saednews.com

JS W

329E

A B S S E A O LA P LA P L O LA o L B B P A B £

3 8 e i ’V‘ €39 so 7 cailes S0 75kl sl 5P
- (55 e
s Av d 8y (prnax &
AT /4 olpl ol Sastax

w33l g OlRER egle o)l

s gl S glojle

‘ 1PAR Jho m (3 yosodond) (5 558 8599 (5339 (39037 l

(YYOR) w5 = (5 5 gmlS (sldpminanss (5 jLoko mm 33 gualS (uwitige 4

CrPERR PR g v PRI FO g oo

Vg 5l g Sload o giloniol Slge ylgis

[ Sktid 5led 3 | o olas el slgs s,
A \ 4 J.THGU SJLu.o F dh.m an.\.e wca.;uu VY AS gt \
axd ooy VEST _ aid il 5 ganold 6 jlore

Byle e 5 ped gl ol R P S P VY

g s 368yl e o il U g il g0 3 o jlor 1 5900 Uil (Bier g GRR Lolinil (ouled 510 400 3T o5 308 10 L (o oo AN g o ol S0l g T e

N P PP S S LS LA £ IR A L B A S R B B £



https://saednews.com/

saednews.com

¥ dmiin 329F  (YPO8) 45 - (F yeiodedd) g 558 590 (09,9 (y30)]

ol 03] dude 33 Lok jguim pas A jaods  Jod Jga il yuie j3 Léel 9 Slaskdu 750 pas ol ,5 dbgls 3

[FRCT T KO0 TN PRRNCPION K e, Y L S L [ PR O 1. PR TS ol
T JriS A5 g foi W lgew Ao ya80 g dolizeuwl oYl duds & 3559 Oyl5 YL 0 yade dbgls 5yl L
el s U 1) pleligoly (dly 3 C¥15ms & 580 (59, p 0t

s il y G 3 1y 355 (clgionn o S sl [ 32 p0 4T apd co LI | pm s Cll ST g S )
] il JS.n.w o UT gju' 5}5.} sy {1 et s U"‘ “".".Jﬁ‘ JL!..E.Q )f‘l SABY

Serialin ¥ O
o|lo | o] 1
a v
Fd)
3 Y (¥
&9 byl gl Jmale ol ot 0l f (@bocd )= X (0.1.3.4.8.11.12.15) b ois 59 Y
Tl dis 3 olas cauli pl(Essential Prime Implicant)
cd. acd.abd v ed.acd ()
od. acd. abd.acd (¢ ed acd.@bd.acd (¥

28y wie JBlos 4 jeliie ppl gl S bued T gloso e S5 A [ gl 003, ¥ oo Sy ptles 0 ¥
zsto 3l ¥ (gl
5 (¥ &\
A CF v (¥

Sums o olid |y f{ah.c)=2m (1.2.3.6) ab gjlusoly jlasplas ¥

Yp—f(a,b,e)

f(a,b,e) (F Y—f(a,b,e) (v



https://saednews.com/

saednews.com

¥ axio 329F  (YFO8) a5 - (F yeiodedd) g 5558 590 (09,9 (y30)]

E*M|Ephan]jfra|dfsM|gABc ﬁ&l.ii.n‘,l..\.nﬁs}.‘:- Jﬁ!fﬁbm@)&}db ﬁj)'d.o

& D Q—A Sledion ) s g olasl Jloe (O
é Q ,oJLo.:JLgn ' (et s 2k lael o (Y
—_

Dl co ) maden gl wluel s (¥

A Dyleds oo B o ¥ Gy Soaaw olasl loa (F

QpP—
g7

CLK

Fagle Clls s OYl slawd ‘_,L»IS 3 o e Sl Jguie
NS/y

3 x=0  x=l (4
a ¢/0 a/l v
b d/0 b1 £ v

C afl c/)
d b/1 d/0 o (f

e ¢/0 efl

i afl c/}

Lb 504)3 jlmo b e P gk a5 0T 508 L ol ouds solicewl (3-State) soxdgaw s 5l pj slas o

