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1 SCOPE ,\ Xl) PURPOSE

1.1 *IEC. “Ibis sm:dmtl dclincs (hc insmuc( ion SC( nrulli:cculrc (lS(\) Ibr airbornccompuw.. h dots not dcfmc
spccillc in!plcmcnutiun dcciils Ora compu[ cr.

1.2 ?lr!gy. 771c purpcxc of tiis dwumcnt i.sIOcswl>lish J unifom] instmcticm sm nrchitxmrc for nirhor’nc
CU!opuicrs which shall IN m.cd in Air I%rct avionic wc:,pon systems.

1.3 J@j,*. “Il]is sr:mdard is inlcndcd m bc used to define only (IIC lSt\ of airbonlc compmms. System-
llniLiLICmquircmmls such as$xcd. $Wishr. pm’cr. addiliond inpUU[$WL[{ cmmmmds. *IICICflvifOnlWItA
Opirminy chmclcrislics m rktincd ill tile cwllpll[cr 5pCCihC3[iflnfOrc.$chCompmcr. ,\ppfic:iticm is not oxric[cd 10
my p.micul:tr avionic fimcti[ln or spcci!it Ihmlwarc implcnwncxiorr by this smdxd, Generally. tic lS/\ is
:Ipplic;lhlc 10 and sMl bc W-XI fur. ccmlpulcn LIUI1pcctixm such functions m modcrmc nccuracy navigation,

cornpmcd air rclczsc points. Weapondcli~cry. air ~ndcr.vuus smrcsnmnagcnlcnL aircmfi zuidancc. and aircraf!
mmlx~cmcm. “_hissmndmd is not rcstricwd [o implcwrcnmions of “swK!-JioIw” compmcrs such as a mission
cumpu[cr or a Iirc comml computer. /\pplicatiun LOtic cmirc ran%cof avionics funcrions is encouraged wch as
wbilify mrd cumrol. display proccscingWId cQnlrQ1.timst managcmcnL and clccuical pmccr control.

1.4 JjQ@Lc. “fhc cxpcr[cd bcnclis of [his standard ISA arc tic usc imd rc-use of available sopporc soflware wch
as compilers and instruction ICYCIsimulmm. Other bcncfm may also bc achieved such as (a) rcductiuo in toLIl
supporr wfiwmc avincd by tic w of tic smdtird ISA for LWOor more cumputcrs in a ~.capun system, and (b)
softwc dCvc10p171U11itldcpcndcm of hmiwarc development.

NOI applicable.
2 REFERENCED DOCUMENT’S

3 f)Ef-_fNITfONS

3.1 Accumulator. Arcgisrcr intiearibtnctic logict!nit uxdforintcmediatc smmge. algebraic mmsandotier
arihmcuc d logical rcsuks-

3.2 AL!@s. Anumbcr wtichidcntifiS almation inmcmov whcrcinfomation km=d.

3.3 ,\rilhmc!ic loeic!tnit(/\l.U). ~atpoflion ofhordwarc inticccn[ml pmmingunit inwhLch atithmccicmd
Iogicd opcmtions arc pcrfonncd.

3.4 -, Allticclmuonic andcl~trommhanical systemsandwbsys[cms (hardwammd wftwarc)inwlld
inanaiKraft nraiwchcd lo it. AviOniS syslcms inlcract wititic crcworOticr aiKraftsystcmsio Lhcscfunccionsl
arca~ communications. navigaCilln.wcawn5dc]irew. idcnlificaliOn. inslmmcnmtiOn. c]LYUvnicwarfarc.
rcconnaismcc. flight comrcd. engine control. power di$.tribution. and suppofl equipment.

3.5 Ikcrccis[cc Anygcncml qistcruxd topmvidc [hcbxcaddti$ potion ofticdcrivcd addrs for
instmc{ions using rhc base rclmivc or bax rclmivc-indexed xldr~ing modes.

3.6 M. Conwaccionofbinmy digil:ma!bc cidrcrzcrooronc. Ininfonnation kmy.abin mydigitisc qualm
onc binm’y decisionm UK d=iguation uf onc of two possible valum or samcsof anyLhingused LOsrorc or convey
information.

3.7 J&q AgrO1tpofcigh! binary digiR

3.S Ccnrut lmnccs<incuni[(CPUj. ~a[potion ofacomputcr tia[contm)s andpcrfoms bccxm!ltionof
inswuciions.
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3.10 Gncrnl NglILw*. A Xgis(cr dl:k[n!.\? hcl!%dfor:lriihmctic andlti,~>l opcrdlions. indexing,
shifdng. itlplL IIUIP1!Land general slomgc of lcnlpurary dam.

3.11 lndcxr,miscr. AVcgislcrdl:ll c01xr3ins:sqll:{l)lily iormotiific:tlion ufana,ldr.% lvihou[pcmancnlly
modiiying Uic addrms.

3.12 Lnrmt/twrmul(l/0). lba[portion ofacotnptt[cr %hicl\itltcrraccs totilccxttrn~l world.

3.13 Ins!mction. Apmgram ccdcwl>ich tclls!J1c compu[cr!dM lodo.

3.14 llls[rtlc[ic}nN[cr(lC). A rcgismrin UICCPU tiathulds [hcaddrcssof Lhc1]cxtinsm8ctiwt to bccxccu [cd.

3.15 Ins[mcrinn ylarchircclllrc (ls,l). T3c atlrihlncs ofa digital computer asseenby a rnachim (mscmbly)
lan~m?c progrmnmcr, ISA includ~%rhc pmcmsrm :!nd inpur/uu[puC ins[mction scr$.d]cir fonnms. opcrakm cmlc$
at]dadd rcssingmodcs: mcmvrym:l na?cmcmand partitioning ifacccssible tuticmaclli nclangtla2c pm8~1n1cK
tbc speed of XCcs.$iblcch%ks: inlcrrupt stmclurc: and tic maoncr of usc :tnd fiwmm of .41rcgi>tcmand mcmo~
lucationsti~t maykdir%tiy m211ipulaicd ortfitcdby amticllinc languaSc PruZ~lm. “l~isdcfinilioncacrud~~c
rilllcor spccdofally opcmtion. intcn\al compu[cr partitioning clcctric:ll find pll!sical o~aniT21tio!1.ci=uis and
corllpOnc!l[sOfdlcco!nputcr. nlanufac[Ltring tKhnology. lncmclq oQani&3tiun. mc!nowcyclc tinlc.3nd nlcmory
bus widshs.

3.16 Imcrnmt. Aspmial control siSnald]~[ suspends ticnomal flouofticp mwropcralionsa nddlow`stic
pmccssor to rcsprmd to o logically onrcialcd or unprcdlcmblc evcnL

3.17-. "fialpotion ofacompulcr U]atho[ds &mandinstwctians mdfronlwhich ticycanbc%caXdal
a lam time.

3.19 9D cralion ctulc (0 PCOIX). 'fialparlofan inslmctiOn tiatdefine ticlMchinc opcratiOn mhpctiormcd.

3.19 w. llatpan ofnninsimction tin[spccifim Wcxddr-oftic wu~c. ticaddmsoftic dmUnation.0r
tic dma iIsclf on which tic pmccs.or is IOopcmle.

3.20 Prmcr ceistcr. Amgistcr !vhichis u%d[osupply additional addrmbiu inpagcd mcmoVaddrmsing
szhcmcs.

3.?J Pro~ramm~d i”ntlt/fluf””[ (plO), A rYP~ofl/O~hanncl ~a{aliOu,~pmgrznco"volo fi"fomationUnnsfcr

I between shc cumpu[cr and an external device.

3.2? =. t\dcvicc in U1cCPU furtictcmporaF Somgcofonc ormorcwords to facilita[c arithmetical,
logical, m utmsfcr opaasiona

I A]~"g~ag~"~d tOd~rib~apcr~uuns ("ponmgisLcK) WNCh WCCau~d
I by IM cAcwIiIm uf c~ch inswuc[ion.

3.24 Rcscwcd. !vIustnotbcuscd.

3.25 ~. A frarl>cwOrkfi>r!t%t3c isdcfincd byhcsland:(rd !ciUjp~nicLtlaK [u bcdcfincd b? U1cappficalion
rcqoircmcnu.

I 3.X ~. A scqucncc of nlcmov Iucmions in which dat:l may bc smrcd d nvric!cd w;! Im.bin-f!rshou[
(1.11’0) bdsis.
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3.21 ~!m:kminccr. Arcgistcr lllalpoil)ts l(>tllc l:)s[i{cm t~l>U1cSlack.

3.2S ~~usuordrc~k[cr. A rc$is[crxvhowslatc isdcfincd bywnlcprior cvcl)twc1lrrcllccin !hccomputcr.

3.29 liford. Sixtccnbi[s.—.

4 GENERAI. KEQUIREN1E,N73

4.1 l)?l:liorm3Ls. lllcinslrl!clion %[sllali supp0r116-bil fixcdpOinl singlcpmisit>n. 32. biifucd poinldt,ublc
precision, 32-bit !lxL[ing point and 4$-bi[ floming point cs[cndcd precision dm in 2’s complcmcm rcprcscnmion.

4.1.1 ~’dcrlm ision fixed mjin[du[a. Si@c precision 16-bit fixed point LI:UJ shall bc rcprcscntcd .W a 16-bit 2’s
complcmcm imcgcr nunlbcr wi~ tic mos[ sig!lificanl bit (MSR) as the sign bic

MSB LSB
-----------------------------------
12.1 I-----------------------------------
01 15

EXimplm ofsinglc precision Iixcd point numbers are shown in tiblc 1.

T/\BLE L sin Ice vwision fixcdmlintnmnbcq

----------------------------------------
I Integer I 16-Bit Hexadecimal Word I
l---; ;;;; ---l ---------------. ----------,

7FFF
;---; iiii; --; -_--_ ---_ -----_ -----------;

4000
;---ii; ;_--; ---------_ -.--------------;

;-------; : --[---------! -:-! -:-----_ ----;
0002

;-_-----; -_-___ -------------------__ ---;
0001

;-------i -------------------------------

;----------- ;---------; -;-; -:----------;

;---. --:__ --_----_ ----_ -.-_ ------------;
FFFE

;---: iii; ---; ------------__ ------------;

;--:; i;ii--- ;---------! -_; :-:---_ --_:-_;
Cooo

;--:i;;;;--- ;-------------_ -----_ --_-_-;

I 8001
,--:;;;;;--- ;-----------------. --------;

I 8000 I
----------------------------------------
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4.1.2 Dnuhlcrmci<irmfixcd DOin[d3[a. ~llhlcpr~iGon 32-bit fixcdpoint d:,~\tiali bc~prc=ntcd asa32-ti(
1s complcrrrcn{ integer number with dw most significant bit (hl.$11) of lbc liml wOrd % dlc Sifin blL

Msis LSB
--------------------------------------------------------------------
151 (MSH) I (LSH) 1
--------------------------------------------------------------------
01 15 16 31

Emnrplcs of machine reprcscmatiorr for double precision fixed point numbers arc shown in table 11.

TABLE II. Dmtblcrxccisiorrl ixcdnoirrtmlmhem

---------------- -------------------------------
I Integer I 32-Bit Hexadecimal Word I
,-__---,----------, --------_ ----_ --_---_ ------,
I 2,147.483,647 I 7 F Ff FF F F
,_---.------------l -.---_ -------------_ -.-----f
I 1,073.741..924 I 4 000 00 0 0
,------_---------- l ----------------------------

I o 0 00 00 0 2
,---_--_--. --:-: -------------------------------

00000001
;------_ -----. -!--; ------_ .--------_ ---_ ---._-:

1 0 0 00 00 0 0
,-_-----j------! -------------------------------

I -1 [ FFFFFFFF
,------------

1

----- l ----------------------------

-2 I F F FF FF F E
,-_-_--_--------_ -_-----_ -._--------_ ----_ ---_;
I -1.073,741,826 [ Cooooooo
,-_---------_-----, --_--------. _----_ ------. --j
I -2,147,483,647 I 80000001
,--_----_. --_. -_-- _----_ -_-----_ ---_ ------_---]
I -2,147,483.048 I 80000000 I
-----------------------------------------------

4.13 Ftxcdnointnwwands, Allopcmnds for fixcdpoinc adds, wbtrac&. mul!ip)ismd tividSmein1egcr. A
iixcd point o>crllo% shall bc defined asaridrmctic overflow if rhc msul[ isgrmlcr than 7FFF16 or Icss than ~16
for single prctision and greater d’mn7FFT I?-’FF16or lessrhon gO03COB016for double precision.

4.1.4 Rcwllsrm Iixcd IXrintrn’crflow. On tixcd point opcrmions which cause olcrflow. rhc opcrmion shall be
performed w completion as if U>CMS17Sare pmscm and tic 16 2SBS for single precision or the 32 LSBSfor double
prctisimrshallbcrc[aincdindrcpropcrrcgis[cr(s). Dl\isionbyzcroshallproducca fixedpuimovcrflowand
return resultsof all zeros,

4.1.5 F30ntin2rroin[dam. l~~,ating ~intdaU *all bcmprwn[cd ma32-ti1qunnLi[y consisting ofa24-bit2s
cmplc!ncnl mmtissa and m S-bit 2’s complemcm cxponcnL

4
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me LSB MS8 LSB
--------------------------------------------------------------------
Is[ Mantissa I Exponent I
--------------------------------------------------------------------
01 23 24 31

kloatil]~point nunlbcrs arc~pr=n[cd Safr:lctional nlantitil[inl- 2miscd[o ticp(]wcroftie ckponcn{. AU
fluwins point numbers m ‘assumednormalized or floxting point zero at dm beginning of a floating poim operation
and the resultsof 811floating point l!pcr:uiuns zrc nommlizcd (a nonnalixcd floating point number has the sign of the
malxtiw ;indti]c ncxttit ufopposilc valuclor floatin; p{lintzcro. rfflll:lling puintzcrd isdcfincd’w ~00~M16.
tiatis. ar.croman[is~? dndazcrocxponcnt l~16). t\ncklc!ldcd flOaIing ooin!~cro isd~fi[lcd ~$~~~OO@~l6.
tiatis. azcrc>nlantiW al>da?cmmponcnt. Somccx:tnlpla ofticmachil]c Rpr=ntition for32-bi[ flucittgpoinL
numbers arc shown in table Ill.

TAfILEIIL 32-bit floatine onintnalm&~

------------------------------------------------

I I Hexadecimal Notation I
I Decimal Number I Mantissa EXP I

i

l--------------; ~~-----~--~~~~-~ ~---------~ ~---l
I 0.9999998 X 2
,------_-i__[--_ -----__ [------------------------

10.5x2 [ 4000 00
,----------~-------- .--l --------. ------. _-!!----

I I 0.625 X 2 I 5000 00
,-----_--i-_---_ --------------------------!:---j

)0.5x2 1. 4000 00
,--.-----__----------_ -,----------_ ---_ ---!!----

10.5x2 1 4000 00

l--------~ i-------------------------------------
10.5x2
i--. -_-_ -li_i--------_- l------_ -------_ --.-----l
10.5x2 I 4000 00
,--------6--------. ----l -----. --------_ ---:!----
\o. ox2 I 0000 00
,----------_---------_ -l--_ ---------------! !----
I -1.0 X20 I 8000 00
,---_----_-l------~ _---l -----. ----_ -------! !----
I -0.5000001x2-128 I BFFFFF BO I
i--------------_ i_----- i-----------------------[
\ -0.7500001 x 2 I 9FFF FF 04 I
------------------------------------------------

I 4.1.6 F-xlcndcdnm isinn floatine ooimdat~. &tcndcd flmting~int dam*all bempmxntcd *a48-bi[quantity
consisting ofa40-bit 2smn]plcmcnt mantimwd an8-til Tscomplcmcnl cxponcnL _fhcc.xpOncnt biLs24t031
lay bctwccn lhcsplit mamissa biu 0t023and bitS32t047. ‘lhc MSsignificant titofticmntim ktictignbit O, .
and tic Iciist significant bit of Lhcmantissa is bit 47.
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-----------------------------------------------------

‘1 I Mantissa I Mantissa I
/s} MS ~Exponentl LS I
-----------------------------------------------------
01 23 24 31 32 41

Some caamplcs of lhc rnachinc rcprmcnlatiun of 48-bit cxumdcd floating poin[ rmmbcrs arc showmill Labic IV.

TAEIIE IV. 4S-bi[cxfcndcd lloaiinstminInumkB

-------------------------------------- -----------------------------

I I Hexadecimal Notation
I l----------------------------------------------!
I Decimal Number I Mantissa (MS) I Exp I Mantissa (LS)
~---------iii------ l--iiiiii-_-------- j--_ ----l --------------------
I 0.5x2 7F I 0000
,-_-------6-------- l_-;iiiii.--_--. ---l -----_ -,--------------------
I 0.5x2
l---_ -----: i.------ ~--iii; hi----_-.-. -;---! :_-; ---_ ---:: !!---_ ----;
I 0.5x2
;--i; i-i-; :iii----- ;--;iii;i---------- ;---: !--; -------: !!:--------:

;-:i:i-i-;iii------ l_-i;i;ii---------- ;---:: --:-------:: !:---_ ----;

,---_-----i-------- l--ii; ;i;. --------- ;---: !--; -------! :!:-----. --;
I -1.0 x2
\---------: i--__ ---; -_;ii;ii---------- ;---! !-_; .------: !!!---_ --.-:
1 -1.0 x 2
l---------1 ij~----- J--~~~~~~---------- ~---~ ~--~ -------~ EE~---------
1 -1.0 x 2 0000
;--i: i-i-; i-----. --; -_ii;i;;.---_-----, ---ii-_ l----------_ ------.-;

l----------~ i-;---- ~--;~~~~~---------- \---~ ~--~ -------y fyy--------[
I -0.75 x 2 I 0000 I
-------------------------------------------------------------------

For bmh floating point and catcndcd floating point numbers, an overflow is defined % an exponcnc overflow and an
underflow is dclincd B ascxponcn[ underflow.

4.1.7 din~. Alloperan& fOrflmting point inslmctions muslbcnomalizcd orafloa1ingp0int
zero. A fl[jatin8poinl overflow tiallbc dcfincd %cxponcn[ o$'crtlo$v ifticcxponcnl isgrcalcrtian7Fl6 ~e
rcsulls of an opcralion u,hich causesa flowing pnini m’crflow shall bc IJWInrgcst pv$itivc nllmhcr if tic sign of the
rcsultinc mmtissa wasmsitivc. or shall bc the smallcs[ nc%uivc number if Uw si.m of tic msul[ing remiss wa5
ncgati~c.Undcrfl<)wt iallbcd cfincd~c xponcntu ndcrll~\vi ftilccxponcnti sl~%tiIan8O1ti lh~rcsults of an
optrmion uhich causesa fkmting poim undcrflo%,shall hc Ilo:winz point zcm. Scpmatc imcrrupts arc set for
obcrflowa ndundcrflowr. OZllYbc flOatinS p0inlinSInlCU0n5 dl>ll W[ticllndCrllow in[e~pL

4.1.8 “rnlncati(ll) c!ffl[>a[inenoint rcw!l[s. ,\H llofi!inspain~ rwlwslnll bc mmcaicd toward ncgotivc inrmity.

4.1.9 Rmtlltsofdhi<inn. "llcsign (jianynorl./.cro wmaindsr istic Q1nc:ls U1cdividcnd k)rall division
inswwti,ms dw remainder is only accessiblefur singk precision integer divide<* ith lb bil dii idcnds md for single
prKisitm inm$crdividcs wich32hii dividends.

6
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4.2 I!>c~,l!cr;nr]fi>m!als. .% basic inwuc! ion Kwrnmsslmll s.ppon 16 and 3?-bi[instruc[ ions. ‘I>copcratitmccdc
(opcudcl shall ntmcmlly consist of IIIC SMOS1Significml[ biu of hc ins[ruc[ion.

4.2,1 ~is[cr-[{]-rcgis[ crfomas. Ihc rcgis[cr-to-register format is o 16.hi[ instruction consisting of an 8+siI
opc[tic ulld[uo 4.birgc!lcr~l rcgistcr (Gl{)ficlds U1ullypically sp~ifytiny ofl6gcncr:1l rcgiswm Inddi[iomthme
fields mny contain a shifl counL condition ccdc, opcodc extension, bit number. or the opcrmd fur immcdim short
ins[roc[ions.

MSB LSB
------------------------------------

I Opcode I GR1 I GR2 [
------------------------------------
o 78 11 12 15

4.2.2 Instntc[ion cnuntcr rclaciveft>mat. TIc Instruction Counrcr ([C) Rclmivc Furnmt is a 16-bil instruction
consisting of an 8-bit opcode and an 8. bit displacement field.

MSB LSB
-----------------------------------

I Opcode I Displacement I
-----------------------------------

o 78 15

4.23 Rmcrclmivcfommk Tlte base relative instruction format is a lb.bit ins[mction consisting ofa 6-bit opccde,
a2+itb&,r cgistcrf icldands n8.bi(d isplaccrnentficld. Thcbasc rcgistcr (BR)field allows thcdesignfilion of one
of four different rcgistcm

MSB LSB
------------------------------------
I Opcode ] BR I Displacement \
-------- ----------------------------
o 567B 15

BR = O implies general register 12

BR = 1 implies general register 13

BR = 2 implies general register 14

BR z 3 implies general register 15

4.2.4 R..scrclativc indcxcd formaL T7tcbase rclacive indexed inslmction format is a 16.bit insouction consisting
ofa6-tit opctie. a2.bitb~mgistcr ficl&a4-bi[ ox~ccxtension mdo4-bit indcxmgistcrficld. llebase
register( 13R) field IIIOWStic designation of one of four diffcrcm base rcgisws and tie indca register (RX)
field allows tie designation of onc of fiRccn different index rcgistets.
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MSB LSB
-------------------------------------
I Opcode I Bll I OP. [X. I RX I
-------------------------------------
o 567B 11 12 15

BR = O implies general register 12

BR = 1 implies general register 13

BR = 2 implies general register 14

OR = 3 implies general register 15

RX = O implies no indexing

4.2.5 J~[. ~elmngl!lslniction l~om~tisa 32. bi[inscmc[ion consisting ofan S.Mtoyodc, a
+bit gcncrd register Iicld.:1 .kbit index rcgisicr ikld md a 16+iI addrcs.sfield.

MSB LSB
---------------------------------------------------------------------
~ Opcode I GR1 I Rx 1 16-Bit Address Field I
---------------------------------------------------------------------

I

o 7a 11 12 15 16 31

“f’ypically,GRl isoncoftic 16gcncral mgistc60n wtichtie i!>slnlction ispcrfonlling ticopcrali0n. RXisuncof
tic15gcncral ~gistcmbcing tlsd,man indc~rcgistcr. lhc16.titoddrms ficldkcitier ahtll16.N[mcmow
fiddressor a 16-bit operand if dI? insm.iction spccities bnmcdialc .7ddrcsdng.

.4.2.6 ~L The immedr~tc opcodc extension format is a 3Z-bit instruction
coasisling 1]f:ln8-l~il o~udc. a4.bitgcllcral rcgislcr field. a4.blLowtic cxLcnsi[lnanda16-biC dalaficld.
"c;picallj. Gl<lisonc oftic16gcncml ~gistcson \vhichtic ifistm~ion ijp.rftiming ticopcrxian. Op. tkisan
optodc extension.

MSB LSB
-------- -------------------------------------------------------------

I Opcode I GRI ] OP. EX. I 16-Bit Immediate Oata 1
-------- -------------------------------------------------------------
o 7B 11 12 15 16 31

4.3 ,~ mod s '~ablc Vspmifis ticinslmction word fOmaLtic l)crivcd Addr%(DA). andthc Ilcrivcd -
0pcrand(lX7) forcachaddrcssing modcdmlsha Ubcimplcmcn[cd. lhcsmnllcst oddrcssablcmcmowwordis16
blwhcncc. tic16-M[addrcss ficldsallow tirmladdr&$ing of& K(65,536)words. Ihcrcis norcstrictionondw
Iomtion of double word opcnmds in memory.

4.3.1 ~ R). Anaddrssing ln(>dcin \vhichtic inslnlc[ion spwificd mgistcrcon[ains tic~uir&
opmnd. (~$'illllllC cxccpli(ln uftiisaddrcs mudc. l) Adcno[cs nmc]noVaddm.)

4.3.2 hicmorvdirccl(f)l. An addressing mode in which LIICinslmction cmmins lbc mcmury address Of tic
opcmnd.

4.3.3 A4cn1[,r},diriy~indcxed (l) X). ,\naddmsing m{]dcin w,hichtic mcmopaddrms oftic~qt]ircd upcrandis
sp:zifwdb) ~l>cstt!ll(lrticcctnlcll[ <lfar> i!>dcxrczistcr andtllc instruction addrcssfi?ld. Kcgislcrs K1. R2 . ....lt I5
m.,: bcspccbiml fiwindcxing.
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4.3,4 Ylcm{w, inc}ircc l(l). An wldrcssing m{xic in which tbc in!mlctiun spccilicd memory ::ddrcsscmuains tic
;ddrms ()( Ihc r~.qui!’cdopcmnd.

4.3.5 ~~cJQ{jr,,it)tiirm[ I<i[}ljlrc-in~iclinc( lx). A!loddrcssin~ ln(ldci!lwllicll illcsu!n oftllcc(>lltcnt ofaspmificd
il)dcs rc;i>~cr:md tl>ci!]stnlcti~l!laddrms ficldis tilc:!ddrms tt~lllc:,tidws clrdlcrcqllircJ {~pcmct<t.Rcg,iswsRl,
it?. 1{1S tm:y bc spccificd fur prc.indexing.

4.3.G M.l[cl,llw(l!ll. "l13crcshall bc!\*:#] mcth[]ds c\fl!llrxlcdiatc l.cl!lg acldr.Tsi!1S: oncwhicha!!ous
il>dcxitT$;tt],l(?t]c t,l>ich [l{>c<ltt)[, “llwindcx~hiv fc)mufi,ll!!l:cli:! [cad[lrc~~i ]t; istlcfincd ill tnb!c V. If[hc
yxcificdimlm rcgiswr. l{X.istlt>t c{ltl;!l tljr.cr(t. dlrc{>r][cn[ 1j(l:Xi>addcd [Cttltc imnlcdiatc ficldmfomdlc

“-Id com:tim tic required opcmnd.l~quircd tjpcraod: mhcmisc dIL’irumcdiwc 1:,.

4,3.7 ltnf]}c,li:,lc sl)[)rr~. ,Inoddrcssin grnudcinwhich LIICr.NL[ircd(4.hi~),}ptrand ikcctltitizlcd widdn Uw(16.
bh)inslructiwl. "ll)crc shtilll>c ts$tjlncLhodstkfll:]nlctiaIc Sl1<,rt:tddrcssing: 8J[?c%rhicl>i!ltcVrr[s dtcconlc!1[uftic
inuncdhnc IICU ;Spnsititcd:tra.; )!)d ascmmd which intcrprcb[hccon!cm ofimmcdi:ttc fickl asncg. iti!,cdasa

4.3. ?.1 In>mcdimcshonn mitijc (ISP). “Itic immediate upcrand is trcn[cd asa pusiu~c imcgcr bcl$vccn 1 and 16.

4.3.7.2 lrlltr!cdiz[c <honncc:ltivc~. “Ihc imndia!c ,>pcr:md is wcmcd m a ncgxivc imtgcr bctwccn 1 and 16.
ltsinlcnl;!l fonttsll:!li tia Xsctl]l]plcmcnL sisn-cx[cndcd 16-bilnumbcr.

4.3.8 ln%ln!cli81t1ctl,Tn[cr rc!illivr([CK1. `(his ;sddr%singt#:cldcis tlwdfur 16-titbranch it1s[mc[ions. Ilc
comcms or Uw ioswuclion cm(n(cr minus OIIC(i.e.. tic add! .s of Uw currcm in>kruct ion) isadded 10Ihc sign
cxlc]]dcd S-hildisp)accmcn[ lic)d[]~tilc in,trtlction. "tic SL!mp~>itlL<lolhcnlenl[>v addresslc, u,ilich mnlrcllmaybc
tr~l>sfcrrcd iftibmnch iscxmt}tcd. "l%isnlttdc alloLvsaddrcs$inS Xvitiin amclllov rcciozl of8016tu71:16 words
rclaiivc [o U>caddra ofthccurrc8]c isls[rt!c[ion.

4.3.9 llm~mlntivc(fl). ,lnaddrcssing modcinwtich ticcolllcnt nfaninsLmc!ion ~mificd b,%cmgistcri$addcd
lntic8-blL displ;lccmrnt ficlduftllc (16.bit) ins1mctinn. “llmdisp!accmcnt ficldis L~kcnmbc aposiLivcnumbcr
bctwccn Om1d25S. lhcwmpoinK luticlncnlop addrfis clfdlcrcquircd t>pcr:,nd. “~islrlodcullowadd~i!lg
within amcmury rcgionof 256words bcginnin2w Lbcaddrcsspoimcd ulbydlc bJscregis[cr.

4..3.10 Ilascrclotivc-indcxcd (llY], ~cs~l!n ofticcontcn& of:lsp~ificd indcxmgister andasp=ifitiba
rcgistcr is U1cmlJressofU]crcquircdo pcmnd. Rcgiskrs R1. R2 . .... R15mtybc spKilicLl forindcxing.

4.3.11 &@cridiS). ~cspccialaddresill gmodcisu~d \*:hcrc l]uncoftic othcraddmsing modaarcapplicable.

4.4 Rcciwcfiaoci sum-mrt fcmurcs.

4.4.1 Cscncr;llrcciGtc~. "hci!~s[ri]ction xtsll;tll mpponaminimum of16mgis[cm(l{0 throt]gh Rl5). Tbc
Rgislc& nxlybcu%d SacctlnlLllat{] nindcxrcgisCc~. b&-wgistcS. tcmpura~opcrand mcmt>~, ands1Wkp0in[cE .
wilb tic fi.lllowing r.xLricu”nK

a.Only mgistcml<l. R2. .... R15m3ybc uxd.windcx mSis[cm(RX). .

b.Only four mgistcm R 12 R 13. R14. and R 15 may bc u.%d as base rcgislcrs for insuuclions having tic
Rmsc Rcl~[ivc addressmode.

c.R15 is Um implici[ sMck puinkcr fur tbc Push and Pup \luhiplc instruction (Opcodc 8F16 and 9F16).

d.’ll>c gcm’rd rcgis[crsm not in tic I[giu!l mcmmy address spnce.
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Whc,l icgismrs arc cunc~tcnmcd. tic register spccificd b! tic ins[ruc[iou sludl rcprcwn~ [hc most slgniticmu word.
“l?w rcgiswr .sa wrJI>s~round, 13MIis. 1?15 cunamnmc$ !$ith 1<0[or J2-bi[ upcmiuus A 1{1Sconmtcnatcs with RO
and 1<1fur4S. bitopcr:b[io]]%

4..I.? socci:,lrczi$!crs mlcinstmctio]]s shall makcusc ofti]cfijllofvi j!gspmiolmgistc~ i,>s[mctiuncot~,>kcr,
srattlswmt. faulcn-Si%tcr. ill[cmlpt nl:lsk. pcndinz intcrnlpt rcgislcr. a!ldinput/cb((ti] t!ti!ltcrmpl ctflcrqistcm

4.4.2.1 ln~lntcti{>tl c{jLt!ltcr(lC). A 16. biLrcgistcr uscdfor pmZrnnlscqucncing. I[al![lws inslnlc(io!ls u,ithina
ra])gcoi65,536w ordslobccxcvd( cd. I[iscxtcrnal lc>fllcgcncra lrcgis[cs. Itisw!cdinmcmory *hc!~icnintcrmpt
is scrviccd.

