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4;1/07 BUN RoT / bit =0, repeal
7400 AGN CLE
6110 I3z ¢TR  /Increwment covnler
36
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G- 12 \3 Continued
(2D 700
| O E. Sio77
i0F 7001
N 62C )

G-13 (w07, = (356,

L DA ADS
LDA NBR
cLA
Lop s7A  PTR
TsZ PTR
Isz CTR
RUN LOP
HLT
ADS, HEX 500
PTR, HEX O
NBR, DEC -250
CTR , HEX O
. END
— LpaA A
sSZA '
BUM NZQ
’ HLT
NZR ¢MA
’ INC
STA CTR
cLA
LoP, ADD B
T TITsz. TR
Bun LOP
- BT
R, DEc —
8, bDEC —
CTR, HEX O
E4D
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SZA Jeneer i F Yewanwmg oils =0
oA T S "
RuN RoT /MNo: reidle 293w
- +
} z
’C’.TQ} HEX O
\ARDJ HEX 62CH
ERND
A N ,
L 500 5 SFF —@SE) | lecaTione
v io
/s Tu.’,—é?.’):‘:,—';ﬁ Df)/'ﬁf&;“ip
S dmlalne
' ‘ o —
/Im’ﬁgii(jf_ counker o -256
T /SEV:E’. 51?\{“0

LD&Q{' WU IT\'P i\éf‘
S Ts it 3e¥0 ?

)

s A=0, preduel=0 m AC

~ -~

/ Shre A m cponle
7 Start with AC=0

/ Adol multiphicand
/ Repeat Loop A 7‘;’wes

/ Hl}ifl;‘l‘/"él’
/ wltiplicand
/ Ccounley

37
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CR ne girst Towa Tag Progrdva s exeeufes icCation
——— ] . ) - . o . ) ."-'
CTR wii} ge Jo D, T the prograwm is exeevted ELENY
;/‘\'f“f‘n:,»\ 3 o ¥ S 7 s 5  ? e
starling Lrow locdlion (o),  loealion 7R will be
: N e f 1 et 4 P
Mmevemenies  dual Wi mpT yegeh O dwiy) 1T ot e
i 3 ’“vié . _ _'_’ 'l I t
\\A\C.‘f_‘i‘r"-"\e,‘V\TCn_,}“! £ = {» )55.{;’ /ri’;‘"es 27L [&}n!il’: ﬂ Yo l.{_
Will veaeh O again, ’
A |,\:' ]
we weed To mizhre CTR awd P g Lo liow
9]
LDA  MBR
STA  CTR
CLA
2 D
STA '
() \:Vl 3
r{“%‘(aM
= -
NBR, Dec -§
cTR, HEX O
o HEX O |
[ S N ' ' it 4 M n'li’" /i 1 i
616 Muthplicand (5 wmibially 1w iocalion XL, Wil £ 25“1?4'
t‘&'t mlo ®XH (\;}hic.\n has ?era 'V%\T\A”\/\ The pa

Prodch Wi ! w»\‘ram TWo !ocanows PL anel PH
(mma-ily 56&”0). Multipl ley 1¢ W loecafipu Y. CTR=-16

LOP) CLE -5 i
LDA Y Sawme  ag éeg\fvw\m @,F
CIR Program i Table 6-/¢
sTA Y 1
SZE
RJUN ONE
BuN ZRO ]
ONE, rpA XL -
/ ADD PL Dpuble - preciﬁrom adof
S T4 _
A.TA PL Pe X+ P
CLA
CTL Sawme 3¢ program
A KH . I
. ADD ") wm Table 6-15
ADD P
sTA PH
CLE _
O y —
“OWhwyo 'nex,cf; Page
38
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L-16 conlimvedst

ZRO, LDA XL | Tacb.’e—ﬁgugf’v
. I

= i l i .
LIL@ "‘(\{Z—‘L‘Hf‘: \‘\H”"/‘\L__
STA  Xi PETET 2
LDA  KXH
ST
sTA XH _I
—— ) i —~ ' A‘
Isz  cTr Repeat 14 Tiwmes
Run LOP
iy T
o G .

