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The BEES 4 skhifrted rignr sne place, The ROTASHFT FOM (ERBT)  selacts
EER ippat [x1l CcIKRD, whicn is aozeut kit 1% of tre BRFG, ®11 SERIAL
EFFYT OH gacala tkee alt (% output of the BAEG and lg  leadesd irko BFEG
mlt 15 via tre 5B fnpuk, Ihig 5 reéplleatiom of mYt 1%, K1i. BHIFT Ik
BF ® fram RMOT MOY [EE6I @gquAls the BiIT ME smutpuet ef fhe RERGD armd 13
t=asad  Imts  BRES mit PV via the SR lnput ta provwlde The cannedation
Fro= =it P8 o ik 87, '
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Fakatg LwfT fROLY « RBan&teR &1 mit: l1eft onie plapgs,
with Ca-bil,

Yhe BREG i3 znifzed Left npe placs, Tre ROTsaHFY  FOP O TERTY &SElECtS
ROL  i=mpne (&1 CACT £y Hl, whien 1% the value of the C=hi% prier te
exerutien o2t tae Llmetruastion, %1l BERIAL SHFT H eguals fthie vajiue of
the C=nit a9d L5 loaded imto BREC kit PR wie th= &0 dnpuy,

®atate Rignt [RJR) - Rotater &ll bits rlogrt ere pleee, #1T i5 lparneg
vith C=21lk,

The BREG 6 ghifted rviaht one place, The ROTABHFT ROM  [(EBT1  selects
RoR  dmpur XKL CMTT 1) mly mhich 13 the valte of the C-plt Srier fo
edgediios O Unme imsiTustion, 1] SERIAL GAFT H gauala thiax value of
the Cobiit 2a45 1% loaded imto kit 1% via the =R ipsoet, K11 EHIFT In BT
H eodalxs ma nit &R aarput of Ehe SREG &fd is loaded into BREG BIL BT
via the 5 I=9d: to provide the connection fpom plt @4 ro blt W7,

Ir gach ad Epéacs imstructicons, the Cwbit 1a I1oarded w¥itr 4 mEx  walye
trmm  twe HRpEE, Thiz furctien if dlscuased ig the descriptien of the
Faw legic,

E¥UY DpwppTiyl

e FE-h17 spbtput of the AEEG e fed {into & got pf Zwto=] multicleggsalrs
{Tyae 13157, EmA RKD gotes (Typ= 74287 an shewn In Floura 11, Thess
civerits allpy the JONTRDL ATOEE suUlpgput slgnals K3 FERR 41 L Aard Klo
FMAd 2EY L to FrobfTfyrel WHAER®2r the BREG unaroediflgd, BREG slgr okterded,
PRREEFAT P ool constant 47 W11l Be pasard oW Te ftRe ALD Beweld Innute,
The 2*sallpwipT  trTyth  ta=le fhows thna VEFI1OouwE Xtates of thesg canttal
sigrals,

K9 EHAE K1# ENAR ELL ALEC GATE
#»1 L AEX L
H H BERTE centents urmoaiflied

HREZ rentents glorm sxtended
fanstant +§ af & dapehding an 2tate  of
KE TH H #% L aigral,

H
L

—+



Paoe 3o

ITul EXTEYERICY OF BEEG CATA

[15]

Wheg= the W9 FNRE &1 [ anc X108 ENEE SRY L sfgnejs  reaqUegt ne  EI1GH
Briafidich 0f BEES dsrhy The uamscisisd iof pyte of the BREG 1h Dasfqd
Lg vng FLU alémg #ith (U5 alghast slt  [(BRTSGAY]  extamdged (mMm2xef ALU
BLEGAE ehTu RLEGLS rae pame a% BLESATI [Rroaush tha nigh avta.