}7 ab+aF+ab o

£ ab+aR+bE (v
T Jo—¢— out b+aL ¢
bh'—

Ve

g

O e T AT S0 Al g pelod ) coliiu! Soowa o5 3 =‘5';._,.34é.>l.> S0 0 e Cew S peamaal gl

§ el w30 ds 3 20T wguas ol 0 bl 1011101 6L jo s T solo (51 .ol
il 0303 £, 8 o L )
el o3l £ F S o Ut (Y
il 0313 =y ¥ g 3 Las (Y

—&


https://saednews.com/

saednews.com

¥ axio 329F  (YFO8) a5 - (F yeiodedd) g 5558 590 (09,9 (y30)]

X plidr 359 Sy sl (ul3yls 392g B g A slapli D) £gi 5l OMicadd 95 o )7 Jlie Sy 2 0S8 -4
Fias] a0 i 35 el jlas ol pguad 53 walill 1§ g0 @ s Mbcadd (5099 Aloles ,51.9,00
D, = AX+ Bx
Dyp=AB+Bi+ABx
el Sell=Starting il X =0 a5 500,39 ,las (8
! SCl-Starling cash x =1 a5 3,50,0 Jlas (¥
el SCl=Starting las ¢F
s Self-Starting o (F
tcwl Hazard o 36 f {a.b.c.d ) = Zam (0.5.7.10.14.15) +d (1.9.13) sl gjloesly olas e
(bl g o ol M 3 ugly et (g 5lwasly slue a5 bl &l 42 o)
abe +acd +bd +&d (o
e +acd +bd +abe (¥
ahe +acd +bd +abe +7d o
abe +acd +bd +abe +aed (f
alidlerg S o 5 Con 140 Joallygiund 715 JB Jobo conds gilwanlipy s J 508 solg bondjlop G 50
10 @1, aladdlog S pine (55 lwes pid ST 5 adidlooili SLoST 5l ealaiiw! b ! Lol ygiwe 5, 1024
sl Cans dize MiCr0-OPCODE Jsb . guns o dlS o] adal gz duoys
4 (v 30
6 (f 3T
ey ot B 1858 9 Cas ez A 15,5 OPCODE. Jobcutl B g A g4 jp5as odlb 95 glyls iaile  —1Y
13 go 5 paas 15 4 3E AT (opmilo ) 95md Tiwgi OPCODE sl 51 Lol soliian! b b .ol
$ ol Ty
el 160 91 Coi i B g A Ll o ool ygiwd Slua JBlas: gl 8,135
el 240 5 15 Cod g B s A LJE jo ol giiws Slaal G los tpad 015
il s 13 593 83138 g i 30 Jal o135 (Y it a3 293 ¢ Jal 0,15 g0 2 (3
kit Caroj 30 95 g Ja! 0)55 93 pa (F ol s jol 293 00557 5 oy ol o35 €F
Booth g, 40111110110101100 41011100110001111 0o 16 90 JoXo vg0g30 S0e g0 s j0 Y
Gl IS Ko (3 5 ok S S T0n 5 peosr ok Slowy JBlus
B A e A (F B3 s d 0 A 53 5T 5 30
Tl Sy ol ol gloe )l 3 paas j0 4 38 olas —VF
1) slasliws L memory-mapped 1O gy 4 olai o J) ol Slygiws gl saizloy o 50 (A
S5 oala Jald
ol TO sy Solel owyp w550 Lol onizle g DMA (Direct Memory Access) g, ;¢ (B
Bgd cod els Jold o8 58 Lol iagds o sy fols
At Geoy 3B B g A 6y 0 e (Y ited G B g A s 18 g0 2 (8

