Ec 3'{3‘5’
analbt)'l‘ entitled :
~—

Secohcl exqu(-e comPU4€‘f’

T " ¥ %wm =
Ano-l—lq,e\r COMPML?V' nNemed
f’le co‘mpwff‘\f”

15 Presen {ed heve.

Y—gq_,d w?é‘}e
o Ve
- 32
32 ADgug 33 PBuS
32 32

\

: .
2 5o oo 732 437 Lo -32 }
[ MA] ER:I MD [ [PC I3 : -

| | Ro Ri1].... RBﬂ
32 432 32 32 Lo, 32 L35
_ , - rli AN ok
ABUS 32 | | 32 BRug
A0,
ogyug. /32 .

._ of the com potev.
e The Compuier has 22 32—t fere~

Povpoge cegcsfevs RO‘MFZ_L)’ "+, R3¢,
The repeer Raq i o “5 fhe 54a

® All the ihﬂs-(ruc{doh.s of the
SZ"LH— in5-l-vuc{-c'0h5.

5€cond exgp_




e

e The HENGRre COMP“’JFE’—\’ 'S o \oqd-anl~5-l-0re
Q%cké+ec+ur€.—\_his megn g +Hq+ on‘J ‘H’LQ !oqc]
o d 5Jro\’e 'm;:,-{—vuc-‘rc'oh,S Y‘eference memo\f‘j)
while e |l ]nsjyvucﬂons +ho+t UF.QY"H'I'{’_ o dela
are ve363+er-£o—r€(5és~f—er imstvuctions. The
loa d instvuction vesolts in lquChj Q refgis-lev-
w i mem_ovg —~data whil_e +he stove (hstyuc-
‘EiOW Y’(’.SUHS? in stovrinm 0 Y"EJ(:S'I'{’_Y (v meh-w\rJ.
» Flags: eff; =ff; nﬁg,; vEE.

e lnstruction Formots: T heve ave '?"“'r struc-

tion ‘Q°Y'W‘-°\'\'5' These ave : Formo,j{- A) FOY"MQ'I‘ B)
Foxmey C  and foxmget D. The insfevetion
Pield 1R0:4] dickades the format as shown
below

| 1R Co: 1] Format

00 A
oL 8
10 C
i4 D

! ave wnexit

The itwsdeovctions o_ﬁ the
explained 1w delails.




©)

i. Fo\t’mott A ‘n5'+ruc+60n5:

o 1,2 S.6 do 1i (5,16 20 21 265 26 EL
IR {ool FL | F2 | F3 E Y4 Fs |

v
1.

0000 = A\rc'l’hmejft.c, In_g—(-ruc{-c-ﬁh
ool = Loacc \ns-{—ruc-l—con
colo = gGh ﬁ‘(‘/ro'l—ﬂrl'e \hS‘l’TUC‘l‘LOV\—
ool{ = Tum,\a reacs{-ev cnS'P\’UC‘f‘LO'“-
v.

Oloo = JU"‘"—F SUL\(OU":Lne re LS 'y mSk
clol = 5Peccq! FUY?OSG th{-yuc_al-toh.

1-1. Formq_\. A avithmetic msfroctions:

—

o X 2-.6 6 .LO .L.L is 16 zo 24 25,2 31

IR EO \oooo FB F4 F5

(U Vg g
‘—
00000 = veg. P\;’j 066000 = A0D(add)
0000_1—-\«'55 R1i OooooizAD'CCq&d
00010 = re_g.ﬂz_ wi th wa:f)'
000 l} = VEJ’-RB

0000640z 5uB(svbhrgct)
ocoowvoli=3sBc(subtr
w i Ha C?YYJ),

000100 = CMP (arith
CompaYe s Sawme oS

SvB except thgd v,
4—mr(re-\- (s a,(,‘ﬁe_cheg)

Lty = \’€<§’ .31




1-1.4. Meoming of formad A avithmetic instruc fions:

Ye§(5¥ev specified IaJ F3 "“(“35'9?ec"f- lo(j F@@ CveJ?. specif.
by F2)-

Udheve_ = ADD - C - - . - .
O] D)AD/SUB/SBCJCNP

. All.fou‘( '@tq(f’s Cg,f_ 'Zgﬁ h.g@ \;ﬁﬁ QY e Q.CEQC'{-QC{
b(j Jf\"-e '¢°Y-m9"r A Qvi{'h..ihj‘{-\mc{-{ons.

