
-.t ,,-
tf$

rna/uJe Srylstf ( ln 
' 

CIat , C/2,

//JL,ua - 31t|-t* 1,,1*..2-t 1J!-'u.'J''

l-
trHl-
El_tr
l-{l_
IJl_
l-rll_
l--{

1_
IJr-r-{
l_.
l-r{l-

,l
.J'

!t'3
"1
iD

J'

I'1

1
3.3

Oub

sa (

6tcrt S<o t

gls&

oat &'l,rt)

Iu) <Ss{*i Se }:rzor/--}' o2Tttrwlertezt' 1;;V

.,/LS FPGA Ed,tor >'/ '

.-?a4F/ PAD tLF '.ulA{

)/e*1is. b -JVUll" ) ,.18$F6



F'
I

3K

( tsu p6 <)..u'{t.,,: ! b-t t2{12cn. ,<l[c:* te>-, j-t UY FPGA -)

/.
:,r4./ap,t'- *>/ r";<t: FPGA ,J

./,/./" '7',,/ Ji.5t+t-t&,' t4 et

,l
.J'

!,'1
"1

I
J'

!t'j

1
3
'f

Use/ OzS11atne .-? CteaA Grzslr*sntl"

clcck l)oma'/ 5
-,r/t-":-

tt?uc

Oulac

* clcci e 6p

GIL * c/n",Ua eleZ'--? tPu*8 bt'eo" : Pel

-*ttla?? _4u_/-2,yt

././

_^dy:::s:::Y:_ a1 L;t .r/ ec/'a vIsL UcFdesyn <J't'

^t,,J{ Ff 6'/ 4? ,t-J.{,Ve}



r
]-,l_l-":- ,r.L'
L
i-- 

'... 
c;artx,/e *--:+,slarc & K"rece' feprt'

. sta( K

L- t< '-r'Lf e

L
| ,/t-',- { 4- n , ,/l- ) ."1 ' .- t. , r-
F i; :tz"/ t'tf/5't6-t 

4*f t--'s,r4 I :<J i/nP/k'?('4'L !*l:C'.b
I

!= 3"t-t itt-
I
Tr-i
E t:f=flf -s;. ) - /-*- /----,1 .l-:"f-r, .--L i ', 

,JI:i ri; ,-{"r,r)rtr',5J .'.r t

Ld,
i: 7--v11,4)1',' ,; t .t; 1* ercnt -<)/ub t s1fl thest Ix r

LL- li
l.,l/ /-
t i 

' (a i ,s-' /c1:'t' /e'/'4c'rt r .- rl'-(ku P-r-' 't;7 v' * u-t'1 a1zttt7,tt'aa' ,I:PG 4

| ' t.1- -:^ --i
LJ- JI ''"
l-- ::
L

I'

L I laa--6;,1 'tat'cl

fitf iX d-'*

l-L- ,,,iL*ri u
rJ-: i::f I ft
r+4-- l:l

l

D



inyuLs

a

-*- sl*"-aL* EdgK----* / -
sw 1 e- Dats.-- - -rare (-5 tzR) 

-* 
- -

lLu,lla, e _ ( Dpq.

j:\

,l
.J'

!,']
"1

I
J'

iSystett Synclzrazga5; -=-,a/t/:iPGA t

6xterza/ s€tf arne (a(/set irt)

T}LE tl.p't.

*rlrL 2tt -TPJPL Canstratnl

/::rY:i !, Oea7fn ,.t-.1)q.lv

"srLJ qt: y c.s 771ett Utt/



ria i[

//t'

t
7
r
r>.

