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ABSTRACT
Project is submit <card store image from RGB

signal to the memory of computer and it is display at
the monitor. This is display use type VGA.

This card 1is wuse associate the popular computer
(IBM PC/XT/AT or compatible) because we have find easy
present and resolution of card with it can express

resolut.ion 256x256 pixel/picture frame is posible.



Whay the project 1is display VGA monitor. Because
the VGA monitor can express several color together same
real image.

In store image can store 256x256 pixel
/picture and have color 256x256x256 = 4.20x10° color.

Now IBM PC has 1low cost and raise memory result
increase efficiency with it is use image processing of
digital but necessarily element of exchang analog
signal into computer with it 1is expensive cost and this
is of foreign.Since occapution project for become
element image processing at low cost ,However,It is win

use. We think the project is advantage on the image

processing Job.
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. CRT CONTROLLER

[

2. GRAPHIC CONTROLtER
3. SEQUENCER

4. ATTRIBUTE CONTROLLER
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Register Name R/W 1 Index | Read Port | Write Port

CRT Controller Address . R/IW 0374 03?4
Horizonta! Total ' R/W 00 0375 03?5
Horizontal Display Enable R/W 01 0375 0375
Start Horizontal Blanking -RIW 02 0375 0375
End Horizontal Blanking RW 03 0375 0375
Start Horizontal Retrace Pulse | R/W 04 0375 0375
End Horizontal Retrace R/W 05 0375 0375
Vertical Total R/W | 06 [,k 037% 03?5
Overflow R/W 07 . 0375 0375
Preset Row Scan R/W 08 0375 0375
Maximum Scan Line R/W (0¢] 0375 0375
Cursor Start R/W 0A 0375 0375
Cursor End R/W 0B 0375 0375
Start Address High R/W oC 0375 03?5
Start Address Low R/IW oD 0375 0375 i
Cursor Location High - RIW OE 0375 03?5
Cursor Location Low R/W OF 0375 0375
Vertical Retrace Start R/W | 10 03?5 0375
Vertical Retrace End RIW | 11 0375 0375
Vertical Display Enable End R/W 12 0375 0375
Offset RIW | 13 0375 03?5
Underline Location ° R/IW |~ ¥4 0375 0375
Start Vertical Blank ‘RIW 15 0375 03?5
End Vertical Blank R/W 16 0375 0375
CRTC Mode Control R/W 17 037 0375
Line Compare R/IW 18 0375 0375

NOTES:.

? = B in Monochrome Emulation Modes

? = D in Color Emulation Modes

All addresses are gi- = in Hex

f S ’ £
3ﬂn 6 RITIVUAGNIITLADTRY 9 14 CRT Controller
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Register Name R/W | Index | Read Port | Write Port

" Graphics Address R/W 03CE 03CE
* Set/Reset . . R/W 00 03CE 03CE
Enable Set/Reset R/W 01 03CE 03CE
Color Compare R/W 02 03CE 03CE
Data Rotate R/W 03 03CE 03CE
Read Map Select R/IW | 04 03CE 03CE
Graphics Mode - R/W | " 05 03CE 03CE
.Miscellaneous -R/W 06 03CE 03CE
Color Don't Care R/W 07 03CE 03Ct
Bit Mask R/W 08 03CE 03CE
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Processor Data: : Leiched Data: -
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LOGICAL FUNCTION
\/Done four times)/
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SET-RESET ENABLE
SET-RESET 0
When enable is 0 When enable is 1
use Processor Date use Set-Reset value
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Application (processor) Data
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Register Name R/W Index | Read Port | Write Port
Sequencer Address R/W 03C4 03C4
Reset R/w 00 03C5 03Ch l
Clocking Mooe R/W 0 03C5 03Ch
Map Mask R/W 02 03C5 03C5
Character Map Select .| R/W 03 03C5 03C5
Memory Mode R/W 04 03C5 03CH
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Attribute Controller
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Register Name R/W | Index | Read Port | Write Pont

Address RIW 03C0 03C0
Palette Registers " | R/W | 00-0F 03C1 03C0

" Attribute Mode Control R/W 10 03C1 03C0
Overscan Color R/W n 03C1 03C0
Color Plane Enble R/W 12 03Ct 03Co
Horizontal PEL Panning R/W 13 03C1 63C0
Color Select R/W 14 QSCI 03CO I:

- - (4 4 's
3N 13 AT I AR L ABSTTUL RN U 26 A BUTNSRL Al

Palette Registers
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L Primary Green |
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Secondary Blue —
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Secondary Red _j
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Upper fowr bits determine
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background pixels
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Mode Type Colors Resolution Compatible Displays
0,1 Color text 1 40x25 CD, ED, VGA
8xB charcell Muttifrequency
0,1 Color text 16 4Ox25 ED, VGA
8x¥ char cell Muttifrequency
0+, 1+ Color text 16 40x25 VGA
. 9x15 char cell Muttifrequency
23 ™= Color text 16 80x25 CD, ED, VGA
8x8 char cell Multifrequency
20,3 = Color text 16 BOX25 ED, VGA
8x14 char cell Muhifrequency
2+, 3+ Color text 16 80x25 VGA
) 9x16 char cell Muhifrequency
4,5 Color 4 320x200 CD, ED, VGA
graphics Muttifrequency
6 Color 2 640 %200 CD, ED, VGA
graphics Multifrequency
7 e Monochrome 2 80x25 Monochrome
text 8x14 cher cell VGA
7 Monochrome 80x25 VGA only
text 9x16 char cell
8,9 A PC jr only
D . | Color 1% . 320x200 CD, ED, VGA
graphics Mdltifrequency
E - Color 16 640x200 CD, ED, VGA
- graphics Multifrequency
F i Mono 640x350 Monochrome
graphics VGA
10 - Color 16 640x350 ED, VGA
graphics Multifrequency
1 Color 2 640x480 VGA
graphics ’ Muttifrequency
12 _Co!or 16 640x4890 VGA
graphics Muhifrequency
13 Color 256 320x200 VGA
. graphics : - - - Muhifrequency

20

Most multifrequency displays are VGA competible.

The onginal NEC Multisync Is hot. CD = Color Display.

ED = Enhanced Color Display.
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X3 0 FAumio B800:0000
ne 1 A BB00:0800
e 2 Furve BB00:1000
w9 3 Frve BB0OO:1800

e 4 Fumio BB00:2000
w9 5 AunNe B800:2800
M9 6 FuMs BB00:3000
tne 7 Aumie BB00:3800

ay
Un 17
o
B800:0000 i
Page 0°
BB30:0800 rABCDEF 1 O
Page 1 1234% O
E830:1000
\ )
8820:3830 \
Page 7
B800:4000

weh

o 4 __ .
1N 18 UAGNEILNUINU ISR TN ILARE LWRTUTYNG O Was 1

Standard
Artribute Color
000 Black
001 Blue
010 Green
011 Cyan
100 Red
101 Magenta
110 Brown
111 Gray

Intensified
Color
Gray
Light Blue
Light Green
Light Cyan
Light Red
Light Magenta
“Yellow
White

4 . o d
3N 19 anssudasRnasiainesuivnaisasunid
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#include "stdio.h"
¢include "dos.h"
¢include "conio.h"

main()

{
long int i,seg,Jj;
int a,b;
char ch;
clrser();

/REKKKKKKKKKK*¥ Select Segment *¥kkdkkkkkkkkk/
printf("Select segment for work \n");
printf("[1]JA000 [2]B0O00 [3]CO00 [4]}D000 [5]E000 [6]F000 >>> ");
a=getch();
putch(a);
switch(a)
-{
case '1’:seg=0xa000;break;
case ’'2’:seg=0xb000;break;
case '3’:seg=0xc000;break;
case '4’:seg=0xd000;break;
case ’'5’:seg=0%xe000;break;
case '6’:seg=0xf000;break;
default:
printf("\nError!!! You don’t right select...I’m stop run OK.\n")
exit(0); ’

printf("\nselect r,g,b...");
a = getch();
putch(a);
switch(a)
{ :
case 'r’':
case 'R’: outport(0x2f0,0xce); break; /* Oxce = 1100 1110 */
case 'g’:
case ’'G': outport(0x2f0,0xcd); break;/* Oxcd
case ’'b’':
case 'B’: outport(0x2f0,0xcb); break;/* Oxcb

1100 1101 */

1100 1011 */

}

/RkKKKXKRKKXKKR*K Poke Memory ¥*¥kkkkkkkkkkkkk/
for(i=0x0;i<=0x7fff;i+=0x4)

{
pokeb(seg,i, 'M*);
pokeb{seg,i+l,’a’);
pokeb(seg,i+2,’w’);
pokeb(seg,i+3,’.');

}

for(i=0x8000;i<=0xffff;i+=0x4)

{
pokeb(seg,i,’R’);
pokeb(seg,i+l,’a’);
pokeb(seg,i+2,’'t’);
pokeb(seg,i+3,’.’);

}

printf("\nselect (i)n or (o)ut ...");

b = getch();

putch(b);

if(b=='0’ ! b==’0")

{

1110 0111 */
1111 0111 %/

outport{0x2f0,0xe7); /* ef
outport(0x2f0,0xf7); /* 7
b = 0;

while(b != 0x01)

{



b=inport(0x2f2);
printf("%X ",b});

b

= b & Ox01;

outport(0x2f0,0xcf);
switch(a)

{

}

case 'r

case 'R’: outport(0x2f0,0xce); break; /* Oxce = 1100 1110 */
case 'g’: )

case 'G’: outport(0x2f0,0xcd); break;/* Oxcd
case ’'b’:

case 'B’: outport(0x2f0,0xcb); break;/* Oxcb

.
.