6-17 ‘

: : o .o o N o

TC walliplier 1s wegalive Take The £ 8 comprement
} s . o

of wlliplier and wultirlicand and then proceed as

v Table 6-1% (with eTR==7),

Elow- Chart @ | sfart
CTR&7
Pe D

Plus /.

cheek sign of wulliplier

Y
\I;miws

J.i Yé—?‘*‘} ;Z’s Cawgiewse\ﬂi. ‘mu”n,'y[)é{

Xe— ;(—’1‘! ;1,5 CO\M?“Q‘MQ\A”E ml)HleEf_an

I
b
Proceedd as "

Table é—/l/lf

P

(
\O

www.learnfiles.com


htttp://www.learnfiles.com

o +0tw A dDusie-Précisi
CLE 2's complewewt of sublishesd
LDA DB Bu+BL
CMA n 1la '
’ A 1's complewment 13
INC [ ',,' " _f !
ADD AL torwes and 1 adeed pyee.
STA CL ‘
) 10 . )
save [ cLA Ths BL s complemenTed
_ N 3 N 1o
cavey | CTL aval werzmewizd while
i aTAh TMP y y ' T
- T’DA 5 H R o1s owly Cﬁﬁuﬂeﬁeﬂ“d
L % H , ; .
~ Wt .
—F b o —a . AN i £
AnD AR Localiow 157 S4Ves int
R T L
3 - ” — 1
add eaxry > ADD TMP eayry from E while BH
< M ; \ v
STA CH 15 CLO\MP\Q\MQMIQDL

CWLT
CTMP, BEX O
. | o,
6-19 3= %@y = ryex'd —;[(xa’)’.@'g}’}

Lc_gf Yo AND TMP
o CMA
AND % oTh Z

cMA ~ :
STA TMP HL T

LpA X X, _'—
cCHMA Y,
AND Y z, T
cMA THP) —

4

-

¢
/

LDA X
cCLE
eTL

< r

SLE
pUN ONE

) 5 pA

BUN OVF Lael)- |
one. BUN FEXT ﬁzr_;vp\ f
NE, sNA | \
B BUN OVF L e o
=T, Wi T TPEh T I
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2

. ’5’\
7\)

Callivg progetaw
A . Y 2
B5A  SUAR
Do R L
B X 1234 /)ué\,f;"ahﬂ"%’
HEX #2210 /yiwend
1 ) r
HE X O / oliflevenco.

- Callwg Program

4

BsA
HE X

DEC

cMP
1o D /sji'avhuy adboltese
32 /rumber of words

Subyou fne

CMP) Hex O
LDA CMP L
sTA PTR
Toz CMP
LDA CMP I
L-23 cRY, Hex o
N CIR
TR
ATR
TR
BuN CRY I
6-24
LDA ADS
SsTA PTR
L.DA N8R
AsTA CTR
Lo% BSA "";\42 /wbrpﬂLw Table 6-20
STA PTR
Tsz PTR
sz CTR
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SUB  HER O
LDA SdrR L
cMA
NG
ISz SUB
ADD SUB T
IsZ SuU&
sTA SufR T
BunN sub L
C MA
ITNE
STA CTR
Laﬁ LDA PTR I
CHA
sTA PTR I
I57z PTR
ITsz CTR
BuN LoP
Is?2 CMP
suN cMP T
Pﬂg —
CTR,
Ac
HERX
T

) :

s
[

\‘0-30\5

ADS,
PTR,

BN LoOP
LT
HE R 400
HEX O
DEC =512
HEX O

.on 1861 nop 279¢C
200 o 1801 4079
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3
i

(

K?

™

b

N

L DA WEeD
AND Msi
STA 2 H!
LEDA WRD
N . 3 -~
AwD MS2
CLE
- o /.7 '
R A SRS ,/'?bbmf,"]/‘#e/é
A A
saift right
2iaht Wwmo
o, J >

, ¢Text

& }

—_— \!, -
VT Bia YA 5 ]
%——-”::.’3;5%“3 f"AQ_'f‘-‘\O{V

s !‘Ol‘n 4 f
} buf{er ‘!