4.4.2.2 Sumlswmd&W~. ~einstn!ction wt*allrcfcrcj]ce a16. bi[sw[us word rcgisccrwhmsu[cisdcfincdby
mmcprit~r cvcntmcumcncc inticcomputcr. ncfi:urc bclowindicatcs U]cform:i! fortic SIVwith tic ft!llowing
pa.mgriphs describing tic meaning of rhe Condition Smuts (CS) field. rc$crvcdbits. tic ProcessorSta[c (1%) field,
msd the Addrc$s SUtc (AS) field.

---------------------------------------------------------------------

1 Cs f Reserved I Ps I .4s )
---------------------------------------------------------------------

o .34 ?B 11 12 15

‘Cs Bits A fuur-bil field (bi~ O dlrough 3) of *C stmus word shall bc dcdicwcd to instruction msuhs (i.e.,
instruction scatusbits) andisdcfincda scondisions mws(CS). Kits 0.1.2, and3sllallk
idcntilicd asC, P. 7. md h’. rcspcciivcly. and ticir meanings arc givetx by W following rcgismr
uamfcr dcsaiptiow.

C =( CS)O= lifr=ultgcncmtm acaWfrom anaddi[ion ornoborros, fmmasub[mccion

P=(CS), = Iifrcsuhis grcatcrtian (zero)

Z = (CS)2 = 1 if result is equal to (zero)

N =(CS)3= lifrcsuhis less tian(zcm)

Rcscrvcd DiLs: Rbs 4 through 7 of the SIXUSword simll be rescn’cd.

f% WIU A four+hficld(biK8 tirough ll)[)ftic su[usword sholl&ddicatcd totiepmcWrsQtc (~)
ccdc. ‘fhcccdc whmdcfincd byrhc PS shall bcuscd for tic following two timclions.

For implcmcma[ions which include tic mcmtiry .UCCSSlock fc~turc of fic espandcd memory
oddmssing optiun (W par~gr~ph 4.S.2.2k PS shall dcfmc tic memory acccs kcy ctic for all
instruc[ivns cmdopcrand rcfcrcnccsrorncmo~. Ucfcmncs tomcmow during ticintcmpt
rwogni[ion$rqucncc forkmturc ablcpuinlcrf cchaandf inkagcfscniccD aralnclcrs lore/read
rcfcrcnccs shall nocusc [S cudefine dIc mcmov xcccsskcy code. but sh~ll uscm implied PS= O
valLlc.

PSsllfill dctcminc ticlc~,!l/illcgal critcri~for pri!,ilcscd ins[ntcrions. When PS=t)anda
pririlc$cd inswuction cxccu[inn is attempted. dIc insuuctiun shalt IN Icgd and shall bc cxccu[cd
pmpcrly’asdctincd. Wl>cn15k O;Bllda privileged itlslmction cxW1lli{ln kallcrnp[cd, tic
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ins!ruclion .sh:dlbc illegal. shall be aboncd. and tic prix ilcgcd instmction fault bit in tic huh
rcgis[cr ( l-_~lil) sIMI1bc SC![o one.

AS biu A fow+h ftcld (biLs 12 thrnugh 15) of LhcsLmusword sh:dl bc dcdicwcd m Ihc xidrcss SI.MC(AS)
code. Forin>plcmc)]~iio] lswlliclldo n[ltil~cll!dc thccxfilndcd mc!lloV addrtising option. an
addrcsssla(c Cmkslmll bc$cncm[cd Lwany,tpcrotion Which mwmptsw modify AS COJnon-~,cm
value. Forimplcmtntmions which inch!dc t-h?mpandcd mcmmy nddrcssin: option. AS shall
dclinc UICgroup (pair) of P3SCrcgislcr 92L$[o bc used fur :111insumction Jml upcmnd rcfcrcoccs
comcmo~. Rcfcrcncti tolncmuW during d]cin[crmp[ rcc{7snition ~qtlcncc rorvmtorwblc
poin[cr fc[chcs and wn’icc parameter load rcrcrcnccssIuII not usc AS [o {icfinc Lhcnpcrmd pag;
mgis[cr wL. b\ltsllall \!wa]lir]lplicd,\ S= O!~luc. “Illctillkagc purwnctcrstulu mfcrcnccsshall
uwUIc AS ficldofhc ncwstams word. I’urpar[id implc!])cl>[iltiol)suhich includclcsssh:m 16
groupsof page rcgismr ws for tie expanded mcmorj addrcssins op[ion ISCCpmgrnph 4.5.2.3),
the addresswc fault hit in IIIC fault mgislcr (FI_li) slmll bc SCI 10 onc irany Opcra(ion aucmpls
tocmblishm ASvaluc Ulatisnot implcmcnted.

4.4.2.3 Fm!l[rccistcr(FT). 'lllcfattlc Egislcris a16-bi1m~isrCr LjSdfor indicating machlnc cmorcunti[ions. ‘I_ne
lo;ical Ol<t>ftic fauI[rcgis[cr bits ist]%d[u gcncmlc tiemachirIc crrurintcrntPc. “~cfallll rc;is[er~a)lbcrcad
andclcarcd byam XIOinstnlc[ ion. Ifapanictllar fault bitisnot knplcmcn[cd, ticntic ti[dlall bc%t[ozcro. l%c
fwh bir, sludl bc msigncd asspccilicd in tic following:

01234567 89 10 11 12 13 14 15
------------------------------------------------------------------------
I 14EMORY I PARITY I 1/0 ISPAREI ILLEGAL IRES. I BITE I
IPROTECT I I II II

------------------------------------------------------------------------

Tne bits shall have tic following meaning when set to onc (1):

Bi[ o: CPU Memory Pm[cc[ionFault. The CPUhascncOunlcrcd anaccc5s fmll Lwritcpmtcc tfaul L0r
CXCC1ltCf)INXCCt fWdL

I
flit 1: Dhi:~&lcmog tio~.~tion Fault. ADMAdcvicc hascncoun[crcd anaccc5s fault orawrite

pmrcct fasdL

Bi( 2:

Ml 3:

Bil 4:

Bit 5:

fii! 6:

Rh 7;

Ui[ s:

fli{ 9:

Memory Pmity F,wIL

PIO Channel Parity FaIJIL

D,kSA Channel Parity Fmds.

Jllcgal 1/0 Command Fault. An attcmpl hasbeen made to cxccutc an mmplcmcntcd or rcsmcd
1/0 cOmmancL

PIO Transmission FaulL O[hcr 1/0 crrorchccking dcviccs. if used. may hc ORcd into this bit m
indicate an error.

Spare.

IIlcgdl ,\dJrc.S FMIi L,\mcmmy Iomlion hm been ~ddrcsscdwhich is mll physically prcscnL

Illcgol Ins[mction F.wlt. P.n at[cmpt hm hccn made [o CXCCUICa rcscncrl cndc.
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IIii 10 l’rix ilc~ccl Insmlcliml hull. An a[[cmpl b.asbeen nmdc to cxcculc a urivilcscd inwuclion with
W= 0.

lit 12: Ik.cncd.

Ri[ 13 lhiilfii!~ “I”cstFmlt. Iiwdwarc builhin mst cquipmcm (fll”l’E) error h.mbmn dcmctcd.

Ilk 14-1s: Spare RITF.. “Ilmc bits nrc for uscby drc designer for fiwrc defining (coding. CIC.)[hc BITE
cm-wwhich is dewmcd. ‘flis cm bc uecd widl Dil 13 to girt a mum comp[clc error description.

4,4,2..$ lntcrnm[ !ntill!&). “I%ciu[crmqx mnsk register issnllurc cuntrulltd and cuncains a m%k bit for @ch
of rhc s)stcm intcrm[xs. “llIc intcrmpt $!s[cm is dctimd in paragraph 4.6.

4.4.2.S I’cnclinc inlc~r~]t rc~islcr fPlk The pending intcrmp! rcqucsl rcgis[cr issoflwarc and hardware comrollcd
and contnim LIICpcndins ill[crmp!s dmt arc aucmplins 10 $,cctortic immc[ion crmmcr. A pending imermpl is act
by a s?smminlcrrupl sigh “Ihc pending inlcrmpl bit tiat gcncralcs fllc inlcrmpc rwqucst is clcarcd by hardware
action during the inlcrnlpi prw%sing priur to initi~ tins Wf[w~c al tic add~s$ dcfi!l~d by ~C ncw IC v~luc. “~
rcgi+cr may bc XL clcmcd. and mad by rk 1/0 insuwctions.

4.4.?.6 Inmulo!mnn inmmlnc code r~mistcmflOICUmXirma!). ‘fhc inpul/Oulpm in[crmpt code rcgistcn, if
implcmcnlcd. arc used 10 indica[c u hich ch:mncl %cncraccd!Ac inpulloutpui inlcrntpL Onc register is assigned for
each of [hc IWOinput/otll put intcm!p~. I’.ch rcgislcr isw by hacd~arc to rcflccl *C address of tic highcs[ priority
channel Kqucsting tim Im’cl of inwrrupt. TIc addresssJMllbc COibfor chcmncl number O.0F16 for channel number
)5, 7Fi6 for channel number K27.CU. “Ihc IOICS shall nol bc ahcrcd ORCCtic in[c~p[ mucncc h% co~c~td
until ticy arc read by an 1/0 instmcrion.

MSB, LSB
---------------------------------------------------

I Spare I Channel Coda I
---------------------------------------------------
o 78 15

4.4.2.7 Pwic rceis(crs Iorrlicmall up to 2S6 SUtN” bit mgistcm for optional expanded mcmorj addressing.

4.4.2.S klcmow fauk SIIIUS rceistcr (xl FSR) (ontional). The memory fault sums register provides the page
rcgis[crwlcction dcsignmors usswimcd with mcmov fwhs. The page rcgi$tcr dmignators (below) captured by rhe
MFSR arc mlid for tic mcmmy rcfcrcncc causing ~c faUIL

------------------------------
1 LPA I RESERVEO 1101 AS I
------------------------------
o 34 10 11 12 15

LPA: Address Of page register wirldn he SL

RESERVEI): t&lusI not bc used.

10: instruction/opcmnd page set sclccmr (1 = instruction).

AS: Address of$clcc[cd group
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4,4.3 x. “I1lc instruction w shall suppm[ a smck mcch.mism. llIC opchm of tic wckiw Mcfhimim shall
bc such thm Lhc %(-in. iirwut’ cunccpt is used for addiw ilcms 10 dIC smk :Ind Ih~ sl~ck l’,)ill[~r (SP) fcSist~r
always conlains the mcmrw address u here Lhc I:!sI iccm is swcd cm tic ssock. “IIIc stack plwidcs ior nested
subwtinc li,lkwc using rcgiswr 15. “IIIc wck shall also reside i!] a uw defined memory arm. “1’w instn:c[ ions
slwll usc register numhcr 15 (R 15) as IIIC implied syslcm swk imintcc Push Jltdciplc rcgistcls, PSHV (xc PWC
S7). and I’OP hl UhiPIC !cgislcrs. POP\l (SW P,W 77). “lhc stick capi+nds Iimwly lwmd zero :S items arc Aicd to
it.

I’M o inslrbctions. SLwk IC WI Jump w Submu[inc, SJS ($CC IWC 68). :md Unsiack [C a!Id {<~[llrll from Subrouli!w.
I-IRS (SCC page 69). rdlow [hc prwmnmcr m wcify m? ur Lhc 16 general rcsis!crs m tic stack IX ti,mx. “IIIc mcmorj
block immcdi:itcl? prcccdi!lg IJIC wck :ww ma!’ be prmcwd (b? uw using IIIWW prow l~,i ~1 ). UUIS Pl~)~i,lin8
a means of knn!$ ing (!ucmory prmctl imcrmp[) uhcn tic smck limit is chcccdcd. ‘llw swck slmll bc addrc$scd by
lhc Smck IC anLI Jump w Subroutine. Unsm’k [C and Return hm Subroutine. l’u~h ilul[iplc. md Pop hluhiplc
insu_ucliOns.

4.4.4 Prcccww initi2Ji7 alinn.

4.4,4.1 &WSOr rcsc[ wttc, Table w dcllms tic pmccssor rcsm smc:

“l_AIJl .r: VI. Prwcssnr rcsm sw

Reoister/Oe vice/Function Condition After Reset

Instruction Counter Al 1 zeros
Status Word Al 1 zeros
Fault Register All zeros
Pending Interrupt Register All zeros
Interrupt hlask Register All zeros
General Registers
Interrupts
Timers A & B
Page Registers
Page Registers AL Field
Page Registers W Field
Page Registers E Field
Page Registers PPA field
Memory Protect RAM
Start Uo RDM

Indeterminate
Disabled
Started and all ;eros 1
Group O enabled
All Z;rOS 1
Zero
Zero 1
Exact logical to physical 1
Disabled, and .s17 zeros 1 2
Enabled

DMA Enable Disabled 1
Input Discretes lndeterm; nate 1
Trigger Go Indicator Started
Discreta Outputs All zeros ]

1 If implemented (optional)
2 Main Memory Globally Protected

~,~,~,~ p~. cp,,,, opphc;,iion or p,>wcr, Lhc proccsw >h:dl cmcr d~c rcsm wm. tic nnnmd pwcr UP

d!wc[c dl.dl bc WI ( ii implcmcntcd). :md c.xccution shall begin.

l-l
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f<dlows. l:.tT.mxi!cly. a [mc is wmw,ticJ\i> wldcd w Llw ICJS[ siyikwm hi[ of tic timer. Ilk fif[cc n ii [hc Icw
signific:, m hi[ and sh:dl rCPrL%Clll Ihc $pctificd incrcm<u[ S.NUC ul”du!l timer. i.e.. Cidlcr Irl or IUI [niCI’OY.TllndS. An
inlcm!pt rcqwst is gcncr:ftc f-1~hcn 3 timer incrcmc!m fmm H:I’PIO w Oom!a. Af[cr IPwcr uP. it’ihc Iilncrs arc nut
hmded h? $Awwc. then m imcwupt request is gc!tcrwcd afwr 65.SY, counts. A SUWIC of LIIC I(vhit ctwnting
scqucncc (show in hcx ) is CO(3O.0001 ...,. 71;f+’. S(IGU. E+I-”F, lMOO. .. . . ,}[s) s[’w rcscc or pwcr up, [hc dmcrs
iMc iniii:dilcd in accurdmw wid> p.!r~ graph 4.4.4.1. “IIIc tinws wc h:d[cd wIN’1 1:1 blc:lkpuiuL 111’1”(SCC wc 13 S).
insm.!ctiw is cxccutcd and tic CWWIC is conncctcd.

4.5 w.

4,5.1 hlcmmv ~ddrcssing. The inwuc[ion set shall usc 16-bi[ Iugicd :Iddrcsscs w prwidc for rcfcrcncing of65,536
words. When dIc cxp:mdcd mcmsm option (>CC parwuph 4.5.?) is w inlplcmcnrcd. physical addresses Jmll equal
Iogicd addresses

4.5.1.1 hlcmwv nddrcwinc ari[hmctic. Arithmcdc performed on memory Jogi&!l addmsscs shall bc mndulo
65.S36 SLICh hat rcfcrcnccs 10 the maximum logical address of l+l+lb PIUS 1 stwll be [o logical address OOCOl&

4.s.1.2 MC mom addrcssine hoondmv constraints Tlcrc shall bc no odd or even memory address boundary
cOns[raints-

4. S.? 1:x mmdcd mcmnrv zddrcssinc ({miional), If wd Ihcn expanded memory auarcs.sing shall bc performed via
a memory poging =hcmc m dcpiccd i!! tlgme 1. ‘I?mrc shall bc a maximum of512 p.?gc rcgislcrs in tic page tile
(not in logical memory space). “Ihsc shall funccionolly bc pmdtioncd into lb WUPS wish 2 ws pcr ymp and 16
Tmgc rcgis[crs pcr w. W’ibin a group. onc sc shall bc d=ignmcd ior instruction rcfcrcnces and [hc whcr w for
opcmnd rcfcrcnccs. The page size shall bc 4096 wrds such dmt onc w of !6 PWC rgisws shall bc capable of
rwpping 65.536 words dcfmcd by a 16.blI logical address. The PWC group shall bc sclcmcd by cbc +bh Address
StaIc (AS) field af tic SL?IUS word (Sit’). lhc inst mctionloperand SCI utiIhin tic group shall bc sclcclcd by the
hardware shat diffcrcn[iacs bchvccn insuoction and opcrmd mcmw rcfcrcmccs. llIC 4 mosl Signikml biu of any
16-bit Iogicd address shall sclccc LIIC page rcgislcr wititn LImt *L “IIIc S.bh Physical 1’w Address (PPA) within the
page rc~iwer shil be concalcnmcd with tic 12 Icast si~nificam bils of lhc logical address to form a 20-bit physical
address, allowing addressing of 1.04 S.576 words of physical memory.

4.5.2.1 ~ muo selection, During insmmion and operand rcfcrcnccs to memo~. tic address stmc (AS) licld of he
status wurd shall bc used co dcsigodtc IIIC p:!gc Iilc group. I>uring an interrupt rccognikm scqucncc. she operand set
of gwp zero shall bc used for vcaor uble and poinwr. rcfcrcnccs to memow

4.5.?.2 Pmc rccistcr word formaL F~ch page register slnll bc 16 bim l%e I@rc below indicates chc format for
tic page register wrds wish tic following pamgraphs dcwibing LIIC mcmling of tic access lock (AI.) Iicld. che
cxccutc PmlK[ (E) biL tie wrim pmt.ml (W) biL rcscrvcd bits. and she Physical Page Address (PPA) field.

---------------------------------------------------------------------

I AL I E/Wl Reserved I PPA I
---------------------------------------------------------------------

o 3 45 78 15

AL Field: The ttcccss lock and kcy feature is optional ifcxpandcd memory addressing is implemented. [f
the xccs.s Iixk and kc! feature is nm implcmcntcd. then tic AL field shall always bc zero. If it is
implcmcntcd. ticn a 4. bit field (bi~ O dwough 3) of cxh pa~c register shall comain tic access
lock (AL) code fl]r tic ,tsscciaccd pogc rqis[cr. which shall bc usal wi!h tie access kcy codes m
detcmlinc tcccss permission. “IIIc accms kcy codes ma? bc sopplicd by either tic SLIIIIS word Or
tic l)hl,l channel. For each of tic possible 16 wducs of tic AL code. mxcss shall bc pcrmiacd
fur tic rcfcrcncc according to u!blc VII.
Rcfcrcnccs supplying WI u-nacccpvJblc <acccs kc? code shall not mOdify an? mcm~)fy l~aliOn Or
gcncml rcgis[crs and m xccss fault dud] bc gcncrmcd. An mccss fmd[ rcwking from a CPU

I rcfcrcncc an?mp[ slmll SCI fauh rcgis[cr bit O m ccwc a m.xhinc error imcmrpt. An access fault

15
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I

“1”,llll .11 V1l. .\l, cl,dc m :Icccw kc: m:m~imq

AL Code Acceptable nccess Key Codes

o
1

2
3
4
5
6
7
8
9
A
B
c
o

-E
F

o
0,1
0.2
0,3
0.4
0,5
0,6
0.7
0,8
0.9
O.A
0,0
O,c
0.0
O,E

0,1,2,3 .4,5,6,7,8 .9, A, B, C. D,E, F

rcsuhing Crom a D?.lt\ attempt shall sst fauh rcgiswr bb 1 to cmJsc n machh)c crrnr imerrupc.
Nxc tiw LIIC WCC% lock and kcy c(tics defined in IJW =borc LTblc hme the following
characteristics:

a.ArI Kccss lock CC4C of F,6 is cm “unlocked Icck code and allows any and all access
kCy codes [0 bc acccpcablc.

b.An access kcy code of O is .I “ma.slcr”’ kc!’ code and is xccpmb!e LOan)’ and all ZC-
lock CW!CS,

c. Access kcy codes 1 tiroush E16 me acccp[ablc 10 only tiwir own “’mxchcd lock code
or tic “unhxkcd”’ lock code of F16

d.An access key code of F16 is acceptable to only tie ““unlcckcd Icck code of I’lfi

i+m For instruction P+X’ rcgi$rcr SIX, only. bit 4 shall bc defined as UIC E bit and shell dctcrminc tie
*xccpUblC/ L]nacCcprJblc cri[cria for read rcfcrcnccs (or insu’uctio!) fccclws. When ii= 1. any
attempted instruction read rcfcrcncc dcsignxing till associmd PW register sh~ll bc !cnninakd
and an cxccucc prmcct ftiul[ shall bc gcnermcd. An CXCCUIC pmw fault shall w fwh register bit
O w cause a nmchinc error inmrups.

w Ric For opcrmd page rcgistcm only. bit 4 stroll bc defined as tic \%’ tic and shrill dctcnninc tie
xccplablc/ul>:!cccpmblc criteria for wri[c rcfcrcnccs. \\’hcn U’= 1. my .mcmptcd wrhc rcfcrcnce
dmigna[inz d]m ass~ia[cd PWJC register shill mu modik any mcmury Iomcion and a write pmcccc
fwlt shrill bc gcncr;m’d. A wriw prmcct fault rfiul[in~ from ;I CPU n?fcrcncc :mcmpl shall Xl
fauh rcSistcr bit O m cause a mxchinc crmr inmrmpt. ,\ - rhc prm.~[ fuult rcwlting from a D\iA
rcicrcncc .mcmpl shtill scc fauh rcgislcr bh 1 tu CW!X x nmchinc error i!>tCMIpL

Rcsmwd IMs: flits 5 through 7 of dl of OIC P:E,C rcgis[crs shell bc rcscmcd and shgll oluays bc O.

17
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l’P,\ FIcld: AU cigh[-hi[ field (bks S timugh 15) ofctch Im:c rcgis[cr QYJII bc dcd]cmcd w rhc physical P*C
address irhich is used to dtl IIIC tic physical address as dcpic[cd in figure 1.

4,5.; .; P,wfhl imfilcmcmmium< nf mnnndcd mcmorv wl&@. A Fivcn inlplcnlcmmim! of Ibis sundmd may
inc!xlc d p:tni:il implcmcnm~ion of *C cxp:mdcd uddrcssing option. Ihm pardttl implcmcntmimr may us 2,4, or S
grmps of p:gc rcgistcm m fol!ows:

Number of Grotms fis ~ro”~ Cod es

2 0 and 1
4 0 through 3
8 0 through 7

U’;;?in any full or panizd implcmcmatiun. ihc lock feature may or may not bc included.

4.5..: ~u. If used. chcn bic 2 in tic fauh rcgi$[cr shll bc set 10 indicmc 3 mcmmy parily
error.

4.j.: Mcmorv block tlrovw (rmtiona!). If uwd. shall be as dcscrihcd by the inputioutpu[ insumctions. For
Operations which Conmill mldcip!c mcmo~ rcfcrcnccs. mch store Operation shall bc as defined by dw memoi-j
premtiun for CM spccillc memory addrc$s.

4.5.5 ~. Aucmptcd access to physical addresses uhich MC not implcmcmcd
sh~l Scncra!c an illcg.al mAlrcss Lull and shall cause !hc rcfcrcncing action [o terminate. An illqal address fault
W! scc faull rcsis[er bit S [o cause a machine crmr intermpL

4.5,5 Sum uo RCIM (OP [ional]. If used. rhc sran up mad only memory (RO\!) address range shall be contiguous
sraxing from i]ddrcss O up to a maximum ofli5.536. as required by rhc systcm application. When tic sL?n up ROM
is cnatdcd, if an 1/0 or CPU s[orc function is cxccutcd whose address is wirhin tic start up ROkf, then Lhe ssore i$
amnptcd inw IIIC min memory. When the smn up ROhl is enabled. if a mad function [instruction or opcrcnd) is
cxc:umd from either 1/0 or tic CPU whusc ;tddrcss is co the sarr up RO\l. f-hen tic mad shall be from tic smrt up
RO\l. N’hcn dislblcd. tic scan up ROA1 cmno[ bc acccsscd.

4.!.’ ~ miens. Locadons 2 tbmugb 1Ft6 arc resm’cd. Locmions 2016 shrough >F16 ~ used
b! L5C hardware and tic stored program as defined by pble VIII.

4.6 ln[crruf)t control.

I 4.6,1 I~s. The inscmclion scl shall suppon a minimum ofsixtccn (16) imcrmpu ,as shown in fable VIII. An
inm-rup[ request may wur at any time: ho%cvcr. tic intcmlpt processing must wait until tic curfcm instruction is
co,mplctcd. An cxccptiun m tiis is tic More hlulriplc Word which may bc imcrruptcd af[cr each single word
uamfcr. ‘Ihc overall pmccdurc for XCcptincc of. responding to. and pmccssing of an in[crrupl shall be as
ilhmncd by rhe Ilow than of figure Z

4,6.1.1 Intcrnrp[ 2CCCmancc. The inlcrrupt sysrcm sbtill bavc tic capsbilir.r 10 acccp[ cxmmal and imcrnal
i“:z,np~. F@WC z indica!ej rhc rcl;s[ ionship bc[wccn tic intcrrupl sigrmls. [hc pending imcrmpt mgiS[ Cr. (hC
im,:mpt nmsk register. tic priority comrol lmgic. the so ftwmc colllrollablclacc.~ siblc signsls and tic fundamcmal
cu~.municatiom bctwccn tic imcrrupl systcm and dm CPU.

4.F.!.2 Imcrnmt so flwsrc cou[ml, Soi[warc shall bc ~blc w input from or output m tic imcrmpt mask register as
u c:; m dIc pcIIdIng intcrrup[ rc$istcr. AI%,. Soflwfirc !Jvdl Ix Jblc m disJlm) rcn>gnition of inlcrrup= \ ia lhc
“’c::. Ihlc imcrmpls” signal I wirbom inhibil ins imcrmp[ zccp!.mcc imo (IIC pending imcrrupt rcgiscr) and m allow
[r .;niiion of in[crmp[s bi:l (Iw “enable m[crrupts” sign:d, ‘lhc disabling <IIN IIIIL dltm m> inttmup[s ~Rcr (ix
b:;nning uf tile diublc in$lnmion. 711c CPU’s inlcrrupl sm’icc htrdw:wc sb:dl ctmlinuc m ‘“diwhlc intcrrups’” for
[,-.: muructiun :d’tcr (hc I{w.d!lc Imcrmph inwucti(m hn complctcd. Full d.%-riptimm u!’ dIc imcrrupt imtmclions

IS
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“l”,\R1.E VIII. Inlcrrum dcfini( ions

-------- ----------------------------- --------------------------------- -------- .-

1 I I interrupt I [nterrupt
I Interrupt I Linkage I Service

I I Mask I Pointer I Pointer
I Interrupt I Bit I Address I Address

o

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
-------

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

!5
------ .

I Number i Number I (Hex) I (Hex)
,-----------, -----------, -_---------, ------

I

/

I

/
I
I

i

I

i

i
I

I

i
I

/

-----

20

22

24

26

28

2A

2C

2E

30

32

34

36

38

3A

3C

3E

21

23

25

27

29

2B

20

‘2F

31

33

36

37

39

3B

3D

3F

--- ------------------------ -----
i Power Oown (cannot be
I or disabled)

/ Machine Error (Cannot
I disabled)

I
I Spare

maske

be

Floating Point Overflow

Fixed Point Overflow

Executive Call (cannot be
masked or disabled)

Floating Point Underflow

Timer A (if implemented)

Spare

Timer B (if implemented)

Spare

Spare

Input/Output Level 1
(if implemented)

Spare

Input/Output Level 2
(if implemented)

i
I

I

Spare
------------------------------

notes: Interrupt number O has the highest priority. Priority decreases
with increasing interrupt number.
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RESET PENDING
INTERRUPT
REGIS17Z( BIT I
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arc ~ivcn in [hc input iompu[ insw[ui,m rcpcrmire.

4.6.1.3 ln[crn]*{ nri,lrilv dclini[ilmi. “rhc primi[y dcfiniliumi <,1’IIIc in!:rwp(. .:INI dlcir rcquircJ [’c%uiunship :.,
lhc intcrrupi mmk m,h inwrrupl p,<nmr :ddrc’m’s :wc iiiuvr:!kcJ iu mblc ‘. 111. lIILmtI!u I)clinili, w.. l“hc poucr
down inlcrmp[ SIUIII ini[imc lIIC pt!wcr down WG, WUCC awl coum,t hc n!.:.ic d or dw:hlcd dt!rin? mmnal (Ipcr;llio?
of tic cumputcr. “Ihc exccu[ivc ml] i:>tc! mpt. u:cd <~ilh rhc Ilr::wh [o 1>.:: u[ivc imdruc[itm. 111’.Y. tscc pngc 62) .:m
cmnm hc mmkcd or disublcd. “Ihc Im.whine error inlcm!pl canmu I!c di-+,’dcd Ihu[ GUI IX nwsk<tl ,!u[ing umm:d
opmmicm of dm uomputcr. ,\ll t)!hcr il![crmpis L.:I!I ho dis:!hlcJ :md lm:,si.-d Ir:l 11,,:1 in? p,]in[ ~]\cr!l,,i\/tllldcrC::sv

lh.t ~or.$lti<lt, sh:dl bc i::[crrup[ul M iLSor li.~cd poim ofcrflw cundi[im txcum rllcn dw imtruc[ion grncrariljg ,...
completion if[hc imcrmpt is unmmkcd and enabled.

4.6.1.4 .lnlcrmm vccmrint mcdnnism. “Ihc wcmring mdlaniwn sI!oII bc m illuslr:!lcd cm fgurc 3. For each
in[crmpt tiwc S!VIII h? 1*o fixed mc!no? Inca[ ions in the “’vcclur Lahl? ”’: I I ) tic !irst memory Itnxinn (1 .inkagc
Puintcr) slmll bc dcfmcd cs rhc midrcss of Where 10 wrc tic currm (Al) MC of WC cumpulcr (i.e.. “’old imcrrupc
mask”. “ old SIJIUS no:<, and “old imwuctiun couwcr”): and (?) th~ second mvmt!v lomtbm lScr, icc Poimcr) ~:dl
IIC defined& !hc address of the ncs t ( IICW) SIMC of LIIC comrIutcr (i.e.. “’nc~ inter! L!pt nmk’”. “new s1:11u5 word. .md
‘“new instruc:irm cuumcr”’). Rcmrniug from imernqms may hc :Kcompli>hcd by executing rhc Lo:ld Sums
(1.S’1”/LSll) instruction widl tic value/widrcss of dic I.ink?gc l?oinicr fur an address field.

