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3 DAT~ SECTION 
------------------------
The datB secticn has ten orerard sources whirh 

Figure 2-2). 
feed the 

The ocerand lrterConnEct Unit (ICU) (See 
~ourres are as follohs: 

~cratchpad RA~ 

l i t f i l € 

Fetch Queue 1 

(~Prsnd Queue 

REUS Queue 

PU Register 

~ass Store 

16 ~crds, 4l tits wide, dual read, &inole 
write trorr t~E JCU 

256 ~oros, 4l bits ~ide Rfad only rsrr 
structure tor stcragf cf constants: 
~rittfn durinq ccntrol store Loade 

4 pagrs ct 8 ~ords, 40 tits ~ide, read 
only, full read on one tort CFPA), lirrited 
reaa en the other (ff8). ~, sefs only cne 
aaqe at a tirre. Fort fFB is multirle•ed 
~it~ the tirrer out~ut. 

4 ragfE ct 2 ~ords pach used fer rPceiving 
operand prefetch infor~atior from the 
Rbus. Its cages rorrestond to t~e Fetch 
paqfs, cnty cne page is readable at a 
t i m f • 

an 8 ~ord ordering input oueue, 40 ~its 
wide, read onl~ 

1 ~ord 40 tits wide:t~e pipelired out~ut 
ot the Arithmetic Urit 

a 2S6 ~ord, 4~ ~it ~ide Ra~ Structure wit~ 
one cut~utu tapablE of eitrer reading or 
writing durino a clock cvcle ~ut net roth~ 
T~e ~ass Store ertry whicr is to be 
atcf s5ed is addressed through th• ~S~EG; a 
reoister khicb is loaded from the data 
secticr. 

A 4D bit wice general rurrcse register 
ronnPcted tc tht ICU. 

An ei9tt diqit BCD down counter loaoed by 
the CREC ard reaa ir tre FPB. 
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3 CPTA SECTIO~ (Continuec) 

F'eouestor 3 4U-tit 9,neral ~ur~ose storege elements 
that ran te bddressPd ard fed through a 
conrror ratt to the ICU. 

Control Entries 10 tits of data rrey be sert from the 
-- ------------ Control Card. ThesE will align with the 

least si9rificant digtts cf the ICU, the 
most $iQnificsnt digit is driven by thE 
PlREE <only wheP F~ASEL=6> and the other 
bit& ~ill be 1eroes. 

lte data operators are as fcllcws: 

Lcgic. unit provides lcgical oreratiors and t!st tor 
zero er result .. 

Ccrrcarison Unit providrs full comparison function with 
---------- flags as well es MSD corrpare. 

F rr u x provices rearrangemEnt of A input data and 
8 irtut data on a ci9it ~asis, and 
concatenetes them to form a 10 digit 
result. 

pro~ices corrtinatorial trccpssing of dat~ 
oroouting a 4 bit wide result which feeds 
the ccntrcl section er can rrovide a 
second level combinatorial function. The 
PTREG is connecteo to the MSD ot CNTLOUT 
~here it can be rraripulated by FMUXP. 

~Emory Reaufstor contains er address ~andler consisting of 
-- - ----------- three 1~ digit decinal counters for us• in 

loots or as addrtss reaisters, it is 
loadeo frorr the ICU and drives the ICU 
a n d I o r t h e a d a r e s s t i e t d o f t t· e A W e ll S .. I t 
also r0nteins e writ• aliQnwent unit which 
drives the data field of the AWBUS ara is 
lo80ed fron the TCU. Orly one counter is 
accessatle Bt a tine. In addition, there 
is thf lerqth manipulator unit kith 3 
10-bit recisters. Ttese are leaded through 
the RGlFN !!UY of t~'f 1Cll. 
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3 DATA SECTICN CContirupd) 
---------------~--------

Arithwetic unit provices dFcinal and heM, addition ard 
--------------- subtracticn outputtinp to the ~UREG, also 

provides the ccrtrol section ~ith an 
~U_CAPRW flag and Rr AU_ZERO flag. 

lhe data section rPceivfs dsta throuph the Fetch aueues, 
the operand oueue, and thE RBUS oueue via t~e nemory 
reauestcr. It transnits data exterr&lly trom the o~erand 
sources and internally casses data to the control section 
t~rcugh t~e FTREG. 
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-------------------------------- ---------------------------------------

3 • 1 INTEFCONNECT UNIT (JCU) 

lhE Interco"nect Unit (JCU) is a firrrware controlled 
crossbar switch that routes selP.cted sources to their 
destinatiors. It 1s tontrolled by a unicue group o1 select 
linEE tor eeth ot the wultitlexers aRscciated ~ith either 
an o~eratcr er storage element input. Figure 3-1 is a 
tlock dis9rarr cf the ICU oipit slice. 

Pt thr heart of the date path, the ICll receives orerands 
irorr the RBO/OFG, SF, FF, ~STORE, Littile, DPE~, and ~emery 
~ecuestor. Jn sdditio~, the results of the LU, ~U and 
F~C~C also teed the lCU. 11 a source has a dual port reed 
artess, then tcth of these outputs drive the ICU. The 
cycle time restricts the number cf passes throuqh the ICU 
aro li~its the cath to ore prccessino rleroert bet~een 
stcr&ge d@vices. 

The aesigr cf the ICU can bF thought of as a set of 1 of n 
nuxes, ~here n varies tor each of the cestinations on the 
ICU. For examplP, thE A-inrut to the AU (AUA) is ferl by 
SFA, FPA, ~BQOPGA, lfILE, ~SOUT, AUREG, ZEPO, ano DREE. 
Tt·us, three tits in the CREG selPct onf of thesP eight 
sources to arive the AUA deta lines. In a similar fashirn, 
th• AlJB rEceives cne of eight ~ossitlF inputs selected by 
the three bit field in the CREG, AUP_SFL. This structure 
is re~eated t~roug~out thf rest of tte ICU based o" tatle 
3-1. At the lFft, is e list of thF possi~le destinations 
and at the top, is e list of the sources. Each row 
ircludfs an indicati0r of the connectio"s currently defined 
tor that rarticular destination. The select field, to the 
right of the table, serves as a marker for each of the 
connections defined and also to rresent the encoding of 
~ec~ select fiPld. 
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FIGURE 3-1 I~TERCCN~fCT UNIT (IC~) 

SPA RUR 
RUB SPB LUR FPA LUB FPB PTIN RBQOPQA PMR OPQB PMB LITFILE MSIN MSOUT RODRTR AUREG RQRDR LU RQLEN LPCTR SPIN PMCNC 

CNTLOUT 
ZERO 

DRE GOUT 

----UNISYS Prier Written Consent ~eouirec for Disclcsure Of This Data---



+--------------
' 1993 5204 

UNISYS CORPORATION 
ENlRY/MECIU~ SYSTE~S GROUf 
PASADEN- DfVELOP~ENT CENTER 

+-------------------------+ 
I 
I VSOC EXECUTE ~ODULE <X~) 

I 
Uf\'ISH 
CONFIOHTIPL 

+~---------------------------------------
ENG I~EERlNG &ESl~N SFECIFICATION Rev. B Page 15 
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---------------- -------------------------------! 
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AUBSFL I - fJ 'I 2 5 4 5 6 7 I 35:33 I 
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~r.nsEL I U 4 5 6 7 

1 2 3 4 5 6 7 

PQLSEl I - CJ 1 2 3 4 5 

~Pl f\SEL I Ci 1 3 4 5 6 7 

TtlBLE 3.1 ICU FAT~ OEFINlTlONS 

NOlE DREGIN rerpiv~s tlf RGADR es its irput. 
F~REGA has the sa~f so~rces BS RGLEN C3:C). 
P~REGB is driven ~y PTREG. 
PTSEL Cede= 6 is rot allo~ed. 

l110::1L81 

s I 61:59 I 

I 58:57 I 

3 I 82:81 I 

i 70:68 I 

I 67:65 I 

I 64:62 I 

1117:1151 
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3.2 

3 .. 3 

SCFd~TCH PAD fdl,I" 

lhe Scratc~rad RAM is a dusl-~ort-read, single-port-write 
16 word deep RAM ~ith 40 hit wide ~ord. It uses t~ree 
srraratt address€s for the one ~rite and t~o read ports: 

A adoress - desiqn::ites read to tl-outrut. 
t? 3ddn:ss - oesi9nat€S reed to 8-outrut. 
( address - Ciesi9nates location to I:: e 1.iritten f f0IT' the I CU .. 

Cata input is sourced b) SFIN mux ir thP ICU ~atrix. 

FFTCl1 QUEUE 1 

FEtc~ Queue 1 contains four pepes of 8 wcrds each,40 bits 
~ide. The X~ sees it as a read ontY oevice wtith appears 
cnly 8 deepw l~e fttc~ ~ooule sees it es a write only port 
alsc only 8 dPPr ~·r oage ct the oueue (SPe Figure 3-2>. 
~cdresses 8rE provided as follows: 

!HJ\D ADDRESSES: 

specities which ~aqe is to be read HPAGf_NUM 
fFP AvR - selects the entry in tbe specified pape 

ano data is read out on t~e FPA port. 

Hdlf ADDRFSSES: 

Ff ADDR1 
U CDR1 

specifies t~e page ttat is tc be written. 
- selFcts the ertry to be ~ritter ir t~e 

spee,;ifird rage .. 

Fort FFP has access tc any entry in thP aueue, tut FPB is 
restricted to Adoress 2 only. FPB is shared with thP TIMER 
cutout. An intPrnsl ronrrand selects ~hirh cne of the two is 
e. c t i v e e 
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FIGL'RE 3-2 )(f<' FETCH QUEUE 1 
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3. 4 

3 .. 5 

0 f" E R A I\ D Q lJ E U E 

The Operand Gueue is a ' oage, 2 entry/page input Queue 
used to receive Crerand irforrr~tion fron t~e Rtus, 
rPouestea by the fetcb unit. The ~e~e address (ffPAEE_NU~) 
corresponds to t~P Fetch aueLP rages and as with the Fetch 
aueue, only one page is visitlP tc the X~. Eac~ page 
' o ri t a i n s t 1i o 4 D b i t e r1 t r i e s , e n " A " f' r t r y a n d s " 8 " e n t r }.r , 

w~ith are available to the ~~on ports kPGOPGA and OPGB 
respectively. A "de.ta valic" bit e)(ists for eac.h entry, 
~~ich is sft unon recei~t of t~e data, and reset on FOP_FF, 
"Data hit", flush, or an uncorditiorel read .. Data rE'rr,f:lif'ls 
valid throughout the irstrLction. OPLIT branch will 
invalidate the cvrrert rage e~tries. 

Fi-BUS QUEUE 

Tte RBUS aueue is an 8 dee~ seauenciro inrut aueue. It is 
40 tits ~ide (See Fiqure 3-3). What is meant, by a 
seouencing aueue, is tt&t incoming data has a tag w~ich 
indicates the oraer in ~hich the dat& is to te read wit~out 
resrect to t~e order of its arrival. fntries are 
invalidated es they art read out. Its cutput is s~ared with 
the "A" entrv in the OFG. 
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FIGURE 3-3 x~ Re~s/OPERAND QUEUE 
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lhe Fmux ~erforms posit1onal trensfcrrration of its input on 
a digit by digit basis. It rFCFives two 40 bit inputs and 
outcuts G &U Lit ~era tc the lCU (See Figure 3-4>. 

lhe Pmux is US€r rrograrrmable with 1f different funtticns 
definEd. T~Fre is a data aerenaFnt function register 
tP~RE~), for FWU~A, that is loaded w~enever the CREG bit 
°Ff!,f1EGLD' is set. A value of "F" selects the Ff>'.REG as the 
source ot the functior to bE tertorn~d. The inrut to the 
f~REG is shared ~itt the leset siqnificant digit of the 
rremcry rPouestor's 1ength field (RQLEN). Jn addition, the 
F~UX is usea to concatFnate the two '0 bit inputs acccrdinQ 
tc tte user's tredeternined functions. lhe result cf the 
concatenation, t&sed er the irdependAntly rrocessed A end 8 
intuts, is referred to e~ the PMCNC cutout. 

F~UXE has a dat~ deptrdent 
SPttin9 p~~EGLD hi9h. The 
scurced by the PTREG. 

reqister t~at is loaded ty 
input to this second P~REG is 

lte 1urctiors perforrred by either P~U), ~~erever their 
'!furcticn select ifi fOll15l tc "F 11

, is deterrr•ined ry the 
ccntfnts of tbeir res~erti~e F~REG. The vatue in the f~~EG 
corrEsponcs directly to t~e functions defined in Section 
4.6.t. ~owever, it the contents of tte P'REG has a value of 
"F", en errcr is set c13usino a dead 1ree1e conoition .. 
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FIGURE 3-~ 
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3.7 P~OGRA~MABLF TEST LOGll CPTEST) 

lhe Ptest provides 13 full corrtinBtorial transformations on 
its input frorr the ICU. The user ma) in addition program 2 
functions across t~e 40 bit ir~ut wit~ full co"binatorial 
rrotessirg cf each of the 5 tvt~s cf input. This rsrt of 
Ftest is called Ftest1, it feeds PTREG<4 bits wide) which 
sources the control section and Ptest2. 

Ftest2 rrovidPS comtinAtcriel processing of the PTREG thus 
ellc~ing oreater tlewitility across byte toundaries at the 
cost of extra pr0cessi~c tirre. Ptest2 has 2 functions and 
can ~ave its output storec in PTREG or sent to the most 
significant oigit ot sn ICU input with zeros fillinq digits 
,_8 cf the input end C~TLOVT feeding the least significant 
digits (See Figure 3-5). 

For the d,tirition of the Ptest functions, see Aorendix A. 
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FIGUH 3-5 )If' FTEST LCGIC 
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3.8 l~E ARITH~ETIC U~IT CPU) 

Tt~ 40 bit 2 irrut AU is caratte of ~erfcrrring beth tinary 
and dEcirr&l Bddition ard surtraction. For speed purposes, a 
cBrrY-look-ahead is u~ed across the -U. The AU of t~e X~ 

reouires ore clock to rerfcrn an arithmetic operation. It 
tas e registfrPd outr~t, thus results csr not be used until 
tte npxt cloc~. eark to tack o~erations are permitted. 
(See Figure 3-6.) 

for AU tunctiors, see Sectior 4.6.7. 

lhe AU provides status to the ccntrcl section in the form 
ct t~o status linEs. lbese lines art: AU_ZERO and AU CARRY 
Cterry out fron the most significant digit). 

lbe result of pPrforniro decimal arithmetic on non-eco 
irruts <i.e. undigits) is contained in Tables 3.2 ard 3.3. 

Uncipit detectior at thE inruts to the ~U, sets a flag 
khich the microcode car brsrc~ on. 
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FlGUt;E 3-6 )~ ARITH~ETJC UNIT 

