 0x018L | BASE ADDRESS
#define _(Q2DLSAL Ox01AL | BASE_ADDRESS
#define _Q2SSAH 0x01CL | BASE_ADDRESS
#define _Q@WBAH OXO1EL | BASE_ADDRESS
#define _Q2DVASH 0x020L | BASE_ADDRESS
#defi ne _Q2DVASL 0x022L | BASE_ADDRESS
#defi ne _Q2DVAW 0x024L | BASE_ADDRESS
#define _Q2HDS 0x026L | BASE_ADDRESS
#define _QHDE 0x028L | BASE_ADDRESS
#define _QVDS 0x02AL | BASE_ADDRESS
#define _QVDE 0x02CL | BASE_ADDRESS
#defi ne _QHSW 0x02EL | BASE_ADDRESS
#define _QHC 0x030L | BASE_ADDRESS
#define _QVSP 0x032L | BASE_ADDRESS
#define _Q@VC 0x034L | BASE_ADDRESS
#define _QRDOR 0x036L | BASE_ADDRESS
#define _Q@DOG DOB 0x038L | BASE_ADDRESS
#define _QCDR 0x03AL | BASE_ADDRESS
#define _Q@CDG CDB O0x03CL | BASE_ADDRESS
#define _Q2I SAH 0x042L | BASE_ADDRESS
#define _Q2I SAL 0x044L | BASE_ADDRESS
#defi ne _Q2I DSX 0x046L | BASE_ADDRESS
#define _Q2I DSY 0x048L | BASE_ADDRESS
#define _QIDE 0X04AL | BASE_ADDRESS
#define DI SPLI STO 0x190000L

#define DI SPLIST1 0x198000L

#defi ne _DUMW 0x000000L | UGVBASE
short Dr awBuf f er =0;

unsi gned short *DI SPLI ST_ptr;

short flag;

#define Pl 3. 14159

#define MAX_WORD 512

#defi ne OFF 0
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#defi ne ON 1

voi d pol ygonda(short draw_node,

......... Q@ Display List Functions

voi d pol ygondc(short draw_node, short

voi d | cof s(short draw_node, short

X0, short yo);

voi d sclip(short draw node, short xmex,short ymax);

void trap(short draw_node);

void ginit(short DBnopde);
void init_start(void);
short draw start(void);
short draw_end(short

/* Display List

DBnode, char

/* Initilaze Display List

Execution */

voi d change_com buffer(void);

void clrscrn(void);

#defi ne pol ygonda( draw_node,

Q0

short

- @ function nacro

*_g2_array = array;\

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

= 0x0000 | draw_node;

= txs;
= tdx;
= * g2_array++;
= *_Qg2_array++,
= *_g2_array++,

= * g2_array++;

#defi ne pol ygondc( draw_node, array,

{\

short

*_g2_array = array;\

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

= 0x1000 | draw_node;

= *_g2_array++,
= *_g2_array++,
= * g2_array++;
= *_g2_array++,

= color1;\

#define | cof s( draw_node, xo,yo )\

{\

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

= 0x9000 | draw_node;

= xo0;\

= yo;\

txs,tys,

*first, char quick);

tdx,tdy, array )\

*DI SPLI ST _ptr++ =

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

colorl )\

*DI SPLI ST_pt r ++
*DI SPLI ST_ptr ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

/* LoCal

short txs,short tys,short tdx,short tdy,
poly[], short colori);

/* Graphics System Cpen (@ Initialize) */
Doubl e Buffering (Only 1st)
/* Initialize Display List Address pointer */

/* POLYGONAA */\
*DI SPLI ST_ptr++ =

tys;\
tdy;\

* _g2_array++;\
*_Q2_array++;\
* _Q2_array++;\

* _g2_array++;\

/* POLYGONAC */\

*_Q2_array++;\
* _Q2_array++;\
* g2_array++;\

*_Q2_array++;\

OFf Set */\

short poly[]);
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#define sclip( draw_node, xmax,ynmax )\

{\
*DI SPLI ST_ptr++ = 0xb800 | draw_node; /* System CLIP */\
*DI SPLI ST ptr++ = xmax; \
*DI SPLI ST_ptr++ = ynmax;\

}

#define trap( draw_node )\

{\
*DI SPLI ST_ptr++ = 0xf800 | draw_node; /* TRAP */[\

voi d mai n(voi d)

{
short array[ MAX_WORD] ;
short d, i, h, j, k, del;
short m, Kj;
doubl e rad;
short tx,ty;
short txs, tys;
short size_x, size_y;
short DBnode;
| *
DBnode: 0 ... Auto Change
DBnode: 1 ... Auto Renderring
DBrmode: 2 ... Manual Change
*/

char first, quick;

DBrode = 1;

first = O\
qui ck = OFF;
j = 110;

m = 160;

gi ni t (DBrode) ; /* Initialize Q */

/* Bitmap Location of UGM ----------omcmommmni oot e e
>BMPLOAD chil d2. bnp 0 768

txs = 80;
tys = 288;
size_x = 144;
/* Must be load "child2. bnp" to (txs,tys) = (80,288), before */
size_y = 185;

init_start(); /* Initialize Transfer Procedure */
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draw start(); /* Start Transfer Display List to UGM*/
scli p(0x0000, 319, 239);
| cof s(0x0000, 0, 0) ;

del = 2;
while(1l) {
[ % 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;

pol ygon4a( 0x0000, t xs, tys, si ze_x, si ze_y, array);
/* pol ygonda */

draw_end( DBnode, &f i rst, qui ck);
draw start();

}
[* Shrink ----comm e */
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;
pol ygon4a( 0x0000, t xs, tys, si ze_x, si ze_y, array);
/* pol ygonda */
draw_end( DBnode, &f i rst, qui ck) ;
draw start();
}
[* ROtate -----mmmm e e */
for (d=0; d<=360; d+=5) {
clrscrn();
array[0] = -60; array[1] = -70;
array[2] = 40; array[3] = -70;
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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+1l] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1l] * cos(rad));
array[i] = tx+160;
array[i+1] = ty+115;

pol ygon4a( 0x0000, t xs, tys, si ze_x, si ze_y, array);
/* polygonda */
draw_end( DBnode, &f i rst, qui ck);

draw start();

}
[% MOVE ---mmmmmmmm e */
h=260;
j =110;
m=160;
kj =50;
for (d=0; d<=360; d+=5) {
clrscrn();
array[0] = -50; array[1l] = -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+1l] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1l] * cos(rad));
array[i] = tx+h;
array[i+1] = ty+;
}
pol ygon4a( 0x0000, t xs, tys, si ze_x, si ze_y, array);
/* pol ygonda */
h- =5;
draw_end( DBnode, &f i rst, qui ck);
draw start();
}

void clrscrn(void)

{
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short array[ MAX_VORD] ;

/* ploygondc (clear) --------mmmmmm oo */
array[0] = 0; array[1] = 0;
array[2] = 319; array[3] = 0;
array[4] = 319; array[5] = 239;
array[ 6] = 0; array[7] = 239;
pol ygon4c(0x0000, array, 0x0000);
}
voi d ginit(short DBnobde)
{
unsi gned short hsw = 32;
unsi gned short xs = 65;
unsi gned short xw = 320;
unsi gned short hc = 455;
unsi gned short vsw = 3;
unsi gned short ys = 16;
unsi gned short yw = 240;
unsi gned short vc = 262;
out port (_Q@2SYSR, 0x4080); /* Initilaize Draw Di splay */
out port (_Q@SRCR, 0xfe00); /* Cear SR register */
/* Set InterFace Control Registers */
out port(_Q@I ER, 0x0000);
out port (_Q2MEMR, 0x0024);
out port (_Q@2DSMR, 0x0105);
out port (_QREMR, 0x0001);
out port (_QI EMR, 0x0000) ;
/* Set Menory Control Regisers */
out port (_Q2DSX, xw1); /* Display size of x */
out port (_Q2DSY, yw1); /* Display size of y */
out port (_Q@DSA0, 0x0000); /* Frane buffer 0 area start address(H) */
out port (_Q2DSA1, 0x0004); /* Frane buffer 1 area start address(H) */
out port (_Q2DLSAH, 0x0019); /* Display list area start address(H  */
out port (_Q@2DLSAL, 0x0000); /* Display list area start address(L) */
out port (_Q2SSAH, 0x0008); /* Color area sorce start address(H) */
out port (_Q@2WSAH, 0x0018); /* Wrk area start address(H) */
out port (_Q2DMASH, 0x0000); /* DVMA transfer start address(H) */
out port (_Q2DMASL, 0x0000); /* DVA transfer start address(L) */
out port (_Q2DMAW 0x0000); /* DAMtransfer word */

/* Display Contral
out port (_Q2HDS,
out port (_Q2HDE,
out port (_QVDS,

Regi sters */
hsw+xs-3 );
hsw+xs- 3+xw) ;
ys )
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out port (_Q2VDE, ys+yw )
out port (_QHSW hsw 1 );
out port (_QHC, he-1 );

out port (_Q2VSP, VC- VSW )
out port (_QVC, ve );

out port (_QDOR, 0x0000) ;

out port (_Q2DOG_DOB, 0x007C);

out port (_Q2CDR, 0x00FC) ;

out port (_QCDG _CDB, OxFCFC);

/* Input Data Control Registers */
out port (_Q2I SAH, 0x0000) ;
out port (_Q2I SAL, 0x0000) ;
out port (_QI DSX, 0x0000) ;
out port (_QI DSY, 0x0000) ;
out port (_Q2I DE, 0x0000) ;

swi t ch( DBnode) { /* Enabl e Draw Display */
case O:
out port (_Q@SYSR, 0x2000);
/* 1dl e, Auto Change node, No DMA No Cache, 7604 */
br eak;
case 1:
out port (_Q@SYSR, 0x2040);
/* Idle, Auto Renderring node, No DVA, No Cache, 7604 */
br eak;
defaul t:
out port (_Q@2SYSR, 0x2080);
/* Idl e, manual change noe, No DMA, No Cache, 7604 */

}
}
void init_start(void) /* Initialze transfer procedure */
{
DrawBuffer = 0;
flag = 0;
}
short draw start(void) /* Initialize Display List Address Pointer */
{
long CMD_Start Address;
i f(DrawBuffer == 0) /* Display List Start Address */

CMVD_St art Address = (| ong) (DI SPLI ST1+UGVBASE) ;

/* Execute BufferO -> Transfer Display List to Bufferl */

el se
CMVD_St art Address = (| ong) (DI SPLI STO+UGVBASE) ;

/* Execute Bufferl -> Transfer Display List to Buffer0 */

DI SPLI ST_ptr = (unsigned short *)CNMD_Start Address;

90



600000000000

return( 0 );

short draw_end(short

{

unsi gned short st,
short count = 1,

unsi gned short d;

trap(0);

DBnode, char *first, char quick)/* Execute Display List */

ah, al;

/* Add 'trap' conmand */

swi t ch( DBnode) {

case 2:

case 1:

/* Manual Change */

change_com buffer();

/* Transfer conmand frominternal conmand buffer

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2180) ;

do{

out port( _Q@2SRCR, 0x0800 ); /* Clear VBK bit */

whi | e( d=inport (_Q2SR), (d&x0800)==0);
/[* VBK = 1 2 */
}whi | e( count ++<=0) ;

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

while(st = inport(_@SYSR), (st & 0x0200)

br eak;

/* Auto Renderring */

change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */

while(st = inport(_@SR), (st & 0x0800) == 0);
/* Wait VBK */

/* Transfer conmand frominternal conmand buffer

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2140) ;

/* Frame change
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br eak;

defaul t: /* Auto Change */

change_com buffer();

out port (_Q@SRCR, 0x0800) ; /* Clear VBK bit */

while(st = inport(_Q@SR), (st & 0x0800) == 0);
/* Wait VBK */

/* Transfer comand frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2100) ;
}

return( 0 );

voi d change_com buffer(void)
{
unsi gned short ah, al;
unsi gned | ong CVD_St art Addr ess;

unsi gned short st;

if (flag) {
whi | e(1){
st =i nport (_Q@2SR) ;
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
out port (_Q@SRCR, 0x0200); /* Clear CSF bit */
br eak; /* CHeck CSF bit */
}
}
}
el se {
flag = 1;
}
out port (_Q2SRCR, 0x0400) ; /* Clear TRA bit */

if(DrawBuffer == 0) {
DrawBuffer = 1;
CVD_St art Address = DI SPLI ST1;

}
el se {

DrawBuffer = O;

CVD_St art Address = DI SPLI STO;
}
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ah = (CVD_Start Address >> 16L) & Oxffff;

al = CMD_StartAddress & OxfffflL;
out port (_Q2DLSAH, ah) ;
out port (_Q2DLSAL, al );

/* Change DLSAR */
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6.2.70sample4.cO0 0000000

Ol10sampled.cO0000O00O0OOOO0O
SHC / DEBUG / NCLI STFI LE / OPT=1 / CPU=7600 sanpl e4.c >sanple4.tag

LNK sanpl e4 / QUTPUT=sanpl e4 /LI B=c:\ SHC\ LI B\ SHCLI B. LI B / FORM=A / START=P( 6000000)
CNVS sanpl e4

DEL sanpl e4. abs

DEL sanpl e4. obj

O20sampled.cO00O0OONO

/*
Q@ Display List / SHC sanple program
(Draw hexagon with no pattern)
Copyright(c) Htachi Ltd. 1997
*/

#i ncl ude <nmachi ne. h>

#i ncl ude <stdio. h>

#defi ne MAX_WORD 512

#define OFF 0

#define ON

/* DEFI NE TYPES */
[*-mm Define new type ----- */

#define VU SHORT (volatile unsigned short * const)

/* DEFI NE TYPES */

[*--o-- Define 1/0O function ----- */

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

#defi ne BASE_ADDRESSS 0x23000000L /* @ internal register base address */
/* Byte address (SuperH series) */