N

%Lozd wext dpvble
icharacter Lrom buffer
i AC

o

¥

e with

AND
HEX 00 %®F
o2
tompare Ac wifh
REX opod

< ™A [
ST A CHZ
RLT
s -~ v -
\A_}Q‘U\ HEY —
s
~ 13 | e —_
.(_g._;‘;j X
CHZ, HEX =
Mst, HEX OOFF
- i TN
Ms2, HEX FEOO

;gaa’ Aouble
charachter 29am

1 e

AND Ac wifh
Hex FFop
¥
Cowmpare Ac wilh
HEX ODop

k. s e mmra s s .

4(53?\
%

no

L —
-—.-_\J
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AT —
fackk HEx oD % UYEiI
END
4z
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Locaton  Hex code
260 3213 SRV, STA SAC
201 7080 CTIR
202 2214 STA 5%
2073 F200 SKIL
204  Hao§ RyN NXT
206 FLloo oOUT
zZ07 B RS STA P71 I
204 F1ob NXT,  sKp
20A ‘Liz_a/E BUN EwT
2006 Axlb L DA 012 T
20C FYoo BUT
RoD é;t_lc'o rez PT2
ZAZ0FR .7¢cYp cTL
A10 A2 13 LDA SAC
211 Fego Iz)t\\‘ e
212 Cecoo BUN ZROD T
213 DO O00 SP;C) T
214 ©boo Sk, L
21, O D60 P72,
6-2.3
SRV, STA SAC NXT) L DA MoOD
SR | £7 A
STA =
LDA MDD  /cheek MoD - BuN EXT
CMA 52(\”{.6{’ SKo -
SZA ) ou]'?)y'é BuN EXT
ByN NXT / HOD#alli% o I DA PT2 T
< KT T Y Service ieviee OUT
! ] y .
_9},‘;’;’ T mpot - Tsz PTR
ov T Dev!ce. EXT. cowhinve 2s
sTA FTI T ’ m Table 4-23
1872 PTI

BUN EXT / MD+#0
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O
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1
A
~

A

: - .~ i ' » - _i;,_ : *r;i‘
Wi op(Deeseof 1S 2 Small Si3e C.Pu (wﬂru/ﬁi YRy

o

‘\/\.‘f‘ e 3 4 ’ - n ; £ /‘ } f n J.'
;5'&1\‘,"()?{05' fam s 2 'r’@'jfam for a stguence ot miel08P2Ya o

A

(]
i RN B s AT A DT ; mh j
The townlrpl uvit Df' a3 WaCIoPTocessoy canw be havdwired ef
Y i P N '
mievo Plog fawmmodt deponcling on the speeific G}{?_St?‘ﬂ,,
A N ‘f‘ ~ s R l'_/ } ’5 V
A v'r\\.m,G,Dri}%fzuwwﬂfeQ! COmpuiey 063 wol have B be 2
WiYe pYoce 5501,
-z
s b \ » a v .l—- ' 5 i /"'i ‘J—, ﬂ/,qf./v .. ..’/: - 'iL -.'.. -
TavAWwI(eA Cﬁ?\l‘(ﬂi) Dy S ANLHOVL ) YD fue ntalvi a
P SR
O D \MQ_W\MY,

7-

———————

W)

.

Micrpsperatione — an elementar dzgi?lgf compiler spefation,
- \ T JI'“ ' N A J s r

Micyow sﬂ;}auow— 21 wslrwelion shreel w @vd?!)/ a}éww}/
:’Wie,\'op{[;g(a_w\— d segvonee 0{ m:'cmiméji?uc:jféws, |

AY ,
MUcYoepde — same an MILTOPTD4 AWM,

7-4
40 10 40 lo 4D
A Sequencey| | CAR RoM | | Pa¥s Miero— |
——] > ‘ o} )?{ 2
A | Yej;\sﬂ | spetatons
- A l A
Clock 1 £l - | T
Cloele 2
50 ns 50 - SOns 5Pns S5Dus
Clog.;{_? i 1 ) } | )
C:r)ti{&__
K S
L |
Lreqvency of each clocl ’ L
$ ¥ mee—p = /000 b A
quenct oy 100 %10 700 710 = /-DMIH;