E

t:tlt
Llr
EEr
H

r_
H

t_

ri
E{
rit\
-rar{L='r{
f'J
iit
Ht
Ht

*.5 rts

./-;1/';' 
-' f ;;rW,tu;;;--* : -

2v I a5l-:-t* Sutf t rrt c' <:-t-/U/t-7:c t jl-f

zYLt - l,U* ")y', , 1{ia,5r:-flrlet rt'{ ,l'l-tL " cficty' 6L ,J-:::rtL
- ->u't rP6/ :,!ze t/ttaoL

; /r !;;-;,, ; ;;;;;ory.;5;,(;; -;-;{;"

LI

E
ll.

t-
H

t:
l-l

E
lrrtr
TJf
ha

r Slac/< B;rd

^s;tt\u q't *, t";Ss. fuet v'?( <)t", . -5 \*"1, ()L' '

r\"kryu , jelt

*$<t'j uu r:;



*&s*
*e€

:(9-
"""""-*"t*";.*"*-*

t-otp &5{b t courzkt-* {?OAU

zrlod(aJe s,ffla ( unter (

atwcys e> rpoxd6* clfti/ ol leose'{-a';.71
t ( rfeset )

r€6i
elre.

r 6 YrI,

sstrffl outs rf255J'

*{n&k

F'PGA edtar

tV; tt-y*al:-:reo b":f c/r *M

J
J'
!t'1
,1

I
J'

\,'1



-tt-s-d,rfvi-d{.*

ts_3Lt> -t-:tt
EI'H 

-t,:tx
)J4f"{l- -^,Hj\f"
Id

E
L.

E
f-4fI-rf
I-f*r
t:ts
tr
lE

I:
t_E
t:

I.03?

l" o lc-(

.//
'rS{,rt 

-t-o 
<Jt-'r_rg , n /.

)tr"ti'6"'*w)1"' tf L >t-L )efit 
" FpG& ECrzo r -'; --

t'-*

.:tsl -/sr)U;/ clle

. ^r/l OoZrts -s-'s Sku

' clt s/te'"'

.^rru/-Gp; ;'';-;;il#i' ^*''



*.i&@-,peg

---F Jz,
-,- x=-,/

'snLtf*" L)

/!,;, f6' snt ((Jn,'/fry., ,[Fs* ,rz -G1j<5, FpGrt &*/,

-fu; I *-r! u,,/n/ 4{ --,' rn} rgr'-ene't, oflsec octc

e-2t

-sll"-Jv>'t'

\

---'-'-Je-

u;i Lrru'i s.:ti-f\'ilfw'

tt'v fi"



w
E

E
EE
T
Ebr
E>rthr
Etsf
E;
FJ.

Ei
rifi
IlaF{Li,E+L'
H

E"Ht
Hf
Hf
la

[:
LAt
LTr
L-

Er

lzlt a'

ais' {f

?/--- """ :, -y' * -'/'
irlttz,, /f U-trJt:2 u)D L*ta311*g-- ) )r'g(S 6ik las-s4.r

u-J.v t -rt C tl 6'llazgJt;2-> 'rlll [-iCSdb

.-) Cafture-

tAl f,r..r i

'ftu'rz 
Pero ,d =Ll + tpa i5

{f::r o {fse., or*y'1 " bf;2{G, clk jt'+t€ 'b--,/-, FF6A .,Ut;
ilr)*r€.-.r'

, ,L; /nre -I.A"p jtt,t d{

Ub' : YifE td :1t,,.4

-zt r 9 ,;,!-'"-lsn6la o2t: -.!, -^rr {f Cr-,- ">*trl Ll ;y -J:,'r{
. -As>r tJ L,tl, nf fsut rrz <JY{J'

c ffsee

L-

tr
h.



!72t/7y*==*q/g .-*n1**,./re-ot :! <i-. clK

.-- ,,"'t-!<s'-cin. "';,: -,J//of{set,n -l}

/
CluS'(5/'*r'll )-t<J1)

h,H 6aw{f

Jrl*"tb "l ,tk* th-er.

i:\
J
.J'

!t'3
"1

I
J'

1
3.f,



w&

t
l-r.

Et-
r-,-
l,-
?
L_

rcitaFP6A t tc;/E{1,4.1x <),J:y!UJ t

Pe rt .o- -nL' -. * L. * . . ? 5* s. 3

tcllsq,qi', ilftrpen .d,. L

l-

I:
F

t:
-t_
l5l-
t:
t:
It-
I

L:

-=,

:-.

4
I

J
t-
.:!

