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DMA fe MAR S DAR fci MAR

I)AR VRAM # DAR

VRAM

VRAM 1_
32 256 K
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MTC 16 64 K

64 KX 4 = 256 K

1 DMAC

/*

* 1

:

DMA

* XC volatile

* 1 volatile

* #define volatile

V
#include <dosl ib. h>

struct DMAREG {

unsigned char csr;

unsigned char cer;

unsigned short sparel

;

unsigned char dcr

;

unsigned char ocr;

unsigned char scr

;

unsigned char ccr;

unsigned short spare2;

unsigned short mtc;

unsigned char mar;

unsigned long spare3;

unsigned char *dar;

unsigned short spare4;

unsigned short btc;

unsigned char bar;

unsigned long spare5;

unsigned char spare6;

unsigned char niv;

unsigned char spare7

;

unsigned char eiv;

unsigned char spare8;

unsigned char mfc;

unsigned short spare9;

unsigned char sparelO;



unsigned char cpr;

unsigned short sparell

;

unsigned char sparel2

;

unsigned char dfc;

unsigned long sparel3;

unsigned short sparel4

;

unsigned char sparel5;

unsigned char bfc;

unsigned long sparel6;

unsigned char sparel7

;

unsigned char gcr;

volatile struct DMAREG *dma;

void mainO

;

void dma_setup()

;

void dma_start()

;

void wai t completeO ;

void clear.f lag()

;

void mainO

SUPER (0);

(unsigned int *)0xe00000 = 0;

dma = (struct DMAREG *)0xe84080 :
/* #2 */

clear f lag()

;

dma.setupO

;

dma start
wai t —completeO

;

clear—f lag()

:

/* CSR */

/* DMA */

/* */

/* */

/* */

void dma^setupO

)

dma->dcr = 0x08

dma->ocr = 0x21

dma-scr = 0x01

dma-ccr = 0x00

dma->cpr = 0x03

dma->mfc = 0x05

dma->dfc = 0x05

60



DMA

dma-mtc = Oxffff;

dma->mar = (unsigned char *)0xe00000;

dma->dar = (unsigned char *)0xe00000;

}

void dma_start ()

{

dma->ccr |= 0x80;

1

void wait completeO

{

whiled (dma->csr & 0x90))
#

>

*

void clear_flag()

{

dma->csr = Oxff ;

2 VRAM ( 1)

I tli 2) 65536

Ilf
•

1 I

J•.
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_ …… 2 VRAM

/*

* 2:

* XC volatile

* 1 volatile

*

* #def ine volatile

*/

#include <dosl ib. h>

struct DMAREG {

unsigned char csr;

unsigned char cer

;

unsigned short spare 1:

unsigned char dcr;

unsigned char ocr

;

unsigned char scr

;

unsigned char ccr;

unsigned short spare2;

unsigned short mtc;

unsigned char *mar;

unsigned long spare3;

unsigned char *dar;

unsigned short spare4;

unsigned short btc;

unsigned char *bar;

unsigned long spare5;

unsigned char spare6;

unsigned char niv;

unsigned char spare7

unsigned char eiv;

unsigned char spare8;

unsigned char mfc;

unsigned short spare9;

unsigned char sparelO;

unsigned char cpr;

unsigned short sparell;

unsigned char sparel2;

unsigned char dfc;



DMA

unsigned long sparel3;

unsigned short sparel4

;

unsigned char sparel5;

unsigned char bfc;

unsigned long sparel6;

unsigned char sparel7

;

unsigned char

}

;

gcr;

struct XFR INF {

unsigned short *adrs:

unsigned short length;

} xfr_inf [512] ;

unsigned short databuf [256*256]

;

volatile struct DMAREG *dma;

unsigned short src data;

void mainO

;

void ini t_screen()

;

void dma_box();

void dma_setup()

;

void dma_start()

;

void wai t_complete()

;

void clear—flag()

;

void mainO

screen (1, 3. 1. 1)

;

SUPER(O);

ini t_ screenO

;

for (i = 0; i<255; i+=4)

dma_box(databuf t 255-i, i t 511-i, i+256, Oxffff)

;

void ini screenO

{

unsigned short *vram, *buf;

unsigned int i. h, s. v;

vram = (unsigned short *)0xc00000;

for (i=0; i<512*512; i++) {



s = i & Oxlf;

v = (i » 5) & Oxlf;

h = ((i » 10) % OxcO);

*vram++ = hsv(h, s, v)

;

}

vram = (unsigned short *)0xc00000;

buf = databuf

;

for (i=0; i<256*256; i++)

*buf++ = *vram++;

}

void dma_box(buf, xl. yl. x2. y2. col)

unsigned short *buf;

unsigned int xl, yl. x2. y2. col

;

(

int i.xlen.ylen;

unsigned short * sadrs;

xlen = x2-xl;

ylen = y2-yl

;

src_data = col

;

sadrs = (unsigned short *)0xc00000;

sadrs += 512*yl+xl;

for(i=0; i <= ylen; i++, sadrs+=512) {

xfr_inf [i]. adrs = sadrs;

xfr_inf [i]. length = xlen;

)

dma = (struct DMAREG *)0xe84080;

clear.f lag()

;

dma_setup(buf. ylen+1)

;

dma start ;

wai t completeO :

clear_f lag()

;

}

void dma_setup(bufadrs. links)

unsigned short *bufadrs;

unsigned int links;

(

dma->dcr = 0x08:

dma-ocr = 0x99;

dma-scr = 0x05;



DMA

dma-ccr = 0x00:

dma->cpr = 0x03;

dma->mfc = 0x05;

dma->dfc = 0x05;

dma->bfc = 0x05;

dma->btc = links;

dma->dar = (unsigned char *)bufadrs;

dma->bar = (unsigned char *)xfr_inf

;

}

void dma_start ()

{

dma->ccr 1= 0x80;

}

void wai t_complete()

{

whiled (dma->csr & 0x90))

void clear_flag()

I

dma->csr = Oxff

;

^ 3 VRAM ( 2)

7-2 x

^ 3 2

'
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/*

* 3 : ITl

* XC volatile

* 1 volati le

*

* #define volatile

*/

# include <dosl ib. h>

struct DMAREG {

unsigned char csr

;

unsigned char cer

;

unsigned short sparel

;

unsigned char dcr;

unsigned char ocr;

unsigned char scr

;

unsigned char ccr;

unsigned short spare2;

unsigned short mtc;

unsigned char *mar;

unsigned long spare3;

unsigned char *dar;

unsigned short spare4;

unsigned short btc;

unsigned char *bar;

unsigned long spare5;

unsigned char spare6;

unsigned char niv:

unsigned char spare7;

unsigned char eiv;

unsigned char spare8;

unsigned char mfc;

unsigned short spare9;

unsigned char sparelO;

unsigned char cpr;

unsigned short sparel 1;

unsigned char sparel2;

unsigned char dfc;

unsigned long sparel 3:

unsigned short sparel4;



DMA

unsigned char sparel5;

unsigned char bfc;

unsigned long sparel6;

unsigned char sparel7

;

unsigned char

1

gcr

struct XPRJNM
unsigned short adrs;

unsigned short length;

struct XPRJNF link;

) xfr.inf [512]

;

unsigned short da tabu f [256*256]

volatile struct DMAREG *dma;

unsigned short src_data;

void main()

;

void ini screen ():

void dina..box ()

;

void (lma_sctup ;

void dma—start ()

;

void wai t_complete()

;

void clear_f lag()

;

void main()

screen (1. 3. 1, 1)

;

surauo):

ini t_screen()

;

for (i = 0; i<255; i+=4)

dma_box(databuf. 255-i. i. 511-i, i+256. Oxffff)

;

void ini

t

screen ()

{

unsigned short *vram, *buf;

unsigned int i. h. s. v;

vram = (unsigned short *)0xc00000;

for (i=0; i<512*512; i++) {

s = i & Oxlf

;

v = (i >> 5) & Oxlf

;

h = ((i » 10) % OxcO);
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*vram++ = hsv(h, s. v)

;

vram = (unsigned short *)0xc00000;

buf = databuf:

for (i=0; i<256*256; i++)

*buf++ = *vram++;

void dma^box (buf, xl, yl, x2, y2, col)

unsigned short *buf;

unsigned int xl, yl, x2. y2. col

;

{

int i.xlen.ylen;

unsigned short *sadrs;

xlen = x2-xl

;

ylen = y2-yl;

src_data = col;

sadrs = (unsigned short *)0xc00000;

sadrs += 512*yl+xl;

for(i=0; i <= ylen; i++, sadrs+=512) {

xfr_inf [i]. adrs = sadrs;

xfr inf [i]. length = xlen;

xfr_inf [i]. 1 ink = &xfr_inf [i+1]

;

>

xfr_inf [i-1]. 1 ink = 0;

dma = (struct DMAREG *)0xe84080;

clear_f lag()

;

dma— setup(buf)

:

dma_start ()

;

wai t completeO

;

clear f lag()

;

void dma_setup(bufadrs)

unsigned short *bufadrs:

I

dma->dcr = 0x08;

dma-ocr = 0x9d:

dma-scr = 0x05;

dma->ccr = 0x00;

dma->cpr = 0x03;



DMA

dma->mfc = 0x05;

dma-dfc = 0x05:

dma->bfc = 0x05;

dma->dar = (unsigned char *)bufadrs;

dma->bar = (unsigned char *)xfr. inf

;

void dma_start()

{

dma->ccr 1= 0x80;

}

void wai t_complete()

I

whi le(! (dma->csr & 0x90))

}

void clear_flag()

dma->csr = Oxff

;
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/* XC

#define volatile

* 1
k

/
ffinclude "stdio. h"

union DAT I

unsigned char cdat

unsigned short sdat

unsigned int idat

float fdat

;

double ddat:

I dat;

struct CIR {

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned int

unsigned short

response;

control

;

save;

restore;

operation_word;

command

;

reservel

:

condition;

operand

;

register_select

/ Not used /



unsigned short reserve2;

unsigned int instruct ion_address;

unsigned int operand—address: /* Not used V

volatile struct CIR *cir = (struct CIR *)0xe9e000;

void main()

;

void wai t _copro()

;

void mainO

{

SUPER (0);

cir->command = Ox5cOO; /* FMOVECR #0, FPO */

wai t_copro(0x0802)

;

cir->command = 0x6400; /* FMOVE. S FPO. xxx */

wai

t

copro(0xbl04)

;

dat. idat = cir->operand;

wai t_copro(0x0802)

;

printf(
w

PAI = %fYn\ dat. fdat)

;

>

void wai t. copro(response)

unsigned short response;

{

unsigned int Lack;

for (i=0; i<0x20; i++) {

ack = ci r->response;

printf (**%04xYn
M

. ack)

;

if ((ack & Oxbfff) == response)

break;

}

printf ( **********¥n")

;

/*

—

- _ -

"900
* 0802

« u********

* 8900

* bl04

4 **********



* 0802

:^
* PAI = 3. 141593

*/

SlN(l.O))

/*

* sin(l.O)

*/

/* XC

* #define volatile

* 1

*/

# include *'stdio. h*'

union DAT {

unsigned char edat

unsigned short sdat

unsigned int idat

float fdat

;

double dda •

1 dat;

struct CIR {

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned int

unsigned short

unsigned short

unsigned int

unsigned int

response;

control

;

save;

restore;

operat ion^word;

command

;

reserve 1

;

condition;

operand;

register select

:

reserve2;

ins true t ion—address

:

operand_address;

/* Not used */

/* Not used */



volatile struct CIR *cir = (struct CIR *)0xe9e000;

void mainO

;

void wai t coproO ;

void mainO

SUPER (0);

dat. fdat = 1.0;

cir->coimnand = 0x440e; /* FSIN. S #1. 0. FPO */

wai t_copro(0x9504)

;

cir->operand = dat. idat

;

wai t_copro(0x0802)

;

cir->command = 0x6400; /* FMOVE. S FPO, xxx */

wait_copro(0xbl04)

;

dat. idat = cir->operand;

wait_copro(0x0802)

;

printfC'SINd.O) = %fYn*\ dat. fdat)

;

void wait copro(response)

unsigned short response;

{

unsigned int i. ack;

for (i=0; i<0x20; i++) {

ack = cir->response;

printf(
M

%04xYn*'. ack)

;

if ((ack & Oxbfff) == response)

break;

}

/*--— --

9504

* 0900

* 0802

% ^u*u***



* 8900

* bl04

* u*u**n*
"802
*

* SIN(l.O) = 0.841471

*/

/*

* 3. 1415+2. 7182

*/

/* XC

* #define volatile

* 1

*/

#include "stdio. h"

union DAT {

unsigned char cdat

;

unsigned short sdat

;

unsigned int idat

;

float fdat

;

double ddat

;

} dat;

struct CIR {

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned short

unsigned int

unsigned short

unsigned short

response;

control

;

save;

restore;

ope ration,,word;

command

;

reservel

;

condition;

operand;

register_select

;

reserve2;

/* Not used */



unsigned int instruct ion_address;

unsigned int operand_address; /* Not used */

volatile struct CIR *cir = (struct CIR *)0xe9e000;

void main()

;

void wait coproO;

void mainO

{

SUPER (0);

dat. fdat = 3. 1415;

cir->coimnand = 0x4400; /* FMOVE #3. 1415. FPO */

wait copro(0x9504)

:

cir->operand = dat. idat;

wai t_copro(0x0802)

;

dat. fdat = 2. 7182;

cir->comniand = 0x4422; /* FADD. S #2. 7183. FPO */

wait_copro(0x9504)

;

cir->operand = dat. idat

;

wait_copro(0x0802)

;

cir->coirnnand = 0x6400; /* FMOVE. S FPO. xxx */

wai t_copro(0xbl04)

;

dat. idat = cir->operand;

wait_copro(0x0802)

;

primf("3. 1415 + 2. 7182 = %fYn". dat. fdat);

)

voia wai t_copro( response)

unsigned short response;

unsigned int i, ack;

for (i=0; i<0x20; i++) {

ack = cir->response;

printf ("%04xYn", ack)

;

if ((ack & Oxbfff) == response)

break;
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/*—
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^ **********
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* **********
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4 **********

* 0802

* 8900

* bl04

4 **********

* 0802
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/* XC

* define volatile

* 1

*/

^define TRUE 1

ffdefine FALSE 0

char *dayofweek[7] = {"SUN" •” M r,”TUE","WED".”THir\"FRl*VSAT"} :

volatile unsigned char *rtc_base = (unsigned char *)0xe8a001

;

volatile unsigned char *rtc. mode = (unsigned char *)0xe8a01b;

unsigned char c- time[2] [7]

;

void mainO

;

int cmp _time()

;

void read time();

void print t ime()

;

void bankO;

void mainO

unsigned int bnk;

SUPER(O);

bank(O)

;

bnk = 0;

read time (c time[bnk =1]);

whi 1 e(! cmp— time (c—t ime[0]. c— time [1]))

read time(c time[bnk 1]):

print_time(c_time[0])

;

int cmp time(src, dst)

unsigned char *src, *dst;

(

unsigned int i

;

for (i=0; i<7; i++)

if (*src++ != *dst++)

return(FALSE)

;

return(TRUE)

;



RTC

void read time(buf)

unsigned char *buf

;

{

volatile unsigned char *rtc;

unsigned int i

;

rtc = rtc.base;

for (i=0; i<3; i++. rtc += 4) {

*buf++ = (*rtc & Oxf) + (*(rtc+2) & 0xf)*10;

}

*buf++ = *rtc & Oxf;

rtc += 2;

for (i=0; i<3; i++. rtc += 4)

*buf++ = (*rtc & Oxf) + (*(rtc+2) & 0xf)*10;

void print. time(buf)

unsigned char buf []

;

(

unsigned int i

;

prinlfC'tYY/MM/DD HII:MM:SS] <%04d/%02d/%02d %02d:%02d:%02d>Yn*'.

1980+buf [6]. buf [5]. buf [4]. buf [2]. buf [1]. buf [0] )

;

printff [Day Of Week ] <%s>Yn". dayofweek[buf [3]]) ;

}

void bank(bnk)

unsigned int bnk;

{

if (bnk)

*(rtc_mode) 1= 1;

else *(rtc—mode) &= 1:
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/*

*

*

(

* XC volatile

* 1 volatile

#define volatile

*/

#include "doslib.h”

#define GP VD1SP 0x10

volatile short *crtc_rl0;

volatile short *crtc_rll;

volatile char *gpip:

void set_xpos(int xpos)

;

void set_ypos(int xpos)

;

void wait_vdi sp (void);

mainO

(short *)crtc rl0= 0xe80014;

(short *)crtc—rll= Oxe8001 6;



(char *)gpip = Oxe8800 1;

SUPER (0);

for (i=0; i<1024; i+=4)

set_ypos(i)

;

for (i=0; i<1024; i+=4)

set_.xpos(i)

;

for (i=1020; i>=0; i-=4)

set _ypos(i)

;

for (i=1020; i>=0; i-=4)

set_xpos(i)

;

exit (0)

;

(

void set_xpos(xpos)

int xpos;

{

wai t_vdisp()

;

*crtc rlO = xpos:

}

void set—ypos(ypos)

int ypos;

I

wai t_vdisp()

;

*crtc_rll = ypos;

}

void wai t_vdisp()

{

whileO (*gpip & GP_VDISP))

t

while(*gpip & GP_VD1SP)

2 4 (C 2.C)

512 X 512 X 16 x 4

239



apage(3)

;

for (i=256; i<512; i++)

line(i.256. i.511. i%16/NASD;

apage(O)

;

void wait vdispO

{

whiled (*gpip & GP_VDISP))

t

while(*gpip & GP_VDISP)

° 3
C 3. C )

_ :
!6 llfti ••. r CTR

L

+ C

• …… 3

/*

*

* CTRL+C

XC volatile

* 1 volatile

* #define volatile

#include "basicO. h”

#include "doslib. h”

volatile short *crtc_r21;

volatile short *crtc_r22;

volatile short *crtc mode;

