20 0CT 2003

1/12

FIGURE 1




20 0CT 2003

2/12

DIGITAL DISPLAY DEVICE Va 206

P

7] PIXEL
; L MATRIX
ZiE s 204

/" ASCALER CAN
< MATCH AN IMAGE
EXACTLY TO THE
PIXEL MATRIX

FIGURE 2



99 0CT 2003

3/12

& 34nvid

gj
90¢
g onon #

guomoao
coe

o0e””

WO9 + TIVg 40 INFWNINON >




20 90T 2003

4/12

v 341914

Aefaqg

[RULION

[BJUOZIIOH  UONNjoSaY  8jdLIES

S/SY0Ge oley ojdwies  jesoiny  1esay  [BJUOZUOH  8poy
mM. HIH R L WQ“QUMQQ...G" ".n “Hn I HR HIHRR] Voeocok HER ““
- A961 v SWooswE i Mgl A00T LYD-
c » .
abeiony | :
aup - A< vor
- o 90t/ oor4
adojoAtg I ” :
s R SRR RS R |
ﬁ :“""" Frd-et=d SR EL L EE B {ac} "u.uu--.v«Vn {--t-d--t LAy R E EEF ELEREY B XS0 PR h
| |
Wk 80% 805~/ 1~ o
gidwes k& : :
JF ;
8p0 . 1 :
uolyisinbay |- :
pbu [ ] g



9.0 0CT 2063

5/12

c
abviony

=g

on\w\.E

"

(s/swose >)
Jo818( yesd

1

a/dlies
1T

8po
uonIsInboy

& 34N

Aejaqg [BULION
[BIUOZLIOH  LoNNjoSaY  ajduwses
$/S¥0GZ :eiey ojdues  jesomny  jesay  [BJUOZUOH  apoyy

S A Y R A R A N
AL v SUIGOEN % Mg 11007 14O
: - -
w%? 905 -] 9057 er0S
BRI | B e o e B e B R e "L;.@
905 805~ sos+| 05
bl 1 1 N



20 0CT 2003

6/12

PHASE
/602 DETECTOR 606,608

REFERENCE [ REFERENCE . _OUTPUT
FREQUENCY | DIVIDER FILTER —> VCO 1> rerquency
604
610
PLL DIVIDER |
FIGURE 6
PLLT 700
704 /706
Vs_in — S VERTICAL
M =ppyo > PHASE |
—> » VO > SYNC »V/s out
DETECTOR GENERATOR -

1N

A

FIGURE 7



20 00T 2003

8 34nvid

T0HINOO WALSAS
49TI0HINGD

OHOIN

208~

L1

SSVd MOT

pie

919

- H344Ng

HOLYT19S0
208~
(I
. Undni 334 Woy) IS E
NI ~SA ReECEY
08
40193130
-3SVHd
- " TYOUHIA
HOLYHINTD ONILYYINTD o8 |
DNIWIL INdINO
A019 13Xd diind IDHYHI
HOLVEINTO 5081
_ ; 928~ NOILOTFHH0I
1N0"SA || OMIIL YA | | | y3ama HOYYT
HOIYHINTD | | X109 Xid Tid 7197
N0 SH || BN HOH
oy 01| wa GIANT
oo 41| ||| ST EEL]
Z 028~
228~ gee |
NOILOTHHOO ®

ONIOYY!L TYOILHIA

OXOA =
818~




802 8/12

START |
904

Y

INCREMENT
PIXEL_COUNTER

906

916

PIXEL COUNTER

L HSYNG _OUT=TRUE

9.0 0CT 7082

HSYNCZ_START

908

/‘918

PIXEL COUNTER

HSYNC_OUT=FALSE

HSYNE_END

h 4

s 920

MEMORY READ

ENABLE=TRUE

e 922

PIXEL_COUNTER
PIXEL_RIE;AD_END

MEMORY READ

ENABLE=FALSE

h 4

924

RESET

PIXEL_COUNTER

FIGURE 9



20 0CT 2003

9/12

1002
(START ;

Y

INCREMENT
LINE_COUNTER

1004

1006 1012
| VSYNC_OUT=TRUE

LINE_COUNTER
VSYNc;START

1014
VSYNC OUT=FALSE}—

LINE_COUNTER
VSYNé_END

1016

LINE_COUNTER
=
VEHTICéL RES.

RESET
LINE_COUNTER

NO
@y ™"

FIGURE 10




29 0CT 2003

10/12

L1 FHN9I4
NI YIYa
MO0T0 I4IHS
T vt
“ = D g
90~ ____ “
| 0 |
N 1
| | _
I [ [
[ _ _
[ _ _
| l |
o
— _ HW
T m ST
| | 00
0! _ XD
- — P _a—t5 [
- { |
D L _ Y10 Q. _d
7 I Y
(viva 3 | X1}
HOLYIN INNOD —p 1= g
Eﬁs ;m@ ..... » a i
ﬁs&a 09 19 237019 2011

<

“INN0D Xid

At



9 0CT 2003

11/12
1024 x 768
EXAMPLE SYNCHRONOUS
COUNTER
/ L1 cour
PIX CLK |CLK 11 BIT
=, RESET |« >
~ 64MHz [b10 PIXEL COUNTER s ho™ N 1000 (TO LINE
COUNTER)
1204
COUNT=1343
RESET PULSF
0> 1343=
d 1344 TOTAL
PIXELS
4
1206
COUNT=3 | p
START OF -
HSYNC OUT . |p 1210
SET/RESET
FLIP-FLOP [HSYNC
1208 | TOGENER [p
HSYNC. OUT
COUNT=67 S
———J "ENDOF
1 HSYNC OUT

COUNT 0 34

67 68 88

1111 13431344=Q
A4

SIGNAL A

SIGNAL B
SIGNAL C
SIGNAL D

MEMORY
READ
ENABLE

[1.

)

N

] S

l«— 1,024 COUNTS —]

(1111-88)+1
FIGURE 12



90 00T 200

-

12/12

&L 38Nald

H01024130
ISVYHJ T7OlLHIN

diifNd JOHYHD
NOILIFHHOI H04H7

{0°01143GING H |-

X19_050}

HA0INT JONTH313H