.=
I

-{

4
t-
4

L--
r,.-at:
rJ

t-
,€
i.-l
i*

,L

i:\
,l
J'

!e'1
'1
I
.J'

!c']

1
3.f,

!-r ! r Y-e ! ::9! Y l : *ai**Y:s7::t:*:
9,5-i 3..+ -t ek,t26& *-.,t6,t*;peia --.. .

-;Ltlf .o t2,/K



-4{;;::{ yr,!-:i-g**s-

''!--91*---".--*-----*--i.-****,o-*j - --**-i
:/ ')V,V\P

, rr{/' u
. - ){v./

4ift q,Ifil€n{,
'- ." . !P"

'J

' -'1"'(CLitb'o-^-ptz.,l ryt U* 6y ZSd 0*ll *,bt

i

t

Plo sg Gtyerzsa t'"'si't

" il*tgn-.* *-"p/aee.. -& Fn,ria . , ,4n4"qr*f- ff

'2'*1St it,JLl Lt



$V{
F*

t
LLtL.

EL.

Etts
E
>r

L
>t
F!bt
bt

t
li

t
E;
Et
rt
ri
t1
["

t
I

t
!tlvltIYltt
-lr!
r. ILirt
rlrlil
il

-3Dg

rr,lA5 * liti.:61-<,r

tt'l':,/. )/UiJ.eL <Jf2'4i--

f1 e7l-r f+ Y7l = .,t6ns

ff
: c-ritical F(h



*&ttr-P^r,,vr***3-'

s{W !4 *t_t<:.y {} or r

*LlA *: *Sq t* A2{--,- ;' !-' ; <s- ;:-ggqf*

, Rg'tr;^'

7. VrttAestaet. b/-tt".n=4 L -b^$ vl,

*l;4 u.l

---j*--:*;-.-'-'-^**-/ .,./ /
-tlL ro V-tJ -r,t <lL:17t,>r{f-

0
J'

l!3'1
"1

J'

!t'3

J

3.f

SRAA| syzc2e&onou'l



LF
LF
E
,1

E-trt
Tr
!
F
I'

L,
r
h

t
b

_3
t
J'

!5,}
'1
,3
3'

!.'1

_1i)ii
--3 i

*t!a-ss{-db*

-1,- lo's 'rfz,fi ld

* * *_ ^(****tgo I !!:l!* : u*' W! s

'".1-1Y. rPGA -btt c/k t),s'A,ctx UFtf

' ztD DtL ' V't UUa -F



ar,

L.

XF
&,

,tu,-.ywl OU, , $ftit -,tfl Lz oJ rr "^Ftai !o""\ --
ctkctt.lSs t;i tposeJse ,lc o,r |ox'Cga' /€Jt(") 

i $a
-^F

ili \'

lt:1
( l5e

Y q - I r'l'7

asit1jT 6"tt - f{zJr'

ettdn.:z/ula

/1

/fiVlbptctit L doS,gt.itJ,n-

l""vr;{:=l:ghifi::! _*:::"p. ::: ri*l*:. , *':. 7.*__
,"-*, 

)nuf ct,""J"- -J 6l

lffiP let'ft ttl tcttj'os -***-+ {ltuiltat

I



s'tffiulafuzr: - > "+est"-h'rtuYe

/ / ,r "'"'
tJttnlzj+ut 1_-yy;clt , fJrSt'O Ctt<

-l-:.'^ -..-

r
-
E
-f
F

-trF

EH
YH
E-!r

E.
!Dr
ffrrr
Y.trr

E
It

E

::\
0
J'

!e'3
'1
.3
J'

\o'1

n
3.f,

bs

c f lset oL(t

, OtotVj-s

s-J{:i"rb <:/ cir ,? )tJul



irnfe,ment reQ,.uz

. *Ls {" 1t,)fir}te .-t 22'o'*-}-e c'Lk.toow ab l/Con-strqrrtl



('{. z ,t _*-lli t-*1* -:/ la g,,.: C iE f';' Jt.ct

i i :lr;rl
! , f/.1

, r)-(ti.o.7)..