#def i ne UGVBASE 0x22000000L /* UGM base address */
/* Byte address (SuperH series) */

define _Q@SYSR  0x000L | BASE_ADDRESS  /* No.000 */
#define Q@SR 0x002L | BASE_ADDRESS  /* No.001 */
#define _QRSRCR  Ox004L | BASE_ADDRESS  /* No.002 */
#define _QRIER  Ox006L | BASE_ADDRESS  /* No.003 */
#define _QMEMR  Ox008L | BASE ADDRESS  /* No.004 */
#define _QRDSMR  OxOOAL | BASE_ADDRESS  /* No.005 */

94



600000000000

#defi ne _Q2REMR 0x00CL | BASE_ADDRESS /* No.006 */
#define _Q@IEMR  OxOOEL | BASE ADDRESS /* No.007 */
#defi ne _Q2DSX 0x010L | BASE_ADDRESS /* No.008 */
#defi ne _Q@DSY 0x012L | BASE_ADDRESS /* No.009 */
#define (@DSA0  0x014L | BASE ADDRESS /* No.0OA */
#define _Q2DSA1 0x016L | BASE_ADDRESS /* No.00B */
#define _QRDLSAH 0x018L | BASE_ADDRESS /* No.00C */
#define (@DLSAL OxO1AL | BASE ADDRESS /* No.0OD */
#defi ne _(QRSSAH 0x01CL | BASE_ADDRESS /* No.OOE */
#define _Q@WSAH  OxO1EL | BASE ADDRESS /* No.OOF */
#define _Q2DMASH 0x020L | BASE_ADDRESS /* No.010 */
#define _Q2DVASL 0x022L | BASE_ADDRESS /* No.011 */
#define _Q2DMAW  0x024L | BASE ADDRESS /* No.012 */
#define _Q2HDS 0x026L | BASE_ADDRESS /* No.013 */
#define _Q2HDE 0x028L | BASE_ADDRESS /* No.014 */
#define _Q@VDS Ox02AL | BASE_ADDRESS /* No.015 */
#define _QRVDE 0x02CL | BASE_ADDRESS /* No.016 */
#define _QHSW Ox02EL | BASE_ADDRESS /* No.017 */
#define _QHC 0x030L | BASE_ADDRESS /* No.018 */
#define _QVSP 0x032L | BASE_ADDRESS /* No.019 */
#define _QVC 0x034L | BASE_ADDRESS /* No.O1A */
#define _Q@DOR 0x036L | BASE_ADDRESS /* No.01B */
#define _Q2DOG DOB 0x038L | BASE_ADDRESS /* No.01C */
#define _QRCDR O0x03AL | BASE_ADDRESS /* No.O01D */
#define _Q2CDG _CDB 0x03CL | BASE_ADDRESS /* No.OlE */
#define _QI SAH 0x042L | BASE_ADDRESS /* No.021 */
#define Q@ISAL  0x044L | BASE ADDRESS /* No.022 */
#defi ne _QI DSX 0x046L | BASE_ADDRESS /* No.023 */
#define _Q@IDSY  0x048L | BASE ADDRESS /* No.024 */
#define _QuIDE OX04AL | BASE_ADDRESS /* No.025 */
#define DI SPLISTO 0x190000L

#define DI SPLIST1 0x198000L

#defi ne _DUMW 0x000000L | UGVBASE

short Dr awBuf f er =0;

unsi gned short *DI SPLI ST_ptr;

short flag;

[* e @ Display List Functions ----------------
voi d pol ygon4c(short draw _node, short poly[], short colorl);
void line(short draw node, short col or, short n, short

pol y[1):
void clrw(short draw_node, short xm n,short ymn,short xmax,short ymax);
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void ftrap(short draw node, short n, short dxl, short poly[]);

voi d | cofs(short draw_node, short xo,short yo);

voi d sclip(short draw node, short xmax, short ymax);

void trap(short draw_node);

void ginit(short DBnobde);
void init_start(void);

short draw_start(void);

/* Graphics System Qpen (@ Initialize) */
/* Initialize Display List Double Buffering (Only 1st)
/* Initialize Display List Address pointer */

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

/* Display List Execution */

voi d change_com buffer(void);

A Q@ function MACrO --------------cmom e */
#defi ne pol ygond4c( draw node, array, colorl )\

{\
short *_q2_array = array;\

*DI SPLI ST_ptr++ = 0x1000 | draw_node;

/* POLYGONAC */\

*DI SPLI ST_ptr++ = *_q2_array++,

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

*_g2_array++; *DI SPLI ST_ptr++
*DI SPLI ST_ptr ++

*DI SPLI ST_pt r++

*_Q2_array++,;

*DI SPLI ST _ptr++ = *_g2_array++;\

*_Q2_array++;\
* _Q2_array++;\

* _g2_array++;\

*DI SPLI ST_ptr++ = *_q2_array++,
*DI SPLI ST_ptr++ = col or1;\

#define ftrap( draw_node, n, dxl, array )\
{\
short *_q2_array = array;\
short i;\
*D| SPLI ST_ptr++ = 0x4000 |
*DI SPLI ST_ptr ++ n; \
*DI SPLI ST_ptr++ = dxl ;\

dr aw_node;

/* Filled TRAPezoid */\

for (i = 0; i < (n)*2; i++) *DISPLIST_ptr++ = *_qg2_array++;\
}
#define clrw( draw_node, xmin, ymn, xmax, ymax )\
{\
*DI SPLI ST_ptr++ = 0xa000 | draw_node; /* CLeaR Work */\
*DI SPLI ST_ptr++ = xmn;\
*DI SPLI ST_ptr++ = ymin;\
*DI SPLI ST_pt r++ = xmax;\
*DI SPLI ST_ptr++ = ymax; \
}
#define line( draw_node, color, n, array )\
{\
short *_q2_arrary = array;\
short i;\
*DI SPLI ST_ptr++ = 0x6000 | draw _node; /* Line */\

*DI SPLI ST_ptr++ = col or;\
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*DI SPLI ST_ptr++ = n;\
for (i =0; i < (n)*2; i++) *DISPLIST ptr++ = *_q2_array++;\

#define | cof s( draw_node, xo,yo )\

0N

*DI SPLI ST_ptr++ = 0x9000 | draw_node; /* LoCal OFfSet */\
*Dl SPLI ST_ptr++ = xo;\
*DI SPLI ST _ptr++ = yo;\

#define sclip( draw_node, xmax,ynmax )\

Q0

*DI SPLI ST_ptr++ = 0xb800 | draw_node; /* System CLIP */\
*DI SPLI ST_ptr ++
*DI SPLI ST_ptr++ = ymax;\

xmax; \

#define trap( draw_node )\

{\

*DI SPLI ST_ptr++ = 0xf800 | draw node; /* TRAP */\

voi d mai n(voi d)

{
short array[ MAX WORD], pol y[ MAX_WORD] ;
short DMhode;
short xmi n, xmax, ym n, ynax;
short |ocation_of _base_line;
short fill_color = 0x0404;
short fill_point = 6;
| *
DBnode: 0 ... Auto Change
DBnode: 1 ... Auto Renderring
DBrmode: 2 ... Manual Change
*/

char first, quick;

DBnode = 2;

first = ON

qui ck = OFF;

gi ni t (DBnode) ; /* Initialize @ */

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

scli p(0x0000, 319, 239);
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| cof s(0x0000, 0, 0);

/* ploygon4c ( clear SCreen ) -------commm oo oo */
array[0] = 0; array[1] = 0; /* Left Up */
array[2] = 319; array[3] = 0; /* Right Up */
array[4] = 319; array[5] = 239; /* Left Down */
array[ 6] = 0; array[7] = 239; /* Right Down */

pol ygon4c(0x0000, array, 0x0000); /* polygondc */

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

pol ygon4c(0x0000, array, Oxffff); /* polygondc */

array[0] = 160; array[1l] = 120; /* Left Up */
array[2] = 319; array[3] = 120; /* Right Up */
array[4] = 319; array[5] = 239; /* Left Down */

array[6] = 160; array[7] = 239; /* R ght Down */
pol ygon4c(0x0000, array, Oxffff); /* polygondc */

[* Define hexagon ----------mmmmmm e */
array[ 0] = 40; array[ 1] = 110;
array[ 2] = 130; array[ 3] = 70;
array[ 4] = 190; array[ 5] = 80;
array[ 6] = 200; array[ 7] = 150;
array[ 8] = 140; array[ 9] = 210;
array[10] = 60; array[1l1l] = 160;

array[12] = array[ O0]; array[13] = array[1];

/* Draw hexagon at WOrk SCreen ------------cmmmmmmm oo */
xmn = 40; /* mnimumof x */
xmax = 200; /* maxi mum of x */
ymn = 70; /* mnimmof y */
ymax = 210; /* maxi mumof y */

| ocation_of _base_line = xmn;

/* Cear work screen for ftrap */

cl rw(0x0000, xmin, ymn, xmax, ynmax); /* clrw */

/* Draw hexagon at work screen */

ftrap(0x0000, fill_point+1, |ocation_of_base_line, array); /* ftrap */

/* Draw hexagon with no pattern at rendering screen referencing to work screen -*/
poly[ 0] = xmin; poly[ 1] = ymin;
poly[ 2] = xmax; poly[ 3] = ymn;
poly[ 4] = xmax; poly[ 5] = ynmax;
poly[ 6] = xmin; poly[ 7] = ymax;
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void ginit(short

{

pol ygon4c(0x0021, poly,

I i ne(0x0000, fill_color, fill_point+1,

fill_color);

draw_end( DBnode, &f i rst, qui ck);

trapa(40);

unsi gned
unsi gned
unsi gned

unsi gned

unsi gned
unsi gned
unsi gned

unsi gned

short
short
short

short

short
short
short

short

DBnode)

hsw = 32;
Xs = 65;
xw = 320;
hc = 455;
vsw = 3;
ys = 16;
yw = 240;
ve = 262;

out port (_@SYSR, 0x4080);
out port (_Q@SRCR, 0xfe00);

/*

Set

out port (_QI ER, 0x0000) ;
out port (_Q2MEMR, 0x0024);
out port (_Q@2DSMR, 0x0105);
out port (_QREMR, 0x0001);
out port (_QI EMR, 0x0000) ;

/* Set Menory Control

out port (_Q2DSX, xw1);

out port (_Q2DSY, yw1);

out port (_Q@DSA0, 0x0000);
out port (_Q2DSAl, 0x0004);
out port (_Q2DLSAH, 0x0019);
out port (_Q@DLSAL, 0x0000);
out port (_Q2SSAH, 0x0008);
out port (_Q2WSAH, 0x0018);
out port (_Q2DMASH, 0x0000);
out port (_Q2DMASL, 0x0000);
out port (_Q2DMVAW  0x0000) ;

/* Display Contral
out port (_Q2HDS,
out port (_Q2HDE,

out port (_QVDS, ys

/* Initilaize

/* pol ygondc */

array); /* line */

Draw Di splay */

/* Cear SR register */

I nter Face Control Registers */

Regi sers */

/* Display size of x */

/* Display size of y */

/* Frame buffer 0 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) */
/* DVA transfer start address(H) */
/* DVA transfer start address(L) */

/* DAM transfer word */

Regi sters */
hswxs-3 );
hsw+xs- 3+xw) ;

);
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out port (_Q2VDE, ys+yw )
out port (_QHSW hsw 1 );
out port (_QHC, he-1 );

out port (_Q2VSP, VC- VSW )
out port (_QVC, ve );

out port (_Q2DOR, 0x0000) ;

out port (_Q2DOG_DOB, 0x007C);

out port (_Q2CDR, 0x00FC) ;

out port (_QCDG _CDB, OxFCFC);

/* Input Data Control Registers */
out port (_Q2I SAH, 0x0000) ;
out port (_Q2I SAL, 0x0000) ;
out port (_QI DSX, 0x0000) ;
out port (_QI DSY, 0x0000) ;
out port (_Q2I DE, 0x0000) ;

swi t ch( DBnode) { /* Enabl e Draw Display */
case O:
out port (_Q@SYSR, 0x2000);
/* Idl e, Auto Change node, No DVA No Cache, 7604 */
br eak;
case 1:
out port (_Q@SYSR, 0x2040);
/* Idle, Auto Renderring node, No DVA, No Cache, 7604 */
br eak;
defaul t:
out port (_Q@2SYSR, 0x2080);
/* Idl e, manual change noe, No DMA, No Cache, 7604 */

}

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

DrawBuf fer = O;

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

long CMD_Start Address;
i f(DrawBuffer == 0) /* Display List Start Address */
CMVD_St art Address = (| ong) (DI SPLI ST1+UGVBASE) ;

/* Execute BufferO -> Transfer Display List to Bufferl */

el se
CVD_St art Address = (| ong) (DI SPLI STO+UGVBASE) ;

/* Execute Bufferl -> Transfer Display List to Buffer0 */

DI SPLI ST_ptr = (unsigned short *)CNMD_Start Address;
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return( 0 );

short draw_end(short DBnode, char *first,char quick)/* Execute Display List */

{

unsi gned short st, ah, al;
short count = 1,

unsi gned short d;

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

swi t ch( DBnode) {

case 2: /* Manual Change */

change_com buffer();

/* Transfer command frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2180) ;

do{
out port( _Q@2SRCR, 0x0800 ); /* Clear VBK bit */
whi | e( d=i nport (_Q@SR), (d&0x0800)==0);
/* VBK = 1 ? */
}whi | e( count ++<=0) ;

out port (_QSYSR, 0x2280) ; /* Frame change */
/* Wit Display Change Bit '1" ->"'0" */
whil e(st = inport(_Q@SYSR), (st & 0x0200) != 0);

br eak;

case 1: /* Auto Renderring */

change_com buffer();

out port (_Q@SRCR, 0x0800) ; /* Clear VBK bit */
while(st = inport(_Q@SR), (st & 0x0800) == 0);
/* Wait VBK */

/* Transfer comand frominternal command buffer to UGM */
i nport (_DUMWY) ;