1100 1101 */

1100 1011 */

JRkKKRKKXKKKR*%X Peek Memory *¥*kkkikkkkkkk/
for(i=0;i <= Oxffff;i++)

{

if(i%0x180 == 0 && i > 0)

{

}

printf(" ");
for(j=i-0x10;j<=i;j++)
{
ch=peekb(seg,
if(ch<=0x20 |
o L g o B
printf("%c",ch);

J)s
i ch>= Oxff)

}
printf{"\n>>> Any key to continue ’Q’ to stop <<< ");

a=getch();
if(a == ’Q’ || a == 'q’)
{
outport(0x2f0,0xcf);
exit(0);
}

if(i%0x10 == 0)

{

}

if(i > 0)
{
printf (" ");
for(j=i-0x10;j<=i;j++)
{
ch=peekb(seg,
if(ch<=0x20 |
ch = '.7%;
printf("%c",ch);

Jl);
' ch>= Oxff)

}
}
printf("\n%X:",seg);
if(i<=0xf)
printf("000");
else if(i<=0xff)
printf("00"});
else if(i<=0xfff)
printf("0");
printf("%X ",i);

ch=peekb(seg,i);
if(ch <= Oxf)

printf("0");

printf("%X ",ch);
if(i%0x10 == 7)

o



printf("- ");
}
printf(" ");
for(j=i-0x10;j<=i;j++)
{
ch=peekb(seg,
if(ch<=0x20 !
ch = '.7%;
printf("%c",ch);

J);
! ch>= Oxff)



#include "stdio.h"
#include "dos.h”

#include "conio.h"
#include "alloc.h"

main()
{
long int i,seg,j,f;
int a,b,y,z;
char ch;
FILE *fp;

clrscr();
/RRERRRERXRRKFX Select Segment ¥kkkkkkdokkkkkk/

printf("Select segment for work \n");
printf("[1JACO0 [2]B000O [3]C000 [4]1D000 [5]JE000 [B]F000 >>> ")
a=getch();
putch(a);
switch(a)
{
case '1’:seg=0xa000;break;
case '2’':seg=0xb000;break;
case '3’:s5eg=0xc000;break;
case '4’:5eg=0xd000;break;
case '5’:seg=0xe000;break;
case '6’:seg=0xf000;break;
default:
printf("\nError!!! You don’'t right select...I’m stop run OK.\n",
exit(0); \

o

kokkkokkkkkkk /

JEEkkxkkkkxkx injtail ram 4000:
1100 1110 -r */

outport(0x2f0,0xce); /% Oxce

for(i=0x0;i<=0xffff;i4=0x01)
pokeb(seg,i,0Oxaa);

printf("\ninitail ram r\n");

outport (0Ox2f0,0xcd}; /* Oxcd 1100 1101 g %/

for{i=0x0;i<=0x{fff;i+=0x01)
pokeb(seg,i,0x81);

printf("initail ram g\n");

[}

1100 1011 b */

oulport (0x2f0,0xcb); /* Oxcb

for(i=0x0;i<=0xffff;i+=0x01)
pokeb(seg,i,0xb5a);

printf("initail ram b\n");

JEkxEEkxkkkkk*k%X* process take picture sokkkkokokkokkokkkk /

printf{"\nselect picture...");
b = getch();
b = C;

oulport(0x2f0,0xe7);
outport{(0x210,0xf7);

while(b != 0x01)

{
bzinport(0x2f2);
b = b & 0x01;

}

outport(0x2f0,0xcf);

/¥FEkxkFKRRR¥X¥ save data to disk Fkxxkkkkkdkkx/
printf("\nsave data from memory to disk...\n");

Y -r £ -
cutporTt{0x2Ff0,0xce };

&



f=0;
fp = fopen{"test.r","ab");
for(i=0;i<=0xTfff;i++)

{
y = peek(seg,i);
fwrite(&y,1,1,fp);
if(i == f)
{
printf(".");
f 4= 0x1000;
}
}
fclose(fp);

printf("save data to test.r complete\n");

outport(0x2f0,0xcd);

f = 0;

fp = fopen("test.g","ab");
for(i=0;i<=0xffff;i++)

{
y = peek(seg,i);
fwrite(&y,1,1,fp);
if(i == 1)
{
printf(".");
f 4= 0x1000;
}
}

fclose(fp); 4
printf("save data to test.g complete\n");

outport(0x2f0,0xch);

f = 0;

fp = fopen("test.b","ab");
for(i=0;i<=0xff{f;i++)

{
y = peek(seg,i);
fwrite(&y,1,1,fp);
if(i == f)
{
printf{(".");
f += 0x1000;
}
}

fclose(fp);
printf("save data to test.b complete\n"});

outport(0x2f0,0xcf);