BIMETRETS +1 BNy &

The - PUTTLE5E of =smpretlng thE fapdCapatTe «) and @ g Ehe HLEG iPputs cf
Yhe &LU i t& ald the oregeszer e performing autoiccrement &nd
RubmpBzFamsat sDErsLInnE, ToTimg aithuat nperakting, tE A wri o
inetriucklen 1% padag werearrad,;, tha Spenitles touwidtel e AIncorecanied
T dfrrenanted BY A0, T FEHavTeET & hhyre Ingtrustion ig A lnd
parthirmed; Ppe register L4 lneyYosgmtad [(gecraenent=d] anly CY ORB. The
avtusl AL epEzatlem I ey fdallows,

AEZDLY = ATES DeETE: + PLEC BATH ¢ AR CTW

The ATY alsavs uszy the ¥13 ALU TIN &5 L Blgnal ta InErg™an”ii o7
depramert the RLEGZ irnpot RY amg ahickE pearg Thab the BLAG Snpan MUEYL
previde the sonftent +1 o7 A tg obktain fre  corvest  dukalnorsuent of
Altadesremert #esllt far bPath pyL® mrd Ward imAtractlaneg,

I ELES epniragni =l 13 aqereratzd by eoakllng e Lgpdf slgrlficanmt BLED
hit  fglES A and farcing &lL other blts (RLES3i2BLESLIE) ko @, If =2
Cengloant 0 1y deplped, @a¥en the  lm2g? sigrificant BL- (RLEGRY: 1f
cleared, The asctos)l zamzient dapsrpted {a cdafing+ bBY The SCate af The
Fi T3 +! L giempal =5 akcwn i Flguee 1%,

Tmeg 2tETz: of The fE IGH 41 L 8idm&l 1% deba¥=imgd PV The CCHT9OL STORH
clTour Kid  ALLDR  BYTE  H ard btRe auicurs at tie SCTESCR Fad AdAreE:s
FileilplevaY rS5%Fak: skpdn in Lthe sirsvitry o priat BEa, Tnis lLagle
algn prevents ke ALD ftom aver jfcrementling the w2 ar 87 Ry Gne,

5,2,% AU

Tag YUY glieditTY op prlnte Ky tkrp Kd  ropkiate &f iUy &2 a1}
#alei=ievsrs (Ty¥ps  T215731  smd tWo 3 ta 1 Hyltiaisxers (Tyoe 74187,
hopge sircUied pAd phEoncl elTner The FLU odoPut dats. Jate reoslves
trerv  the UNTRUY, tne BUT SERYTCE corstants [¥3 02 A, KE O3 H. pnd KE
Cd Ei, ay g combantE of bhg PIW Ragliter combka tae  L¥UX RA K ERTU
AMpy +® H o 1lgeR Hyioh  Fesd  Phy Sevsteh BAd panister, Instryotlon
Faglkiar, P megister apd FSW  Pepiaier, Trne z=acifle daga ta B
eirgrfaled Ly Aepeafent an the twe ergple lineg W19 pkCR 20 L ogpna 1P
EMODY 5 L, Drl-atsy szuTee of trngie conitypsl Eldn=zls 18 thRe  DONYEDD
ATORE  forfnc Ridl, & wive-0F derpection cepdblllcy alaa allaws thneac
Alomply *5 Mg JaswepEsed py Tne SUT STEYICT RoY (ETL prine B9 &ad rha
INTERNAL  ADpE=ETxz DECONTR ROM (FdaF  m=eimh KB, Fhe Forloewing =rithn
Tacle ahews t0g TRIARLLIGRENLE LSeFwesn oRenneled  dara =nd fhe Felelt
linen,
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EER S RHUE EMDR
EELEOTEG B¥ L g1 L

UHIEYE DRTA L H
BUT SEPVICE CONSTEANTS K L
ALU DATE L H
Faw DATR + LN

5,49;6 Frocogior Etatuz wavd

The Frocestor %ratus verd reglstar (PEW) eartaimd ATEsrzatien @ Lhb
edirdnt prlofity Af SNEe QPrOcARInT. the re2glt &fF ks breviove
GREFPRTLION,; &nd IRCL=ATER A PPOCASEIRY LTun AUuring debungwing, Tha Fik
pity assignrents and ype acvs rawn in Tarla 1%, '

Takle 173
FracrazsdF Gratuye Wepd Bilr Raglgesentsz
Bit Name Vse
ATwps PTimrlicy S5t tha pracessar Releriew,
04 Trace Whep  Fat: fthe rmigocessor trape the trigs

veotor, WVied for prorfem deogoglna,

(] L et vhen LRy redplt Sf  ihe 1ash data
maplrulatian ie rsaatlve,

B2 7 et vhenh fae yasult of tne  lait daila
marinalgtion L& zara,.