A 

RUA 

40 

XOR 

A/ 

CRY©SUH 

8 

BINARY ADDER 

CRYlSUH 

RUB 

40 

XOR 

B/ 

CARRY CORRECTION/ZERO DETECT 

CIN© 

~~~~~~~~~.--~~---~~~~~ 

RUREG 

BCD CORRECTION UNIT 

HUX 

LI© 

RU_OUT 

FUNCTION DECODE _.,....._l! _AUFUNC 

UNIT ____ AU_CRRRY 

Pn, Gn CLAU 

CINn 

FLAGS 

AU=8 AU_CARRY 

BCD/BINSEL 
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3 .. 8 THE ARITh~ETJC UNIT (AU) (Continued) 

TAElf 3.2 X~ AU DlGil CUTFUT FOF DfCI~AL ADDITION (A+8) 

13 1 nr,ut (no <:<Hry} A+B (oecirral> 
A irrut u 1 2 3 4 5 f 7 8 9 A B ( D E F 
------- ---------------------------------------------------

[; ft 1 ' ~ '1 5 6 7 8 9 * (; *1 "'2 *3 *4 *5 *c 
1 1 2 -z 4 5 6 7 8 9 .,. (! *1 *2 *3 *4 *5 •6 •7 ..) 

2 2 3 4 5 t 7 8 9 *8 *1 *2 *3 *4 *S *6 *7 *~ 
3 3 4 5 6 7 E 9 *fl •1 .,. 2 * "3 *4 *5 •6 *7 *~ *9 
4 4 5 6 7 E 9 *U * 1 +.2 * .3 *4 *5 *6 +.7 *f- *9 *2 
5 5 6 7 8 c; * iJ ·ii.1 *2 *3 .,.4 *5 *6 *7 *8 *9 *2 •3 
6 6 l 8 9 * l; *1 *2 "'3 *4 *5 *6 .,. 7 'I\!< *9 *2 *~ ..; *C 
7 7 8 9 * [: * j *2 ""3 *4 *5 +-6 *7 1c 8 1'9 *2 *'.3 .,. c *D 
8 8 9 *U .. q *<' *3 +. 4 * c: ·" *6 .,.7 *8 •9 *2 *3 *C *D *6 
9 9 *Ct .,q *2 *3 *4 •5 +.6 *7 ""8 *9 *2 *3 *C *D *6 *7 
A * {! "'1 *2 -A 3 *l +. 5 *6 *7 "'8 ... 9 *2 113 ·II( *O *6 *7 *O 
R *1 +. 2 *3 *4 * ~ +. 6 *7 *8 *9 .,.. 2 *3 *C *D *6 ·*7 ;.Q *1 
(, *2 1< 3 .,. 4 *5 * t *7 '* e *9 *2 *'3 *C * f1 *6 *7 *LI *1 *2 
D *3 -A4 *5 *6 1' 7 ""8 •9 *Z *3 * c * I) *6 *7 *Cl *1 *2 *3 
E *4 >I 5 '* 6 *? "'8 *9 -A 2 ·~ *C' *D *l ·"-? *O ·"1 *2 *3 *4 
F *5 *6 +. 7 *8 '1<9 *2 *3 *C +. D .,. 6 t<7 *C *1 *2 *3 *Li *5 

"""' __ .,,,,, ___ 
-~-~--~-~~~~---------------~------------~--------~-

A ini::ut n i 2 3 4 5 6 7 l3 c; A e c D E F 
p in ut (Iii it h carry) 

t-o t e * indicates carry to next higter digit .. 
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3.8 T~E ARIThMETJC U~IT (AU) (Continued) 

lJiBtE 3.3 xr AU DIGil CLTFUT FO~ DECI~Al SUBTRACTION 

fl.INUEN!) hd th borrot.) B-A ( D EC Jrt'; Ill ) 
SUBTRAtifND I 0 1 2 3 4 5 (: 7 8 9 fl 8 c D E F I -
""""'------------ 1------------------------------------------------1---

u I 0 ·1 2 3 4 5 6 7 8 9 A 8 c: D t F 
1 I *Ci li 1 2 .. 4 5 6 7 8 s A B c D E 0 -· 
2 1*8 * 9 ·;J 1 2 3 4 5 6 7 r 9 A 8 c D 1 
3 I* 7 .. q~ "'9 u 1 2 3 4 5 6 7 8 9 A e c 2 
4 1*6 *7 •8 *9 tJ 1 2 ~ 4 5 6 7 8 9 A 8 3 
5 1*5 *6 *7 * fl *9 0 1 2 3 4 5 6 7 8 9 A 4 
6 *4 *5 .,. 6 *7 *F *9 c 1 2 3 4 5 6 l 8 9 5 
7 ·,t.3 *4 *5 *6 ·/<.( *8 .,. 9 0 1 2 3 4 5 6 7 8 (: 

8 *2 *3 *4 *5 *t * 7 +.8 *9 CJ 1 2 3 4 i:; t 7 7 .; 

9 * 1 -A 2 *3 *4 * 5 "'6 ·f-7 *8 •9 0 1 2 3 4 5 6 8 
A * ll tr! q * 2 *3 *" *5 *6 *7 "'8 *9 ll 1 2 3 4 5 9 
p *7 *fl * 1 *2 .,. 3 *4 *5 *t *7 *8 *9 (J 1 2 ~ 4 " c *6 *7 *O *1 *t *3 +.4 *5 *6 *7 *8 *9 0 1 2 3 8 
r * 5 *6 .,. 7 *U *1 *2 .,r. 3 *4 'A 5 ..r.6 *7 '118 *9 u 1 2 c 
t *4 *S *6 *7 *ti "'1 *2 *3 *4 "'5 •6 ·It] +.8 *9 ii"l 1 I) \.' 

F .,. 3 *4 *5 *6 i<] *O * 1 *t *3 *4 *5 *6 *7 *8 *9 (l E 

"'2 .,.3 'Ir 4 *5 *ti *7 * '• 
"" *1 -A 2 *3 *4 *5 *6 *1 *8 *9 F 

~1 0H: * 1r1dicetes tc.rrc·I>' f r o rr fl el< t higt,er dig it 

Undigit re5ults Ii> i 1 l t e irduded for completeness on l Y" 
t ft EY a r E i fl r· l e I'!• e n t a t i o r dependant and Ilia y crange. 
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3.9 

3.1C 

3.10.1 

LOGil UNIT (LU) and CO~PAP~TOR 

l~e logic Urit CLU) refcrws a 6onlear operation on t~o 40 
~it inputs, A and e, ard outputs a 4t bit result to the 
ICU. The operations executed ty the LU are: A AND 8, A OR 
E, A XOR 8, 'NOT A' ore R. 

Ir carallel with the LU, there is a cowraratcr t~at sets 
t~o f laas, ft > e Brd A = e, sp~rorriatelY. T~ere is a 
flag, LU=U, that gets set if tte cut~ut ct the LU is eouel 
to lero. ltPse threF tlag' are pert of the test conditions 
feeding thr seauencer in the central section. 

T~e Memory Requester is the X~s interface to ~CAC~ vie the 
P~8US. It increments/decrerrerts address and lergth as 
arrrccriste fer Read Brd write op~raticns. It handles ~od 
1U data alignment durinq Writes ard does tag resolution for 
Peads ano ~rites. The ~emery Reaue~tor is cowrcsed of 4 
najcr components <See Figure 3-7>: t~e Address ~anipulator, 
the Le"gth 'anipulator, thF ~rite AlignmPnt Unit, and the 
Control and Tag Generator Unit. 

Tte 1ollo~ing 4 sEctiors give brief descrirtions of t~e 
individual units. 

,E~ ~EQ ADDRESS ~ANIPULATOR (REAM) 

The rrein ~urrose of the fiddress ~anirulator is to update 
and hold addresses tor rlw rrerrory reauests. It consists of 
3 ten-digit re~isters and an ire/dee unit ~hich can orerate 
en all thre~ registers. All 3 registers can be US€d as 
9Fneral ourtose storsge, where thPY car ~e read out on the 
LFCTR lines in the ICU ~atrix, as welt as loop counters, 
nPaning thPy can inrrerrfnl 0r aecrenPnt ty any nurrber from 
1 to 10. REA~ rrovides a LPfTR=O er crcssed D flaa to thP 
Test Conditicn MUX. 

l~P addrPss ffanirulator unit alsc contains an outrut 
rPgister ~ith bus drivers, and a rarity generator on all ~O 
tits fer driving the merrorv address field of the AWBUS (See 
figure 3-8). 
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FIGURE 3-7 

.. 

CONTROL UNIT 
CRECTAGJ 7 

REQCMD 5 

[TAG GENERATOR l 2 
-, 

5 

2 RQSPADR 
LOGICAL LENGTH 

I I 
2 

AJ.EN.JlEG 

I B_LEN_flEG I 
I C_LEN_REG I 

[ 

LENGTH UNIT 
IA EL Ml 

AQLEN !!l PH'J'SICAL LENGTH I! 

I A_LEN_FlEG I 
I BJ.EN.JlEG I 
I C_LEN_REG I 

~E~OFY REQUESTOR 

ADDRESS UNIT 
TAG 

CREAHJ 

RBOFULL/EHPT'r I R_AOR_REG I 
COMHAND I B_ADR_flEG I qa AQROR 

I UlDA....REG I 
FLUSH 

LEN.....STATUS 

DRTR UNIT 
!REWAUJ 

LENGTH 
RQOATA q0 

I RAEG I 

I ROTATE/CONC!H I 

36 

' 
l,l 

l!G 

ADDRESS 

BASE IND 

LPCTA=El 

DATA 
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FIGURE 3-8 

UF /DOWN --F-2----~ 
AOLSD --+-1! ____ --0j 

LDLSDADR ---------':! 

REGSL 2 

RQADR 

AW EN BL_ 
LOA DREG 

SELINADR 
REQ_BUSI 
REQ_HOLD 

AfJRQST 

TBUS !,IQ 

CONTROL 
UNIT 

~E~ FEG AOCRESS ~ANIPULATOR UNIT 

INC/DEC 
UNIT 

R_ROR_REG 
B_ROR_REG 
C_RDR_REG i!Cl 

U) 

w 
a:: 

i--+--'>AWADRPRTY 

0:: !HJ AWADR CJ f----L+'---4 

IT 
3: 
IT 

t--+-l!_Cl -4 L F CTR 

TESTMODE __________________________ ___::__J 
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3.10.2 

3.10.3 

~F~ REG WRITE ALIGNMENT ~NJT (~EWAU) 

1be REWAU alions ~ritf Data to rood 10 boundarirs and 
tuffers oats bfyond the tourdary for concatenation with the 
rext cortion of Write cata. It can ~andle one write stream 
at & tiwe. The enc of s strea1 is recog~ized by a sigrat 
tro~ REtTAG. 

Tte REWAU consists of a Rotator/Corcatenator, a residue 
register CRREG), a ~~m Cata bus re9ister with tuffers and a 
rarity generator (See Fiqure 3-9). 

,f~ PEG LENGlH MA~lfULATOR (REL~) 

The nain function of t~is urit is tc store the ctysical 
lPngth cf the operands and kPP~ treck of then. It has the 
ca~atility of storing 3 10-bit lengths and decrementing 
t~ew usina a single di9it arithwetic unit whenever sue~ a 
couuand is issued by REGTAG. T~e othEr 3 main functions of 
REL~ are to imrlement t~@ leer countEr functions alonR with 
rreintaining the INC/DEC factor, to ccrtrcl the rotation of 
tbe write alignment urit ard to irrplerrent t~e X' ~rite 
elgorithn, vie a ~aprerlike structure (See Figure 3-1L>. 
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~F~ REQ CO~TROL U~IT CREfTAG) 

REf.TAG controls thf cceration ot the entire newory 
reouestor. It alee contains the t&g generetor unit w~ich 
operates sewi indeoPrdently to generate t~P appropriate 
tBgs for reads and writes. lhE lengtt status flag indicates 
t~e value of t~e lenotts stored in tte thref 10-bit widf 
registers in th~ lcgical lenoth unit. The nu~ber o1 
outstanding reads/oops ere indicated ty a pa1r of lines 
khic~ ao to the cortrol card (RBGfULL/RBGE~FTY). REClAG 
alcng ~ith REL~ drcia~s whether therP needs to be a second 
cycle in case of write Last co~~ends. The qenPral flo~ of 
corrwands in this unit is as such. (See Fioure 3-11) 

a. A corr~and is rfcEivec (Corrrand InterfscE Unit). 

t. It is eit~er ~apped to another corr~ana er passed. 

c. It is decoded an~ control siqnals issued (Mapper, ~a~rer 
Succcrt). 

d. Sowe of tte control sigrels fcrm the Ah_CMD. Other 
signals activate t~e tao generator unit as well as the 
rEst ct t~e reauestnr units. 
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3.1C.~ ~E~ REG CONTROL ~NIT (RfCTAG) CContinu~d) 

TPG GENE~ftTICR UNTT 

For every Read/Write t~ere is a 
corrmend. T~e TAG Generator 
driving the aporo~ri&tf TPEs 
nfchanism is as follcws: 

a. RfADS (To RBUSQ) 

TAG associated with 
Unit facilitates this 

on tte ~k_TAG tines. 

the 
~y 

The 

The unit receives s Fead reouest tram t~e RFCTAG Marrer 
~hicr increments the TAG arid Reouest counters and 
si~ultaneously drives bits G-? of the A~-lAG lines ~ith 
t~F rrevious cortents of the TAG counter. (8its 6-~ of 
AW_TAG witl be 11LU.) 

t. RFADS (To OFERANDG) 

CPQ R~ouest ~ignal from RECTAEs ~enter wil I put the 
current ~~ rape rumt~r or tits 1 end 2 of AW_TAG ard ~it 
1 of RFQ_SPADR on bit 0 of AW-TAG. The 2 courters are 
not affected. (Bits 6-3 of AW_TAG will be 1101.) 

c. FCFS (RRUSQ) 

A RBGFOP si9nal from t~e queue control logic will 
oecrement t~~ reouest countPr but not the TAG counter. 

o. WRITFS 

Same as OFERANrQ Rfads e~ceot tbat it is penerated by a 
~rite reouest si9rel &no bits t-3 of Ak_TAG will be 
1u10. 

ReGFULL/RBQE~PTY being or Ofans ttat the reouest counter 
contains a valuP cf 7/1. (See th• follo~irg figurE.) 
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FIGU~E 3-9 
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FIGURE 3-1G ~EM ~EG LENEl~ MANIPULATOR UNIT 
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FIGURE 3-11 
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FIGURE 3-12 TAG GE~ERATOR UNIT 
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3.1C.5 ~E~ORY REQUESTOR co~~A~D5 

P list cf the commands sssociated with the ~errory Reauestor 
ran be fourd in Section 4.6.10. Ho~ever, a detailed 
description of those co~rrands rot founo in the ~CACM 
soetificetion im~ed1atPly fellows. 

P THRU romrrard extects a lenoth on tte LSD of RQLEN ICU mux 
en --> 9) ard an -ooress on the RQADR ICU lines. The 
rPmeiring variations rrBkF use of thF length and aadress 
reqisters in the reauEstor. 

~FAD DAT~ (C~t=1) 

lhis is a READ commend that returns data teck 
~FUSG. The TAG counter ir FFCTAG decioes 
address. 

~~fONDITlO~AL READ OPERAND CC~D=2> 

to th~ XM 
the RBUSQ 

This is a PEAD com~ard that returns data back to the X' 
OPEFANDQ CA or B derendirg on the REQ_SPADR lines). This 
read always goes out nc rratter what the status of DATA~IT 
flag is. 

CONDITIO~AL READ OPERAND (C~D:2) 

Conditional Read is usEc 1n ar Ooti~al instruction flow to 
correct data in t~t o~erard oueue in case of a Datehit 
irdicetion frcrr Fett~. It works without t~e need for 
nicrocode testing of Datahit in en attempt to save both 
nicrocode srace and tirre. 

During thP tirEt clccks of an optirral instruction a 
conditional rFad is fired to the adoresPs of the ~ and/or P 
crerands. 11 a Datahit ~as occured, rreanin~ t~at t~e data 
contained in tht ccerard cutue is trvalid, a read is don' 
en the address of the ccrditicnal read. lhP tags for the 
read arf sPt to replace the arorcrriate entry in the OPQ. 

If conditional read is issued and Datahit has net occured 
it is treated as a No Cr, no recuest qoes out to wemory. 
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3.1t.5 

-~~----------~-~~-~--~-----------------------------------

~E~ORY REGUE$JOR CO~~ANDS (Ccntinued) 

~EAD WITH LOC~ (CMD=3) 

Thie corrmand is pxplained in the ~CAC~ fDS. W~en using this 
corrmand, rricrocode rrust rra~e t~e ap~rccriate align~ent 
tefore sendinq cate to nerrcry. This cow1and is only 
available in the ThkU rrcdP. 

WhITF DATA Ct~D=S) 

l~is corrrrand writes tte data on the RQDAT l(U lines to 
merrcry. lhe recuestor wilt pErfor~ the necessary align~ent 
en th~ data. A writE ccmrrano with t~e selected length 
< or = 10 will be corverteo into a ~rite last cowrrand. 
Peter to Corrmana 7. 

~RJTF LAST DATA AND SEl OP CO,FlfTE <C~t=6) 

Sirrilar to ~RITE DATA tbis corrrrard ~ill perforw 
~rite and will also krite the residual data 
independent ~rite cycle, sno set the or ccmptete 
fetch. If durina tte inde~Pndent cycle anott~r 
ccrrmand is issued, X~ kill live free1e until the 
cata is written to ~enor,. 

~RJTE LAST DATA ~ITHOUT OP CO~FLETE (CMD=7) 

a w~mor~ 

during an 
f laq to 

reouestor 
residual 

ldEntical to Co~~and 6 excert that c~ co"pl~te will not be 
~ ~ t 8 
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3.10.5 

LC~D ADDRESS ANO LENGT~ PEGISlERS rc~o=e> 

This commend will load 
ICU in the selecteo 
tbe RQLEN lines of 
rfgister. Tte status 
available re>t clock. 

the cortents ot tre RQADR lines of 
~ddress reqister and the contents of 
lCU i~ t~e correspcndinq lengt~ 

of the len~t~ information wilt be 

FRANCH TAKEN AND ~RITE NE~PC (C~D=E) 

ltis conwand will set ttP Fetch Flush linP, ~ut a code of 
DC on the A~_tMD line~ and send tte ~EWFC on the address 
l i n e s • 

eRANC~ NTAKEN AND ~RJlE N~WPC (C~D=E) 

Sane as Comnand F except that e code of OD will be put on 
the AW_C~D lines. 

SYSTE~ FLUSH AND WRITf ~f~PC (CMD=12) 

This co~nand will set ttf SYS_FLUSH line, rut a code of OF 
en the A~_CMD lines and send thP NfWPt to FETCH on thP 
t~_ADORESS lines. 

l~lRE~ENT ADR_RE~ 8Y LRfG CC~t=13) 

G~e of the loop counter functions, this command increments 
tte selected ADR_REG t) the ire/dee factor ir LREG. 
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------------------------------------------------------------------------

3.1~.5 ~f~O~Y REGUE5fOR LO~~p~ns (Cortinueo) 

DECRE~FNT ADR_REf BY L~EG CC~D=14) 

Sarre &s Corrmano 13 E~cept instead of incrementing the 
ArR_REG, it is decremented. 

LOAD LREG (C~D=15) 

leads the loor counter int/det factor register. A value of 
w ~ill be intervreted es 1t. 

LOAD LEN_REG ccrD=16) 

lhis will load the data on thE RQLE~ ICU Lines into the 
sPletted length r@pi~ter. <Data is assumed to te 10 bits 
wiae.> 

SfLEtT LENGTH STATUS (C~D=17) 

lhis tcrrmand will set the l_STPTUS 1lir flop if the content 
cf the selected lenoth reoister is less than or equal to 
1 , and will RESET l_STATUS if LE~GTP > 10. It REGSPAOR is 
0, then the status of the latest selecteo lergth repister 
~ill be prPservPd. L_STPTUS is rricrocod~ tranchebte the 
clock after this 'ommar.d is issued. 

OVERRIDE FAULT (CMD=1F) 

~~Pr thPre is a FAULT for the current instruction, all 
~rites to nenorY will be in~ibited. 0verride fault will set 
thP F-ULlOVRlDE flag w~ich will mask the Fault end lFt all 
subseouent ne~ory writes to go thru. This flip flop will 
orly be reset with s svsten Flush conrrand. 
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------------------------------------------------------------------------
3.10.5 ~EMORY REQUESTOR COM~ANDS (Co~tinued) 

OP COMPLETE WITHOUT WRITE (C~D=19) 

l~is command will set the OP_COMPLElE line to Fetch. 

lOAO AOR_REG CCMD=1A) 

This will toad the data on the ~QADR ICU lines into the 
selected Address register. 

ENABLE FORCE ERROR (CMD=18) 

This command forces errors in the selected arrays as 
follows: 

PGLEN 

1 
2 

* 4 
8 

10 

ARRAY THAT RECEIVES THE ERROR 

-----------------------------
REA~ 

REAM 
RELM 
REWAU 
REWAU 

Cmo~t sig slice> 
<teast sig slice) 

(most sig slice) 
(least sig slice) 

* Currently RELMs error detection circuitry is disabled. 

SET TEST MODE ANO DISABLE AW BUS (C~D=1C) 

This command will set the TESTMOOE flag w~ich will disable 
t~e AWBUS drivers making sowe of the reouestor signals and 
states visible to the data path. <Refer to Section 8.1 for 
"ore details.) 

RESET TEST MODE AND ENABLE A~BUS (C~0=1D) 

This will reset the TESTMODE flag and will remove the AWBUS 
disable signal. 
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3 .. 10.6 XM WRITE ALGORITHM AND EXA~PLES 

~M is the only processor module that can perform memory 
writes. All writes to memory are guaranteed to be on ~OD 
10 boundaries by the X~ ~ewory Reouestor. In order to 
accomplish this, the wemory reauestor implements the Write 
Algorithm. 

XM's Write Algorithm has eight (8) sub-routines, two of 
them are used for WRITE commends whereas the remaining siN 
are used for WRITE LAST commands. 

Following is 
sub-routines, 
Following the 
\Tlrites .. 

a detailed description of each of the 
which include conditions that invoke them. 

description are some examples of types of 

DEFINITION Of TERMS USED: 

- LSOADR =least significant d;git of the AWBUS address. 
<Digit O> 

- NLSDADR = Digit 1 of the AWBUS address. 

- AWLEN = Actual data length on the AWBUS. 

- PLENGTH = Physical length inside the Requester Length Unit 

- LLENGTH = Logical length inside the Reouestor length Unit. 

- TENCOMP = 10 - LSDADR c1o•s complement of LSDADR). 

- AfREG = Alignment Factor register controls the rotation 

- REGBUSY ::: 

- RESIDUE = 
- RREG = 

- Qftv,PTY = 

in the REWAU PMUX. This is the registered value 
of LSDADR .. 

Indicates the execution () f the second writf' 
cycle .. 