-----.----_--- ------------------
interrupt 0-->1 Linkage 1------>1 Old Ioterrupt I \

I Pointer O I I Mask
,------------, ,----.--------/ ‘,

I Pointer O ~---
I Serv, ce I Old Status { \

‘nterrupt ,-_>/ ------------l ~

I Word
,----j >

Linkage I I I Old Instruc. I II
I Pointer 1 I I Counter If
,------------, ~ ------------------ I
I Service I I
I Pointer 1 I I
,-----------_, ,

.t
------------------

---->1 New Interrupt I \
I Mask

i_-----------i ,---------1 ‘,

Interrupt 15->1 Linkage I I New Status \
I Pointer 151 I Word !
,------------, ,-------.-----.-.1 />

I Service \ I New !nstruc. I /
I Pointer 151 I Counter 1/
-------------- ----__----------.- J

Computer
status at
the time of
interrupt

Computar
status to
start service
rout ine

4.7 rnnut/oumu[. rn cunjunclion with the sp.mc command cocks, tic 1/0 intcrmp[s. and tic 1/0 inlcrmpt code
rcgisms the 110 in<tn!ctions pmviclc a framcn ork within which LIIC uwr cm implcmcm his syswm imcrfaccs. The
pm[icuhrs 01’ tic systcm imcrfaccs ,m[sidc of this frmncwork (such as dcJicalcd mcnmn I(at ihms. channel rcgiswr
dclinitions. cmmmmd COJC :~%igr)mcr>[sldc finitiutts. muhiplc chnncl prioritic$ PWC register .Jcccss. etc.) m no[
inchldcd in Lhis smdxd.
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I 4.7.1 hJIJIJ. ‘11M2inpu[ in:.[mclions trmsfcr ckm from ml cxtcrwd 1/0 dcricc or an imcrnd special rcsiswr 10 a
CPU Scncmi rcsisccr. “Ibis corm:,. d is u?cd 10 mad dim [nlm pcriphcrd dCViCCS. [imcrs. S[21[1Sword. hllk mgiS1er,
dtscrcws. interrupt nrask, C[C. ,\ hill dwripti[m of tic illpl!l ins{ructiuns is Sivcn in tic inslmc lion mpcrmirc.

I 4.7.2Q WSJ.lh eO IL(PU1inwvctions [r,msfcr d,xa from a CPU gcncrnl register ur an cxtcnm] 1/0 dcvicc or
spccid rc~fi[cr. “lhis command is UWI to wrim dma to pcriphcrtl dcviccs. discrctc$ stan omd stop Limcm cmblc and
diwblc i!wrrupss and I ))1 A. SC1;md clcflr inlcrnlpl rcqmsts. masks told pcmling intcrmpl bks, CU. A full
dcsniption of lhc Oulpul instructions is given in tic inslmcliun rcpcrloirc.

4.7.3 ~!![/m Imol commd~. Inpullo,uput cumnumds cm clmsilicd m mand:uory. optional. rcsen’cd. or spse.
$l:md.ituj~: 1/0 c,mlmands must bc implcmm[cd M defined. Optiunal [!0 commands mm{ bc implcmcnk?d ss
dclincd. if implcmcntcd. Rcsc,rrcd 1/0 cwmmamls must nm bc implcmcnml. Spare !/0 commands may bc
implwmmcsl a< required by IIIC application. ,\ttcmptcd cxccwion ot’un unimplemented optiomd or spare 1/0
cumm;md or a rcscrvcd 1/0 cwnmand slmll cause tic illcgd 1/0 command Eiub 10 bc SC[ h shc fault rcgislcr (l-lo
causing a machine error inm’mpl: lnpuL/oo[ putcommand words shrdl bc fu!ly dccudcd. ““III(X’ in inpu~outpu[
immic[irm descriptions refer m pmamcmls IV bc dctcnnincd by tic application sys!cm requirements. \\’itil!l tiw
clmsific:ltiuns, IIIC usc of chc command is dcfmcd in ti)c insuuc!ion description.

4.7.4 Inmtcloumtal command nmli[ionin~. “llIc 1/0 cummand space skdl bc divided in[o 12S channels. UP 10
51 z ~olllln:lljd~ ,,:iflli” ca~h ~h:l””e] g~o”p(256 i~p,l[~“~156O“tpu[)~ny tjc“Sclwitheach 1/0 interface. Table

IX lists LIIC 1?8 1/0 clmnncl goups. “Ihc mlcmp[cd cxccutiun of an unimplcmcnled 1/0 command shall came bh 5
o(tic fmh wgis[cr [o bc w. gcncrmc a machine error inlc:rupL and abon 10 completion.

4.7.5 bIntIt/oomLu imcrmms (omion: d). lnputioutpu[ Icvcl 1 and Icvcl 2 in[crmpts arc avail~blc [o !IIc us-x.
Eidlcr imcwup! IN c1 or 6(xI1 may bc irnplcmcntcd for an imcrfacc as dcfmcd by dw particular application
spccifimtion. ‘Ihc in[crmpw shall bc mcd in conjunction witi &c inputioutput intcrmpt code registers co provide
1/0 chimncl m proms communications. “Iwo lCVCIS of intcrrupu allou’ easy diffcremiation 0!’ normal reporting
from crmr rcpor[ing.

4.7.6 &&mcd 1/0 mcmnn- Iom[ions, If dcdlcatcd mcmmy Ioca[ions arc used m communicate ‘mformation [0
andlm from w 1/0 ch;tnncl. LImc kmions shall b+ cnnsccutic mcmoq Iocmiuns Smfliflg 3[ an ifnPlemco~liOn
dcfmcd iucnlion. Locations 4016 Ihrough 4F16 arc optional for !/0 usage.

4.8 ~nwuctism~.

4.8.1 Inmlid instructions. Atlcmpmd cxccutim of an inslmction whose firs 16 bks arc not defined by Ibis
%mdard sh;dl C3L1SCIIIC invalid insuuction bil in IIN fuuh rcgis[cr (FT9) to bc SC{ LXncrafing a mchine crmr
intermpL All undefined bi[ pa![cms in tic fiIs1 16 biu, of an instruction arc mscrvcd.

4.8.? M ncmonic ccmvcntionS. Fach instruction has an aswciatcd mnemonic convcncion. ?n general. lhC 0pCG31i0n
is onc or two ICKCIS. e.g... L fur ]oad, A for add. S~ for Sore.

Floating poin[ opcmtions hwc a prefix of F. e.g.. FL for Oming load. FA for floating zdd.

I
f)aub[c precision opcr.ntiuns horc z prefix of D, e.g.. Ill. for ~oublc )cmd. J)A for double 2dd.

l$lcndcd precision floating poinl operations hmc a prcfn of EF. e.g.. F.FA for cxtcndcd Precision flo~~ng Point
~dd.

Rcgis!cvm@smr opcrmiuns hmc a suffh of R. e.g.. AR for single precision add [csismrorcgis[cr. FAR for
flomin~ @d ~cgis[crw-rcgis~ cr.

Ifidimt mcmoq rcfcrcncc is indicmcd by n suflk 1. e.g.. 1.1 for knd indirect.

~ Immmlio[c :!ddrcssin<. using dlc mlcircss field .m m opcfimd. is indicmtl h? t suffik of Ikl. c.:.. Al\l for single

Downloaded from http://www.everyspec.com



I MI L-S ID-1750A (USAF)
2 July 1900

‘$,7, 1 ~. “11]2 inplll in:.[rwrions mnsrcr d:na from 311 cxtcrnd 1/0 dc~icc or an inlcrnal special rcgis[cr 10a
CPU ;cnml K’gislcr. “his c+mm:md is u.cd w read duta fnnn pcriphcr;d dcviccs. timcn. slams word. fdull rcgisler,
dixrcw. interrupt mask. C[C. ,\ full cicscciptinn of the iupl![ ins[ruccims is siw in tic inmuction rcpcnoirc.

-!.7.2 -. lhe OII!PUI im.muctions wmsfcr da!a from a CPU gcncrd rcgis[er m an cx[mml 1/0 dcvicc or
spccii rcg.is[cr. “Ibis cnmmand is used 10 !?riIc dam [o pcriphcrd dcviccs. discrmcs s[mr and stop timcm enable and
dis3blc i:wrmpts and {>\(A. set and clmr imcrrupl rcqucm. nmsks and pending imcrmp[ biLs. ccc. A full
description of tic OUIPUI instructions is given in tic insmuction rcpcrtoirc.

4.7.3 ~M/mmmr commd>. lnpur/ot#qm[ cumm:mds :mc clmilicd m mmd~tory. np[inmd. rcsmcd, or spare.
SLmd.um;; 1/0 c(mmmnds must bc in>pkmcmcd as defined. Op[iunal {!0 commands must bc implcrncnted as
dclincd. if implcmcnkxl. l<~~crvcd 1/0 c(mnmds mm not bc implcmcnLcd. Spare 1/0 commands may bc
impltmcntcd m required by tiw application. ,\ Kcmp[cd execution o(an llfliIIIpleI?ICll[Cd oplimml or spare 1/0
cummmd or a rcscrvcd 1/0 command s2MI! cau?.c the illcgcd 1/0 command Ekul[ [o bc .w1 in chc fault rtgis[cr (1-1~
cauiing n machine c:ror i!lw!nwt; hIpuI/cIIr[puI command wards sMt bc fu!ly dcwdcd. ““1’lll)s” in inputioutpul
inslrucliml dmmiptions refer [11 pmmclcm to bc dclcnnincd by tic applim[ ion syslcm rcqllircmcms. \\’itil!l !hsc
classiric:u ions. LIIC us of the cnmmand is defined in IJIC imsmclion description.

I 4.7.4 !nPut/lnl[Dt!l cnmmand o mti[icming. ‘IIIc 110 cummand space sIMII bc diridcd into 12S channels. Up to
512 comm:mds within each ch:mncl croup (?56 input and 256 output) may bc used with each 1/0 imcrface. “Table
IX lists tiw 128 1/0 clmnml grnups.-’lhc m[cmp[cd cxecu[iun of an unimplemented 1/0 command shall came b“it 5
of dm rmnlt rc~istcr [o bc wt. gcncratc a mtichinc error in[crrupL and abon [o completion.

4.1.5 III* UIIOUIPUI in[C~ljD[< (nrnicmnl). lnptrt/outpo[ Icvcl 1 and ICVCI 2 imcrmpu arc available 10 ti]c user.
Fld)cr inlcrrupi IC, cl or lxxh ma! bc implcmcnlcd for an imcriace as dcfmcd by tic pmicular application
spccitico( ion, “Ihc in[crruprs shall bc mcd in conjunction with tic inputioutput imcrmp[ cock regislcrs m provide
1/0 chmmcl m proms, communications- ‘Iwo Icvcls of in[crmp& allow easy differentiation of normal reporting
from error reporting.

4,7.6 Wmcd 1/0 mcmnrv Iom[ions. Ifdcdica[cd mcmnry locations arc used [o communica[c information to
and/m from m 1/0 channel. II)csc Ir)cminns shall bc cnnsccusicc mcmoV Iocmiuns SLIRiflg a[ an implemcmation
defined location. Lomions 4016 tirough 4F16 arc optional for 1/0 usage.

4.8 Inwucliom.
I

4.8.1 Innlid instroctinns. Aucmpmd cxcculion of an inslmction whmc fim[ 16 bhs arc not dclincd by this
sumdmki sh:dl cwsc shc invalid insuuc[ ion bi[ in rhe fault rcgismr (FT9) co bc cc{ gcncraling a machine error
intcrmpL All undefined M patlcms in bc lirs[ 16 biu of an instmclion arc reserved.

4.8.2 Alncmonic cnm’cn [ions. F~ch instruction has m mociatcd mnemonic convcncion. In general. dtc Operation
is onc or IWO Ic[[cm. e.g.. L fur !uad. A for zdd. S~ for Xore.

I Floating point opcmcions have a prclix of F, e.g., FL for floating load. FA for floating add.

I Double precision opcr.-itions hm’c a prcfia of D. e.g. Ill. fur ~oublc Joad. 11A for ~oublc add.

1 I%mndcd precision Ilming point opcratiom hmc a prcfh of EF. e.g.. EFA fur cxtcndcd precision floating point
add.

llcgim~torc;istcr opcrmitms hmc a suffw. of R. e.g.. AR for single prmision ?dd !csistcr-[&rcgis[cr. F,\R for
floating ~dd ~cgis[crto-rc.gis[ cr.

lcdirccx mcm(r~ rcfcrcncc is indicmcd by:) wflix 1. e.g., 1.1 Ii)r jnad indircc[.

Immcdio[c :,ddrcssing. using dlc addrms field .m m npcmml. is indicwcd by o s,!fll~ of I?vl. c.:.. Al\f forsillglc
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Q4m!M

Ooxx

03XX

O.lxx

lFXX

20XX

21XX

2FXX

30XX

3FXX

40XX

41XX

4FXX

50XX

51XX

52XX

53XX

7FXX

MI L-STO- 1750A (USAF)
2 July 1930

‘1’Alll ,s< lx. !j!JU1l/(l!l[P1lt chnwl ‘ZNIIIVS

JJLIN!l

80XX \
>

83XX I

04XX \
>

9FXX /

AOXX

AlXX \
>

AFXX /

BOXX \
>

BFXX /

Coxx

Clxx \
>

CFXX /

Ooxx

Dlxx \
>

D2XX /

D3XX \
>

FFXX /

LLm9s

PIO

Spara

Processor & Auxil iary Register Control

Reserved

Spare

Processor & Au.xil iary Register Control

Reserved

Memory Protect RAM

Memory Address Extension
(page register commands)

Spare

prccisiou Add ~mcdiatc.
U% of indexing is spccificd in .mscmbly Ianguagc by tic occurrence of bc operational field after [hc address ticlf$

e.g.. FA A2.,\l.PHA.,\5: floating add to register ,\2 fmm memory location ALPHA indm.cd by register AS.

4.S.3 I mrruction matrix.. Table X cnnL1ins the mdcr o’pc matrix which rclms csch instmction operation ctic m
an ms$ncd symbul. “Ihc numbers shown .X-rOSS tic top of tic znmix arc hcxsdccimd numbas which rcprcscm tic
higher order four bits uf tic upcmlion code. and the hc~:!dccimd lnumbcrs along tic Icfl side rcprcscnt tic lmvcr
order fotir bits of ihc operation code. “Iablc Xl conmins tic order types md a.ssigncd mncmcmiw for LIIC cxtcndcd
Opcr:uion Cudc instmclions.

4.8.4 Im[nm ion W1 nnwion, “lhc text and register mmsfcr dmcriptions arc intended to compkmcm mch o!hcr.
Alnhiyi[ it% or omis~iom in mw arc resolved hy tic whcr. ‘IIIc fulluwing dcfinitiom and spcciul symbols are
.msuti.mcd w,ifll IIIC ins[ruc( ion dcwiptiom.

23
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CPU Rccis[cm

RO. Rl, .... R15 “IIIc 16. 16.bi[ zcncrd rCgi51Cfl

[c Instruction Coumcr

Sw Srmus Word

Cs Condl[iun SB[US.. ,! 4-bii qumd[y &at is sc[ according IU tic rcsuh of iusuwc! ion cxcco [ions.

1P I.inknSe Pointer

5P Smck Pointcc R15 for tic posh and Pop !v!ultiplc inwructions

s\’P Service POinlcr

M K In[crmp[ Mask Register
. . . . .

PI Pending Imcrrupt Register

RA. RB An unspmified general register

Addressing M@%

R

D. DX

LIX

Iv. IMX

15P. m

ICR

B. BX

s

Don Cmanti!ics

MSH. LSH

MB. LS.Fl

Register D!rctt

Memory Direct. Memory Dire-a-lndcxcd

Memory lndirccL Memory hwdircct with I%c-indexing

Immcdixc Long, Immcdiaw Long witi Indexing

Immediate Shon witi Positive operand, hnmcdialc Short widl Ncgacivc Operand

lC-Rclalive

Base Rckmive, M RclAw with Indexing

Special

MosI Significant Half. l-cast Significant Half

Mm[ Significant Iii!. I cast Significant Bit

S.P. D.P.. Ft. P.. F.F.P.
Abbrc$imion for “’Sioglc Precision.’” “Double Precision.”’ “’1-loa[ing PoinL”’ and ‘“k~tcndcd

24
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1;0 Homi[)g poin[ %bil 2’s complcn!cm I)crircd OpcrmJ charactcr~>tic (cxponc@: 1)024.31
.S4:1

Flmting point rcgi$[cr Nl[mul:l[or mmltissl (fmc[i[m:d pm): (R/\.RA + l)&2, (1’1. P.). (RA.tU\ + 1)}21 (R,\ +
2)32.47 ( F.F.P.)

F.f\

RQ, MP, klQ

(x)

(x. x + 1)

lx

~,x+ll

OVM

Eait

13A

DO

N, M, n

fXPL

x.

xi

S!!nm!s

<-
..

<-->

I
x

I.lo.ming point $hit 2’s complcmcm rcgismr :bccmntda[ur clkmctcristic (cxponcn[):

( R,\. R/\ + 1)2+11

,\ncn[ityusrd forrcSistcrlcLcl [rmsfcrd cscriptimlcl arilicwion. ‘lhacrcgistcn a&. nokpanuf
tic gcncml register Iilc.

Comcms of Register X

Contcntaofconcatcna[ed Rcgistcrs Xand X+ 1

Con[cnB of memory address X

ConwnLiof$cqucn[ ialmcmory locations Xand X+ 1

hlan(isa (fractional part) overflow

Indicms tcmlination of prmcm register Uanstcr opcralion (cxccpt tic setting of tie CS bils)

Dmivcd Addru

Ikived Opcrmd

An in[cger uumber

Displacement

lfXisa CPUrcgistcr oradaLl qllanUty (weabo~e). tiennspmifim ahitpositiunin X. IfXis
nuta CPUrczistcr oradat~q!!;!ntity .tientic number Xisto tic ban. lfXisa number and
“= 16, dwn X is a TS complcmcn[ hexadecimal number,

lfXisa CPUmgistcr oramcmov addrN. ~cnisp~ifim ticst2tcofX. llisnomtioni suscdin
tic register mm;fcr dmriptions w refer m tic cuntcns ofa CPU rcgislcr or a memory address al
ti~cfcnt timm(smta) ofticcxmtion oibcinstmc~iOn. lfXisnOta CPUrcgistcr OramemOry
address. thcnthc number Xismiscd Loticitipowcr.

Unibtcrcd uansfcr designator

Rilmcrrd tnmsfcr dcsignmor

Compnism Dcsignalor

lndicms a “don”[ cmc” bit when uwd in a binary number

.2s
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> Greater dm
<

Lcss Umn

F@als

< I.ess than or equal

? Imgical AND

v Logical OR

@ ticlusi~c OR

I A@cal NOT

II Absuhne value

26
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5 l>E~/\ll.F.1) I? F.QUII<F.YIENTS

5.1 l-swum inml[louinul.

ADOR 1400C NNEt40N[C FOTNIATIOPCOOE

8 44 16
[M XIO RA, CMO -------------------- ------------------

It4x XIO RA. CMO, RX I 48 lilAIRXll cm-r I
-------------------- ------------------

JXJ..CU llllON: "Illcinput/{]utpl ][inslmctitln tral)sfcs dam bclwccn ancxtccn;!lfinlcrnal dcviccand thcrcgisicr
I<,\. ~cDtrivcd Opcrklld. llO. spKifi.X lllcclllcr;lLiu[ll @bcpcrronncd urd?edc\icc1obc
addressed. "lhcinlmcdiatc ollcrand ficldmay bcvicwcd =anc]pcration codccx[cnsion field.
Note tha[ if imlcxing is spc’ilicd. rhcn tic inputioutput opcrmion or dcvicc addicss is fonncd by
summing LhcconlcnL 50 fhcrcgislc rR, xmdticimmcd1a1c ticld. “ilisis aprivilcgcd inslmclion.

The ma)datory and optional inpur/output immediate command fields arc Iistcd below.

OYXX m

20C0 S!4K

2001 CLIR

2002 ENBL

2003 DSBL

2004 RP1

2005 SPl

2@3E WSW

8YXX PI

Programmed Outpu[: "~iscommand ou[pufi 16biuofd~m fmm RAmapmgrammcd I/Open
Y maybe from O tirough 3.

Sctlntemupthlmk: ~iscommand outptr=tic 16-bit con[cn&oftic ~gistcr RA[otie intempt
mask mgistcr. A“”l” inticcommponding b!tpmition allows Wcintcmpt cowcur~nda "'0
prcvcnss tic interrupt from wcurring cxcep[ for slme inlcrmpts rhal arc delincd such hat shcy
cannot bc masked.

flcarln[crn!l]t Rcqumt: Allin[emp6 arcclcarcd 6.e.. bcpcnting intcmptqislcr nclcarcd
to all zeros) and shc contents of tic fault register arc reset w zero.

Enable lnwrmpx l%iscommand cnablcsall inlcrmpIswtich arcno[mkcdouL The enable
opcrasion ukcs place after execution of tic next inmwction.

Eriiblclmcmlpu: ~iscommand ti=blmall intermpS(cxccpt timtiatarc dcfincdmchtiat
rhcy cannm bc disabled) m tic beginning of rhc cxc-xion of tic DSBL instruction.

Rccct Pcndingln[crmpt: ~cindividual intcrmpt bit[obc racttidl bedaignatcd in~giaer
RAasaright@stilied four bilcodc. (016rcprcwncs intermPl num~rO. F]6~Pr~n~inte~Pt
number 15). Ifintemrp[ li6iswbc cleaxd. ticntie contcnu of~efaLlltr cgistcrsh~ll~~~~t
to zero.

Sct Pending Interrupt Rcgis[c~ Thiscommmd oulpuL51hc 16-bilcontcn& of RAtotiepenting
in[crmp[rcgisrcr. lfticrc isaoncin ticcorraponting titpsition ofticintcrmpt mask (%mc
bit SCKin boti tic PI and tic htK). and tic incccrupm arc enabled. ticn an inccmtpt shall occur
after execution of tic next instmction. If PIs is SCI to 1. sbcn N is .~umcd 10 bc O (* p~agmph
530).

wri[c Smms Word: Thiscommandu ansfcrst iccon[cn!$.o fRAmticSla[uS~ord.

Programmcdlnput: ~iscurnmand inpu&16bis ofdaminlu K,lfrl]m ticpmgrammcdllO

29 Xlo

Downloaded from http://www.everyspec.com



I

I

j:
MI L- STD-1750A (USAF) ;:

2 .iuly 1980 ,,
.;

pOrL Y maybe fmm O Lhmugh 3.

MOO RM K Read lmcrrupt .Mas!s: ‘fhc cumm[ intcrmpt mask is mmsfcred into register UA. Tnc in[mmpl .
musk is not altered.

A(E34 RPIR Read PmdinS Imcrmp[ Rcgiwec “Ibis comma.d [ransfcrs tic cvnmms of chc pending inlcnupt
rcgis[cr imo RA. “lhc pm6tng imcrrupt rcgis[cruf oat xltcrcd.

AOOE RSW Read SI.Ims Word: 71is command mw]sfcs tic 16.bi! SL?IUS word into regis[cr RA. “fle slams
word remains unchanged.

AOOF RCFR Rmd and Clcm Fault Rcgistcc This command inpw, the 16-bi[ fault register so rcgislcr RA.
“Ilc cunlcnu of tic fuull rcgi%cr arc met m zero. flit 1 in tic pending inmnupl rc-gistcr is rcscl 10
Zcl-o.

Qe@d 2X2 comma nd Fields and ,Mnemtmics

mos 0!3

200,1 RNS

40@2 co

4W CLC

4003 \fPEN

4004 ESUR

400S DSUR

40C6 DMAE

4037 DMAD

4003 TAS

4003 T’AH

@3,\ OTA

4CJ3B GO

OULPLIL Ilkreus This command outpus tie 16.bll contents of tic register RA to the dt$crcte
OUIPU1 buffer. A ‘“l””indicams an ““on”’condition and a “O indicms an “ofT’ condkion.

RCSC1 Nornml Power Up I%crc[c: Ibis cormgand mcts tic normal power up diirctc biL

Console Ou[puK The 16. bit comcms (2 bytes) of register RA arc output m tie console. Thc eight
most significant bi~ (by[c) are sml fImL If no console is prcsmL Ulcn (his command is Lrcmed as
a f40P (see page 137).

Clear Console: ‘lhis command cleam tic console interf=e.

Mcmmy Promct Enable: “Ilk command allows she memory pmlcct RAM m control memory
pmtccsion.

Emsblc Sm Up ROM: ‘Rds command mablcs shc skin up ROM (i.e.. mc ROM overlays main
mcmo~).

D@ble Sun Up ROM: ‘fhis command dmbl~ tic stnrc up ROM.

Oirccl hicmory Access Enable: This command enables direct memory access (DMA).

Direct Memory Access Disable This command dimblm DMA.

Tlmcr A. Sum Ibis command smu timer A from iu current SUIC. The timer is incmmemcd
etcry 10 microseconds

Tlmcr A. Halt: his command b.du timer A m is currcm slam.

00LPUI Ilmcr A: llc comcm=. of register RA arc Ioadcd (i.e.. jam [mnsfcrcd) into timer hand
LIIC timer aromatically SIi!ru Opcrntion by incrementing from tic hmdcd timer in SICPS oftm
micromondk Ilk fif[ccn is tic lcas[ significant bil .md shall rcpmcm [cn microseconds.

lriggcr Go lndicmm Il!is command msmrts a mim[cr which is mnncctrd m a discrctc OUWL
-—
“llIc period or umc frllm mSUfl [0 umc-oo[ snatil hc dcwnmcd by mc sys[cm
rcqoirm]cn[s. WhcII Ihc Go timer is sumcd. the diwrc[c OUIPU[ slxdl go high md rcm:!in high for

Xlo 30
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4001J “1’fll{

40UE orn

50XX LMP

51XY WIPR

,,
MI L-STD-1750A (USAF)
2 July 1980

l'lll)milli%Kuncls. atutllicll limcdlc otltptklti:!ll golowunlc5s:!llothcr GOisc~m1l[cd. “IIIc Go
di.%rcw LNIIPI![ signal m:ly Ix used m a w[[warc fault indicmr.

“l”imcrll St:!rc “lhiscomlllanc{ sr~r[s{imcr llfrumiu currcn[statc. T’hc[imcri sincrcmcntcd
every 100nlicrusccOnds.

“fimcrlk Htdl: “Ihiscommmdh alrs[imcrl lmitscurrcn[scmc.

Ompu[”limcrfk "lllcconrcnrs nfr%istcr K,larcl{!adcd (i.e.. ianl[ransfcrcd) irltotimcr Rand
tic [imcr mitom:uically SMm upcrmion by incrcmcn[ing from [hc hmdcd timer in sscps ofonc
hundrcdmicrmcmmds. llitfiitwn isticlc~st significant bitandshall rcpr=>ntonc l)undrcd
micrmccunds.

bad Mcmom Pro[mt R/l\l(5~+ RAMaddrcss): Thiscomm.?nd outpuu Ihe16.hitcontcnu
ufrcgistcr R,\ mticmcmovpmmctR AM. A’”l’’it) abitpm\,idm wtitcpml~tion anda’”Oin
abitpcmiu !vriting toticcorrmponding lO24wordmcmowblWk. The RAMword MS13(bitO)
rcpmscms tic lowest nt]mbcr bluck and tic RAM word I_Sfl (bit 15) rcprcscms dIc highest block

(i.e.. bit O ~prcscn[s locations O tiro.gh 1023 aIId bit 15 rcprcscms lacalirms,15360 tirough 16383
forwurdzcro). ?achword mprcsentsconscmtivc 16 Kblocksufmemmy. ll]c RAMwordsofO
timugh63appl? topm=rwritc pmtmtand wor&&timuSl> 127applym DMAwrilc
pm[CCL

\Vritclns[mctinn Paec Rc~istcc Thiscommand Transfers Ihccontcn& ofrcgistcr RAtouaze
ccgiswr Y of the inst;clio; scl group X.

52XY WOPR

AOO1 RIC1

A002 RIC2

AO08 RDOR

AO09 REI1

AOOB TPIO

AOOD RN! FS

CocQ c1

Wrilc Operand Page Rcgislcc lhiscommand crmsfcrs Lhcconlcn& ofrcgiswr RAtopagc
register Y of tic opcrsnd SCI of group X.

RcadlnpuUOutput Intempt Ctic. k\cll: lhiscommand inpu=chccomco~o fthelcvcll
10 ICrcgis[er imoregister R,\. Thechanncl numbcris right justified.

Read lnpuVOi!tpt]t lntcrmpt Ctic, Lcve12: Thisconlmand inpu~ttsecontcnu ofchelevc12
10 ICccgisicr into register RA. lhcchanncl numberi srightjustificd.

Read Discrctc Output Rcgismr Thiscommmd inpuuchc 16-bit discretc output buffcrinto
register RA.

RcadlXcccctclnpuc lhiscommand inpuKtic 16-titdi=rctc input word in[omgister RA. A
“’l’” indicmcs an “on’” condition and a “’O’ indicmcs an “off condition.

Test Progrwnmcd Output: ~iscommand inptlutic 16-bitcontcn= ofticpmgrmmcd oulpuc
buffcrinto mgistcr RA. lhiscommand may bcu*dmtmi tic PIOchanncl bymcansofawrop
around LCSL

Rcad,McmoW Fault SL?tus ltiscommand transfcntic 16-bircontcn& ofticlncmoV fault
mtusrcgiswrlo RA. lhcficlds witiintic mctnoofaull ~atusrcgis(cr sllalldclincatc mcmoV
rclmcd fault VPCS and sMl prwidc tic p~ge rcgis[cr dcsignwms .n.ssocimcd u’iti chc designated
fall]L

Consolclnput: ~isconl!n:!nd inpuEtic 16.bis(2bytm) from ticcc>nwlc intuqistcr RA
lhc eight most significant biLS of KA shall rcprcscnt tic first byte.

31 Xlo
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Ck131 RCS

C@3A ITA

COOE 1’ITI

DOW( RM P

DIXY RIPR

D2X’i ROPR

. . . . . . . .

Read Console Smms: lhi5command inpuStieconwlc inlcrfaccs[a[tts into rcgisIcri<A. The
SUNUS is righ[ justified.