K i et wWhgr the: readult  atc the lask data
matnlpuletior oroduocese am averflow,

¥4 r et Whes  khe rzBult ot she lawt LR
menlpclatinn producdss & PEFTY fCoR the TeERL
sinnltlcant Bit,

The PEW I3 lopoded as ¢ resutt of lmstruetion erxrecutinn, prsaram £T7at5,
1/ ipterrupts, and refuTnd B0 mefip=lite ande, In ghe 2a6e f &
nedqtam frap; lmiterropis. orF TELUYDe the BSW L8 lamd=g witn TRy zZ=crnd
wapd wf tRe weresr freT  the Urmibug  date liekE  wis ftne  AMLUE,
PEmerwize, thd PARR 18 loadad tnrevMgr 5 peeverk of =ultiplaxers aud
Semplretions)  luate that 12 caprrelisd by the paRtioulse AnstTesniam
neinad miecuted,

The PS5Y {§ 2= Heplt filp-flop  teglster (evints K1 and  K2ZI, Tne
candition code nitz (Y Z, V¥, ahd £ are stored A0 T4l17S quad D=tvDe
flip=#1se (primt Xid, The orvierity wics and Tw-oit are seagsd i &
Fei9%  gyad fGe=tppe daip=E£lom cajied PIW Fid4 fPrinmt K23, The ouiput af
Ehg Tapif fLl{p=Fflap 12 ZEnC *p grothksr flio-fig% €7 DELY whilen [z ugad



cags 53

a@ rthe Trap sLag,

Taa jimgur arpres far che fondition sodae bits 1 tha  cuLput o toe
eandltien eEpde multiplexse (IO MUERYS  Toe OF MUL fo2int Kid} {3 a2 Tyoe
THET duad delini=towi-Line MoliiGledar, Dine ef the ftwe 4-6fn lupohe
19 pelgsted p¥ the stede af fhe Aelest (AY LmBut, ¥Wher 5 18 mAgh. the
BeinpPut i3 Padsed to the Delnouits &L the sondltiam (ode Lafihad (NEIT,
YRIT, VYRIT, amd PBITI, The Belmput gomilscs af A¥LUXY se=puts Ki AVLX
AR He@l H, kheen 3 18 1ok, fne A={pgut 15 f#5lested, Thea Aslrpar
canaiate of Figrnala f2ret bRz BYTE MUK fezint Kig) &#nd fTage O and W FIT
ADK tprint Ki19), Trase cevicas arg pErt of ks JTogis uged In Estilng
the econdltion 2dzs 43 & fUrebinrt of IndefUdoilpos esedutisn Bnd Ate
degeriped in dgtail in fupadcuernt paragranpns,

Tne Ilpput GouyTee fpor Hhe prlorlty bBLltd [(FE3W 2%3-0%] caniligte of 0 BMLM
putputs K2 AMUX A8 Hed7 H whick arve poent to Deimpubs Oi. D2, and DI ono
ene T4175, &lysal K2 AMUY A1 E 13 saat 5 DeInpyt D0 aof ¢he T217%  ag
the sourse of tRe Teply,

Earn mit of the PSW 15 Cleaked oy BREG CLE A wkhkean  i©he S2NTRGL &TIRT
terint Ri@) cutpus WOAD PBw [ 15 enebled, The saopditiop code RLTE ¥,
Zy ¥y Bnd L zem be icadsd sepdrately By the gams: REG OTW  H when  The
CONTHOL STORE outaph LOAD S0 L f2 snabled, Tas T=blt ane BaiwdTidl Jan
Hlsa by loacad seParsetely b¥Y FES CLK H whnen t4wg JFYTERMNAL  LEDCRESS
DECADER AOM fE36 pript ¥A9)] emznles 7T LAAD PEW T,

9,3 Cpnditian Cedes

The legic nEesesgary forf delerziping tre conaflbien cofxz {2 Eho¥nm  an
Frimt K11 and cen ke subdivided into thres parts as followe,