\-n.n.u] ;MJ)JUB thjB u.-u.-a‘ I;w.-.u)éA ﬁ)ljj; (f— x_.n.n.u] ;MJ)JB ﬁ)lﬁs. I;-..-...II C-quOEA ﬁjljf 'ﬂh


https://saednews.com/

saednews.com

B dmiio 329F  (YFO8) a5 - (F yeiodedd) g 5558 590 (09,9 (y30)]

oalii il 550 yled Aladlo 50 L g it 3L MolS gLl yl0 T g C B A Jigunolf pitaaaw jlis
w5l Caglay

el LRU 20 355 b Cawlonw 3 4-wity set associative Ly il Cublfo A phumw 0

! LRU 25 350 b Canslow 3 2-way set associative Ly dadls Clllii B riww ;o

! FIFQ 0 350 > cuwlw 9 4-way sct associative ;L abéls cubls (O g 3o

! FIFQ) o 350 b Gl 3 2-way set associative ;led ddadle Dbl D piucmw 30

Baary 2 A s 53 ltd SB35 i F 5 S o0 L2l 1) LSy gl ) et e p2
ol hagiro plp D e g hypro 21p € ptwas o gy wlp B gt

Tl 0 Lo (] 52 2585 0 F 5 ogead jo 4l 35 alas

sl B piio = oo 5 By pe 2 hogry W O

sl B gy > Moo s hare > hagaeo b @

a3l hy o <ho o ool o%ee s My g 2o gy Lls v

sl hoy gy > hy gy ol oo Iy hypppo > hopg Lk F

il y15 2590000 53l jaoo lac] eayd 15 ganels S 0

1 3hits 4 bits
s| E | ™M |

LI {:—1)S x .M x 254 Gous il sucae Ll o5

Sl piguuels’ -l 5 -1.125 §-3.875 cuc g0 aos ol daima LG (dl 38 olas

I'B sl b-4.75 (v FE colai U -4.875 (8

FA ules b-5¢(F 9 aalei L-4.5 (v

ey sl ) (55l o i ol (5 0 ) e b sd o LAT) (08,50 hod BuliS e S5 ) ke
Claml jloe plas & Slor yloj b ol docslima ol lo ) o d o plimil | 03, ¥ oo DU g0 ( JA

(ool i 0B, LET L gilae o090 A ¥ 30l aem S 4 BIT ADDER dxs)

BiA; BohA, ByA, ByAy
vy ¢¢ vy ‘I"L EEIIPE JUNECE ) PR £ ) BPSPPNRIEPRIGE RSl e B S
C. 4 BIT ADDER -« we - - I . £
c A ) 8 5] % o oty el e T8 (g5lee 019080 BaiiSaen (¥
& \ 8w ot b S 18 (g5lae ag0g0 SaniS aes (F
- . :
! 0 B 135 gt b e 10 (e3fse 09090 Buai e (F
vYY¥Vv \r+1rlwr

4 BIT ADDER +0

111

S, 8 8

1

(il Al Gilwigilne Codolh m) oiibl by ood 7 Cible Dl yaiwd YN0 doli g Oy 33 WS 2,3
Wil & gl e fyae ST (gl weaiS o] (glatud alar i S (595 1y 4ol ol penlyy S
Focwl alof naies olua

A (Y Y O

Yo &% 3

14

Y

-\

-1A


https://saednews.com/

saednews.com

P amio 329F  (YFO8) a5 - (F yeiodedd) g 5558 590 (09,9 (y30)]

2 e Bl K gy Y =[(Ax(B-C))-(D+E) |-[Fx(G+H)] @)le dtlno sl
Yl 1S jld 300 Stack 8 jlail o 8 5 Stack

¥ (Y ¥

A (F NEA

ol it ol adUeib 1, 15, 1, 1, 1, 2.5, 1, 1 slayloj b ado o A (1,10 sladgtlas Buils 5 oS5
S el 10 oudjle o ol Single Cyele gilueole b duslic jo suijlo p ol

fr A4

A (¥ F o

S ds )T olal aeo o lid Ao o dee b o eel G ol | Reservation Table 5 Jaoe
famogn Ui 1) jlxe yaé pudli oSl