/* Renddering start */

out port (_Q2SYSR, 0x2140) ;

br eak;
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defaul t: /* Auto Change */
change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */

while(st = inport(_Q@SR), (st & 0x0800) == 0);
/* Wit VBK */

/* Transfer command frominternal comuand buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q@@SYSR, 0x2100) ;
}

return( 0 );

voi d change_com buffer(void)
{
unsi gned short ah,al;
unsi gned | ong CVD_St art Addr ess;

unsi gned short st;

if (flag) {
whi | e(1){
st =i nport (_Q2SR) ;
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
out port (_Q@SRCR, 0x0200); /* Clear CSF bit */
br eak; /* CHeck CSF bit */
}
}
}
el se {
flag = 1,
}
out port (_QSRCR, 0x0400) ; /* Clear TRA bit */

if(DrawBuffer == 0) {
DrawBuf fer = 1;
CVD_St art Address = DI SPLI ST1;

}
el se {
DrawBuffer = O;
CVD_St art Address = DI SPLI STO;
}
ah = (CVMD_Start Address >> 16L) & Oxffff;
al = CMD_StartAddress & OxfffflL;
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out port (_Q2DLSAH, ah) ; /* Change DLSAR */
out port (_(Q2DLSAL, al );
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6.2.80sampleS.cO0 0000000

Ol10sample5.c00000O00O0OOO0O
SHC / DEBUG / NCLI STFI LE / OPT=1 / CPU=7600 sanpl e5.c >sanpl e5.tag

LNK sanpl e5 / QUTPUT=sanpl e5 /LI B=c: \ SHQ\ LI B\ SHCLI B. LI B / FORM=A / START=P( 6000000)
CNVS sanpl e5

DEL sanpl e5. abs

DEL sanpl e5. obj

O20samples.c0000000

/*
Q@ Display List / SHC sanpl e program (5)
( Do not use @'s double buffer control )
( Move 'Solid" Polygon )
Copyright(c) Htachi Ltd. 1997
*/

#i ncl ude <machi ne. h>
#i ncl ude <stdio. h>

#i ncl ude <mat h. h>

/* DEFI NE TYPES */
[*eeme Define new type ----- */

#define VU _SHORT (vol atile unsigned short * const)

/* DEFI NE |/ O FUNCTI ONS */
[*----- Define 1/0O function ----- */

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

#defi ne BASE_ADDRESS 0x23000000L /* @ internal register base address */

/* Byte address (SuperH series)*/

#def i ne UGVBASE 0x22000000L /* UGM base address */
/* Byte address (SuperH series)*/

#define _Q@SYSR  0x000L | BASE_ADDRESS /* No.000 */
#define Q@SR 0x002L | BASE_ADDRESS /* No.001 */
#define _QRSRCR  0x004L | BASE_ADDRESS /* No.002 */
#define _QIER 0x006L | BASE_ADDRESS /* No.003 */
#define _QRMEMR  Ox008L | BASE_ADDRESS /* No.004 */
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#defi ne _Q2DSMR Ox00AL | BASE_ADDRESS /* No.005 */
#defi ne _QRREMR 0x00CL | BASE_ADDRESS /* No.006 */
#define _QIEMR OXO0EL | BASE_ADDRESS /* No.007 */
#defi ne _Q@DSX 0x010L | BASE_ADDRESS /* No.008 */
#defi ne _Q2DSY 0x012L | BASE_ADDRESS /* No.009 */
#defi ne _Q2DSAO 0x014L | BASE_ADDRESS /* No.O0OA */
#defi ne _QRDSAl 0x016L | BASE_ADDRESS /* No.00B */
#define (Q@DLSAH  O0x018L | BASE_ADDRESS /* No.00C */
#define _(Q2DLSAL Ox01AL | BASE_ADDRESS /* No.00D */
#defi ne _Q2SSAH 0x01CL | BASE_ADDRESS /* No. O0E */
#define _Q@WBAH OXO1EL | BASE_ADDRESS /* No.OOF */
#defi ne _(Q2DVASH 0x020L | BASE_ADDRESS /* No.010 */
#define _Q@DMASL  0x022L | BASE_ADDRESS /* No.011 */
#define (Q@DMAW  0x024L | BASE_ADDRESS /* No.012 */
#defi ne _QHDS 0x026L | BASE_ADDRESS /* No.013 */
#define _QRHDE 0x028L | BASE_ADDRESS /* No.014 */
#define _QVDS 0x02AL | BASE_ADDRESS /* No.015 */
#defi ne _QRVDE 0x02CL | BASE_ADDRESS /* No.016 */
#define _QHSW OX02EL | BASE_ADDRESS /* No.017 */
#define _Q2HC 0x030L | BASE_ADDRESS /* No.018 */
#define _QVSP 0x032L | BASE_ADDRESS /* No.019 */
#define _QVC 0x034L | BASE_ADDRESS /* No.O1A */
#define _Q2DOR 0x036L | BASE_ADDRESS /* No.01B */
#define _(Q2DOG DOB 0x038L | BASE_ADDRESS /* No.01C */
#define _QRCDR OX03AL | BASE_ADDRESS /* No.01D */
#define _Q@CDG CDB 0x03CL | BASE_ADDRESS /* No.OlE */
#define _Q2I SAH 0x042L | BASE_ADDRESS /* No.021 */
#define _Q2I SAL 0x044L | BASE_ADDRESS /* No.022 */
#define _Ql DSX 0x046L | BASE_ADDRESS /* No.023 */
#define _Q2I DSY 0x048L | BASE_ADDRESS /* No.024 */
#define _QI DE 0x04AL | BASE_ADDRESS /* No.025 */
#define DI SPLI STO 0x190000L

#define DI SPLIST1 0x198000L

#defi ne _DUMWY 0x000000L | UGVBASE

short Dr awBuf f er =0;
unsi gned short *DI SPLI ST_ptr;
short flag;

#define Pl 3. 14159
#define MAX WORD 512

#def i ne OFF 0

#define ON 1
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A @ Display List Functions ---------------- */
voi d pol ygon4c(short draw _node, short poly[], short colorl);
void | cofs(short draw_node, short xo,short yo);

voi d sclip(short draw node, short xmax, short ymax);

void trap(short draw_node);

void ginit(short DBnode); /* Graphics System Qpen (@ Initialize) */

void init_start(void); /* Initilaze Display List Double Buffering (Only 1st) */
short draw start(void); /* Initialize Display List Address pointer */

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

voi d change_com buffer(void);

[* ----- @ function MaCro ---------------------~-~-~-~-~--~-~-~-~-- */

#defi ne pol ygond4c( draw_node, array, colorl )\

{\
short *_q2_array = array;\

*DI SPLI ST_ptr++ = 0x1000 | draw_node; /* POLYGONAC */\
*DI SPLI ST_ptr++ = *_q2_array++;, *DISPLIST_ptr++ = *_q2_array++;\
*DI SPLI ST ptr++ = *_q2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++; *DI SPLIST _ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_q2_array++;, *DISPLIST_ptr++ = *_q2_array++;\
*DI SPLI ST _ptr++ = col or1;\

}

#define | cof s( draw_node, xo,yo )\

{\
*DI SPLI ST_ptr++ = 0x9000 | draw_node; /* LoCal OFfSet */\
*DI SPLI ST_ptr++ = xo;\
*DI SPLI ST_ptr++ = yo;\

}

#define sclip( draw_node, xmax,ynmax )\

{\
*DI SPLI ST_ptr++ = 0xb800 | draw _node; /* System CLIP */\
*DI SPLI ST_pt r++ = xmax;\
*DI SPLI ST _ptr++ = ymax;\

}

#define trap( draw_node )\
{\
*DI SPLI ST_ptr++ = 0xf800 | draw_node; [* TRAP */\

voi d mai n(void)
{
short draw buffer_area = 0x0000, display_buffer_area = 0x0004;
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unsi gned | ong di spl yi ng_ar ea_addr ess;

unsi gned | ong draw ng_ar ea_addr ess;

short array[ MAX_WORD] ;
short d, i, kj, st;
doubl e rad;
short tx, ty;
short tenp;
short DBnode;

| *

DBnode: 0 ... Auto Change
DBnode: 1 ... Auto Renderring
DBrmode: 2 ... Manual Change
*/

char first, quick;

DBnode = 2;
first = ON
qui ck = OFF;
gi ni t (DBode) ; /* Initialize @ */

/* Deside displaying area and drawi ng area */

{
short st;
short tenp;
di spl yi ng_area_address = _(QDSAO0;
drawi ng_area_address = _(QDSA1;
st = inport( _Q@SR);
if( (st & 0x0100) !'=0 ) {
di splyi ng_area_address = _(Q@DSA1;
drawi ng_area_address = _(QDSAO0;
tenp = draw_buffer_area;
draw buffer_area = display_buffer_area;
di spl ay_buffer_area = tenp;
}
}
init_start(); /* Initialize Transfer Procedure */
draw start(); /* Start Transfer Display List to UGM */

scl i p(0x0000, 319, 239);
| cof s(0x0000, 0, 0);

while(1) {
/* MOVE */
kj = 50;
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for (d=0; d<=360; d+=5) {

/* Wait VSYNC */

/* Set

/* Set

/* Job

/* Set

/* Job

out port( _Q@2SRCR, 0x0800 ); /* Clear VBK bit */
whil e( st=inport(_Q@SR), (st&x0800)==0); /* VBK =1 ? */

di splay start address */

out port( displying_area_address, display_buffer_area );

drawi ng start address for job No.1 */

out port( draw ng_area_addr ess, di splay_buffer_area );

No.1 : clear screen */

array[0] = 0; array[1] = O
array[2] = 319; array[3] = 0;
array[4] = 319; array[5] = 239;
array[6] = 0; array[7] = 239;

pol ygon4c(0x0000, array, 0x0606);
draw_end( DBnode, &f i rst, qui ck);

draw start();

drawi ng start address for job No.2 */
out port( drawi ng_area_address, di splay_buffer_area );

No.2 : draw a solid ploygon */

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+1l] * cos(rad));
array[i] = tx+kj;

array[i+1] = ty+100;

pol ygon4c(0x0000, arr ay, 0xF800) ; /* POLYGONMAC */

kj +=5;

draw_end( DBnode, &f i rst, qui ck);

draw start();

/* Change display buffer */
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t enp

draw _buffer_area

di sp

} /* for */

} /% while */

= draw_buffer_area;
= di spl ay_buffer_area;

lay_buffer_area = tenp;

trapa(40);

}

voi d ginit(short DBnpde)

{
unsi gned short hsw = 32;
unsi gned short xs = 65;
unsi gned short xw = 320;
unsi gned short hc = 455;
unsi gned short vsw = 3;
unsi gned short ys = 16;
unsi gned short yw = 240;
unsi gned short vc = 262;

out port (_Q@2SYSR, 0x4080); /* Initilaize Draw Display */

out port (_Q@SRCR, 0xfe00); /* Cear SR register */

/* Set InterFace Control Registers */

outport (_QI ER, 0x0000);

out port (_Q@MEMR, 0x0024) ;

out port (_Q2DSMR, 0x0105) ;

out port (_QREMR, 0x0001) ;

out port (_QI EMR, 0x0000) ;

/* Set Menory Control Regisers */

out port (_Q2DSX, Xw-1); /* Display size of x */

out port (_Q2DSY, yw1); /* Display size of y */

out port (_Q2DSA0, 0x0000); /* Frane buffer 0 area start address(H) */
out port (_Q@DSA1, 0x0004); /* Frane buffer 1 area start address(H) */
out port (_Q2DLSAH, 0x0019); /* Display list area start address(H)  */
out port (_Q2DLSAL, 0x0000); /* Display list area start address(L) */
out port (_Q2SSAH, 0x0008); /* Color area sorce start address(H) */
out port (_Q@2WSAH, 0x0018); /* Wrk area start address(H) */
out port (_Q2DMASH, 0x0000); /* DVA transfer start address(H) */
out port (_Q2DMASL, 0x0000); /* DVA transfer start address(L) */
out port (_Q2DVAW 0x0000); /* DAMtransfer word */

/* Display Contral
out port (_Q2HDS,

Regi sters */

hsw+xs-3 );
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out port (_Q2HDE,
out port (_QVDS,
out port (_QVDE,
out port (_Q2HSW
out port (_Q2HC,

out port (_QVSP,
out port (_QVC,

out port (_Q2DOR,

hsw+xs- 3+xw) ;
ys )
ys+yw )
hsw 1 )
hc-1 );
VC- VSW );
ve )
0x0000) ;

out port (_Q@DOG DOB, 0x007C);

out port (_QRCDR,

0x00FC) ;

out port (_Q2CDG CDB, O0xFCFC);

/* Input Data Control Registers */

out port (_Q2I SAH,
out port (_Q2I SAL,
out port (_Q2I DSX,
out port (_Q2I DSY,
out port (_Q2I DE,

swi t ch( DBnpde) {
case O:

out

0x0000) ;
0x0000) ;
0x0000) ;
0x0000) ;
0x0000) ;

/* Enabl e Draw Display */

port (_Q2SYSR, 0x2000);

/* Idl e, Auto Change node, No DVA, No Cache, 7604 */

br eak;

case 1:

out

port (_Q@SYSR, 0x2040);

/* Idle, Auto Renderring node, No DMA, No Cache, 7604 */

br eak;

/* 1dl e, manual

defaul t:

out

}

void init_start(void)

{

DrawBuffer = 0;
flag = 0;

short draw start(void)

{

port (_Q@SYSR, 0x2080);

change noe, No DVA, No Cache, 7604 */

/* Initialze transfer procedure */

/* Initialize Display List Address Pointer */

long CMD_Start Address;
0) /* Display List Start Address */
CVD_St art Address = (1 ong) (DI SPLI ST1+UGVBASE) ;
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i f(DrawBuffer ==

/*
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DI SPLI ST_ptr = (unsigned short *)CVD_Start Address;

return( 0 );

short draw_end(short DBnode, char *first,char quick)/* Execute Display List */

{
trap(0); /* Add 'trap' conmand */

/* Manual Change */

change_com buffer();

/* Transfer command frominternal command buffer to UGM */
i nport (_DUMWY) ;