]npLltlimcr A: ~iscommand inpl]utic 16-bitco!1tcnE oftimcr Ain[omgistcr RA. Bilfiflccn
isklcastsig nilicanlbil and rcprcscn Lsalimc incrcmcnl Often micmsLYOnds.

lnput”fimcr B "lhiscomnland inpu&tie 16-bit contcnfi oftimcr Bin[o~gister RA. Ditfii%en
is lhc Icmt significim[ bil and rcprescms a time incrcmcm ofonc bundrcd microseconds.

Read Memory Protec[RAhf(kMOO+ RAh4addrcss): lhiscommnnd inpur-s thcappmpria[e
mcmorypmtctl word in[omgislcr RA. A“I’’ina hitpm\,idcsw ri[cprmcctiona nda’”Oi nab it
pcrmit$ writing coticcormsponding lO24uordmcmoVhlmk. Tlm RAhlword MSB(bit O)
rcprcicms tic Ioucst number block and the RAM word I.SB (bit 15) rcprcscms tic highest block
(i.e.. bit O rcprmenls locations O *rough 1023 snd bit 15 rcprcsmm locations 15360 through 16383
forwordzero). Each uordrcprcscnlsc onsccu[iW16K b10cksofmcmo~. lhe RAMwordsofO
tirough 63 apply [o pmccssor wrilc prmcct and words 64 Ihmugb 127 apply m 1.3hl,\ write
pmtCcL

Read lnstmction Page Rcgism~ Thiscommand uansfcrs ihe16-bitcontcnIS ofticpagcmgis1er
Y of tic instmction set of group X to register RA.

Read Operand Page Rcgistcx 'fhiscommand uansfcrtbe 16-bitcontenu ofpSgerCgislcr Yof
tie operand St of group X to register RA.

User defined XIO functions (see table IX).

REGISTER TRANS FER DF. SCRIPTION: Varies depending ondmcommandficld.

~:G ISWRS AFW I’llW: \laricsdepending onlbecommandf!cld.

I Xlo 32
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A170R }100< f.lHEf.loNIc FoRmlr/oPcouE

8 44 16
0 V1O RA. AooR ------------ ---------- ------------------

Do VIO RA ,ADOR , RX I 49 ]RAIRX II AOOR I
-------------------. ----.---.--------

----_-._---------
OA CMO

;------------~

OA+l I Vector Select I
0A+2 ,---------.-----,

I ) one data word for each bit
~-----:l:!---l set in the vector select

. I . 1.

llc inputfoulpt!l opcrmwn or dc!’icc address is spcci ficd by tic sum of tic CMD and the
pmductoftilc bitnL!mbcr oVticbil w[intic v.ylorwlcct tin)~~hc cuntcnsof R:\. Tlisdcvicc
address is ti)cn imcrprmd as spccificd by OIC XIO instruction (SCC pamgroph 5.1 ) witi tic
cxccplion dlall/O damis[ransfcrcd tourfmm l>A+2+imhcrt ian Rt\(whcrc istmsatzcro
andisincrcmcmcd aftcrc.xl) transfer). I,bisis aprivilcgcd insuucticm.

REGISTER TRANSFER DESCRIPTION:

Step t. n <-- 0 and i <-- 0:

Step 2. if [OA+l], =l, then 1/0 command = [OA] + (n x (RA)):

Step 3. if [OA+l]n=l, then 1/0 data = [OA+2+i]:

Step 4. if [OA+l]n=l, then i <-- i+l:

Step 5. n <-- n + 1, exit. if n = 16:

Step 6. go to step 2:

REGISTERS AFFECTEO: None

33 Vlo
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5.3 ~.

AOOR MODL N:IFMONIC FORMAT /OPCOllE

I
8 44

--------------------

R SO R N,RB I 51 INIRBI
---.------------ ----

8 44 16
0 SB N, AODR -----------.-------- ------------------

ox SB N, AO017, RX I 50 INIRXII ADOR I
-------------------- ------------------

8 44 16
---.---------------- -----------------

1 SB 1 N. AOOR I 52 INIRXII AOOR I
IX SB 1 N . AOOR , RX ---.---------------- ------------------

~F-SCRl FI”ION: Bit number N of tic Dcritcd Operand. DO. is SCI 10 one. The MSB is dcsignwed bit number zem
and the I-S B is d~isnatcd bk munbcr fifmcn.

REGISTER TRANSFER DE~: “

I OON (-- 1:

REGISTERS AFFEC TEO: R8

smmsnl 34
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s..! f,@@iL

ADDR f4017[

R

o
OX

I
1x

HNtMONIc FOFtt.lAT/OPCOOE

8 44
--------------------

R8 IT N,R8 I 54 INIRBI
--------------------

8 4 4 16
R8 N, AOOR ------------------ - ------------------

R6 N, AOOR, RX I 53 INIRXII ADOR I
-------------------- ------------------

8 44 16
-------------------- .-----..---.------

RLl 1 N, AOOR I 55 INIRXII AOOR I
R81 N, AOOR. RX -------------------- ------------------

DICSCI{IM’ION: Kit number N of the Derived Operand. DO. is $ct to ?.ero. The ,MSII is designated bit number zero
and t31c LSD is dmignatcd bit number Iiftccn.

REGISTER TRANSFER DESCRIPTION:

oo~ (-- o:

REGISTERS AFFECTEO: R6

35 RIIR. RILRR1
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5.5 ~.

ADOR MOOL tNNENONIC

R TBR N,RB

FORMAT IOPCOOE

8 44
--------------------

I 57 INIRBI
---------- ----------

B 44 16
D 16 N, ADDR -------------------- ------------------

ox rp N, ADOR, RX I 56 INIRXII AODR I
-------------------- ------------------

6 44 16
-------------------- ------------------

1 TB1 N, AODR I 58 INIRXII ADDR I
IX TB 1 N, AOOR, RX -------------- ------ ------------------

1 I)FSCNIPTVON: Bi[ number N (O < N < 15) of tic Derived Operand. DO. is msmd. lhcn the Condition Sums.
CS. issct to indiccm nun.zcru if bit m!mbcr fN 01’IJIc 1)0 contains.? one. Otherwise CS is X1 to
indicalc zero. IIIC MSfl of tie DO is dmigmmcd bi{ number zero and the I.SB of tic W is
dcsignmcd bi[ number fifteen.

TRANSFEn DESCRIPTION:

oo1o if oON = O and O < N < 15:
0001 if OON = 1 and N .= O:
0100 if OOM = 1 and 1 < N < 15:

REGISTER

(Cs) <--
(Cs) <--
(Cs) <--

REGISTERS AFFECTED: CS

“1”111{,’1”11.’l”lll 36
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AOOR I.IOOE MN ENONIC ~o}:f.l,l T/oPcGnE

8 44 16
0 1S0 N. AflOR .---.--------.------ -----------------.

ox TSB N, AOOR, RX I 59 INIRXII AOOR I
------.--------.---- ------------------

IM3CI{II’I”ION: Nit mmd?cr N (Of h’ < 15) of lhc Ocritcd Opcr:md, DO. is tested and $cL m mlc.”lhc CS issct
:nx’urding w IIIC mm

~: l:-xtcrnal mcmury acccs..cs sh~ll bc inhibilcd until his instruction is complm

REGISTER TRANSFER DESCRIPTION:

(CS) <-- 0010 and (00. ) <-- 1 if OON = O and O < N L 15:
(Cs) <-- 0001 if (00,, ) = 1 and N = O:
(CS) <-- 0100 if (OON) = 1 and 1 <N< 15:

37 “LSIE

REGISTERS AFFECTEO: CS
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I 5.7 St! winhle hh in rmistcr.

AOD2 MODE NNENONIC FORI.IATIOPCODE,

8 44
--------------------

R SVBR RA, RB I 5A IRA IRBI
---------------------

f) ESCRIP1’10N: Rit mmbcr !4 (O f N < 15) of tic rwivcr RR is set 10 uric where tic Icmt significant four biu of
IIIC comcnx of rc$.scr RA is N. NILS ( RA)@ll haw no cff.YI UA the opcmtion. If RI\ = RU, then .
rhc COUOL is dc!crmincd fim and lbCn ti]c apprupriaw bit is changed.

RCGISTER TRANSFER OESCRIPTION:
I
I (RB)M C-- 1 where N = (RA)12.15:

I REGISTERS AFFECTED; RB

I

I
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5.8 ltcsc[ c!ri;thlc hit in rcciwr.

ADn Fl MOOE WIEMONIC FOlltMAT/OPCOOE

8 44
--------------------

R Rv8R RA. RB I 5C IRA IRBI
--------------------

J> f3Cl\llrf10N: Bi[ nu!nhcr N (O< N < 15) (f rcgis[cr Rfl is WI [o zero where LIIC Icfist signilic:ml four bits of Lbc
comcms of register I{,\ is X. Ilk (l{ A)&li I!mc m} cllccl @n IJc upcration. If RA = IUI. I.hcn tic
count is dctcrmincd first mid bcn tic appn!primc bit is ch.mgcd.

REGISTER TRAtlSFER OESCfi IPTION:

(RB)M <-- 0 where N = (RA),2.15:

:., ,.
REGISTERS AFFECTEO: RB

I

I
I

39 RVRR
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5.9 “I”cs[ varioblc biI in rce.iwcr.

AOOR MOOE, M:IEMONIC FORMAT IOPCODE

8 44
--------------------

R TVBR RA , RB I 5E IRA IRBI
--------------------

f)FSCRIPl”lON: Oi[ number N (O f N f 15) of register RB is tested where the Icast significom four bis of tic
comcms uf rcxismr RA is N. “Ilc Coudhion Sums. C., is ticn SC( to indicate non.zero if bit
number N of rcgiswr RO is a one. Otherwise. CS is set LOindicam xero.

REGISTER TRANSFER DESCRIPTION:

N = (RA)12.15

(Cs) <-- 0010 if (REM) = O and O < N < 15;
(Cs) <-- 0001 if (RBN) = 1 and N = O:
([S) <-- 0100 if (RBM) = 1 and 1 < N < 15:

REGISTERS AFFECTED: CS

I

“II:RR 40
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5.10 Shit’{ Icfi klcic:ll.

ADDR NODE MHE140NIC FORNATIOPCOOC

8 44
--.-----------------

R SLL RB, N I 60 IN-11 RB1l<N <16
--------------------

fW.SCRllrl’lON: lhc cunlcnIs of[hc Dcrircd Address. DA (i.e.. [hc COIIICIIIS of rcgiwcr RR) orc shiflcd Icf[
Iogimlly h’ positions, “Ihc shifwd result is smrcd in R IL Ihc Iugical shift Icft upcmion is ~
follows: rcros cn[cr d)c IC~ISI significam bi[ position (hit 1S) nnd bit+ shif(cd ONI of tic sign biI

positivn (bi[ O) :Irc Iusl. ‘Ihc condition sums, CS, is SC( bmcd on tiIc rcsul[ in register RR

N-1 = O rcprcscms a shift of.onc position.

N-1 = 15 rcprcecnss a shifl ofsixtccn positions.

o 15
----.----.---------------

EXAMPLE : RB Before Shift I sabcl defgl hijkl lmnpl
------------------------.

RB After Shift (N=4) -------------------------

I defgl hijkl lmnpl 00001
-------------------------

REGISTER TRANSFER DESCRIPTION:

(RB) <-- (RB) Shift~d left logically by N positions:

(CS) <-- 0010 if (RB) = O:
(CS) <-- 0001 if (RB) < 0:
(CS) <-- 0100 if (RB) > 0:

REGISTERS AFFECTEO: RB, CS

41 SI.L
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S.11 Shill riehl Ioeiud.

AODfl 140Df f.!!l Et40NIC FORMAT IOPCOOE

8 44
----..--------------

R SRL RB, N I 61 IN-11 RB1l<N <16
--------------------

I) I:SCI{IIWON: lljccuntcnK ufticl>cri!cdA ddrmsD,f( i.c..ticconlcnKo fmgistcrRB).a rc*ifLcdri@(
logic;llly Npositi{][]s. lhc*ificd mi!ltk Qorcdin RB. ~clogicai fiif[righL opcmtion is&
folluws: zcn>scnler ticsiSn tilpiSitioll (tilO)and bilstiiflcd ol!loffllc lea1tiSnifican1ti1
position (bit 15) arc kISL ‘fhc condition status. CS. is SCI bsscd on tic rcsull in rcgis[cr I{Il.

&: N.i = Orcprcscnss asllifl ufOnc position.

N.1 = ISreprcscnls ashiftofsixtccn positions

o 15

I -------------------------
EXAMPLE : RB Before Shift I Sabcl defgl hijkl lmnpl

--------------------------

RB After Shift (N=4) -------------------------

I 00001 sabcl defgl hijkl
-------------------------

REGISTER TRANSFER DESCRIPTION:

(RB) <-- (RB) Shifted right logically by N positions;

(CS) (-- 0010 if
(CS) <-- 0001 if
(CS) <-- 0100 if

REGISTERS AFFECTEO:

RB) = O:
RB) < 0:
RB) > 0:

RB. CS

SRI. 42
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5.12 Shirlritllt ariduncric.

ADOR NOD( MNEMONIC FOR1.lAT/OPCOO[

8 44
--------------------

R SRA RB, N I 62 lN-ll RBllf N<16
--------------------

J) F.SCI{II’”I”ION: ~cc~]ntcns orticl)criucd,\ddras. D,l(i.c.. ticconlc!lis ofr.~istcr l\ Fi). trcsl1if[cdrigll(
aritimckic$lly Npositions .”l’hcsh ifted rmullisslorcd in l<ll. ”lhcaritinlclic 6ghtst,ifc opcr:ltion
isasfulluws ticsign biLlvllich isntllchan:cd. iscopicd inl{jihc ncxlp[jsi1iun furmchposition
*iflcdti\:d bilssbiflcd nllI{lrtic lcas[si~llificlnt biLpositi(ln (Mtl5)arcl{]sL “Ihccundition
ssmus. CS. is SC[ b.m.cd on tic result in rcgislcr RR.

w N. 1 = O rcprcsenss a shift of one pcs.ition.

N-1 = 15 rcprcscnts a shift of si~(ccn positions.

EXAMPLE :

0 15
.-----------------------.

RB Before Shift I sabcl defgl hijkl lmnpl
-------------------------

RB After Shift (N=4) -----------------_---.---

I SSSSI sabcl defgl hijkl
-------------------------

REGISTER TRANSFER DESCRIPTION:

(RB) <-- (RB) Shifted right arithmetically by N positions:

(CS) <-- 0010 if (RB) = O:
(CS) <-- 0001 if (RB) < 0:
(CS) <-- 0100 if (RB) > 0:

REGISTERS AFFECTEO: RB. CS

43 SRA
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5. I 3 Sllifc Icft cvclic.

AOOR UOOL

R

msc}{mor+:

REGISTER

(RB) <--

(C5) <--
(Cs) <--
(C5) <--

f.lNEf40NIC FORMAT /OPCOOE

8 44
--------------------

SLC RB, N I 63 lN-ll RBll<tJ (16
--------------------

TIIc comcn(s of tic Ocrivcd Address. flA (i.e.. tic con fcnts of rcgis(cr R B). m shif[cd Icft
cyclically Nposilions.lhc sJdftcd msullisstorcd in RfLT7wcyclic lcftshift operation isas
follows: bitsdliflcd outofticsign bitpmiion (biLO)cntcr ticlcaslsignificanl bit P0$iti0n(M(
15) and. conscqucnrly. no bits arc !OSL ‘Ihe conditions WUUS. CS, is w btscd on tic rcsuk in RB

N-1 = Orcprcscnts add ftofoncposition.

N.1 z 15rcprcsmosashiftOfsixtccnpOs iti0ns.

o 15
------------------------ .

EXAMPLE: RB Before Shift I sabcl defgl hijkl Imnpl

RB After Shift

TRANSFER OESCRIPTION:

-------------------------

(N=4) -------------------------

I defgl hijkl lmnpl sabcl
-------------------------

(RB) Shifted left cyclically by N positions:

0010 if (RB) = O:
0001 if (RB) < 0:
0100 if (RB) > O;

REGISTERS AFFECTEQ: RB, CS

S1.c 44
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S.14 llllllll,,.l~ili lcfll(lcicfil

AODR NOUt

R

IW+CRII’”1’IOX:

hlNf.NONIC Ff)lN.lfl T/OPC@U&

8 4 4
--------------------

DSLL RB. N I 65 lN-ll RB1lf N~16
--------------------

“11-Icuvlcutcnatcd comcms of tic I)crivcd Address. I>A. :!nd l>:\+ 1 (i.e.. (hc cone.mcnmcd
contents ofl<ll ml 1{1!+ l). arc shif[cd IcA Ihgidly b’ pwi[i(ms. Thcshiful rcsullsarcsmrcc iin
RllullJ l/ll.+l. "~cdt]ublc lcf[shift l,v~i~il t]llcratit,ll is:u LllI(~\~s: rcr~vcnlcr (hclc:!st
si~nific:lllt bitpttsi~i(jrl t>fl<li+l .bi&sltifLcd {ltltofd>csi2!1 hitpositiul) l] fKli+lcllicr dlclc.%[
sig.nific:!m hh of 1<1! and bis shf[cd out of (I1c si~n hb pusition of Rfl arc bJsI. “Ihc condition
stmus. CS. is w based on tic result in rcgislcm R R and R H + 1.

N.1 =Orcprcscnss ashif[ofonc position.

N-1 = 15rcprcscmsa shif(ofsix{ccnp osi[ions

EXAMPLE : RB. RB+l Before Shift

o RB 15 Q R8+I 15
------------------------- -------------------------

Islabcl defgl hijkl lmnpl ls2qrsl tuvwl xyzzl ZZZZI
------------------------- -------------------------

RB. RB+l After Shift (N=4)

o RB 15 0 RB+I 15
------------------------- -------------------------

I Uefgl hijkl lmnpls2qrsl I tuvwl xyzzl ZZZZI 00001
------------------------- -------------------------

REGISTER TRAIISFER DESCRIPTION:

(RB, RB+I) <-- (RB. RB+l) Shifted left logically by N positions:

(Cs) <-- 0010 if (RB, RB+l) = O:
(Cs) <-- 0001 if (RB. RB+l) < 0:
(Cs) <-- 0100 if (RB, RB+l) > 0:

REGISTERS AFFECTEQ: RB, RB+l. CS

1)s1.1.
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5.15 l),~l,hlc .l]ifcrizl)( logical,

ADOR HOOF,

R

I-MCI< I IJTION:

NNEMONIC FOR1.lATIOPCOllE

8 44
--------------- -----

OSRL RB, N I 66 [N-l lRollf N<16
--------------------

‘IIIc concme!m[ccl cmn[cnts of ihc l>crivcd Addrm DA. and ~cA + 1 (i.e.. tic cuncatcnatcd
comms of Ill) arid RI]+ l). tire shifted ri$bt b)~ically N pusitiom. ‘IIIc shifted rtsults are stored
i!) Ullmd l<ll+l. ”ll]cdctublc luzical righl*i itt]pcr:4tion ism rollows ~croscntcr ticsignbi[
position of RR. bits shiflcd OLI[ of Lhc Icasl signilicom bil posilion of RR enter tiIc sign bi[ position
of R B + 1 and bits shi ftcd out of dlc ICW,Lsigmilicmt bil position of R B + 1 arc IOSL “IIIc condition
wm. CS, is SCLbv~cd on dm rcwlt in rcgis{cr Rll amf RB+ 1.

N-1 = Oreprmcntsa shiftofo ncposilion.

N-1 = lSrcprmcnts osbifiorsiatccn positions.

EXAMPLE: RB. R8+I Before Shift

o RB 15 0 RB+l 15
------------------------- -------------------------

Islabcl defgl hijkl lmnpl ls~qrsl tuvwl XYZZI ZZZZI
----------------------- ---------------------------

RB, RB+l After Shift (N=4)

o RB 15 0 RB+I 15
------------------------- -------------------------

I 00001 SlabCI defgl hijkl I lmnplszqrsl tuvwl XYZZI
------------------------- -------------------------

REGISTER TRANSFER DESCRIPTION’:

(RB, RB+l) <-- (RB, RB+l) Shifted right logically by N positions;

(CS) <-- 0010 if (RB. RB+I) = 0:
(CS) <-- 0001 if (RB, RB+l) < 0:
(CS) <-- 0100 if (RB, RB+l) > 0:

REGISTERS ~: R6. RB+l, CS

I I)SRI. 46
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5.16 i~(]!,lllc sllif[ri~llt:,j! l~.

AD(IR 1.!00: MN[MLW[C fONNAT/OPCCD(

8 44
-------------- ------

R OSRA RCI. N I 67 lN-ll Roll <Nf16
--------------------

I)}:SCRIIV”ICIX: “llw concwmmccl ctmtcnl~ of lhc I)cri!cd Address. I>,t, ml DA+ 1 (i.e.. lhc cnncalcn;l[cd
comcnts oiltl] md 1:11 + I k orc shikd right milhmclic.!ll! S position% “llw shikd results arc
smrml ill Ill] :md RN+ 1. “IIIc d[wblc right shifi mhhmclic opcratiun is m follows: Lhc sign hit of
RR, which is not ch.m@. is copied imo WC w.( position h cad> p$sition shifted. bits shikd
out oftiw Icmt sisnificm position of Rl% wucr tic sign bi( po~i[ ion of 1<11+ [. and bits shit’icd out
of tic Icast significant hil position ol’ [{11+ 1 arc IOSL llIC cmdilion slims. CS. is set b?bcd on tic
rcsul( in rcgisicr RB md 1{11+ 1.

EiQTg N-1 = O rcprcscnts a shir(uf mc position.

N-1 = 15 rcprmcnu o shift ofsixtccn pmiiions.

EXAMPLE : RB, RO+l Before Shift

o RB 15 0 RB+I 15
--.---------------------- -------------------------

Islabcl defgl hijkl Imnpl ls~qrsj tuvwl XYZZI ZZZZI
-------------------------- -------------------------

R8, RB+l After Shift (N=4)

o RB 16 0 RB+l 15
----------------------------- -------------------------

lslslslsll slabcl defgl hijkl Ilmnpl s2qrsl tuvwl XYZZI
----------------------------- -------------------------

~ TRANSFER DESCRIPTION:

(RB, RB+l) <-- (RB. RB+l) Shifted right arithmetically by N positions:

(Cs) <-- 0010 if (RE. RE+l) = O:
(Cs) <-- 0001 if (RE, RB+l) < 0:
(Cs) <-- 0100 if (RB, RB+l) > 0:

REGISTERS AFFECTEO: RB, RB+l, CS

47 l)sRA
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MIL-STO-1750A (USAF)
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5.1? f%nblc shift IcR cvclic.

AOOll MOO~ Nll EMON I C FOFTIAT/OPCOO<

8 44
--------------------

R OSLC R8, N I 68 IN-11 RB1l<N <16
--------------------

l_JFSCRllrllC)N: 'lhcc(]ncstcno!cd contcnKt]f U~clXrivcd,\ddrcss. l),\, nndn,\+l O.e.. ticconcatcnatd
cmlwrluof Rfland RB+l). arcslli(tcd lcfLcycli~ti~y >pmitiolls. ~c~iflcd rcsllltsarc~orcdin
ltlla!>d Rl%+l. ~cdoublc lcftsl>ift c?cIicopcratic] oisask>lluus: bilstiiftcd uutofillctignbi( “
pmition tii UB enter the Icast significmu bit posilion of UB+ 1, biIs shificd OUL of tic sign bit
position of RR+ 1 c!)[cr tie Icw significmn bit position of RR, and, cunscqucndy. no his arc IUSL
Ihc condition sinus, CS. is w bawd on tic XSUI( in 1<0 and RR+ L

~, N-1 = Orcprcscma shiftofoncp osition.
. . . . . . . . ... . . . .

N-1 = 15rcprcscn6 ashiflOfsixtccn p0siti0ns.

EXAMPLE : RB, RD+I Defore Shift

o RB” 150 RB+l 15
------------------------- -------------------------

Islabcl defgl hijkl Imnpl ls2qrsl tuvwl XYZZI ZZZZI
----------.--.----------- -------------------------

RB, RB+l After Shift (N=4)

o RB 15 0 RB+l 15
------------------------. -------------------------

Idefgl hijkl lmnpl s2qrsl Ituvwl XYZZI ZZZZI slabcl
------------------------- .------------------------

~ TRANSFER DESCRIPTION:

(RE. R8+1) <-- (R8, RB+I) Shifted left cyclically by N positions:

(Cs) <-- 0010 if (RB, R8+1) = o:
(CS) <-- 0001 if (RB, RB+l) < 0:
(Cs) (-- 0100 if (RB, RB+I) > 0:

REGIS TERS AFFECTEO: RB, RB+l, CS

I l)sl.c .48
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I !

5.1S ~rll(l?ical, c{)lllll illreci~l~.

ADDR HOD[ l.lNENONIC FOF?NA110PC13DE

8 44
---------- ----------

R SLR RA. RB I 6A I RA I RE I I(RR)I <16
--------------------

I) FSCRII”I 10N: “flw c(mlcnh of rcgis[cr RA art shif[cd Iogicdly K po+itiom. where S is LIw comcnLs of register
RR. If N is positive ((1<111, )= O).Olcn tic shif[ tlircaion is Icfc if S is Incg:ui, c (2’s complcmmm
nw.winn. ((:.1$!= 1). tium Lhc siif[ drrcctiun ii riglu. “fllc Cundkion sums. CS. is w Ix@ m dlc
rmd[ ill R,\.

UC: N = O rcprcstnu J shif[ of mro positions.

If INl >16, [hc fixed point ovcrllow occurs. no shilling Lakes phcc. and lhis insmuction is !nmcd
as a Nol’ (WC page 137).

‘flc co!jtcn= of RB remain unchanged, unless RA = RO: in tiis cwm tic conccnts arc shif[cd N
positions.

(See Tkscrip[ion”’ of the logical shift instructions. S1.1. and SRI. (SCC pages ~ 1 and 42). for tie
dctini[ion of shift opcrmionx)

REGISTER TRANSFER flESCRIPTIOM:

P14 <-- 1, exit, if IN I > 16:

(RA) <-- (RA) Shifted left logically by (RB) positions,

if O < (RB) < 16:

(RA) <-- (RA) Shifted right logically by -(RB) positions.

if O > (RB) 2 -16:

(CS) (-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0;

REGISTERS AFFECT CO: RA. RB, CS, PI

49 SI.R
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5.19 Shiri mithm,,~ic. col!m iu rw, iwcr.

&non I:OIM I. NJF:IO!IIC FORNAT/OPCODE

8 44
--------------------

R SAR RA, RB I 6L7 I RA I RB I I(RB)I < 16
--------------------

I) I: SCKIIYI”ICIN: “IIIc cnn[cnw of rcgis[cr 1{,1 m shif(cd ari[hnlctic.-diy N positions, where N is (Iw ccmcms of
rcgis[cr Ril. Iih’ is positive (( KRo)=O).ticn tic shif( dircctiun is Icfc if N is ncwivc (2’s
co!nplcmcm mm![i on. ( K ll.) = l). ticn tic shi fl direction is righL lTN condition slams. CS, is SJ2t
based on LIIC IVSIIIC ill KA.

~ N = O rcprcscnts a shift of zero positions

If INl > !6. [hc fiacd point overflow KCUK. no shifting takes place. and this instruction is trmcd
m 3 NOP (Kc po:c 137).

‘fhc contmm of Rfl remain unchanged. unless RA = RB: in tiis evenh tic comcnu arc shifted N
pmi[ions.

(See “lkcription<’ of tie withmctic Wife ins[rucsion SRA (SCC page 43) for dcfmi[iun of tic right
shif[opcrntion. Lcfltiiflallscs ''~cros'' to besfiftcd inlOlowordcr pmitiOn0frN[lL)

Fixed point overflow cccurs if tic sign bit chongcs during a Icft shill

REGISTER T17AtJSFER DESCRIPTION:

P14 <-- 1, exit, if IN] > 16:

(RA) <-- (RA) Shifted left arithmetically (RB) positions,

if 16 ~ (RB) > 0:

(RA) <-- (RA) Shifted right arithmetically -(RB) positions.

if O > (RB) ~ -16:

P14 <-- 1, if (RAO) changes during the shift:

(CS) <-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < O;
(CS) <-- 0100 if (RA) 7 0:

REGISTERS AFFECTEO: RA, RB, CS. PI

SAR 50
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S.20 Slli(tc!t.li,..cllllnl in rcci<tcr.

AOOR MOOE MNEMONIC ~o L

8 44
--------------------

R SCR RA , RB I 6C I RA I nB I I(RB)I IIG
--------------------

lW,,Cl{ll Yl”lON: lhcc~liltcnls ofm$is[cr l{,\ arcshiflcd cyclic:llly Np[Ni[it)ns. w,hcrc NistllccontcnLs {lfrcgisier
1{[1. lfNisp{Jsitivc lil{Bo) =O). tilc!ldlc 41if[dirccti[]n islcrt: if Nis!lcg![ivc (2'scon1plctncn[
noui(i(]!t, (1{1~)= l). dlcntic ~if[diwtion is right. “lhcco[ldi[ion slntus, CS, is~tbawdontilc
rcsuhin RA.

~ -.. . W: )4 z Orcprcscnu 3shif[0fxcr0 positions.

If INI >16. the Iixcd point overflow cccurs, no shifting tIkcs place. ond lhis instmction is trca[cd
2S 2, NOP (KC p.2# 137).

(See “Clcwriplion’” of tic cyclic sbifc insuuc[ion. SI.C (SCC page 44). for dcfinirion ofsbif{
opcmtion%)

~ccontenu of Rfimmai!] unchanged. unlm R,l = kfiinlhis cvcnLtllccOnlcnU arc5hiRcd X
positions.

RCGISTER TRANSFER DESCRIPTION:

P14 <-- 1, exit, if IN I > 16;

(RA) <-- (RA) Shifted left cyclically by (RB) positions,

if O < (R6) < 16:

(RA) <-. (RA) Shifted right Cyclical ly. by -(RB) positions.

if O > (RB) ~ -16:

(CS) <-- 0010 if [RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

REGISTERS AFFECTED: RA, RB, CS. PI

SI SCR
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5.21 ~~1.c{)tt!?~inrctis~.

ADOR t!OD~

R

IWSCRIPTIOFJ:

~.

MNEMONIC FO!41.!AT/OPCOOE

8 44
----------------------

DSLR RA , RB I 60 I RA I RB I I(RB)I <32
-------- .--.--.--.--

“lhc concotcnatccl comenu of rcgismm RA and KA + 1 are shfwd Wcalk N @idOnS whcr~
rcgis~cr R12 conmins tic cuunL K. If !hc cmmt is pos.irh c (()/ll.) = O). rhcn LIIC shift direction is
left. If tic cmm is ncgati~c (?s complcmcm notmion. ( Rf$)= 1). Own dW shift dirW~on is I@
“lhe conditiuo mmus. C5. is set based on rhc msLdc in RA and RA + 1.

IN = O rcprcmus a shift of zero positions.

If INI >32, the iixcd poin[ overflow cccurs. no shif[ing occurs and this instruction is wcmed as a
NOP (w pflgc 137).