1 2 3 4 5 6 7 8
X X X (1.6) ¢
2 e 2 (4.6) @

(6) (v

(4) «f

B g A aolip g8 ob il 1 g el o152 G5 i ARSLs L o 10 i i S0 69y w0 g2 ) dolip g

Process A Process 3
X=12; X=1; 30

= % Fa —_— +1i:
X=X#*12 X=X+1; 4 (v
5
6 (f

-1

-7

_yy

23 Sl e ML glaoli 0l (550 g oS A 50 5 JSS Bille dle e B L] e¥ie kSl S TV

& ks add jetws ;o g 0gF (L add jgieo 4 LS IW e o 51 0gb g0 1yl saisle n onl 595
33 Forwarding j1 ssliewl b idel ool s1pml 31 ool Cawdds & s 0o bl ainnsly 358 L8 W jgiws
CLK sl dowd 50 o BB jlwer 38 0usd 2 48) YCuw! plos Forwarding ;l ssliive] a0 ol b dlie
(gl o0 plondl (yuilad Clidos CLK pg0 &od 1o g oibei wlidos

Iw, add, Iw, add, ... 20

30

IF Reg SALL Mem Reg
4

5 ¢f



https://saednews.com/

saednews.com

¥ smiio 329F  (YFO8) a5 - (F yeiodedd) g 5558 590 (09,9 (y30)]

g ol ends poylojlw Direct Mapping & a0 Cache ol (5100 80 i o1y Sl A L Cache
allis gl Hit Rate wad e Cache 4 Lol dliéls j) aals ¥ o Lol dlsls 4w yiws ;b0 2 b

Sl pl0S 5 gl o]
0, 15,1, 14,2,13,3,12,4,11,5,10,6,9,7,8,8,7,9,6, 10,5, 11, 4,12,3,13,2, 14,1, 15,0

o b | = o | g | —
o~ . —
it 3 -~ -

o~
—

16
el 2P 5310w lad b 5y didd S g P il g olad booolw did 12 olsla A glddudacs sudjlo
10 L adliy O (olym) 5o oy pSSTas el (o piws g 53 AP 25100 ole LB (lamas SO anijla

el yadie L i B ousjlo s b dulio 5o A 053185 Jasgi v i i 05 o yd

20

3y

6 (v

9 (f

olas gl SxT7(mesh) o 9 aSid il ply o 8 a8 (hyperenbe) casle G548 a5l S gt S olasd
)|

512 o

1024 ¢

2048 ¢

4096 (f

ot A LaSe 3sd afid S 5 TITTON00 &,5 5 10010101 6,5 s crglitie slo prme o pialgS Slos
§ il als

8o

24 v

70 ¢

256 «f

Sl plas 8X B (Torus) jaae gy55 aSiud K 30 (6,0) 5(3,5) 0,5 30 s Dglisio (gl po 'y il oS Slias
2 0

120

20 ¢

64 (¥

-Y¥

Y&

_vs

-y

YA


https://saednews.com/

saednews.com

A dxivo 329F  (YFO8) a5 - (F yeiodedd) g 5558 590 (09,9 (y30)]

A1 20 bl Cumdy (it 93 soledl suilad b e Ky goges by SRS e 5 TR

T ol yhuo abgryo S 90 oudjleds Ayl jlade a8l 258 b lewd (Cewly 4y o ) 32 cd e g
Pl oo 30 i b gl oyl (5l g o 30 | S i
=2 TTNTTNTTNTNNTTTNTNTN