_‘[{’ the daTs reyi's/ér s fewmoved we ecan vse a

Single. phase chek Dk 2 ‘(reqc}ency of %i//fﬁ =)L) ng
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N B
L/f)v\ \ WY Tt T 52
,f L
; 6 1O /6 =32 biis
o Selecl | Addvese Microsperations |
Y 1
. ; L
(b) 4 bils
N
(¢y Z briis
7-6
—_— 5 L . /2. .
Cewtrol memory =2 < Qb
0 ’
i?’:) S i‘)\‘\_é—
Ly 12 bile
~ PO i 3 R
{C) | 2 ML)I’f!P!e%E‘{Q= each 0*": Siulf‘_ 4-To~1 line
. g .
7-1
/A ootopy =3
(b o1otiog =44
Vi =40
(cy ot} Vioo o0
7-3 Lo,
oF tocle = (bl
N XXX X x
Contyo \___\Mew‘}f {)Glxx RRR X '00 &
addess =i bk g
7-9
O /2w — w i
mpv s —— —— tQU//:!/lS
— | RoM
Y0 V/é-'*é 2)1\(

<

The RDM esan be ?{ogz’amweé{ lo
clesived addyess {n a f‘fyew wpvl

Lrow the m Arvetian,

Etther wulliplex exeve, Three-sTate gates, of jata
Ioam r’a?u,vabzu’t 5 2 mux) are needed o '\ng{er

iw formation {rom many Sources f, 2 common deslinalion,
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/= !f =1 Fa 3
(2) okt nho 000 INCAC  NCDR Npf
(L) 060 1gp ot WoF READ L INEPL
S / i Is) Y
{"\) 00 1ol 000 DRTAC ACLTDR  NOP
L/ [ |

AN
wy
<
I
I~

- . - ~ ) 1 7
N - — =
D.Q,/\ri’, AC & DR F3=/0/

7 _~ A - ot . /)

t\b/\' ACT—D’Q DR‘_‘:,/{JL/ f__. = I/ Qﬂ//j /:)_// .//;
O TN . b o 2. NOD 1 =inAN
L A I P e T T

()ARTPL  Pe&A =100 Twposeable,.
DRTAC AceDR Fi= 1Y Lot vep F
WRITE WAL SDK Fi=lil ) Se

7-13

If 1=0, The %’ex’av\ol i5 "eaof m the ';sf fhie Yoims Mooy
"awd added b Ac w the 5 comf
T T=1, the c:,({ﬁcj)ve addyegg 15 fezd '«‘To bR
"and touto) 905 b INDR2, The
subvovtne wmysl vead The gperand wh D
TNDR2?: DRTAR U TMP NERT
REAd U RET . -

7-14
(2) Braveh «(} 5=p z2und Z=0 c(\/q"ﬁsﬁl\,;"ﬁ and
Now - ;\«'72,0 AC;) ~See last mslrvedion 1n

Problow 7- 16,

)
(‘D/ 40, O0D pOO pOO 10 2D 1000000
4] 0P 00O 000 1) 0D ]000 000

4n: opd obp oo O ol [poboIl
43 Ppp pp0 1o PO 00 100000p
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O s
i(j_) in
s
g
ya
/
&
A
7Ry
! b)
. Ve
4 £y
el
F oy
{n1

b2,

D LLRAC coM U IMP NBERCT
J
é o . - A P — s - [
HEN ‘v‘(‘\\&“’r[‘. z'-f\,"_",-**,",r\ A (O ST S EETTOH
4 —- S /o p e~
2 ADD, sSvis 3 RE7 43 (VEXT)
£ » N - — A A
DRTAL, NCDR Z MAP 4o
sl 2 v 4 } N ' .
Camo™ wnetemenl anel complewest fe af the
Aw %y ' ' -
< D N, P . — ~ _ 1.
ez \h‘;"t“ \\“ EV\'Q‘ H )"ﬁ"!;%? A J 5“"‘ }” th) /r” ;'—/" A Aval Ai
: -~ b Coving
;f‘{) & ﬂ*é— 'y + o p /’ ! .
CHAES AS- Wiutw e b
i} 3 : R
IR - 7, i } ‘4 ! y \
( E ¥ H Y - -~
Cawwel Xead aug wiile al 7746 <ame T\VV)JQ,
~1) i .. — [ . ¢
fhe. CALL E’ehéVQS aAs 2 JMP Sipece. lheve 15

no ety Lrow FETEM,

Fad i / L
Cannot 2dd awdl coblyact af e same Time
The. RET will be exeevted mdepondeut o{[ S,

- R g J '
63! The MAP s wﬁw?(éa’ ufegf?a?;}@ Oif Z sr 60,

7-16

AND !