242



voiauie cnar ^gpip;

char raster_scroll(void)

;

void raster copy (int src. int dst):

void wait_h_sync (void);

void start—raster_copy(void);

void stop_raster—copy(void)

;

void mainO

short r21dat t r22dat;

gpip = (char *)0xe88001 ;

crtc r21 = (short *)0xe8002 a;

crtc_r22 = (short *)0xe8002 c;

crtc_mode = (short *)0xe80480;

C_CUR0FF();

SUPER (0);

r21dat = *crtc—r21:

r22dat = *crtc_r22;

while(raster—scroll 0 != 0x3)

wait.h.syncO

;

stop_raster_copy()

;

*crtc..r21 = r21dat;

*crtc r22 = r22dat:

C C_N();
exit (0)

;

char raster.scrol 1

0

{

char keybuf [8]

;

b.inkeyO(keybuf)

;

if (keybuf[0] == Oxlb) {

b inkeyO (keybuf)

:

swi tch(keybuf [0]) {

case 0x55: rol Lup()

;

break;

0x4a: roll down();case



break;

default: break;

1

}

return(keybuf [0]) ;

roll_up()

raster_copy(0, 128)

;

for (i=0; i<123; i++)

raster copy(i+l, i)

:

raster_copy(128. 123)

;

roll down ()

raster_copy(123, 128)

;

for (i = 123; i>0; i—

)

raster—copy (i-1, i)

:

raster_copy(128. 0)

;

void raster_copy (src, dst)

int src, dst;

{

dst &= Oxff;

src & = Oxff;

wai t_h sync()

:

stop—raster_copy
;

*crtc_r21 = 0x3;

*crtc_r22 = (src « 8) I dst;

start raster copy();

void start_raster copy()

44
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*crtc_mode 1= 0x8:

void stop_raster_copy()

{

crtc mode & = 0x7;

void wai t_h_sync()

{

int dat;

while((*gpip & 0x80) == 0x0)

while((*gpip & 0x80) == 0x80)

©4 (C 4.C)

256 X 256 1
fti fti

0

…… 4

/*

*

* 256 X 256

0

*

*

0

* XC volatile

* 1 volatile

#define volatile

*/

#inclade basicO.

h

short *vram;

245



volatile short

volatile short

volatile char

volatile short

volatile short

*crtc_r21;

*crtc_mode;

*gpip:

*crtc—rl2;

*crtc rl3;

short r21dat

;

int pos_x, pos _y;

void ini t (void)

;

void h clr(void)

:

void wait_v—sync (void);

char g_move(void)

;

mainO

{

screen(0, 0, 1, 1)

;

vram = (short *)0xc00000;

gpip = (char * 0xe88001 :

crtc_r21 = (short *)0xe8002a;

crtcjnode = (short *)0xe8048 0;

crtc_rl2 = (short *)0xe80018;

crtc—rl3 = (short *)0xe8001 a:

pos— x = pos_y = 0;

printf (''High Speed Clear TestYn**);

SUPER (0);

r21dat = *crtc_r21;

initO;

h_clr();

while(g_move() != 3)

t

*crtc_r21 = r21dat;

exi t (0)

;

)

void init()

short col

;

for (i=0; i<1024*1024; i++)

*vram++ = col++;
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void h_clr()

{

wait_v_sync()

;

*crtc_r21 = Oxf;

*crtc_mode = 0x2;

wai t_v_sync()

;

>

void wait v sync()

{

while(*gpip & 0x40)

whiled (*gpip & 0x40))

char gjnove()

{

char keybuf [16]

;

b.inkeyO(keybuf)

;

if (keybuf[0] == 0x8)

*crtc_rl2 = pos_x++;

if (keybuf[0] == Oxlb) {

b. inkeyO (keybuf)

;

swi tch(keybuf [0]) {

case 0x53: *crtc_rl2 = pos_x—

;

break;

case 0x55: *crtc_rl3 = pos_y++;

break;

case 0x4a: *crtc_rl3 = pos_y—

;

break;

default: break;

return(keybuf [0]) ;
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/*

* 65536 4

* XC volatile

* 1 volatile

* #define volatile

*/

Jfinclude
”
basicO. h”

#include "graph, h”

void mainO

;

void ini t_screen()

;

void move_screen()

;

void delay()

;

volatile unsigned short *x0 = (unsigned short *)0xe80018;
volatile unsigned short *y0 = (unsigned short *) 0xe8001 a:

volatile unsigned short *xl = (unsigned short *)0xe8001c;
volatile unsigned short *yl = (unsigned short *)0xe8001e;
volatile unsigned short *x 2 = (unsigned short *) 0 xe80020 ;

volatile unsigned short *y2 = (unsigned short *) 0xe80022
:

volatile unsigned short *x3 = (unsigned short *)0xe80024
:

volatile unsigned short 3 = (unsigned short Oxe80026
;

void main(argc, argv)

int argc;

char *argv[];

init_screen()

;
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SUPER (0);

move_screen()

;

}

void ini t_screen()

{

unsigned int \, j. col

;

screen( 1, 3. 1, 1)

;

window(0. 0. 511. 511)

;

for (i=0; i<256;i++) {

col = i*256;

for (j=0; j<256; j++)

pset(128+j. 128+i.col+j);

void move_screen()

{

unsigned int i

;

for (i=0; i<128; delayO. i++) {

*x0 = 511-i;

*y0 = 511-i

;

*xl = 511-i;

*yl = i;

*x2 = i;

*y2 = 511-i;

*x3 = i;

*y3 = i;

void delayO

{

unsigned int i

;

for (i=0; i<5000; i++)



©R 768X 51

2

65536
(VI. C)— ""

768 X 512 16

CRTC 768 X 512 1 512 X 512

65536 • !^ (
512 X 512 100 100

i

768 X 512 65536

/*

* 7 6 8 x 5 1

2

6 5 5 3 6 )

*

* XC volatile

* 1 volatile

* #define volatile

*/

#include "stdio. h

Jfinclude "dosl ib. h”

mainO

short vram, *crtcr20, *vcrl, *palette;

s. v;

(short *)0xc00000

(short *)0xe80028

(short *) xe82400

(short *)0xe82000

vram =

crtcr20 =

vcrl =

palette =

SUPER (0);

screen(2, 0• 1, 1)

;

*crtcr20= 0x0316;

vcrl = 3;

for (i=0x0001; i<=0xl0000; i+=0x0202)

*palette++ = i;

*palette++ = i;

}

for (h = 0; h < 192; h++)

/* G-Vram Start Address */

/* CRTC R20 */

/* Video Controller R1 */

/* Palette Register */
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/*

* 2

* XC volatile

* 1 volatile

* #define volatile

*/

#include basicO.h

#include "graph, h

#define GREEN 0xf800

#define RED 0x07c0

#define BLUE 0x003e

#define INTENS 0x0001

void ini t_palette()

;

unsigned short *gpal = (unsigned short *)0xe82000;

volatile unsigned short *video_rl = (unsigned short *)0xe82500;

volatile unsigned short *video_r2 = (unsigned short *)0xe82600;

mainO

{

screen(l, 2, 1, 1)

;

locate(20 f 10)

;
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printf(”GRl + GR2 + Text Half toneYn”
apage(O)

;

fill (110. 110, 400.400.2);

filKl 28.128 .384. 384.3);

apage(l)

;

fill (100, 100. 255. 255, 7):

SUPER (0);

init_palette()

;

video.rl = (*video_rl & Oxff)
| 0x2400

*video_r2 = (*video.r2 & Oxff)
I OxlfOO

void ini t_palette()

unsigned short *p

P = gpal

;

for (i=0

p++

*gpal++ =

*gpal++ =

*gpal++ =

*gpal++ =

*gpal++ =

*gpal++ =

*gpal++ =

*gpal++ =

i<0xl00; i++)

BLUE;

RED;

BLUE
I

GREEN;

GREEN
I

GREEN
I

BLUE I

RED;

BLUE;

RED;

RED I GREEN

o BG & (S 1.C)

PCG BG _ fri

…… 8 BG

&

/*

* BG &
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* XC volatile

* 1 volatile

* #define volatile

V
#include 'basicO. h

volatile unsigned short *bgscrlxO= (unsigned short *)0x00eb0800

volatile unsigned short *bgscrlyO= (unsigned short *)0x00eb0802

volatile unsigned short *bgctrl = (unsigned short *)0x00eb0808

volatile unsigned short *bgtext = (unsigned short *)0x00ebc000

volatile unsigned short *pcg = (unsigned short *)0x00eb8000

volatile unsigned short *spscrl = (unsigned short *)0x00eb0006

volatile unsigned short *videor3 = (unsigned short *)0x00e82600

volatile unsigned short *videor2 = (unsigned short *)0x00e82500

volatile unsigned short ^palette = (unsigned short *)0x00e82220

void mainO

{

unsigned int i,j:

screend, 3, 1, 1)

;

SUPER (0);

bgscrlxO = 0;

bgscrlyO = 0;

*videor3 |= 0x40;

*videor2 = (*videor2 & Oxff)
I
0x1200;

for (i=0; i<0xl0; i++)

*palette++ = ((i & l)?0x3e:0) I ((i & 2)?0x7c0:0)
I

((i & 4)?0xf800:0) I ((i & 8)?1:0);

for (i=0; i<0x80; spscrl += 4, i++)

spscrl = 0;

for (i=0; i<0xl0; i++)

*pcg++ = 0x1111;

for (i=0; i<0xl0; i++)

*pcg++ = 0x2222;

for (i=0; i<0xl0; i++)

*pcg++ = 0x4444;

for (i=0; i<0xl0; i++)

*pcg++ = 0x8888;

for (j=0; j<4; j++)

for (i=0; i<0xl0; i++)

*pcg++ = 0;



*bgctrl = 0x201;

for (i=0; i<0x800; i++)

*bgtext++ = 0x0100;

for (i=0; i<0x800; i++)

*bgtext++ = 0x0101;

for (i=0; i<1024; i++) {

bgscrlxO = i

;

for (j=0; j<5000; j++)

for (i=0; i<1024; i++) {

bgscrlyO = i

;

for (j=0; j<5000; j++)

exit (0)

;
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WRITE HBDDHB bitO

!