40 ¢

S50 v

60 (v

70 ¢f

Fow! oz 3 550 plaS ol oo sals Slumiew gy (pamas )8 ) cleeylss

Jbosl ploj b Seww S35 ygua0 50 Store and Forward Sooamdow (dg) & s 0 Jle)f ploj (A
! il o wormhole Soosdaw b s ylop

i il (Q08) s g piw Codns | Jlacily (ol (circnit switching) yloe Suumxdgw slo g, (B

s sy g, By A glas l5E O

AT Cawyali goa g A glaa 1iE (T

el Zes 3B g s A o5 (Y

el Cs 3 B g e sl A o155 (F

s oy oyl aliBle ladi | pguns 3o als ¥ olas

s e g, (dircct mapped) pire Cnli L ol Asils s Lz (Conllict miss) J=lu olasi ()

wms_a 5 ([ully 8880CIalive) ozl Sals 2ol b olgs aladl- o Lazs (Capacily miss) cud b olais (¥

ey ey Lozl an oy ol dabls S5l ojluil & (Compulsory miss) o L' slaii 7 5 (7
o las 2Ll

supdate coulow g0y o b gl wniiz sasijley Ly 2 lisl> o (Coherency miss) slees jlaii (F
a3 e 7, Invalidation

SUS W bB daw 20 ) b g Fa(X) il dwlone gl adligt 10 oW oo p LA o 10 gt s

FA(Fp(X)) Slplos panlys o (sl 13l jroo o S5 X) didnd 25250 Fp(X) &b dsloen ol auiliili 20

ot o (31 3sa o2 991 Canwddy 1 (1 SBliie dseadi 10 1 9 Asseloa j9liid jano dae 1000 Jola X jlo s (59,15

ol iz Ly 55 aly! 1o 95 31 i odlisinl s ) a5 3 (305 i} Lawwgi domsline

T2 @

1:5 ¢

2

2.5 (F

e

-

Y'Y


https://saednews.com/

saednews.com

% axio 329F  (YFO8) a5 - (F yeiodedd) g 5558 590 (09,9 (y30)]

il sy s 55 oluS 135 Aol o axlad | yoguas 0 YTV

mov ax,numberl
add number2.ax
sub ax, 10

inc number2

s 2y wrile-aller-read  Sauds sub gadd oljgies o gadd smov Cligiws f (4

3518 Sy oAt Sy INC g SUb ooy o g WITLC-a[lCr-WIIIC | Siwdls SUb g MOV &l jgiws oy (¥

read-after-write Si.y Inc g add olgues o0 g read-after-write Sols add s mov oljgies o (F
2)'s age-5 Write-after-write

read-after-write _Sily inc g add o' g o read-after-write Sidssub gmov ohieis o (f
2,5 2525 Write-after-write 4

ol w35 s 35 10 035 gl iy Jaier b (od ool oo dws Al s pgad o

tl 2 3 t4 (5

51| X

=2 X X

83 X X

aisles (2) oslaibely 2l §(3) 8t JSew O

wislxs (3) ;B S o (1%.3) olauab IS (¥

A55leee {1,3t,2,3$,] > 5{3*,] > la sl oaxs, (7

S s o (2) gg5ltely o3 g e (1,3) (sl 5 S (F

=

Y¥

b olodf 4 awsims degozo 250 g anls 16 S5l ojluil L 2-way set associative ;L abidls O 0 -V

S PO SO - CP PP | S G P |

OO D6h = DRDGDT0Th=>00001 108h=00001 1090 =>0000110Ah=>00002 L0Yh=00002 10:Ah=200003 10Bh 200003 10Ch = GDODOTOFh

fulalas yles alislo 16 ojlouds s gozns slatag soue jlade )15 glesil 50wl LRU o 380l cowlow 51
3.2 3,00

I 50 ¢f 2414

Foil sl aighr sy il5 JUIS il iy s lsly (lo gl S SRAM. Jobs o5 30
N=A=P ¢
N>P>A v
P>A>N
P>N>A (f

Y

Ecnnl nlin 390 pIAS (0¥ (S Laib oligF JUail b pamo yled alS gl TV

w938 JERom Jo35 5 0ge plej (/32 b ol i O
$3958 JUKs Jg3i g 0sao plej alS L ols L (Y
3955 JbKm o3 5 ssae pley (Rl - L 3l Rl (Y
65399 Juws g5 g ogme Glaj rals - )b ol el (F


https://saednews.com/

saednews.com

e A 329F  (YFOA) 45 - (5 yeiodedd) g 558 590 (509,9 (y30)]