(See “Ocscrip[ion” of the double shifl Iogicol insuuctions. f3SRL and IX.LI. (SW pages 46 and
4S), for dcfmiiim of~ift opcrmiotm)

R_m conlcnLs of R B remain unchanged. unless I<,\ = RB in firs cvcnL dtc contents are shif[cd N
positions..

~ 1~ DESCRIPTION:

PId <-- 1, exit. if IN I > 32:

(RA, RA+l) C-- (RA, RA+l) Shifted left logically by (RB) poSitiOOS

if 32 z (R8) > 0:

(RA, RA+l) <-- (RA, R~+l) Shifted right logically by -(RB) positions

if O > (R8) z -32:

(Cs) <-- 0010 if (RA, RA+l) = O:
(Cs) <-- 0001 if (R A. RA+l) < O;
(Cs) <-- 0100 ir (RA, RA+l) > 0:

REGISTERS ~: RA. RA+l, Rll, CS, PI

I)SI.R 52
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I

8 4 4
--------------------

R DSAil RI?, RB I 6E I RA I RB I I(RB)I <32
--------------------

~(Nll)’l”l(JN: “IIIc camc;mmmcd c<mlcnls of rcgislcr U,\ and lRA + I MC dliflcd arithmcticnlly S positions where
r.~iswr 1{11 conuins dw count. N. lfLIIc cuunt is positi!c II l{ll.)= O). [km tlIc shin direction is
left. Irdlc cuun[ is ncgmivc (2’s cmmplcmcnl nomtioll. (l<ll.)= l), lhcn dlc Shirl dirwtion is right.
‘Il)c cundition simus. CS. is w based tm LIIC result in RA ml KA + 1.

m: N = O rcprcscnts a SAift of zero posiiions,

If IYl >32. tic fixed point ovcrfiow recur’s, no shitiing wars. and Ibis instruction is 11’cu[cd.% a
NOP (Kc page 137).

‘flc ctmlm-i ol_Rll remain tmchanged, Links.. RA = [{B: in his event. the contcnb arc shifted N
positions.

(See “Dcwiption” or IIIC double shift m’id]mc[ic instruction. DSRA (xc page 47). ror tic
dciin ition of dIc right shift upcrmion. 1,cfc shih causes “zeros”’ 10 bc shifted into low order
positio,t of KSLIIL)

Fixed poim overflow cccum if tic sign bit is changed during a left shill

fK.&LSIf3 - description:

P14 <-- 1, exit, if I“tll > 32:

(RA, RA+l) <-- (RA, RA+l) Shifted left arithmetically (RB) positions,

if 32 ~ (RB) > 0:

(RA, RA+l) <-- (I? A. RA+l) Shifted right arithmetically -(R8) positions,

if O > (RB) ~ -32:

PIa <-- 1. if (RAO) changes during the shift:

(CS) <-- 0010 if (RA. RA+l) = O:
(CS) <-- 0001 if (RA, RA+l) < 0:
(CS) <-- 0100 if (RA, RA+l) > O;

REGISTERS AFFECTED: RA, RA+l, RB. CS. PI

53 I>SAU
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f.lll. -5 TU-l~5D:l (uSAF)
2 July 1930

~.~.; i ): M:131r. Ilif( mclic, CWIIII i:l rco.i.a cr.. . ---- . . ..—

A!lrm Elom.-. — 14/!E:.!oNIc FORi.lA r /oPCOOE

8 44
--------------------

R oSCR RA .RB I 6F I RA I RB I I(RB)I S32
------------ --------

I II:SCN 11’1”1(>S: “WC cimca[cn:r(cd con[cn[s of rcgiswm RA and RA + I arc slJi Rcd cyclic~lly N pttiitinns. where
register IR13cunt;iins 131ccoun[. N. [f [hc CIN!II[ is positive ((ltflo)=O), tic shif[ Jirmtion is lCfL if
lhc mum is !lC;.$li~c (?’sctllllplrlncnt nOU[iOIL (l:ll.)= ]). tile Shift dircclion is righ[. ‘flc
condition $U!t!$, CS. is S[ bsul 011 the TCSLII[ iu l<,\ nnd RA + 1.

If INI >32. Ihc Ilxcd poim overflow wcum. nu shifting occurs. and Ibis inslmction is ucated as a
NOP (see pti:c 137).

(SCC ‘“llcscrip[ion” of~c d~ublc shift cyclic instn!ction. IJSI.C (SCC P%C 48). for ~C dcfinitiOn Of
shi ([ Opcrd lions.)

Ilc conm& of RR remain unchanged. unlms RA = RB: in this c$,cnL the comcncs arc shif[cd N
positions

REGISTER TRAHSFER DESCRIPTION:

P14 <-- 1, exit. if INI > 32:

(RA, RA+l

(RA. RA+l

<-- (RA, RA+l) Shifted left cyclically by (RB) positions

if 32 ~ (RB) > 0:

<-- (RA. RA+l) Shifted right cyclically by -(RB) positions

if O > (RB) ~ -32;

(CS) <-- OO1O if (RA, RA+I) . 0:
(Cs) <-- 0001 if (RA, RA+l) < 0:
(Cs) (-- 0100 if (RA. RA+l) > 0:

REGISTERS AFFEC TEO: RA, RA+l. RB. CS. PI

54
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NIL-ST O-1750. A (USAF)
2 JIJly 1980

5.24 )JH!,P emClmdi[iw.

AOl)fl t.100& I.lNENON1C FI)RNA1 /OIW~

8 44 16
0 .JC C, LABEL ------------- ------- ------------------

DX JC C, LAO EL, RX I 70 ICI RX II LABEL I
-------------------- ------------------

8 44 16
1 JC I C. ADCJR -------------------- ------------------

lx JCI C. ADDR, KX I 71 ICIRXII AOOR I
-------------------- ------------------

J) F.SCNllrl”lON: “Ibis is a condi[imud jump insm]ciiw) wherein the instruction scqucncc jumps w IJIC Ikrivcd
)\ddrcw., I),\. if a h!gicd unc rczuhs frum tic fullu$virv~ opcmion:

(1) “lhc 4-bi[ C field is bitby-bit ANl)cd with tic 4. bit condi[iczn WOJS, CS

(2) ‘I_hc rcsuhing ‘&his arc OIZcd mgc[her

(3) Orif C=70r C=F:

Otherwise, tic next scqucmial instruction is cxcmted.

Condition Code

& LIE M!IZ CO;dit$On Mnemonic

0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 A
1011 8
1100 c
1101 D
1110 E
1111 F

NOP
less than (zero)
equal to (zero)
less than or equal to (Ze FO)
greater than (zero)
not equal to (zero)
greater, than or equal tO (Zero)
unconditional
carry
carry or LT
carry or EQ
carry or LE
carry or GT
carry or NE
carry or GE
unconditional

LT
EQ
LE
GT
NE
GE

CY

LZ M
EZ -
LEZ NP
GZ P
NZ -
GEZ NM

--
--
--
--

JC.JCI
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~
hIL-SID-1750A (uSAF)
2 July 1’3.50

RI GISTER TnAll SFER L&j.C&MpU:

(IC) <-- DA if C = 7, or

if C= F,or

if (Cot CSO) v (Clf CSI) v (CZ? CSZ) v (C3t CS3) = 1:

REGISTERS AFFECTED: lC (if jump is executed)

JC,JCI 56
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8 44 16
D JS 3A, LABEL -. . ..- ----- ------- .------ .-.--.-------

Llx JS R),. LACE L,17X I 72 IITAIRx II LABEL I
-------- ------------- ----------- .------

hkxc: lfR,\ = l<X.ticllU]c dcrivcd addrcs~ll,\. isca!culatcd bcfi)l~tic lCiss[c>rcd i!l l<,\.

RF.GISTFR TRANSFER DESCRIPTION:

(RA) <-- (ICj:

([C) <-- DA,

REGISIFRS AFFECTEO: RA, lC

1s
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I

:.IIL-STD-I):OA (USAf)
2 July 1’180

5.?(> >u.521;,L(MI.wMJNQ.

fl~ flQnL Ii)! [ !.10!1 I c [Ol?;i> rmcoo~

8 44 16
0 SOJ FM, LAli EL -------------------- ----------..------

Ox SOJ RA, LAu EL, RX I 73 lRAl!7X/1 LABEL I
------- ------------- ----.-------------

(RA) <--

(IC) <--

(C5) <--
(C5) <--
(Cs) <--

jmnp v) [IN I)criwd ,\ddrcss. I),\. IICctlls.

If l{{\ = XX. lhcn hc dui,.cc!:: ddms. I).\. is cdctdmd before R.% is dmcmcntcd.

TRA!JSFER DESCRIPTION:

(RA) - 1:

OA if (RA) # O;

0010 if (RA) = O:
0001 if (RA) < 0:
0100 if (WI) > 0:

REGISTERS AFFECTED: RA, CS, IC (if the jump is executed)

5VJ 58
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NIL-SID-1750A (USAF)
2 July 1930

5.?7 ~fi:l?l ll~li,g~l,li!k,! !.![ly.

~~~~ ~yl& l.v.v~J(l?~ ~tlAT/r)rlwsE

8 8
------ ----- .-.-----

lCR 8R MIJEL I 74 10 I -128 < 0 s 127
-.--------- .--.----

~S~]~lJ.,~: ;\ pn,y’:ml hmncl! is n!.klc m l.\lll:l.. i.e.. [IIC 11’rived ,\ddrcss, I),\.

ntGrs TER TRAt!5FFn nr. scRtp TIoN:

(IC) <-- OA :

REGISTIRS AFFEC~: [C

. . .. .

59
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1.

~
M!L-SID-1750A (USAF)
2 July 1980

5.?S jjrmch if Clltl@JQ@K!l.

A!IOR NODE. NNEMONIC ~lLIIT/OPCOOE

8 8
-------------------

lCR BEZ L.WJEL I 75 10 I -128 < 0 ~ 127
------------.------

I REGISTER TRANSFER DESCITIPTION:

1 (IC) <-- OA if (CS) = XOIO:

1 ftEGISTERS AFFECTEO: lC (if the jump is e.zeculed)

I

60
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1.IIL-STD-175DA (USAF)
2 July 1980

5.29 ~~:,ncll if Its. du,n~.

AODR tMOUC t.lflt’t.lotllc ~ORklAT/OPCOD<

8 8
------- .-----------

lCR BLT LABEL I 7610 I -128 < 0 < 127
-------------------

IX3CI{ 11’TION: A progrflrn hmnch is mzdc LO l.~\llFl.. i.e.. tic ~cri~c,l ,\ddrcss. 11A. if the condititm scum. CS.
indim[cs tlmt IJw prcrious rcsul[ which sw tic CS is ICSSthan (zero). O[hcrwisc. tic next
scqucmkd inswuc~iun is cxccutcd.

REGISTER TRANSFER OESCRJPTION:

(IC) <-- OA if (CS) = XOO1;

REGISTERS AFFECTEO: lC (if the jump is executed)

I

I

61 111.1

Downloaded from http://www.everyspec.com



HIL-STD- 1750,! (USAF)
2 July 1980

5.30 Ilr?ndl 10 cxccutivc,

/ti_JCIR NOO[ MNEMONIC FOllt.lAT/OPCOOE

8 44

I
--------------------

s BEx N I 77 100001 N I
--------------------

~: “Ibis in$[ruciion pm!idcs n means to jump m a mutinc in mmhcr address swc. AS. It is typically
used w nuke cuntrollcd, prt>tcc[cd COIIS m“an cxmw[iv,c. “f%c 4-bil Iiicral N SCICCLConc of 16
cxccmivc cniry pc)ims m bc used. l:~ccuticm of lhis ins[ruc( inn causes an inlcrmp[ [o wcur using
UIC ExEC cull imcrmpt vccuu (in[crmp[ 5). “1IN IIC% IC is Imdcd fmm Ihc NLII location
folluuing Lhc SW in lhc ncw pmccssvr saw. lhc Iinkagc poimcr (1.P), scrvicc pointer (SVP). and
tic nmr processor sLItc (new .,).!K. ncw S\V. ml ncw ICI orc fc[cbcd from address sL~lc .?cm. ‘I he
currcnc pmmscm stitc {old Al K. old SW. and old IC) arc smrcd in tic address SUIC spccificd by
tic ncw SW ,\S Iicld. Imcrruph arc dis?blcd when CWX is Cxccl!lcd. lhc i-XF.C call imcrmpc
cannut bc mmkcd ur disatilcd. Arguments m=iatcd wilh tic 13FX inslructinn are passed by
software convcn[ ion. “lhc pmccssor Imk and kcy Foncl ion is i$mmcd uhcn IJis instmclion is
cxcaucd. :An aucmpl to br.mch into an ckccutc pmwmcd area ofmcmop shall result in FTo
being SC1[0 1.

~ TRANSFER DESCRIPTION, “

1 (RQ, RQ+l, RQ+2) <-- (MK, SW, IC):

(SVP) <-- [2 B16]. where AS = O:

P15 <-- 1;

(MK, SW. IC) <-- [( SVP), (SVP)+I .( SVP)+2+N)], where AS . 0:

1 (LP) <-- [2 A16], where AS = O:

[( LP), (LP)+l, (LP)+2] <-- (RQ. RQ+l, RQ+2). where AS = SW12.15:

~ RS AFFECTEO: hht, SW. lC, PI

62
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tlrL-s TrJ-1750A (USAF)
2 JUIY 1980 ~

AOOR IMOOE N:I[I.1ONIC rORMA~

8 8
-------------------

ICI-I BLE LABEL I 78 10 I -12B f D f 127
-.-.---------------

l)lSi’l{llWlOS: A pr<>Zram Imnch is mdc 10 I.AI)F.I., i.e., lhc Ilcrivcd t\ddrcss. FM, it’tlw condi!ion stmIs, CS,
indica[cs ;h h< prcviom rcsul[ which w.! IIIC CS is Icss dun or cqwd LO (~cru). Oihcuwisc. dm
IICXI ~qucmi;!l im(ruc[iun is cxccumd.

REGISTER TFFANSFER DESCRIPTION:

(IC) <-- OA if (CS) = XO1O or (CS) = XOO1:

REGISTERS AFFECTEO: lC (if the jump is executed)

NI,E
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MI L- STD-1750A (USAF)
2 July 1980

5,32 Jlrmx-h ifwm[cr than (7cm).

AOOR MOOE MNEMONIC FORhlAT/OPCOOE

8 8
-------------------

ICE BGT LABEL I 79 10 I -128 <0 < 127
-------------------

IYSCR IIWCIN: A progr~m branch is msdc 10 LA BE]. i.e.. tic l)critcd ,\ddrcss. DA. if Ibc condition slams, C’S,
indicacs IImt tic prcviom rcsuh which set tiw CS is grcmcr than (zcm). Otherwise. tic next
scqucmial immuction is cxcwtcd.

REGISTER TRANSFER OESCRIPTION:

[[C) <-- DA if (CS) . X1OO;

REGISTERS AFFECTED: lC (if the jump is executed)

I

l~il’

. .. . . . ..... ..
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tlI1. -S”r D-l75OA (IJSAF)
2 Jury 1980

5.33 Ikmch ifnm.c.qd 10 (XCIO).

AUD!F IIOOE fltJEtWUIC FoR1.l.q T/OPCOOC

8 8
--------- ----------

lCR BN2 LALTEL I 7A 10 I -128 < D < 127
-------------..----

I) F.SLW I I’”1’ION: A pro$r~m branch is nmdc m 1.A NH.. i.e.. ihc Ilcrilcd Addrc!+. lY\. if the cumhiiun MMUS CS.
iodimim dIw the prcviuus rcsuk whictl SIX Ilw CS is nm cqud w ({cm). Od?crwisc. tic IICXI
scqucntid insmdct ion is cwrxcd.

REGISTER TRANSFER OESCRIPTION:

(IC) <-- OA if (CS) = x1OO or (CS) = XOO1:

REGISTERS AFFECTED: IC (if the jump is executed)

65 IINZ
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..

~ 141 L-STO-1750A (USAF)
2 July 1980

5.34 Iir:jnch ifcrcmcr tlum or CUU:I1 to t~cm~.

1 ICR

I)13CRIPI’ION:

W!!!QMc FORMAIIOPCOOE

8 8
------.------------

8GE LA8EL I 7B 10 I -128 <0 s 127
-------------------

A pmgam brnnch is made to 1A BFI-. i.e.. tic Ocrivcd Address, DA, if LFICcondition SIXU$. CS,
indlcalcs dmt IIlc prcviuu$ result which set UIC ~ is grcalcr LIlan or CC@ LO(mm). Otherwise. tie .

I ncx[ scqucmial instmc[iun is exccu[cd.

REGISTER TRANSFER DESCRIPTION:

I
(IC) <-- OA if (CS) = X1OO or (CS) = XO1O:

REGISTERS AFFECTEO: IC ( if the jump is executed)

I

I

I NG1: 66
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NIL- STIJ-1750A (USAF)
2 July 1’300

5.15 1.{,:1(! WIIIIS.

~~ M31)[ 14?1E HON I c— FONf.lAr/OPC(XSE

8 44 16
D LST P.flOR ------- .------------ -.--------------- -

ox LST ADOR, RX I 70 100001 RX I I AOOR I
-------------------- -.---------.------

8 44 16
1 LSTI AOOR ..------------------ ------------------

Ix LSTI AOOR, RX I 7C 100001 RX I I AOOR I
-------------------- --_---_-----------

]) F.SCNIIVION: “lhc cuntcms oi[hc Ikri}cd Adchcss, DA. and l)A+ 1, and DA-I-2 arc Ioadcd into tic [ntcmpl
Mask r@.tcr. SI;NUS Word rcgisrcr and lnstrvcdun Coumcr. rcspcnivcly. This is a privileged
instmction.

~ “~his insmuctiun is m uncundi[ion:d jump and is iypically used m cxi[ from an in!crmpt mutinc.
I)/\. DA+ 1, and l>,t + 2. in this rypical ca.sc. contain tic l!)lcrmp[ M.?sk. Status Word. and
Insuuction Cuun[cr mlues for tic intcrruplcd proysm and tic cxccu[ion of LST causes tile
prugmm 10 rclL!r!l 10 iLs status plier 10 IXiflg intcrmptcd.

REGISTER TRANSFER DESCRIPTION:

(MK, SW, IC) <-- [OA, OA+l, fIA+2]:

REGISTERS AFFECTEO: MK, SW, IC

6T I .sf.r Sll
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MI L- STD-1750A (uSAF)
2 July 1980

5.36 M.IC ml hnm 10 suhrm[ inc.

ADOR 1:001

0
L7x

p~

Now

MNEMONIC FORf.lAT/OPCOO<

8 44 16
SJ S RA, LABEL -------------------- ------------------

SJS RA, LABEL, RX I 7E jRAIRXll LABEL I
-------------------- ------------------

The conmm of register l<:! arc dctrcmcmcd by one. Ihc midrcss of tic instmction following tie
SJS instruction is stored into &c mcmow lLY.IdmI pointed m by ~A. prW.ram Conlrd n ticI1
Wmsfcmed to bc insmuction m tic Dmivcd ,\ddrcss, DA, R,\ is the suck pointer and cm bc
sclcacd by UIC programmer us any onc of tic 16 gcncrd rcgismfs. .

If RA = IUY, ticn the derived address. DA, is calculated before RA is dccrcmented.

RE GISTER TRANSFER g ASCRIPTION:

(RA) <-- (RA) - 1:

[( RA)] <-- (IC):

(IC) <-- OA:

REGISTERS AFFECTED: IC, RA

SJS
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NIL- ST13- 1750A (uSAF)
2 July 1900

5.37 l!mr:!ck IC mld rctu~rn fmm suhrominc.

AOON MOOE tlNFMONIC FORMA T/OPCOO(

8 44
--------------------

s URS RA I 7F IRAIOI
--------------------

I )ESCR I PI1ON: Ihc comcn[s of the memory location poinlcd 10 by rcgislcr R,\ is Ikmi’d into [IN insmlction
counmr. IC. RA is ticn incrcmcntcd by one. Any onc ofthc 16 Scncrd rcgis[cm may bc
designated * tic sL?ck puimcr. “Illis inswuction is LJICsubruuiinc rclum fur SJS. St;lck and Jump
to Subrautinc.

REGISTER TRANSFER I)ESC RI PTION:

(IC) <-- [( RA)]:

(RA) <-- (RA) + 1:

REGISTERS AFFECTEO: RA. IC

I-IRS
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1 141 L- ST D-1750A (USAF)
2 July 1980

5.>S ,Wwlc mccision loud.

AOOR MOOE MNEt40NIC

R LR RA . R8

I

I

I

1

B

BX

lSP

lSN

0
OX

lM
lMX

1
1x

LB

LBX

LISP

LISN

L
L

LIM
LIM

LI
LI

FORklAT/OPCOOE

B 44
--------------------

I B1 IRA IRE I
--------------------

422 8
----------------------

8R,0SPL I O 10 18R’I OSPL I
----------------------

42244
-----------------------

8R. RX 14101 BR’IOIRXI
-----------------------

RA, N

RA. N

RA. AOOR
RA. AODR. RX

RA, OATA
RA. DATA, RX

RA. AOOR
RA ,AODR , RX

B 44
--------------------

I 82 I RA IN-1 I
--------------------

8 44
--------------------

I B3 [ RA [N-1 I
--------------------

8 44
--------------------

I 80 IRA IRXI
--------------------

8 44
--------------------

I B5 IRA IRXI
--------------------

8 44
--------------------

I 84 IRA IRXI
--------------------

12< BR <15
BR ‘ =i3R -12
RA=R2

12s BR <15
BR’ = BR - 12
RA = R2

16
------------------

1 AODR I
-_------------.---

16
------------ _--_--,

I DATA I
--_---------_-.---

16
------------------

I ADDR I
----------.-------

~: The single precision llcrivcd C@rand. DO. is Ioadcd imo the register RA. lhc Condilion SutusP
(3 is w based on tit rcsuh in register RA.

l.k.l.lSl),l.lSN.l .ll.l.llX.l .l,l.l.l\i 10
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NIL- STO-1750A (USAF)
2 July 1980

REGISTER TRAtl SFFR DESCRIPTION:

(RA) <-- Do:

(CS) <-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

REGISIERS AFFf CTCO: RA , CS

-. ,=,.
I

71 i.lt,l.lsP.r.is~. i. fl.l.rix.i.l.f.l .tkt
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MI L-STO-1750A (USP.F)
2 July 1980

5.>9 l>ouhlc nrccisinn load.

AOOR HOOE MN EI.1ON1C FORNAT/OPCOO[

8 44
--------------------

R OLR RA , RB I 87 IRA IRBI
--------------------

422 8
---------------------- 12~BRl15

B OLB BR, OSPL I O II IBR’I OSPL I BR’ = BR - 12
---------------------- RA = RO

42244
--------------.-------- 12 fBR <15

BX OLBX BR, RX [4[OIBR’[l[RXI BR’ = BR - 12
----------------------- RA=RO

8 44 16
0 OL RA. AOOR -------------------- ------------------

ox OL RA, AOOR, RX I 86 IRA IRX II AOOR I
-------------------- ------------------

B 44 16
-------------------- ------------------

1 OL I RA. AOOR I B8 IRAIRXII AOOR I
lx 01 I RA. AOOR. RX -------------------- ------------------

~t7SCR IFWON: The double precision Derived Operand, 00. is Iotdcd into d-It register RA and RA + 1 such that
tic \4SH of W is in RA. “Ilc Condition Status CS is set based on tie I’CSUII in RA and KA + 1.

REGISTER ~ DESC RI PTXON:

(RA. RA+l) <-- 00:

(CS) <-- 0010 if (RA, RA+l) = O (Oouble fixed point zero):
(Cs) <-- 0001 if (RA. RA+l) < 0:
(CS) c-- 0100 if (RA, RA+l) > 0:

REGISTERS AFFECTEO: RA, RA+l. CS

1)1. K.l)l.l\.l)ll)x,l)l..l) l.l 12

Downloaded from http://www.everyspec.com



.

I

,

MIL-STI1- 1750A (IISAF)
2 July 1980

5.40 Load mul[inlc rcw.

AOITR MOOE !.1;1[ NON I C FON$lA1/OPCOnE

8 44 16
0 Lhl N. AIIOR ------------------- -------------------

ox LM N, AOOR. RX I 89 [NIRXI( AOOR I
---------------- ---------------------.

0sNS15

13FSCI{ lWlON: “fhc conmms of LIIC I>crivcd ,\dc!rcss. l)A. arc Iw!dcd into rcgismr 1/0. thc!l LIIC cmmvus of tic
I)A + I wc lfudcd inlu rcgis!cr N], fimdly. Olc cunkvlls of DA + N m Iodcd i!tlo [<h’.
IMkctivcly, his insmuctiun allows lhc mmsfcr uC( 8 + I) words from mcmorj 10 LIIC rc.$iswr file.

~ TRANSFER DESCRIPTION:

(RO) <-- [OA] ;

(RI) <-- [OA+l]:

(R2) <-- [DA+2]:

(RN)<-- [OA+N]:
REGISTERS AFFECTEO: RO through RN

73 IN
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I
MI L-ST13-1750A (USAF)
2 July 1080

S.41 Ekwdcd wxisimt fl(w[inc noint load.

ADOR ~ NNC:.IONIC FORf.lAT/OPCODE

8 44 16
D EFL RA, AOOR -------------------- ------------------

DO EFL RA , AODF? , RX I 8A IRA IRX II AODR I
----------.--------- ------------------

I
IXSCR I lWOh’: IIIC cx:cndcd pr.misim floating point Derived L)perand. 1)0. is hmdcd imo rcgistcm RA,

RA + 1. .wd RA + 2 such hat tic must Siyiliciml 16-bits OT tic word arc Ioadcd into rcgis(cr I&
The mndjlion .smus CS, is w b.mcd on wc rcsulu in registers ltA. RA + 1. and RA + 2.

1 REGISTER TRANSFER DESCRIPTION:

1 (17A, RA+I, RA+2) <.- Do:

(CS) <-- 0010 if (RA, RA+l, RA+2) = O:
(CS) <-- 0001 if (RA. RA+l, RA+2) { O;
(CS) <-- 0100 if (RA, RA+l, RA+2) > O;

I REGISTERS AFFECTED: RA, RA+l , RA+2, CS

i+’1. 74

Downloaded from http://www.everyspec.com



NIL-ST II-1750A (USAF )
2 July 1980

5.42 1.o:Id fmm II,>*W hvtc.

Am-m NODE MHEP1ON I c

o LUT3 RA , AOOR
ox LUD RA , AODn , RX

FOR!.IATIOPCODE

8 44 16
-------------------- ----------.-----.-

J 8B jRAj Rxll ADOR I
-------------------- ------------------

8 44 16
----------------.--- ------------------

1 LUBI RA. ADDR I BO IRAIRxII AODR I
IX LUBI RA, AOOR, RX -------------------- ------------------

J)FSCRII71ON: "l?!c AISH(~lppcr by[c)of*c lkriicdO pcrand.l D.isloadcdi l!t[~lhcl SH(iowcrby1c)of
register RA. ‘IIIc MSH (upper bylc) of RA is unoffcucd. ‘Illc cundition stmus. CS, is set based on
the rcsuh in RA.

8EG1STER TRAfJSFER OESCI?1PTION:

(RA)8.15 <-- 00..7;

(CS) (-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

REGISTERS AFFECTED: RA, CS

7s I. UR.I.L’RI
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MI L- STD-1750A (USAF)
2 July 1980

5.43 I.m,dfr[)ln lowcrbv[c.

ATIDR MODE MNEMOHIC FORllAT/OPCOOE

8 44 16
0 LLLI RA , AOOR -------------------- -------------- ----

ox LLB RA, AEIOR, RX I 8C IRA IRX II AOOR I
-------------------- -------------- ----

8 44 16
1 LLBI RA, AOOR -------------------- ------------------

IX LLB1 17A, AOOR. RX I 8E IRA IRX II AOOR I
-------------------- ------------------

DFSCI<II’l”ION: ~e[.SH(lowcr by[c)c]ftie DcriicdO pcr~nd.~.i sloadcdi n[otiel .SFl(lowcrbytc)of
rcgiswrKA.The .h4Stl (uppcrbyre) of RAisunoffm[cd. '~ccondition st:][lts CS. isstbMdon
tic rmult in RA.

I REGISTER TRANSFER ~:

I (RA)8.15 <-- 008.15:

(CS) <-- 0010 if (RA) = O:
(Cs) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

1 REGISTERS AFFCCTEO: RA, CS

1.1.1{,1.1.111 76
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MI L- STO- 1750A (USAF)
2 July’ 1980 I

LnOli MODE I.l!IE{.!ONIC FOI{IJATIOPCOOE

8 44
--------------------

s POPM RA, RB I 8F IRA IRBI
--------------------

l)l:.SCRIISI’ION: For R,\il<13. rcgis[crs R,\tiri>ugh l< Barclo,ldcd xqtlcntially frumasack i!\mcrllow using l<l5
as tic slack pointer.

I’m RA > RR, rcg,is~cm RA through R 14 and ticn 1<0 timugh RI) arc Ioadcd scqucntinlly from
he smck.

& as mch word is popped from tic stack. R15 is incrcmcmed by cum:

b. if R15 is included in d-m transfer. then it is cifcctivcly i~norca

c. on completion. RI S poinLs to the top word of the suck remaining.

~ TRA!ISFER P ESCRIPTION:

if RA L RO then
fOri=Othru RB-RAdo

begin
if RA + i # 15 then (RA + i) <-- [( R15)]:
(R15) <-- (R15) + 1;
end:

else
begin
for i = O thru 15 - RA do

begin
if RA + i # 15 then (RA + i) <-- [( R15)]:
(R15) <-- (R15) + 1:
end:

for i = O thru RB do
begin
(i) <-- [( R15)];
(R15) <-- (R15) + 1;
end:

end;

REGISTERS AFFECTEO: RA through R14. RO through RB, R15

77 PCWhl
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MI I.-STC)-175OA (uSAF)
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5..5 $utirutision sow.

ADDR blOIX INIEI.IoNIc

n STB BR, OSPL

BX STBX BR. RX

I
o ST RA. AODR
ox ST RA. AOOR, RX

I ST I RA, AOOR
1X ST1 RA. AOOR, RX ‘

FORMAT IOPCODC

422 8
---------------------- 12s BRf15
I O 12 lBR’1 OSPL I BR, = BR - 12
---------------------- RA = R2

42244
----------------------- 12< BRi15
[4 [O IBR’[2 [RX I BR’=BR -12
----------------------- RA = R2

8 44 16
-------------------- ------------------

I 90 IRA IRX II AOOR I
-------------------- ----.-------------

8 44 16
-------------------- ----------------- .

I 94 IRAIRXII AOOR 1
-------------------- ------------------

l%LScRIPTloN : ~ccon1cn60ftie rcgistcrti wcstorcd inlotic ~crivcd Addr~DA.

REGISTER TRANSFER DESCRIPTION:

[OA] <-- (RA):

REGISTERS AFFECTEO: None

S’1 IKI’IK.S’I’.S1I 78

Downloaded from http://www.everyspec.com



l.l IL- STL)- 1750A (us&F)
z July 1900

S..lfi titl, ttl-llc!,:,!ivc cflnsl:fn[.

ADOR uOOE NNEt40NIC

o STC N, ADOR
DX STC N, ADDR. RX

FOR14Ar/OPCOfJ~

8 44 16
-------------------- ----------------- .

I 91 lNIRXII AOOR I
-------------------- ------------------

8 44 16
-------------------- ------------------

1 STCI N, AOOR I 92 IN IRx II ADOR I
1X STCI N, ADDR,17X -------------------- --.---------------

l)13CRl PTlf)N: "lheci)nsL:inL N.wltcrc Nis~nilllcgcr (O SN'f15) isstorcd ~ttic Ikriicd~\ddm=D A. Fortic
spccid CM of wring fcro into mcmmy *C mnemonics

STZ AODR. RX far direct addressing
and STZ1 AODR, RX for indirect addressing

may be used. In this special case, the N field equals O.

REGISTER TRAflSFER DESCRIPTION:

[OA] <-- N. where O I N L 15:

REGISTERS AFFECTEO: None

79 S1’c.sl”cl.sl’zsl-zl
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MI L-STD-1750A (USAF)
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5.47 h!{,l,c muliiolc %t<ords.mcmom-co.mcmom.

ALIOR NOOF, NNEMONIC FORMAT/OPCOO<

8 44
--------------------

s MOV Rfi , RB I 93 IRA IRBI
--------------------

f) FSCRIPWON: ~isinstmc[ion allo\vstic memow-{o-mcmory transferor Nwor&whcre NuaninIcgcr
bctwccn zcroand 2'6-land ismpracntcd byticcon[tn& ofl<A+l. Thcconicn& of RDwetie .
address of the fimt word m bc wansfcrrcd and tic contcnLs of RA arc tic address of where she
fim(word is:obelran$fcrrcd. Aftcr~ch word uaI]sfcr, RAmd Rtiacincrcmcl~tcd, and RA+l
is dommcmcd.

Anypcnding intemptsze honored aflcrcxh singlcword mm fcriscompletcd. Thelcpoims
to tic currcm insuuction hx.stion until tic last transfer is complctcd.

RA h.ns a final value of tic 12s1stored addrcs, plus one: RA + 1 has a final value of zcrn.

RB hss a find value equal to tic address of tie last word uansfered plus one.

REGISTER TRANSFER DESCRIPTION:

SteP 1: [( RA)] <-- [( RB)] if (RA+l) > 0: Go to Step 4 otherwise;

Step 2: (RA) <-- (RA)+t, (RB) <-- (RB)+I, (RA+l) <-- (RA+l)-1:

Step 3: REPEAT STEPS 1 and 2:

Step 4: Set IC to next instruction address:,

REGISTERS AFFECTEO: RA, RA+l, RB

80
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5.4S lkB!lblcnrt~isi,,tl$[[>rc.

ADDR NODE MNEFIONIC

B 0S16 BR, OSPL

BX

o
DX

1
1x

~FSCRIPTION:

MI L-SrO-1750A (uSAF)
2 July 1980

FOR1.4ATt OPCOOE

422 8
------------ -------..- 12< BRf15
I O 13 IBR’I DSPL I BR’ = BR - 12
---------------.------ RA = RO

42244
----------------------- 12< BR <15

OSTX BR, RX 14101 BR’13[RX[ BR’ = BR - 12
----------------------- RA = RO

8 44 16
OST RA , AOOR -------------------- -------------.-- --

LIST RA , AOOR , RX I 96 [RAIRX II AOOR I
-------------------- ------------------

8 44 16
---------------.---- ------------------

DST I RA ,AOOR I 98 IRA IRx II AOOR I
OSTI RA, AOOR, RX -------------------- ------_--.--------

The comcms of registers RA and RA + 1 arc slorcd al the Derived Address DA, and DA + 1.
respectively.

REGISTER TRANSFER DESCRIPTION:

[OA. OA+l] <-- (RA, RA+I):

REGISTERS AFFECTED: None

81 l)S1’11.l>SIX.DSl”,lJ~l
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S.49 Siofc rczis{cr thmur!h mask.

ADDR MOOk MNEMONIC fORMAT/OPCOOE

o SRM RA , AODR
ox SRM RA ,AODR , RX

8 44 16
-------------------- ------------------

I 97 ]RAIRXII AOOR I
-------------------- ------------------

DFSCRIPl “ION: '~cconten& of~gistcr RAarc%orcd into hcktived AddRSD,l. ti]rough ticmaskin~gislcr
RA + 1. For coch posiiion in the mask d]m is a cmc. the corresponding bit of rcgismr EM is stored
in[o&ccorrcspom ji”g bi[of O]e DA. F’orcach position in ticmask tialisa zcrono ChmlgciS

made 10&c corresponding bit stored in tic DA.

REGISTER TRANSFER DESCRIPTION:

[oA] <-- {[DA] i (EA+I)) v ([RA] + [RA+l]):

(RA+!) = MASK. (RA) = OATA:

or. equivalently,

(RQ) <-- [DA]:

(RQ)i <-- (RA)i if (RA+l)i = 1 for i = O, 1, . . . . 15:

[OA] <-- (RQ),

REG ISTERS AFFECTEO: None

SRM 82
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MI L-STD- 1750A (USAF)
2 July 1980

S.S0 S[{lrcnllllti111crc4istcm.

ADDR MOOE. NNENONIC FORtiAT/OPCOO~

8 44 16
0 STM N, AOOR -------------------- ----------------- -

ox STM N. AOOR, RX I 99 INIRXII AGOR I
-------------------- ------------------

I) F.. CI{IFWON: "lhccontcn& ofrcgisLcr ROarcsIorcd in[otic Dcrivcd Addrms. DA:henticcon[cnu of Rl
arc smrcd into EM + 1: . ... . fin:dl y, tic cotucnrs of RN arc s[orcd into DA+ N where N is an
imcgcr, 0< N f 15. MTcctivcly. his insrmclion allows tie tiansfcr of (N + 1) words from tic
rqiswr file [0 memoq.

REGISTER ~ DESCRIPTION:

[DA] <-- (RO):

[OA+l] <-- (RI):

[OA+2] <-- (R2):

[DA+N] <-- (RN) O

REGISTERS AFFECTED:

LN <15:

None

83 STM
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MIL-SID-1750A (USAF) .
2 July 1980

S.51 l:alclldcd or~isill!l fl[ln{ineo oint slorc.

AOOR MODE

D
~ ox

I ~:

MN ENONIC FORMAT /OPCOOE

8 44 16
EFST RA, ADDR -------------------- ------------------

EFST RA, AOOR, RX I 9A IRAIRXII AOOR I
-------------------- ------------------

TIIc conmm of mgistcm RA. RA+ 1. RA+2 arc stored m tic Derived Address, DA, DA+ 1, and
DA+ 2.

REGISTER TRANSFER DESCRIPTION:

[OA, OA+I, 0A+2] <-- (RA, RA+l, RA+2):

~S AFFECTEO: None

8-I
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MI L-STi_l- 1750A (USAF)
2 July 1980

5.S2 Smrc inm (m-.

AOOR !400< MM EMOM I c FORklAT/OPCOOE

8 4 4 16
0 STUB 17A .AIYJR ----------- ---------- ------- -----------

ox SrUB RA. AOOR, RX I 9B IRAIRXII AOOR I
----.--------------- -.----------------

8 4 16
-------------------- ------------------

1 SUB1 RA, AOOR I 90 IRA] RX II AOOR I
lx SUB I RA. AOOR, RX -------------------- -._---------------

llF.SCRIPllON: "lhc ISH(lowcr bytc)ofmgislcr RAisstorcd into U]c MSH(uppcr bytc)oftic lkrivcd,\ddrS
DA.lhc 1.S1 I (Iuwcrbytc) of the f),\ is unchanged.

REGISTER TRAflSFER DESCRIPTION:

[OA]0.7 <-- (RA)8.,5,

REGISTERS AFFECT CO: None

85 Sl”ull.surll
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5.53 mnmlowcrhv(c.

AIJDR MODE MNFMONIC FORMAT IOPCOOE

8 44 16
0 SILO RA. AOOR -------------------- ------------------

ox STL8 RA, AOOR, RX I ‘3C IRA IRX II AOOR I
-------------------- ------------------

8 44 16
-------------------- ------------------

1 SL81 RA. AOOR I 9E IRAIRXI”I AOOR I
lx SL81 RA , AODR . RX -------------------- ------------------

DESCN IP1”ION: “lhc LSH (Iwcr by(c) of mgisk?r RA is stored inm ~C LSH (lower WC) of tie ~rivcd Addr~
DA. “IIIc MSH (upper b~re) ofshc DA is unchanged.

REGISTFR TRANSFER DESCRIPTION:

[OA]8.15 <-- (RA)a.15:

REGISTERS AFFCCTEO: None

I

S1’1.11.sl.111 S6
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l.l IL- STl)-1750A (uSAF)
2 July 1980

5.54 }’!!+ I!ull!iclc rrciwm OQ!O IIIC smck.