SE92001

R
PUY'

/REC

1

j

—
0•

1

[ !

ADPCM

W
1

1

i

1

1

REC
ST

PLAY

|ST
SP //

SE92003 R/W
\ T

Data…
1 1 i

1 1
1

Data n

PPI
(
i 8255) C /

QQQj DHBDBB
SE9A005 TTTMMmU 1

SE9A007
i

Elit Sei
1

i

1 Data c

OPM
(
YM 2151) No . = $1 B ($ E900(m$1 B

ADPCM te DMAC X 68000 DMAC
3 ADPCM DMAC DMA

•©1 ADPCM
I

ADPCM ftdS 294 33 7

ADPCM m(
T

{

V/ •’’

©•©2 ADPCM

ADPCM / 294 34

2 1 0/#:
ADPCM
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bit 7 bitO

PLAY
/REC

1

1

:

Sl! /
:

…… 34 ADPCM $E92001 )

bit 7 6 5 4 3 2 1 bitO

.0• REC ST PLAY ST SP

1
:/

//

1

:

ADPCM
//

1

:

ADPCMSS
0 //

f?•!•

0

, *!•• ADPCM W•# 1/2 VDD W i t

1/2 VDD : j

©•0 3 ADPCM

ADPCM :S 35

ADPCM 2 4

4 4 4

4 ±

3

IfeW:
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bit 7 6 ^ 5 ^ 4 3 2 f 1 bitO

Data n^i Data n

I

i

n +

1

ADPCM n ADPCM

1:

0:

€>•© 4
!

PPK8255) C

)11 ) PP 1 ? )H

ADPCM ) H 296
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&
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T OFF,
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X
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3 2bit 7 6 5 bitO

I0A6 I0A5 PC5 PC4 Sampling Rate
1

|

PCM PAN

ADPCM
11: OFF
10: ON
01 : ON
00: ON

ADPCM
11:()
10: 7.8k/4MHz, 15.6K/8MHZ)
01 // 5.2k/ // 10.4K/ // )

00: // i^a9k/ // 7.8K/ // )

»1
1 :

0:# 2

1:

0:# 1 A
1: A

0:

JM B

1: B

0:

©•©5 PP 8255)

PPI .^* c /
ppi /
S 37 7’0’ 8255/ 1 3 C

0
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1 /
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X 68000 ADPCM OPM (FM LSI )
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1

B
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4
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3

ADPCM 0

$1F 1
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•…… 38 OPM No.=$1B)

bit 7 6 5 4 3 2 1 bitO

|

OPM LFO

FDD READY
1:

0:

ADPCM
1 4 MHz
0 8 MHz

$1B)

ppi /
…… ADPCM $1F

/*

* A D P CM

* XC volatile

* 1 volatile

* #define volatile

*/

#include <dosl ib. h>

struct DMAREG {

unsigned char csr

;

unsigned char cer

;

unsigned short sparel;

unsigned char dcr

;

unsigned char ocr

;

unsigned char scr

;

unsigned char ccr

;

unsigned short spare2;

unsigned short mtc;



unsigned char mar:

unsigned long spare3;

unsigned char *dar;

unsigned short spare4;

unsigned short btc;

unsigned char *bar;

unsigned long spare5;

unsigned char spare6;

unsigned char niv;

unsigned char spare7;

unsigned char eiv;

unsigned char spare8;

unsigned char mfc;

unsigned short spare9;

unsigned char sparelO;

unsigned char cpr;

unsigned short sparell

;

unsigned char sparel2;

unsigned char dfc;

unsigned long sparel3;

unsigned short spareH

;

unsigned char sparel5;

unsigned char bfc;

unsigned long sparel6

;

unsigned char spareH;

unsigned char

}

gcr;

volatile struct DMAREG *dma;

volatile unsigned char *ppi_cwr; /* 8255 */

volatile unsigned char *opnLregno: /* OPM V
volatile unsigned char *opnLdata: /* 0PM */

*/

volatile unsigned char *adpcm command; /* ADPCM

volatile unsigned char *adpcm status: /* ADOPCM */

volatile unsigned char *adpcm_data; /* ADPCM V

#define BUFS1ZE 0x400

unsigned char pcmbuf [BUFSIZE]

;

void mainO

;

void create. adpcmdataO

;

void adpcm outsel 0

:
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void adpcm_sample()

;

void adpcm_clksel ()

;

void adpcm_stop()

;

void adpcm_start ()

;

void dma_setup()

;

void dma start ()

;

void wai t_complete()

void clear_f lag()

;

void main(argc r argv)

int argc;

char *argv[]

;

i. pan. sample, elk;unsigned int

if (arge >= 2)

pan = atoi (argv[l ])

else pan = 0;

if (arge >= 3)

sample = atoi (argv[2])

;

else sample = 0;

if (arge >= 4)

elk = atoi (argv[3])

;

else elk = 0;

SUPER (0);

dma

ppLcwr

opm_ regno

opm_data

adpcm^comniand

adpcistatus

adpem data

(struct DMAREG *)0xe840c0

(unsigned char *)0xe9a007

(unsigned char *)0xe90001

(unsigned char *)0xe90003

(unsigned char *)0xe92001

(unsigned char *)0xe92001

(unsigned char *)0xe92003

adpcm_stop()

;

create_adpcmdata(pcmbuf, BUFSIZE)

;

adpcm_outsel (pan)
;

/* Panpot Control */

adpcm_sample(sample)
; /* Sampling rate

adpcm_clksel(clk); /* ADPCM Clock */

clear_f lag()

;

dma setup()

;

dma_start ()

;

adpem st art ()

:

*/



wait_complete() ;

adpcm_stop() ;

clear_f lag()

;

}

void create_adpcmdata(buf f length)

unsigned char *buf

;

unsigned int length;

{

whi le(length—

)

*buf++ = Oxlf;

}

void adpcm_outsel(sel

unsigned int sel

;

{

*ppi_cwr = (0 « 1) I ((sel » 1) & 1); /* Left */

*ppi_cwr = (1 « 1) I (sel & 1); /* Right */

}

void adpcm_sample(rate)

unsigned int rate;

I

*ppi_cwr = (2 « 1) I
((rate » 1) & 1);

*ppi_cwr = (3 « 1) I
(rate & 1);

}

void adpcm_clksel (sel)

unsigned int sel

;

{

*opm_regno = 0x1 b:

*opm_data = (sel & 1) « 7;

}

void adpcm_stop()

{

*adpcicoimnand = 0x1;

}

void adpcm start ()

{

adpcm.command =0x2;
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void dma_setup()

{

dma->dcr = 0x80;

dma->ocr = 0x32;

dma->scr = 0x04;

dma->ccr = 0x00;

dma->cpr = 0x08;

dma->mfc = 0x05;

dma->dfc = 0x05;

dma->mtc = BUFSIZE
dma->mar = pcmbuf

;

dma->dar = (unsigned char *)adpcm_data;

void dma_start()

I

dma->ccr 1= 0x80;

}

void wai complete

{

whiled (dma->csr & 0x90) && ! (*adpcm_status & 0x80))

void clear.flagO

{

dma->csr = Oxff;

.4 ADPCM

ADPCM

X

68000 ADPCM
ADPCM LSI YM2608 (OPNA)

ADPCM
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'

f
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SCC
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CRC : 4/
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ft /

hi

IJ;

Information
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SDLC EOP /
•

Monosync/Bisync

FM DPLL
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fi
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Monosync

Data
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1
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<
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•…… 3

:

iij Sync Flag

:: CRC

External Sync LSI SYNC

RS-232C v
X 68000 LSI SYNC?•

X 68000

0•0 Async(
2

1

’0’ ^
1 W ’1’

0

1 1.5 2’0’

1

T

fi’0’ 1



0•0 2 Monosync (
Monosync M/

Async 1

SYNC(
W CKC SYNC

SCC WK 7 Wi )
Async 1

SYNC

SCC Monosync )H

6:

0

SCC SYNC N—
Wi

0.0 3 Bisync(
Bisync (Binary Synchronous Communication) IBM Pft

SYNC 2 Monosync

W 4 Bisync W BCC Block Check

Code M CRC SOH STX

5

Bisync Monosync N) SYN
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• 4 Bisync

SYN SYN S0H STX

\

TEXT
ETX
or

!