/* Renddering start */
out port (_Q@SYSR, 0x2180) ;

return( 0 );

voi d change_com buffer(void)
{
unsi gned short ah,al;
unsi gned | ong CVD_St art Addr ess;

unsi gned short st;

if (flag) {
whi | e(1){
st =i nport (_Q2SR) ;
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
out port (_Q@SRCR, 0x0200); /* Clear CSF bit */
br eak; /* CHeck CSF bit */
}
}
}
el se {
flag = 1;
}
out port (_QSRCR, 0x0400) ; /* Clear TRA bit */

if(DrawBuffer == 0) {
DrawBuf fer = 1;
CVD_St art Address = DI SPLI ST1;
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el se {
DrawBuffer = O;
CVD_St art Address = DI SPLI STO;
}
ah = (CVD_StartAddress >> 16L) & Oxffff;
al = CMD_StartAddress & OxfffflL;
out port (_Q2DLSAH, ah) ; /* Change DLSAR */
out port (_(Q2DLSAL, al );
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6.290sample6.cO 000000

O10sample6.c00000O00O0O0OOO0O
SHC / DEBUG / NOLI STFI LE / OPT=1 / CPU=7600 sanpl e6.c >sanpl e6.tag

LNK sanpl e6 / QUTPUT=sanpl e6 /LI B=c:\ SHQ\ LI B\ SHCLI B. LI B / FORMFA / START=P(6000000)
CNVS sanpl e6

DEL sanpl e6. abs

DEL sanpl e6. obj

O20sample6.cO000O0OONO

/*
Q@ Display List / SHC sanpl e program (6)
( Move 'lnmage')
Mist be load "bolls.bnp" to (txs,tys) = (0,832), before.
SSAR = 0x80000
Copyright(c) Htachi Ltd. 1997
*/

#i ncl ude <machi ne. h>
#i ncl ude <stdio. h>

#i ncl ude <mat h. h>

/* DEFI NE TYPES */
[*-mm Define new type ----- */

#define VU SHORT (volatile unsigned short * const)

/* DEFI NE |/ O FUNCTI ONS */
[*--m-- Define I/O function ----- */

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

#def i ne BASE_ADDRESS 0x23000000L /* @ internal register base address */

/* Byte address (SuperH series)*/

#defi ne UGVBASE 0x22000000L /* UGM base address */
/* Byte address (SuperH series)*/

#define _Q@SYSR  0xO00L | BASE_ADDRESS /* No.000 */

#define _Q@SR 0x002L | BASE_ADDRESS /* No.001 */
#define _Q2SRCR 0x004L | BASE_ADDRESS /* No.002 */
#define Q@I ER 0x006L | BASE_ADDRESS /* No.003 */

#define _Q2MEMR 0x008L | BASE_ADDRESS /* No.004 */
#defi ne _Q2DSMR OxO0AL | BASE_ADDRESS /* No. 005 */
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#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i

#def i

#def i

#def i

short

unsi gned short

short

short
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ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

_@REMR  0x00CL | BASE_ADDRESS
_Q@IEMR  OXxOOEL | BASE_ADDRESS
_QeDsX 0x010L | BASE_ADDRESS
_Q@DSY 0x012L | BASE_ADDRESS
_Q@DSA0 0x014L | BASE_ADDRESS
_Q@DSAL 0x016L | BASE_ADDRESS
_PDLSAH  0x018L | BASE_ADDRESS
_@DLSAL  OxO1AL | BASE_ADDRESS
_Q@SSAH  0x01CL | BASE_ADDRESS
_@WSAH  OXO1EL | BASE_ADDRESS
_@DMVASH  0x020L | BASE_ADDRESS
_Q@DVASL  0x022L | BASE_ADDRESS
_XDMAW  0x024L | BASE_ADDRESS
_Q@HDS 0x026L | BASE_ADDRESS
_QHDE 0x028L | BASE_ADDRESS
_Q@VDS 0x02AL | BASE_ADDRESS
_QQVDE 0x02CL | BASE_ADDRESS
_QRHSW 0X02EL | BASE_ADDRESS
_@HC 0x030L | BASE_ADDRESS
_QVsP 0x032L | BASE_ADDRESS
_@\VC 0x034L | BASE_ADDRESS
_Q@DCR 0x036L | BASE_ADDRESS
_QDOG DOB  0x038L | BASE_ADDRESS
_QCIDR 0x03AL | BASE_ADDRESS
_Q@CDG CDB 0x03CL | BASE_ADDRESS
_Q@ISAH  0x042L | BASE_ADDRESS
_ QI SAL 0x044L | BASE_ADDRESS
_@IDSX  0x046L | BASE_ADDRESS
_@IDSY  0x048L | BASE_ADDRESS
_@IDE 0x04AL | BASE_ADDRESS
DI SPLI STO  0x190000L

DI SPLI ST1 0x198000L

_ DUMWY

0x000000L |

Dr awBuf f er =0;

flag;

UGVBASE

*DI SPLI ST_ptr;

speed[]={2,5,4,8,3,4,6,1,7,5,
6,9,2,4,3,6,5, 4, 2,6,
7,2,4,3,1,5,1,4,9,3,
4,9,7,2,4,2,3,7,2,4,
6,4,3,8,2,4,6, 8,6, 3,

/*
/*

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

[+
[+
[+
[+
[+

&

006
007

*/
*/

&

008
009
00A */
00B */
00C */
00D */
00E */
00F */
010 */
011 */
012 */

*/
*/

§68858588888°6

013
014
015
016
017
018
019
01A */
01B */
No. 01C */
No. 01D */
No. O1E */

*/
*/
*/
*/
*/
*/
*/

§ 685558585858

No. 021
No. 022
No. 023
No. 024
No. 025

*/
*/
*/
*/
*/
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6,2,7,6,3,5,4,1,6,6,
2,5,4,6,3.9,6,6,2,7,
6,4,3,9,51,3,7,5,1,
6,3,8,4,1,1,6,2,5,9,
3,6,1,5,3,4,5,6,9, 6,

b
#define PI 3. 14159
#define MAX WORD 512
#defi ne OFF 0
#define ON 1
[% ccccccnnas @ Display List Functions ---------------- */

voi d pol ygonda(short draw _npde, short txs,short tys,short tdx,short tdy,

voi d pol ygon4c(short draw _node, short poly[], short colorl);
void | cofs(short draw_node, short xo,short yo);
voi d sclip(short draw node, short xmax, short ymax);

void trap(short draw_node);

void ginit(short DBnode);
/* Graphics System Qpen (@ Initialize) */
void init_start(void);
/* Initilaze Display List Double Buffering (Only 1st) */
short draw start(void);
/* Initialize Display List Address pointer */
short draw_end(short DBnobde, char *first,char quick);
/* Display List Execution */
voi d change_com buffer(void);
% e e e */

void clrscrn(void);

I @ function MACro -------------cccmmmmmmim oo */

#defi ne pol ygonda( draw_node, txs,tys, tdx,tdy, array )\

{\

short *_q2_array = array;\

*DI SPLI ST_ptr++ = 0x0000 | draw_node; /* POLYGON4A */\
*DI SPLI ST_ptr++ = txs; *DI SPLI ST_ptr++ = tys;\
*DI SPLI ST _ptr++ = tdx; *DI SPLI ST ptr++ = tdy;\
*DI SPLI ST_ptr++ = *_g2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_q2_array++;, *DISPLIST_ptr++ = *_q2_array++;\
*DI SPLI ST ptr++ = *_q2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++; *DI SPLIST _ptr++ = *_q2_array++;\

#def i ne pol ygond4c( draw_node, array, colorl )\
{\
short *_q2_array = array;\
*DI SPLI ST_ptr++ = 0x1000 | draw_node; /* POLYGONAC */\

short poly[]);
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*DI SPLI ST_ptr++ = *_g2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST _ptr++ = *_g2_array++; *DISPLIST_ptr++ = *_q2_array++;\
*DI SPLI ST ptr++ = *_q2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*Dl SPLI ST_ptr++ = col or1;\

#define | cof s( draw_node, xo,yo )\

{\
*DI SPLI ST_ptr++ = 0x9000 | draw_node; /* LoCal OFfSet */\
*Dl SPLI ST_ptr++ = xo;\
*DI SPLI ST _ptr++ = yo;\

}

#define sclip( draw_node, xmax,ynmax )\

{\
*DI SPLI ST_ptr++ = 0xb800 | draw_node; /* System CLIP */\
*DI SPLI ST_ptr++ = xmax;\
*DI SPLI ST_ptr++ = ymax;\

}

#define trap( draw_node )\

{\
*DI SPLI ST_ptr++ = 0xf800 | draw node; /* TRAP */\

voi d mai n(voi d)
{
short bl ock_count = 100;
short | p;
short dx[ MAX_WORD], dy[ MAX_WORD] ;
short array[ MAX WORD] [ 8] ;
short tx,ty;
short txs, tys;
short size_x, size_y;
short DBnode;
| *
DBnode: 0 ... Auto Change
DBrmode: 1 ... Auto Renderring
DBnode: 2 ... Manual Change
*/

char first, quick;

DBnode = 1;
first = ON
quick = OFF;
gi ni t (DBnode) ; /* Initialize Q */
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/[* Bitmap Location of UGM -------mmmmm e oo e oo oo
>BMPLOAD bol I's. bmp 0 832

txs =
tys =
si ze_x

size_y

0;
320;

= 16;
= 16;

/* Miust be | oad "bolls.bmp" to (txs,tys)=(0,832), before */

for(1p=0; |p<block_count; |p++){

init_start();
draw start();

dx[1p]
dy[Ip]

= speed[lp];

speed[ | p];

array[l p][0] = O+l p*speed[lp]/2; array[lp][1] = O+l p*speed[I|p]/2;

array[lp][2] = size_x-1+lp*speed[lp]/2; array[lp][3] = O+l p*speed[| p]/2;

array[l p][4] = size_x-1+lp*speed[lp]/2; array[lp][5] = size_y-1+l p*speed[lp]/2;

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

/* Initialize Transfer Procedure */
/* Start Transfer Display List to UGM */

scli p(0x0000, 319, 239);
| cof s(0x0000, 0, 0);

while(1) {

/* MOVE */

array[lp]);

clrscrn();

for(1p=0; Ip<block_count; |p++){
if ( array[Ip][0] < 0 ) dx[lp] = speed[lp];
if (array[lp]l[2] > 319 ) dx[Ilp] = -speed[lp];
if (array[lp][1] < 0 ) dy[lp] = speed[lp];
if (array[Ip][7] > 239 ) dy[lp] = -speed[lp];

array[Ip][0] += dx[Ip]; array[lp][1] += dy[lp];
array[lp][2] +=dx[Ip]; array[lp][3] += dy[lp];
array[lp][4] +=dx[Ip]; array[lp][5] += dy[lp];
array[lp][6] += dx[Ip]; array[lp][7] += dy[lp];

/* pol ygonda */

pol ygon4a(0x0200, txs+(abs(dx[lp])-1)*size_x,tys, size_x,size_y,

draw_end( DBnode, &f i rst, qui ck);

draw start();

117



600000000000

void clrscrn(void)

{
short array[ MAX_VORD] ;

[* ploygondc (Clear) =------mmmm o e e i ao o
array[0] = 0; array[l] = 0
array[2] = 319; array[3] = 0;
array[4] = 319; array[5] = 239
array[ 6] = 0; array[7] = 239
pol ygon4c(0x0000, array, 0x040f);
}
voi d ginit(short DBnpde)
{
unsi gned short hsw = 32
unsi gned short xs = 65
unsi gned short xw = 320
unsi gned short hc = 455
unsi gned short vsw = 3;
unsi gned short ys = 16
unsi gned short yw = 240
unsi gned short vc = 262
out port (_Q@2SYSR, 0x4080); /* Initilaize Draw Di splay */
out port (_Q@SRCR, 0xfe00); /* O ear SR register */
/* Set InterFace Control Registers */
out port (_QI ER, 0x0000)
out port (_Q2MEMR, 0x0024)
out port (_Q@2DSMR, 0x0105);
out port (_QREMR, 0x0001)
out port (_Q2I EMR, 0x0000)
/* Set Menory Control Regisers */
out port (_Q2DSX, xw1); /* Display size of x */
out port (_Q2DSY, yw1); /* Display size of y */
out port (_Q@2DSA0, 0x0000); /* Frane buffer 0 area start address(H) */
out port (_Q2DSA1, 0x0004); /* Frane buffer 1 area start address(H) */
out port (_Q2DLSAH, 0x0019); /* Display list area start address(H  */
out port (_Q@2DLSAL, 0x0000); /* Display list area start address(L) */
out port (_Q2SSAH, 0x0008); /* Color area sorce start address(H) */
out port (_Q2WSAH, 0x0018); /* Wrk area start address(H) */
out port (_Q2DVASH, 0x0000); /* DVMA transfer start address(H) */
out port (_Q2DMASL, 0x0000); /* DVA transfer start address(L) */
out port (_Q2DMAW 0x0000); /* DAMtransfer word */

/* Display Contra
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out port (_Q2HDS, hsw+xs-3 ),
out port (_Q2HDE, hsw+xs- 3+xw) ;
out port (_QVDS, ys );
out port (_Q2VDE, ys+yw )
out port (_QHSW hsw 1 );
out port (_QHC, he-1 );
out port (_Q2VSP, VC- VSW )
out port (_QVC, ve );
out port (_Q2DOR, 0x0000) ;

out port (_Q2DOG_DOB, 0x007C);

out port (_Q2CDR, 0x00FC) ;

out port (_QCDG _CDB, OxFCFC);

/* Input Data Control Registers */
out port (_Q2I SAH, 0x0000);
out port (_Q2I SAL, 0x0000);
out port (_QI DSX, 0x0000);
out port (_Q2I DSY, 0x0000);
out port (_Q2I DE, 0x0000) ;

swi t ch( DBnode) { /* Enabl e Draw Di splay */
case O:
out port (_Q@SYSR, 0x2000);
/* Idl e, Auto Change node, No DVA No Cache, 7604 */
br eak;
case 1:
out port (_Q@SYSR, 0x2040);
/* Idle, Auto Renderring node, No DVA, No Cache, 7604 */
br eak;
defaul t:
out port (_Q@2SYSR, 0x2080);
/* Idl e, manual change noe, No DMA, No Cache, 7604 */