T cALL INDReT

REAT V  IMP  NEXT
ANDOP S AND U JTHP  FETCH
ORG 2D
SUBY NoP T CcALL- _ /NpReT
READ U TMP  WERT
SUR U JMp FETC W

TADRe T
NExT
NEXT
EXCHANGE +2

- (Table 7—Z)

DRTAC, ACTIR
ADD

N i b
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- s TV T DB =
Lo U E L
N
el /\ﬁ
@R-’:,? 28
3 - - TADRCT
STcl ¢ NOP T Coryetn ADRCT
cA — T
f?ﬁ: AD U T’,',l i“r: N-.L: K
ST
DRTA, ArTrhe ) TP NExT
URIRC ARCTDR JM¥ NE =
4 Aa ! 3
7 3 i T ND@
CoM U M a
NESG 2L
— Abn — TTRWA D -~ o
LDDLI‘ Mo yal ~8 vy ZERD
A v P FY —— — o
NE U JMp FETCH
2D [} L 2y - P
e ) /’\; ;i) “F - A i ’
LERD . O T CALL INDRCT

FETCIt

ReAD
DRTAC ACTDR
XOR (b¢ $UB)
OR&, £9
BERI DrTAC, ACTRR

' NOP
EQUAL S rne Pe

T
D
v
J

Z.
v
v

CALL

JMP
IMP

JMP

TP
TMP

TMP

/NDRcCT
NEXT
NEZYT

BEQA

EQUAL
FETcH
FETCH

DRG 4D

NHP
NOP
Nop
ARTPC

RPNz !

S
L
I

U

THMP
TMP
CALL
TMP

IFEJCQ

FETCY
/NDRCT
FETC H
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57  Nof
READ
INe Dk
DRYAC, ACTDR

CALL.  INDRCT

TMP o MExT

JInpP NEXT )

TP NEXT (% past

ce N ccC M
.
5N
=

DRTAE, ACTyR zego D
WRITE JMP FeETCH
ZERD: e \TE, /NePe JMP FETCH
1%
OOh iSOT i CHLL  LNDRCT
PCTDR ARTPC U JMP  NEXT
WRITE, /Nefe U TMP  FETCH
719
Frowm EH&; 7-1
F2 =0l (5) pce Pl
F3=1D (6) Pce AR
FROM, & [ _ae
F3 "ot ¢ Load jw
F 3. st - PC
ipyt 5 TInerewent Cjo—i,k

/-20
A feld of 5 bils tanspear(y 221= 31 wieroopelaliow
A fleld 0{:__1_1'- bits can SPeu'fy 2t =15 merosertoy,

9 b g viicrospefations

7=\

——

See Fi(j. g-2 (b) for cowtro| word 2xawmple
(D 16 regfsﬁvs neeof 44::"[2.; ALU need 5 Al?&) and|

The shilly need 3 bils o enepdle all operalions
4 4

v 4 5 3 - =apbily Bbtal
ISRe | [ SReZ[ DeaT [ ALD ShFT |

C(_") —Rs RG RY ADD  SyiFT
201l oi10] 10000100 0pp] B R5+RE

. 49
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N SERN
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- OO CO.%‘IO\.\\.W

WO 00000 - — 00 3OO0

Flo
\
|
*

Q= Q—r
QO = = OO e

DHOOO DO -

.b - Y - ﬂu ..i.lﬂr,v lino o
- SN - ;.\.,O\. -
r FIJ P/J dvv heu S s mann A, ™y AI Au Ald Rl P ad

.