BCC
1 -4 4

ETB
1

…… 5

SOH $01 Start Of Heading

STX $02 Start of Text

ETX $03 End of Text

EOT $04 End Or Iransmission

ENQ $05 ENQuiry

ACK $06 ACKnowledge

DLE $10 Data ink Escape

NAK $15 Negative AcKnowledge

SYN $16 SYNchronous Idle

ETB $17
End of Transmission

Block

IBM DLE($10)

• • •
• SYN ($16) DLE

SYN ($1016 2 S10

DLE $10 (S1010) 2/ DLE CRC

SCC Bisync

CPU DLE/ CRC

0•0 4 External Sync ( )
M Monosync Bisync

SYNC
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X 68000 SCC SYNC •

0.0 5 SDLC

Monosync Bisync

SDLC

W 6 SDLC Bisync DLE SYN• SDLC

T 6 ’011111 10’ 8

’1’ 5

’0’

’1’ 5 ’0’ ’0’’ 1
’ 6

SDLC 1

1 fi• [iil

S3

SDLC 8

$FF ^
fc ^

8

— FCS (Frame Check Seaquence) 16

CRC <

SDLC

_
|

•01111110. (8 bit) (8 bit) Inforn
(

FCS
(16,bit)

312



see

CRC MM SDLC CRC-CCITT

SCC WR 5 2 ’0’ CRC-CCITT

CRC^^/
•0 SDLC

SDLC SDLC &• 1 • 1 W )

2 ^ 1 •
H SDLC

M 7

SDLC h

N 2

2 1

1 2

EOIMEndOf Po ’11111110 SDLC

SDLC T 5 ’0’

EOP ) 2 EOP

EOP We’0’’ 1’

W EOP

• …… 7 SDLC
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SCC : H

•
16 N

Si f SCC PCLK/•• X 68000

5 MHz) PC f= PC/(2x(N +2>)
M
,

f •^ (ji
. bps) 16 32

M
SCC •
: SCC

• ia 32^ 64

W 8 x 1 6

X

68000 5 MHz
t f • •

1 M 2

3

SCC 4

9

NRZ T ’’ ’ 1’ ’’

NRZI ’’ 1’ FM 1
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)
(bps ) (bps )

38400 2 ($0002) 39062.5 1.017

19200 6 ($0006) 19531.3 1.017

9600 14($ 000E) 9765.6 1.017

4800 31 (S 001 F) 4734.8 0.986

2400 63 (S 003F) 2403.8 1.002

1200 128 ($0080) 1201.9 1.002

600 258 ($0102) 601.0 1.002

300 519 ($0207) 299.9 1.000

150 1040 ($0410) 150.0 1.000

75 2081 ($0821) 75.0 1.000

* x 16

•…… 9 SCC

* MANCHESTERU .
NRZ



’0’ T fe
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NRZ

DPLLN
SCC NRZI WR 10 5 6

) DPLL FM WR 14 5 6 7)
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ft - … /

4 DPLL
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NKZI FM •
DPLL NRZI •• bps) 32 FM • 16

DPLL

• •
fzi ^JK

° h

•
: 10

SYNC SDLC

t

• :^
DCD ]^
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Rx

i

G 2•;H••

E/S(/
RS-232 C SCC 4:

3

M W
R

R

0 W

*7 see

X 68000 SCC w 11 ; M 12

SCC 7 2

$E98001 $E98005) SCC

$£98003* $E98007) : fi•
SCC W 12 16

…… 11 SCC

bit 7 6 5 4 3 2 1 bitO

$ E98001 B

$ E98003 B

$ E98005 A

$ E98007 A
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WR 5
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WR /SDLC
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t $ E98003( B )

WR 9 CPU • SCC
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WR 11

WR 12

WR 13

R 13:
•
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WR 15/ /
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RR 1 Rx • S

RR 2

RR 12

RR 13

I A

RR 8 $ E98007( A) t $ E98003( B )

RR 10 FM Missing Clock , SDLC
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SCC WRO RRO)

WRO

WR RR
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: •
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•
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•…… 13 WRO

bit 7 6 5 4 3 2 1 bitO

CRC Reset Command Command Code Register Select

SCC
1 1 1: IUS
1 10:

101:

1 00:

011:

0 1 0:

00 RR/WR 8 15)

000••
11: /EOM
10: CRC

01: CRC:

0 5, 4, 3 (Command Code)

WR0 5, 4, 3 3 SCC

S;

111 ( IUS

•.

0

i

110 (

Rx W RR 1 ^: 4

Rx SCC

W
Rx c

101 (

’ ’
J•

-• IUS

4:
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100 (

WR 1 3 4
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011(
SDLC 8 13 T> IH
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EOM ) T

0

010 (

E/S(/ D
E/S RR 0 T’0’

001 (

WRO 3 SCC

8

tlh 5, 4, 3 ’001’ 7 6 ??;’00’(

WR 0 i !
•• S 801••

Command Code ’001’
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SCC 0
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0 2 , 1 ,

0

(Register Select)/ fJi see’000’ ’111’ S 0
7 S 8

Command Code ’001’ 8 15

0-02 WR1

WR 1 14 WR 1 /
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•…… 14 WR 1

bit 7 6 5 4 3 Z
1

bitO

Wait/DREQ"lwait/DREQ|Wait/DREQ Py IMT MaHo "f

Parity is
|

Tx INT |_E/S INT

Enable Function on Rx/Tx
t

[Spec. Condition Enable Enable

1:

0:

1:

0: //

1 : Rx

: //

1 1: Rx

1 0: ( R* S ) fl

01: // ) "

00:

1 : W/REQ
0: //

1

:

W/REQ DMA
0 // Wait

1:W/REQ
0 //

D 7, 6,5 (W/REQ

SCC W/REQ W/REQ

SCC fe

DMA CPU DMAC fe

X 68000 •
7 W/REQ 1 • T

W/RECH X 68000 W/REQ’0’

6 W/REQ DMA
iPJifV: K T DMAIWIs ’0’ Wait {

5 W/REQ |j {
t m ’0’



4, 3(

11 ( Rx

Rx 4:

11 WRO

DMA fci

X

68000 SCC DMAC

10 (

X 68000 1

CPU Rx

Rx Rx

W RK 1 4

01 (

UjfWV: •i•
Rx fl•• Rx

4:

00 (

CPU •.
RR 0 |

ii
] B RR 2

CPU RK 0 RR 2 “
C

2 ( Rx

RX 1

Rx
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II 7,6(
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(Monosync Bisync) SDLC 8 i• ri
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•…… 16 WR3

bit 7 6 5 4 3 2 1 bitO

Rx bit/char.
Auto

Enable
Enter

Hunt Mode
Rx CRC
Enable
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Search Mode

SS m\ ^ Enab,e

1
:

0: //

SDLC
1

:

WR6

0:

SDLC
1: 4bit

0:

SDLC
1:WR6

0:
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0 //

1 :
/

0:

1: •555=• er§=•
:
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SDLC 1

WR 6 4

4

U (
T ’0’

see $ ’’

0-05 WR4

rtdK W 17 •

D 7, 6(/
x 16 ^

4 1/16 M x 1 ) j

B 5,4(
M 3, 2’00’ N

11 (

SCC SYNC

X

68000 SYNC



see
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bit 7 6 5 4 3 2 i bitO

Clock Mode SYNC Mode STOP Bit
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Even/Odd
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Enable

1:

0 //

1:
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1 1: 2

10: // 1.5 //

01 // 1 //

00 //
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01: 16 Bisync)
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1
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10 (SDLC

SI)LC!PJim WR 7
’011111 10’>WR 6

WR 5 CRC-CCITT
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Send
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CRC
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//

CRC
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’
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B 4(
T TxD’0’ /

0

Monosync … 7
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SYNC? SYNC e SYNC 2
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ADR 7 ADR s ADRs ADR 4 ADR 3 ADR? ADRi ADRo
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WR7
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»
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B
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:
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=
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/*

* FDC
* XC volatile

* volatile

* #define volatile

*/

#include <doslib . h>

struct DMAREG {

unsigned char csr ;

unsigned char cer ;

unsigned short sparel ;

unsigned char dcr ;

unsigned char ocr ;

unsigned char scr
;

unsigned char ccr ;

unsigned short spare2;

unsigned short mtc ;

unsigned char mar ;

unsigned long spare3;

unsigned char *dar ;

unsigned short spare4;