}
}
void init_start(void) /* Initialze transfer procedure */
{
DrawBuf fer = O;
flag = 0;
}
short draw start(void) /* Initialize Display List Address Pointer */
{

long CMD_Start Address;
i f(DrawBuffer == 0) /* Display List Start Address */
CVD_St art Address = (| ong) (DI SPLI ST1+UGVBASE) ;
/* Execute BufferO -> Transfer Display List to Bufferl */
el se
CMVD_St art Address = (| ong) (DI SPLI STO+UGVBASE) ;
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Di splay List to Buffer0 */

/* Execute Bufferl -> Transfer

DI SPLI ST ptr = (unsigned short *)CMD_Start Address;

return( 0 );
}
short draw_end(short DBnobde, char *first,char quick) /* Execute Display List */
{
unsi gned short st, ah, al;
short count = 1,
unsi gned short d;
trap(0); /* Add 'trap' conmand */
swi t ch( DBnode) {
case 2: /* Manual Change */
change_com buffer();
to UGM */

/* Transfer conmand frominternal conmand buffer

i nport (_DUMWY) ;

/* Renddering start */

out port (_Q2SYSR, 0x2180) ;

Clear VBK bit */

do{
out port( _Q@2SRCR, 0x0800 ); /*
(d&0x0800) ==0) ;

whi | e( d=i nport (_QSR),
/* VBK = 1 ? */

}whi | e( count ++<=0) ;

*/

if ( quick == OFF ) {
out port (_Q2SYSR, 0x2280) ; /* Frame change
/* Wait Display Change Bit '1'" ->"'0" */
while(st = inport(_@SYSR), (st & 0x0200) !'= 0);
}
br eak;
case 1: /* Auto Renderring */

change_com buffer();
out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */
(st & 0x0800) == 0);

whil e(st = inport(_Q@SR),
/* Wait VBK */

conmmand buffer to UGM */

/* Transfer conmand from i nternal

i nport (_DUMWY) ;
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/* Renddering start */
out port (_Q@SYSR, 0x2140) ;

br eak;

defaul t: /* Auto Change */

change_com buffer();

out port (_QSRCR, 0x0800) ;

whi l e(st = inport(_Q@SR),

/* Cear VBK bit */
(st & 0x0800) == 0);
/* Wait VBK */

/* Transfer comand frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2100) ;
}

return( 0 );

voi d change_com buffer(void)
{
unsi gned short ah, al;
unsi gned | ong CVD_St art Addr ess;

unsi gned short st;

if ((st & 0x0400)!=0) break; /* Check TRA bit */

out port (_QSRCR, 0x0200) ; /* Clear CSF bit */

if (flag) {
whi | e(1){
st =i nport (_Q@2SR) ;
if ((st & 0x0200)!=0) {
br eak;
}
}
}
el se {
flag = 1;
}

out por t (_QSRCR, 0x0400) ;
if(DrawBuffer == 0) {
DrawBuf fer = 1;

CVD_St art Address = DI SPLI ST1;

el se {

/* CHeck CSF bit */

/* Clear TRA bit */
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DrawBuffer = O;
CMD_St art Address = DI SPLI STO;
}
ah = (CVD_Start Address >> 16L) & Oxffff;
al = CMD_StartAddress & OxfffflL;
out port (_Q2DLSAH, ah) ; /* Change DLSAR */
out port (_Q2DLSAL, al );
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6.2.100sample7.cO0000OONO

Ol10sample7.cO00000O00O0OOOO0O
SHC / DEBUG / NCLI STFI LE / OPT=1 / CPU=7600 sanpl e7.c >sanple7.tag

LNK sanpl e7 / QUTPUT=sanpl e7 /LI B=c:\ SHQ\ LI B\ SHCLI B. LI B / FORM=A / START=P( 6000000)
CNVS sanpl e7

DEL sanpl e7. abs

DEL sanpl e7. obj

O20sample7.cO00O0OONO

/*
@ Display List / SHC sanple program(7)
(Zooni Shri nk/ Rot at e/ Move ' Text 24 X 24')
Copyright(c) Htachi Ltd. 1997
CLKO = 33.00 MHz
CLK1 = 14.32 MHz
DCLK = 14.32 Mt
Col or depth ; 16bit/ pixel
Di splay size : 640 pixel X 480 line
Scan node : Interrace sync & video (SCM = 11)
Bl ank check : Use VBK bit.
Frane O start addtess : 0x000000 ( O, 0)
Frame 1 start address : 0x100000 ( O, 512)
Display list O start address : OxOF0000 ( O, 480)
Display list 1 start address : Ox1F0000 ( 0O, 992)
Col or sorce area start address : Undefine
Mono pattern area start address: 0x006000 (640, 0)
Work area start address . Undefine
*/

#i ncl ude <machi ne. h>
#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <nath. h>

/* DEFI NE TYPES */
[*-mm Define new type ----- */
#define VU SHORT (volatile unsigned short * const)

/* DEFI NE 1/ O FUNCTI ONS */
[ % Define I/O function ----- */
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#define outport(add, data) ( *VU SHORT(add) ) = ( (unsigned short)(data) )
#define inport(add) ( *VU_SHORT(add) )

#defi ne BASE_ADDRESS 0x23000000L /* Q@ internal register base address */
/* Byte address (SuperH series)*/

#def i ne UGVBASE 0x22000000L /* UGM base address */
/* Byte address (SuperH series)*/

#define _Q2SYSR 0x000L | BASE_ADDRESS /* No. 000 */

#define Q@SR 0x002L | BASE_ADDRESS /* No.001 */
#define _Q@SRCR  0x004L | BASE_ADDRESS /* No.002 */
#define _QIER 0x006L | BASE_ADDRESS /* No.003 */
#define _Q@MEMR  0x008L | BASE_ADDRESS /* No.004 */
#define _Q@DSMR  OxOOAL | BASE_ADDRESS /* No.005 */
#define _QRREMR  0xO0CL | BASE_ADDRESS /* No.006 */
#define _Q@IEMR  OXOOEL | BASE_ADDRESS /* No.007 */
#define _Q@DSX 0x010L | BASE_ADDRESS /* No.008 */
#define _Q@DSY 0x012L | BASE_ADDRESS /* No.009 */
#define _QDSAO 0x014L | BASE_ADDRESS /* No.0O0A */
#define _Q2DSAL 0x016L | BASE_ADDRESS /* No.0O0B */
#define _Q@DLSAH  0x018L | BASE_ADDRESS /* No.00C */
#define _Q@DLSAL  OxOLAL | BASE_ADDRESS /* No.0OD */
#define _Q2SSAH  OxO1CL | BASE_ADDRESS /* No.OOE */
#define _Q@WSAH  OXOLEL | BASE_ADDRESS /* No.OOF */
#define _QRDMASH  0x020L | BASE_ADDRESS /* No.010 */
#define _QRDMASL  0x022L | BASE_ADDRESS /* No.01l */
#define _Q2DMAW  0x024L | BASE_ADDRESS /* No.012 */
#define _QRHDS 0x026L | BASE_ADDRESS /* No.013 */
#define _QRHDE 0x028L | BASE_ADDRESS /* No.014 */
#define _QVDS 0x02AL | BASE_ADDRESS /* No.015 */
#define _QRVDE 0x02CL | BASE_ADDRESS /* No.016 */
#define _QRHSW 0X02EL | BASE_ADDRESS /* No.017 */
#define _QHC 0x030L | BASE_ADDRESS /* No.018 */
#define _QVSP 0x032L | BASE_ADDRESS /* No.019 */
#define _QVC 0x034L | BASE_ADDRESS /* No.Ol1A */
#define _QDOR 0x036L | BASE_ADDRESS /* No.01B */
#define _Q2DOG DOB 0x038L | BASE_ADDRESS /* No.01C */
#define _QRCDR 0x03AL | BASE_ADDRESS /* No. 01D */

#define _QRCDG CDB 0x03CL | BASE_ADDRESS /* No.O1E */

#define _Q2I SAH  0x042L | BASE_ADDRESS /* No.021 */
#define _QI SAL 0x044L | BASE_ADDRESS /* No.022 */
#define _QIDSX  0x046L | BASE_ADDRESS /* No.023 */
#define _QRIDSY  0x048L | BASE_ADDRESS /* No.024 */
#define _QIDE 0Xx04AL | BASE_ADDRESS /* No.025 */
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#define DI SPLI STO 0xOF0000L /* (0,480) */
#define DI SPLISTL O0x1F0000L /% (0,992) */

#def i ne _DUMW 0x000000L | UGVBASE

short Dr awBuf f er =0;

unsi gned short *DI SPLI ST_ptr;

short flag;

#define PI 3. 14159

#define MAX_WORD 512

#def i ne OFF 0

#define ON 1

[* e - @ Display List Functions ---------------- */

voi d pol ygondb(short draw nbde, short src_h,short src_l,short tdx,short tdy, short poly[],
col or0, short colorl);

voi d pol ygon4c(short draw _node, short poly[], short colorl);
void | cofs(short draw_node, short xo,short yo);
voi d sclip(short draw node, short xmax, short ymax);

void trap(short draw_node);

void ginit(short DBnode);
/* Graphics System Qpen (@ Initialize) */
void init_start(void);
/* Initilaze Display List Double Buffering (Only 1st) */
short draw start(void);
/* Initialize Display List Address pointer */
short draw_end(short DBnobde, char *first,char quick);
/* Display List Execution */

voi d change_com buffer(void);

void clrscrn(void);

[* cce-- @ function mMacro ------------------------~-~-~-~-~-~--- */
#defi ne pol ygondb( draw_node, src_h,src_I, tdx,tdy, array, color0,colorl )\
{\

short *_q2_array = array;\
*DI SPLI ST_ptr++ = 0x0800 | draw_node; /* POLYGON4B */\
*DI SPLI ST _ptr++ = src_h; *DI SPLI ST ptr++ = src_I;\
*DI SPLI ST_ptr++ = tdx; *DI SPLI ST ptr++ = tdy;\
*DI SPLI ST_ptr++ = *_q2_array++;, *DISPLIST_ptr++ = *_qg2_array++;\
*DI SPLI ST ptr++ = *_q2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++; *DI SPLIST _ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_q2_array++;, *DISPLIST_ptr++ = *_q2_array++;\

short
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*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

= col or0;\

= color1;\

#defi ne pol ygond4c( draw_node, array,

0N

short

*_g2_array = array;\

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

= 0x1000 | draw_node;

= * _g2_array++;
= *_g2_array++,
= *_Qg2_array++,
= * g2_array++;

= color1;\

#define | cof s( draw_node, xo,yo )\

N

#define sclip( draw_node,

0N

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

= 0x9000 | draw_node;

= xo0;\

= yo;\

= 0xb800 | draw_node;

= xmax; \

= ynmax;\

#define trap( draw_node )\

Q0

*DI SPLI ST_pt r ++

voi d main()

xmax, ymax )\

colorl )\

*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++

/* POLYGONAC */\

= * _g2_array++;\

/* LoCal

*_Q2_array++;\
* _g2_array++;\

* _g2_array++;\

OFf Set */\

/* System CLIP */\

= 0xf800 | draw_node; /* TRAP */[\

{
short array[ MAX_WORD) ;
short ah, al ;
short d, i, h, j, k, del;
short m, Kj;
doubl e rad;
short tx,ty;
short txs, tys;
short DBnode;
| *
DBnode: 0 ... Auto Change
DBnode: 1 ... Auto Renderring
DBrmode: 2 ... Manual Change
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*/

char

first, quick;

int Sr cAdr;

short

short

forecol or;

backcol or;

DBmode = 1;

fi

quick =

gi

rst = ON
OFF;

ni t ( DBnode) ;

/* Transfer Font Data "3E"

{

short i;

unsi gned short

*addr ess;

/* Source Address */

/* charact or

col or

*/

/* background col or */

/* Initialize Q */

( 24 dots x 24 lines )

unsi gned short font_pattern[]={

| *
/* Note

| *

/* 'font_pattern'

/* (MSB LSB) (MSB LSB)
0x1c00, 0x0e07,
0xOclc, 0xd8e3,
0x0c00, 0x0003,
0x0140, 0x4718,
0x636e, 0x2c18,
0x6320, 0x3018,
0x6310, 0x1800,
Oxf f 98, 0x0c3f,
0x600f , Oxec60,
0xb0O0c, 0x0c01,
0x1cOc, 0x0cOe,
0x038c, Oxecf 8,

s

SrcAdr = 0x6000L + UGVBASE;
address = (unsigned short
forecol or = OxOFOF;

backcol or = 0x0101;

for(i=0;i<36;i++) {

*address++ =

(MSB LSB)
0x430c,
oxffff,
0x030c,
ox3fff,
0x1863,
Ox1fff,
0x1860,
0x0060,
oxffff,
0x0338,
0x3cOe,
0x6000

/* (640,0) */
*) Sr cAdr;

font_pattern[i];

must be mapped at SuperH s big endian area.