Tha cenditlon codes are dotersimed Ly the O MUY {prlmt K1Y areviodRly
disocusged, the L oand v BIT PUM CPELRE Ki@l, TRe BYTE MOy {primi Kid)
and the PATASHF BROA (pelnt X122, The copstTalmtz For exeh canditlan
code BIt are =Thawe Lo the Instroaabicn Eet Epeciilcabiops of seftlon
1,4,

§,3,1 Inetfptbieon Qatagarifing hON

The CRTES ROV D7231 or prips M1L depedes The Inetroeticws 0 The IF
Yeaifitar and catagaflze?l <Nem Sate sioke groumid hesed an tnalr afieces
on the zarrv &nd  avexflar ropditlan cedek, Thedke Jrolfg xvs oF
tollowa:



Paga 53

aEguE INATRUCTIOND

MGY.BIT,BI&,EI0, and non FOFLE TWHATR,
NG, DEC

ELA,T&%, 3WAE

ADD, ADC

HEZ, WP, C0M

2R, A0C0

FOTATES

DN SRR

M- g A g e e

ThRrse &2 tRE Eavr GrebplUld af TAlp FOM are undad t2 nrovide o pipary
reprasentatian of ome =3¢ thg above lrgrructlon eBtegorlies for whne O &
VOBTT edH (TP}, The £ourth outouk (EYTELY Adueodeg tne fact thar the
inscFueEtion inh the IR 16 & Hyie Ingtructlon,

Flgure 14 © &ND ¥V CONRITIONR CODE ROMS
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Pags B7

5,3,2 C & ¥V BIT ROM

The © & V Bl ROE (BS99} wo print Hli Zetermifias  ene  w@3lyss  of LRz
CRLTY gnd everfled sondition fode bBite a5 & finetion  fE tia
ipagrystian c2ing SPEFermed, Lepuis Tao thls TOM  same  frar TRa  BLD
ALEG {E4 RLEZ 18 Hj and 2LES {E4 BLES 12 %y Ebe 4T aHTT BAM [F37aB]:
HOT CBIT (1) Y}, the PAW (K2 0 BIF ¢33 K1, ®ne cutput a% {he RELu (¢R31
CEH MY amd Tre CATES BLX (KR3), Outpute X111 CU ¢ H and RI1§ 02 ¥V H s5re
Bed lrtn the 7 MUK CEIZ] em Bripi a1,

.3, Bytre MULtigsiexer

¥igure 3% EYTFE “ULTIWLEALIR

The BY1T HOY (Ead print K11) 18 & 74157 Quee 2t 1 lime moliipleser
which detsTfmines tne N armd & zondition code bits and bh2 Ki{ SHIFT Lo
37 4 glamgl jfor tre EIRE (Erimt Y21, L &indle Zsigit imcut CKELL RYTE
L7 iz s2ed to oDosis Lhe A=ippntd whep 3 Bvits aparaTionr 18 pevieried
End the B 10pdis whep aat & byim,

Jukpidt ¥11 CeM 3 asgumsy thRe leyal  af %4 AMDE 150+ wmen  Tae
inatrusticon BewnT perforsed G A sayd apepation and the iavel oFf K2
fAUY BT M ownah wns LoEtrdctlen Is & Wyhe,  Tae dlgeiar im glseo oofriole
for ipetrUcticns aerfarmlng operstions: om the hign Bvie i & word
Bgralige thg prosesgar Ticrocade [fegripn S,¢5 Rag lready pWEEDEd  the
vigh  amd law kytesn of the ipeat Word Befopre fae Somdifian cadzp are
datedted,

The CC & H oytout assomes bhe leysi of che 5{1 2«15 3 @ K Laddt  whnep
Lhe ingtreetion Beimy OfFfSrmsed if W Woard cuaTaflion, and K1l 8= 0 & =
When the Iastruogtianm S8 & Dyvhe swerakion, Pathk K11 &=2% = 0 H and Kii
=T o @ H arg detspmlned ©¥ 1oaic an primt Kil and the Tyoe P15 qeres
fennectrd e Toe ATD autloky onm printe Ki, K2, K3 end F4, Hhil 8= & p
H o1& true L LpBe [ow av¥ig ot Yhe Braceszat opepdAlien f: z2bo, X1l
F=1% o= 3 0§ Ix Crue 1F TR i Lif reyuit lE Zevo,