4



unsigned short btc;

unsigned char bar;
unsigned long spare5;

unsigned char spare6;

unsigned char niv;

unsigned char spare7;

unsigned char eiv;

unsigned char spare8;

unsigned char mfc;

unsigned short spare9;

unsigned char sparelO;

unsigned char cpr;

unsigned short sparell

;

unsigned char sparel2

;

unsigned char dfc;

unsigned long sparel3

unsigned short sparel4

unsigned char sparel5

unsigned char bfc;

unsigned long sparel6;

unsigned char sparel7;

unsigned char gcr;

volatile struct DMAREG *dma;

volatile unsigned char *fdc_stat = (unsigned char *)0xe94001
volatile unsigned char *fdc.data = (unsigned char *)0xe94003
volatile unsigned char *fdd.sel = (unsigned char *)0xe94007
volatile unsigned char *int_stat = (unsigned char *)0xe9c001

#define BUFSIZE 0x400

unsigned char diskbuf [BUFSIZE]

;

void mainO;
void fd_wai thready ()

;

void fd_seek();

void motor_on();

void motor_off ()

unsigned int fdc_sense_ int_stat ()

;

void fdc_int_mask()

;

void fdc_send_coimnand()

;

void fdc_read_status()

;

void fdc sendO;
unsigned int fdc_read();



void dma _setup() ;

void dma start 0

;

void dma_stop();

void wai t_complete()

;

void clear— flag()

:

void main(argc. argv)

int argc:

char *argv[]

;

{

unsigned int i. j. block, track. sector, head;

unsigned char c;

if (argc < 2)

block = 0;

else block = atoi (argv[l ])

printf ("block #= %d¥n”. block):

printfT Track = %dYn", track = block » 4);

printfC Head = %d¥n
M

,head = (block & 0x8) » 3);

printfT Sector = %d¥n
M

, sector = (block & 0x7)+l);

SUPER (0);

fdc_int_mask()

;

printf ("Motor 0N!Yn ")

;

motor_on()

;

printfC'Wait ReadylYn");

fd_wait. ready ()

;

printf(
M

SEEK!Yn-);

fd_seek( track)

;

dma = (struct DMAREG *)0xe84000;

clear_f lag()

;

dma—setupO

:

dm start ()

;

printfTREAD DATA!¥n”
fdc_ send —command (track, head, sector

printfCWait CompletelYn*')

;

wai t_complete()

;

printf (''Read Status =");

fdc_read statusO

;

for (i=0; i<BUFSlZE; i+=0xl0) {

for (j=0; j<0xl0; j++)

printf ("%02X diskbuf [i+j])

;

for (j=0; j<0xl0; j++) {

c = diskbuf [i+j]

;

if ((c < 0x20) II (c >= OxeO) II ((c >= 0x80) && (c < 0xa0)))

printf r
else printfT%c". diskbuf [i+j])

:



printf ("Yn")

;

>

motor off ()

:

fdc_int_umask()

;

void fd wait ready ()

{

do {

fdc_send(0x04)

;

fdc_send(0x00)

;

} while fdc—read() & 0x20) == 0):

I

void fd seek (track)

unsigned int track;

(

fdc. send(0x0f)

;

fdc_send(0x00)

;

fdc send (track):

fdc_sense_int_stat()

;

}

unsigned int fdc_sense„int stat()

(

unsigned int stat;

while(!(*int_stat & 0x80))

fdc_send(0x08)

;

printfC Interrupt Status =
");

printf ("%02X
M

.stat = fdc^readO);

printf("%02X¥n
M
.fdc.read );

return(stat)

;

voia motor on()

{

*fdd sel = 0x80;

)

void motor_off()

{

*fdd_sel = 0x00;



void fdc_int_mask()

{

*int_stat &= Oxfb;

}

fdc int umaskO

(

*int stat 1= 0x4:

)

void fdc._send_coimnand(trk. head, sect)

unsigned int trk. head, sect;

fdc send (0x46)

;

/* Command */

fdc.send (head «2): /* HD/US1/US0 */

fdc_ send(trk)

;

/* Cylinder */

fdc— send (head) ;
/* Head */

fdc_send(sect) /* Record (Sec tor)

fdc_send(0x03) /* Num(Block Length)

fdc send (0x08) /* EOT */

fdc_.send(0x35) /* GSL */

fdc send (0x00) /* DTKNot Used) */

void fdc_read_status()

(

unsigned int i

;

for (i = 0; i<0x7 i++)

printf(” 02X”.fdc_read ):

printf (..Yn..)

:

}

void fdc_send(dat)

unsigned int dat

;

{

unsigned int stat;

printf ("Send :-X02X¥n
#

. dat)

;

whi le((*fdc stat & OxcO) != 0x80)

*fdc_data = dat;

unsigned int fdc_read()

while((*fdc_stat & OxcO) != OxcO)



return(*fdc_data)

;

void dma setup()

{

dma->dcr = 0x80;

dma->ocr = 0xb2;

dma->scr = 0x04;

dma-ccr = 0x00;

dma->cpr = 0x08;

dma->mfc = 0x05;

dma->dfc = 0x05;

dma->mtc = BUFSIZE:

dma->mar = diskbuf;

dma->dar = (unsigned char *)fdc_data;

void dma start

I

dma->ccr 1= 0x80;

>

void wait—completeO

(

whi le(! (dma->csr & 0x90))

void clear.flagO

dma->csr = Oxff;
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/*

* S AS I

*

* XC volatile

* 1 volatile

* ^define volatile

*/

#include <doslib. h>

struct DMAREG {

unsigned char csr

;

unsigned char cer

;

unsigned short spa re 1

;

unsigned char dcr

;

unsigned char ocr

;

unsigned char scr

;

unsigned char ccr

;

unsigned short spare2;



unsigned short mtc;

unsigned char *mar;

unsigned long spare3;

unsigned char *dar;

unsigned short spare4;

unsigned short btc;

unsigned char bar;

unsigned long spare5;

unsigned char spare6;

unsigned char niv;

unsigned char spare7;

unsigned char eiv

unsigned char spare8;

unsigned char mfc;

unsigned short spare9;

unsigned char sparelO;

unsigned char cpr;

unsigned short sparell

;

unsigned char sparel2;

unsigned char dfc;

unsigned long sparel3;

unsigned short sparel4

;

unsigned char sparel5;

unsigned char bfc;

unsigned long sparel6

;

unsigned char sparel7

;

unsigned char gcr;

volatile struct DMAREG

volatile unsigned char

volatile unsigned char

volatile unsigned char

volatile unsigned char

volatile unsigned char

*dma:

*sasi„data;

*sasi status;

*sasi_seL ff

;

*sasi_reset

;

*sasi sel on;

#define BUFSIZE 0x100

unsigned char diskbuf [BUFSIZE]

;

#define BUSFREE—PHASE 0x00

#define SELECT I ON.PHASE 0x02



#define COMMAND_PHASE OxOa

tfdefine DATAJEAD.PHASE 0x06

#define STATUS_PHASE OxOe

#define MESSAGE.PHASE Oxle

#define REQ_BIT 0x01

void mainO

;

void sasi— select ()

;

vo i d sas i —send—command ()

;

void sasi_sen _byte() ••

unsigned int sasi. get _status()

;

unsigned int sasi_get_message()

;

void wait—sasi_status
;

void dma_setup()

;

void dnia__start()

;

void dma_stop();

void wai t_complete()

;

void clear— flag(

void main(argc t argv)

int argc;

char *argv[]

;

{

unsigned int i, j, id. blk no, blk—h, blkjn blk—1

;

unsigned char c;

if (argc >= 2)

blk .no = atoi (argv[l ])

else blk. no = 0;

if (argc >= 3)

id = atoi (argv[2])

;

else id = 0;

blk_l = blk_no & Oxff

;

blk_m = (blk.no » 8) & Oxff;

blk.h = (blk.no » 16) & Oxlf;

printf ("Block# = %d(%06X) [%02X:%02X:%02X] Drive = %d¥n".

blk no blk no, blkji. blkjn, blkj, id):

for (i=0; i<BUFSIZE; i++)

diskbuf[i] = 0;
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SUPER (0);

dma = (struct DMAREG *)0xe8404 0;

sasi data = (unsigned char *)0xe9600 1;

sasi_status = (unsigned char *)0xe96003 :

sas sel_off = (unsigned char *)0xe96003 :

sasi—reset = (unsigned char *)0xe96005;

sasi—se on = (unsigned char *)0xe96007 :

clear.f lag()

;

dma_setup()

;

sasi_select (id)

;

sasi„send_command(8, blk h, blkjn, blk_l.

l

f 0)

;

wait_sasi_status(DATA—READ_PHASE REQ_BIT

dma_start ()

;

wait—complete

clear_f lag()

;

printf ("STATUS = ”
printf ( %02XYn*\ sasi_get_status )

;

pr in tf (MESSAGE =
");

printf ("%02XYn” sasLgetjnessageO)

:

for (i=0; i<BUFSIZE; i+=0xl0) {

for (j=0; j<0xl0; j++)

printfC*%02X ", diskbuf [i+j])

;

for (j=0; j<0xl0; j++) {

c = diskbuf [i+j]

;

if ((c < 0x20) ||(c >= 0xe0)|| ((c >= 0x80) && (c < 0xa0)))

printf('”
else printf diskbuf [i+j])

;

}

printf rYn")

;

void sasi—select(id)

unsigned int id;