¢include "stdio.h"
#include "dos.h"
#include "alloc.h"
#include "stdlib.h"
#include "mem.h"
#include "bios.h"
#include "process.h"

int i, j,rc,gc,bc;
unsigned char (huge *imager)[256), (huge *imageg)[256],(huge *imageb)[25!
char fnamer[30],fnameg[30],fnameb[30];

struct DAC_TAB

{ -
char red;
char green;

char blue;
} TAB[256];

screenmode(x)
int x;
{
_AH = 0;
_AL = x;
geninterrupt(0x10);
}

void init(image)
unsigned char (huge *(huge *image))[256];

{
if ((*image=farcalloc(256,256)) == NULL)
{
puts("ERROR: Memory not enough ! ! !");
exit(’M’);
« )
}

void getimgc{image, fname)
unsigned char (huge *image)[256];
char *fname;

{
int 1i,J;
FILE *fp;
if ( (fp=fopen(fname,"rb")) == NULL)
{
puts("ERROR: Can’t open file ' ! 1");
exit(’F’);
} ,
else o )
¢~ W\-
{ YA f\mdw oM A
fread(image,256%128,2,fp); ., _ Foom ,
fclose(fp); - A PNn oh - ¢
| } uﬂv??

void putimgc(image, fname)
unsigned char (huge *image)[256);
char *fname;

{
int i,J;
FILE *fp;
if ( (fp=fopen(fname,"wb")) == NULL)
{

puts{"ERROR: Can’t open file ! ' "),



exit('F’});

}
else
{ /
fwrite(image,256%128,2,fp);
fclose(fp); -
}
}
initchar()
{
_AH=0x11;
_AL=0x23;
_BL=3;
geninterrupt(0x10);
}

writeDAC(x,1i)
struct DAC_TAB *x;
int i;

{

union REGS rin,rout;

rin.h.ah = 0x10;
rin.h.al = 0x10;
rin.x.bx = i
rin.h.dh = x->red;
rin.h.ch = x->green;
rin.h.cl = x->blue;

int86(0x10,&rin,&rout);
}

writeallDAC(x)
struct DAC_TAB x[1;

{
int i;
for (i = 0; 1<256; i++)
writeDAC(&x[il),i);
}

startupLUT(TAB)
struct DAC_TAB TABI[];

{
inl i1;
for (i=0; i<64; i++)

{

TAB[i].red = (i);
TAB[i]).green = 0;
TAB[i].blue = 0;

}

for (i=64; i<128; i++)

{
TAB[i1].red = 0;
TAB[i].green = (i-64);
TAB[i].blue = 0;

).

for (i=128; 1<192; i++4)

{
TAB[i].red = 0;
TAB[i].green = 0;
TAB[i].blue = (i-128);

}
for (i=192; i<256; i++)

{



i-192;
i-192;

TAB[i].green
TAB[i].blue

}
TAB[7]).red=63;

)
{
setcolorvga(r,g,b)
int r,g,b;
{
rc=n;gc=g;bc=b;
if (re>>2==7) rc=8<<2;

}

DACgray()
{
_AX
_BX 0;
_CX 256;
geninterrupt(0x10);

0x101b;

}

plotvgab({x,y,c)
int x,y,c;
{

long ij;

i={((long)y*320+x);
outportb(0x3cd,0x40}(i>>16));
pokeb{0xa000,i&0xffff,c);

}

plotvgaw(x,v,c)
int x,¥y,c;
{

long ij;

i={(long)y*320+x);
outportb(0x3cd,0x40{(i>>16));
poke(0xa000,i&0xffff,c);

}

vgaplot{x,v)

{ .
plotvgaw(x*2,yv*2, ((rc>>2)<<8)+((gec>>2)+64) );
plotlvgaw(x*2,v*2+41,bc>>24128);

main{(argc,argv)
int argc;
char **argv;
{
if (arge==1) exit(1);

init(&imager);
init(&imageg);
init(&imageb);

strcpy{fnamer,argv(1]);
strcat{fnamer,".r");
strcpy{fnameg,argv[1]);
strcat{fnameg,".g");
strepy{fnameb,argv{1]);
strcat{fnameb,".b");
getimgc{imager,fnamer);



getimgc(imageg, fnameg);
getimgc{imagchb, fnameb);

screenmode (0x13);
initchar();

startupLUT(TAB);
writeallDAC(TAB);

for (i=0;i<200;i+=2)
for (j=0;j<256;j+=2)
{ .
setcolorvga(imager{i][j],imageg(i][Jj],imageb[i]l[J]);
vgaplot(j/2,i/2);

}
getch();

screenmode(0x3);
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Functional Block Diagram
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64138,/74138 3-Line-t0-8-Line Decoder .o Py . ; v 2
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5433,/7433  Quadruple 2-input Positive-NOR Buffer with Open-Collector Output
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Quadruple 2-Input Positive- AND Gate
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Hex Inverter
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Data Conversion C'l'i;:ulls