Indicates the presence Of valid data in RREG. 

Contains res1dual date ir case of a writ~ 
alignment. 

Pe cues tor Idle. 

----UNISYS Prior Written consent Peauired for Disclosure Of This Data---00000390 



+--------------1993 5204 
UNISYS CORPCPATION 
ENTRYl~EOIUM SYSTEMS GROUF 
PASADENA DEVELOP~ENT CENTER 

+-------------------------+ 
VSOO EXECUTE ~ODULE CX~) 

UNISYS 
CONFIDENTIAL +----------------------------------------ENGINEERING DESIGN SPECIFICATION Rev. B Page 44 

3.10 .. 6 XM WRITE ALGORITHM AND EXAMPLES (Cortinued) 

- OPCOMP = OP Complete. 

- IRGCMD = Hypothetical register thBt stores the write 
command and register select in case of a second 
write cycle. (In actuality, it is derived from 
REQBUSY register). 

Physical length indicates the actual number of digits 
re~aining to be written. 

Logical length indicates the number of digits microcode 
reeds to write .. 

~OTE: In case of no ~rite alignwent, Physical and Logic9l 
lengths will be eaual. 

W R I T E A l G 0 R I T H M 

"'RI TE PROCEDURE: ( RE<HMD = 5) 

TENCOMP <- LSDADR 
If (lSDADR < > tJ) AND CTENCOMP < PLENGTIH THEN: 

AFREG <- lSDADR <FIRST VARIATION) 
AWL EN <- TEN COfl·F 
LSDADR <- Cl 
NLSDADR <- NLSDADR f 1 
PLENGTH <- PLENGTtl - TENCOMP 
RESIDUE <- 1 

El SE 
IF (LSDADR = 0) THEN: 

AWL EN 
NLSOADR 
PLENGTH 

<- 0 
<- NLSD#IDR + 1 
<- PLENGTH - 10 

ELSE (~ICROCODE ERROR) 

(SECOND VARIATION) 
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3 .. 10 .. 6 X~ WRITE ALGORITH~ AND EXAMFLES (Co~tinued) 

hRITE LAST PROCEDURE: (REQCMO = 6, 7) 

TEN COMP <- 10 - LSDAOR 
If CLSDAOR < > (!) AND CTENCOtv.P < PLENGTH) THEN: 

AWL EN <- TENCOftP <1ST VARIATION) 
AFREG <- LS DA DR 
lSDADR <- 0 
NLSDAOR <- NlSDADR + 1 
PLENGTH <- PlENGTH TENCOMP 
RESIDUE <- 1 
IRGCMD <- PQC MD 
REQBUSV <- 1 

El SE 
If (LSDADR < > 0) AND CTENCOMP > = PLENGTH) THEN: 

IF OPCOMP = 1 THEN OP COMPlETE. <2NO VARIATION) 
AWL EN <- PLENGTH 
QEl'fiPTY <- 1 
RESIDUE <- Cl 
lSDADR <- (J 

NlSDAOR <- NlSDAt>R + 1 
Pl ENGH! <- () 

ELSE 
IF CLSOADR = 0) AND CREQBUSV = 0) AND CPLENGTH < = 10) 
THEN: 

IF OPC01¥1P = 1 THEN OP COMPLETE (3RD VARIATION) 
QEftlPTV <- 1 
RESIDUE <- 0 
AWL EN <- PLENGTH 
NLSDAOR <- NLSDADR + 1 
PLENGTH <- 0 
AF REG <- 0 
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------------------------------------------------------------------------
3. H.i .. 6 x~ WRITE ALGORITHM AND EXA~PLES <Continued) 

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

ELSE 
IF (LSDADR =0) AND (REGBUSY = 0) AND (PlENGTH > 10) 
THEN: 

REQBUSV <- RESIDUE (4TH VARIATION) 
IF (REQBUSY = 1) THEN IRQCMD <- RQCMD 

ELSE 

ELSE QEMPTV <- 1 
AWLEN <- 0 
NLSDADR <- NlSDADR + 1 
PLENGTH <- PLENGTH - 10 

IF CLSDAOR = 0) AND (REQEUSY = 1) AND (AFREG < PLENGTH) 
THEN: 

AWL EN <- AFREG 
GEfVPTY <- 1 
LS DAER <- AFREG 
REQBUSY <- Cl 
IRQCfflO <- 0 
PLENGTH <- PLENGTH - AFHG 
RESIDUE <- (j 

AFREG <- 0 

EL SE 
If (LSDADR = 0) AND (REQBUSV = 1) AND 
(AfREG > = PLENGTH) THEN: 

I F COPCOMP = 1) THEN OP COfl·PLETE 
AWL EN <- PLENGTH 
QEfolPTY <- 1 
NLSOADR <- NlSDAOR +1 
REQBUSY <- 0 
IRQCMD <- 0 
PlfNGTH <- 0 
RESIDUE <- a 
AFREG <- 0 

(5TH VAIHATION) 

(6TH VARIATION) 

~OTE: Any write comma~d (RQC~D = 5) wit~ llENGTH < = 10 will 
be converted to WRITE LAST (RGCMO = 7) inside the 
Requestor. 
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3.Hl .. 6 Xft1 WRITE ALGORITHM AND EXAMPLES (Continued) 

E )( A ft1 p l E # 1 : SI NG LE STREAM ADDRESS = 2004 
-------------- LENGTH = 29 

CLOCI< Ii RQCMD/ADR AWA DR lLENGTH PLENGTH Awl EN AWDATA ------- --------- ----- ------- ------- ----- ------
1 5/1 0 29 29 0 0 

2 5/1 2004 19 23 6 XXXXODOtlH> 

3 5/1 2L10 9 13 0 RR R rm 04' [) D D 

4 0/0 2020 Cl 3 Cl RRRRDDDDDD 

5 U/0 2030 0 0 3 RRRXXXXlO<X 
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3.10 .. 6 

----Uf'H SYS 

XM WRITE ALGORITHM AND EXAMPLES (Ccrtinued) 

E X A M P l E # 2: DOUBLE STREAM ------------- A Address 
A Length 
B Address 
B length 

= = 
= 
= 

1007 
28 
3921 
30 

CLOCK h RQC~D/ADR AWADR lLENGTH PLENGTH AWLEN AWDATA 
A/B A/8 

------- --------- ----- ------- ------- ----- ------
1 5/1 0 28/30 28/30 0 0 

2 7/1 1007 18/30 25/30 3 XXXX>:XXDOD 

3 5/2 1010 8/30 15/30 0 FIRRRRRRODD 

4 5/ 2 1020 8/30 8130 7 RRRRRRR)OiX 

5 712 3921 8/20 8/21 9 XDDDDDDDDD 

6 5/1 3930 8/10 8/11 0 RDDDtlllDDDD 

7 5/1 3940 8/10 8/10 1 R)()()()()()()()()( 

8 512 102 7 0/1U 5/10 3 >O<XXX><XDDD 

9 512 1030 (l/10 0/10 5 RRRRRXlOO<X 

10 010 3941 0/0 011 9 XODl>ODDODD 

1 1 0/0 3950 0/0 010 1 R X X )( X )( 1000< 

NOTE: During clocks 3, 6, and 8, )(fl will be forced into 
a live freeze state (AWBUSY) because of write 
alignment. Residual data is getting processed 
during those clocks. 

"D" in the data field stands for data coming from 
I CU .. 
"R" in the data field stands for data coming f rorn 
RREG .. 
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------------------------------------------------------------------------

3.11 ~'.ASS STORE 

lte ~ass Stcre Unit is an e)tensicn cf scratch~ad ram tut 
~as t~e restriction ttat it na~ be ~ritten or read during a 
clcc~ but net both. It has crly cne out~ut tut has 256 
~ords x 4~ bit data storaqe cacacity. ECC is stored ~ith 
each entry to allow a rricrccode retr> or ~ass store parity 
errcr (S~e Section 7.6). Figure 3-13 is a block diagram of 
t~is structure. App~r~ix O has ~ list of the ECC 
9eneratior.. 

It is addressfd via a register (~SREE) ~hich is loadable 
frcm 2 data sources ard has the incremert by 1 cacability; 
see Section 4.6.12 for cetails. 

FIGURE 3-13 

HSREGLD >------------. 
CONSTANT=©© ----"''---'"""..._ 

LFAOR 

AUREG 

(_!) 

-"._ ___ _.. ~ 1--<'""-""a_ 
en 
::;:: 

'-------i I NC UN IT lf--l--' 

~ASS SlOPE ST~UCTUPE 

ECC RAMS 
(256 x 9J 

H!ECCOUT 

'-----+-+--I---.. HSPRTYOUT 

r-----i----+-------+------rq"'"1e r-------+-+-J---.HSOUT 

HSINPRTY 2 

SPA 
RBO_JJPQA qe 

AUREG 
OREGOUT 

HSINSEL 

HSWE 1 
ECC GENERATOR ~ CHECKER 

------~---+--~M< 

fSfN-ORoirCRYG1 
W£/ HSAEGDIS ECCOUT L-----------.J 

1 
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3.12 DREG 

3 .. 1 3 

T~is is a '0 bit wide 9enerel ~urrose reoister that shares 
the ICU RGACR output with t~e wemor~ reauestor. Jts output 
feeds the ICU. Jt is lcadec ~~Pn ttE 9DRFGLD 1 tit in t~f 
r~EG is set high. 

CONTROL ENTRIES 

lt~ 'CNTLOUT' input to the ICU has the ten teast 
significant bits sourced by tre control section and the ~SD 
t~ the fTREG. All other bits ~ill be 1fro. 

lhP following tablP indicates the addr~sEtng of the control 
out entri fS. 

Cl LOUTSE'L FF A - ADR I CNTLOUT 
========::============~=======::::========== 

0 )I I (ALEN-BtEr.J 
1 (j I l':CACr< EPR VECTOR 
1 1 I Al EI\: 
1 2 I E<Ln 
1 3 I CLEN 
1 4 I INTERRUPT INFO 
1 s I CONSTANT=U/FREEZE CO OE 
1 6 I IN\IAL ID 
1 7 I INVALIO 

Entry 5 can te used by microccoe as a CCNSTANT=O during 
ncrmsl 1nstruction execution. Ho~ever, durin9 function 
tPst, it contains the FREEZE CODE gererated as a result of 
a TEST CODF in the freezE control logic. (Refer to 
l>Jrenoi x G for details.) 
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4 .. 1 

CONTROL SECTIOI\ 
---~------------""""""' --~---------------

T~e Control SPction Provides seouFnCf control for the X~, 
throuqh the rrain seouence controller and several smaller 
irterface ccntrollers. It else provides some seauence 
trBcing looic to aid ir dia~rostics. 

The Control Section contains seven rrejor carts <See Figure 
4 - 1 ) : 

CRAM--cortrol store rarr 135 wide 16 K-word deep 
CREE--control r~pister 135 wide 
~icroinstuction acdress multiplexer (ulrrux) 
~icrorroqram Counter CuFC) 
~icroccd~ Stack 14t ~ide 4 ~crds dtep 
Condition Multiclexer<Ccrditrrux>--2b wide 
Fetch Gueue 2--4 pages, 5x10 bit entries in each page 

~JCROINSTRUCTIO~ MULTIFLEXER CuI~UX) 

The Micro-instruction rrultiolexer is divided into two parts 
tv the number of in~~ts required <See figure 4-2). 

The most sic:rniticant 121': of 1ristruction address may c: cme 
t r o rr s i )( sourct=s: 

1) Stac~ 
2) uPC 
3) Jump Pddress 
4 ) FT REG 
5 ) AC Controller 
6) OpL it R Ortirr<1:'ll V a l L e s 

The tinal 2t (I f address C CIT< ES tr orr cne source: The Test 
Condition fl''UX 

lhe detailed combination of these inruts are defined in the 
aescrirtion cf the CRA~ Address field of the CREG. 
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FIGURE 4-1 X~ CC~TROL STPUCTURE 

JUMP ADDRESS -

JUM P _ROR (13: 2l r? 
OPLIT (13: 2J ' SEQl COPREG (Ll: 2l ( Ii 

PTREG (3: 2l ( 7 
1_1 

( RC (1: Ell 
/ 

~ 13b 
L) 

CRRM w --"' // / / cc / 
MP _f10R ( 1: Ell ~ 

PTREG (3: Ell ' 
u 

TO _O A TAJ A TH 

JU 

COPREG ( 1: Ell ~SEQ 2 p 
TEST _COND 

~ F/F'S 
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------------------------------------------------------------------------

FIGURE 4-2 >~ ~ICRO INSTRUCTION ~U~ 

uPC 
[Upper _12_6 it e 

HIST_FILE 

JUMP _Fl 0 R ( 1 3 : 2 J 
OPLIT (13:2) 
COP REG (4: 2J 

PT REG (3: 2J 
RC (1:8) 

STACK 
[Upper _I 2_Bi te 

uMUXSEL -
3
.L--

! frori_CREGJ 

TO_CRRM 
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FIGURE 4-3 TEST CO~OITION ~UlTIPLE~OR 

LOOP _CTR=· 

Cf'rott_CREGl----,-----, PTREG Cl 11J 

PTREG (81 8l 

STACK COP REG (l 1 8J 
JUMP _ROR Cl, Ill 

STACK Cl: 8J 
uPC Cl: l!ll 

uHU X SEL_3_,____, 

TCSEL 5 
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-------~---~-~-~-----~--------=-----~-----------------------------------

4 .. 3 

CRAfl. AND Cf'E:G 

T~e CRAM is 135b wide era 16~ ae~r, cc"poseo of 16K x 1 ECL 
rarrs. It is a read orly d~vicF to the XM, writing of date 
into the CPAM is done under mainterance control as 
described in Section 6.2.2. 

lh~ CRfG is 135b wide end leads directly from the CRAM. It 
~old~ the u-instructior tPing executed and is used to hola 
intorrration ~hen loading the CFAM. The CPEG's output feeds 
totb t~e data and the control sectio~s of the XM as well as 
e perity checkFr end the CRAM to loaa CNEG aata to the CRAM 
d~rirg the CPA~ load cycle. 

IVICROCODE STl\tl< 

Tte ~icrocode Stack i~ 4 dPEP and 14t wide. It is a LIFO 
register file with a top oi stack register. The stack is 
loaded fro~ the uFC on a subroutine call (See PUSk 
CRlGl14:14J), and rcrred en a return <See u~UXSEL : 
CREfC17:1S::::;?)). 

The stsck is ctearfd by Systerr Maintenance Cleer, 
S~S_FLUSH, FETCH_FLUSH, er internal COIT~and, and by doing 
en CPLJT brench. ~ken the stack is cleared, the register 
file and t~e too-of-Etack register arP untouchPd while the 
stack Pointers are reiritieli2ed. 

Thr st&ck cvPrf lcw ano stack undertlow are treated as 
errors. See Section 7.3.2. Associat~d ~ith the stack is ~ 
"last branch" history file .. (See Sectiofl 7 .. ~) 
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------~---~-~~----=--~-=--~----------~~---------------------~-~---------

lf5T CONDITIONS ~ULTIPLEXER 

l~e test tcndition ~ultipleMer selects from the test 
condition fli~-flops rer tte 1Csel field cf tte uWord <See 
SPttion 4.6.11>. The teet cc~ditions are appendeo to the 
next address information as specified ~Y the CRAM address 
scurcP field (See Section 4.c.11). 

Several TC&Pl codes are BE yet undefined, rew test 
conditions nay be added under the corstraint ttat they rrust 
~eet critic&l tirrino considerations. 

The tonditicns nrEs~ntly beirg tested are: 

Jmp[1:0J-------> LPa~t significsnt 2 bits of uWora juwp 
addr€ss field 

l!PC[1:!JJ-------> Lea$t ~ignificant 2 bits cf UFC+1 

STACKr1:uJ-----> Le~st siqnificant 2 bits cf STACK 

FlREG[3:0)-----> PTEST regist~r 

AU carry-------) carry out cf the ~SD oi 
unit, for subtract 
borrow-not 

the 
it 

Arithmetic 
represents 

PU undigit-----> indicates the cres@rce of an undigit on 
the .till inr,uts 

AU=U-----------> t?st tor Arithmetic unit out~ut eaual zero 

Jl=f?------------) Looic unit c;orrpariscn "l'J ecual to 8" 

LU=O-----------> Logic Lnit o~tcut eoual tc 1ero 

;i > B - - - - - - - - - - - - > '' A g r e B t e r t h a n 8 11 c o 11' f:' e r i s o n r e s u t t f l a g 
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--------~~~-~-~-~~-~---~--------~-~~-~------~--------~-----~------------

4 .. 4 TEST COhDITIONS ~ULTIPLE~ER (Continued} 

co~ ~. cc~ l---> together fcrrr the "glo~sl" comparison 
togglFs for the X~, ercoded as follows: 

CO\¥. l- c v ~'. L Mearing 
i:i 1't t:owrorison reset<null) '" y 

( 1 comrariscn low 
1 u c.omr1Hison hi g" 
·1 1 comi:-arison eoual 

(SPP ~Ecticn 4.4.1 1or details on t~e Corns) 

CVF------------> Overflew flag 

JNT------------> systen interrupt lire 

Lvor Cntr= ----> test for ccrtents cf loop counter eoual to 
D or crossed 0 it reflects the counters 
conterts or t~e rrevious clock 

TI~FCUT1-------> syste" ti~eout indicator 

~lSC1, ~ISCO---> firrrwsre prc9rawwatle flags, 
microcode EDS tor tteir use .. 

Ar-------------> Addre~s cortrolters 
n I 
r c I 

see 

LEN<=1G--------> Indicates thF status of t~e selected 
logical lengt~ in the we"ory reauestor 

COPREG---------> The coprctessor register used to 

f\urrber of 
FidencH;d 
~yi.lat:le 

communicate betweer coproces~or 6nd M~C 
<currently unused). 

RQFULL---------> When set, it indicates t~at the nu~b'r of 
outstBrding RBQ reeas is Paual to 7. 
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4.~ TEST CONDITIONS MULTIPlfXER (Continued) 

RQEMPTV--------> When set, it indicates that the number of 
outstanding RBQ reads is eQual to 1. 

LJT FLAG-------> Indicates that the instruction has 
literal. 

AF>BF----------> AF greater t~an BF flag from Fetch Queue 
2. 

AF=BF----------> AF eoual to Bf flag f rorr Fetch Queue 2. 

NONFATAL-------> Indicates the occurrence of a nonfatal 
error inside the memory subsystem. 

OHCODE <1:0>---> These two bits inform 
status of conditional 
instruction page. 

microcode of the 
reads within the 

DHCODE 
0 
1 
2 
3 

COMS AND OVE~FLOW (OVF) 

MEANING 
No outstanding issue. NO OP 
Contitional read B is needed. 
Contitional read A is needed. 
Contitional read A & B are 
needed. 

The Comparison Flip-Flops CCOMS) and the Overflow Flip-Flop 
(OVF) are oieces of the state of the "'achine which are 
passed trom instruction to instruction. Instruction retry 
(See Section 7.7> may not be possible once state is changed 
unless a backup copy is maintained. for this reason both 
the coms and ovf are present in testable Cglobal) and 
temporary form <local>. 

~icrocode manipulates the local coms and OVF via the 
internal command field (See Section 4.6.13). Oplit branch 
loads the value of the locat ffs into the global ffs 
~ithout changing the local value, ~ermittin9 the update of 
global coms as late as possible without using an e~tra 
clock. 

If an update of the local coms is reQuested at Oplit 
tranch, then both the local and global coms get updated. 
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4.5 

4.5.1 

~---~-----~-----~~---·----------~---------------------------

FETC~ GUEUE 2 

f Ptth Queue c is a separ8te portioP of the Fetch-M~ 
irterface structure used to transfer testable conditions 
and cata rruct shorter ttan 1~ diqits in lenpth. It is 4 
rapes deer ~ith 5 Fntries ctr page, its pag~ select lines 
ere corrwor with f Ptc~ oueue 1 but entry selection is 
se~~rate. For s diaoram of Fetch oueue 2 and related 
logic, see figure 4-4. 

OFLll BRANCP 

The Fetch rrodule enccoes tre Orcorie in a seven bit field 
<the Cp vector), that is tran~ferred to the )~, along ~ith 
a bit indicating the rresence of a literal. This eight tit 
tode is stcrPd in Fetch Queue 2 as the OPLil entry. The 
concatenatior of the CFLil value and the Orti~al flao 
rreates a 512-~ay pointer into thr first rricroword e,ecuted 
by the XM. There is an Crtirrsl flag associated with each of 
the four fetch oaqes ard its value is rreceterrrined ty t~e 
instruction. For e detsiled dEscription cf this flag, refFr 
to the XM rricrccodP s~etif ic8tion. 

0PllT branch refers to t~e clock ~~ich is executed to enter 
thP first microword of Pach instruction. If there is nc 
valio Fetc~ Fage, ~hile the rritrocode is trying to perform 
an CPL IT branch, then the X~ ~ill live freeie. 

The CFLJT branch clock ~s ore cf the wost ective states in 
the hardware. Interrvcts are checked only at OPLIT branch 
~nd if anv get detecteo, thE Jnterru~t handler in microcode 
is calle~. Once t~E brerct is taken, t~P following 
registers gel reset: stack pointers, ~isc. F/F's, NOlRY 
F/F, TI~EOUT1, DATAPI1, OFllMAL, CCPVALID, and Fetc~ Page 
Volidg 

Jn addition, the global co~s end OVE~FLO~ qet set based or 
the contents of thPir local copies. Finall~, the si9nal 
E!POFIFGUflF is assertEd to ir1or~ Fetch that the XM ~as 
rel~~sed its current reoP. 
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FRDDR2 
FLOR02 

FDRTR2 

FPADDR2 

EFPRGE_NUM 

3 

18 

2 
MAOR 

2 RADR 

FIGU!iE 4-4 FE1CI- QUEUE 2 

..l 
.. {EN DECODER 

TJ ri: l 
l l l l l l l 
Din WE Din HE Din ME Din ME 

4X18 L!Xl8 Ll x 10 l.J:X18 

Dout Dout. Dout Ooul 

ALEN BLEN CLEN 

COMPARATOR 
&. 

SUBTRACT OR 
1 G 1G 1 G rn_Q 8 

~ I 2 3 Ii L 
18 6_TO_l MUX 

~ r=! 
CTLOUTSEL~~TO_l MUY 

18 rnt 
OPLIT CNTLOUT 

3 

FLAGS 

Din HE 

LlX18 

Dout 

ERR_YE 
INTRPT 

c 
REG 

FPA RDR -

18 