*/

*/
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init_start(); /* Initialize Transfer Procedure */
draw start(); /* Start Transfer Display List to UGM*/
scli p(0x0000, 639, 479);

| cof s(0x0000, 0, 0) ;

del = 4;
ah = (short)( ((SrcAdr-UGVBASE) >> 13L) & OxffffL );
al = (short)( (SrcAdr-UGVBASE) & Ox1fffL );
while(1l) {
[ % 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;
pol ygon4b( 0x0000, ah,al, 24,24, array,
backcol or, forecol or); /* pol ygondb */
draw_end( DBnode, &f i rst, qui ck);
draw start();
}
[* Shrink ----comm e */
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;
pol ygon4b( 0x0000, ah,al, 24,24, array,
backcol or, forecol or); /* pol ygondb */
draw_end( DBnode, &f i rst, qui ck);
draw start();
}
[* Rotate -------mmmmmm e */
for(d=0; d<=360; d+=8) {

clrscrn();
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array[0] = -60; array[1l] = -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+1l] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1l] * cos(rad));
array[i] = tx+160;
array[i+1] = ty+115;

pol ygon4b( 0x0000, ah,al, 24,24, array,
backcol or, forecol or);/* polygondb */
draw_end( DBnode, &f i rst, qui ck);

draw start();

}
________________________________________ *
h=600;
j =110;
m=160;
kj =50;
for (d=0; d<=720; d+=8) {
clrscrn();
array[0] = -50; array[1l] = -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+1l] * sin(rad));
ty =(short) (array[i] * sin(rad)+ array[i+1l] * cos(rad));
array[i] = tx+h;
array[i+1] = ty+j;
}
pol ygon4b( 0x0000, ah,al, 24,24, array,
backcol or, forecol or); /* pol ygondb */
h- =10;
draw_end( DBnode, &f i rst, qui ck);
draw start();
}
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trapa(40);

void clrscrn(void)

{

short array[ MAX_WORD] ;

/* ploygondc (clear) ----------mmmmmm oo
array[0] = 0; array[1] = O
array[2] = 639; array[3] = 0;
array[4] = 639; array[5] = 479
array[6] = 0; array[7] = 479
pol ygon4c(0x0000, array, 0x0034);
}
voi d ginit(short DBnpde)
{
unsi gned short hsw = 42
unsi gned short xs = 131
unsi gned short xw = 640
unsi gned short hc = 910
unsi gned short vsw = 3;
unsi gned short ys = 16
unsi gned short yw = 240
unsi gned short vc = 262
out port (_Q@2SYSR, 0x4080); /* Initilaize Draw Display */
out port (_Q@SRCR, 0xfe00); /* Clear SR register */
/* Set InterFace Control Registers */
out port (_QI ER, 0x0000)
out port (_Q@MEMR, 0x0024)
out port (_Q2DSMR, 0x0035)
out port (_Q2REMR, 0x0041)
out port (_QI EMR, 0x0000)
/* Set Menory Control Regisers */
out port (_Q2DSX, Xw-1); /* Display size of x */
out port (_Q2DSY, yw1); /* Display size of y */
out port (_Q2DSA0, 0x0000); /* Frane buffer 0 area start address(H */
out port (_@@DSA1, 0x0010); /* Frane buffer 1 area start address(H) */
out port (_Q2DLSAH, 0x0019); /* Display list area start address(H)  */
out port (_Q2DLSAL, 0x0000); /* Display list area start address(L) */
out port (_Q@SSAH, 0x0008); /* Color area sorce start address(H) */
out port (_Q2WSAH, 0x0018); /* Wrk area start address(H) */
out port (_Q2DMASH, 0x0000); /* DVA transfer start address(H) */
out port (_Q2DMASL, 0x0000); /* DVA transfer start address(L) */
out port (_Q2DVAW 0x0000); /* DAMtransfer word */
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/* 1dl e, manual

/* Display Contral
out port (_Q2HDS,
out port (_Q2HDE,
out port (_QVDS,
out port (_QVDE,
out port (_Q2HSW
out port (_Q2HC,

out port (_QVSP,
out port (_QVC,

out port (_Q2DOR,
out port (_Q@DOG DOB, 0x007C);
out port (_QRCDR,
out port (_Q2CDG _CDB, O0xFCFC);

/* | nput

out port (_Q2I SAH,
out port (_Q2I SAL,
out port (_Q2I DSX,
out port (_Q2I DSY,
out port (_QI DE,

swi t ch( DBnpde) {

case O:

case 1:

Data Control

Regi sters */
hsw+xs-3 );

hswtxs- 3+xw) ;

ys )

ys+yw )
hsw 1 )
he-1 );

VC- VSW );
ve )

0x0000) ;

0x00FC) ;

0x0000) ;
0x0000) ;
0x0000) ;
0x0000) ;
0x0000) ;

Regi sters */

/* Enabl e Draw Display */

out port (_Q@SYSR, 0x2000);
/* Idl e, Auto Change node, No DVA, No Cache, 7604 */

br eak;

out port (_Q@2SYSR, 0x2040);
/* Idle, Auto Renderring node, No DMA, No Cache, 7604 */

br eak;

defaul t:
out port (_Q@SYSR, 0x2080);

}

void init_start(void)

{

DrawBuf fer =
flag = 0;

0;

short draw start(void)

{

i f(DrawBuffer

/*

long CMD_Start Address;

0)

change noe, No DVA, No Cache, 7604 */

/* Initialze transfer procedure */

/* Initialize Display List Address Pointer */

/* Display List Start Address */
CVD_St art Address = (| ong) (DI SPLI ST1+UGVBASE) ;

Execute BufferO -> Transfer

Display List to Bufferl */
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el se
CVD_St art Address = (1 ong) (DI SPLI STO+UGVBASE) ;
/* Execute Bufferl -> Transfer Display List to Buffer0 */

DI SPLI ST_ptr = (unsigned short *)CVD_Start Address;

return( 0 );

short draw_end(short DBnode, char *first,char quick) /* Execute Display List */
{

unsi gned short st, ah, al;

short count = 1;

unsi gned short d;

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

swi t ch( DBnode) {

case 2: /* Manual Change */

change_com buffer();

/* Transfer command frominternal comuand buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q@SYSR, 0x2180) ;

do{
outport( _Q@SRCR, 0x0800 ); /* Clear VBK bit */
whi | e( d=i nport (_Q@SR), (d&0x0800)==0);
/* VBK = 1 ? */
}whi | e( count ++<=0) ;

if ( quick == OFF ) {
out port (_Q@SYSR, 0x2280) ; /* Frame change */
/* Wait Display Change Bit '1'" ->"'0" */
whil e(st = inport(_Q@Q@SYSR), (st & 0x0200) != 0);

br eak;

case 1: /* Auto Renderring */

change_com buffer();
out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */

while(st = inport(_Q@SR), (st & 0x0800) == 0);
/* Wait VBK */
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/* Transfer comand frominternal command buffer to UGM */
i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2140) ;

br eak;

defaul t: /* Auto Change */

change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Cear VBK bit */
while(st = inport(_@SR), (st & 0x0800) == 0);
/* Wait VBK */

/* Transfer command frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2100) ;
}

return( 0 );

voi d change_com buffer(voi d)

{
unsi gned short ah,al;
unsi gned | ong CVD_St art Addr ess;
unsi gned short st;

if (flag) {
whi l e(1){
st =i nport (_Q@SR);
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
out port (_@SRCR, 0x0200); /* Clear CSF bit */
br eak; /* CHeck CSF bit */
}
}
}
el se {
flag = 1;
}
out port (_Q@SRCR, 0x0400) ; /* Clear TRA bit */

if(DrawBuffer == 0) {
DrawBuffer = 1;
CVD_St art Address = DI SPLI ST1;
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134

}
el se {
DrawBuffer = O;
CVD_St art Address = DI SPLI STO;
}
ah = (CVMD_Start Address >> 16L) & Oxffff;
al = CMD_StartAddress & OxfffflL;
out port (_Q2DLSAH, ah) ; /* Change DLSAR */

out port (_Q@DLSAL, al );
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6.2.110sample8.cO 00 0O0OON

O10sample8.cO00O0OODOOOO0O
SHC / DEBUG / NCLI STFI LE / OPT=1 / CPU=7600 sanpl e8.c >sanpl e8.tag

LNK sanpl e8 / QUTPUT=sanpl e8 /LI B=c:\ SHQ\ LI B\ SHCLI B. LI B / FORM=A / START=P(6000000)
CNVS sanpl e8

DEL sanpl e8. abs

DEL sanpl e8. obj

O20sample8.cO0O0O0OONO
1% 01 _J 11 I I _J_J_J_J_J_J_J_I_J_J_J_f_d_J_J_J_J_J_ I 1]

@ Display List / SHC sanple program (8)
( Rotating 'a solid nodel' )

( A structure of solid nodel has 20 surfaces )
Copyright(c) Hitachi Ltd. 1997

I B N O N B B O B B Y B B B N B B B Y B Y Y B Y N B Y N B B N B B B A |
#i ncl ude <machi ne. h>
#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

/* Coordi nate3 */

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,

135



600000000000

}s

2080, 0, 32
2080, 360, 32
2016, 360, -32

2016, 0, -1760,
2080, 0, -1760,
2080, 0, -1824,
-1824
-1760

2080, 360
2016, 360

256, 0, -1760
256, 0, -1824,

256, 360
256, 360

/* I ndexedFaceSet */

short coordlndex[][5] = {

}s

® P NP O A O

11,
14,
14,
17,
18

19

22,
27,
24,
27,
28,

-1824,
-1760

© O N o A O B

10,
8,

19,
11,
22,
24,
17,
28,
28,
22,
27,

/* X, Y and Z are constance.

#define X 0
#define Y 1
#define Z 2

#define _Z1

#define _Z22 5

#define _Z3
#define _74

/* N define

136
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A ON O WN

10
10, 9, 12
9, 14, 15

3

5,
7,
2,
3,
6,

13

-1,
-1,
-1,
-1,
-1,

-1,
11,

13,
12,

16,

17, 18,

20
16
23
25
21,
24
29,
26,
30,

*/

count of surface. */

15,
21,
19,
20

26,
23

25,
30,
29,

-1,
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VU_SHORT (vol atil e unsigned short

#define N 100

#def i ne OFF

#define ON

| *

[*-m-- Define new type
#defi ne

| *

[*eunnn Define 1/0O function
#define outport(add,data) (
#define inport(add)

#def i ne BASE_ADDRESS

#def i ne UGVBASE

#define _QRSYSR  0xO000L |
#define _Q@SR 0x002L |
#defi ne _Q@SRCR 0x004L |
#define _QIER 0x006L |
#defi ne _Q@MEMR 0x008L |
#defi ne _Q2DSMR Ox00AL |
#define _QRREMR  0x00CL |
#define _QI EMR OxO0O0EL |
#defi ne _QDSX 0x010L |
#define _QDSY 0x012L |
#defi ne _Q2DSA0 0x014L |
#define _Q2DSA1 0x016L |
#define _Q2DLSAH 0x018L |
#define _Q@DLSAL OxO1AL |
#defi ne _Q2SSAH 0x01CL |
#defi ne _QWSAH OxO01EL |
#define _Q2DVASH 0x020L |
#define _Q2DVMASL 0x022L |
#define _Q2DVMAW  0x024L |
#define _Q2HDS 0x026L |
#define _QHDE 0x028L |
#define _QVDS 0x02AL |
#define _Q2VDE 0x02CL |
#defi ne _QHSW O0x02EL |
#define _Q2HC 0x030L |

0x23000000L

DEFI NE TYPES

*VU_SHORT( add) )

*VU_SHORT( add) )

/* Byte address (SuperH series)*/

0x22000000L /*

BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS

BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS

BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS

/*
/*
/*
/*
/*
/*
/*
/*

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

/*
/*
/*
/*
/*
/*

DEFI NE |/ O FUNCTI ONS

* const)

*/

* |

= ( (unsigned short)(data) )

/* @ internal

No.

No.

§6686¢85%

§66865F%

§ 6666868686858 5%

UGM base address */
/* Byte address (SuperH series)*/

000 */
001 */
002 */
003 */
004 */
005 */
006 */
007 */

008 */
009 */

. 00A */

00B */
0ocC */
00D */
00E */
00F */
010 */
011 */
012 */

013 */
014 */
015 */
016 */
017 */
018 */

regi ster base address */
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#define _Q@VSP  0x032L | BASE_ADDRESS  /* No.019 */
#define _QVC 0x034L | BASE_ADDRESS  /* No.Ol1A */
#define _Q@DOR  0x036L | BASE_ADDRESS  /* No.O01B */
#define _Q2DOG DOB 0x038L | BASE_ADDRESS  /* No.01C */
#define _QRCDR  Ox03AL | BASE_ADDRESS  /* No. 01D */
#define _Q2CDG CDB 0x03CL | BASE_ADDRESS  /* No.O1E */

#define QI SAH  0x042L | BASE_ADDRESS  /* No.021 */
#define _QISAL  0x044L | BASE_ADDRESS  /* No.022 */
#define _Q@IDSX  0x046L | BASE_ADDRESS  /* No.023 */
#define _QQIDSY  0x048L | BASE_ADDRESS  /* No.024 */
#define _Q2IDE  OxO4AL | BASE_ADDRESS  /* No.025 */

#define DI SPLI STO 0x190000L
#define DI SPLIST1 0x198000L

#defi ne _DUMWY 0x000000L | UGVBASE

short sin_tabl e[ 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

}s

short Dr awBuf f er =0;

unsi gned short *DI SPLI ST_ptr;

short flag;

[% ceccccnnns @ Display List Functions ---------------- */

voi d pol ygon4c(short draw _node, short poly[], short colorl);
voi d | cofs(short draw _node, short xo, short yo);
void sclip(short draw node, short xmex, short ymax);

void trap(short draw_node);

void ginit(short DBnopde);
/* Graphics System Qpen (@ Initialize) */
void init_start(void);
/* Initilaze Display List Double Buffering (Only 1st) */
short draw_start(void);
/* Initialize Display List Address pointer */
short draw_end(short DBnode, char *first,char quick);
/* Display List Execution */

voi d change_com buffer(void);
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/* This is function for

void rotate_a_rectangl e( short array[12],

voi d convert_d3_into_d2( short array[12],

rotation. */

/* This is function for Z sorting. */

void z_sort( short array[N[12],

void clrscrn(void);

short angle, short center,
/* This is function for change from3D to 2D. */
short dx, short dy, short dz,
short st[N], short n);
short dz);

voi d set_poly(short array[12],
voi d set_pol ygon_sanpl e(short array[ N [12],

#defi ne pol ygond4c( draw node, array, colorl )\
{\
short *_g2_array = array;\

*DI SPLI ST_ptr++ = 0x1000 | draw_node; /*
*DlI SPLI ST_ptr++ = *_q2_array++; *DI SPLI ST_ptr++
*DI SPLI ST_ptr++ = *_qg2_array++; *DI SPLI ST_ptr++
*DI SPLI ST_ptr++ = *_q2_array++; *DI SPLI ST _ptr++
*Dl SPLI ST_ptr++ = *_q2_array++; *DI SPLI ST_ptr++
*DI SPLI ST_ptr++ = col or 1;\