" Product Preview

CMOS High-Speed 8-Bit
Flash A/D Converter

@ 12250.-

Pin compatible with 41051/CA3308
CMOS/SOS low power

Flash (Paraliel) conversion technique

15 MSPS conversion rate at 5 V (CA3318C)
20 MSPS conversion rate at 5 V (CA3318)
1 LSE gitlerentlal linearity

1.5 LSB integral linearity

Single 4 to 6.5 V supply

8 latched bit outpuls plus overllow

May bo stacked for higher resolution
May be paralleled for double speed

The RCA CA3318 and CA3318C are pin compatible retrofits

‘for the 41051/CA3308, but with the output data changing

1/2 clock cycle later. They have features similar to the
CA3300 (File No. 1316), such as the control inputs and
outputs necessary to aliow stacking or paralleling for
higher resolution or doubled speed. Separate analog and
olgltal ground pins ere savailable to allow analog 10 digital
Isolation. The referance reslstor string Is uvaltablo st both v

CA3318, CA3318C

f~1_{ ana-p161T £O;,\ LTO.
{_f v3vh srouuiin Tinn

s

164 OUUSHYINA UEIWSToRr NYL102

Tyis. 2217040,2214592,2214557

Applications:

» Especially suited for highhXi2ab v&2:22pplications
where low power Is &lso impotiant Ly

a TV vigeo digitizing (industrial/security) Wl

s Ultrasound signalure analysis o

o Transienl signal analysis

» General-purpose hybrid ADC’s

» Oplical character recognition

s Radar pulse analysis

s Motion signature analysis

ond-ends,and atthe 174, 1/2,and 3/4 points, thus aliowlng
the tailoring of non-linear transfer functions. tn addition,
the + reference (positive tull scale) may be used above the
analog ¢+ supply. .

The CA3318 and CA3318C sre availsble ina 24-lesd dusl-
in-line plastic package (E sutfix) and in a 24-lead dual-in-
line ceramic pachage (D sulhix).
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. analog-to-digital-converter designed for applications

demanding both low-power consumption and high-speed
digitization. - -
The CA3308 operates over a wide full-scale input-voltage

range of 4 volts up 1o B volts with maximum power
consumptions as low as 200 mW, depending upon the clock

“frequency selected. When operated from a 5-volt supply at
. aclock{requency of 15 MHz, the powerconsumption of the

CA3308 is less than 150 mW.
The Intrinsic high conversion rate makes the CA3308

. Ideally sulted for digltizing high-speed signals. The overflow

bit makes possible the connection of two or more CA3308s

* Inseriestoincrease the resolution of the conversion system.

A series connection of two CA3308s may be used to
produce a 9-bit high-speed converter. Operation of two
CA3308s in parallel doubles the conversion speed (i.e.,
Increases the sampling rate from 15 to 30 MHz). CA3308s
mey be combined with a high-speed 8-bit D/A converter, a
binary adder,.control logic, and an op amp to form a very
high-speed 15-bit A/D converter.

256 paralleled auto-balanced voltage comparalors measure
the input voltage with respect to a known reference to
produce the parallel-bit outputs in the CA3308.

255 comparators are required to quantize all input voltage
levels in this 8-bit converter, and the additional comparator
Is required for the overflow bit.

The voltage supply for andlog circuitry is termed VAA end
AGND. The voltage supply for digital circuitry is termed
Vpp and Vgs.

The CA3308 type Is available In a 24-lead dual-in-line

ceramic package (D suftix).
L

' e e e S =
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RG] Linear Integrated Circaits: A
falF ) o A
‘olid State Monolithic Sllicon
Jvision : “LBRk AU
Objective Data CA330§‘;'CA33HO~8.A' 0
v LIPS I AT .
CMOS Video Speed 8-Bit Flash w2
Analog-lo-Digital Converter: ey
. . . “fli"
For Use in Low-Power Consumption, . i
High-Speed Digitization Applications Y
Features: . WIAfT
a CMOS low power with SOS speed . B
= Parallel conversion technique D A5ais. .
» 15-MHz sampling rate (66-ns conversion time) w '4:.:'..&‘!
» 8-bit lalched 3-state output with overflow bit v e
(D) SUFFIX s + % LSB accuracy (typ.) the
_ 24-Lead Dual-In-Line » Single supply voltage (4 1o 8 V)
Side-Brazed Ceramic Package ® 2 units in series allow 9-bit output
. . ® 2 units in parallel allow 30-MHz sampling rale od i
. : o i,
The RCA CA3308°.is 8 CMOS 200-mW parallel (FLASH)  Applications: \\ | [PV

s The CA3308 Is especially suited for high-speed €on- .