Fer &nlft rlght opreratlong, the Wi! FHITT TH RT Y aUlpult assumgy  tre
leval af fme H3 BREG @2 [LY R {primt K37 Input whep the [astTusticn
Be¥fersed 18 & word zpefgation and the leve] of Ere RLI1 SFRT1&L SHIET N
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Bane &EJ

{print Wii) Qutput af the ROYV/SHTT ROs (237T) Zav BYie spersblons, T
unmdar¥taEnd the veseond f6f  thesd signalay, the foliowing dlzgrams
1ndicate the opavations pereéormed by the variods ROTATR ipttrectiuns,
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5.v LNIZU& fIDRES3 &4 0aTA Intpriace

¥ 4.1 UNTBPS Drivers ARG Foasivqc:

Standard RUE Crgmdeeivar elreddits Tyvoe Y843 are Lged 23 litacdapes rho
procesgaapr  dabta pata {o Ire UNISHE asdveds (RUE FAAeLI3ZY and faila (ol
ANP=018Y 1ings, Theze siteonits ete a2hows o BTInls il Larye K&, %
lagie Alazvan 2ar 1 35451 1& Srowh Felaw,

FLgure 15 R12UL TRANSCETYER

T.d,r DUNISIE acdress agraratlion Cipelilory

B onaigue featufe a*  1oae  BDII0D JE  trut Ipere L8 me A3 aRDRESA
BEGIETED, Carleaa UHIRGCE  trapzdfers. Pud addvasse?  are abtafined
Afrpotly iTor LR Sorehon Paa Yemery (OPM1 GTevlgusly alszlsged, TR
tenbemts &F TRR  gelesusd PTEM Ipesiien Iz FoTolerented by Lhe

Exelusivss0F Aaftes at the auidats 5¥F thRd LSieafpn 287 oars  Ariven  ankn
e TINIRUE oy 4 sef of Trive E&g4: 2oed "Fapnfoafvers [(I7%405 Kig K23, X
g 241, Trhe driver outpuls s2f tigse Ltranpsoelvers are eaabkla2g by The
giandl Ké ARGERT ADDRTAS § whR2R® EAUTC# 18 Lhe fata cranelér cipgultty
am print Ne,

I IMTERNAL ahipaess SICOTER
ThEe Te=ojver =ebi oFf Lhe above mapfiened g troameprivern coriipuslly
mopltare trng UNTEUY sAdYe88 1inea, [ “hg Aracrasior 13 Tuhaind, LRCERS
ClrarfeeiveTs orly allow ¥32 INTERERYL ARARNEAE  LGECODER ofwccit {eprint
KL o defedf frepuTETs  tp of rrpm the FPEE TERiEtsr., “Whnlle The
Piorefssar 1§ heioed, tnls cerodsr efreiyr enekles:z  Sxva TranETLCD
hetwae=s S0V RBagistarg 407 URIEUR Seripberal devsics®, &b 1ist af LhEge
CEr ragigt=®e amd thily FNIBCE addresgbe Follods,

oW 7% m i e e
B e Rij TET VLY
w1 Triia AL 2 i tia
ki IR 13 T1*TL
=3 TETTEG nia ENEEAN



N
4 £
el
-—— _l_"‘\.

AT GV

TRANCEIWER

Flicwad B f 5



Bage BE

Ha TTTraa ki= 1IN
RE 17TTQAS AYE TTTE
i 117706 R e e A ]
i TTTIRT

Ore Bolnt of claplilzatiop tnak ghoulid e peted, 185 that whlle thoe C90
I runmipge anly o+ BSOS 53° Bg acoegsad theotgn 1ts UNIAUE adirmass
the Zepprel PEJ{elere cATMCT bE aCC2ElEd inm thiad manrer, while Ene
E¥srgsEasr 1g salted Al 220 Reyietwrp &pd tme PHEY CAn hE BECEERuO
thraovgn TIK1H0E zdarasrlng,

a4, JONIRUR DATE Transcelvars

Tre Jata Pat= cireoiltey 2130 Conteipns IKTBUS TrAMBRTRlYAT g U E BL+1
fPrince Y1, Xz, KI ard HKa) whieh 2end and rozéaiver rarg from =ne
JETRUSE rata jimas DeXeD1R,  TIng recelver EfeTiAlm OF Prpse  ~iveulbs
Iaputs  date fo the nPeippute ef tihe AREX (Figure 43 ehare 1< may oe
oharfolad to #lrhdy toe Inftrdetien meglater (P, F Realster; Az Pgx
WO TafyesT,