{

unsigned int stat;

if (stat = *sasi_status) {

printf ("SASI stat = %dYn** f stat)

;

exit (1)

;

}

*sasi sel on = 1 « id;



wait_sasi_status (SELECT ION_PHASE)

;

*sasi_sel_off = 0;

I

void sasi_send_command(pl, p2, p3, p4, p5. p6)

unsigned int pi, p2, p3.p4.p5, p6;

{

sasi_send_a_byte(pl)

;

sasi_send_a_byte(p2)

;

sasi_send_a_byte(p3)

;

sasi_send_a_.byte(p4)

;

sasi_send_a_byte(p5)

;

sasi send_a_byte(p6)

;

void sasi—send_aj>yte(dat)

unsigned int dat

;

{

wait_sasi.status(COMMAND_PHASE
I
REQ.BIT);

sasi data = dat;

unsigned int sasi—get statusO

{

wait_sasi_status(STATUS_PHASE I REQ.BIT);

return ((unsigned int)*sasi_data)

;

}

unsigned int sasi get messageO

{

wait—sas status(MESSAGE—PHASE I REQ_BIT:

return ((unsigned int)*sasi_data)

;

}

void wai t_sasi_status(dat)

unsigned int dat

;

{

while(*sas status != dat)
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void dma_setup()

{

dma->dcr = 0x80;

dma->ocr = 0xb3;

dma-scr = 0x04;

dma->ccr = 0x00;

dma->cpr = 0x08;

dma->mfc = 0x05;

dma->dfc = 0x05;

dma->mtc = BUFSIZE;

dma->mar = diskbuf

;

dma->dar = (unsigned char *)sasi data;

}

void dma_start()

{

dma->ccr 1= 0x80;

void wai t_complete()

{

whi le(! (dma->csr & 0x90))

void clear^flagO

dma->csr = Oxff;
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$28 $2A 2 6 Read Write

READ/

WRITE 0 X 68000 •1• •
KEAD/WK ITE ) j

3 Copy Compare* Copy And Verify,
©3 scsi

scsi $, soi $oa $4, $oa $oa sasi



M $12(INQUIRY) $1A (M0DE SENSE)

S25 (READ CAPACITY) S28 (&• READ) S 2A( WRITE)

©•01 INQU RY

$

12)

INQUIRY W 25

0

…… 25 INQUIRY

bit 7 6
,

5
,

4
,

3 2 . l bitO

0 D Q r

1

i i

—
2

3 mm
4

5

r
|

V

i i
—

Reserved
[

p,g

[

I
Link

M 26

HDD• •
X 68000

CD-ROM DAT

RMB • () HD

RMB’0’ •
’H

• ^ m 3

ANSI ISO ECMA SCSI _
ANSI ANSI

SCSI fct ISO EMCS ’0’
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• …… 26 INQUIRY

bit7 , 6 S
i 4 t 3

] ^ 1
t

0 Peripheral Device Typeill 1 X 1

1 RMB 1

I I I T

Device-Type Qualifier
_i _

7bit (DIP

2

f
j

ISO Version

i

i i

ECMA Version
i t

ANSI -Approved
Version

3

1 1
1 !

(Reserved)
i i i i

t f

1 1

4

i
1 1 1 1 1 1

Additional Length

5 n + 4 Vendor Unique Parameter Bytes

RMB : n

Peripheral Device Type ANSI-Approved Version

|

0

1

2

3

7

ANSI X3. 13 1986

ANSI X3T9.2/86-109(SCS 2 )

(

$00

$01

$02

$03

$04

$05 M
S06-S7E (

S7F

S80 SFF

to

ANSI’ 1’ ANSI X 3. 13 1986( - SCSI’2’ ANSI X3T9.2/86-109(SCSI -2>

H X 3. 13 1986 ’0’

0

©•0 2 MODE SENSE $1A )

• •
496 27

28

WP (Write Protect=

’1’ —



…… 27 MODE SENSE
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Density Code

I fi

$00

SOI

$02

S 03 $7 F

S 80 SFF
(

MT (Magnetic Tape) •
— HD S00 M 29

llocation Length MODE SENSE

MODE
SENSE

U ANSI X 3.13 1986 f•
PC

••
…… 29

1

|soo , Currentry mounted medium type )

$01 t 7 (unspecified medium )

$02 // ( //
>

i/Radian /mm (/inch )

S 05 8 6 631 1.9 (48) 1 ANSI X3. 73-1980

$06 // 6 631 //
I 2 EMCA 59

S 09 // 13 262 // 1

S 0A // 13 262 // 2 ANSI X3. 121-1984
SOD 5.25 3 979 // 1 ANSI X3. 82-1980
S 12 // 7 958 // 2 ANSI X3. 125- 1985
S 16 // 7 958 3.8 (96) 2 ANSI X3. 126- 1986
S 1 A // 13 262 // 2 ISO DIS8630-1985
$1E 3.5 7 958 5.3(135) 2 ANSI X3J 37

MT

(mm) ftpmm ( ftpi)

$40 6.3 12 39400000) ANSI X3B5/85-151
$44 6.3 24 39400000) //

497



MODE SENSE Vendor Unique Parameter Bytes

M M P

PC

MODE SELECT

$15> f

n -
•!: PC W W 27

0

0•© 3 READ CAPACITY
|$ 25 )

30 1

W 31 X 68000 SCSI 25 51Z 1024

SCSI;1
!:

• .… 30 READ CAPACITY

bit7 6 S i 4 L 3 2 1 bito

0
.

0 •i.
•0, •0 V 1

J

V S25

1

LUN
» 1 1

(Reserved)
i i

Rel

Adr

2

—

H

t t _r _
1 1

Logical Block Address (MSB)

(PMI •0•)
1 0

3

1
1

j
1

i i

Logical Block Address
1

i

4

t 1 i ii
Logical Block Address

J
-

5

1 V | | | T 1

Logical Block Address (LSB)
i i

6

1 1 1 ! 1 1
1

|

(Reserved)
1 1 1 1 .1 1 .1

7

_

1 1 1 1 1

(Reserved)iii 1 1 1

8 \

i

1

f

1 1 1

(Reserved)
! 1 1 1

!

PMI

9 \f

1
!

(Reserved) ^lag Link

PMl( Partial Medium Indicator)

*0•: *
Logical Block Address 0

T: • Logical Block Address M
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W 32 READ •• :
•

te 1 Rel Adr’ 1’
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©•0 5 WRITE

W 33 READ

Tf S c

…… 33 WRITE

SASI $00

SCSI fj

501 M 34
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•…… 34

bit 7 6 5 4 3 2 1 bitO

R V,

|

-
|

Status v >

|

0000 Good

0001 Check Condition

0010 Condition Met/Good

0100: Busy

1 000 : Intermediate /Good

1010: Intermediate /Condition Met/Good
1100 Reservation Conflict

Good

Check Condition

w
REQUEST SENSE

JK

Condition Met

REQUEST SENSE

Busy

Intermediate

11 f Link* ) f|

T

Reservation Conflict

II

X

68000 SCSI X 68000

Check Condition REQUEST SENSE

SCSI REQUEST SENSE

501



ON/OFF iii

Check Condition

REQUEST SENSE I SAS 1

SCSI

"41

W 35 t 7

1

…35

^

7

C C A ^ 0 \

Verify

EOM

V ( Valid): y

(R):

?dium ): " «
ngth Indicator):
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2

4

W 36 W 37 M 38 READ

WRITE :
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Aborted

( ^^
mand

SASI W •. li

SCSI ,G:

M 39 SCSI

…

<

I/O

Extended

Pointers

HESBUEHSSIIIIlimDE3BE

]^Q2B^EBZBBED3S3^l
^^K^22Q3SE^ SSQ]iHI

$09

*

Codes)

/
(

Identify
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1

DENTIFY

IDKNTIFY M 40

A:

fr! H

•…… 40 IDENTIFY

bit 7 6 5 4 3 2 1 bitO

T D Reserved UN

I

Disconnect Privilege

1 :

0

S 01 EXTENDED MESSAGE

W 41

# •… 41

|

S 01

1 N

2
j

3 N +1

S01

•!« ( F 2

; flM • 506
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…… 42

$00 Modify Data Pointer i

$01
Synchronous Data

Transfer Request
I/O

$02 Extended Identify I/O Identify LUN

S03 S7F (Reserved) — (
Btfaamia+iEBS—

©•©1 MODIFY DATA POINTER

W 43

fift

2 M 3 H
:^fi

;K

…… 43 MODIFY DATA POINTER

0
1

$01

pr-
|

$05 ft

2 S00 Modify Data Pointer

3

2

( 2

4

5

6

©•©2 SYNCHRONOUS DATA TRANSFER(
SCSI SASI M REQ -ACK g ACK
KE(H _)
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X 68000 III SCSI

MB89352 M IH

1…

44 MS 3 fc fc 4

REQ/ACK trr

4 ACK 4 MU fe

• .… 44

1

0 S 01
1 _ ^ r

- ~ —— ~ ~ ~
J

1 $02

2 S 02 Extended Identify

3 X

€>•0 3 EXTENDED IDENTIFY

v 0 7 1

8
W 45. 8 S • 3

V;• i i• 2048 •• I!