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---------------------------- -------------------------------------------

4 • 6 

4.6.1 

~~ ~JCRO~ORD DEFJNil IC~ 

lhe tollowino breaks dc~n the microword into separate 
1ields ard t~er descrites t~e coding cf each. 

SCRAlCHFAD CONTROL 

The following 1our fields cortrol all read/write functions 
ct thE Stratchrad ram. 

SP A AODRE~S CREG [126:123) 

A four bit fi•lci that ~Elects cne cf 1t locetion1 to driVf 
the A-cart of the scratchpad. 

SF 8 ADDRESS CREG [122:119] 

A four bit field that selects one of 16 locations to drive 
the f-port of the scratchpad. 

SF C ADDRESS CREG (114:111J 

A four tit field that selects one o1 16 locations to be 
~ritten intc if the SPhE is true. 

~RITE ENABLE (SPWE) CREG [118:118] 

Data selected ty the SPIN rrux in the ICU is ~ritten at the 
address specified by the c address field khe~ this tit is 
E e t e 
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------------------~-~~~---~-- ~-~--=----~------------------~------------

4 .. 6. 2 ~EUSQ & OPG CO~TROL 

The following three bits ccrtrol RBG/CPQ read reauests. 

REOPGASEL CPEG C127:1£'7J 

If ttis bit is a 1, the OFQA cutput is selected to drive 
the RBOPQA bus. If the bit is a G, then FPUS is being 
&CCf'SSE'd. 

RBGOPGREQ CREG [41:41] 

This bit indicates, eitber PeUs or OFQA is being accessed 
wtenever it is set to a valLe of 1. 

CFGeRFQ CRE~ f129:129J 

Jf OPQB is being ACCfSEed, t~is bit is hig~. 

FETCH GUFUE ADDRESS - C~fG [132:130) 

~ three tit field that selects one cf ~ locations to drive 
the P-oort of the Fetch oueuE frorr the current page. The 
P-port ot the fetch OUfUe is wired to always select the e 
address of the instruction. 
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------------------------------------------------------------------------

4.6.4 lll FILE COf><lROL 

LITERAL SELECT - CREG lE4:84J 

Selects the b)te lite.rat irstead ct the litfile. 

LIT FILE ADDRESS - CREf (92:B~J 

Ar eight bit field that selects the literal to be read. It 
also may te used to set uc the masr store address. If the 
LITSEL bit is ~ig~, di~its 9-2 ~ill te forced to 0, and 
digits 1-0 ~ill have a val~E - cc~irg frorr the BLIT rams -
eoual to the litfile address. See Figure 4-5. 

LITROR 
LITSEL 

FIGURE 4-5 

8 

LIT9 

09 

LITERAL FILE 

LI Tl LIT8 BLITl BUT© 

01 08 

----~~ISVS Friar Written Corsent Reouireo for Oisclos~re Of This Oata---



t--------------
1 1993 5204 

UNISYS CORPORATION 
ENTRV/~lDILJ~ SYSTEMS GROUP 
PASADENA OEVELOPMENT CE~TER 

+-------------------------+ 
I 
I V5CU E~ECUTE ~ODULE (X~) 

I 
UNISYS 
COH10£:1\Tltl 

+----------------------------------------
ENGI~EERING DESIGN SFECIFICATJOM Rev,. P Page 6/i 

4 .. 6 • 5 ICU SHECT 

Eech of t~e outputs 1rom tte 
distinct set cf CREG tits es 
lnit and the Compart unit s~are 
within the JCU,, 

ICU is controlled by a 
specified b€low. The Logic 
the sarre irput select rrux 

FIELD NA~E I CREG I CODE I SOURCE I 
-------------1-------1------1-------------------1 
flUASEL I 38:3(; I {i I SP~ I 

I 1------1-------------------1 
I I 1 I F PP I 
I 1------1-------------------1 
I I 2 I RPG/OPGA I 
I l------1-------------------I 
I I 3 I LITFILE I 
I 1------1-------------------1 
I I 4 I Ms ru T I 
I 1------1-------------------1 
I I 5 I AUREG I 
I 1------1-------------------1 
I I 6 I "0" I 
I 1------1-------------------1 
I I 7 I DREC-OUT I 

-------------1-------1------1-------------------1 
AussEL 1 35:33 1 a I sPe I 

I 1------1-------------------1 I 1 I FFF 

I 1------1-------------------
1 I 2 I OFG8 
I 1------1-------------------
1 I 3 I LITFILf 

I 1------1-------------------
1 I l I MSOUT 
I 1------1-------------------
1 I S I AUREG 

I 1------1-------------------
1 ! t I CNTLOUT 
I 1------1-------------------
1 I 7 I DRFGOUT 
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4 .. 6'" 5 ICU SELECT (Continued) 

FIELD NP~E I CREG I CCDE I SOURCE I 
-------------1- -----1------1-------------------1 
LUASEL I 98:97 I 0 I SF~ I 

I 1------1-------------------1 
I I 1 I FF A I 
I 1------1-------------------1 
I t t I RBG/uPQA I 
I 1------1-------------------1 
I I 3 I lIHILE I 

-------------1-------1------1-------------------1 
LU8SEL I 96:94 I 0 I SPF I 

I 1------1-------------------1 
I I 1 I F PP I 
I 1------1-------------------1 
l I 2 I 0 PG 8 I 
I 1------1-------------------1 
I I ~ I LflLE 

I 1------1-------------------
1 I 4 I CNllOUT 
I 1------1-------------------
1 I 5 I DRfGOUl 
I 1------1-------------------
1 I ( I AUPEG 
I 1------1-------------------
1 I 7 I 'o • 

-------------1-------1------1--~----------------
PTSEL l11U:1C81 G I SPP 

I 1------1-------------------
1 I 1 I Ff/l 

I 1------1-------------------1 I 2 I RBG/OPQA I 
I 1------1-------------------1 
I I 3 I OFC8 I 
I 1------1-------------------1 
I I 4 I MSOUT I 
I 1------1-------------------1 
I I 5 ! AUFfG I 
I 1------1-------------------1 
I I 6 I NO I 
I l------1-------------------I 
I I 7 I CTLOUT I 
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4.6.5 JCU SELECT <Continued) 

FIFLD NAfft- I cRfC: I corr:: I soui;ci: I 
-------------1-------1------1-------------------1 
P~ASEL ' 61:59 I 0 I SP~ I 

I 1------1-------------------1 
I I 1 I FF~ I 
I 1------1-------------------l 
I I 2 I REG/OPGA I 
I 1------1-------------------1 
I I 3 I LITFILF I 
I 1------1-------------------I 
I I " I AUREG I 
I 1------1-------------------1 
I I 5 I DREGOUT I 
I 1------1-------------------1 
I I ~ I CNlLOUT f 
I 1------1-------------------1 
I I 7 I MSOUT I 

-------------1-------1------1-------------------1 
F~8SEL I 58:57 I 0 I SFF I 

I 1------1-------------------1 
I I 1 I R 6 GI GP QA 
I 1------1-------------------
1 I 2 I OPQP 

I 1------1-------------------
1 I 3 I LITFILE 

-------------!- -----1------1-------------------
~SINSEL I 82:P1 I [ I SP-1 , ______ , __________________ _ 

I I 1 I R8Q/OPQA 
I 1------1-------------------
1 I 2 I AU~FG 

I 1------1-------------------
1 I ~ I DRFGOUT 
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--------------~-~------~~-------~---~-------~---------------------------

4. 6 .. 5 ICU ~ELFCT <Continuea) 

FIELD NA,F I CRE~ I CGDE I SOURCE I 
-------------1-------1------1-------------------1 
RRDSEL I 70:6~ I c I SFP I 

I 1------1-------------------1 
I 1 I FF p I 
l ------1-------------------1 
I 2 I F p E I 
I ------1-------------------1 
I 3 I PBG/OPQA I 
I ------!-------------------! 
I {, I LfILE I 
I ------1-------------------1 
I 5 I MSOUT I 
I ------!-------------------! 
I (: I AUl'E(; I 
I ------1-------------------1 
I 7 I Lu I 

-------------1-------1------1-------------------1 
RQASEL I 67:t5 I 0 I SP~ I 

I 1------1-------------------1 
l I 1 I FF P I 
I 1------1-------------------1 
I I 2 I FF 8 I 
I 1------1-------------------I 
I I ~ I RBQ/OFGA I 
I 1------1-------------------1 
I I 4 I LFilf I 
I 1------1-------------------1 
l I 5 I ~sou1 I 
I l------1-------------------1 
I I 6 I A U ~ F G I 
I 1------1-------------------1 
I I 7 I Lu I 
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4 .. t" 5 ICU SELECT (Continued) 

FIELD NA~E I CREG I CODE I SOURCF I 
-------------1-------1------1-------------------1 
PQLSEL I 6~: 62 I [ I SPP I 

I 1------1-------------------1 
I I 1 I LllFILr I 
I 1------1-------------------1 
I I ( I MSOUT I 
I 1------1-------------------1 
l I 3 I AUREG I 
I 1------1-------------------1 
l I L I CNTLOUT I 
I 1------1-------------------1 
l I s I 11 0° I 
I l------1-------------------1 
I I 6-7 I TBS I 

-------------1-------1------1-------------------1 
SPINSH 111r:11s1 t I SF.A I 

I 1------1-------------------1 
I I 1 I F F A I 
I 1------1-------------------1 
I I ? I RBQ/OPQA I 
I 1------1-------------------1 
I I 3 I ~SCUT I 
I 1------1-------------------1 
I I 4 I AURt=G I 
I l-~----1-------------------1 
l I 5 I LU I 
I 1------1-------------------1 
I I t. I L PCTR I 
I 1------1-------------------1 
I I 7 I PHNC I 

-------------1-------1------1-------------------1 
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------------------------------------------------------------------------
4 .. 6 .. 6 P~GX FUNCTION SELECT 

The P~ux turctior is tontrolled through 3 fields, t~o 
cortrol the reord~ring cf digits ~ithin a ~ord, the third 
controls the selection of tte source of £ach outrut digit 
from one of the t~c recrd•red ~ords. 

F~UX A FUNCTION SELECT - CREG[56:54J 

lhe oefined funttions cf the PmuxA ~so is es follows: 

OUTPUl at digit 
Fun ct 1on I D9 D8 D7 D6 I) ~ D t, 0 3 DZ I) 1 DD I function f\I ame I 
---------!---------------------------------------- ---------------1 

l D9 08 D7 06 [) 5 D4 I) 3 I) 2 f) 1 [l (i Pass I 
1 D Li C• 9 D8 D7 Dt {) 5 D4 D3 02 D1 Rotate 1Right I 
t: D1 D ti [l <; [J 8 D7 Dt [l :, IH1 C3 02 ~otatf' i?Right I 
• [) 2 01 D LI 09 OF D7 D6 DS 04 D3 Rotate 3Riqht I .; 

4 D 3 II 2 f) 1 DO (' 9 t: 8 07 06 DS 04 Rotate 4Rip,ht I 
c: 04 03 D2 D1 DI. 1)9 [) 8 07 06 DS Rotate 5Rig~,t I -' 

t [l 5 fl L. I)~ D2 D1 on 
~' D9 PR D7 I) 6 Rotate 6fdght I 

( () 6 05 D4 D3 D2 j) 1 D (; D9 I) p 07 Rotate 7Rioht I 
~ (l 7 D6 DS D4 o< _, D2 01 0 {J [19 D8 f.otate 8Right I 
9 D5 D7 Dt D5 04 03 L2 D1 DJ 09 Rotate 9Right I 

0 p, H fJ B D6 (! 4 D2 Dt Ii() II "lJ II It r\ U ,, D II fl 0 II I [) €' l l Cf'1 e S t e ft I SJ 

OEH 1"0" .. j" "0 " un u 
\> 

II(,' ll 08 Lit 04 D2 DC I Del Zones Right I 
UCh I II F .. J) 9 "F" D8 " F" 07 ti f II 06 fl f " 05 I Pdd 2' Of'leS t e ft I 
r' v 1-, I,. 1:" D4 II f II () 3 II F " 02 ll f " c 1 " F " or; !Add Zones Right I 
0 E'"' I c 1 I) 0 (J 1 DU rq !) c p 1 DO 01 D( I 13 F fY 8 s k I 
0 f '4 I ***Function de rends on (Pl'<REG)lntd• I SEI Pfi1PfG I 

-----------~=~----~----~~~----------~-----~-~----------------------

~ith an aprrorriate concatenate, P~uxA=funct OPH and 
f~uxE=funct OFH, 20 digits of Alpha aata can be zone 
stripred to 1D digits ursignFd numPric in ere tlock. 

F~UX 8 FUNClION SELECT 

lte coding of Fmux E is idertical to that cf PmuM A. 
~henever the PMREGLD bit is high, the FTRfG is loaded into 
FIVRf:G8a 

----U~ISYS Frior Written Consent PFouireo for Disclcsure Of ThiE Data---00000390 



+--------------
' 1993 52(!4 

UNISYS CORFO~ATION 

ENTRY/~FDJL~ SYSlF~S GROUF 
PASADENA DEVFLOPMENT CENTER 

+-------------------------+ 
I 
I V500 E~ECUTE ~ODULE (X~) 

UNISYS 
COf\lFIDEf\11AL 

I 
+----------------------------------------

ENGINEERING DESlGN SFECIFICATION Rev. 8 Paae 70 

P~UX FUNCTIO~ SELECT (Continued) 

LGNCATENATE - CREEL48:4~J 

Contatenate ~rcvides t~e juxtaposition of t~e diait outruts 
of Prrux A and B. The field is coded es follows: 

F l• n c t i on I r.1 i a 9 I D ·i 9 8 I D i 9 7 I D i Q 6 I 0 i g 5 I D i q 4 I 0 i Q 3 I D i g 2 I 0 i a 1 I Di g 0 I 

0 I FB91 P6~·1 FB71 PEtl PB51 F84I PE31 PB21 Pe1j PBOI 

--------------------------------------------------------*'*** 
I Pl?9f PR81 PE71 PP61 P85I FP41 P83I PP21 PE11 PAOI 

---------------------------------------------------***** ____ _ 
2 I P&9! FE81 FE71 PF61 PE<SI FPL.I PB31 PB21 PA11 PAGI 

----------------------------------------------*****----------
3 I FB91 PB81 PF7f F£61 PBSI PB4f PP31 PA21 PA11 P"OI 

-----------------------------------------*****---------------
4 l F89j FB81 P871 PF61 PBS! FB41 PA31 PA21 PA11 PAc>I 

------------------------------------*****--------------------
5 I FB91 PB81 F871 FF-61 PBSI FA41 PA31 PA21 PA11 PllGI 

-------------------------------*****-------------------------
6 I FB91 F88I FF71 Pi:<tl FA51 fA41 PP31 PA21 PA11 FAClf 

--------------------------*****------------------------------
? I PB91 Pf<81 F·fo7j PP6j PA51 fA4l PJ.131 FA21 PA11 FAOI _____________________ ,,,,* __________________________________ _ 
8 I Pf!9j P88I PA71 PA6i PAS! FA41 PA31 PA21 PA11 PAO! ________________ ,,,,. _______________________________________ _ 

9 I FR91 P118I FA71 P/\61 PA51 PA41 PA31 Pll.21 P~11 PAUi 

----------******---------------------------------------------
(, A H I p A 9 I p A 8 I F /1 7 I p A (; I p A 5 I F A 4 I p A 3 I p fl. 2 I p A 1 I F A (J I 

--------------------------------------------------------***** 
DPH I FA91 FA81 F117I FA61 PASI fA41 P,1131 PA21 FA1 I PBOI 

--------------------------------------------------***** ____ _ 
CCH I PA9 I FA8 I Pft7 I PA6 I PAS I F.A4 I P.113 I PA2 I P81 l PEH.1 I 

----------------------------------------------*****----------
UDH I PA91 FA81 F/>71 f:/H:j FASI FA41 Pt13I PB2l PE11 PBOI 

-----------------------------------------****•---------------
OEH I fA91 PA8j FP71 FAtl PA51 PA4! PB31 Pfl21 Pb1I PBOI 

------------------- ----------------••**•--------------------

----U~ISVS Frier Writt•n Consent RPouired fer Disclosure Of This Data---DODDD390 



+--------------
1993 S2lili 

U~ISYS <ORPOHATION 
ENTRV/~FDIL~ SYSTE~S G~OUP 
PASADE~A DEVFLOFMFNT CENTER 

+-------------------------f 
I 
I V50L E>EC~TE ~ODULE (XM) 
I 

UNISYS +----------------------------------------
CONF IOENTI PL ENGi NEERING DESJEN SFECIFICATJON Rev. e Page 71 
-----~---~-==---~------~~-----~~~--~--·----------------------------~-----

4 "6 "6 P~UX FU~CTION SELECT (Continued) 

CONCATENATE - CREGL48:44J (Continued) 

~unction IDig9IDig~IDio71Dig6IDig5jDig4IDig3IDig2IDiQ1 IDigDI 

{;fli I PA91 PA81 F'll71 Pft6j PASI FB41 PP31 PB21 PB11 P80l 

- -----------------------------*****-------------------------
H1H I PA9l PA8j FA71 Pll61 PESI FB41 Pfl31 PP21 PB11 PBOI 

--------------------------*****------------------------------
11 h I Pfo91 PA81 p,;qj PFtl PBSI P84j PB31 PB21 FB11 PACI 

---------------------*****-----------------------------------
12H I FA91 PA81 PE71 PE61 PBSI fB41 PE31 PB21 PE11 PflOI 

----------------*****----------------------------------------
1::t< I PA91 Pt-81 Ft71 PB6j F85f fB41 PE13I fB21 PB11 PBOf 

----------*****•---------------------------------------------
14 I FA91 P88I FP71 FF6l P85I fc64I PB31 FA21 PA11 PACJI 

15 I PE91 f'As:\I ~A71 PP61 PA5l FA41 PJ13I PB21 PE11I PBOI 

16-1 F 

**NOTE Abbrevietions: PA(n) is content of the A part of Pwux, 
dicit n; FP(n) is output of the B part ot Prrux, 
oigit n 

----UNISYS Friar ~ritter Consent Peauireci for Disclosure Of This Dat1---UOWOU39C 



U~ISYS CORFORATIO~ 

ENlRY/~fDIU~ 5YSTE~S GROUP 
PASADFNA DEVELOP~ENT CENTER 

+--------------
' 1993 5204 

+---- --------------------+ 
V500 FXECUTE ~ODULE (XM) 

+----------------------------------------UNISYS 
CONFIOEf\TlAL ENGINEERING DESIGN SPFCIFICATJON Rev .. 8 Pape 72 
---------~~-----------~~--~------~-~----~-----------------~-------------

~RIT~METIC FUNCTION SELECT CREG [32:29) 

SFlects the furction of t~f erithmetic unit. 
are as folloi.s: 

setf'cticns 

FlflD NA~E I CREG I CODE I FU~LTION I 
-------------1--- ---1------1-------------------1 
AUfUNC I 32:29 I ( I HOLD flUREG I 

I 1------1-------------------1 
I I 1 I A+E Decirral I 
I 1------1-------------------1 
I I 2 I A+f+1 Birary I 
I 1------1-------------------1 
I I 3 I AH+1 Decirral I 
I l------!-------------------1 
I I ~ I A+E Binary I 
I 1------1---------~---------I 
I I s I 1 s ~ I 
I 1------1-------------------1 
I I t I A+P+CARPY firary I 
I 1------1-------------------1 
I I 7 I A+f+CAPRY Decinal I 
I 1------1-------------------1 
I I 8 I 8-~ Decirral I 
j 1------1-------------------1 
I l 9 I B-P-1 Deci~al I 
I 1------1-------------------1 
I I A I A-E einary I 
I 1------1-------------------1 
I I 8 I A-8 Decimal I 
I 1------1-------------------1 
I I t I A-E-1 8inary I 
I 1------1-------------------1 
I I ~ I A-6-1 Decimal I 
I 1------1-------------------1 
I I E I A-E-8orro~/ I 
I I I t<inan I 
I 1------1-------------------1 
I I f I A-f-Porrcw/ I 
I I I Decimal I 

----------------1-------------------1 

----U~ISYS Prior Written Consent RFcuired for Distlosure Of This Data---0~000390 



+ , __ ------------
! 1993 5204 

UNISYS CCRFCRAllO~ 

ENTRY/~fDIU~ SYSTEMS GROUP 
PASAOEN~ DFVELOFMF~T CfNlEP 

+-------------------------· 
I 
I V500 E~ECUTE ~ODULE (XM) 
I 

UNISYS 
CONFIOEf'<TI Al 

·----------------------------------------
ENGI~EERING DESIGN SFECIFICATJON kev. I? Page 73 

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

LOGIC UNIT AND CO~PARE 

lte logic Urit ~nd CorrrBre are sepRr~te furctions but use a 
co~rron outtut of thf lCU. Their control fields are coded as 
tollows: 

CO~PARE FU~Cll~N CREF C101:1C11 

Tte Compare unit sets a rair c1 tompsriscn flags: 
and A = 8 

13 > 8 

~hen the comoare furcticn bit is hioh corrceriscn is dcne on 
only thf ~SD, otherhise a to~pariFor is done across all 40 
tits ot t~e input data. 

L 0 G 1 (. f UN C 1 l 0 1\1 S E L E C T - (, R E G ( 1 (·ti : 9 9 ] 

Selection of the four possiblt functions of the Logic Unit 
is encoded in the&e t~o tits SF follows: 

CREG[1DL:99J I Function ______________ , _____________ _ 

u I A (A~D) 8 

--------------!--------------, I A (OR) F 
--------------1--------------

2 I p (XOR) f ______________ , _____________ _ 

3 I NCT A <~~r> B 
--------------!--------------

----UhI~YS Frier Writter ronsent Reouiret for Disclosure Of T~is Data---00000390 



4--------------1 1993 5204 
UNISYS CC~PORATION 

ENlR~/~EDI~~ SVSTF~S GROUP 
P~SADE~A DEVELOP~FN1 CENTFR 

+-------------------------+ 