Trhe dyiver aettlang =t these transcelvers absnireg data frem  tne AW
Turpet 1hinas J¥UN2E=aMN]S (pTimtE K1 tntua ®3) and erives 1t orta Lilie
IMHLALS when ke pignal ENBH DRTE L 13 gengrated Ev  tme DRT  THAR
civge]iry [pplnt Eal,

542 Imetructian Desaalnag

% 5. 1 fAanergl NessripTien

Twe Pethads aee used To copire. ARgtrusklen  decading, ORE U3Es
migroraukine s8lactlien ard ERe &tnér Uees: avylliazy ALD cortrel, Lual
sratrnl L5 repauired pecaus® of Fhe lafqge puUmeay of imEipractians Ehas
Teauabte Ranpceslestinatiaon chklodlatianmg, Auxiilary ALl gcensral i§
Eyaxetd kheneyer bhe micrococe #XacutsE tRe  attliop X RY CF B A% a
Teaplt a2 a epesliic imdtrvetion,

™e+re alka Ewe BTa*g U ipites T3 & charatyy mdergtandliog 5 Tae
IngeTL=bin" Hpeondlag pinzeduse, one i 4 KpraWwladse of Tme
micre=rAnInlny preceds (Sectior 5,17) ard the otger 1 2 knoawlesge  of
the PRP-1i tpEvuctiorn favran [(Sactiam 2,00,

Certaim facts corzerninug tne P0F-11 instructior set ore 1[&ktsad belaw,

1, Im ceEmerel, the PLHal)l aezraticon ed¢ 13 varierkle ‘ram 4 En
i nuits,

) The-s Are & rOTRET Of fn@2traftfame *hat redUire Two sddrais
ca.eclatiorns &GRf a&a  1grger nomREE rtaat eauire oaRly ons
addpets calonletion, TRere AT® 315s & supker of lpgsructions



they Is79ulre EddTE3% J8louratiphisr: eyt did nat opersts an
dbTE . .

¥, ALl OF soodaz than ers ot Iroiemented fp the EEDler procueisio
mid sl bE LrapEed,

4. Thﬁf& are 1lLlegal coembipstions of instyyptiens &nd aodress
meded that mgdi Be erAappad,

B, TREFe prists = lipt af eEfepr¥iapnd  im ERE  eRroutisn of
Jrseroerliongs hAving to d8 wivh Booh the troatmest of doba and
the Fretlng of conditlon coedes In ThE ProJram setatos ward,

B.52,. 2 Irmstrychior Aagiskar

Ezch PoORP=1! inekructicp ontalred from mEgnavy iw ztoted ip ke ikeslk
INETEUSTIOY REGIGTER [IPI of nArint Kit, Yhie rexinter vonsiave of
Tared S=pii pelypa Refizters: [Tv¥Re YALT4)Y  &nd ane LBeTgee Flip=Flap
iTrpe  TaT&a), The poFposz of tie TR 1 to storz thg ifrmstrietion £3r
Ewe campletd lpatrogtion cysls g0 tha IR DELOME  (Rriat Ki2)  &nd
BUAILCARY ALV ZOMTRIL  rpidnt Kij) aireuiza car dercds bha CcaTrest
oentral 31gnala thrsughous the ingtruntise oyole,

The IT 1atirnes dafa from Uhe ARUHEd-2MUX1S [pridnts K3 Chzyg Kéd liney
Ap bithear eha Eralling edge af 5 STAYV IR H pe g 18 TLOLE IR L &nd
thke tratliny &dme of K5 BREG JLK L,
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