1.2. FOY‘WLO(& A [03{(_ i\q,s-l—\ruC‘l'(..onE):

oLr2 6 6 do il 15, 16___ 20, 21 25,26 3l
| R roo ocooi]l FL 2 F3 Fy Fs ]
v LA YT N 4
_ -~
00000=Y¢e .Rﬁ 000000~ ORCloaic 052)
Dooi0= YER. R N ooool0o = XoR( exclusi~
coolil = - R3 ve OR_).

-

o0 00l 1= MATCH CSO«me
as XOR except thed
wo Lavped is qﬁechecl),

000 loo= NOT

1411y = vep. R34

-~




1.2.1. Mewn.ivz,g olf —{iormq‘t A logic instructions:

i - S,

T —————

vegistey speccgaea LC‘J Fzﬁ(reg-s[:ec- bj Fl) @C\fegds‘r-
Spec. ’og F:ZJ.

whe\fe @: OR)'AND)' X0 R)‘ MATC_H}‘

The meanding of the instroetion NoT 15

\reFaiSjrer 5P€C‘:~€C€J [;.(lj F3 +——C:€3-5TEC. lDJ FZ)
. lqg 2ff affecied loJ the logic insfrvctions.
13, Fovmat A shifl/rotate inctroctions

6 1.2 5 ¢ Lo sl A5 L6 2021 2526 3

1 F2 Fz | F4y £5
1R [OO 00io] ¥ N N e~ N

00000= ?ea. RO .—j oooooo = L.SR
Qoool = vep. L ooocool =ASR
°°°l0=‘f’3-?—1 000040 = ROR

0ooo1 L= RRC

. coo (oo =5HL
lltl\-"—'"’egoa3i voojoil= RoL
oovilo= RLC

Distance o
9“"'?4'/\’0‘["&-}6
13-4, Meqnéng o £ _?o\rmiA 5k£§+/ro+a1-|—€ imsfruetionss

——

SRC€¥/ro+anLe \regds-[-er 5Pec_;cif¢‘g<l 1’3 F2 ond stove
vesolt tn re(g(s{rewr 5PQC(:-€(:EJ Q} F3 :




For fhe Shig'\'/VO‘('ater msfruckions , the \}Qrig@s
SLLC-Q'E/W{‘O&Q tropsechions gve fhe some as

+he owves ﬁo\f the ' Fiest Exqm\o(e Cowpy —
Jg_gy_i/' (see govr hawdooks ebc). Fov -

_exqwf(e/ LGSR IS \ogicq( ,5!“'(?1, n‘(fH-) ASR

i ovikhwedic sheft rd{hb RoR iS volate
Ytg\q-’;) RRC iS votole VCSH with cavyy, SHL
15 5L,,;11?J(__le€+) RolL iS yolgie {eﬂ—) RLC «f
vokolte [ef-’; w ik Co,\frJ - (gee o ppyo priqte
heowmdouk v ' Civedk e»com{p(e Compy %e_g“)- The
C?fﬁlqg iS affected \og‘a,ll the obove except

the ROR and P.oL)’ (See qFPwP\"qu—e frgw dou s \61(:--).

14 Formetr A Jump \'eg’iﬂer inshr_gvl-ﬁovxg |

© L2 © 6 40 48 iS5 16 20 21 25 26 - 3l

\R{ooflooss| Fs | F2 [ F3 Fy £5 |
My T :

00000 = reg RO
| 000064 -:-\’es-Rl

11411 = veg - R 3|

14—(;1- Mﬂ&n(:\‘l.ﬁ of foxmat A Jomp rccrés4er ing tv.