.

version applications where low power is also Important .
TV video digitizing (industriel/security/broadcast)
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» High-speed A/D conversion "
s Ultrasound signature analysls *
« Transient signal analysis : '
s High-energy physics research -
» High-speed oscilloscope slorage/display =z ¢
s General-purpose hybrid ADCs T

s. Optical character racognition s
s Radar pulse analysis .- v
s Molion signature analysis

i
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F - VAA = VDD MIN. |: TYP); | MAXZ - o
1L0lution . —_ — Ay I L) Blta -
s R = =6 - %05 3;[TCA3308AD
nearity Error ca VDD=5 V. VREF _8 v -— 5 X 30 )
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.. . 7 ax
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Input Current -—-* ° VIN=6.4V 1 - X 2000 s pA
laximum Conversion Speed Vpp=5V ’ 15M 17°M; - E{,;—,SPS ™
+evice Current (Excludes IRgf) Vpp=5 V (CLK=15 MHz). —_ =50:pr. .  — -=n|thiemA
-adder Impedance - - . 300 1 600§.; ¢
igital Inputs: - % LY + s
Low Voltage . - L " rd C— -
~High Voltage <"~ - Vbp=5V - 35 - L
: Input Current (Except Pin 18) - — +177
Dlgital Outputs: _:, KN
-Output Low (Slnk) Current VOD=5 V. Vo=0.4 V 3.2 107 )
'Output High (Source) Current VpD=5V, Vp=4.6 V. 1.6 —5};1 '
1 Digltal Output Delay, tq . Vpp=5V — 25 .-
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(Use for maximum linearlity)

-4 -

Iw :':'vll'- 4’) e WU \v" A T T e
G Ot e u: 8) Yande ¥ LTS Lo e e L ideUper A | A
s . YA —lese . W : R
?vc 305 o(ist 3\ . 3/4‘R 23 | . Co e "Q‘d gi- J‘{ahevn(.‘, _‘g :;:
K’O' hLL" * - ;?‘" ’9‘."_ 2 32 ':‘ " . Rl' Rz ate .,nﬁlBE 0 M l 'm?l&-wu . i :"{
mltl‘v'. (R L3 -.\"\ TR RIS I orene yeloR) ¢ ".nwgmnu I
r;eg.qlm IR0 R a3 1] , R 22 |—4 Y vous (n:ﬂ:azuct von.no:) . nolgievaos’ ;! 5,
o o BILT EON ;s 064V ____ INPUT.SIONAL SN
; L ‘: e KL Vin 21 r, —<(ws¢ 1&1 0033 OR :omv.tf‘t'v'uzg?“:": g
as *‘)SI‘ g N . 2 . 45 b Y ol b [y HEEN
DIG ITAL OUTPU - R At OPEN - ) :
EDoEre ,.‘.T.":s nja LS 172 R 20 S 02T ' coLLganQ\ FAWbEWBIL & | A
03 LA 177 |tre— 6 b6 PHASE 19 @ i L effgnhud !
be:ar"' tatme o e .ooo! bozu oy
Fb» sede e ld 471707 cLx 18 [ 0fiozany IS
N‘r 9& 2 TR '3‘4_. sbs ' AGND 17 sga ;ov Qal L
mo}. B ITH K I . ‘[—1 . RN
. €«—90F Viy 16 O
Q:Cﬁbl, DR \Vv who. ' . N ’-_ %R‘ ' [ -:r\
‘!';f'of’ﬂ. t 1- o Q\["r—'—'; 1OIMR. T 1 bl v S
-4‘-\?4." Q Rt /8 B I 0 L 3 .~
SUARS 1 vgs TIT 14 . P,
: °3r'= o R I W ' Yabalean, ! -,_:; v
‘.. o S VOLTS « 12 Vpp CE2 13 |—p ¢85V ' Toaw e s
f GITAL SUPPLY) 'K:’ . ; ! - 22015H o
,aux. Avs uier]- = : s G
‘ : i . 4.)'.!0“13 1} o A
g ~ NOTES & e - "!Joerﬂ R
: R 45 1001 ,0.1 % 178 WAT LETE WH ¥ soe:u 1 218 .3 z
C L B B o amesone | 2
ﬂQu Y :::: i Bl TCONNECTED To EAcK OTHER - MTENMM, ..Bf(:nma CIRERAP
ADEID eianial) oo - 3. Vaa*+6V WILL IMPROVE LINEARITY, . . .. x.lm'gqqs i o ehlog Qing b G
L{mzh e, N N TR AT 21 £ DU 550 in: ol g
.gmwd Bigne 3: t Flg 3-Typlcal clrcult configuration {or the CA3308. : N L ..e'gr.llo« %
Siw e G St S (15-MHz sampling rate) e QR T PR
Bl ';(g: H Y TR S N 5\ 3T j : 2 2PN0Yve . .a.m_kz.em SA. b
%&Sl'n. Y, !v _t 415V ! - d-clostel ~iKImIE bNE - b
& '1T KON L - R“ERE"CE 0.1,F ] .ml B1oN . JRIEDBNODOE =
h oo e : . ROV, 1% . l!bgnlr‘m‘l o]
1.5'( > L8 ')h-‘:' ie- Aﬂ"'es“gle "
‘e i 33900 st !
coan VW vmmﬁn A
Hadl (AR .Y . g ,.ﬁ,.u il l
. .
i) e e, %Y LUAWDT w2t stint |
fint.r,:q.:.. i 100 5F Yoz pdi zqmeobar .
TRTIE N IS PLRTN 1 ';,'i.‘-g . i n]V 7% 3 B
NI RN 3 R Sirot .
Rt RN o’ Y—_— A a4 VI PN 23 .edivehn
5’. ' . '.I.E'.-\b-.r- » 8C bau 1
= 01, s Co
’": ;l_; » Y §i
) Y& 2w -
- y 4
| t ALL RESISTORS ARE 5 % 1/8 WATT i1
% 2.ALL POTS ARE MULTITURN : e
: D 3 ALL CAPACITORS ARE CERAMIC : .
DISC, 30 Vype. 5K io oo b
4 UtesCAI24 QUAD OP- AMP 8 e
5 ADJUST Vagr FIRST (GAINTRIN) s g 172 VREF‘”"“’
THEN ADJUST 172 VRgpe 374 VREF - ‘
. AND 1/4 Vg POINTS. Py I SN h‘, | Aﬁ e
: e R il + e ,n:)bfuh ;
ARRUNT . 51K Y .'uqns.h.f.
I N VWV T TN MOW 0
A (..-.3‘140:‘:. nmoos! .
: ﬁﬁﬁ-g 5.1% ar MR- el 0k ;o
' I 7 627 £0.,470. TOWIG cagQ b :
. : :
f sm::a.:u'!n?n V17, . 2 ot snitseq0d .2
X .
ﬂ..m"“m‘m“ﬁ Wermwormads mms.10 2 e %0 1160
Tus. 2217040,2 00 —AAA gt 174V gy (PIN 10} y pAnud. )
214592 ,2214557 13 e 3-51°ec 182 3imil
» FAX 2 g ' 100 pF l TP RN 11 ¥lQgue :
e 23 . ; .94 i
; 2”;"3‘ 2.5 232 =t Zaeln : .;f.‘?squn i :
~LRONNT M N 1.8 X o o - .
) AAN v2cu-sargot O 20N ﬂ:‘gj‘fg' P
. - H ]
N Flg. 4-Reference driver clrcull. e :
H
|
1] 3
1