}

#define | cof s( draw_node, xo,yo )\

{\
*DI SPLI ST_ptr++ = 0x9000 | draw_node; /* LoCal
*DI SPLI ST_ptr++ = xo0;\
*DI SPLI ST _ptr++ = yo;\

}

#define sclip( draw_node,

Q\
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
*DI SPLI ST_pt r ++
}

@ function macro

#define trap( draw_node )\

{0\
*DI SPLI ST_pt r++

voi d mai n(voi d)

xmax, ymax )\

short point[N[3],

short coordlndex[ NJ[5], short _n_point);

POLYGONAC */\

= *_q2_array++;\
= *_q2_array++;\
= * _q2_array++;\

= *_q2_array++;\

OFf Set */\

= 0xb800 | draw_node; /* System CLIP */\
= xnmax;\

= ymax;\

= 0xf800 | draw_node; /* TRAP */\

short dx,

short dy, short dz );

short _z_size);
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char

char

first = ON
qui ck = OFF;

short _z_size = 1024;

/*

DBrmode: 0 ... Auto Change
DBnode: 1 ... Auto Renderring
DBnode: 2 ... Manual Change
*

/

short DBnode = 1;

140

gi ni t (DBnode) ; /* Initialize Q */
init_start(); /* Initialize Transfer Procedure */
draw start(); /* Start Transfer Display List to UGM*/

scli p(0x0000, 319, 239);
| cof s(0x0000, 0, 0);

while(1) {

{

short poly[N[12], st[N;
short poly2[NJ[12], st2[N];

short color[N;
short zz = 300;
short d;

short n_point;

short | p;

n_poi nt = sizeof (coordl ndex)/si zeof (short)/5;

for(l p=1; | p<=n_poi nt; | p++)

color[lp] = (((lpY6)<<8) & OxffO00) |

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

clrscrn();

/* Cbj ect

set _pol ygon_sanpl e(pol y,

/* Cbj ect

set _pol ygon_sanpl e(pol y2, point,

No.1 */

No. 2 */

poi nt, coordl ndex,

for(l p=0; | p<n_point; | p++){

rotate_a _rectangl e( poly[lp],

rotate_a_rectangl e( poly[lp],

rotate_a rectangl e( poly2[lp],

rotate_a_rectangl e( poly2[lp],

coor dl ndex,

(I poa6);

n_point );

n_point );

d, X, _DUMW, 20, -100 );
d, Z, 0, 0, _DUMMY );

d+30, X, _DUMMY, 20, -100 );

d+30, zZ, 0, O,

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

z_sort( poly2, st2, n_point );

/* Convert 3D data into 2D data */

for(l p=0; | p<n_point;I| p++){
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 );

/* POLYGOMC */

for(l p=0; | p<n_point;I| p++){
pol ygon4c(0x0000, poly2[st2[Ip]], color[st2[Ip]] );
pol ygon4c(0x0000, poly[st[Ip]], color[st[Ip]] );

}

draw_end( DBrode, &f i rst, qui ck);

draw start();

} /* while */
trapa(40);

void clrscrn(void)

{
short array[8];

[* ploygon4dc (Clear) --------mmmmmm oo */
array[0] = 0; array[l] = O;
array[2] = 319; array[3] = 0;
array[4] = 319; array[5] = 239;
array[6] = 0; array[7] = 239;
pol ygon4c(0x0000, array, 0x0010);

}

voi d set_pol ygon_sanpl e(short array[N[212], short point[N][3],
short coordl ndex[ NJ[5], short _n_point)

#define _DV 20

short i;

short loc = 0;

for(i=0; i< _n_point; i++){
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[* X */
array[i][loc++] = point[ coordlndex[i][0] ][0] / _DV;
[* Y */
array[i][loc++] = point[ coordlndex[i][O] ][1] / _DV;
[* Z */

array[i][loc++] = point[ coordlndex[i][O0] ][2] / _DV;

/* X */
array[i][loc++] = point[ coordlindex[i][1] ][0] / _DV
[* Y */
array[i][loc++] = point[ coordlndex[i][1] ][1] / _DV;
/* Z %/

array[i][loc++] = point[ coordlndex[i][1] ][2] / _DV

[* X */
array[i][loc++] = point[ coordlndex[i][2] ][O0] / _DV,;
[* Y */
array[i][loc++] = point[ coordlindex[i][2] ][1] / _DV;
/* Z */

array[i][loc++] = point[ coordlindex[i][2] ][2] / _DV;

[* X */
array[i][loc++] = point[ coordlndex[i][3] ][0] / _DV;
[* Y */
array[i][loc++] = point[ coordlndex[i][3] ][1] / _DV
[* Z */

array[i][loc++] = point[ coordlindex[i][3] ][2] / _DV,

loc = 0;

voi d ginit(short DBnpde)

{
unsi gned short hsw = 32;
unsi gned short xs = 65;
unsi gned short xw = 320;
unsi gned short hc = 455;

unsi gned short vsw = 3;

unsi gned short ys = 16;

unsi gned short yw = 240;

unsi gned short vc = 262;
out port (_Q@2SYSR, 0x4080); /* Initilaize Draw D splay */
out port (_Q@SRCR, 0xfe00); /* Cear SR register */

/* Set InterFace Control Registers */
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out port (_QI ER, 0x0000);
out port (_Q2MEMR, 0x0024);
out port (_Q@@DSMR, 0x0105);
out port (_QREMR, 0x0001);
out port (_Q@I EMR, 0x0000);

/* Set Menory Control Regisers */
out port (_Q2DSX, xw1); /* Display size of x
out port (_Q2DSY, yw1); /* Display size of y

*/
*/

out port (_Q2DSA0, 0x0000); /* Frane buffer O area start address(H) */
out port (_Q2DSA1, 0x0004); /* Frane buffer 1 area start address(H) */
out port (_Q2DLSAH, 0x0019); /* Display list area start address(H)  */
out port (_Q2DLSAL, 0x0000); /* Display list area start address(L) */

out port (_Q2SSAH, 0x0008); /* Color area sorce start address(H)

out port (_Q@WBAH, 0x0018); /* Work area start address(H)

out port (_Q2DMASH, 0x0000); /* DVA transfer start address(H)
out port (_Q2DMASL, 0x0000); /* DVA transfer start address(L)
out port (_Q@2DVMAW 0x0000); /* DAMtransfer word

/* Display Contral Registers */

out port (_Q2HDS, hswxs-3 );
out port (_Q2HDE, hswtxs- 3+xw) ;
out port (_QVDS, ys );
out port (_QVDE, yS+yw );
out port (_QHSW hsw 1 )
out port (_Q2HC, he-1 );
out port (_QVSP, VC- VSW );
out port (_QVC, ve )
out port (_Q2DOR, 0x0000) ;

out port (_Q@DOG DOB, 0x007C);

out port (_QRCDR, 0x00FC) ;

out port (_Q2CDG _CDB, O0xFCFC);

swi t ch( DBnode) { /* Enabl e Draw Di splay */
case O:
out port (_Q@SYSR, 0x2000);
/* 1dle, Auto Change node, No DVA, No Cache, 7604 */
br eak;
case 1:
out port (_Q@SYSR, 0x2040);
/* Idle, Auto Renderring node, No DMA, No Cache, 7604 */
br eak;
defaul t:
out port (_Q@SYSR, 0x2080);
/* 1dl e, manual change noe, No DMA No Cache, 7604 */
}

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

*/
*/
*/
*/
*/
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{
DrawBuffer = 0;
flag = 0;
}
short draw start(void) /* Initialize Display List Address Pointer */
{
long CMD_Start Address;
i f(DrawBuffer == 0) /* Display List Start Address */
CVD_St art Address = (| ong) (DI SPLI ST1+UGVBASE) ;
/* Execute BufferO -> Transfer Display List to Bufferl */
el se
CMVD_St art Address = (| ong) (DI SPLI STO+UGVBASE) ;
/* Execute Bufferl -> Transfer Display List to Buffer0 */
DI SPLI ST_ptr = (unsigned short *)CMD_Start Address;
return( 0 );
}

short draw_end(short DBnobde, char *first,char quick) /* Execute Display List */
{

unsi gned short st, ah, al;

short count = 1;

unsi gned short d;

trap(0); /* Add 'trap’ command */

swi t ch( DBnpde) {

case 2: /* Manual Change */

change_com buffer();

/* Transfer comand frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2180) ;

do{
out port( _Q2SRCR, 0x0800 ); /* Cear VBK bit */
whi | e( d=i nport(_@SR), (d&0x0800)==0);
/* VBK = 1 ? */

}whi | e( count ++<=0) ;

if ( quick == OFF ) {
out port (_QSYSR, 0x2280) ; /* Frame change */
/* Wait Display Change Bit '1'" ->"'0" */
whil e(st = inport(_Q@SYSR), (st & 0x0200) != 0);
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case 1:

br eak;

/* Auto Renderring */

change_com buffer();

out port (_Q2SRCR, 0x0800) ; /* Cear VBK bit */
while(st = inport(_@SR), (st & 0x0800) == 0);
/* Wit VBK */

/* Transfer command frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2140) ;
br eak;

defaul t: /* Auto Change */

}

return( 0 );

voi d change_com buf f

{

unsi gned short ah,

change_com buffer();
out port (_Q2SRCR, 0x0800) ; /* Clear VBK bit */
while(st = inport(_Q@SR), (st & 0x0800) == 0);

/* Wait VBK */

/* Transfer comand frominternal command buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q@SYSR, 0x2100) ;

er(void)

al ;

unsi gned | ong CVD_St art Addr ess;

unsi gned short st;

if (flag) {

whi | e(1){

st =i nport (_Q2SR) ;
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
out port (_Q@SRCR, 0x0200); /* Clear CSF bit */
br eak; /* CHeck CSF bit */
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}
}
el se {
flag = 1;
}
out port (_Q2SRCR, 0x0400) ; /* Clear TRA bit */

if(DrawBuffer == 0) {
DrawBuf fer = 1;
CVD_St art Address = DI SPLI ST1;

}
el se {

DrawBuffer = O;

CVD_St art Address = DI SPLI STO;
}

ah = (CVD_Start Address >> 16L) & Oxffff;

al = CMD_StartAddress & OxfffflL;

out port (_Q2DLSAH, ah) ; /* Change DLSAR */
out port (_Q2DLSAL, al );

long sin_t(short d)

{
d9%=360;
if(d>> 0 &% d< 90) return sin_table[ d];
if(d>= 90 && d<180) return sin_table[180-d];
i f(d>=180 && d<270) return -sin_table[d-180];
return -sin_tabl e[ 360-d];
}

I ong cos_t(short d)

{
d9%=360;
if(d>> 0 &% d< 90) return sin_table[90 -d];
if(d>= 90 && d<180) return -sin_table[d -90];
i f(d>=180 && d<270) return -sin_table[270-d];
return sin_table[d-270];
}

void rotate_a_rectangl e( short array[12], short angle, short center, short dx,

{
short i;
short tx, ty, tz;
switch( center ){
case Z:
for(i=0;i<12;i+=3) {
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tx =(short)

sin_t(angle) )>>13)

ty =(short)

cos_t(angle) )>>13)

arrayf[i

array[i +1]

}

br eak;

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

tz =(short)

sin_t(angle) )>>13)

tx =(short)

cos_t(angle) )>>13)

array[i +2]

array[i

}

br eak;

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

sin_t(angle) )>>13)

cos_t(angle) )>>13)

voi d convert_d3_into_d2( short

{

short
short
short

short

ty =(short)
tz =(short)
array[i +1]
array[i +2]
}
br eak;

x0, yO

x1, y1;
X2, y2;
x3, y3

x0
yo0
x1
yl
X2
y2
x3
y3

array[ 0] = xO0+dx
array[ 2] = x1+dx;
array[ 4] = x2+dx;

(short) (array]
(short) (array|
(short) (array]
(short) (array]
(short) (array|
(short) (array]
(short) (array]

0]
1]
3]
4]
6]
7]
9]

(short) (array[ 10]

]

]

(( (array[i]-dx) * cos_t(angle)-

(array[i+1]-dy) *

(( (array[i]-dx) * sin_t(angle)+ (array[i+1]-dy) *

= tx+dx;

= ty+dy;

(( (array[i+2]-dz) * cos_t(angle)-

(array[i]-dx) *

(( (array[i+2]-dz) * sin_t(angle)+ (array[i]-dx) *

= tz+dz;

= tx+dx;

(C (array[i+1]-dy)

(C (array[i+1]-dy)

= ty+dy;

= tz+dz;

array[12],

((long) _z_size
((long)_z_size
((long)_z_size
((long) _z_size
((long)_z_size
((long)_z_size
((long) _z_size

((long)_z_size

array[ 1] = yO+dy;
array[3] = yl+dy
array[5] = y2+dy

short dx

array|
array|
array|
array|
array|

array|

short

2]
2]
5]
5]
8]
8]

array[ 11]

array[ 11]

* cos_t(angle)-

short

dz )
dz )
dz )
dz )
dz
dz
dz
dz

~— ~— ~— ~—

/

/
/
/
/
/
/
/

(array[i +2]-dz)

* sin_t(angle)+ (array[i+2]-dz)

dz, short _z_size)

_z_size);
_z_size);
_z_size);
_z_size);
_z_size);

_z_size);

*

*
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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 nax;

short z[N;

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

}
z[i] /= 4;
}
st[0] =0

for(i=1; i<n; i++){
for(j=0; j<i && z[st[j]]>z[i];]++);
for(k=i; k>j;k--) st[k]=st[k-1];
st[jl=i;
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6.2.120sample9.cO 00 00OON

O10sampled.cO0000O00OOOOO0O
SHC / DEBUG / NCLI STFI LE / OPT=1 / CPU=7600 sanpl e9.c >sanpl e9.tag