J—UMP +o o ddvess which IS 6 .¢ounc| v the

r€g£$+6r 5f>ecéf£e4 '03 the fLleld F1. [w b'HLer
worJS) the next instevetion will be fe-"‘l‘zec‘




Ce e

@

-?\fom memorg loca ion with addvess bein
+he contewnts of the regés&v specéfdecl loa
the fc'elé. F1. No ?(QJ’S ave o,((fed—ed-

1.5 Foemet A Jump subroutine re(f'gs\‘e\r tnsfrucd (onss

0.1 2 6§ § io, 44 15 |6 20,24 25 26 - 3t
|R koo olool F1i F2 F3 F s

A VY4

00000 = reg.Ro
00oof{ = reg.’Ri

#

INEEE| :\'cg.RBl

The meanch.cg heve (s J'uva Yo 5quw-f—Ch€
stovtin 43 address €ounc( m  the redﬂi(-(—er
specifie "5 the feld F1. No flays ave offected.

1.6 Format A sFecéql'Fuvfose tns tvuedions:

0127 5 6 10,44 15 .46 20 24 28 2.6 3
IR | colotoi Fi F2 F3 F 4 Fs |
(N L/-W

000000 = NOP (\n.o &o?e_rg'l'iovx)
0oogo| = HLT ( ha\{.)
000010 = CLC (cleav <£€)

! o000l = 5ec (set <ff)
J_.tj_il:'f%’e%l 000 00 = PUSH
boo 10} = POP
oo o 110= RTS (vrelown

Lyom SULrou{'ine_)

00000 = reg.RO
0000\ S\"eg. Ri




The meqndng o f the inetrocdions 1\}0?)
HLT , CcLC, 5€C, RTS hag q(veadg been ey.FfQihec(,
Qegwrc\inj the in,f—fruc-‘{on! PUSH ond PoP we
lhave =

Meqnin/i of PUSH ¢

E#ac{a - Con+en4—5 o_ﬁ rﬁgiﬁ-’—ev’ .5[76(3(:1?{64 5’ fﬁe[c] F’B

Neqning of Pop:
EQEJS’-""SPCC&E;J l’J 1 «— COn‘}en'}S Of -{'Of Of -S"‘Q.Cfij




2. Format B lnstrvctions

0 L, 2 5.6 . 24
IR |04 Fi F2 F3 j
(e Vo

o, 44 {5, 16

0000 = Looad Ilnstevetion
000t = Stove |netfvuction

0oio = Regdsjt'ev Tvram,sﬁev Vnstvuction
oo li

©igo
9lod
olto
olil

fioo0 = Load Lower \mm_eelc'qﬁe

001 = Load Uﬂ)er_ \mmeclc'qf:ﬁ

= Acibhme He lns levettons

For these  Format B instvcfions, the 5—bit
Pields Fl= |RC6:10] and F22 IRC145] speccfy
sy of +he 32 \f'e(fc.',s-(—erg RO Rf .---R31.
The (6-bit Pietd F3=1RC16:31]
either gddvess oY (tmwmed(gte dgta . .
'Dehils Of +he ya riouvs For\mt;'l' B ]n';#ru‘c-{—ionj’
.go\\ow'- :

.Slbecifée_f




2.4 . Format B lead (nstruction;

o 1.2 . 6 __ to 4t 15, 16 34
IR {oL|oooo| F& F2 i\ F3 |
W‘\J‘
A

ooooo = veg. RO
0000 i = ‘(‘eé.Rl
90p0il0 = rcg.R?_

-

.Lli.‘li:\"e-g-R?’i

The me&nihg of the logd inshroetion oS
yorhe Tt o
regés«L@r’ 5?ec£§£e<l by Pield F2 «— Memoy &q‘h}

T\n,e ynewoYy de¥e ove .geJrc.\'tec) ‘me e, ddvess

WFB-&-@M-}%B of *recgcgi—er speccfied by field F]
Heve, +he 16-bet fleld F3 = 1RCI6:31] parkicipetes |
Yhe wlculgbion of the W‘LQWLO\’J-*G-;AJ\’Q.TS‘.