~~~ !Qoi NNf MONIC FOH:.lAr/OPCOOF.

. 44
------------ --------

s PSHM RA RB I 9F IRA IR131
--------------------

IWS(XIP I“ION: For U,\ < RR. lIIC co?ucnu of 1{1~ rhrot$h RA arc PI:slIcd IIII!O a smck in mcmow usi!!g R15 M
the sI:Ick poimcr. As cJch rcgi>icr commh wc pushed IJtmI the mcmow SG,C2. 1{15 is
d.~rcmcnt?d by OIIC word for c:]ch word pmhcd. On cmnplctitm. R15 puims m dx last itcm on
Wc 51xL tilt comcnts or UA.

Fur RA > RR. tic conk?nh or RR throu!$ RO. and then !hc comcnrs of R 15 dlrough RA. arc
pushed OIIUI the S(ack. On cumplctiun, R IS poims m tic Itst itcm on tic sack. IIIC conlcnu of
RA.

in both cmcs. successive incrmsing addrwcs on tic mck CWKXpOnd to Succ.%si!c incmsing
rcgis[cr uddruwcs. wih J poin[ di$continui[y bclwccn R15 and RO in tic Iaucrcwc.

&Y/\hlPl .t PStlhl R3.R5 results in

------------------

(R15) -->1 (R3)

;------ii--i----”-!

1------; ;;; ------!
i
------------------

PSH\l RI.I,RZ rcsuks in

------------------

(R15) -->1 (R14)
,-------~

I (R15)
,--.-----~

(RO)
/_----_;

I (Rl)

1------; ;;;------;
[

_-.-_-------------

87 PSIIM
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REGISTER JRANSFER DESCRIPTION:

if RA g RB then
I for i = O thru RB - RA do

begin
(R15) <-- (FI15) - 1:
[( R15)] <-- (RB - i):
end;

el se
begin
for i = O thru RB do

begin
(R15) <-- (R15) - 1:
[( R15)] <-- (RB - i):
end;

for i = O thru 15 - RA do
beain
(Ri5) <-- (R15) - 1:
[( R15)] <-- (R15 - i);
end:

end;

REGISTERS AFFECTED: R15

~
151 I M 88
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I

5.55 Sincic precision imcecradd.

ADDR MOOE MNEMONIC

R AR RA , RB

FOIWAT/OPCOOE

8 44
--------------------

I Al IRA IR8)
---.----------------

422 8
------.--------------- 12< BR <15

B AB BR, OSPL I 1 10 IBR’I OSPL I BR’ = BR - 12
---------------------- RA = R2

BX ABX BR. RX

42244
---.------------------- 12< BR <15
14101 BR’141Rxl 6R, =BR -12

----------------------- RA = R2

B 44
--------------------

lSP AISP RA, N I A2 I RA [N-1 I l~N <16
-------.------------

B
o

44 16
A RA, AODR -------------------- ------------------

ox A UA ,AOOR , RX I AO IRAIRXI) ADDR I
-------------------- ------------------

8 44 16
-------------------- ----------.--_--_-

IM AIM RA , OATA I 4A IRAIIII DATA I
-------------------- ------------------

DF3CR ITWON: ?TIC O-a-ivc12 Operand (DO) is added to tie comcrm of tic RA register. The rmuh (a 21
comp{cmcnt sum) is smrcd in register RA, “ITW condhion sums (CS) is w bz.scd on the result in
register I(A and carry. A Iixcd point overflow occurs if boti) operands arc of me same sign and
the sum is 0foppo5i1e sign.

89 AR.,\ (l.,\ RX. AISP.A.,\lM
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REGISr ER TRAMSFER DESCRIPTION:

(RA)2 <-- (RA)l + 00:

P14 <-- 1, if (RAO) 1 = DOO and (RAO)l # (RAO)2
I

~
(CS) <-- 0010 if carry = O and (RA) = O:
(CS) <-- 0001 if carry = O and (RA) < 0:
(Cs) <-- 0100 if carry = O and (RA) > 0:
(CS) <-- 1010 if carry = 1 and (RA) = O:
(CS) <-- 1001 if carry = 1 and (RA) < 0:
(CS) <-- 1100 if carry = 1 and (RA) > 0:

I REGISTERS AFFECTED: RA, CS, PI

I

I

,\l{,,\ ll,,\llY, AI SI’,,\. Al,V 90
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..- NIL-ST O-1750A (USAF)
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.

I

5.S6 Incrcmcm mcmnm hi< J nosili~c intcacr.

AIIDR MOOE MN ENONI~ FOfCIAT/OPCOOE.

8 44 16
0 INCM N ,AIIOR -------------------- ------------------

ox lNCM N, AoIJR, RX I A3 IN-1 I RX I I AOOR I
-------------------- ----------------.-

~: ‘IIIc comcw$ of tic mcmors Im[ion sixtificd by tic Dmivcd Address. I),\. is incrcmcmcd by Y.
where ~’ is m inlcgx. 1<><$ 16, “Ibis inswcdun adds a pusitivc cunslallc co memory, lhc
condition smws. CS. is m bmcd on tic rCSUIL$ IJi tic wldiion and carry. t\ Iikcd poinl Wcrflow
OCCUIS if 211coperand in nlcmory is pusilivc and tic rtillb is ncztzlit>c. ‘lhc mcmow Iocmion
spccificd is upd:)lcd m conmiu tic result ufdtc addi[ion procc$s CYCII ifa fiwl poinl ovcrtlow
Kcun.

REGISTER TRANSFER ~:

[DA]2 <-- [OA]l + N, where 1 < N I 16:

P14 <-- 1, if [OA]2 < 0 < [DA]l;

(CS) <-- 0010 if carry = O and [oA] = O:
(Cs) <-- 0001 if carry = O and [OA] < O;
(Cs) <-- 0100 if carry = O and [OA] > 0:
(Cs) <-- 1010 if carry = 1 and [DA] = 0;
(Cs) <-- 1001 if carry = 1 and [OA] < 01
(Cs) <-- 1100 if carry = 1 and [DA] > 0:

I

REGISTERS AFFECTED: CS. PI

91 I ?iC?vl
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MI L- STD-1750A (USAF)
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I 5.57 sn~lc mcci$itm ohsolutc value nf rcais( cr.

I ADDR NOOL NNEI.IONIC. fORNAT/OPCOOE

8 44
--.---------------.-

R ABS RA, RB I A4 IRA IRBI
.-------------------

fWSCR IP3”ION: If fic sign bit of tic l)crived Operand. 00 (i.e.. tic si~n bi! of rcgislcr RB). is a one. ics negative
or 2’s complcmcm is stored into rcg,istcr R,\. However. if tie sign bil of 00 is a mro, it is stored.
unchangxi. into RA. “Ihc condition stmus. CS. is wc breed on tic mull in rcgismr RA.

I

1 m: RA may equal R B.

The absolu[e value Of a number wish a 1 in tic sign’bil and all oticr bits zero is tie same word.
and causes fmcd point overflow to occur.

REGISTER TRANSFER DESCRIPTION:

I PI, <-- 1, exit, if 00 = 800016:

(RA) <-- IDOI:

(CS) <-- 0001 if (RA) = 800016;

(CS) <-- 0010 if (RA) = O:
(CS) <-- 0100 if (RA) > 0:

I REGISTERS AFFECTEO: RA, CS, PI

92
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MI L- STO-1750A (USAF)
2 July 1980

S.58 Ikwhlc n recision :Ihstthm WJUC of rmistcr.

AOOR MOOf MNEMONIC FOfiNAT/OPCOOE

8 44
--------------------

H OABS RA , RB I AS IRA IRBI
--------------------

llF.SCRIPllON: If tie sign bit of Ihe double precision fkrivcd Operand, DC) (i.e.. tic sign b!l of register (RD.
RB + 1 )). is a one. is ncgxivc or 2’s comp!cmcn( is stored into rcgislcr RA and RA + 1. such tiat
rcgisicr RA contains tic iVSH of (he rmuk. Howe\,cr. if tic sign bil of DO is ;I mro. il is stored.
unchanged, into RA and RA + 1. “The condition stmus CS. is scc based on tic mull in register RA
and RA+ 1.

h, RA may equal RB

TiTe absolute value of a number witi a 1 in tie sign bit ana all other bits zcm is tic same word,
and causes fixed point overflow to CCCUr.

~ TRANSFER DESCRIPTION:

P14 <-- 1, exit. if 00 = 8000 000016:

(RA, RA+l) <-- 1001:

(CS) <-- 0001 if (RA. RA+l) = 8000 000016:

(CS) <-- 0010 if (RA. RA+l) = O;
(CS) <-- 0100 if (RA, RA+l) > 0:

~S AFFECTEO: RA. RA+I, CS, PI

DABS
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5.59 I)nubtc nrccision inlc~cr add.

AOOR MODE MNEMONIC FORMAT IOPCODE

8 44
--------------------

R OAR RA, RB I AJ IRAIRBI
--------------------

o OA RA. ADOR
ox OA RA, AOOR. RX

8 44 16
-------------------- ------------------

I A6 IRAIRXII AOOR I
-------------------- --_-------.-_-----

f)i%CRIPTION: lhcdoublepmision Dcrivcd Openlnd(~) isadded mtiecontcnK of Wistcm RAand RA+l.
T~cmsulc(a 2scomplcmcnt 32.bitmm) issiorcd in~gislcn Rt\md RA+l. “fi-zciMSH isin
RA. ~econdition smtus(CS) issclb=d onhcdoublc pmision msulbin R,\andl<A+l. ad
carry. Afixcdpoin[ over flow wusifboti opcmnds zcoftic smcsign mdtiIcsum isof
opposite sign.

RFGISTER TRANSFER DESCRIPTION:

(RA, RA+1)2 <-- (RA, RA+I)l + 00:

I . Ooo and (RAo)l # (RA0)2P14 <-- 1, if (RAO)

(Cs) <-- 0010 if carry = O and (RA, RA+l) = O:
(CS) (-- 0001 if carry = 0 and (RA, RA+t) c 0:
(CS) <-- 0100 if carry = O and (RA. RA+l) > 0:
(CS) <-- 1010 if carry = 1 and (RA, RA+l) = O:
(CS) <-- 1001 if carry = 1 and (RA, RA+l) < 0:
(Cs) <-- 1100 if carry = 1 and (RA, RA+l) > 0;

REGISTERS AFFECTEO: RA, RA+i, CS, PI

l),\RS)A 94
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MI L- STO-1750A (USAF)
2 July 1980

5.60 FTon(inem]inradd.

ADDR t40DE MNEMONIC

R FAR RA. RB

B FAB BR. DSPL

FOR14AT/OPCODE

8 44
--------------------

I A9 IRAIRBI
--------------------

422 8
------- -------------.- 12< BR <15
I 2 10 IBR’I DSPL I BR’ = BR - 12
---------------------- RA = RO

42244
----------------------- 12< BR <15

Liz FABX BR , RX 14jol BR’]8\Rxl BR’ = BR - 12
----------------------- RA = RO

8 44 lB
D FA RA, AODR -------------------- ------------------

DO FA RA. AODR. RX I A8 IRAIRXII ADDR I
------- ------------- ----------------_-

JIF.S CR IFYTIO14: Tle floating point Derived Operand, DO. is floating point added to tic cmncms of registers RA
and RA + 1. ‘he result is stored in rcsistcm I(A and R,\+ 1. Tbc Process of !Ais opcradon is as
follows tic mantissa of the number witi tic smaller algebraic e?.poncnt is shifted righl and the
exponcnl incrcmemcd by onc for each bit shifmd until tic cxponcn~ arc equal. l%e manti-
are ticn added. If tic sum overflows dIc 24-bit mantissa. ticn UIe sum is shif(cd right onc
position, tic sign bit mslorcd. and dtc cxponcm incremcmcd by one. If dtc cxponcm exc=ds
7F16 z a mult of his incrcmcnkwion, wcrflow cccurs and tie opcmtion is terminated. If (he
sum dots not result in exponent overflow. dtc result is normalized. If in tic normalization process
tie cxponcm is dccremcmcd below 8016 &cn underflow cccurs and a zcm is insencd for tic
rcwIL

95 FA KF,\ R, l:,\ li.Y.FA
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REGISTER TRANSFER DE SCRIPT IOti:

n= E,4-EO:

MO <-- MO Shifted Right Arithmetic n Positions, if n > 0 and MA # O:

MA <-- MA Shifted Right Arithmetic -n positions, EA <-- EO, if n < 0 and MO # O:

MA ~-- HA + MO:

MA <-- MA Shifted Right Arithmetic 1 position. MAO C--~Ao. EA (-- EA+l.
if OVM = 1:

P13 <-- 1, EA <-- 7F16, MA <-- 7FFF FF18. exit. if EA > 7F18 and MAo = o:

P13 <-- I, EA <-- 7F16. MA <-- 8000 OO1.S, exit. if EA > 7F15 and MO = 1:

EA. MA {-- normalized EA. MA:

P16 <-- 1, EA <-- 0. MA <-- 0. if EA C 801,9:

(Cs) <-- 0010 if (RA, RA+l) = O:
(Cs) <-- 0001 if (RA. RA+l) < 0:
[Cs) <-- 0100 if (RA, RA+l) > 0:

REGISTERS AFFECTEQ: RA, RA+l. CS. PI
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1111.-S TII-175OA (U S:. F)
2 .fllly 1980

R CFAR KA, RB

roTi!lilT/oljcoo(

8 44
----------- ---------

I AB I RA I RO I
-------------- -------

8 44
0 EFA RA AEIDR --.-------------.---

ox EFA RA ,AODR . RX I AA IRA IRXI
--------------------

16
------------.---- -

I AOOR I
--.------- ..------

]> F.SCR I IYI’ICTN: “Ihc c~[cndccl prccisim tloming point Dmivcd Opccmd. 1>0. is m[cndcd fto:ttin~ point :IchlcJ LO
IJc conmms of rc~istcr lV\. R,\+ 1. and RA + 2. “Ilw result is sturcd in rcgiwcr llI\. M + 1. z.d
RA +-2. “Ihc pmccss uf N1is i)pcmtitul is M follows [hc !mantisl of Ihc m!mbcr wid] [hc sm~?tr
dgcbmic exponent is $hi Add ri~h[ and the chpuncnt is incrcmcntcd by unc ti)r each hit shirtcd,
\\ VIcII the exponents wc cqu:d. tic n!omissm w’c tiddcil. If tbc sum ow’rf lows !hc 39.biI monks,

ticn tic WII is .sbiftcd ri;h[ unc pusiiion. lhc sign bit rcsmrcd. and tic cxpuncnc is incrcmcn[:d
by one. If tic cxponcm cxcccds 7F1b v< a rcsL!ll of his incrcmcnmtimj. uLcrt2tjw recurs aod t.k
opcriuiun is tcrmina [cd. If lhc sum d~-s not rcsul[ in cxpuncnl I.WCFIMW. IIIC resul! is nonnJiLcd.
If in tic nunmlkxion process tic cxpvncu[ is dccrcmcnmd below S016 Lhm undcrf Towm’cufi
and a zero is imcncd fix dIc rcsuh.

REGISTER TRAIISFER flESCRIPTION:

n= EA-OO;

MO <-- MO Shifted Right Arithmetic n positions, if n > 0 and MA # O:

MA <-- NA Shifted Right Arithmetic -n positions, EA <-- EO, if n < 0 and MO # O:

MA {-- NA + MO:

MA <-- MA Shifted Right Arithmetic 1 position, MAO <--&s. EA <-- EA+l,
ifovM= 1:

P13 <-- 1, EA <-- 7F16. MA <-- 7FFF FF FFFF,6, exit. if EA > 7F16 entl MAO = O:

P13 <-- 1, EA <-- 7F15, MA <-- 8000 00 OOOOle. exit, if EA > 7F18 and MAO = 1:

EA. MA ~-- normalized EA. MA:

P16 <-- 1, EA l-- 0. MA <-- 0, if EA < 8016;

(CS) <-- 0010 if (RA. RA+l. RA+2) = O:
(Cs) <-- 0001 if [RA. RA+l, RA+2) < O;
(CS) <-- 0100 if (RA. RA+l, RA+2) > 0:

REGISTERS AFFECTEO: RA. RA+l. RA+2. CS> PI

91 l:F,\R.!JF..\
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1 NIL- SrO-1750A (uSAF)
2 July 1980

5,62 I.ltmlin: n!~,@wdutc vnluc, pi rc.zkrcr.

llflrln MOOE M:IEHON I C ~).

8 44
--------------------

R FAES RA, RB 1 AC IRA IRBI
--------------------

I
I> I:SLV{ 11’flfff. (r the sign bit of Ulc m.miss.l of U)c Ilcrivcd opcr~nd, 00 (i.e.. the contcnrs {if rcgistc!s RB and

R O + I). is a uric. ils fluwing pnin[ nc:ati~c is stored in rcgisrcrs IRA ml RA + 1. ‘IIIc ncgtmi:c of
DO is compuwd by inking tic Fs cnmplcmcnt @f tic m:mtisw ;md Icm’ing ~ expcmcnt
unchong cd.Exccptiom m this :Irc q~alii,c puwcm of (MO: -1.0 x 2’1. .1.0 x 2 . “l%c obsolute
I’:*!uc of dmsc arc: 0.5 x 21. 0.5 x 2- . .... . in oticr words, she 1)0 nmntiss.a isshifkxl ![]gicidly right
onc position and IEIC cxpontm incrcmcm cd. A Iluating poinl O, crflow shall cam if 1)0 is Ihc
snvdlcs ncgmivc number. -1.0 x 21Z1. If tic sign bh of DO is a T.CPJ.it is ssorcd unchmgcd into
R,\ and RA + 1. llIC condition SLIMS. CS. is SC( b:scd on tic rcsuh in register RA md RA + 1.

I ~: R)\ lllidy CC@ RD.

1X3 is ,msumcd w bc a normali7.cd number or tloaling point &o.

REGISTER TRANSFER OEStn IPTION:

EA <-- EA+l. MA <-- 4000 0016. if MO = 8000 00,6:

P13 <-- 1, EA <-- 7F10, MA <-- 7FFF FF 16. exit, if EA > 7F1&;

E.4 <-- EO, MA C-- -MO, if MO i O. MO * 8000 0016:

EA <-- EO, MA <-- MO, if MCJ > 0:

(CS) <-- 0010 if (RA, RA+l) = O:
(Cs) <-- 0001 if (RA, RA+l) < 0:
(CS) <-- 0100 if (RA, RA+I) > 0:

I REGISTERS AFFECTEO: RA. RA+I, CS, PI

1:/\Rs 9s
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NIL- SrD-17SOA (USAF)
2 July 1980

5.63 Sinclc Precision in!ccgs!!hwact.

ADDR NODE NNENONIC

R SR RA , RB

B SBB EIR, nSPL

FORNAT/OPCOOE

8 44
--------- ------- ----

I 01 IRA IRB[
--------------------

422 8
----------------------

I 1 II IBR’I OSPL I
--------.---------- ----

42244
-----------------------

6X SBBX BR, RX 14101BR’151RXI
----------------.--.---

B 44
-.-----------.------

12< BR <15
BR’ = f$R - 12
RA = R2

12< BR <15
8R’ = BR - 12
RA = R2

ISP SISP RA, N I B2 I RA IN-1 I 1< N<16
--------------------

B 44 16
D s RA, ADOR -------------------- --------_---------

DX s RA, AOOR, RX I BO IRAIRXII ADOR I
-------------------- ------------------

8 44 16
-------------------- --------_-_-------

lM SIM RA , DATA I 4/! IRA1211 DATA I
---------------.---- ------------------

~XSCRl PIION: The l)crhcd Operand (DO) is subwacled from tie cmwcms of tic RA register. ‘ETIc result. a 23
complement di~crencc. is srurcd in R:\. Ihc condi[ ion SMCUS(CS) is SC( based on rhc result in
rcgis(cr IV} md carry. A fixed poin[ overflow cccurs if both operands arc ofoppositc signs and
tie derived upcrand is tic $amcs tic sign of tic d! ffcrcncc.

99 Sl{.slill.sllllx.slsl’.s.slii
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f.lll. -SrD-175OA (lJS~F)
2 July 1980

(RA)2 <-- (RA)l - DO. i.e. , (RA) - DO means ((RA) + ~0) + 1:

PI, <-- 1. if (RAO)% # 000 and (fTAo]2 = 000

(Cs) <-- 0010 if carry = O and (RA) = O;
(Cs) <-- 0001 if carry = O and (RA) < O;
(Cs) <-- 0100 if carry = O and (liA) > 0:
(Cs) <-- 1010 if carry . 1 and (RA) = 0:
(Cs) <-- 1001 if carry = 1 and (RA) < O;
(CS) <-- 1100 if carry = 1 and (RA) > O;

REGISTERS hFFf CTEO: RA, cS, PI

I

Sl{,slllisl:l!x. slsl’.s. slil 100
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NiL-SID-1750A (USAF)
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S.64 [)ccri-mcn( IITCIIII IIT ht.:1 m,sitive intczcr,

AODR MOD& MNEMONIC FORh!Ar/OPCOOE

8 44
0

16
OECM }J , AOOR -------------------- ------- --------- --

ox OECt4 N, AOOR, RX I B3 IfJ-l I RX I I AOOR I
-------------------- -------.----------

REGISTER TRANSFER ~:

1 [OA]Z <-- [OA]l - N. where 1 < N < 16:

1 P14 (-- 1. if [OAO]l < 0 < [OAO]2:

(CS) <-- 0010 if carry = O and [oA] = 0:
(Cs) <-- 0001 if carry = O and [OA] < 0:
(CS) <-- 0100 if carry = O and [DA] > 0:
(CS) <-- 1010 if carry = 1 and [OA] = O:
(CS) <-- 1001 if terry = 1 and [OA] < 0:
(CS) <-- 1100 ir carry = 1 and [OA] > 0:

I REGISTERS AFFECTEO: CS, PI

I

101 I IECM
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l!IL-Sri)-1750A (uSAF)
2 July 1980

8 44
--------------------

R !IEG RA. RB I 04 IRA IRBI
--------------------

I
I

I) I:$C’RIPTIC)N: "lllcncZativc (i.e.. thc?scorn?lcmcni) ofdlcl>crivcd Opcrnnd. I>O(i.c.. ticcoI1tcn& of=gistcr

~
llD). isstorcd i!ltomgislcrll,\. "n>cconditioTl slacils, CS. is%tbascd ontic~sull ir)mgistcr O.