Vil goli @IS &y lais aod 031d aleiles —TA
Y={4BC)+D @
Y=(AT+C)E «
Y=(A+B+C) I D ¢
Y=(4+B+C)+D (¢

GND

w3 @ yeaods NMIOS ais (inverter) ;Sgyls 0 JBS caxdo jlaged —Y4
Vi =5V =-5V,; =5V IR
Sl 4y 35 plas 4y allas (W/L) 4 (WH‘)n pn

Yo
A ) 26
=\
23
vl
—1 32 e
bV, 3/8 ¢f
v

B A (el by Ll e SO b e Jleal) aiiis (Sobad SulS' b g a sla 509, odl aole jlaw ;o —Fo
Yicos! MW ol los I cligy LU SEL guee 100 MHz il 19 L s g0 59 451 Npp =5V .C=1 pF

50\
1.56 (Y
1.41 ¢v
(.47 (¥

HA2S 00 o0 S8 e 25 50 &F um b 5l LAU G5B b &5 o (58 & (Jilhe gegs e 53 Y
] plUS (dorly Bu0iT waSime el dr s 20 o) §,L0 ey 3B U bl 59459 o351

[T‘ 6.7 ¢\
Ik il 4

clk —q 5o [—d = 7.5
s 4 |_"f‘!1 7.7 ¢¢

11 ¢f


https://saednews.com/

saednews.com

i damiin 329F  (YFO8) a5 - (F yeiodedd) g 5558 590 (09,9 (y30)]

M Byl yle a0 s LIS T il b a8 ¥ slaS el 5l plias (p) o Jlae 0 —FY
2l 3 50,8 B e b cewd sad soly olis €S el b g OMuld a1y (Clock skew)
30 BCS) Tl plo8 iF o 51 AT b lue a8 O 0w JElus Jold g Setup sl 5 Liodcels

(o Lol y Sy
FF1 FF2
— block 1
C8=5ns D=100 CS=dns

1 I
CLK1 CLK1

iz block 4
Output 1 42ns
CS=12ns L2ns,

150ns ¢

oLk
158ns «r

block 2

Input2 -—\D=l2y

P Output 2 162ns {f

Aol el O il b 35 8 Ry 4 [{p Ry il s o pIOS NMOS olb jadiws 315 Zeoglie ¥ —FY

'( ! milicio (g yludo s Lout o F (€.) Samo ko)
”‘—“":: B—°||:IC—°||:: 1R,e+R, xe,, O
T' wire [— out WRye+(Ry+Ry e, ¢
L =t WwR e+(R, + Ry ey @
B—C | o Ry (R, +¥Ry)ve +(R, +R )e, (f
can
A= Lic
77
L

rl Cogg =€ 58 gk plas g Coyp =Y€ 50 5 0ok oS Y 5 X (sla piolyy dinte o215k @ygw0 50 —FF

Puileeas
l Cout —DcJ_ ;I;Cnul
(ol ﬂ (=)
i g (ally 26 g Elbga gayn )

wtieaal bl € ille govgm oedlind ge(ell) jlae o sl @F
et GGl BT = M e e bl ol T =W o (F
ol yhany () o3b Cypp =¥ o g 28 () usli Ty =6 o (F


https://saednews.com/

saednews.com

WY amio 329F  (TYDB) a5 — (55 pesedasilis 555 8595 55939 (yp0)]

¥ ] 2 ,L_g"-,L..ua.JL_._.:_ ‘5\11:.-.0 é._!'.'!' PL\S’ aiden ool JI-U l.r"S)':’ o —Fi

CTK— Oul:A_BJrC 0
A out:ABJrE x
B— it out=AB+C

CILK out = AB+C (¥



https://saednews.com/