l 
I vs " f)ECUTE fOOULE (MM) 
I 

UNISYS 
CONFIDE~TJAl 

F 1f ST 

+----------------------------------------
ENGINEERING DESJEN SPECIFICATION Rev .. 8 Page 74 

This field hss two sutfields which together control the 
1urcticn select and loao enable for t~e Ptest register. 

FTEST FUNCTION SELECT CREGf1C7:103J 

Selects t~e Ftest function. It is used in co~junction witr 
the PTREG lead field CCREG[1~2:102l). 

CREG[107:1u3J=C-15H Frcvides Ftest1 across all 40 bits of 
in~ut, as received frorr ICU. 

=1tH-17~ User prcgramrrsble functions restricted 
to ~ire or combinations of a rrarring of 
eecl> irrut b~'tE>. 

=18~-1FH Prcvides Ftest2 across t~e 4 bits of 
PlFEG in addition to the At bits of 
1nrut. 

FTRFG LOAD CRfG[102:1l2] 

Controls loadinp cf f'TRfG, t·oldino data 
CRfGf 10?:102J=O 

----UNISYS Fr1or Written Consent Reouir~d for Disclcsurr Of This Deta---00000390 



f--------------
1 1993 s2u4 

UNISYS CCRPO~ATION 

ENTRVl~EDIU~ SYSTf~S GROUP 
P~SADfNP DEVFLOF~ENl CENTER 

+-- ----------------------+ 
I 
I V500 EXECUTE ~ODULE (X~) 

I 
U f\' IS 'I'S 
CONFIDEf\TI.tH 

+----------------------------------------
ENGi NEE RING DESIGN SFEflFlCATlCN Rev. B Page 75 

4 .. 6.1(; ~F~ORY REQU~STOP CONT~0l 

Is a 7 tit field, divided irto t~c setarete fields, that 
cortrols the interface trt~een M~ ard the rest of the 
rro(fSsor. 

ADDRfSS REGISTER SELECT CRFG_SPADR) CREG(72:71J 

l~is 2 bit fipld selects whit~ Address/Length pair is to be 
used. Selection is as follc~s: 

RfG_SPPLR I ~P register adaressPd 
----------1-------------------------------

G I byoasE registers, use ICU oata 
1 I A_ADR_REG arc A_LfN_PEG 
2 I B_ADP_REG ard B_lEN_REG 
3 I C_AOR_Pff ard C_LEN_~EG 

REQUEST co~~AND (RQC~D) CREG[77:73) 

This five bit field s€lects t~e ~emory Reauestor action to 
te taken. T~P follc~inp is & list ct crPs•ntly ciefined 
functions: 

R QC. IV; D RQRFG JH, (ft\[) FUN(TIMi ----- -""""""""""'"'"'-"""" """"'"----
___ 11W ____ 

Dl;i 0,1,2,3 NO OPEfiATION 

C1 u (1 1 RF AD D fl TA THRU 
[J 1 1 C1 Rt AD DATA J\T A_ADR_REG 
O'l t fJ 1 READ 0 /11 A fJ T B - ADR - REG 
~) 1 3 {1 Rf A[' 0 fl TA AT c - A J:I R - Rf= G 

C2 i; IA 1 UNCCNDilIONAL READ OPEPAND A 
iJ 2 1 Q1 CONDITIONAL READ OPERAND A 
C2 2 c 1 CO~Dil10fllAL l<EAD OPERAND e 
02 ·~ ( 1 UNCONOITJONAL f<E AD OPER.1\1\!C 8 

L -! f) 1 6 * R f" A D Th RU \."11 H l cc I< 
(SPADR=i,2,~-->ERROR) 
DAT II f IE l 0 1'1 ll ST HAVE DATA 

----~~JSYS Prior Writttr Consent Rfo~ireo tor Disctcsure Of This Data---OOU0039D 



UNISYS CORPORPTION 
EN1RY/MFDIU~ SYSlf~S GROUF 
PASADE~A DEVELOP~ENT CENTER 

+--------------
' 1993 52U4 

+-------------------------+ 
I 
I vsuo fXECUTE ~ODULE <X~) 

I 
+--~----~-----------~---~----~-----------U~IS~S 

CONFIDEt\llAl ENGJNFERlNG DESIGN SPEllFICATlON Rev .. 8 Page 76 
--------~--~--~---~---------~--- ~-----------~-----------~--------------

4 .. 6 .. 10 ~f~ORY REQUESlOR CONlROL (Cortinued) 

RFGUEST CO~~AND (RGCMD) CREG[77:73J !Continued) 

J;Q(l'<'j) R Gr EG ___ .......... ___ _. .... .,.,.. .......... 

GL, 0 

(ls l 
cs 1 
cs 2 
,, t; 
\,> ... 3 

c~ G 

rJ6 1 

C6 2 

i,, c 3 

07 ri 

~.! 7 1 

() 7 2 

u 7 3 

t8 l1 

l! 8 2 
(;8 1 
li 8 3 

(1 9 Cl 

G9 2 

(: 9 1 

C9 3 

A~C~D FUNCTION 

1E * READ DATA THRU UNCORRECTED 
CSPADR=1,2,3-->ERROR) 

******ERPOR****** 
10 WRITE DATA AT A_ADR_REG 
1D ~RITE DATA Al B_ADR_REf 
1D ~RITE DATA AT C_ADR_RE6 

1D WRITE CATA THRU AND SET 
OP COl"rLfTf 

1V ~RITE DATA AT A_ADR_REG AND SET 
OP COIVrFL U E 

1~ ~RITE ~ATA AT B_ADR_REG PND SfT 
OP CO~lflETE 

1D kRITE tATA Al C_PDR_REG ANO SET 
OP COMflflE 

1C WRITE lAST DATA T~RU WITHOUT 
0 P {Of/ FL ET E 

1V ~RITE LAST DATA AT A ADR_RfG 
WITHOUT OP CC~PLETE 

1D WRITE lAST DATA AT B_AOR_REG 
WIThOUT OP COflPLETE 

1r WRITE LAST DATA AT C_ADR_REG 
WITHOUT OP CO~PLETE 

1t. * ~:RlTE PC 
1t. * \..RITE FC 
11 * READ PC 
11 * READ Ff 

1 2 * I" EA 0 fFROR AVDRFSS 
ADtiHSS FI El D fi:ll ST E1 E 0 

1 2 * I< EA D f!iROR ADDRfSS 
ADDRFS~ fl fl[' '11 ll ST 8E 0 

1 • . ·-' * R E A D HROR REPORT 
AO DRESS fl El D />'US l p, E 0 1. ,_ * READ f~R(lf< RFPORT 
ADDRESS HELD IVUS T PE 0 

----LNIS~S Frier ~ritten Consent FPauired for Disclosure Of This Data---OOL00390 



UNISYS CORPORAllON 
E~TNV/~EDIU~ SYSTE~S G~OUF 

PASACENA DE~ELOPMENT CENlER 

i--------------1 199:3 520~ 

t----- -------------------+ 
I 
I ~5U0 EXECUTE ~ODULF CXM) 
I 
+----------------------------------------UNISYS 

CONFIDE~ 1' I Al ENGJ~EERING DESl~N SFECIFICATION Rev. 8 Page 77 

4 .. 6.10 ~E~ORY REQUfSTOR CONTROL (Cortinue~) 

REQUEST COM~AND CRQC~D) CRFG[77:73J <Continued) 

RGOrn 
--·-"""-

t\ A 
lif~ 

CA 

OA 

lJ 8 
!J 8 

ii E 

DB 

Cl c 
(; c 
(! c 
(l c 

OE 

RGR E r;: ' __ _. _____ 

a 
2 
1 

3 

n w 

1 

2 

~ .,, 

u 
2 
1 
3 

0 
2 
1 
3 

2 

3 

FUN fl JCN 

Ot * PEAD ECC CODF 
16 * READ ECC CODE 
f7 * READ LI~IT TABLE 

ADDRESS FIELD ~UST BE 0 
D7 * ~EAD Ll,IT TABLE 

1 A 
1 ,, 
H: 
1 E' 

1 8 
1 8 
'1 9 
1 9 

CD 

j D 

ADDRESS FIELD ~UST BE C 

***"'*EFROR1nt.-A** 
* LOAD A ADR_REG 8 LEN_REG 

LENGT~ STATUS WILL BE AVAILABLE 
NEXT CLOCI< 

* LOAD 8 ADR_REG & LFN_REG 
LENGTH STATUS WILL BE AVAILABLF 
NEXT CLOCK 

* LOAD C ADR_RfG & lEN_REf 
lfNGTH STATUS ~Ill BE AVAILABLE 
f\EYT CLOCK 

* WRITE FCC CODE 
* lt.rnTE ECC CODF 
* WRITE ll~Il TABLE 
*WRITE lI~IT TABLE 

* v1PJTE FACI< 
*~'RITE f;ACK 
* WRITE PASE TABlE 
* WRITE £ASE TABLE 

PRA~CH TAKEN R kRITE NE~ PC 
ADDRESS FIELD HAS NEW PC 
BRANCH TAKEN g WRITE NEk PC 
ADDRESS FIELD HAS NEW PC 
BRANCH NTA~E~ & kRITE NEW PC 
AODRtSS FlElP hAS NEW PC 
BRANCH NTAkEN 8 kRITE NEW PC 
ADDRESS FIELC HAS NEW PC 

----UNISYS Prior ~ritten Consent Reouired for Disclosure Of This Data---00000390 



UNISYS CORP0~A1ION 

ENTRY/~EDJU~ SYSTE~S GROUP 
PASADENA D~VELOFMENT CENTER 

.. , ____ ----------
' 199~ 52(14 

·-------------------------· 
I 
I V5D~ E~FCUTE ~ODULE (X~) 

I 
+----------------------------------------UNISYS 

CONFIDENTJH ENG J Nf E PING DESlGN SFECIFICATJON Rev. 8 Page 78 

4 .. 6.10 MEMORY REGUFSTOR CONT~Ol (Continuec) 

REGUfST COP~AND CRQf~D) CREGl77:73J CCo"tirued) 

fiG C fl\ D PQR E G A \., (I\'; D --- .,... ..... 

_ .... _____ 
......... ..,,,, ......... 

IJ F p u De 
(; f 2 G t:, 
\! F 1 f, < 

r,..,,7, 

0 f 3 (; 3 
i u Ci s 

1 1 (i L 4 

1 2 {; fl F 

1 3 u 
13 1 

1 3 2 

1 3 3 

14 (' ,J 

1 L. 1 

1 4 2 

1 4 3 

1 5 U,1,,2,3 

FUNCTICN 

* WRITE J/0 
* WRITE J/O 
"" PfAD I/O 
-1< READ J/0 
.,,, READ B~SE TABLE 

(SPAOR~1,2,3-->ERROR) 
ADD~ESS FIELD ~UST BE Ll 

* TEST ERROR DETECTION 
CSPADR=1,2,3-->ERPOR) 

S~STE~ FLUSH 8 ~RITE NEW PC 
ADDRESS FIELD HAS NEW PC 
(SPADR=1,2,3-->ERROR) 

******rRROR****** 
lNCREf>'FNT A AOR REG BY tREG - -
lOOF COUNTER FIJNCTION 
INCFIEfl'.ENT 8 t\, 0 R REG BY LREG - -LOOP COUNTER FUNCTION 
INCREMENT c ADR REG BY LREG - -
LOOF C fiUf\I TE R FUNCTION 

•*****ERROR****** 
DECREl'lfNT A ADR REG BY LREG - -
LOOP COUNTER FUNCTION 
r.ECRE:ft'ENT 8 PD R REG BY L RE c; - -
LOOP CC:UNTER FUNCTION 
CECPH'FNT c _JI OR - REG BY lRfG 
LOOP COUNTER FUNCTION 

LOA C L ~· E G 
LOOP fCUNTER fUNCTIOtv 

----UNISYS Frier Writttn Consent Rfcuired for Disclosure Of This Data---00000390 



UNISYS CO~PCRftTION 

ENTRY/~EDIU~ 5YSTE~S GROUP 
PASADENP DEVELOPMENT CENTER 

+--------------
1 1993 52()4 

+-- ----------------------+ 
I 
I V50U EXECUTE ~ODULE CX~) 

I 
4----------------------------------------Uf'iISYS 

COf\ifIOENTIH ENG l NEE Rl~G DESIGN SPECIFILATlON Rev. 8 Paqe 79 

----------~--~--~------~--------~--~-~~----------~----------------------

4.6 .. 10 ~f~O~Y REGUESTOR CONTROL (Cc~tinued) 

REGUfST CO~~A~D (RQCMD) CRFG[77:73J (Continued) 

RCHND RQRFG 

----- ..... ,,,,,,- ____ 
16 u 
16 1 

'l6 2 

1 6 3 

1 7 0 
1 7 1 

1 7 2 

1 7 3 

U,1,2,:S 

1 9 0,1,2,-: 

1 A ~ 

1 A 1 
1 A 2 
1 A 3 

1 E' D,1,2',3 

1 c 0,1,.2,3 

FUNCTION 

******ERROR****** 
LOAO A_LEN_REG ONlY 
LENGTH STAlUS WILL BE AVAILABLE 
NEXT LCCI< 
LOAD B_LEN_REG ONLY 
IEN~TH STATUS WILL BE AVAILABLE 
~Elt'T LCCI< 
LOAD C_LEN_REG O~LY 

LENGTH STATUS ~Ill BE AVAILABLE 
NEXT LOCK 
HOLD STATUS REGISTER CONTENT 
SELECT A_LEN_REG ONLY 
STAT=O-->LENGTH > 10; 
STAT=1-->LENfTH < 1v 
SELfCl 8_lEN_REG ONLY 
STA1=0-->LENGT~ > 1u; 
STAT=1-->LENGT~ < 10 
SELECT C_LEN_RFG ONLY 
STAT=O-->LENGTH > 10; 
STAT=1-->LENGTH < 10 

OVERRIDE I-AULT 
NOT TO BE USED DURING NCR~Al 

INSTRUCTIO~ E~ECUTION 

OP CO~PLETE WITHOUT WRITE 

******ERROR****** 
LOAn A_ADR_RFG ONLY 
LOAC B_ADR_REG ONLY 
LOAD C_ADR_REG O~LY 

FNABLF FORCE ERROR 

SET TEST ~ODE R tISABLE A~ eus 

----LNISYS Prior kritten Consent RFouirea for Distlcsure Of This Data---OC000390 



+--------------
' 1993 5204 

UNISYS CORPORATION +- -----------------------+ 
E N l P Y 0; ED I U ~' S Y S T E fi S G R 0 U F 
PASADEN~ DfVELOF~ENT CENTFR VSCO FkfCUTE ~ODULE (XM) 

UNISYS 
CONFIOFNTllH 

+----------------------------------------
ENGINEERING DE~IGN SFECIFICATION Rev. 8 PaQe 80 

-----------~-----~-~----~-----~-~-~------~--~---~------------------~-----

4 .. 6.10 i"EMORV REQUESTOR CONTROL (Continued) 

REGUfST CO~~PND (RGC~D) CRFGl77:73J <Continu•d) 

l«H MO FUNCTION 

1 () 0 ,.1,. 2,. ~ RESET TESl MODE & ENABLE AW BUS 

1 E-1 F 0 ,.1,. 2" 3 INVALID 

~OlE: A. Descriptions of ccrrrrends ~ith an "*" ere found in 
the ~CACM 5recification. 

B. Ccrrmsnd 17 ~ill also select the status of the 
adoress register that is bFinq selected (lPCTR=Q) 

----U~ISYS Prior WrittFn Consent Reouired for Disclosure Cf This Dsta---OOOD039r 



+--------------
' 1993 52(14 

UNISVS CORPORATlON 
ENTRY/~EDIU~ SVSTE~S G~OUP 

PASADENA DEVELOP~ENT CENTER 

+------------~------------· 
I 
I V5U~ E~ECUTE ~ODULE (X~) 

I 
UNISYS 
CONFIOff-ITJAL 

+----------------------------------------
ENGINEE PING DESJGN SPFCIFICATION Rev. 8 Faae 81 

4.6 .. 11 NEXT ADDRESS CONTROL 

l~e following fietas control seouencing for the XM, 
selecting brench address sourcFs, microcode stack handling, 
and test conoitions tc b~ used in calculating the ne•t 
<Hidress. 

FUSH CREG[14:14J 

Used in corjunction ~ith fRPM Arldress <CREG[17:15J) to 
croduce eithFr & subroutine tall or an uncondition1l PUSH 
ct the Jumt Address f iPld into the micro-instruction stack. 
Jf the Next Address field (fREG[17:15]) is net a CONTINUF 
and this bit is "true", tb;f'r t'1e UPC'* 1 i~ stor@d. 

11 the Next Address fifld iF 6 CONTINUE and this bit is 
"truP", then the val.ue ot 1he Jump Address field, from tre 
CREG, is stored in t~f stack. 

**NOTE: A "Push 11 on "Return" is not a valid operation and 
will ~reduce urdefined rPsults. 

r1cROCODE JU~P AtDRESS CRECC13:0J 

Frovides a fourteen tit branch addreEs for 
rarts o1 w~ic~ art Lsed as per CRA~ 

CCREG[17:15J). 

TEST CO~DITlON SELECT llCsel) CREGf28:24J 
-----------------------------

thP rricrocode, 
Address field 

Selects thf conditions us~d in CASf2, CPSE4, CASE16 (for 
totb controllers snd FTREG). 

----U~ISYS Frior Written Consent Rfauired for Disclcsure Of T~is Data---00000390 



UNISYS CORPORATION 
ENTRY/MEDIU~ SYSTEMS GROUP 
PASADENA DEVELOP~ENT CENTER 

+--------------1993 5204 

+-------------------------+ 
VSOO EXECUTE MODULE (XM) 

+------------------------~---------------UNISYS 
CONfil)ENTIAl ENGINEERING OESIGN SPECIFICATION Rev .. B Page 82 

TEST CONDITION SELECT (TCsel) CREG[28:24J (Continued) 

SUMMARY OF MICROCODE TEST CONDITIONS 

4-WAY TEST CONDITION, CASE4 

·--------------------------------------------------------+ I Syntax Code Description 

+------------------------------------~-------------------+ OFLIT 
CONTINUE 
RETURN 
JMP 
AC 
BC 
cc 
f/F-10 
COM-HL 
CMPA>=B 
AUO&C 
AF>=BF 
FF1&A<=Hi 
f FO&RQEMTV 
PTR-31 
COPREG 
PTR-10 
PTR-21 
FT R-32 
TBS&PTR-3 
A<=1Q&R<H 
8<=10&RQF 
C<=10&RQF 
A<=10&RQEMTY 
B<=10&RQEMTV 
C<:::10&RQEMTV 
CAPRY-UNDIGIT 
PTRORF/FO 
AUC&F/F1 
PTR3&LUO 
EXlSYl 
AUCIHIT 
PTRO&LUO 
A<=10&AU0 
8<=10R,AUO 
C<=10&AUO 
Dl1COOE 

OOH 
U1H 
02H 
03H 
04H 
05H 
06H 
07H 
08 H 
09H 
OAH 
OBH 
OCH 
OOH 
OEH 
OFH 
10H 
11 H 
12H 
13H 
14H 
14H 
14H 
15H 
15H 
15H 
16H 
17H 
18H 
19H 
1AH 
1BH 
1CH 
1 DH 
1DH 
1DH 
1EH 
1FH 

512-Way OPLIT Branch 
UPC + 1 
Top ot Stack 
JMPC1:2J 
A address controller 
B address controller 
C address controller 
MISC F/F 10 
Global cowparsion toggles 
CMP A>B & A=B 
AU=O & AU Carrv 
Af>BF & AF=BF 
f/f1 8· LEN<= 10 
FIFO 8 No READ outstanding 
PTREG-31 
Co-Processor R~gister 
PTf<EG-10 
PTREG-21 
PTREG-32 
TBS & F'TR-3 
lEN<=10 I 8 READ outstand 
lEN<=10 8 8 READ outstand 
LEN<=10 & 8 READ outstand 
LEN<=10 & No READ outstand 
LEN<=10 & No READ outstend 
LEN<=10 & No READ outstand 
AU Carry & AU Undigit 
PTR-0 & MISC F/F-0 
AU Carry & ~ISC F/F-1 
PTR-3 IS LU=() 
# of extended syllable 
AU=O 8 LIT 
PTR-0 & LU=O 
lEN<=10 & AU=O 
LEN<=10 & AU=O 
LEN<=10 & AU=O 
Conditional Read Status 
Undefined 
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TtST CONDJTICN StLECl CTCsel)-C~EGl2F:24J (Continued) 

?-~AY TEST CONDITION 
+--------------------------------------------------------· 
l Syntax I Code I Descripticn I 
+--------------------------------------------------------+ 

Af:8f UOH AF=eF 
AF>Bf 01H AF>BF 
FElC~-FVFNl 02H FflCH EVENT 
Tl,..EOUT J3H TIMEOUT 1 
NONFATAL 04~ NONFATAL ~CPC~ ERROR 

REPOl<TED 
CTR<=10 LSH LEN<= 10 
LPCO OfH LOOP COUNTER = C 

(/\RRY 
BORROW/ 

Cj'llPA>8 
Cl'lPA=8 
OVF 
HiT 
PTR-tl 
PTR-1 
PTR-2 
FTl"-3 
R(JfUl 
RGEt'TY 
AU-Ul\JDIGIT 
F/fG 
Fl F 1 
LUO 
0 TSYL 
l IT 
l u (I 
A IJ ti 

U7H 
Q8H 
:J 9 H 
UAH 
JAH 
08H 
',JC H 
JOH 
UEH 
lf H 
10H 
11 H 
1 2 H 
'13 H 
1 4 H 
1 S H 
1 6 H 
1 7 H 
'18 H 
19H 
1 AH 
18 H 
1 C H 
1 DH 
HH 
1 F H 

Undefin~d 
Und !'!fined 
Undefined 
CARRY bit or 
CARRV bit on 
Undefined 
COMPARE A > 8 
COfl·PAFE A = 8 
OVERFLOW 
INTEPRUfT 
PTHG {1 

PTREG 1 
PT REG 
PTREG 3 
8 READ outstandinq 
NO REftD outstan~ing 
AU Undiqit 
MISC F/F-(J 
"1ISC f/F-1 
L LI= 0 
~ of ~xtended aodr~ss 

literal fla9 
LU=O 
AU=O 
Undefined 
Undef ino:>d 

NOTE: Notice t~at for no. -F of case2 & case4, the test corditton 
are completely differert. ~hite fer locations 10-1F, the 
lowPr bit of both tase2 Bnd case4 are the sarre. 
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4 .. 6 .. 11 NEXT ADDRESS CONTROL <Continued) 

CRAN ADDRES5 SOURCE C~fG(17:15J 

Selects the foUrLe of tte next micro-instruction address in 
conjunction ~ith lCselect CCREG[28:24J) es tcllo~s: 

c; R F G [1 7 : 1 5 J I Ado r [ 1 3 : 8 J I Ao or [ 7 : 4 J I Add r [ 3 : 2 J I Add r L1 : 1J I Add r[ 0: 0 J I 

!; I 11 f1 11 /0LR OLR OLR TC1 TC (1 

1 UPC lJ pc UH TC1 TCO 

2 S TK STK SH' TC1 TC(; 

3 J I" p JMF COFRE"G I lC1 TC' (i 

4 H'P TC(! 

5 J ~,p JMP J f'I f TC1 T C l; 

6 JMP J~P Pl~G TC1 TCU I 
--------~--------~---------------~----~-----------------------

? J~P J,P AC TC1 TCO I 

**~ClE: Attreviaticns: PC =MicrofC 
1CD,TC1=Test Conditions as selected ty 

TCsel (CREGl2~:?4J) 
J~t =Micrcrode jum~ address (CPEE[13:~J) 

Stk =Microcode Statk 
Ptro =Ptest reoister 
OLR =Oplit rPgistPr 
AC =A address ccntroller 
COP~Ef =Co-Processor Interface Register 

OpLit branch bumps Fetc~ pape, sets Fetc~ caqe ewptv clears 
th• stack, and on FPtrh page not full causes a tree1e 
condition. This br~nch is only rational once per 
instruction as the last clock ot the instruction. 
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4 .. 6.12 ~ASS STORF CONlRCL 

fl'S ~RITE ENABLE CREG (83:83] 

fi'ass Store will be 1,1ritt1:n i.·t·Eri ~S 1.rite enable is "1"; 
otherwise, it ~ill be read. 

~SAEG LOAD CREG [8G:8CJ 

1t·e fl·SREG will bee I.ceded wh~n fl'•SREG Load is "1"; oth£rwise, 
its contents will be telo. 

~SREG INPUT SELECT CRFf [79:7PJ 

~SRfG may be loaded ir four differert WB)S frorr the data 
rection. Details are as fcllo~s: 

CREG[79:78J I MSRfG source 
-------·----!------ --------------

(; I f i i< e d c o n s t a n t " L () 11 

1 I Lit1ile Address 
2 I AUREG 
3 I ~SREG+1 
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------------------------------------------------------------------------

4.6 .. 13 INTERNAL CO~ll'AND FIELD CREGl23:18J 

Provides tor the control of rriscellareous flags in t~e X~, 
~needed as follows: 

Internal Corrrrand Field - CPEf(23:18J 
Total # of tommands available: 64 
lotal # of tom~ands defin~d: 56 

Gl1 Nu l l 
L1 CleBr Error Vector 
L2 Leed Task ~ Comcare 
~3 Leed ~easurement rEgtst•r 
Ct LIY. Ok - registered 
(5 Branch Ok - registered 
C6 Set IPC IntPrruct - registered 
l7 Set Y,M Event - reai~terPd 
O~ Set Internal F Bus Enable (Paint only) 
~9 Clear Internal F B~s enable craint only) 
LA Clear fetc~ Event 
0~ Set Nc1Tt11 
DC not irrrlerrErted 

D Load TfST CODE in freeze central lnit (~aint only) 
(E Reset TEST CODE i~ tree1f control unit (~aint only) .. 
10 Read Task Timer 
1i ClElH Stac,k 
12 RESf'fV!?d 

13 Test timer counters enablP 
14 Load Tes~ Tiwer 
15 ~eHrved 
16 Reserved 
17 Ctesr Ti~e Out rountEr 
18 Set Force Error flir-flcr 
19 Srere sourced by INTRPl erray k1 
1A lnternBl RBus Enatl~ 
16 Reset S~C Interrurt 
1C Clear Forre frror flio-flcr 
1£> ResnvPd 
1 F S p a r e 
iF Spare 
2 f 1 s ~ t 0 v f l 0 \.! 

21 Set Ovf hioh 
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4 .. 6.13 INTERNAl CO~~AND FIELD - CRFG[23:1RJ (Continued) 

22 Clear ~isciJ 
23 Set r.'iscO 