: i: - .t-rr'. t.-;-r* .,s t't..r2fp.-ii'4.. 
... t.aY/--2"- *i/< 

-' 

s' rv! -'

1;::

- 5;

- 'J. o 
!-. tl =. t .., I l) f i. i'(,.i il pr"'1(ri. **.> r,tlhl ct'tt -----* {;;'t i;c;/<"i'--> L''c':

' '!"', r r J
r '1'-
b .:t

: 'f *---n 'duu ,r,;'1,'lK i'.^ilu'fcr ' 'i! 1(:c , Fp("4 f<''"(t't"i $ {)'s'$tl

De.at -;r-**claras/tee e

',,,, .;----- -,'.,.,. -'

t tF#n
LIL ::i: --

t I i-1f'-? 
'

*- ::i

rX
t f, .--:,,.o
L*,

tt i

a- {::

T



-18!d.,
#g{a
-3e& -

'-& ?-:*- t::"=fif';', U/^.P L ry r-, :-rti.UJ-bt,

cllczl,' y.rtr 90

t*-='Xt{
t,4

(#Ji-:Xsti:'A&kL*::Wee*,"m-ngr*

! :-tttg,*pu effset @,(t JL-f.-

--;;&; ;p6n ,';u B.IFG Adtrc

-,, b csr-l t >6-*tt /, 
=V' 

(' /. --t t /-t

' t426otl-ttPrpelhe O/ UTaLUD 1s1t

Tns ttlrtS

lsfl1

(!*pad 7Jz o2tsU',,Va{,d L c& -,!a;;,"*}t'g't,lr--a't ks

i:
a
.J'

!c'1
"1
\D
.J

.f'

\o'1

1
3.x



li.r
I

t
t

I
I

rt
Ii
t,
t
a

I
I

L
l

tttsf, -3Li
rqt .,i
F\L!E+t\
-r̂.i>=,T.l

E
l-
bat
hrb
b

l'
ts
t:
Ittlrrf
fr

t:
D

t:*.l:fr

- - *,*:x-:i!-9- IY:e!::*-Lq -*
(.8aFG

agt 6/rti€, tt'/</ rP6,r4--, t-p-JqS.t{Sctt ' $oFG

crk.ffa&, -:-i**-**-

J-ulspu t EaiaeF

4ata

P,?o Slaze ' t

|b;c" s, IL c,rc

' ,0 L2u :::::J::::3- - : ! :i =:Z;t'-*-

;,il,Lro Y3laza -r
3Z bt't s"{t o"rt

-rij ---ysfQcl /q? y'€sodf :,'e.



..r,*#r_"

&&6,

Peu,te/ Fc -f
7ti b;ts ."hor/ *o

( may IreTs5aaarttg-Jl <r)/ut

y', Oto ,t DV > Sr 
;-.' (Jt sz b t'/: :/ ; t i {L-x .;-Du 75tef1t Q,4, 321p'-,n-s

' t!trex^ * E-l*e*-*x*-Mrsex*.!/.8 x -** sdnex**^5"' a-FA-

/-

6Dk-- Embe De,telnpezzzett{ k t

l"-3 Pta 6iaga Jz-:/t)
" l' '

' p!t<JV,r, |'PGA &, 6.U t4/1 xrhtt7 Gi4rat Ut.tra

-2/ttttPS

i P,c" tslatu /<J4-

kn y*n, olJJ



fut- (hrc [*ro]

Lr-r ie4ap7

&<se t
cit<

mernatrt

Lnstrac t,cr|(7,9*
I

BL:< p 
ta

Adclri-is

P,r.*r."6[r.t,t* ,]4

I

- rQculsrio'at

. W/,te, stftL



L"acl Sx t Rk"

["aol grSy

Ar{n 5r ,, kK

Alo 5x,.5s

r,^:;AX;; {),,, *,;;; ",c c",r1:f$

{e,vp' 9 .---€ *,ro r !'