• •… 45 EXTENDED IDENTIFY

* ^
0 $01

1 S 03

2 S 01 Synchronous Data Transfer Request

3 m 4Xm ( ns))

L 4 X REQ/ACK
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IIuman68K SCSI

SCSI

1 S 2 SCSI IDS

512 SCSI CZ-6BS

1 512 BUFS1Z1{
SCSI Spc m•

……

1

SCSI

/*

* S C S I

XC volatile

* volatile L

* #define volatile

*/

#include <doslib. h>

struct DMAREG {

unsigned char csr

;

unsigned char cer;

unsigned short sparel;

unsigned char dcr;

unsigned char ocr

;

unsigned char scr

;

unsigned char ccr

;

unsigned short spare2;

unsigned short mtc;

unsigned char *mar:

unsigned long spare3;



unsigned char *dar;

unsigned short spare4

;

unsigned short btc;

unsigned char bar;
unsigned long spare5;

unsigned char spare6;

unsigned char niv;

unsigned char spare7;

unsigned char eiv;

unsigned char spare8;

unsigned char mfc;

unsigned short spare9;

unsigned char sparelO;

unsigned char cpr;

unsigned short sparell

;

unsigned char sparel2;

unsigned char dfc;

unsigned long sparel3;

unsigned short spare"

:

unsigned char sparel5;

unsigned char bfc;

unsigned long sparel6;

unsigned char sparel7

unsigned char gcr;

volatile struct DMAREG *dma;

struct SPCREG {

unsigned char DUMMYO

unsigned char bdid;

unsigned char DUMMY

1

unsigned char set 1

;

unsigned char DUMMY

2

unsigned char semd:

unsigned short DUMMY4

unsigned char DUMMY

3

unsigned char ints;

unsigned char DUMMY5

unsigned char psns;

unsigned char DUMMY

6

unsigned char ssts;

unsigned char DUMMY7

unsigned char serr;



unsigned char DUMMY8

;

unsigned char pctl;

unsigned char DUMMY 9;

unsigned char mbc;

unsigned char DUMMY 10;

unsigned char dreg;

unsigned char DUMMY 11

unsigned char temp;

unsigned char DUMMY 12

unsigned char tch;

unsigned char DUMMY 13

unsigned char tcm;

unsigned char DUMMY 14

unsigned char tel;

volatile struct SPCREG *spc;

#define BUFSIZE 0x200

unsigned char diskbuf [BUFSIZE]

;

Sdefine PSNSJEQ 0x80

#define PSNS.ACK 0x40

#define PSNS.BUSFREE 0x00

#define PSNS_STATUS 0x0b

#define PSNS—.MESSAGE OxOf

#define PSNS„COMMAND 0x0a

Jfdefine PCTL_DATA.IN Oxl

Sdef ine PCTL COMMAND 0x2

#define PCTL STATUS 0x3

#define PCTL_MESSAGE 0x7

#define SCMD—SELECT 0x20

Sdefine SCMD .SET—ACK 0xe4

#define SCMDJESET.ACK 0xc4

#define SCMD.TRANSFER 0x80

#define INTS.DISCONNECT 0x20

#define INTS_COMPLETE 0x10

#define SSTS_DREG_EMPTY 0x01

void mainO

;

void scsi busfreeO;

10



void scsi_ints_wait()

;

void scsi_phase_wai t ()

;

void scsi select 0

;

void scsi—send—coimnand() ••

void scsi send_a—byteO;

void scsi_data_transfer()

;

void scsi.buffer_wait()

;

unsigned int scsi—ge status();

unsigned int scsi—getjnessageO:

unsigned int scsi_get_a_byte();

void dma_setup()

;

void dma_start()

;

void dma_stop();

void wai t_complete()

;

void clear_f lag()

;

void main(argc, argv)

int argc;

char *argv[]

;

I

unsigned int i, j. id, bik-no, blkji, blkjn, blk 1

:

unsigned char c;

if (argc >= 2)

blk_no = atoi (argv[l])

;

else blk-.no = 0;

if (argc >= 3)

id = atoi (argv[2])

;

else id = 0;

SUPER(O);

spc = (struct SPCREG *)0xea0000

;

dma = (struct DMAREG *)0xe84040;

spc->bdid = 0x7;

spc->sctl = 0x10;

blk 1 = blk no & Oxff

;

blk_m = (blk_.no » 8) & Oxff;

blk_h = (blk no 16) & Oxff;

printf ("Block# = %d(%06X) [%02X:%02X:%02X] Drive = %dYn
M

.

blk_no, blk no, blk_h. blkjn, blk 1, id);

printf(**Bus FreeYn**);

scsi_busfree()

;

printf (”SelectYn")

:

scsi_select(id)

;

printfC Command Yn**)

:



scsi_send_command(8, blk_h, blk_m, blk_l. 1. 0)

;

printf ("Data InYn”
scsi_data__transfer()

;

printf ("Status = %02XYn", scsi_get_status )

;

printf rMessage= %02XYn", scsi_get_message )

;

for (i=0; i<BUFSIZE; i+=0xl0) {

for (j=0; j<0xl0; j++)

printf ("%02X diskbuf [i+j ])

for (j=0; j<0xl0; j++) {

c = diskbuf [i+j]

;

if ((c < 0x20) ||(c >= 0xe0)||((c >= 0x80) && (c < OxaO)))
printf (”• ”

else printf r%c". diskbuf [i+j])

;

1

printf fYn”

void scsi busfreeO

(

scsi_phase„wait(PSNS_BUSFREE)

;

if (spc->ints & INTS_DISCONNECT)

spc->ints =
I NTS DISCONNECT;

void scsi ints. wai t(dat)

unsigned int dat

;

{

whi le(! (spc->ints & dat))
•

spc->ints = dat;

l

void scsi_phase_wait (phase)

unsigned char phase;

(

whi le(spc->psns != phase)

voia scsi—select(id)

unsigned int id;

spc->temp = (1 << id) I (spc->bdid);



spc->tch = 0;

spc->tcm = 0;

spc- tel = 3;

spc->pct 1 = 0;

spc-scmd = SCMD SELECT:

scsi_,ints wait(INTS COMPLETE);

void scsi_send_coimnand(pl, p2. p3, p4, p5, p6)

unsigned int pi. p2. p3. p4, p5. p6;

{

unsigned char param[6]

;

param[0] = pi;

param[l] = p2;

param[2] = p3;

param[3] = p4;

param[4] = p5;

param[5] = p6;

clear_flag()

;

dma__setup(0, param, & (spc->dreg), 6)

;

spc->tch = 0;

spc->tcm = 0;

spc->tcl = 6;

spc->pctl = PCTL_COMMAND;

spc->scmd = SCMD_TRANSFER;

scsi.phase_wait(PSNS.COMMAND I PSNS.REQ);

dma start ()

;

wait complete

scsi_ints_wai t(INTS—COMPLETE

;

void scsi.data.transferO

{

unsigned int i

;

clear f lag()

;

dma_setup(l, diskbuf. & (spc->dreg). BUFSIZE);

spc->tch = (BUFSIZE » 16) & Oxff;

spc->tcm = (BUFSIZE » 8) & Oxff;

spc->tcl = BUFSIZE & Oxff;

spc- pctl = PCTL DATAJN:

spc-scmd = SCMDJTRANSFER;

scsi—buffe wait ()

:

dma_start ()

;



wait—completeO

;

sc s i —

i

n t s_wa i t ( I NTS—COMPLETE)

:

void scsi_buffer_wait()

{

while(spc->ssts & SSTS_DREG_EMPTY)

unsigned int scsi—get-status()

{

spc->pctl = PCTL_STATUS;

scsi_phase_wait(PSNS_STATUS I
PSNS—REQ);

return(scsi—get—a—byteO)

;

I

unsigned int scsi_get_message()

{

spc->pctl = PCTL—MESSAGE;

scsi_phase_wait(PSNS_MESSAGE I
PSNSJEQ)

;

return (scs get_a_byte

;

}

unsigned int scsi-get_a—byte()

{

unsigned int dat

;

while (!(spc->psns & PSNS_REQ))

dat = spc->temp;

spc->scmd = SCMD_SET_ACK

;

while (spc->psns & PSNS_REQ)

spc->scmd = SCMD—RESET—ACK;

while(spc->psns & PSNS—ACK)

return(dat)

;

}

void dma„setup(dir, ma f da, len)

unsigned int dir, len;

unsigned char *ma. *da;



SCSI

dma->dcr = 0x80;

dma->ocr = 0x31
I

((dir & 0x1)

«

7);

dma->scr = 0x04;

dma->ccr = 0x00;

dma->cpr = 0x08;

dma->mfc = 0x05;

dma->dfc = 0x05;

dma->mtc = len;

dma->mar = ma;

dma->dar = da;

void dma_start()

{

dma->ccr 1= 0x80;

}

void wait completeO

{

whiled (dma->csr & 0x90))

void clear flag()

{

dma->csr = Oxff

:
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0
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