24 Clear ~;isc1 
25 Set JV:isc1 
26 Clear Misc0/1 
27· SEt ~iscD/1 
28 Set Corns eoual 
29 Sft Corr1s righ 
?f> SFt Cori's low 
28 Clear Conqs 
2r Set Co~s on A>=B 
2D Spt Co~s on PTREG-1:0 
2E Stt Corns en LU=O 
2F Set Co~s on A>B ~ AU=U 
~u Load Tnterruot RPgister A 
31 Leed Jnt~rrupt Register B 
32 Load Interrupt ~ask 
33 Psuedo POf FETC~ FAGE 
34 Lcao ModP Reqister 
~S reserveo 
36 load ~istellaneous Fegister 
3( f€Sli'fVEcd 

38 Feed Mode Regist~r 
39 REad ~iscellaneous Peoister 
3/1 reserved 
38 rFserved 
3C Read Interrupt Register P 
3D Read Interrupt Register e 
~F Read lnt~rrupt Mes~ 

7 bits 
7 tits 
7 bits 

8 r its 

8 bits 

3F Read lest Conditions 6 tits - Glcbel Ccms 8 Ovt, Misc, 
fetch event 

Notes: 

SEt lPC Interrupt - causes thf IPC flags in ell ether X~'s 
to set. It is inhi~ited by OFFLINE. The out~ut ts driven 
frolf, a register. 

Clear Error Vector - clears t~E MCAC~ error vector in the 
RPUS intertiHE. 
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4.6.13 I~lE~NAL CO~~AND FIELD - CREGf23:1RJ (Continued) 

Set X~ EvPnt - sets the XM Event fls~ in Fetch. The out~ut 
is driven trom a registfr. 

Load Measurerrent rtoister - losds the ~easure~ent register 
on the date c~rd. 

Lix Ok - indicates to Fetch ttat the X~ has just ~ritten 
the indew registers. lhe out~ut is criven fro~ a register. 

frencb O~ - indicates to fetch that a branch was corrPctly 
tredicted. The output is driven frorr a register. 

Llear Stack - alona ~it~ POF FETCh PAGE, fetct 
Syste~ flu~h g~nernt~s a siqnsl used to 
nicrocode•s stack. 

Flush 
clear 

or 
the 

Set 8 Cleer Bus load - controls a repister t~at causes the 
current f~tch oaae to bP loaded from Fetch or an internal 
data reth. 

Fsuedo POP tETCH PAGE - oenerates a POP FETCH PAGE cc~rrand 
~ithin the INTRPT array. Fxecut1cn of this command ~ill 
update the COMS srd OVF, set the Trace/Debua Interrupt if 
thP Trace or Cebuq ~ode bits are set, issue a Clear Stac~, 
clear NoTry, Misc~ & 1, Tirreout1, and the Coprocessor Data 
~elid flag. The DREf P~RJTY WILL BE CHEC~ED when this 
comrrand is e~ecuted so it would bP test if it were all 
ieros. 

Set Corns on FTREG-10. 

~et (O~S on LU=~-

A>B 
High 1 
Eau al D 
Lew Q 

Ccmh = FTR-1 
Corrl = PTR-f 

Eaual if LU=O 
High if LU<>O 

A=B 
c 
1 
0 

Set Corns on ~>B & AU=O. Ecual if AU=O 
High if AU><O t A>B 
Lo~ if AU><O & NOT<A>B) 
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4.7 ~~ tRFG DEFINITIONS ~U~~ARY 

NAIVE I CREG I fUNC.TJOfll 

----------1---------1-------------------------------------
* ~Fil.RE I 134:134 I u s € d 1c load th:: SPARE RA "'1 S 

PJ!RITY I 133:'133 I ~arity r it 
FPAADR I 132:13U I FPAGE A-port address 
CFGBflFG I 129:129 I Ci F Q p rPOUe~t ii = 1 

1t SP/IRE I 128:128 I 
R8CPGSH I 127:127 I f<f'USQ/OFQI\ port SPlf'Ct 

SFPADR I 126:123 I Scratchrad .LI- i:: c rt address 
SPBACR I 122:119 I ~cratchrad B-r:ort addres~ 

SH;E i 118:118 I ~cretchi:ad write eriatlf' 
SPINSEL I 117:115 I Stratchr;..:;id input sd ect 
SPODR I 114:111 I Scratchrad i.. rite address 
PT S El I 110:108 I F TEST i riput St>l€Ct 

PTFUNC I 107:103 I PTEST func ti or s€l ect 
FTREGLD I 1U2:hl2 I FT REG L(lAD enable 
CffPFUNC I 1D1:HJ1 I ,, 5 (l torrirarf' Ef1Bbl1> 

LUFUNC I HJ LI: S 9 I LU functicn select 
lUASEt I 98:97 I L IJ /.\-ini:ut select 
LUBSEL I 96:94 I LU B-inrut select 

* ~PARE I 93:93 I 
l fILEADR I 9 2: 8 5 I L f Hf (lddress ti fl d 

LJTSEL I 84:84 I self'c:ts tyte literal tr om CREG 
fl' S ~J E I 83:R3 I r< a s s Store \. r it"' enable 
fiSH!SE:l I 82:81 I I'- S 10 RE i fi p IJ t select 
l"SREGLD I 80:80 I l'iSTOl'E address register load 
Pl SAP RS Fl I 79:78 I IVSTORF address register i riout select 
fHQC~D I 77:73 I fiE!VORY ~EQUfSTCR corrirrand 
REGS FA OR i 7 2: 71 I fiFMORY RFQUESTCfl register select 
kGDSEl I 7L:t8 I !.\PI T !: f) at a Queue input select 
FGASEL I 67:65 I IVEl",RGST~ AODR input select 
~<HSH I 6 li: 62 I f'iEMRGSTR LEN ir1put selE'ct 
Pf" ASH I 61: 5 9 I F ,.,U:X ft irput sflect 
pff,f::SEL I 58:57 I F ft U X 8 input H le ct 
Fl'l'AFUH, l 56:53 I F fi U X A foncticr seli:-ct 
HiBfUNC I 5 2: 4 9 ! F MU X f? tuncticr sPlect 
OCATFUNC I 48:44 I Ccncatinate furction select 
Pi"'·IHGLD I 43:43 I f!VlJX function field source s e l e c t 
ClLOUTSEl I 42:42 I \cntrol. out rut bus s d ec t 
FPO PG HQ I 41: Ld I R8lJS/OPG rEauest l i r f 

DREG L D I 4L:4w I DREG load enat: le 
1< SF ARE I 39:39 I 
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------~---------------~-~--~--~--~----~-~-------------------------------

~~ CRfG DEFJ~ITIONS SU~~ARY (Ccntirued) 

~A~E I CREG I F~NCTJON 
----------1---------1--------------------------
AUASH I 38:36 I P.U A-irrut seltct 
AUBSH I 35:33 I llU R-in~:ut selEct 
AUFUNC I 32:29 I PU furction select 
lCONDSEL l 28:24 I TEST CONDITIONS select 
JNTC~D I 23:18 I Internal co«mard 
L~UX5El I 17:15 I NEXl rricroinstructior select 
PUSh I 14:14 I ~rite erable tr STACK 
JU,PADR I 13:U I eranch address field 
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4.8.2 

TI~fR FUNCTIONAL D~SCRlFTICN 

l~e TiFer array provides the Task Timfr, a timrout counter, 
and t~e decode of 32 bits of the Interral to~~and. 

T~S~ Tl~ER 

The Task Timer is er eight diqit sec counter that 
decrenents everv 10 ~icrcsecords. It is loaded by internal 
conrrand 14 wit~ t~e 8 nsd•s of thP D~fG. Jt is plared on 
tte FPB data reth by internet corrnand 10. ~hen thP most 
siqnif ica~t diqit beccnes zero the Timer Interrupt signal 
is generateo. It all ei9ht digits becorr€ zero the Tiner 
F&ult is genPrsted. The Tirrer Milt go on to 99999999 and 
continue counting do~n. T~e Timer Interrupt and Fault are 
mas~ed at the Interrupt arra~. The correspondino mask bit 
rrust be set to enable t~e retortirp of t~e interrupt. See 
Section 4.9.1 INTERRUPT RFGISTERS. Pfter maintenance clear 
toth the fault and the interrupt will be disabled. The 
array recPives a one microsecond square ~ave fro" the IO~C. 
lhis signal is synchronized with th@ system clock and 
divided by ten within the Tirrer array tor use tv the Task 
Timer. The divider is rPsPt ~ten t~e Task Timer is loaded. 
lrternal corrrrand 13 causes t~e dividPr to decremert or 
tvery s~sterr clock rether t~an the one microsecond cf eek. 
This function is meant for us~ only ty test routines. 

TIMEOUT COU~TER 

lhe Ti~eout counter is a t~ree bit gray coce counter that 
is enabled by the G.2 or L.4 second o~tput of tte Task 
Timer. lhi~ gives a tineout of 1.6 or 3.2 seconds. Thf 
veluE of t~e tiweout is selectea by an external strap. The 
timeout counter is reset at t~e start of each instruction, 
upon entry to the interrupt microcode b) the Oplit and 
interrupt signals or by the clear tiweout counter internal 
command (the Tas~ Timer must be cleared seperatelv>. 
Eecause the ti~eout is driven by the Task Ti~er, wtict is 
not reset at the stsrt of each instruction, the timeout 
~ill vary tft~een 1.4 and 1.t or 2.8 and 3.2 seccnds. logic 
1n the Interrupt arr&> aenerates the Timecut1 and Timeout2 
si9nals frorr the timecut generated ty thP Timeout counter. 
lhe Timeout1 and TimPout? signets ~ill have mask bits. The 
Tirreout will be enablEd a1ter B maintenance clear. 
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INTFRNAL COMMAND DEfO~~R 

lhe portion of the Internal Ccrrmsrd Decoder in the Tirrer 
Array decodes the Timer Load, Read end Clear commands, the 
Ferre Error Set and Clear corrmands, and the Timer Clear and 
Test Coa~anos. T~e Set force Error goes to a flir-flop 
~hich Qfnerates the Fcrcerr signal f~r the rest of rrodule. 
Forcerr also goes to a flip-flor sc that ~oouleOK will be 
artive at the same tirre as the error gEnerated by tbe 
forcfrr. Tbe "Chee~ the checki:rs" rricrocode "1ill havf' to 
set Forcerr end generate an error ccnditio~ on every clock 
until fcrterr is refet. 

Tte Timer Test co~mand causes the prescaler to the Task 
lirrer to increment en every clock rather than every 
nicrosecond. The Timer Clear command only clears the three 
bit tiweout counter. 
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4 .. 9 

4 ... 9 .. 1 

S1AlE REGISTERS 

JNTFfi~UPT REGISTER 

the Interrupt Register consists of two 6-bit interrupt 
registers, A and 8, and a 6-bit mask reoister. Along with 
the lnterru~t conditiors, t~f register also holds t~e 
liffieout 1 and 2 bits. The interrurt bits are OR'd into R 

sinol~ ir.terruct reqister which drives tr.~ xiv. seouencer 
logic. lhe interrurt conoitio~s are set ty hardware 
events. l~PY ere ct PB red by er Irternal Co~mand, Pop Fetch 
Fege in thP case cf li~eout 1 or t~e S~C in the case of 
Timeout 2. Internal ccnrrands <IC~D) alto~ all three of the 
rPgisters tc ~. lcidEd from the 7 leest significant bits of 
the DREG or read via t~e CO~TFOL OUT bus. 

lNHRFUFT RHISTFR A (ft'ilSl<ABU) 

E IT DEFINITION S FT E' y Cl FARED BY 

-----------
_...,. ____ -.... -"""-·- """' ---

G f\i()Rlf,Al 10 JO~C If\• T ('fl; D 
1 IO ERROR IOMC H TCMD 

" REAL TI ft f 10 IOfH n:TCi'<'O 
3 TSK TI '1' R INT TI !'I.ER INTCM£1 
4 TSK Til\'1P FLT TI MFR If\'TCMD 
i:: Til'>'·f:OUl 1 TIM f R PCP _FP ~ 

INTERRUPT RH,JSTEk 8 <NON-~ASl<ABLt) 

E IT DfFlNlllOI\; SET PY CLtAli:E:O BV 
._..,,,, _____ ..,, __ __ .. ___ --- -------

0 TIMEOUT 2 l I l'H R C ._ A J N 
1 s j¥ c ll\llPPT ST 0 f' If\'TCMD 
2 F/!lJLT f!.QCTL HlCMD 
3 TRACF/DEE'UG f' 0 DE If'.JTCMD 
4 IPC All XIV' s INTC~D 

5 SNAP p j( T Al< N CHA H< H.TCftiD 

E~ptanstion of terws used in the above tables: 

SfNSEO BY 

JNTRPl 
INTRPT 
JNTRPT 
INTPPT 
INTRPT 
TCOND 

SENSFD BY 

DFREEZE 
JNTRPT 
INTPPT 
INTl<Pl 
INTF<Pl 
INTRPT 

lNlO~D ---> 
FOF_f P ---> 
TCONO ---> 
!"ODE ---> 

X~ Internal Corrnand field frcw CRfG 
Cpli t Branch 
lest Condition ~UX 
i"·ODE re9ister 
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4 .. 9" 2 

4" 9. 3 

~;ODE REGISTER 

l~P Mede register contains thF 8 bits listrd below. They 
are r~ad ard written by Internal Command. Snap Enable 
drives a line to the s~c. lhe assignment of the other bits 
is erbrit;;in. 

~ode Indicator Register 

TEST CONDITION REGISTER 

C Snap Enable 
1 Trace Enable 
2 Privaledged 
• Soft F~ult Enable 
4 Debug Enable 
5 State !¥ode 0 
6 State Modf' 1 
7 State Mode 2 

T~e Test Ccndition r~g1ster contains the six bits listed 
telow. They are set and cleared ty Internal Command excfpt 
fer FETCH EVENT which is set t~ the FFTCH rrodule. The hits 
car be brarthed on b) t~e ~~ seouencer. The~ can also be 
rPBd out vis the tONTRLl OUT tus by Internal Command. 

Test Ccnditions 0 c 0IJ111 

1 Co!T'l 
2 OVF 
3 fliscO 
4 flisc1 
5 Fetch E\Hnt 
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4"' 9 .4 

, 

'lSCELLANEOLS REGISTER 

The ll'iscellarecus register contains the following 7 bits. 
Thev can be set or cleared by Internal Command via tte D~EG 
er by some other tard~are event as listed. They are also 
sensed ~Y other haro~sre as listed and tan be r•ad b~ 
Internal Com~ard via the CONTPOL_OUT bus. 

ll'iscelleneous Set by rleared by Sensed ty 
....,..,.,.,,.,,,,,..,.....,..,....,,,..,.....,_~--. -------

_, _________ 
---------

f' c' Literal flag POF H )(fl: seouencer -
1 1"10POI< X IV JC IV D )( f'i, JC/I- c Back Plane 
( Prol-'alt ll It s fi c 
~ Software Error .. chain Sff C 
~ 

Sn ar· 
4 I\' C 1 RY " FOP FP - of. ad Freeze 
5 Fetch Fl us h !' )i t Fcllo\,IS i tlDLlt )(,.,, FETCH 
t: Systefll F l u s h ~ )( t Follows input XM, FETCH, MCf.lCM 
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5 X~ INTER~ODULAR INTERFACES 
==================:======= 
Co~municstion bet~een the X~ Bnd the Fetch ~odute er the 
~e~ory Controller is via a combination of the following 
russios: 

f8US 
JIWBUS 
RBUS 

See Figure 5-1,, 

Sectior 5.3 
Sectior 5.4 
Sf'ct1or 5 .. 5 

----UNISYS Prier Writt•n Consent ReautrPd for Cisclcsure Of lhis Data---OCODQ390 



+--------------
1 1993 5204 

UNISYS CORPORATION 
ENTRY/~EOJU~ SYSTE~S GROUP 
PASADENA DEVELOPMENT CENTER 

+-------------------------+ 
I 
I VSGC EXECUTE 'ODULE (XM) 
I 

UNISYS 
CONFIDEt-l!Pl 

+----------------------------------------
ENGINEERING DESIGN SFECIFIC~TIO~ Rev. e Pa Q £: 97 

------------------------------------------------------------------------
FIGURE 5-1 

2= 
LJ 
IT 
LJ 
2= 

X' INTER~ODULAR INTERF~CES 

DflTf\...VALID ' 

A9U$_pAT Y!V ( 

RDRTIU'RTT / ( 

RBUSJAG 7/_'., 
7 

RTRGJ'RTT 

RBUS_E'.RR 'U_?.. 
EARJATY / ( 

/ 

V l/ AMHOD_ID 

~/ ED.JIDUIEQ 

~:lBL_ ANRDn 

I)_ ~L AM BAS mo 
IL/ ANADRPRTY 

~ ~ ANCHD 

127'!L AHLENOTH 

127 ANCHTrnn 

~ 1/ AHTA05 

1)7 AMTAGPRTT 

~ Y!lL AWDATR 

127 ANDATPRTY 

I"" 

~USH 

IOMC 
j --' = --' 

"' 0 ffi Cl ~ = .. = = 
~ 

w s 0 

x 

,_ /l'-71" 
t:; 
~ 
8 

VIB/ FDATR<I 

()7 FPARlTY2 

I) 3/ FADDA2 

!)';/ FPADDR2 

[f/ FLOR02 

""" 
~ 8H0Vf 

OPTIKRL 

~ DRTIUHT v 

M I) FETCHEAR '\. 

!'""" 7 

VY!V FORTRl 

()7 FPAAHYI 

~ FROORI 

FPRDDRI 

~ FLOADl 

~ 

~STOP..JUIO 
'------/-'> STDP...JlR 

MRI NT 

I 
LJ 
~ 

w 
LL 
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s .. 1 Fl-tYSICAl /ELECTRICAL COf\.'f\iECTlOf\ 

Pll bus signals ar~ activP Hi <i.e. toward ground). LevFls 
are ECL cowratible. 

Tte F8US is corrcrised of 70 tussed lines. The AWBUS ~as 105 
russed lir~s. The RFUS ha~ S6 bu&sed lines. There erf s 
total of 215 bus-rflated backrlane signals. See Section 
5. 2. 

Fer backolane rinout essignrrents of signals en both boards 
ct tre XM, sfe Apcfndix B. 
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5.2 E)ECUTE ~ODULE "X~" EAC~FLANE LOGIC SIGhALS 

FIGUl'E 5-2 

CONTROL 
CARD 

x~c BACKFLA~E LOGIC SIGNALS 

SIGNALS BUSES 
DATA (i.18) FBUS l 
DATA PARITY 
ENTRY ADDRESS !3! 
PAGE ADDRESS C2J 
LOAD 
OFRIJST 
CONTROL PARITY 

DATA (18) FBUS2 
DATA PARITY 
ENTRY ADDRESS !3J 
PAGE ADDRESS !2! 
LOAD 
OPTIMAL 
SHOVE 
DATAHIT 
CONTROL PARITY 

FETCH ERROR 
POP FETCH PAGE 
TIMOUTl 
LIX OK 
BRANCH OK 
OF TO XM/XM TO OF !2J 

TAG (7) 

TAG PARITY 
ERROR VECTOR CSJ 
DATA VAUD 
STATUS PARITY 

MODULE BROKEN 
MODULE NOT BROKEN 
SHIFT 
RESET 
CLOCK 
DANGER 
SELECT 
STOP AND 
STOP OR 
CARD ENABLE !SJ 
SHIFT DATA IN 
SHIFT ORTA OUT 
TIMEOUT 

IO IGNORE 
IO TAKEN 
IO NORMAL 
IO REAL 
IO ERROR 
IO PARITY 
POLL 

FETCH RELATED 

RBUS 

MAINTENANCE 

IO BUS 
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FIGURE 5-3 x~o EACKFLANE LOGIC SIGNALS 

SIGNALS BUSES 

FETCH FLUSH FETCH RELATED 
OP COMPLETE 

DATA (lHJJ RBUS 
DATA PAR! TY 

SYSTEM FLUSH AW BUS 
XM REQUEST 
QFULL 
MODULE ID 
DATA (Ll8J 
DATA f'ARITY 

DATA LENGTH (l!) 

COMMAND (SJ 
CARD CHO .!, LEN PARITY 

ADDRESS P!8l 
ADDRESS PARITY 
TRG (7) 

TAG PARITY 

XM STOP TIME HAINTENANCE 
CARD ENABLE (5) 
SHIFT 
RESET 
CLOCK 
DANGER 
SELECT 
MODULE BROl~EN 

MODULE NOT BROKEN 
SHIFT DATA IN 
SHIFT DATA OUT 
STOP AND 
STOP OR 
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5.3 

S.3.1 

THE FETCH BUS (fBUS) 

The FBUS connects the Fetch Mcdulr with the Execute ~odule. 
The Fetch "odule transmits 40 bits of data throuqh Fbus1 
and 10 bits ot control infor,stion through Fbus2. Bot~ 
oufues resiae on the control card. 

l~e ~etch Module sends: its data, the Fetch aueue address 
and a~prooriate load buffer signals, on the bus. The X~ 
stores the information in its fetch oueue ~hen clock is 
low. fxceptions are Steve, Optimal, and Data Hit which are 
registered et th' rising edge of the next clock. 

OFTIMAL end DATAPIT are registered only when SHOVE is high, 
other~ise t~E) are ignored. 
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FIGURE 5-4 FBUS TIMING CJAGRAMS 

CLOCK---------> 

I 
I 

FETCH CREG----) _t 

• 

SHOVE--------->------

FBUS TIHIHG DIAGRAH 

z 
I I 
I I 

'--' 

XH PAGE VLD--->-----------

OP(n) 
\ I 

I 

3 

I 
I 

'--
I I 
I I 

'--' 

OP(n+,1) 

s 

Page 102 

I I 
I I 

'--' 

6 

I 
I . 

'--

XH NEXT OP----> ________________ / '-------------------

XH LFREEZE----> 

OPLIT REQST---> 

l'OP _FP-------->------------

g 

CLOCK---------> 

CREG----------> 

I 
I 

POP _FP--------> __ I 

n 

I I 
I I 

'--' 

'\ I 
I 

OPLIT BRANCH TIMING DIAGRAM 

z 3 

I I 
I I 

'--' 

n+I 

s 6 

I I 
I I 

'--' 

EFPAGE_HUM----> _____ / '·------------------------------

NEXT OP-------> _____ _ 
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5.3.2 f8US LlNF DESCRIPTION - 70 lines 

The followino caraora~hs describe thf use of the various 
lines comprisinp the Fbus interface. 

FBUS1 [39:CJ 

This field transfers data wit~ parit~ from the Fetch ~odule 
to the XM's fetch aueue 1. Jnfcrmation is primsrity 
addresses or the Lit value in case ct a Literal. 

FBUS2 [9:0] 

F2 Data is lFngth and testable o•rarreters relating to the 
instruction; also, Oplit. 

FPADDR1 r1:0J 

T~is two bit field specifies t~e page of t~e fetc~ aueue 1 
into which fEtch data ~ill be ~rittfr. 

FLOAD1 

This sional enables the X~ to lead the data into Fet~h 
cueue 1. 

fADDR1 [2:UJ 

T~e entry of the selerted page of Fetch aueue 1, which is 
to receive the data, is encoded in this ? tit field. 
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5 " 3 • " FBUS LINE DESCRIPTION - 70 lines (Continued) 

OfRGSl 

If the Of reouests to drive the Ftuses, it drives the 
CFRGST high. The X~ reoisters this signal solely for t~e 