'.*it, :::A_::

. 6uj (Jtus

&,ilr> z?-t A;tt

-t-stag}

tf
i(

l_**_**-
I' ottiD,
; .. . . .- l, -

uE S^, PP

IlpuT sx, PP

:XUU; -??:;;'

, PoR "r- tg

t&"a.o( -ft'rok'

* pu;tt1^ohts 4a Biaa )",- Yt$b'a3:



t'Ugg,-,t
,E1€

Gi; er e

{rtirrx ueasiQ, Ke PSM -3 .-) do"tnl"ocl

esr/t -----> €tctrace 'ts ilp- d,rect"6 ,!_f:!::

Sourcg &Je *+ Post 51rt tles's

I-'
L
td

E
l{".f
f

l:r
Errrrrtr'
t:
1.....

t:
L-i

L:t-.{
t:\..{
L:,J

L:t4rt-a
L:
L{
Itr
L_
l-ilf

l.

,])'
s,'3
'1
b
J'

tr,1

n
a,b

ile..&r.ectflt ,J pqe*-- * --.,

f,'

Ffico BlaA *'LP

Sta rt t
I.-LzfJ/
.9

/"- V 
-t+P/pk

tltuS tl A smy'e P,ea 6laza test Pr"7'o'n

et?9tapi od"rPUT- PoRrtro{
*^_ 'tu2e2__,

Cp/?S ta nt

LePt ,



-"&s9*

"JvtrAP (on pt

-*daaP*- 
LaepX

1 rurl ., t -)tJ<j!b
tlfu v

frdd srorrz krPstts & *-fi1''r-t

tu',r."La tl ljt/t., .,,) -*l t, I

.{ent SocLrc& ._:+ /erJ"r, ,no/&le'

5
,l
J'

llt'1
'1

.j'

!t'1

J

3
'tr

-"*rt



mo/ule -to7 ( cttct

ffi
tlnltlnT

?-_*-*
Kesgt-t o"tr");

':f!! "/l: P:: **turffin!** -

2tttput C7 ,*J outt'E
E
LH
Eh4

E
bt

V
E
E;
-2:ri
ETr.r Ljl]t
Y4r{
b- 

=!E-5

l_"r
fr
-l:
r
br
r
rr
r

tf'*1 otttt

utt{& [t'( rO] rnsttctcb'a0.,

A-t t{O f,9;01 add ress) /**tk, l7,u B/aEe -L

Q)i /€- g tAJ Pot -id, ) out-Porrt ill-Pof{

kcognn S Prctlns ( " aldress (adalfess ) ,
" iflst lu c&'ort ( ih Stlct Cb- or7),

" px>rt - ;d (po rt, r'd) ,

ptri te- sfuok ( ut rr te - strobe),

Cat*P2/t (oaQarXS,

. ,reacl- strobet r ,

in-Pan11.)

" t/tterr-<.fL(l l

-a.k[ ) ,

- reset" (Reset ) >

. Cltc (clk)1,

nt6 e'do rn4 ot/e r"r,: (, ado{ fe ss( a d/resil,

"rr|st f ilcti orz (i/1st/arcil.en)

Ln Z,Ass'ln it)-port' (part- t

alw @ (pose d.qu clk or /es ec )
(reset)

oUt (= Q,

tl:

tP,
rf



I f ( wri'2g - st ro Le &{ pn, t-t'd - . ol. )

rt ul.t € out '12/t

Vnplernent

e trnpllLetatt c/7

Lslm| fgsta r_t

o S|rr7u lcttiort

.Ls'm I rarl k*q.L5

,s-/t o-lt,/"dotrrtt

J
t
.J.

!t'3
'1
I
J'

!t'1

1
l{.f,

,*;;*;;l-p";;;;

*tP Utt-)

*._..U_l/"_t:...."t1ru_e_Ua,Le-r.ft.;L_-*.*.'_

:jts r; {-; o2b-.et

:"'
llb fiLl oltt{nl- : I

) t_rl <ri2J->, f <st/ 4, i

'9"r

tater face r vrdoo

Port ,ld.s 7,/--,ttq?,, (9 tuit 'tLo'ttt 12ort-tc