..__

. s ; FHONT1 39
-, <508 'J”': ETTOTRE ' v e
- : 7 o SRl ‘:"
o onaln  ligon. 1

-

Jrice Operatlon v

. sequentlal parallel 't.échnlque Is used by the CA3308
Jsnverter to obtain lts high-speed opesation. The sequence
.Jnslsts of the “Auto Balance” phase, D1, and the “Sample
nknown" phase #2. (Refer to the circult diagram.) Each
onversion takes one clock cycle.” With the phase control
»In8) high, the “Auto Balance™ (81) occurs during the High
ariod of the clock cycle, and the “Sample Unknown” ((R)
.ecurs during the fow period of the clock cycle.

Juring the “Auto Balance” phase, & transmission switch is
Js8d 1o connect each of the first set of 256 commutating
capacitors to thelr assoclated ladder reference tap. Those
iup voltages will be as follows:

“Viap (N)=[(N/256) VREF)-(1/512) VREF)
=[(2N-1/512]VReF
VWhere:
Vmp (n)=reference ladder tap vollage at pbdint n.
VREF=voltege across —REF to +REF
.* N=tap number (1 through 256)

The other side of these capacitors are connected to single
stage amplifiers whose outputs are shorted to their inputs
by'switches. This balances the amplifiers at their intrinsic
trip points, which Is approximately, Vpp~Vss/2. The first
setrof capacitors, now charge to thelr associated tap
voltages et

At'the same time“a'second set of commutating capacltors
and amplifiers are also auto-balanced. The balancing of the
»acond stage amplifierat its intrinsic trip point removes any

racklng differences betweenthe first and second amplifier
stéges. The cascadsd auto-balance (CAB) technique, used
aere, increases comparator sensitivily and temperature
‘racking.

.n*the “Semple Unknown" phase, all ladder tap switches
znd comparatorshorting swiiches are opened. At the same
rtime Vin is switched to the first set of commutating

Wl Sae,
A TN

" 'Thxs device requlres onlya single phase clock. The terminology of
01 and 02 refers 1o the High and Low periods of the same clock.
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: & OPERAT!NG AND HANDLING CONSIDERATIONS

1. Handltng

LAl Inputs and outputs of RCA CMOS devices have a
network for electrostatic protection during handling.
Recommended handling practices for CMOS devices
are described In ICAN-8525 “Guide 1o Better Handling
and Operation of CMOS Integrated Circuits.”