rurpcse of isolating t~e driver in error if an Prror is 
detected on thf bus. 

fCFARlTY1 

Farity over FPADDR1, FADDR1, FLC~D1, and OFRQST is 
generated and passed elon' this ~ire <FCPARITY1). 

FFADDR2 f1:0J 

This two bit field specifies the page of the Fetch Queue 2 
into w~ic~ Fetch data ~ill te ~rittEn. 

FLOAC2 

T~is signal enables loadinq of data into FPtch Queue 2 on 
the )~ control card. 

Th~ Pntry of th~ ~elected ~agf of Fetch oueue 2 which is to 
receive the data. 

SHOVF 

This siqnal specifies the end of t~e data transfer from 
fetch for a piven OP. lt also sets "Page Valid" 
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5.3.2 FPUS LINE DESCRIPTION - 7G lines (Ccntinued) 

OFlI~AL 

Tris line indicates th~t the instruction tc be executed has 
satisfied certain constraints ~rich allow it tc be 
rroressed using cotimisfd nicrocode. It ~ay also use the 
fetch reauested ooersrds ~~ich will be found in the X~'s 
Orerand GuPue <OPQ). Tre criteria fer deciainq whether an 
irstruction is optirral is a aecision fer X~ firmware in 
conjunction with thP Fetth desiqners. For details, see X~ 
firmware EDS or Fetch rrcdule EDS. 

CATA HIT 

T~is line indicates t~at an intertoc~ had existed on data 
reouested by Fetch to bE rfteiveb by the CPQ. This ~eans 
that the data nay ~e in error end should be rPread from 
nemory. A conditional read, finding this signal true, will 
issue a read; f indina it false, reuses a nc-oo. Conditional 
read is described in Sfcticn 3.1U.5. 

FCPARITY2 

Fsrity over fPADDR2, FADDR2, FLOAD2, SHOVE, OPTIMAL, and 
D~lA HIT is generated and ressed along this wire 
(fCFARITY2). 
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':i .. 3. 3 FPUS hARD~ARE FROTOCOL 

T~e X~ hardware expects to fird the f address in page e"try 
2 ot Fetc~ Queue 1. T~r follo~inq are the Fetch Page 
torrrats in XM: 

Entry # 

" 5 
f; 

7 

HQ2 FNTRIES 

GFLIT 

Al EN 
El E J\i 
CLEN 
HAGS 

8 IT 
8 IT 
BIT 
Elll 
8 IT 
8 ll 
BIT 
8 IT 
8 IT 
BlT 
8 IT 
8IT 
8 IT 

f PQ1 Content!> 

OPS Vl 
AS Y l 
8 SY L 
cs Yl 
PC 
LENfT~ SYl 
SPECIH SYL 
TPS 

9 :, 

p; :::; 

7 1 = 
(J :::: 

9 n ::; -
9 (j :::; -
9 n ::; -
9 8 ::::: 

7 "' 
6 :::; 

5 4 :::; -
3 2 ::: -
1 D :::: 

FPG2 Contents 

Fetcti 
18S 

en n 
Al EN 
Bl EN 
Cl EN 
fl A GS 

pa9e 

0~· Vectcr 

1rar~ed 

LitE'ral Ft ao 
length of A or::erand 
lenath of e operand 
length of c Of:E'!'ar•d 

in digits 
in cdoits 
i f1 digits 

fi of extended addresses 
ft f > BF 
AF = 8f 
A Address Contrell er (At) 

8 Address Controller <Be) 
c Address Contrell er (cc) 
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5 .. 4. 1 

The A~BUS provides the Fxecute ~odule and the f Ptch ~odul• 
the vehicle to send e read/write address, write data or 
status to the rrerrory cortrol. 

At..BUS POLLifl;G 

The follo~in9 ts a description of the A~BUS Arbitration 
sc:heme. 

BUS PRIORITY 

l~e rrodule ~ith the hi~hFst priority 
~~, COP, OF, and If whict hAS 

&cces~inq the AWEUS. 

~·coutE 10 

is ~c~c~ follokrd ty 
the lowest priority in 

T~e following table lists the ~odule ID's for all the 
rrocessor modules in ttf vsro: 

DtO Ne transfer 
001 H' 
010 X~ Co-rroces&cr 
011 TPS 
HH.i C!F 
101 I f 
1h:l lfS 
111 TfiS 
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------------------------------------------------------------------------

P~BUS POLLING (Continued) 

RUS ARBITRPTJON SCHEME 

Sinre XM ~as tte highest priority or the A~BUS, it seras a 
recuest everyti~e it needs to. Alcng with the reauest, it 
drives the ~odule ID tires ~ith the code 1. The only signal 
that can inhibit an H~ reouest is GFULL sourced by MCAC~. 
Rrfer to the MCAC~ specification, Section 5.1.3, for a more 
detailed and uriversal look at AWBUS access arbitratior and 
error detection. 

Only MCAC~ can inhibit fus access by pulling on the GFUll 
line. The reouest signal frorr any rrcdule will not be 
inhibited. 

Live freeze witl not rrevert the outstandin9 transfer 
t~e one deep Memory Reoestor QUFUE frorr corrpleting. 
t~e outstanding transfer is co~pletrd, t~e bus reauest 
kill reset itself end live frreze will prevent the F/F 
settirq again until thP free1e is ov~r. 

i " 
Once 

F/F 
frow 
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5 .. 4"' 2 AWBUS ll~E DESCRIPTION - 104 lines 

lhF tollo~ing peragrsrhs describe the use of the varicus 
lines comprisinq the AWfUS interface. 

Xi" REQUEST 

Tris line is hiqh when the X~ requests t~e use of the bus. 
It ras t~e second tighest rriority in accessing tte tus. 
This signal inhiblts the fetch ~odule from sendino 
irforrration to the bus. 

flODULE ID f2:C'J 

lte tuE qranted address is er errcr ~rotection feature of 
the AWBUS arbitraticn network. The three lines give the 
acdress of t~e ~odule ttat ~as orantfd access and driving 
Hf:: bus .. 

ill<.'DATtl [39:(\J 

T~is 10 digit date fi~Ld tr~rsf~r~ write data. 

Pl,;DPIHY 

Tte write data parity tit s~all be celculated such thet the 
overall parity of the dat& field and the data parity bit is 
i::ven. 

/l.!r. LEN (3:DJ 

l ti i S f OU r 
si::ecities 
the rren'Cr)' 
l~e \ialues 

bit field in conjunction hith the command tield 
tte nurrber of digits to te reac/written frorr/to 
control .. ThE> valul" cf 11 1)" ird~cates 10 ciqits. 
11 /l-F" are illegal. 
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P~BUS LINE DESCRIPTIC~ - 10A lines (Continued) 

T~is five tit field infcrms ~CAC~ wh&t action to take. See 
Secticn 5~4.6 for a list ct tte co"nands. 

COl\TROL P.aRITY 

ltP control field oarity stall be calculated sue~ that the 
overall parity of the lergth, comrrand and control rarity 
tit is €Vef1a 

AvU\DR (35:0] 

This riine 
addresses 
rarticular 
f i e I d • 

PV..'8I [3:0J 

dioit address field trarsfers read/write 
to the MCPC~ .. All addresses are rel~tive to the 
tase that is s~Ecitieo in the base inaicant 

l~is is thP rcinter to the Prtry in the Base/Limit table in 
t~e ~CAC~. lhe base inoicart is the most significant digit 
ct the ten-diait address field. 

ADDRESS PARI1Y 

The address field oarity shall be calculat~d such that the 
overall parity of the base indicant, adcress field and the 
sodrPss oaritv bit is ~ven. 
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5 .. 4 "2 A~BUS LJNE DESCRIPTIO~ - 104 lines CContirued) 

lAG FIELD [6:{}) 

The tag field is an adoress ~hich indicates to whom dat8 is 
to be returned. Included is a receiver unit numter as well 
&s an ~ntry number. 

Tte fcllowinq table dfFcribes the taps which the X' will 
retogr:i:u·: 

fv'od ld # 

1 1 0 

l ti 1 

Extension 

0 n n n 

1 )( )( y 

(l i i )i 

~rv RPUS Gueue, nn~ is t~e 
aueue entry rumber 

>rv Orerend Queue, xx is ~age 
num~er, Y is the entry; 
CPGA is y=C,CPGB is y=1 

~~ ~rite, ii is the current 
r,a~a rumber 

T~is field ~as its owr associated parity ~it, giving eve~ 
parity across thP SPVPn tits of tag end parity togethPr. 

<HULL 

fCACr AW GueuP Full siqnal sert by 'CAC~ when there ts 1 
ncre entry availabl~ in it's aueue. X~ registers this 
siqnal before using 1t in its bus recuest loqic. 

lAG PRTY 

TAG parity calculated such that oversll parity of the 7 tit 
tag field and tao rarity is evPn. 
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5.4.3 

5.4.4 

RE~D COM~ANDS 

lr case of a read operation, the X~ sends out, on the 
P~BUS, the reouest tc9ether ~it~ t~e follo~inQ i~for"ation: 

1. a r~ed aaoress throuot the addres~ lires 

2. a oigit lEnoth field specifvino t~e nuwter of digits to 
be read (ro rrore than 10 digits) 

3. a command field srecitvirq a read oceration. parity of 
the data field and the data parity bit i~ even. 

4. a tea field tellirg qe~ory where to send the ~e~ory 

data. 

The rremorv control will then send back the desired o~erand 
throuqh tre R8US to tre a~propriate oestination. 

W~JTE COM~ANDS 

Ir case of a write comrrand, the module has to send cut a 
reauest tc the rre~crv control toget~er with the write 
eodr,ss, th~ deta to be ~ritten, thF length field, and thr 
corrrrand field specifying that the reouest is a write. 
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-----~------------------------------------------------------------------

S.4.5 TAG GENERATION 

Tags are used to indicate the intended destination of data 
returning from memory. Write normally doesnt e~pect return 
data, but in the case of an error will return an error 
descriptor. Section 5.4.2 contains a table sho~ing t~e 
format of the tags. 

RBQ ENTRY NUMBER 

The RBQ entry number ooints to the one of eight entries in 
the RBUS oueue to receive th1s particular piece of data. 
It is sent with ~ach read request made by the XM e~cept the 
conditional read. 

OPQ ENTRY NUMBER 

The OPQ entry number points to t~e particular entry of the 
Operand oueue intended to receive the reouested data. It is 
used by the XM only in the case of a conditionat read. The 
t~ree bits are assembled by looking at the two bits of the 
present Fetch page number and one bit encoded on whether 
the read is conditional read A or conditional read B. 
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5 8 4 D t JH;EiUS COr<fl'.ANl'.'S 

Fcltcwino is a list of t~e AWEU~ com~ands: 

,tl\.i'EUS (Qi'f!'l\AND 

C1 
1 D 
16 
19 
1P 
us 
07 
13 
1 2 
1 fl 
11 
l: 2 
en 
1 8 
rJ t, 
1 A 
1E 
I) 4 
ll c 
(j D 
(t E 
CJ F 

Aweus co~~A~t DESCRIPTION 

Read t:ata 
\.'rite Data 
Reao tdth Leck 
Write ease lable 
write limit Table 
Pead Pase. Table 
R~~d limit leble 
Read Error Report 
Reed Error Address 
\.rite FC 
Pead FC 
Write I/O Recister 
Read J/O ~egister 
\<rite-Bed 
fi !? "d f CC codes 
~, r i t e F C C c o d e s 
Reed Data Uncorrected 
Test Error DetPcticn 
Branch TAllEfl 
Brard NTilKEI\• 
IF Flus~ (Gfrerated ont~ by OF) 
SystPrr FLUSH 
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5 .. 5 

5 .. 5 .. 1 

READ BUS CR-l?US) 

lhe R8US serds data fron the rrerrory control to the execute 
nodule erd the Fetch nodule. It is single-sourced from the 
1rerrory control. 

The memory control seras out the reouested data through t~e 
ter diait date lines, along with tte date valid fla9, one 
clock after the taq bits whic~ act es a wodute load signal. 

Eack-tc-beck trsnsf Pr cen tek~ clsce, but the firmwere of 
t~e modulP has to restrict itself to have only eight 
cutstanding trensfers at any qiver time; other~ise, it will 
cause the eiqht dee~ RBUS oueuP to cverilcw which causes a 
"deadfreeie" to the module. 

R-BUS LINE DES(RIPTION - 56 lines 

lhe follc~ing raragrarhs describe the RBUS lines relatin9 
to the XM. 

RDAT.a f~9:(J 

This ten dioit data 1iEld, witt t~e associated parity 
trsnsters the read d&te, memory err0r syncrcme, etc., 
t~e newory control to t~P reouestinq module. 

RDPRTV 

bit, 
from 

The read date parity tit sh~ll be calculatPd such that the 
cvPrsll osritY of the data fiPLd and th~ date ~arity bit is 
Even. 

R\IALID 

~ bit sent with the data fielo to indicate, when high, t~at 
th€ data to be ~ritten into t~e QUPUe is valid. 
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------------------------------------------------------------------------
5.5.1 

5.5.2 

R-BUS LINE DESCRIPTION • 56 lines (Continued) 

~CERROR [4:0J 

lhe error information field contairs error status 
indications of each operation initiated bv the memory 
subs~stem. A non-zero value in this field r~presents an 
error. Refer to the MCAC~ EDS for a detailed description 
of its encoding. 

STATPRTY 

The status parity bit shall be calculated such that the 
overall parity of the error information field, the data 
valid flag and the status parity bit is even. 

RTAG [6:0J 

lnd1cate the intended destination of the data which will be 
sent on the next clock,including the specific entry nu~ber 
of that Queue. XM can receive data into its 8 deep Reus 
Gueue or into its 8 deep Operand Queue. Section 5.4.2 
contains a table of the tags s~owing their formats. 

RTPRTV 

This is an exact copy of t~e parity bit sent by the 
~rocessor to MCACM. It shall be calulated such that the 
overall parity of the tag field and the tag parity bit is 
even. 

TAG HANDLING 

Tags come back one clock ahead of the data t~ey are 
associated with. Eac~ is decoded into a write enable for 
the proper entry of the procer Queue for the n~xt cloc~. A 
separate register is used to receive error vectors. 
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5.6 

5.6.1 

5.6.3 

5.6~4 

5.6.5 

NON-EGSSED LINE DESCRJPTION 

T~~ folto~inq signsls are irterrnodute corrmand and indicator 
tines. 

SYSTE~ FLUSH 

Signal from), to Fetch calling fore full system flush. An 
environment chanqe is indicatPd bt activating this line. 
<See ArpendiM F for details.) 

FElCH FLUSH 

Signal fro~ X~ to Fetc~ calli~o for a flush of Fetch 
It is scti~e when a wisrredicted branch is executed. 
Prrerdix F fer details.) 

Y~_BRANCH_OK 

only. 
(See 

If the XM ercounters a branch instruction that is oredicted 
TAKEN and it does ta~~ a branch, then it activates t~is 
~ire. X~_BRANCH_CK is active high. 

X~_OP_CO~PlElF 

lhis siqnal from XM to FETCH indicates the completion of a 
~rite strean. It dofs not necessarily inricate corrplPtion 
of ENecutior. You can have ~ore thar cnP oo-complete per 
instruction. 

lhis siqnal informs Fetc~ that an LI) instruction has just 
kritten the index regi~ters. 
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5.6.t 

5.6.7 

X~_l l~EOUT 

Ttis signal is sPt 1.3 s~ccnd! after ar CPLIT ~rarch. 
Fettt and X~ receive this wire to branch or. 

FOP FETCH PAGE 

ltis line is activated by the X~ wher it tes firis~•d ar 
instruction, to indicate to Fetct that another page is 
available for a ne~ irstructicn. After a 1aintrrance PESET 
or a FlUSk, the micrcrode ~ill get started by performing an 
OPLJl branch. At this tirre, the herd~are will also activate 
F!FOPiFGUEfF to get to t~e rPYt available FElCH page. 

~~ EVFNT 

P dedicated wire bet~eEr Fetct and X~, set by X~ via an 
intPrnat corrmend. For microcode use only. (Refer to XM 
rricrocode FDS.> 

FETC~ EVENT 

A dedicated wire bet~ePr Fetct and X~, set by OF. For 
microcode use onlv. (~ef~r to X~ microcociP EDS.) 
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5" 7 

5 .. 7 .1 

5 .. 7 .• 2 

I~TERRUPTS: FAULTS, FRRCPS 

CONClTIONS THAT INTER~LFT X~: 

~orrrsl 10 Corrplete 
10 Error Complete 
Real Tirre IC Ccrrolete 
lesk Tim~r Irterrupt 
Task Timer F~ult 
SIVC !PtErrUJ:''t 
f;j u tt 
Trace/Debuq Interrupt 
IPC 
Snap Picture Taken 

~OURCE 

lOMC 
I 0 IV C 
I Oft\ C 
Tirrer 
Tirrer 
Stop 
FR(Hll 
IT Od € 

e x t 
cf'.ain 

!VASI< ABLE* 
Yes .. 

ti 

" 
It 

" 

.. 
" 

• ,ask ~it is set to 1 to enable th' interrupt condition. 

~~NDLING Of INTERRUPTS, FAULTS, AND ERRORS 

Fetth detected 1autts will be handled ty converting t~e or 
to e 1E tcde end passing it to X~. When X~ executes the 
instruction it will do a ~ard~ere Cell Procedure CfiCF). 

~~ interru~t5 will be handled at the end of thE current 
instruction it the interrupt is enatled. 

~ost ~M errcrs will be handled imrrediately by deadfreez~np 
end ellowinq the S~C to set up an irstruction retry. CRAM 
errors will cause a live free2e and wait for the S~C to de 
o rricro-instruction rEtry. 

~CACM error information will ~t deccdPd by X~ reqaraless of 
the destination of tre data or ~nether it is for the 
current instr~ction or a f~t~rE ere. The decode rrust 
deter~ine the destination, W~Ether it is for the current or 
a future instruction, ard whether it is a fault, an error 
er a correc.ted error. 
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~ANDLING OF lNTERRUPTS, FAULTS, AND FRRORS (Continued) 

Cf the errcrs reported ir ttP MCAC~ error 
field, only Undioits in Address ano li~it 
failures that will result in sn ~CP. 

infor,etion 
Error are 

Feults returring to Fetch will use tte 1E/1A op path. 

Faults returning to the X~ ~ill be hHndled ~hen they are 
rocted frorr the aueue. ~~er data with a fault is popped, 
the ~~ fault irterruct F/F is set. The f/F can be trsted 
ty the ~icrocoae or will cause e branch to thP interrupt 
cooe ~~en an OFLIT brarch is attenpted. The interruot 
Pitrccoa@ will det~r~ine ~~ether the fault was detected by 
X~ rnicrocodf or the ~CPC~. 

lf t~e ~CAC~ error infornatior field indicates ar error for 
e future irstructior and the Notry f\ipflcp is reset, it 
will be handled i~rnediately t~ deedfr~ezin9 and celling the 
swc to do an irstruction retry. If the error is for a 
fut~re instruction end tte retry f1irflo~ is set, it will 
te hendlPd by rEtry ~h•n the current instruction is 
finished. If another error occurs, it will replace the 
earlier one on a first-worst basis. If the error is for 
thf current instructior, it is handled immediatflY by 
oe&dfreezirg. A MtAC~ to X~ irtertace rarity error is 
trEated the sawe es if it csme in the error inforwation 
field. In Each of t~e above cases, it is up to the S'C to 
o,termine whet tyce cf rercvery should be attenpted while 
the XM ~ardware detPrwines ~hen and what tvpe cf stop to 
do. (Refer to Atrendix 8 for detailsw> 

Fetch-X~ inter1ace errors set f ETfHERR. 
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5.8 

5.8.1 