The fleags 2ff and wff are affected

2.2. Format B stovre ‘wmshoclion:

c 1,2 5 6 i0 14 15 16
\R loilocor] F4 \ F3 j

00000 = veq., RO
OODO_L = re% R_L

.L.Llll = r&a R 3|




@

Tke me_c&nina of the stove tastruction is:
\Memov(j - (‘t’f:aiSwaf S‘Pecéfc'ecl EJ fle ld Fz)

The vegiskex specified by field F2 =\rC1L:S]
Ly Stoved 1w memog ‘OCQ{,(:OH. weth oddvess

e —

bcévzg
\&&AYESS—‘—‘ F3 + (contents of reé’és«&exr specd fied EJ

Pield F1)

Recall thet +he Bield F3 g 1?\[\6:3'1]) ( +he l6-bet
vighimos t field of the stove gtruetion),
No «@l“:gS ove otfg‘(ec’,:l-ecl.

2-%2. Formet R regé;erv framsfec tstroed Cons

oVL2 § 6 40,14 15, 46 31
IR {ot]ooto] Fi E2. 3 ]
™ N

00000 = re3.20
Oocpold --—reg. R1i

1441 ::rea-RS.L

The W‘LCULVLL*'L.Q of +he re_gt',.!-i-er. —I—rqnsfe\/ st 182

t‘}is'ke\’ 5?6&@&&& Bé field F2 & (regcs+- S‘[Jecc'.fc'ed Ly}

field Fi)
The gl“'SS 2“ end nff{ ave affected.

RSV




@

2:4 Fermat B arithmedlic wmstroctions

1o 14 15 16
2

F 3

O0000=Y¢ RO
ool =Y g-RL

..L.Lii.L:i veg. R31

0 Y. e
The Le
F3= L1631
s (vamedeate

detg

The mealhl'.ﬂg og these ore thmetlc tmshe. 182

register speccfied by field Flk—(mg'sl’eca&'ea 3 F‘l) ©
(immedqte de’r?)

— ™ . . - . P.
where @ = Avo 5 ADCS SUB 58C ; CM

TH@ Pive acithmetic imstevetions  axe
Rrown  ADD COﬂN) ) ApC (edd with cqrtg) /’
S5VE QSUL'\TQ“C*)) 58C CSU‘D}Y‘%C-" w (Hh cgvry ))‘

CMP (ckfijrl-.'me{—{c -:om?a,ve). |
The above oarithmetdic instrucdions oFera,+€ befween

regés-‘ger dete, gnd tmwmedigte detgq. The tmmedcate
by the field FZ=1RC16:3T)

the wel)

data  oue provided




°—? +he ins tevedion ljr_CEIf ond must be @
sien  extended.

A foox ?lqd?,( cfl 2P wnff WF ove qﬁ-’ec-@d.

2.5 Looad Lower Immediate [nsfrvction

0L 2 5.6 lo A4 15,16 3!
IR (o1l iooo| Fs 1 F2 F3 ]
00000 = Y
owol"“"d’ ?i Tke £leld
= \pCle:34]
fius xes. K3l twme d g te
Aq-}*q

The Me&nﬁng oﬁ. -H-LL,( ing{-y—uc_-{-COh [T

16-bit rbg\—;\'ms-(— ‘acu’*]’ of \recf specified l= F2 «— Lm—
meclca,er dgde

e simple woeds, This tashrockion loods  immed o -
le 16~ bit dota 4o Fthe 16 -bit lower Crc‘JH—
MOS‘\'> pact of the v"eoﬂc_(-l-ev* specc fced Lcj the
inthvockion field F2= IROWAS]] The [6-bid
\Q##mosjr(u?pev> 'Fonr{- of 4he reJ’cS-ﬁer kema,ing
U“"*@fecjre& The 16-bit (mmedigte data ave

provided ba the field F3=R[{6:34] of the

lVL.S'l"ru C+Lo'r1 .