Operntlng
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. Operaling Vollage
Durlng operatlon near the maximum supply voltage
limit, care should be taken tc avoid or suppress power
supply, turn-on and turn-off transients, power supply
rlpple, or ground nolse; any of these conditlons must
no} cause Vpp—Vgs o exceed the absolute maximum
rating.

capacltors. Since the other end of the capacl ors Bre now
looking Into &n effectively opeﬁ‘clrcult any, npu_t,vottaga
that differs from the prevlous'tap voltage wl a'ppear asa
voltage shift at the comparator amplifiers. Att%‘omparators
thathad tap vollages greater than Vi will go toa»tow state
at their outputs. All comparators that hadltap voltages '
lower than Vi, will go to a hlgh" state. :

The status of all these comparator ampll‘tlers are ac
coupled through the second stage comparator, and stored
at the end of this phase (¢2); by-a latching amplltler stage.
Once latched, the status of the comparators are decoded
by a 256 to S-bit decode array’and the results are clocked
info a storage register at the rtslng edge of the next (1758

o
A 3-state buffer Is used at the _output of the, X: storage
registers which are controlled by two chlp-enable signals.
CE1 willindependently dnsabte B81through BBwhenltisina
high state. CE2 will mdependently disable ngprough 88
and the OF buffers when it Is In'the low state,

To facliitate usage of this device s phasé con‘tl’ol tnput is
provided which can cllectively co complement thetclock as lt
eniers the chip. -

Continuous Clock Operation ..

One complete conversion cycle can be traced" through the
CA3308 via the following steps: (Reter to trmlng dlagram
No. 1.) With the phase control Tn & “low" state* the rising
edge of the clock Input will starta “sample” phase, During
this entire “high" state of the clock, the coriparators will -
track the Input voltage and-the latches wiilftrack-the
comparatoroutputs. At the talllng edge of the t.lock all256°
omparator outputs are captiited by the 256 latches. This
ends the “sample” phase and; slarts the “siito; balance”
phase for the comparators. [Dunng this “low}state of the,
clock the output of the latches:propagates through the
decode array and a 9-bit code appearsatthe D lnputs ofthe
oulput registers. On the next’ rlslng edge of the, Cclock, this
8-bit code is shifted into the dutput registers and Bppears:
with time delay tgq as valid data at the output of the 3-state
drivers. This also marks the start of & new “sample” phase,

thereby repeating the converslon process tor‘ this next
ANA-DIGIT co., Lm

cycle. ;"L
‘“:
d Ui .r:cymmn T
144 nuuaumun umvmn Ny, 102 00
ns. 2217040, 2274562 ,2214557

FAX.225-l_9'232

Teper

,"-f\' .
tnput SIgnals
To prevent damage to tha-input protectlon clrcult,
Input signals should neve: be greater_than Vpp nor
less than Vgs. Input currents'must not excesd 10 mA

even when the power supply Is ofl. .

Unused Inputs :
A connection must be provided atevery lnput terminal.
Allunused input terminals must be connected to either
VDD or Vgg, whichever is appropnate _,;,.:

Output Short Clrcults  *"=.

Shortlng of outputs to vpp or Vs may damage CMOS
devices by exceeding the max,lmum device o!sslpatlon
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MIN. | maAX, MIN, | MAX. gqg:) ol
A 1.180 | -1220 2098 | 3098
: : i .l
¢ 0,085 | 0.145 ] -—|-2.46 | 3.8 s’nnO muw ik
D 0.015 | 0023| “|039 | 058 03 Pt A
F D.040 REF. | <= e~ |»: 1.02 REF,
G 0100 BSC | -1 ~ |— 2.54 BSC
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3 0008 | 06012] 3 | 021 | 030 amqn da ~v-‘
K 0125 | 0175] . . 1318 | 444 chv Wit
L 0.580 | 0620 2. |14.74 | 1574 : |
i o - 7T — 7 Jlou'w
P 0.025 | 0050 | < vif'064 | 122 mu;‘bn"cr P
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1. Leads within 0.005" {0.13 mm) rudlut of True Position ™% .
8t maximum matecial condition. \gy i
+2. Centar 10 conter of laads whan fonmed parallel.

. 'b';}'l J;:ill”)

G0 15!

3. Whaa this device it supplied solder dipped, the maximum
lead thick ness (narrow portion) will not exceed 0. 013"""""—" e
{0.33 mm]}. -
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3 When incorporating RCA Solid State Devices in equipment, It is
‘. — recommended that the designer refer to "Operating Cénsiderations —
-, . . for RCA Solid State Devices” Form No. 1CE-402, evailable on .y
SN ] requestfrom RCA Solid State Division, Box 3200, Somerville, N.J. 4

08876.
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