I h: “lhc ncga[ibc of zcm is zero.

1 “Ihc negative ui:! nmnbcr with a 1 in tic sign bi( and nll mhcr biN zero is IIIC .umc word. and
CUI.SCSfixed pUilll ovcrilow m wcur.

I REGISTER TRAilSf ER OESCRIPTIOM:

I P14 <-- 1. exit, if 00 = 800016:

(RA) (-- -00:

(CS) <-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

1 REGISTERS AFFf CTEO: RA, CS. PI

Sl{Ci 102
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f.ll L-STO-1750A (uSAF)
2 July 1980

5.66 ~~!!hlc !)rmi$inn !lcxatcrc?istc[.

ADDR KOOE MNEMONIC FORMA 1/OPCOOE

8 44
---.----------------

R ONEG RA, RB I B5 IFIAIRBI
--------------------

DESCRIP’I’ION: “[TIC ncgwivc (i.e.. tic Ts complcmcnt) of tic I)crivcd Opcmnd. DO (i.e.. tic cuntcn= of register
RI) and RR+ l). is smred imo register 1{,! md R,\+ 1 such IIMU register RA conmins tic lvlSH of
dwrcsuh. R1ecundition status CS. isxtb=d onti]crault inmgistcr RAand R,\+l.

m The negative of zero is zero.

Ihe ncgwivc ofa number u,ith a 1 in tic sign hi: and all olhcr MS zero is tic same word, and
camcs fixed poim oscrflow [o caur.

REGISTER TRANSFER ~:

P14 <-- 1. exit, if DO = 8000 000016:

(RA, RA+l) <-- -00:

(CS) <-- 0010 if (RA. RA+l) = O;
(CS) <-- 0001 if (R8, R8+1) < 0:
(CS) <-- 0100 if (RA. RA+l) > 0;

REGISTERS AFFECTEO: RA, RA+l, CS, PI

103 DNEG
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IMIL-STD-1750A (USAF)
2 July 1980

S,67 l)llllhlc nrci%i,ln inlcecrsllhlracl.

ADOR MOOE Mf:EMONIC

R DSR RA . RB

o 0s RA, AOOR
ox 0s RA, AOOR, RX

FORt.tATIOPCOOE

8 44
--------------------

I 07 IRA IRBI
--------------------

8 44 16
-------------------- ------------------

I B6 IRA IRX II AOOR I
-------------------- .-----------------

~: 'lhcdol!blc prt~isit~tl l>crivcd Opcmnd. l)O. isst!lJlractcd frum LllcconlcnK uircgisrcm R,\ and
l{.4+l. 'Il>c Csulls. a2>cumplclt1cnt 32-bit diffcrcnce. isstc]rcd inrcgistcS lt:\and UA+l. “ITIc
hlSt I is RA, “Ihc condition SUINS (CS) is SLYhmcd on tic douhlc precision rcwhs in RA and
RA + 1,.imd carry. A fixed point ovcrllow lKcurs if boti operands arc of opposim sign and tie
derived opcrmd is IIIC same as tic sign of the diffcrcncc.

REGISTER TRANSFER DESCRIPTION:

(RA. RA+I)Z <-- (RA. RA+l)l - 00, i.e. . (RA, RA+l) - 00 means (( RA. RA+I) + ~0) + 1:

PI, <-- 1. if (RAO)l # 000 and (RAO)2 = OO.:

(CS) <-- 0010 if carry = O and (RA, RA+l) = O:
(Cs) (-- 0001 if carry = O and (RA, RA+l) < 0;
(CS) <-- 0100 if carry = O and (flA.17A+1) > 0:
(Cs) <-- 1010 if carry = 1 and (RA. RA+l) = O:
(CS) <-- 1001 if carry = 1 and (RA. RA+l) < 0:
(CS) <-- 1100 if carry = 1 and (RA, RA+l) > 0:

REGISTERS AFFECTEO: RA, RA+l, CS, PI

I

I)SR.I)S 104
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5.6S wncni,i,)l~t,h{r:,ct.

AflDR NOOE MNEI.1ONIC

R FSR RA . R8

B FSB 8R .oSPL

FORtHAT/OPCOOC

8 44
. ------- ------------

I B9 ~RAIRLll
------------ .--.----

NIL- SH2-1750A (IJSAF)
2 JiIly 19120

422 8
---------------------- 12<t3R <15
I 2 II )BR’] DSPL I ER’ = 13R - 12
---------------------- RA = RO

4224 4
----------------------- 12< OR <15

BX FSBX BR, RX 14101 BR’191RXI BR’ = BR - 12
----------------------- RA = RO

B ‘4 4 16
0 FS RA, AODR -------------------- --.--------------.

OX FS RA. AODR, RX I BB IRAIRXII AODR I
-------------------- ------------------

I)HSCR I IV1ON: The flomin~ poim fkrivcd Opcmnd. 00. is Ilomin: poim subtracted from tic contcms of
rc~istcrs It,\ snd RA + 1. “fix result is s(orcd in rcgismrs l{A and RA + 1. Ihc PRXCSS of ~is
operation is as follows tic mmmisu of fhc number witi hc snullcr algcbrtic cxponcm is $hiftcd

ri~h[ and IIIC c~pOncm incmsncmed W onc for CJC!I bil shif(cd until tic cxponcms arc equal. “Ihe
mantis= of lIIC IN is chcn subtmctcd from ( R,\. R:\ + 1 ). If IIIC d] ffcr<ncc ovcrflou,s tic 24. bit
nmmiss?. then i! is shi fled right onc position. the sign bit rcscorcd. and hc cs poncm incrcmcmcd
by one. liL!Ic cxpuncnt CXCCCC2S7F16.% a rcsuh of d)is incrcmcnution. otcrflow ,rcurs and tie
opcmtiml is ccrminatcd. If shc sum dots nm result in exponent owrflow. rhc rcsuh is nommlizcd.
If during dw nonnalimion prcccs tic cxponcn[ is dccrcmcmcd below S016. chcn underflow
BCCUrS and a zero is inserted for dw icsulL

105 FSR,FSII,FSIIY.FS
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l.!ll. -STf)-l75C:l (USAF)
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~ZGISTER “7RA:&F~

n, EA-EI):

1.!0 <-- Ijo .$,hiftad

MA <-- MA Shifted

MA <-- MA - MO:

tui <-- MA Shifted

OESCI:IPTION:

Right Arithmetic n positions. if n > 0 and MA # O:

Right Arithmetic -n positions, EA ~-- EO. if n < 0 anti MO # o:

Right Arithmetic 1 position. MAO <--;AO, EA <-- EA+l,
if OVM = 1;

PI, <-- 1. EA <-- 7F16, UA <-- 7FFF FFi6, exit. if EA > 7F10 and MAO = O:

P13 <-- 1, EA <-- 7F16. MA <-- 8000 0016, exit, if EA > 7F,6 and MAO = 1;

EA. MA <-- normalized EA. MA;

P16 <-- 1. EA <-- 0. MA <-- 0, if EA < 801e;

(CS) <-- 0010 if (RA, RA+l) = 0; .
(CS) <-- 0001 if (RA, RA+l) < 0:
(CS) <-- 0100 if (RA. RA+I) > 0:

R~ AFFECTED: RA, RA+l, CS, PI

Isl{.l;s(l,lsll x.l:s )06
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MI L- STD-1750A (USAF)
2 JIJly 1980

8 44
--------------------

R EFSR RA, RB I Em IRA IRBI
---------- ----------

8 44 16
D EFS RA , ADDR -------------------- --.-.------------ -

ox EFS riA. ADD!l, Rx I 0A IRAIRxII ADOR I
-------------------- ------------------

J3FSCl{llrf[0N: "lhcmtc!ldcd pruisi()!l llo~!ing poi!lLl>crivcd Opcro!ld. M.iscxLcndtd floalingp()int
wb!~#ctcd <romthc cunlcn& ofrcgistcs l{,l. R,\+ l.a!ldl<,\ +2. “llcr~slllt isstt)rcd i!lmgistem
l{,\. R,\+l. aIId l\,\+?. “Ihcpmcssof hisopcmtit]n isas follows cl]clnarltissl (lf(llcn~![nbcr
with ii,.. sn]allcr:,l;cbraic cxponcl>lis slliftcd riSht:!nd U)ccxponcl11 isincremcntcd byunc fur
c:whbitshifmd. L\<hcti O>ccspi)ncnb ;]rcqual. ti)cmanti$us arcstlbcracicd. Ifdwdiffcrcnce
()\,crfl[tws tic39. tlicm.!(l [isa. rhcn [Ilcdiffcrcncc is<l!ificd ri$htunc pusidon, ticsignbi[
rcswrcd. and tic CXPOXIIL is incrcmcnmd. If tic ckponcnt cscecds 7F16 ,S a rcsvl[ of his
incrcnlcnt:t[ion. ()vcrflt,\v wct8sand ti)co[>cration is[crlnini) [cd. litlwsumdocsnm rc’’ukin
cxponcxl[ ovcrllou. rl>c rcsultis normdb.cd. lfdurin~lllc nonnali~ati(>n pwwti>ccx~>uncntis
d~yrcmcmcd below SO,@ Lhcn undcrfluw CCCUI’Sand a z.cro is inscrlcd for rhc rcsuiL

REGISTFR TRANSFEfi DESCRIPTION:

n= EA-EO:

MO <-- NO Shifted Right Arithmetic n positions, if n > 0 and MA # O:

MA <-- MA Shifted Right Arithmetic -n positions. EA <-- EO, if n < 0 and MO # O:

MA <-- MA - MO:

MA <-- MA Shifted Right Arithmetic 1 position, MAO <--~Ao. EA <-- EA+l,
if OVM = 1:

P13 <-- 1, EA <-- 7F16. MA <-- 7FFF FF FFFF16, exit, if EA > 7F16 and MAO = O:

P13 <-- 1, EA <-- 7F16. MA <-- 8000 00 000016, exit. if EA > 7F16 and MAO = 1:

EA. MA <-- normalized EA. MA;

P16 <-- 1. EA <-- 0. MA <-- 0, if EA < 80,8:

(Cs) <-- 0010 if (RA, RA+l. RA+2) = O:
(CS) <-- 0001 if (RA. RA+I, RA+2) < 0:
(CS) <-- 0100 if (RA, RA+I. RA+2) > 0:

REGISTCRS AFFECTEO: RA. RA+l, RA+2, Cs, PI

107
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III L- STD-1750A (USAF)
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5,70 Flo:liinc mint ncca[c rccistcr,

ADDR MODE MN Et.iON IC ~

8 44
--------------.-----

R FNEG RA. RB I BC IRAIRBI
--------------------

DFSCRIP’llOX: ‘fhc 24.bi( mantissa of tic I)crivcd Operand, IJO. i.e.. tic fkm[ins point rmmbcr in rcgisicrs RR
and RI] •F 1. is 2’s complcmcmcd. “Itic exponent remains unclmngcd. ~c r.mul L tic ncgaliw Of
tic oriZin.4 number. is sturcd in RA and RA+ 1. llc 2’s cumplcmcnt ufa flowing poim zero is a
floatin~ poim xcm. E.ccplions 10 tiis arc OR pmrcrs of o$o: .1.0 x 2D and 0.5 x 2“”[: i.e.. when the
mamism is cilhcr SOWI 0016 or4000 O))& ‘IIIc ncytion of O.5 x 2“ is. -l.O x 2“”1: i.e., tic mmtism is
Shif[cd left onc position .md tiIc exponent dccrcmcntcd by one. Con.crscly. lhc ncgtion of. 1.0x
2“ is 0.5 x ?n+ 1: i.e.. bc mcmiissu is shifted tight onc positioo and the ex puncm is incrcmcntcd by
one. A llominz poim ovcrllow CCCUIS for IJIC nc%mion of tic smallest ncgmivc nwnbcr. - 1.0x
2127. A flomiog poin[ undcrllow CCCUIS for tit ncgmion of ILIC smallest positive number. 0.5 x 2“
128. and CJUSCS dTc rcsuh {o bc zero. Tlc condilion sums. CS, is sm bfied on the rcsull in rcgismrs
RA and RA+ 1.

& RA may cqud RB.

REGISTER TRANSFER DESCRIPTION:

P13 C-- 1, EA <-- 7F15, MO <-- 7FFF FF16, exit, if 00 = 8000 007 F16:

I

I

I

P16 <-- 1. EA <-- 0, 14A <-- 0, exit, if 00 = 4000 00 B016:

EA <-- EO+l. MA <-- 4000 OO1,s. if MO = 8000 0015;

EA <-- EO-1, MA <-- 8000 0016. if MO = 4000 0016;

EA <-- EO, MA <-- -MO, if MO # 8000 0016 or 4000 0016:

(CS) <-- 0010 if (RA, RA+l) = O:
(Cs) <-- 0001 if (RA, RA+l) < 0:

(Cs) <-- 0100 if (RA, RA+l) > 0:

REGISTERS AFFECTEO: RA. RA+l. CS, PI

FSF.G Ills
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MI1. -S TD-l75flA (IJSAF)
2 July 1980

5.71 Sil!zlc !,r,:ci.il,!l ill!cct,r:Tlt!ll i!%l,::.i[!l !6. hjiprn:l!lc!.

AUflR IIOIIE t.WE:.10fl [C FORNAT/OPCOQ~

8 44
-------- ..-..-.------

R NSR I?A , RB I cl IRAIRBI
--------------------

8 4 4
---------------.----

lSP MISP RA, N I C2 I RA IN- I I 1< N<16
------------- -------

8 44
--------------------

ISN MSSN RA, N I C3 I RA IN-l I 11 N$16
--------------------

8 44 16
D M RA . AOOR -------------------- ------------------

ox Ns RA ,ADOR . RX I co lRA) RX)) AODR I
-------------------- ---------------- .-

8 44 16
-----------------.-- ------------------

IM NSIM RA, DAIA I 4A IRA1411 OATA I
-------------------- ---------------- --

~F.SCRIP’l’10N: “flc Ocrivcd Opcmnd. IXJ. is multiplied by tic con[cnu of rcgiwr RA. “fhe LSH of tic rcsulL a
16-hiL 2’$ complcmcn[ intc~er. is smrcd in rc.gistcr R,\. “IIIc Condilion Stows. CS. is scl h.mcd on
tic result in rqist:r R,\. A fixed puiol mcrflow occut’s if(I) budl operands wc of tic same sign
and LIIC \lSFl orlhc pmduc[ is not zero. or tic sign bit of Uw LSH is not zero. or (?) if dw
upcrands arc oioppositc sign and tic klStI of tic product is not FFFF16 or tie sign bil Of Lhe
I. St{ is no~ one. ,\ fw.cd point ovcrAuw dots nol wcm if citicr of tic operands is zcm.

REGISTER TRANSFER DESCRIPTION:

(RQ, RQ+l) <-- (RA)l X DO:

(RA)2 <-- (RQ+l):

P14 <-- 1, if f(RAo)
1 , DOO and ((RQ) # O Or (RQ+l O) = 1)) ‘r

((RAO) # 000 and ((RQ) # FFFF16 or (RQ+IO) = O) and
(( RA)l # O and 00 # O)}:

(CS) <-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

REGISTERS AFFECTEO: RA, CS. PI

109 hlsI{.\llslJ.Al lsY.\ls,ilslxi
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5.72 $inclc fucci%iotl inlmcr mtinlv wilh 3?-llil ur~.

At)OR t400L M:IE:.1ONIC 10i?l.!Ar/OPCOOE,

R MR

El MB

BX mlx

o N
ox M

I
lM MIM

8 44
. -------------------

RA , RB I C5 IRA IRBI
--------------------

422 8
---------------------- 12< L3R <15

BR,l)sPL [ 1 12 [BR’[ oSPL [ BR’ = CiR - 12
---------------------- RA = R2

42244
----------------------- 12< BR<15

BR, Rx 14101 FIR’ 161Rx I BR’ = BR - 12
----------------------- RA = R2

RA , AOOR
RA ,ADDR , RX

B 44 16
-------------------- ------------------
I C4 IRA IRX II AOOR I
-------------------- ------------------

8 44 16
-------------------- ------------------

RA. OATA I 4A IRA1311 DATA I
-------------------- ------------------

f-)-): llc Ckrivcd Opcrmd. T)O. is mul(iplicd by [hc conmms of rcgismr RA. “Ihc rcsulL a 32-hiL 2’s
complcmcm intc$c’r, is slurcd in mgis:crs RA and RA + 1 with IJIC MSH of tic product in rcgiswr
RA. TIIc Condition Sums. CS, is SCI based on the rcsuh in registers R,\ d RA+ L

~~: ~ = (RA) = 8cIOfJ (tic Ia%cs( ncgati~e m!mbcr). tic. DO x (RA) = 4CW300000.

REGISTER ~ DESCRIPTION:

(RA, RA+l) <-- (RA) X 00:

(CS) <-- 0010 if” (RA. RA+l) = O:
(CS) <-- 0001 if (RA, RA+l) < 0:
(CS) <-- 0100 if (RA, RA+I) > 0:

REGISTERS AFFECTEO: RA, RA+l. CS

.\ll{,\lll.\l lls.\l.Jll\l 110
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R Ohlll RA , R13

!111 -ST D-1750A (USAF)
2 July 1’390

F@ R1.lAT/OPCOD~

8 44
---------------------

I C7 IRA IRBI
--------------- ..---

B 44

I 0 01’4 flA, ADUR --------------------

DX DM RA, ADUR, RX I C6 IITAIRx I
--------------------

16
------------------

I ADDR I
-------.-----_----

l) F.SCftll’”IIOX: “IIIc d(luh!c precision Ikrifcd Opcrnkl, 1)0. a 32W Tsco,nplcnwm lnumhcr. is mtjltil]lictj by
Lhc cunlcms Orrcgisicfi R,\ and I(A+ 1. a .l?.bi[ ?s wmpl?mcm numhcr, wid] UN MSll in RA.
“Ihc l.Stl Ilr[hc prthkw is rct:!incd in I{,\ and 11A+ 1 m J 32.bit. ?’> olmpkmcnr In,!!tlbcr. “lhc
MSH is lost. “lhc Comli[icm Sulks, CS. is set h.vcd on d]c douhlc prwisitw rcwl[ in rqistcrs RA
;md K,\ + 1. ,! fixed uoin[ overflow occurs ir( 1) hodl [mcrands tirz ut’ d]c wmc sicn and tiIc hlSEl
orthc pruduc[ is mu mm. or th sign bi[ of tic I.SH is m mm. or (2) ii’d>c cpcmds m or

I
Oppmilc sign wd UIC\lSl{ ordw pruduct is not l’l:l’t’ El: f:t:lti or dm >ign bit of [hc 1.SH is no[

I OIIC. A tixcd point orcrfluw dots not cccur irci{hcr of UIC opcmnds is /.cro.

I R[Gr STFR TRANSFCII DE SC IT IPTIOtl:

I (RQ, RQ+l. RQ+2, RQ+3) <-- (RA, RA+l)l X 00:

(RA, RA+l)Z <-- (RQ+2. RQ+3):

PI, <-- 1. if f(RAo) 1 s Dc)o and (( RQ. RQ+l) # O Or (FfQ+20) = 1)) ‘r

(( RAO) # 000 and (( RQ. RQ+l) # FFFF FFFF15 or (RQ+20) = O) and

I {(RA)l # O and DO # O}):

(Cs) <-- 0010 if (RA. RA+l) = O:

(Cs) <-- 0001 if (RA, RA+l) < 0:
(CS) <-- 0100 if (RA. RA+l) > 0;

REGISTERS AFFECTED: RA, RA+l, CS, PI

Ill
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MI L-STD-1750A (USAF)
2 July 1980

R FuR RA , RB

I

~fiTIOPCOOE

B 44
-------------- ------

1 C9 IRAIRBI
--------------------

422 8
----------------------

B FMB BR, OSPL I 2 12 IBR’I OSPL I
------- ---------------

42244
----_-------_-------.--

BX FMBX BR, Rx 14101L7R’IAIRX{
-----------------------

8 44

12< BR <15
BR ‘ =BR -12
RA = RO

12< BR <15
BR’ = BR - 12
RA = RO

16
0 FM RA, AOOR --.---------_-- :---- ------------------

ox F 14 RA. AOOR, RX I C8 IRAIRxII AOOR I
-------------------- ------------------

I> F.SCR I PI’ION: ‘fhc flooting poinl Ocrivcd Opcmnd. DO. is floating poini muliiplicd by dIc comcms of mgistcr
RA and RA + 1. ‘flc result is stored in rc$is(cr RA and RA + 1. l%c prmcss of the operation is as
follou,$ OIC caponcnts of tic operands arc added. [f tic sum cxcccds 7F,fi a Ilosting point
overflow mcws. If tic sum is ICSSdun 80,6 lhcn undcrllw occurs and LIICrcwlt w 10 zero. ‘fhe
operand montissm xc nudiiplicd md IJc I’CSUI[nor?mli~cd md s[orcd in RA md RA+ 1. An
cxccpcional cmc is when h,dl upmnds arc nc~mirc POWCIS of LWO: (-1.0x 2“) x (-1.0 x 2m): tie
rcsultis a0.Sx2n-m+l, If n + m = 7F16 his shall yield m exponent ovcrllow. floating
poim overflow occurs. Also. it is possible LImt tic normalintion proms may yield an cxponem
underflow: if his omum. ~cn tic result is forced m zero. The contiltion sums CS. is set bmcd on
dIc result in RA and RA + 1.

l.”\ll{,l\ lli.l~\ll!s,l:\l 112
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;41L-STTI-1750A (L::F)
2 July 1900

P13 <-- 1. EA <-- 7F18, MA <-- 7FFF FF16. ea it, iF n > 7F16 and t4Ao = f.lOo:

PI, <-- 1, EA (-- 7F16. MA <-- 8000 00,6, exit. if n > 7F16 and MAO # MOO:

P18 <-- 1. EA <-- 0, t4A <-- 0. exit, if n < 8016:

MP <-- MA x HO: (integer multiply)

MP <-- MP shift left 1 position:

n<-- n+l, MP0.Z3 (-- 4000 00t6, if MPO. Z3 = 8000 0016:

PX3 <-- 1. EA <-- 7F16, PIA <-- 7FFF FF16, exit, if n > 7F16 and MPO = O:

P13 <-- 1, EA <-- 7F16, MA <-- 8000 0016, exit, if n > 7F18 a,”d MPO = 1:

n, MP <-- normalized n, LIP;

P16 <-- 1. EA <-- 0, W <-- 0, exit, if n < 8016:

EA <-- n:

MA <-- MP0.23:

(Cs) <-- 0010 if (“RA. RA+l) = O:
(Cs) <-- 0001 if (RA. RA+l) < 0;
(Cs) <-- 0100 if (RA. RA+l) > O;

REGISTERS AFFECTEO, RA, RA+l, CS, PI

113
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1.111.-STD-175OA (USAF)
2 July 1’380

AOOR MOI)E -Mti[MofIIC ~.bl T/OllCODE

8 44
--------------------

R EFMR RA. RB 1 CB lRAIRB/
--------------------

8 4 4 16
D EFM RA. AOOR -------------------- ------------------

I ox EFM RA ,ADOR , RX i CA IRAIRXII ADOR I
-------------------- ------------------

I) I%CRIP’I’ION: ‘Ihc cx[cndcd prccisicm Iluwing Derived Opcrmd. E)O. is cx[cndcd floating point mukip!icd by
tic conkwc< of rcgistcn W}. RA + 1. and RA + -?. 171c rcsuh is smrcd in rrg;skm RA. RA + 1. md

I
11A+?, ‘ltm pruccss of dw opcr:ltiun is as follows: shc cxpcmcm of tic opcrmds .ve added. If tic
sum cxeecds 71:16 a fkming point overflow sxcurs.. It dIC sum is Icss LIMn SO1ti tiwn underflow
wcurs and the rcsuk S[ w ~cro. l%c opcmnd mamisxu arc muhiplicd and shc rcsuh normalized
and slorcd in RA, RA + 1, and RA + 2. The condition stmus. CS. is set based rm dm rcsuh in RA.
IL!+ 1. md RA +2.

114
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MI L- STD-1750A (uSAF)
2 July 1900

I

REG[S[F. R TRA!ISFER DfSCRIPTION:

n= EA+EO:

P13 (-- 1, EA <-- 7F16, MA <-- 7fFF FF FFFF16, exit, if n > 7F16 and MAO = MOO:

PI, <-- 1, EA (-- 7F,6, MA (-- 8000 00 0000,6, e~it. if n > 7F16 and MAO # MOO:

P16 <-- 1, EA c-. O, MA <-- 0. exi t., if n < 80,6:

PIP <-- MA x MO: (inteoer multiply)

MP <-- MP shift left 1 position:

n <-- n + 1, MP0.39 <-- 4000 00 000016. if MP0.3Q = 8000 00 000010:

P13 <-- 1, EA <-- 7F16, MA <-- 7FFF FF FFFF16, exit, if n > 7F16 and MPQ . 0:

P13 <-- 1, EA <-- 7F16. MA <-- 8000 00 000016, exit, if n > 7F16 and MPO = 1:

n, MP <-- normalized n, MP:

P16 <-- 1. EA C.- O, MA <-- 0, if n { 8016:

EA (-- n:

MA <-- MP0.39:

(Cs) <-- 0010 if (RA, RA+l, RA+2) = O:
(Cs) (-- 0001 if (RA, RA+l, RA+2) < 0:
(Cs) (-- 0100 if (RA. llA+l, RA+2) > 0:

~ ~: RA, RA+l, RA+2, CS, PI

I 115
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MI L- STD-1750A (USAF)
2 July 1980

S.76 Snelcnrmisioni l>[c:crdi$idcwirl? lh-hi!diridcml.

.4DDR MODE

R

lsP

1 Sfl

o
ox

IM

lYscRltWc)s:

MN Et40NIC FORN4TIOPCOOE

8 44
--------------------

OVR RA , R8 I 01 IRA IRB{
--------------------

8 44
------------------ ._

OISP RA, N I 02 I RA IN-1 ] l~Nf16
------------------ . .

8 44
------------------.-

OISN RA, N I 03 [ RA IN-1 I l< N~16
------------------.-

8 44 16
Ov RA, ADOR -------------------- ------ .-----------

Ov RA, ADDR, RX I 00 IRA IRX II AOOR I
-------------------- ------------------

8 44 16
-------------------- -.----------_--.--

OVIM RA, OATA I 4A IRA1611 OATA I
-------------------- ------------------

“Ike cOnlcnLs or register RA xc di,idcd by tic Ocri.cd Operand. DO. a single precision. Zs
complcmcm mnnbcr. “IIIc rcsLdL is ssorcd in rcgismrs R:+ and RA + 1 such tlxu RA stores tie
single precision imcger qumicnc and R.!+ 1 Qorcs tic remainder. ‘IIIc Condition SUNS. C’S, is SCI
bascdon tilcwsultin R,\. tl fixcdpoint overflow occuniftic di\,iwr. W,iszcro, orif U1e
di.idcnd is 800016 and IAc divisor is Fi-TF1&

‘Jhc sign of LIIC non-.?cro remainder is IIIC $amc as tic sign of tic dividend.

REGISTER TRANSFER DESCRIPTION:

(RA. RA+l) <-- (RA) / DO:

P14 <-- 1, if 00 = O or (RA = 800016 and 00 = FFFF16):

(CS) <-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

~ AFFECTED: RA, RA+I, CS. PI

!)\l/.l)lsl,.l’) lsx,l)Y.l)Yl\l 116
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I

NIL-SII)-17,5011 (USAF) I
2 July 1980

5.77 N!}!lcl~r\~i.iuM! ccrdivi(lc wii113?. hi[di\tic@.

~ FWOQ HNENONIC FOITNAT/OPCOOE

8 44
--------- -----------

R OR RA , RL7

0 OB ER, OSPL
-.

BX OBX BR, RX

o 0 FTA, AOOR
ox o RA . AOOR , RX

05 IRA IRBI
-------------------

422 8
--------------------- 12 SBR <15

1 13 IBR” I OSPL ] BR” = BR - 12
------------------- . RA = R2

42244
----------------------- 12~flRf15
14101 BR’\7]Rxl BR’=BR -12
_____ ------------------ .RA=R2

8 44 16
---------------.---- ------------------

1 04 IRAIRxII AOOR [
-------------------- -----------------.

8 44 16
-------------------- --.------.--------

lM OIM RA , OATA I 4A IRA15[I OATA I
-------------------- -----.---------._-

f)FSCR IPTION: The comcnls of rcgis[cm KA and RA + 1. a double precision 2s complcmcm number. arc divided
by tic Derived Operand. DO. a sin2Jc precision. 2’s comp(cmcnc number. RA comains dIc MSI{
of dIc 3?-bit disidcnd. “llIc result is smrcd in regiismrs RA rmd M + I SLlch km RA scores &c
single precision integer qtioticm and RA -!-1 smrcs [hc rcmoindcr. “I1lc Condition Swum CS, k
w b~$cd on tic rcsuh in RA. A Wd poin[ ovcrflnw cccws if Ihc divisor CCWIS ZCKI or if tie
magnitude of dw MSH of tile dkidcnd is cqud to or grmtcr than dw magnimdc oi tic divisor
(i.e.. tic qumicnr c.xcccds IS bk).

~: “flw sign of the non-zero remainder is tic same= hat of dw dkidcnd.