@)

2.6 Load Upper lmmediate lnsdvucdion

0 4,2 S.,6  to il 15, 16 34
IR {osftootl Fi F2 F3 J

MM/

!

ooo00 = veg. RO

Coool = reg. " The £leld
: Fz=IRCI6:3L]
1111y = reg-‘RBl s (mmedcigte
detq.

The maqn_£n§ of this .ins%rud—ion s

-h-LG"'bH' |€£4—m0.§+ ?QT']‘ of reg. 5?ec£fied B(j F2 «— immeclt'g"kj

dgtg

C‘QQ\"'J} thic ineduction loeds 16-bit imwmedigte doty
to fhe 16-bik upper (_\eﬂmo—ﬂ‘) purt of the reeister
Sgecified by field F2. The  1e-bik rightmoct Clowey)
pPart of the regés‘re\r reviging  ungffected . The
16—bit immedigte debg ove +the field F3=1R016:3]
of the tmskrvction. _

it s C\Qtw -H-:.o,i’ the loed vppev tmwedcote gnd
loqd lower itmwmedigte @n  vesuld (n loading an
one of the Sevz&vgl‘—-‘:uvwse ‘rech.(JrevJ Ro .v.. R34
wikh iy 32-b ¢t (mwmedigte dgtg.




§- Format C [wstvoctions:

2. 5,6 34
ADDRESS FIELD ]

o L
® (5
Ve

XXXO0= TM P Cunr_omli(*iong{ Jump) o
{ xxx 1= TSR (unconditiongl Jump -

fo v LVDU‘{'CWQ) |

These +wo  formegt C  instroctions ave  tfhe
IMP Conconditiongl jump) and +he TS R (uncondiions]
Jome o subrovtine) . /
The wieguin °fc> TJTMP S 4o Jum? o _ .
eddvesc= ADDRESS FlELD= IR[6:! 31] (see instruc fion cﬁbout_)‘
Re o.véiﬂg J'SR) +he meqninJ $ Jum‘: fo svubvrouvbine
Stavbing o€ qddvress e_g,'pg»( “do IR[6f 34] = ADPPRESS F(ELD
Csee éws’;\(uc’r{ov\ gbéue).

No (’-|q55 ave qffected.

H. Foemot D [nstructions

The J?owmq+ D mstrocicons ave the some ag the
- Broanch itvmgfructions of 4he “fc’v&'l' E’Xq\mfle

C"MPU*"@*;“) (see q'f?_\"ofrda‘-[-e. fn.q»nclo'u-(-), -

© 4,23 4 5 ¢ 8 ¢ 1044 121314, IS \6 34
IR{stlxx]x Tcleiz[ZIniIv V]V IOV DlSPLﬁCEHENTJ

(% : ~
M——/\ /‘M

1= byguch +o Complement
Subyoutine 'eu"":{"""’" 1’6‘“‘3’
d
-y 'qunc.(\, oL
-@Vndion Lein.cf_l

o= \"egu\yv bwnch§ 0=Branch on




% Review 4he handouvt encbled = .
" Eovsk exomeple com Fu+e\r: Pax + (3)

‘QW detocls own  fhe byanch (nstruc-

tiom ele ... e tc.

e Note: The insgleoctcons of fhe obove

fvefpeh-kecl Cow‘:u-{»e\( C"The seconcl equrle
Cow?u.lcc\’lj hoowve Eew simcolarcties with
_-!-\me inblrvuc-{-ions og the B Ftv;-(- eya,m':fe

Cou,«?u-\-ev"‘} | )

The " Second erawple cowpuber” has
mang scmclavckies  with o \r'eq( Ccatufuf-ev"
called MLIPS fresenjmcl in the texf
" COW\?UerV Drgmnd'tmLﬁO*ﬂ- gw d Desafh.“ by

D A. Potlerson gad J. L .Hewn es.sc'] .