T
D

HT_
1 Q
+ _//, —|>~Q )
A L~ x '
m.IAI. (& e Iln” J
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4
iID T
T |1
TM H
M
| | Sl
Q < >
A | u,h
S
ﬁll‘,,il’i!

y-g (c}aaﬁu 4)
2-

° AIII..IL
®
Q
o S
LD T
y €% L
1RA e
' PR
. &, 4

1
i
c

— Twpu
.ij/‘

T

’

J bt MUX2

& bee ause. G0 =46
G’ becavse g@ I =&
e
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&
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(35 32 wulliplevers each 24 size /
(E) U "\v\?\j@ 62,5'510);'% Seffecj“ DOW

Y Y-Tp-{b - line Cj@ﬁocfe_r

Y

D
T

C

20+ 80+ 10 = 120 WSee.

(The decodaer srale propagate ot fhe same a5 the muxs)
/

—

5-3

- ‘ SEthA SELR SELD OPR G;vfi?o( g{).ayd
(& RV« R21R3 K2 R2 RV ADD 210 41t 00y s0cl0
[ RYy<erY RU — RY CoHA |60 xxx 160 OO
(c) R5« R5-1 RS — Rz DIeA 101 wx 101 OOUID
() R < shl R Rl - R6&6 sSHLA  opl xxx 110 160D

(€ R7eTwpot Iyl - R7 ToFA DD xxx |1} 00000
&M . "y

Control ward SEIR 5B Bp> OPR Miwsoperalion
(2) voi ©10 ¢il bpipr R R2 R3 SUR  R3&RI-R2
(L) 00 00D 00 Dppon  Twe Tt Vove Tern  DufpoteTpt
(c)o10 00 0D 2lipp R~ R> Ry %0 RaeRyDRs
() 000 001 960 00010 Tipt RI None, Pvv “AfteTipitet)
(e) N1 100 DN 10000 R7 Ru R3 SweAa R3eshrfy

—

575 |
(a) Stack fvll with 64 Tews,
(&) Stack ew p-h.{
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{?!)67”’ ? M Lbf’_%«é« ER
SPe—<co_)
) 394 %
] 2949
Fop S Pz Py | ) 9
PR < M[sPT] SP— Y000
DP\ { l< B

G CDE+ x4+ FoH + #/
8- ,

) A e hee . C
7 B-(D+E) »x C (b)) A+8 Dre

) A 7 = I _
(€ D+ 'E-E- @) {(( F"i’é)%—E ’f‘D)x—C +B)¥A

(2+4\‘ 10 (2+0) +& | = ¢/6
RPN 3 4 #2060+ 0% &+ 'x

AIZIRE
1l 1212 B} 5|50l S0 B8]
2l 717171717171 7| 716t
3 o FIFO
84 Memory w3y Wiap-gvond
WRITE ("a/%ﬂl M)' " Rend 715 O
M [Wc] £ DR @ﬂ
A”c¢~ASC+\ Eﬁfi‘
R 2 (P wol QME’) A:c,
DR & M [RE) PR S—
R" & Re A+ L.-) 1
A‘SC-&"/"FSC" ! 5/ T

’ . - 52
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A , . P
L= % 12 / = =2a bils
i S f a2 4 /‘/’/;5 foaN e Faa S j T n A ,j’,/f(p s
! PP Lot-C OG0 KOS 5 fwd adaess
f- i t ‘%’ -+
IWZiYde 1round

= 25% Clowb(n2lDps,

i ~ Y P ES v to/ ) ;2
%6’6”95 D = © Comoinalioue ¢awn be vged »{’&;’g',ae AP,

[ N P nlgn f 1 fég
[ er e [ dduas | & pdress
— N . 1 “,\k‘ii)‘nxtl’}/‘L
~ A
l{p ~ (_;\
"'/ ) \ ‘ [/\ 2 ~ i?: : ,L‘ i c,
PAX UM dwm bex c)r@ dne 20AVesq ynslrve lisk ;
Ve ”~ iD\ - s —
—— D XA = G5/

o

8-/
() RPN . XAB-CHDExF-xGHK=+/=

%-13

e v =28 210 _ ol& 2odlresg = 18 bk
3(1:*!( 0'27‘0') O’l Mede 2

) N ¥ . - Regisler = &
g speedle, | Mode, I?efvﬂ?,_ Addrsnn ~J! 7 bk
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