REGISTER TRANSFER OCSC RIPTION:,

(RA, RR+l) <-- (RA, RA+l) / 00:

?14 <-- 1, if 00 = O or I(RA)I > IDOI:

(CS) <-- OO1O if (RA) = O:
(CS) <-- 0001 if (RA) < 0,
(CS) <-- 0100 if (RA) > 0:

REGISTERS A~O: RA. RA+l. CS. PI

117 I)lt.l)ll.l )l!x.ll,l)lsl !
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III L-S II I-1’ J50,A (USAF)
2 July 1930

8 44
--------------------

R ODR RA . RB I 07 IRA IRBI
--------------------

D Do RA. ADDR
ox Do RA, AOOR, RX

8 44 16
-------------------- ------------------

I 06 tFMtRXll AOOR I
-------------------- ------------------

I) FSCRIPITON: "lticcon[cnB [lfmgis[cm R,\n!td RA+l. adoublc prmisiotl Tscomplcmctl[ number. amdividcd
byticlkrivcd Operand. llO. adoublc pwision 2"scumplctncnc tlumbcr. RAcont~insd]c MSH
of Lhc32.bildividcnd. "llcqLloticnt partoftic inlcgcrml!ll is Qorcdin rcgisLcm RAJnd KA+l
(uitimc MS}lin RA)mddw mmai[ldcrislosL “fl]c Condition SuIus, CS. issctbxedon Lbe
r&ultsin rcgislcm U.4n!ld UA+l. A li.xcdpoinL owrlTouoccmsifticd Kisor.OO,isz cro.orif
tic dividend is 8003,6 and !hc divisor is FFFF16

REGISTER TRANSFER DESCRIPTION:

(RA, RA+I) <-- (RA. RA+l) / 00:

PI, <-- l,if DO = o or {RA = 600016 and 00 = FFFF16):

(CS) <-- 0010 if (RA, RA+l) = O:
(CS) <-- 0001 if (RA. RA+l) < O;
(Cs) <-- 0100 if (RA, RA+l) > 0:

REGISTERS AFFECTEO, RA, RA+l. CS, PI

I) I) R.1)11 118
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S79 I’l(l:!lin?ptlil][tlu.

ADDR f.10LIE ~lFi.loN1c

R fDR RA , RB

MI L- STD-1750A (uSAF)
2 July 1900

FOR14AT/OPCODE

8 44
--------------------

I D9 IRA IRBI
--------------------

422 8
---------------------- 12~8Rf15

B FOB BR, OSPL I 2 13 lBR’1 DSPL I BR’ = 8R - 12
---------------------- RA = RO

8X FOBX BR. RX

42244
----------------------- 12< EIR~15
14101 BR’IBIRXI BR’ = BR - 12
----------------------- RA = RO

8 44 16
D FO RA , ADOR -------------------- ------------------

ox Fo RA, ADDR, RX I 08 IRAIRXII AOOR I-------------------- ------------------

IWSC!{lF’llO?J: “Ibc floating point nllITIhZI in rcgislcrs RA .md RA+ I is divided by tic floating point Derived
Opcmnd. DO lhc rcsuk is s[orcd in register 1{,1 md R.++ 1. A flwing point wcrflow cams if
tic exponent rcsuh cxcccds 7FL6 at m? pbim in [i?c calculation prcccss. Undcrtlow IXCUK if tic
cxptmcm result is Icss ban 8016 at any puim in UIC process. If L!ndcr flow Hum ticn tic
quuticm is ftxccd 10 7.crO. A disidc by zcru yields a Iloxing poim o.crflow.

119 l;l)l<.l~l )11.ll)ilx.l;l)
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MI L- STD-1750A (uSAF)
2 July 1980

REGISTIR rRANSFER LIE SCRIP TION:

n= EA-EO:

PI, <-- 1, EA (-- 7F16, MA <-- 7FFF FF15, exit.
if MAO = l.iOo and {n > 7F16 or 00 = 0};

P13 <-- 1, EA <-- 7F16. MA <-- 8000 0016, exit,
if MAO # MOO and {n > 7F16 or DO = O):

P16 <-- 1, EA <-- 0, MA <-- 0, exit. if n < 801~:

MQ <-- MA / MO:

MQ <-- MQ Shift Right Arithmetic 1 position, n <-- n + 1, if IMQI L 1.0:

P13 <-- 1, EA <-- 7F16, MA <-- 7FFF FF15. exit. if n > 7F16 and MQO = O:

P13 <-- 1, EA <-- 7F16, MA <-- 8000 0016, exit. if n > 7F18 and MQO . 1:

EA <-- n:

MA <-- MQ0.23:

(CS) <-- 0010 if
(CS) <-- 0001 if
(CS) <-- 0100 if

REGISTERS AFFECTEO:

tl)l{,l~l)ll.l; l)lls.f;i)

RA, RA+l) = O:
RA, RA+lj < 0:
RA, RA+I) > 0:

RA. RA+l, CS, PI
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MI L- STO-1750A (USAF)
2 July 1980

5.S0 FAmdrd wcciJtm Il(min: mj~.

AOOR MODE MN[140N1C FORht/l T/OPCODE

8 44
--------------- -----

R EFOR RA, R13 I 00 li_rAf Rf3[
--------------------

8 44 16
0 EFD RA, AOOR -------------------- ------------------

ox EFO RA, AOOR. RX I DA IRA IRX II AOOR I
-------------------- ---------.--------

J) ASCRIPTION: "lhcconcen[s [>frcgi$!cm R,\. l{,\+ l.i]ndlt,\ +2arccztcndcd pmyisi[ln fl[lating p~intdi~idcdby
tic cx[cndcd precision floating point Ikrh cd Operand. 1)0. llIC rcsLll[ is S.tnrcd i!s register %$,
RA+l. imd RA+2. t\ floa[ing point overflow mct)=iftic cxpu!)crl[ rst!l[cxcccds 7Fi6atany
ptilltin tilccalculatio npmcs. Llndcrflow mcufiif tic.mpo!lcnt multislc%s ti:ll!S016 at any
point inticproccss. lfundcrfluw mus. ticn U1cqLlu!icnl is fomcdlOzcrO. ,\dlVidcby7.ero
yichlso Iloating puintuvcr flow.

REGISTER TRANSFEfl DESC RI PTION:

n= EA-EO:

PI, <-- 1. EA <-- 7F16. MA <-- 7FFF FF FFFFIS,, exit,
if MAO = MOO and (n > 7F16 or 00 = O):

P13 <-- 1, EA <-- 7F16. MA <-- 8000 00 OOOOia, exit.
if HAO # MOO and {n > 7F16 or 00 = O);

P16 (-- 1. EA <-- 0. MA <-- 0, exit, if n < 801a:

MQ <-- MA / MO:

MO <-- MQ Shift Right Arithmetic 1 position, n <-- n + i. if IMQ[ 2 1.0:

P13 <-- 1, EA <-- 7F16, MA <-- 7FFF FF FFFF16, exit. if n > 7F16 and MQO = 0:

PI, <-- 1, EA <-- 7F16, MA <-- 8000 00 000016. exit, if n > 7F1S, and MQO = 1;

EA <-- n;

MA <-- MQ0.39:

(CS) <-- 0010 if (RA. RA+l, RA+2) = 0:
(CS) <-- 0001 if (RA. RA+l. RA+2) < 0:
(Cs) <-- 0100 if (RA. RA+l. RA+2) > 0:

REGISTERS AFFECT CO: RA, RA+I. RA+2. Cs, PI

121 IT--[) IC.I-I’I)
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MI L-SID-1750A (USAF)

I Z July 1980

5.81 inch!sivc locical OR

ADDR MOO~

R

B

BX

D
DX

1 N

JliSCR [WON: llc Ocrivcd Operand, W. is bit-by-bit inclusi,cly ORcd witi tic contcms of RA. The result is
uorcd in rcgiswr RA. “IIK condition status CS. is sm bawd on the result in register RA.

f.ffJEf.fo)/ I c FORMAT IOPCOOF.

8 44
.--------------.----

ORR RA , RB I El IRAIRBI
--------------------

4Z2 8
---------------------- 12< BR <15

ORB BR, DSPL I 3 ]0 IBR’I OSPL I 8R’ = BR - 12
---------------------- RA = RZ

42Z44
----------------------- 12 SBR <15

ORBX BR , RX 14101 BR’[FIRXI BR’ = BR - 12
----------------------- RA = R2

B 44 16
OR RA, AOOR -------------------- ------------------

OR RA, AOOR, RX I EO IRA IRX]I AOOR I
-------------------- ------------------

B 44 16
-------------------- ------------------

ORIM RA, OATA I 4A IRAIBII DATA I
-------------------- ------------------

REGISTER TRANSFER DESCRIPTION:

(RA) <-- (RA) V 00;

(CS) <-- 0010 if (RA) = 0:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

REGISTERS AFFECTEO: RA, CS

I

I 01{ 1{.01/ 1{.01{ [!s.01{.0[< I\f }22
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MI L-5 TD-1750A (USAF)
2 July 1980

R ANDR RA , RB

B ANDB 8R .OSPL

BX ANDX t4R, RX

D AND RA , ADOR
ox AND RA, ADDR, RX

FoRt4AT/oPcooE

8 44
--------------------

I C3 IRA IRBI
--------------------

422 B
---------------------- 12< BR~15
I 3 II 1BR41 DSPL I OR’ = BR - 12
---------.------------ RA = R2

42244
----------------------- 12 fBRf15
14 IO IBR’IEIRXI BR’=BR -12
----------------------- RA = R2

B 44 16
--------.----------. ------------------

I E2 IRAIRXII ADDR I
----.---------------- ------------------

8 44 16
------.------------ ------------------ -

IM ANDM RA. DATA I 4A IRA 1711 OATA I
---------.---------- --_--_-.--_-------

I l) F.SCRIPIION: "~c~crivcd Oi]cmnd. DO. is bit-by -bit,\ N'l)cd~\,iti ticconlcnb ofmgislcr R,f. lhcrmultis
storcdin rcgistcrl<,l. '13Ccc1nditi@n sL?lus. CS. i5Stbawd o]]ticmull in Rgis[cc R,\,

REGISTER TRA~lSFER DESCRIPTION:

I (RA) <-- (RA) t 00;

I
(CS) <-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

1 REGISTERS AFFECTEO: RA, CS

123
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IIIL-STD-1750A (USAF)
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5,S3 &lllsivc lo?icfllOl{.

AODR I.IOOE }IIIEI.1O)JIC FOR1.lAT/OPCODE

8 44
--------------------

R XORR RA. RB [ E5 IRA IRBI
--------------------

B 44 16
D XOR RA, ADOR -------------------- ------------------

ox x!7R RA, AOIJR, RX I E4 IRAIRXII AOOR 1, ‘
-------------------- ------------------

8 44 16
1 -------------------- ----------------- .

lM XORM RA, OATA I 4A IRA1911 DATA I
---------- ---------- -----._-----------

I)ESCR IFWCJX: ~cDcrivcd Opersnd. ~.isbit-by-biI cxcl[lsivcly ORcdwich tiecontcnK of RA. ~lcrmultk
worcd in R,\. “The condition smws, CS. is sm bmcd on tic result in RA.

REGISTER TflANSFER DESCRIPTION:

(RA) <-- (RA) @ 00:

(CS) <-- 0010 if (RA) = 0;
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

REGISTERS AFFECTEO: RA, CS

I

I

I

124
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MI L- STD-1750A (uSfiF)
2 July 1980

S.S4 l.o!ical N,\FJll

ADDR NOOE MNEMONIC.

I
R NR RA , RB

FOUNATIOPCOOE

8 44
--------------------

I E7 IRA IRBI
--------------------

8 44 16
D N RA, AOOR -------------------- ------------------

ox N RA, AOOR. RX I E6 IRAIRXII AOOR I
-------------------- ------------------

8 44 lB
-------------------- ------------------

IM NIM RA, OATA I 4A IRAIBII DATA I
-------------------- ------------------

~FSCRlfTIOiV: 7hc Dcritcd Opcmnd. ~.istit-by-bit loQcolly N/\ N~dwiih ticconte116 ofmgisLcr R/\. "llc
rcsukisssorcdin R,\.

~. "~clogicaI NOTofamgis[crcon bcatuincd witi~~NR ins1n]ctionwitiRA = RR

REGISTER TRANSFER DESCRIPTION:

(RA) <-- ~RA) t 00:

(CS) <-- 0010 if (RA) = 0:
(Cs) <-- 0001 if (RA) < O;
(es) <-- 0100 if (RA) > 0:

REGISTERS AFFECTEO: RA, CS

125
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5.S5 Cm\w[Romincn pint lu]h.tit imc?cr.

~ mo~~ MM EMON I C FORMAT /OPCODE

8 44
--------------------

R FIX R6 , RB I E8 IRA(RBI
--------------------

IY?SC’RIPI’K)N: nlcit?tcgcr ~fionof U]cfl(]:,ling point DcriicdOpcratld. DO(i.c..l hccon[cnKo fmgiacmRB
and I< C.+l). is$turcd iowrcgistcrR.A. lftilcacula] I’JIIWU<LIIC ~fluoling poinlcxponcnlis
grca[cr ti>:!n OFlb. ficn R,!rcmains uncll:tn$cd andafixcd poin1ovcrflu$vwux “Ihccondition
status. CS. is sc basal on rhc mult in Lt

E!3EU-E TRA~sFER DEsc~IpT1oN:

P14 <-- 1, exit, if EO > 0F)6:

(RA) l-- Integer portion of DO:

[CS) <-- 0010 if (RA) = O;
its) <-- 0001 if ~RAj < 0:
(Cs) <-- 0100 if (RA) > 0:

REGISTERS AFFECTEO: RA, CS, PI

Flx
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2 July 1980

AI)I)R MOOE t4!! E :!ON I C FOR1.lAr/OPCOOE

8 44
--------------------

R FLT RA , R8 I E9 IRA IRBI
.------------------.

1>}’SCRIVl”lOh’: “lhcinmgcr l)crivcd Opcr:md. l>Oli. c.. tic con[ms of mgislcr R l)), is convcrwd 10 Single
l'r~ision ll(~;ltinS poirltfumat:!!ld sLorcdin rcgistcr R,\alld R,l+l.’ll~c cundi[iun sum!s.CS.is
w[bfi-d{~tltllcr.sklllsin I(.A :IWJ l<,\+ l.mlctlpcratit> nprtXcssi$;!s folluws: “Ihccsponcnt is
illi[i:lllyco[~sidcrcd [o bc OF1& “Ihc inmgcr WIUL’ in RR is norm.lliz.cd. i.e.. the number is IcR
shifted al]dd)c capc]!lcn[ d-rctncn[cd forcach d)ir[urltil lhcsign ~t:lndlhc !lc.xtblSBam
unequal, and tic exponent and mantissa s[orcd in tic proper Iidds of RA md RA+ 1.

M!& R,\ may equal RD.

,\n in[cgcr zero, lJIOO1b isconvcncd toafloating puintzeru. iX1241@3CQ1K

REGISTER TRANSFER OESCRIPTION:

EA <-- 0, MA <-- 0, exit. if (RB) = O:

EA <-- OF16:

MA <-- (RB):

EA. MA <-- normalize EA, MA:

(CS) <-- 0010 if (RA. RA+l) = O:
(CS) <-- 0001 if (RA. RA+l) < 0:
(CS) <-- 0100 if (RA, RA+l) > 0:

REGISTERS AFFECTEO: RA, RA+l, CS

H .T
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5.S7 Cnn$cr[t itcndcdl >rccisi{lnf lnatincn #lintto32-hiti i?icecr.

ADDR MODE NNEKON I C FORMATIOPCODE

8 44
--------------------

R EFIx RA, R8 I EA IRA IRBI
--------------------

I> F.SCRIP’I’ION: ~eintcgcr por~ion oftllcfloating poil][Ilcti~cd Operand. ~O.c.. ~lcconlcn~O fmSisLcmRR.
RB+l. and RB+2). issmrcd inturcg,istcr l<,\ and R,\+l. lfticxtw.,l ~alucoftic ~floa(ing ,
point cxpuncni is grca[cr km 1F16 then RA and RI\+ 1 remain unchanged and a fixed point
Owrflowoxum 7hccondition slmus,CS .issc[basc donthcmsul 1inRAondUA+l,

~: ‘fhc dgorihm h-uncmcs um’md zero.

~ TRANSFER DESCRIPTION: . . .. ... . . . . ... . .

P14 <-- 1, exit, if EO > IF16:

(RA. RA+l) <-- Integer portion of 00;

(CS) <-- 0010 if (RA, RA+l) = O:
(Cs) (-- 0001 ~f (RA, RA+l) < 0:
(CS) <-- 0100 if (RA, RA+l) > O;

REG ISTERS AFFECTEO: RA, RA+l, CS. PI

Iil:[x In

I
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ADOR MOOE MNEMONIC FORf.lAT/OPCOOE

8 4 4
.--------.----------

R EFLT RA, RB I EB IRA IRB,
--------.-----------

[M-.SCl<l PTl0N: 'lhcdn/lblc pmcisio]lintcgcr l)crivcd Opemnd. l)O(i,c,. ticco!l[cou ofmgistcm RBmd
R El+ 1). is con) crIcd m F.x[cndcd Precision flm$iin~ point format and smrcd in rcgisccr RA.
RA+l. ond R,\+2. "ll]ccondilion slJ1lls. CS. isw[hmcd onthcm~llt in[tA. RA+l. and
ltA+2. ”llc{,pcralio!l pmsis,m follows: “lhcesponenl isini[iil yconsidcrc d[obelFIGThc
imcgcrwlucin RR. RB+l isnormabzcd. i.e.. ticnulnbcr islcilti>iftcd andticcxponcnt
dccmmcn[cd for c?ch shift umil tic sign bit and the next k4SB arc unequal. md tic cxponcn[ and
mantissa scored in tic proper Iicld of RA. RA + 1. and RA + 2.

& RA llMy equal R El

An inlegcr 7.cm. CCWl COC0,6. k convened 10 m cxtcndcd floating point zero, COIN COOO 000016

REGISTER ~ DESCRIPTION:

EA <-- 0, MA<-- O, exit. if (RB, R8+1) = O:

EA <-- 1F16, MA<-- (RB, RB+l):

EA. MA <-- normalized EA, MA:

(CS) <-- 0010 if (RA, RA+l. RA+2) = O:
(CS) <-- 0001 if (RA. RA+l. RA+2) < 0:
(CS) <-- 0100 if (RA. RA+l, RA+2) > 0:

REGISTERS 8FFECTEO: RA, RA+I , RA+2, C6

129
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5.89 ~IIQC Mm in rmis[ cr.

~
ADDR k100L MNEf40NIC FORMAT /O PCODE

~
8 44

--------------------

s XBR RA I EC IRAIOI
--------------------

I

~~: IIIC upper by[e of rcgis[cr RA is cxchmgcd witi dw luwcr byre of register RA. lhe CS is XL
bawd on tic result in register RA.

~ TRANSFER DESCRIPTION:

(RA)O.l <--> (RA)8.15;

(CS) <-- 0010 if (RA) = O;
(CS) <-- 0001 if (RA) < O;
(CS) <-- 0100 if (RA) > 0:

I RCGISTERS AFFECTEO: RA. CS

I

XflR 130
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2 July 1980

ADDR MODE MNEMONIC FORNAT/OPCOOL

8 44
.-------.-----------

R XWR RA . RB I EO lRA[t781
--------------------

W.SCR lP1’10!4: lhc contcrm uf register RA arc cxchangcd wirh dw comcms of rcgis[cr Rfi. TIc CS is sc bmcd
on the rcsuh in rcgis[cr RA.

REGISTER TRANSFER DESCRIPTION:

(RA) c--> (R8):

(CS) ~-- 0010 if (RA) = O:
(CS) <-- 0001 if (RA) < 0:
(CS) <-- 0100 if (RA) > 0:

REGISTERS AFFECTEO: RA, R8, CS

I I

131 XWR
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I 5.91 Sillelc nrctision cumnarc.

ADDR hlOD[ MNENONIC

R CR RA , RB

El

BX

ISP

I lSN

D
ox

lM

CB BR, DSPL

CBX i3R, Rx

CISP RA, N

CISN RA, N

c RA, AOCIR
c RA ,AODR , RX

CIM RA, OATA

FORMAT /OPCOOc

8 44
--------------------

I F1 IRA IRBI
--------------------

422 8
-------------.--------

I 3 12 IBR”I OSPL I
--.-------.-----------

42244
-----------------------

14101 BR’ICIRXI
-----------------------

8 44
--------------------

I F2 I RA IN-1 I
--------------------

B 44
--------------------

I F3 I RA IN-1 I
--------------------

8 44
----------.---------

I FO IRAIRX1
--------------------

8 44
--------------------

I 4A IRAI AI
--------------------

12< BRf15
BR ‘ =BR -12
RA = R2

12< BR <15
BR ‘ =BR -12
RA = R2

14 Nf16

16
------------------

I ADDR 1
------------------

16
------------------

1 OATA I
------_-----------

~FSCR IFWON: llc single prcsision Ocrived Operand. 00. is compared to tic comcnu of RA. Then. the
Condiion SMIUS. CS. is set bmcd on whether tic conhvm of RA is less than. mual m. or water

dm tic DO. The contenu of RA uc unchanged.
..-

~ ~ oESCRIpTIIJN:

(RA) : 00:

(CS) <-- 0010 if (RA) =
(CS) <-- 0001 if (RA) <
(CS) <-- 0100 if (RA) >

REGISTERS AFFECTEO: CS

CI{.CII,CIIY.CISI’,CISN.C.CIIM

00:
00:
00:

132
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5.92 c(MIM32rClx!!%!cm Iimiti

AOtJR N@& N:JEMONIC FORlt AT/OPCOOE

8 44 16
0 C8L J?A, AOOR .---- --------------- ------------------

ox C13L RA, AODR, RX I F4 IRAIRxII AOOR I
-------- ------------ --------------- ---

1~: "l%ccOnlcnLs ofmgis[cr l</larc cOlnpamd tolwOtiffcrclll six[ccn ti[dcrivcd ol>cnlnUs, lWl find
DO?. nlcdctivcd opcronds. Miond~2arc lwatcda[ l),\ a!ld D,\+l. rcsp~tivcly. a!!d Lhcir
ral{\marc dcfincd S,ch~ut l>Ol$~2. 'Mc CSiswlbascd onticrwulu. Iflhcvalucsfurl)ol
and D(32 mc Mined incurrtidy (Ikx U 1)01 > 1~2). ticn CS is w 101003.

(CS) <-- 1000 if 001 > 002, exit;

(CS) <-- 0001 if (RA) < 001:

(CS) <-- 0010 if 001 < (RA) < 002:

(CS) <-- 0100 if (FA) > 002:

REGISTERS AFFECTED: CS

133 CIM
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I MIL-STD-1750A (USAF)
2 July 1980

I

~

8 44
--------------------

R OCR RA , RB I F7 IRAIREI
--------------------

8 44 16
0 Oc RA, AOOR -------------------- ---------_-----.--

Dx Oc RA, AOOR, RX I F6 IRAIRXII AOOR I
-------------------- ------------------

I)ESCRIP”I’1ON: lhcduublcpwisiull l)crivcd Operand. 1~, isc(>mpsrcd mticconlcnts ufmgistcm RAmd
I?/\ + 1 uhcrc RA crmmins [hc Ml I uf a dwblc prt~ision word. “Ilcn. the Condition SmKJS CS,
isw[b,lscd onu,l]cd]cr il!cconccnti [] fltA. RA+l islmstian. qualto. orgnatcrtiantic~.
The cori[cn~ of It,\ md RA + 1 arc unchanged.

1

REGISTER TRAFiSFER DESCRIPTION:

(RA, RA+l) : 00:

(Cs) <-- 0010 if (RA, RA+l) = 00:
(Cs] <-- 0001 if (RA, RA+l) < 00;
(Cs) <-- 0100 if (RA, IIA+l) > 00:

I
REGISTERS AFFECTEO: CS

IKR.I)C 134
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MI L- STD-1750A (USAF)
2 July 1980

5.94 [?tlatinc n<lintcnmDarc.

P.00F1 MODE M!.MWLQ

R FCR RA , RB

1 “

B FCB 8R, DSPL

FORHATIOPCODE

8 44
--------------------

I F9 JRAIRBI
--------------------

422 8
---------------------- 12<8R 115
I 3 13 IBR’I DSPL i BR’ = BR - 12
---------------------- RA = RO

42244
----------------------- 12 LBU~15

8X fCBX BR, RX 14101 BR’IDIRXI BR’ = EFR - 12
----------------------- RA = RO

8 44 16
0 FC RA , AODR -------------------- ------------------

OX FC RA, ADOR, RX I FB IRAIRXII AODR I
-------------------- -_-------.--.-----

I-)ESCF. IPTIO!N: ~cflOating poinlnumbcr inmSistc6RA and R,\+ liscomparcd lo bcflcnting poinLDcribcd
Operand.00. ~cn. tile Contitioo Smtu%CS. iswlbscd unwltcticr ti]ccur>tcnKof RA,
RA + 1 is Icss him. equal w. or grcxcr than tic LX). “IM contcnIs of RA and R,\ + 1 are
unchanged.

ME: lhis instruction does not muse am overflow to cccur,

REGISTER TRANSFER DESCRIPTION:

(RA. RA+I) : 00:

(CS) <-- 0010 if (RA, RA+l) = O;
(CS) <-- 0001 if (RA, RA+l) < 0:
(CS) <-- 0100 if (RA, RA+l) > 0:

REGISTERS ~: CS

135 FCI{.FCTI.FCBX,FC
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S.95 tidcdnrccisio nfloatineoo int cum Dmc,

ADDR NOO[ MNEMONIC FORMAT /OPCOO~

8 44
----------- .----_-_-

R EFCR RA. RB I FB IRA IRBI
-------------------.

8 44
D

16
EFC RA . ADDR -------------------- ------------------

ox EFC RA ,AODR , RX I FA IRA IRX II ADOR I
-------------------- ------------------

DESCRIPTIC)N: ~ccxccndcd prmisiun floating lkti\cdO pcrand,l )O.iscomparcd[ ohccon[en&o fmgis[cs
RA. R,\+ 1. and R,\+ 2 uhcrc RA conmins tie most significant lb-bits of tic cxtcmicd precisFon
floating point word. “[he condition slams. CS. k sm bmd on whcticr thecomcnrs of RA, RA+ 1,
and I<,l+2m l~dlan. qualm orgrcater tiandle W.~econlcn& of RA, RA+l, and
RA + 2 we unchanged.

m: lhis instruction dots not cau~ o$,crflow to occur.

RIG ISTER TRANSFER DESCRIPTION:

(RA, RA+l, RA+2) , 00:

(CS) <-- OO1O if (RA, RA+l. RA+2) = 00;
(CS) <-- 0001 if (RA, RA+l, RA+2) < 00:
(CS) <-- 0100 if (RA, RA+l, RA+2) > 00;

REGISTERS AFFECTED: CS

136
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5.96 No oncrntion.

AOOR ~~ MNEMONIC ~

I 8 44
--------------------

s NOP I FF [0 [01
--------------------

I>FSCRI)I “TK)N: No operation is performed.

REGIS TER TRANSFER DESCRIPTION: None

REGISTERS AFFECTEO: None

..

I

137 NOP
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5.97 13rcfik nninL

m!!m MNEMONIC fORMAT/OPCOOc

8 44
--------------------

s BPT I FF IFIFI
--------------------

J_)ILSCRIPflON: ‘IW inscmction is typically used for h;dting the pmccssnr during maintenance and diagnostic
pmccdurcs when tic maimcnancc conwdc is cmmcctcd to chc sys[cm. If the console is not

I connccmd. tiis insmuc[ ion is Lrcdtcd m a NOP (SCC page 137). I@arcing tie processor afcef.a

I BITcan only bc done by: rhe maintcmmce console or tic power on Sequence.

REGISTER TRANSFER OESCR1PTION: None

I REGISTERS AFFECTEO: None

I

I
138
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I

Custodian:
Air Force - 11

Reviewing activity:
Air Force - 02

139

Preparing activity:
Air Force - 11
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A

m

ABS

m x

&lM

AISP

AND

NIDB

ANDM

ANDR

AIXDX

Art

8EI

BEZ

BGE

8GT

BLE

SLT

an,?

BPT

BR

c

CB

CBL

CBX

C1

CIM

P&@

89

89

92

89

89

89

X23

123

123

123

123

09

62

60

66

64

63

6X

65

138

69

13.?

132

133

132

31

132

140
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Clsn 132

C[SP 132

CLC 30

CLIR 29

co 30

CR 132

0 117

m 94

DABS 93

am 96

DB 117

Dsx 117

Dc 134

DCR 134

00 118

DDR 1 la

DfCM 101

OIM 117

DISN t18

OtsP 116

DL 72

DLB 72

DLBX 72

DL2 72

DLR 72

co! 111

20W2 30

D)ME 30

DMR 111

OUCG 103

21R 117

0s 104

DSAR 53

141
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I DSBL 29

DSCR 54

DSLC

OSLL

OSLR

cm

DSRA

OSRL

0S1

DSTB

0s11

0s1 x

OSUR

w

OVIM

DVR

48

45

52

104

al

46

81

e.i

81

81

so

1 i6

116

116

EfA 97

EiAR 97

EFC 136

EFCR 136

LFD 121

EFOR 121

EFIX 128

EFL 74

EFLT 1Z9

ErM 114

CFMR 114

EFS 101

EFSR 101

EfST 84

EMSL 29

CSUR 30

142
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FA 95

CALI 95

FAOS 98

FAL3X 95

FAR 95

FC 135

FCB 135

Fcsx 135

FCR 135

FD 119

rD8 119

FDBX 119

FOR 119

FIX 126

FLT 121

FM 112

FMB 112

FMB1 112

$MR 112

FNEG 108

rs 105

f SE 105

rsBx 105

fSR 105

GO 30

lNCM 91

ITA 32

110 32

JC 55

JC1 55

JS 57

143
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L 70

18 70

lax 70

L1

LiM

LISN

LISP

LLB

LLB1

Lu

LMP

LR

LS7

LST1

LU8

LUB1

M

MS

Max

70

10

70

70

76

76

73

31

70

67

67

75

75

110

110

110

HIM 110

MISU 109

MISP 109

Mov 00

MPEM 30

u!+ 1!0

MS 109

M$lM 109

MSR 109

N 125

Nf G 102

N!M 125

144
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NOP 137

NR 125

OD 30

OR 122

ORB 122

ORBX 122

ORIM 122

ORR 122

OTA 30

OTO 31

PI 2Q

Po 29

?O?u 77

PSHM 87

RO 35

RBI 35

RER 35

RCFR 30

RCS 31

RD1 31

RDOR 31

RIC1 31

RIC2 31

RIPR 32

RMFS 31

RN!. 30

RUP 32

RNS 30

ROPR 32

RP1 29

RPIR 30

145
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RW 30

Rv2R 39

s 99

s4R 50

S8 34

sa8 99

S%BX 99

Sal 34

seR 34

SCR 51

SIN 99

SISP 99

sJS S6

SLB1 86

SIC 44

SLL 41

SLR 49

SMK 29

S0.S 58

SPI 29

WI 09

SRA 43

SRL

SRM

ST

STB

SIBX

STC

sTC1

ST 1

STL6

STM

STUB

42

02

78

78

78

79

1~

78

86

63

85

,.

146
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STZ 79

SIZI 79

Susl 85

SVOR 38

TAH 30

TAS 30

1s 36

TOH 31

181 36

1E17 36

TBS 31

TP1O 31

1s8 37

TVER 40

uRS 69

V1O 33

wIPR 31

wOPR 31

VW 29

KBR 130

110 29

xOR 124

xORM 124

XOIZR 124

XWR 131

t.i IL-sTo- 1750A (uSAF)
2 July 1980
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