LNK sanpl e9 / QUTPUT=sanpl e9 /LI B=c:\ SHQ\ LI B\ SHCLI B. LI B / FORM=A / START=P( 6000000)
CNVS sanpl e9

DEL sanpl €9. abs

DEL sanpl €9. obj

O20sample9.cO00O0OONO

/*
@ Display List / SHC sanple program (9)
( Do not use @'s double buffer control )
( Move 'Solid Polygon with pattern which is in work area )
Copyright(c) Hitachi Ltd. 1997
*/

#i ncl ude <machi ne. h>
#i ncl ude <stdio. h>

#i ncl ude <mat h. h>

/* DEFI NE TYPES */
[*--o-- Define new type ----- */
#define VU _SHORT (vol atile unsigned short * const)

/* DEFI NE |/ O FUNCTI ONS */
[*-m-- Define 1/0O function ----- */

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

#defi ne BASE_ADDRESS 0x23000000L /* @ internal register base address */
/* Byte address (SuperH series)*/

#defi ne UGVBASE 0x22000000L /* UGM base address */
/* Byte address (SuperH series)*/

#define _Q2SYSR 0x000L | BASE_ADDRESS /* No.000 */

#define _Q@SR 0x002L | BASE_ADDRESS /* No.001 */
#define _Q@SRCR 0x004L | BASE_ADDRESS /* No.002 */
#define _Q@IER 0x006L | BASE_ADDRESS /* No.003 */

#define _QRMEMR 0x008L | BASE_ADDRESS /* No.004 */
#define _Q2DSMR 0X00AL | BASE_ADDRESS /* No.005 */
#define _QRREMR 0x00CL | BASE_ADDRESS /* No.006 */
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#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i

#def i

#def i

#def i

short

unsi gned short

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

ne

_ Q@I EMR

_Q@DsX
_QDsY
_Q@DSAD
_Q2DsAL
_Q@DLSAH
_QDLSAL
_QRSSAH
_Q@WBAH
_ Q2DMASH
_Q@DMASL
_Q@DVAW

_QHDS
_QRHDE
_QVDs
_QRVDE
_QHSW
_Q@HC
_Qvsp
_Q@ve
_Q@DCR
_QDOG_DOB
_QCDR
_Q2CDG_CDB

Q@I SAH
QI SAL
_ Q@I DSX
QI DsY

_QIDE

OXO00EL |

0x010L
0x012L
0x014L
0x016L
0x018L
0x01AL
0x01CL
0XO01EL
0x020L |
0x022L
0x024L

0x026L |
0x028L |
Ox02AL |
0x02CL |
OX02EL |
0x030L |
0x032L |
0x034L |
0x036L |
0x038L |
OX03AL |
0x03CL |

0x042L |
0x044L |
0x046L |
0x048L |
0X04AL |

BASE_ADDRESS

BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS

BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS

BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS
BASE_ADDRESS

DI SPLI STO 0x190000L
DI SPLI ST1 0x198000L

_DUMWY

0x000000L |

Dr awBuf f er =0;

14159

short flag;
#define Pl 3.
#define MAX_WORD 512
#def i ne OFF 0
#define ON 1
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UGVBASE

*DI SPLI ST_ptr;

/*

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

/*
/*
/*
/*
/*

007 */
008
009
00A */
00B */
00C */
00D */
00E */
00F */
010 */
011 */
012 */

*/
*/

§55388558F5

013
014
015
016
017
018
019 */
01A */
.01B */
No. 01C */
No. 01D */
No. O1E */

*/
*/
*/
*/
*/
*/

§ 685558585858

*/
*/
*/
*/
*/

No. 021
No. 022
No. 023
No. 024
No. 025
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[% ccccccnnas @ Display List Functions ---------------- */
voi d pol ygon4c(short draw _node, short poly[], short colorl);
voi d | cofs(short draw_node, short xo, short yo);

voi d sclip(short draw node, short xmex, short ymax);

void trap(short draw_node);

void ginit(short DBnopde);
/* Graphics System Qpen (@ Initialize) */
void init_start(void);
/* Initilaze Display List Double Buffering (Only 1st) */
short draw_start(void);
/* Initialize Display List Address pointer */
short draw_end(short DBnode, char *first,char quick);
/* Display List Execution */

voi d change_com buffer(void);

[* ----- @ function MaCro ---------------------~-~-~-~-~--~-~-~-~-- */
#def i ne pol ygond4c( draw_node, array, colorl )\
{\

short *_q2_array = array;\

*Dl SPLI ST_ptr++ = 0x1000 | draw_node; /* POLYGONAC */\
*DI SPLI ST_ptr++ = *_qg2_array++; *DISPLIST_ptr++ = *_q2_array++;\
*DI SPLI ST ptr++ = *_g2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_g2_array++; *DI SPLIST ptr++ = *_q2_array++;\
*DI SPLI ST_ptr++ = *_qg2_array++;, *DISPLIST_ptr++ = *_q2_array++;\

*DI SPLI ST _ptr++ = col or1;\

#define | cof s( draw_node, xo,yo )\

{\
*Dl SPLI ST_ptr++ = 0x9000 | draw_node; /* LoCal */\
*DI SPLI ST _ptr++ = xo0;\
*Dl SPLI ST_ptr++ = yo;\

}

#define sclip( draw_node, xmax,ymax )\

{\
*DI SPLI ST_ptr++ = 0xb800 | draw_node; /* System CLIP */\
*DI SPLI ST_ptr++ = xmax;\
*DI SPLI ST_ptr++ = ymax;\

}

#define trap( draw_node )\

{\

*Dl SPLI ST_ptr++ = 0xf800 | draw_node; [* TRAP */\
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voi d mai n(voi d)

{

short draw buffer_area =

unsi gned | ong di splyi ng_area_address;

unsi gned | ong drawi ng_ar ea_address;

short array[ MAX_WORD) ;

short d, i, kj, st;

doubl e rad;
short tx,ty;
short tenp;

0x0000, display_buffer_area

short
/*

DBnode: O ...
DBnode: 1 ...
DBnode: 2 ...

*/

char

DBnode;

Aut o Change
Aut o Renderring
Manual Change

first, quick;

DBnode = 2;

first

qui ck

gi ni t (DBrrode) ;

= ON;
= OFF;

/[* Initi

alize @ */

/* Deside displaying area and drawi ng area */

short st;

short tenp;

di splyi ng_area_address = _QDSAO;

drawi ng_ar ea_addr ess

st =

if( (st & 0x0100)

inport( _Q2SR);

1=0) {
di spl yi ng_ar ea_address
drawi ng_ar ea_addr ess
temp =
draw_buffer_area

di spl ay_buffer_area

= _Q2DSAL;

= _QRDSAL;

= _QRDSAO;
draw_buffer_area;

= di spl ay_buffer_area;

= tenp;

/* Clear work area */
{
unsi gned short x,y;

unsi gned short *wk

VU_SHORT (0x180000L |

for(y=1;y<=240; y++){
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for(x=1; x<=512/ 16; x++) {

*wk = 0x0000;
++0K;
}
}
}
/* Transfer Font Data "&g" at work area ------------------------~--~-------- */
{

unsi gned short work_area_width = 512 / 16;

unsi gned | ong SrcAdr; /* Source Address */

short i,k m

unsi gned short *address;

unsi gned short font_pattern[16]={
0x8112, Ox4ffe, 0x2110, 0x0000,
0x87fc, 0x4444, 0x1444, Ox1l7fc,
0x2040, Ox27fc, 0xc040, Ox4ffe,
0x40a0, 0x4110, 0x4608, 0x5806

SrcAdr = inport(_Q@WSAH), SrcAdr <<= 16, SrcAdr += UGVBASE;

SrcAdr += work_area_w dth * 90;

address = (unsigned short *)SrcAdr;

for (mel; nx8; mt+) {
for(i=0;i<16;i++){
for (k=0; k<wor k_ar ea_w dt h; k++) {

*address++ = font_pattern[i];

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

scli p(0x0000, 319, 239);
| cof s(0x0000, 0, 0);

while(l) {
/* MOVE */
kj = 50;

f or (d=0; d<=360; d+=5) {

/* Wait VSYNC */
out port( _Q2SRCR, 0x0800 ); /* Clear VBK bit */
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whi |l e( st=inport(_Q@SR), (st&x0800)==0); /* VBK =1 ? */
/* Set display start address */

out port( displying_area_address, display_buffer_area );
/* Set drawi ng start address for job No.1 */

out port( drawi ng_area_address, di splay_buffer_area );

/* Job No.1 : clear screen */

array[0] = 0; array[l] = 0;
array[2] = 319; array[3] = 0;
array[4] = 319; array[5] = 239;
array[6] = 0; array[7] = 239;

pol ygon4c(0x0000, array, 0x0606);
draw_end( DBnode, &f i rst, qui ck);
draw start();

/* Set drawing start address for job No.2 */

out port( draw ng_area_address, di splay_buffer_area );

/* Job No.2 : draw a solid ploygon */

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

array[i +1] = ty+100;

pol ygon4c(0x0001, arr ay, OxF800) ; /* POLYGOMC */
kj +=5;

draw_end( DBnode, &f i rst, qui ck);

draw start();

/* Change display buffer */
tenp = draw_buffer_area;
draw_buffer_area = di spl ay_buffer_area;
di splay_buffer_area = tenp;
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}y /* for */

} /* while */

trapa(40);

void ginit(short DBnode)

{
unsi gned short hsw = 32;
unsi gned short xs = 65;
unsi gned short xw = 320;

unsi gned short hc = 455;

unsi gned short vsw = 3;
unsi gned short ys = 16;
unsi gned short yw = 240;

unsi gned short vc = 262;
out port (_Q@SYSR, 0x4080); /* Initilaize Draw Display */
out port (_Q@SRCR, O0xfe00); /* Clear SR register */

/* Set InterFace Control Registers */
out port (_QI ER, 0x0000);
out port (_Q2MEMR, 0x0024);
out port (_Q@DSMR, 0x0105);
out port (_Q2REMR, 0x0001);
out port (_Q@I EMR, 0x0000);

/* Set Menmory Control Regisers */

out port (_Q2DSX, xw 1) ; /* Display size of x */

out port (_QDSY, yw 1) ; /* Display size of y */

out port (_Q2DSAO0, 0x0000); /* Frane buffer O area start address(H) */
out port (_Q@DSA1, 0x0004); /* Frane buffer 1 area start address(H) */
out port (_Q@DLSAH, 0x0019); /* Display list area start address(H) */
out port (_Q2DLSAL, 0x0000); /* Display list area start address(L) */
out port (_Q2SSAH, 0x0008); /* Color area sorce start address(H) */

out port (_Q@WSAH, 0x0018); /* Work area start address(H) */

out port (_Q2DVASH, 0x0000); /* DMA transfer start address(H) */
out port (_(Q2DMASL, 0x0000); /* DVA transfer start address(L) */
out port (_Q@2DMAW 0x0000); /* DAMtransfer word */

/* Display Contral Registers */

out port (_Q2HDS, hsw+xs-3 );
out port (_Q2HDE, hsw+xs- 3+xw) ;
out port (_QVDS, ys );
out port (_Q2VDE, yS+yw );
out port (_QHSW hsw 1 )
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out port (_Q2HC, hc-1 )

out port (_Q2VSP, VC- VSW );
out port (_QVC, Ve );

out port (_Q2DOR, 0x0000) ;

out port (_Q2DOG _DOB, 0x007C);

out port (_Q2CDR, 0x00FC) ;

out port (_Q2CDG _CDB, O0OxFCFC);

swi t ch(DBnode) { /* Enabl e Draw Display */
case 0:
out port (_Q@SYSR, 0x2000);
/* Idl e, Auto Change node, No DVA No Cache, 7604 */
br eak;
case 1:
out port (_Q@SYSR, 0x2040);
/* Idle, Auto Renderring node, No DMA, No Cache, 7604 */
br eak;
defaul t:
out port (_Q@2SYSR, 0x2080);
/* Idl e, manual change noe, No DMA, No Cache, 7604 */

}
}
void init_start(void) /* Initialze transfer procedure */
{
DrawBuffer = O;
flag = 0;
}
short draw start(void) /* Initialize Display List Address Pointer */
{
long CMD_Start Address;
i f(DrawBuffer == 0) /* Display List Start Address */
CMD_St art Address = (I ong) (DI SPLI ST1+UGVBASE) ;
/* Execute BufferO -> Transfer Display List to Bufferl */
el se
CMD_St art Address = (| ong) (DI SPLI STO+UGVBASE) ;
/* Execute Bufferl -> Transfer Display List to Buffer0 */
DI SPLI ST_ptr = (unsigned short *)CMD_Start Address;
return( 0 );
}

short draw_end(short DBnbde, char *first,char quick) /* Execute Display List */

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

/* Manual Change */
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change_com buffer();

/* Transfer command frominternal conmand buffer to UGM */

i nport (_DUMWY) ;

/* Renddering start */
out port (_Q2SYSR, 0x2180) ;

return( 0 );

voi d change_com buffer(voi d)

{
unsi gned short ah,al;
unsi gned | ong CVD_St art Addr ess;
unsi gned short st;

if (flag) {
whil e(1){
st =i nport (_Q@SR);
if ((st & 0x0400)!=0) break; /* Check TRA bit */
if ((st & 0x0200)!=0) {
out port (_Q@SRCR, 0x0200); /* Clear CSF bit */
br eak; /* CHeck CSF bit */
}
}
}
el se {
flag = 1;
}
out port (_Q@SRCR, 0x0400) ; /* Clear TRA bit */

if(DrawBuffer == 0) {
DrawBuf fer = 1;
CMD_St art Address = DI SPLI ST1;

}
el se {

DrawBuf fer = O;

CMD_St art Address = DI SPLI STO;
}

ah = (CVD_StartAddress >> 16L) & Oxffff;

al = CWVD StartAddress & OxfffflL;

out port (_Q@DLSAH, ah) ; /* Change DLSAR */
out port (_Q2DLSAL, al );
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