5.8.2 

IC~C INTERFACE 

10 CC~PLETE ~lfNALS 

T~e IO Comtletp sign&ls arf scurceo ty the IOMC snd tuss•d 
to all of the x~·s. 

RFAL TIME 10 CO~PLETF 

Irdicetes that a Real lime IC operation hss com~leted. 

~OR~AL 10 CO~PLETF 

Irdicetes that a Normal IO o~eratior has completed. 

ER~OR IO CO~FLETF 

Indicates that en IO ~as terrrinatPd with an error. 

X~ POLL 

Sourced by tte IOMC. IrdicetFs that the IC Co~~lete lirFs 
are valid. True for two cloc~s. 

FPRITV 

Even p2rit) accross thf IC CcrrptetP lines. Generated by 
t~e IO~C. Farity is c~ecked only if t~e particular YM is 
teirq polled, other~is~ no C~fcking is done. 
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s .. 8. 4 

5 .. 8 .. 5 

TAkEN and NOT TAkEN 

l~Ese lines are used to resccnd to t~e ocll, they are 
bussed to all the )~'s and IC~C's. 

J<r.' PRESFNT 

Indicates tc the IOMC t~et the TAKEN and NOT TAKE~ are 
lied id. 
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IO~C INTERFACE O~EPAlION 

Each X~ has three mask bits in the irterrurt ~esk register 
trrt indicate the tYPf of IO ccmolPte it is arwed to 
service. l~ere are three mcrE bits ttat i~dicate the typP 
of IO comrlPte intPrrupts t~e int•rfsce has accepted. Pll 
six cf the flags can te set and cleared by the microcode. 
Fach X~ has a dedicated ~oll line. ~n IO'C polls the X''s 
ere at a tirre via th~ fcur poll lines ConP for Pach ~M) 
alcnq with polling the x~•s. IO~C will incicate which type 
of IO comoletP has occurred. ThP selected X~ will rPspond 
to the coll ty assertir9 X' P~fSENT and either one of TAKEN 
er NOl TAKEN <but not beth>. If thP interface is enabled to 
receive any of the JO corrptetes, it will accept all that 
ere indicated, and will intErrurt the rrodule at Oplit 
branch .. 

The followirg table cetires all possitle corrb~nations 
orive~ out ty XM in re~ronsP tc a poll. 

'X fl PRESENT I C' TAl<EN I 0 NTAKFN i"EANINE ____ ...., ____ ...., --~-- -.~- _ ...,. -- ------- __ ..,. _____ 

G [! (! CFHJNE/X!'fl DFAD/ 
>fl' NOT PRESENT 

(j (; 1 Incorrect O~eratiCln 
c 1 () Incorrect Operatior 
IJ 1 1 IncorrEct Operatiori 
1 (1 0 InccrrE>ct Operation 
1 Li 1 ~.1 0 T l A I< E P.1 IO 
1 1 c 1 AK Efl: IO 
1 1 1 Incorrect 0 r; er a ti or 

lhe entire interface is basPd on two clocks per 1nv 
transaction. Refer to tte tining dieoram arid eir;lanaticn in 
Figurr 5-5. The t~o clcck timing is edrrinistered by a 
signal from S~C cat led A~FZBUSREFOP whic~ is registered 
inside X~ before beino usen. 

lte following conditions will aisablt the IO~C interface. 

A Xf1 DEAD 
8 Xfl Offllf\1 E 
( n· OK2SlOF 

Cinterrel error conditicn) 
Cvi6 the maintenance chair set ty S~C) 

CCR~G ~arity error, Processor HALT, 
FUTURE ~rror, STOP event) 
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RCL8CK 1 $H (28) 

TTLFCL8CK8H 

RBUSCL8CKFL 

I DSMCTTLREFL 

IRXMRTTENO$P 

I BXMRTTENO$P 

ICXMRTTENO$P 

I DXMRTTENO$P 

I GAERL$$$$$P 

I GERA8A$$$$P 

I 8N8RMAL$$$.P 

E IGC$TRKEN$P 

EI 8C$NTAKENP 

EI8CXMPR5NTP 

. --- _..: _ n _ --- _..: --- _:L ___ +_ -- - - - - -- _:_ - - -- - - _ ! _ - - - -- - -- _ _!-- - __ :L _ -_+_ 

___ ! _________ ! _ :1 _____ : ___ jL ___ + _________ ! _ n _____ ! _ :--i_ _____ : _ 

~ - -- - ..: - - - - -- --- - ..: - - - - --- -- -: _:t_ _ - -- -: - -- jL - - ..: --------- -! - - - - - - - - - - : . 

. - -- - ! - - - - - - - -- - ! - - - - - - - - - - : - - - - - - - - - : _n ---- -..: ---_:t_ _ - ..: - - -- -- -- - -: -
--- -..: --------- -..: ----------: ----- ----: ----- --- -..: -n ---- -..: ----------: -
- ___ _!-_ -- - -- ____ ..: _ -- _:t_ ___ + ____ :t_ ___ +_ - __ :t_ __ ..:_ - -_n __ ! _ - __ :t_ ___ +_ 

____ + _ :L ____ -_..: _ :L _____ : _:t_ _____ : _n ____ ! _________ ! _ n _____ : _ 
. + + + + + + + - -- - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - - . 

--- _ _: ___ --~L_: _ -- -- __ ;+L _________ :_ - - -- - -- _ _:_ -- - -- - -- _ _+_ - - - -- - _ i+l 
- -- - ! - - - - - jl -!: - - - - - - - ;+L - - - -- - - - -: - - - - - - -- - ! - - - - - - - -- - _+ - - - - - - - - i+l 

1 2. 3 4 

TRANSCRIPT OF I/O COMPLETE INTERFACE TIMING EXAMP 

1 SET XM-A ONLINE 
SET XM-B OFFLINE 
SET XM-C OFFLINE 
SET XM-0 OFFL INE 
START A NORMAL roe ON IOMC-A 
IOMC-A POLLS XM-A WITH NORMAL IOC: NOT TAKEN 

2 START AN ERROR roe ON IOMC-B 
IOMe-A POLLS XM-B WITH NORMAL IOe: OFFLINE 
IOMC-B POLLS XM-A lJITH ERROR IOC: NOT TAKEN 

3 IGMe-A POLLS XM-C WITH NORMAL roe: OFFLINE 
IOMe-B POLLS XM-B WITH ERROR IOC: OFFLINE 

4 IOMC-A POLLS XM-0 WITH NORMAL IOC: OFFLINE 
IOMC-B POLLS XM-e WITH ERROR IOC: OFFLINE 

5 SET XM-C ONLINE 
START A REAL roe ON IOMC-A 
IOMC-A POLLS XM-B WITH REAL IOC: OFFLINE 
IOMe-B POLLS XM-D WITH ERROR IOC: OFFLINE 

6 ENABLE XM-C FOR REAL roe 
IOMC-A POLLS XM-B WITH NORMAL IOC: OFFLINE 
IOMe-B POLLS XM-A WITH ERROR IOC: NOT TAKEN 

FIGURE 5-5 IOC lI~ING E)~~Plf 

5 6 
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- - - - - - - - - : - - - - - - - - - : - - - - - - - - -- .J L - - _+_ - - - - - - -- - ! - - - - - - - - - - : - - - -
___ rL ___ + __________ : _________ ! __________ ! ___ ~L- _ ! __________ : ___ _ 

_ :L _____ ! _: L ___ + __________ ! __________ : ________ ~ ____ n ___ + ____ _ 

+ +I L + + + + 
- - - - - - - - - - - - - - - - - - - - _I - - -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -

_:L -----: ----- ----: ----- --- -!_ - - - - - - - - - : - - - - - - -- - ! - - - - - - - - - - : - - - -

RCUJCK 1 $H (28) 

TTLFCL8CK8H 

RBUSCLGCKFL 

I OSMCTTLREFL 

I RXMRTTENO$P 

IBXMRTTENO$P 

I CXMRTTENO$P 

IDXMRTTENO$P 

I8RERL$$$$$P 

___ :l_ ___ +_ - __ :l_ ___ + ____ n __ ! ___ _ :l_ ___ + ____ :i_ __ ! ____ n ___ +_ - --- I 8ERR8R$$$$P 

-- _______ : _:1_ _____ : _:1_ _____ !_ jl _____ ! _______ _ ! __________ ! __ _ _ I GNGRMRL$$$P 

____ ~L _: _________ : ________ ! _____ JL _: _________ ! ________ i+l_ _ _ _ _ E I 8 c $TR I~ EN$ P 

, _________ : ____ _j +l _______ j-:q_ _______ ;+l_ ______ _j----+l_ _________ : ____ EIGC$NTRKENP 

. ____ jl _ :_ ____ ~ +l _______ j--:t{ ____ j { _______ ji1_ _______ i+l_ ____ E I 8 C X MP R 5 NT P 

7 8 9 10 11 

7 IOMe-A POLLS XM-e WITH REAL IOe: TAKEN 
IOMe-B POLLS XM-B WITH ERROR roe: OFFLINE 

12 

8 IOMe-A POLLS XM-e WITH NORMAL IOe: NOT TAKEN 
IOMe-B POLLS XM-C WITH ERROR roe: NOT TAKEN 

9 IOMe-A POLLS XM-D WITH NORMAL IOe: OFFLINE 
SET XM-D ONLINE 
SET XM-B ONLINE 
IOMe-B POLLS XM-D WITH ERROR IOe: NOT TAKEN 

10 ENABLE XM-D FOR ERROR roe 
ENABLE XM-A FOR NORMAL IOe 
IOMe-A POLLS XM-A WITH NORMAL roe: TAKEN 
IOMe-B POLLS XM-A WITH ERROR IOe: NOT TAKEN 

11 IOMe-B POLLS XM-B WITH ERROR roe: NOT TAKEN 

12 ENABLE XM-e FOR ERROR roe 
IOMe-B POLLS XM-C WITH ERROR IOe: TAKEN 

FIGlJRE 5-5 IOC TI~INf E)A~PLE (Continued) 
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6 

6.1 

CLOCK CIRCUITRY 
::::;:::======= 

The XM runs on a 48ns clock with a 10% margin. The clock 
is gated to retain data integrity after errors, to aid in 
diagnostics (See 7.3), for breakroint generation (See 
Section 7.2>, and to produce synchrcnizing wait states 
without the use of uCode wait loops. 

SELF STOP CONDITIONS 

ln the event the XM wishes to stop itself, it uses the ~old 
function of the registers to prevent any change of state to 
those pieces of logic that respond to one of the two 
conditions listed below. 

1) Livefreeze: a continuable stop; tte X~ is partially 
frozen, but all data and state is preserved 

2> Oeadf reeze: a catastrophic stop of the entire XM, wherein 
data or state or both are lost 
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6.1.1 LIVEfREEZE 

livefreeze takes place ~hen a continuation is reouired 
after the condition causing the stop goes away. This 
assumes that the stop condition can go away, that the 
module data integritv has been maintained, and that no bad 
transmissions of data took place as a result of the stop. 

livefreeze is used under the following circumstances: 

1> uPC address stop (See 7.2.) 
2) Read RBUS or OPQ Queue when oueue entry is not 

valid 
3) Reouest AWBUS and previous reouest denied 
4) OpLit branch when Fetch page not valid 
5) CREG parity error 

In Case 1 and 5, the maintenance processor must disable the 
stop and also reset the condition which caused it. In Case 
5, it must also rewrite the bad "icroword. Case 2 is 
removed when awaited data is received from the RBUS. Case 3 
is removed when access is eventually granted. Case 4 is 
removed when Fetch sets Fetch page valid. 

To prevent. data from being lost while a module is in 
tivefreeze several safeguards have been established. 

The safeguards are: 

1> The RBUS Queue and OPQ are not live-frozen 

2) The loading of the ~emorv ReQuestor interface is fro1en 
but the transmission and resetting of the bus reouest is 
not live-frozen 

3) The Fetch Queue is not live-frozen 

4) The firmware programmers have been advised to limit the 
nu~ber of outstanding reouests for return data on the 
RBUS to 8 (the number of entries in the RBUS Queue). 
Failure to obey t~is rule results in the RBUS oueue 
overflow condition, which generates deadfreeze. 
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(: .. 1.( 

6" 2 

6. 2" 1 

L 2. 2 

l:itADFRfElF 

~eadfreeze is used to stop t~e ~odulE after a fatal error 
iE detected. The clock is stcp~ed on• clock sfter the 
detecticn of t~P error tecause errors can rot be resolved 
until aftEr tre nondeci~ion edqe of the cloc~. The module 
will not be able to recover wittout intervention in the 
forr cf a tipeclear or maintenanre reinitialization. l~e 
deadfreeze tit is set t~ tte condition causing the error. 

Sf:e 7.3 "Sf'lf Stop" for deteils of )<IV error detection. 

STCRAGE Elf~ENT CLOCKING 

T~o types of storage elemerts are used in the X~: 

1) Positiv€ ed9~ triggered registers 

2) Level sensitive Latch stru,tures 

There are several ferns of the type 2 storage elements, the 
rrass store, the ~E~ rtouestor address file, the input 
cueues, the Litf ile, the programmable Ptest functions, the 
CRAM~ and the stac~. These are described as hidder state 
tecsuse thPy are not airectty vi~~ebte or shift cheirs. 

~EGISTFR CLOCKING 

The registers are clocked with the standard X~ clock. 

CF<Ai" WRITE 

lhPre are three pieces of information that need to ~f 
shifted in th~ ch~in tc pprfcrrr a Ccntrol Store Write. The 
data to be written is shifted into the least sionificent 
134 bits (CRfb). The acdress to be ~ritten is shifted irto 
the ne~t 14 tits ir thf thein on the fSADR register. 
Finally, the write £nable tit, CP~MkE, is shifted in with a 
"1"9 To complete the 1<.rite cycle, the module waits for the 
RA~~RTEN pulse from tte S~C. 
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6.2.3 

6.3 

6.3.2 

6.3.3 

8TAC~ CLOCKING 

T~e Steck reouire& a ~ritP enable oulse ~hich is satisfied 
t~ t~e standard X~ clcck. 

RA~ STATE lNITIAlIZATIOh 

Rarr in t~e )~ falls irtc two cateoories ~Y the ~a~ it is 
usea; Peso/Writ~ end RP&d only. Re&d only RAM§ need to be 
l~aded by rraintenerte rrior tc runring any ucode. 
~ead/write rim ~ay be inttialired for fault detection 
rLirroses. 

lJTFlLF INllIALIZATION 

Litfile will be loaded Ly sti1t chair settina of address in 
tr~ CREG titfile acdr~ss field, outting data to be leaded 
into the Dreo, setti-ng littile Write Enatle (LFWE) on the 
chain, end the RA~WRlfN outse. LF~F will reset itself sfter 
tre next cloc~. 

PTEST INITIALIZATION 

FTFST rem data ~ill be rtaced ir the DRFG, address of one 
tyte replicated ~ tirres in the AUREG, function nu~~Pr ir 
tre PTEST function select field of tte CRfG <CREG[28:5J), 
the FT~f tit on thE srift chair set, and the RA~WRTfN 
~ulse. The PTWE <PTEST ~rite fnable) flip-flop i! wired to 
rtset or ery norrrQI clcck. 

FfTCb QUEUE INITIALI2A1JON 

lhe Fetch Oueue should have Leen writtPn into by Fett~ 
tEtore the ~~ can rPaci it. ~ reao atteffpt, tefore Fetch 
sets tte raoe v~lid, ~ill treeze tte XM; therefore, no 
initislizeticr will be done. ~aintenance rray wish to write 
data with rroper parity to prPvPnt parity error reports 
durinq rnairtenancE reao just after rcwer-or. 
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6.3.4 

6.3.5 

6.3.t 

6.3.7 

SCR~TCHPAD I~lllAL17ATICN 

The )~ should have ~ritten irto a scratchpad location 
tPfore it atterrpts tc rPad it; therefore, there is no 
taro~are iritiali1ation capability crovided fer t~e 
scratchpaa. ~aintenerce rre~ wert tc ~rite good oerity irto 
t~e scratch~ad to prevent rarity errors from teino reported 
durino maintenance reads. 

~ASS STOR~ l~ITIALIZAlICN 

like scratchpad, thP ~ass Store will have no bardware 
initialization tut wairtenance may ~ant to initialize at 
ro~er up URinp shi1t chain lcao rcutinrs. 

RGUS QUEUE INITI~LIZ~TICN 

lte Rbus oueue may net te reeo by the X~ until valid data 
is returned from mencry; therefore, initialization is not 
necesFary. Anv attemrt tc read ~PG tefore valid data 
arrives, ~ill cause a live freezP. 

OPERAND QUEUE INITIALIZATIO~ 

Tbe Operand Gueue, like t~f R~us Queue, causes a free1e if 
rEad ~PtorP valio astR is returnPd to it. It do!& not 
reauire initializatior. 
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7 

7.1 

~PINTFNANCE FEATURFS 
~==~~==============-= 

~aintenance considerations in the X~ include the followino: 

1) All reqisters on shift c~ains 
2> Step logic 
~) DetPction of XM intPrnal errors 
4) Brarch history file 
5) Deta register on th• scratc~pad irout 
() Parity or e~ternal EussPs 
7) All hidden state storaoe accessible directly fron 

registers e~cept t~e reouestor lrrgth scratchoeds. 

SklFT CHAINS 

l~ere are 4 shift rheint r'r X,. The control heard hss the 
control ctain alon~ wit~ the maintEnence chair. Resident 
on the d&ta card is the date chain and its maintenance 
c~ain. The naintenance chai" cortents can be altered 
dynamically; ~herees, the cthrr two rhains reouire that the 
ncdulr be stcrord. eeloh is a list of the actual location 
of the VArious fiPlds ~ithin each chain end their 
ccrr~sp0naing length. 
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X~ CONTROL Cft~D CHAIN LIST 

E C ; ~615 BllS LONG .. 

~1%~%%%~~%%%%%%%%%%~%%%%%%%%%%X%%%~%%%%%%X%%%%%%%%%%~%X%%%%%%J~%%%%! 
I lIMER. ECL614-565J I 
% ------------------- ~ 
2 CHAJN LENGTH --> 5( PJTS. I 
X LOCATION------> D2N0. X 
2 SDI PIN -------> PU6. I 
% sec FIN -------> PV2. FART # : 1995 6507 % 
%%l~%%1%~)'%~~%~%r~~%~r%%%A~~~2r%~~~~%2,Z~2,,Zl%%tZ%%,%Zl%2%2%2~11%% 

Tif',Ef'fRP 1 • 
6 i T I IV E F DETECTED AN ERROR. 

TOUlClR 'l; • :i: Tif'IECLT COUNTFR. _, , 
TOUlPRTY 1 ; A' TH'fOtJT COUNTER P A R l l If • 
TASkFRlY 1 . • % TA SI< 1Jl'HR FARJTY. 
TAS~TH'R 32; % TASK TIIYER COUNTER .. 
fRFOKCCPY 1 • 

II r ERROR 01< FROM fCRCE ERRCR .. 
fORCF:R 1 ; ~ fORCf F R fl C R • 
USHPRTV 1; % MICROSECONO COUNTER PARITY. 
USECClR J, • % l";ICROSECOND COUNTEI<. ' , 
usFnvr-.:c: 2; z i'f.ICRCHCOND S VN C 8 I T .. 
LjSECSH;CB 2; 2 PUPLICATE USECOND SYNC 8 I T .. 
CRtl~',WF 1 ; " CONTRCl STORE I-JP I H: ENABLE. 

2~%%,~%)2%~~%~2%ll%~1t%i%XX%1~'X%~%%~1~%lX2,IX!!%12,%21%111'!%!1,,12 
% FRZCTL4. EC[56l-513J X 
l --------------------- % 
% f~AJN LENGTH --> 52 8115. Z 
2 LOCATION------> IbFP. X 
~ SDl PIN -------> H15. I 
J SDO PIN -------> L01. FART # : 1996 24R9 2 
~r2,,iX%~/.~A1%%%%%%%%x%%~%%%U/~~%%~~~~~%~~~%~,~X~%/cZ~%2%%%%t~%~X%Z2%1 

l!Nl'If;AU 1 • . , 
"' 

UNDIGll AT T~E All INPUTS .. 
f\Of\iFATAl 1 ; z rt!CACI'' N f A T A t ERROR INDIC/,\TOR. 
CFRZfllS 1 . ., ()!=A I) FRfE2f DISABLE ... 

' " SlOFf\JE'NT , ; . , 
" STOP EVFNT H'DICATOR .. 

P n• f M 8 E fi 1 • , ~ ST o P EVENT H fv'E fl',8 ER Fl AG. 
FOPFPAGE 1 ; ~ POP FFTCH P ti G F. 

----UNISYS Frier ~ritter Consent P@ouired fer Disclosure Of This Deta---00000390 



UNISYS CORFCRATlON 
ENTRY/~EDJ~~ SYSTF~S GROUF 
PASPCENA DEVElOP~E~l CfNTER 

t - - - - - - ., - - - - - - -
I 1993 52u4 

·-------------------------~ 
I 
I ~5UU f)~CUTE roouLE ex~> 

I 
i----------------------------------------UtdSYS 

CONFIDEf\'TlAL FNGJNEERING DE~IG~ SFFCIFICATlON Rev. B Page 133 

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

PPSTOPANO 
8FSTCP0fi 
FETCH ERR 
DPTll-1-llT 
CREJlDA 
CREJlriP 
F.Al< EDFRZ1 
ff\kEDFRHJ 
H:ZCOl)fPTY 
FR2CODE 

lfSTCOCE 

i\'GRD/ll/l 
fUTllFERR 

NOFPAGf 
ftWEUSY 
CfHGEPR 
XIV D Ft D 
FTE5TERl'OR 
FFG2ERROR 
FP8ERROR 
f·P1HllROfl 
FRRCROI< 
Ff".UXeERROR 
Fl\',UXAERRGR 
Rl.JAUOERROF\ 
R I;; A l1 1 E R R 0 R 
REAfifJfRROR 
RFM'lFRROR 
RC!AEERRCR 
FR<HRROlS 
TH1 FF!=RROR 
SEG2fRRCR 
SEG~ABERR 

SFG1CDFRP 
FIHCTERROR 
H,TF8ERROR 
Hilf-AfRRCR 
l<f<'.D1fRROR 

XMOCERRCR 

1 • 
" 1 ; 

1 • , 
1 • , 
1 ; 
1 ; 
1 ; 
1 • 

" 1 ; 
4 . 

" 
"' . ~· , 

1 ; 
1 • , 

1 ; 
'I • 
l , 

1 • ,. 
1 . , 
1 ; 
1 ; 
1 ; 
1 ; 
1 • 
~ ' 
1 • 

' 1 . , 
1 ; 
1 ; 
1 ; 
1 ; 
1 • , 
1 ; 
1 ; 
1 ; 
1 • , 
1 • p 

1 ; 
1 ; 
1 • 

" 1 ; 

1 • ,, 

~ REGJSTE~ED RP STOP AND. 
~ REGISTERED EP STCP OP. 
~ FETCH ERR DETECTED INDICAlOR. 
, D~lA ~IT fOR THE CURPENT FAGE. 
% CONDITIONAL RFAD A I~DICATOR. 
t CO~DJTIONAL READ 8 INDICATOR. 
' 2ND C~CLE OF FA~E DFRZ. 
% 1ST CYCLE Of FA~E DFRZ. 
~ FRFEZE COCE PARITY. 
~ HOLns THE FREEZF CODE~ 

~ (USED FOR FUNCTION TEST) 
X HOLDS THE TESl CODE. 
l (USED FOR FUNCTION TEST) 
l NO VALID RRUS/OPQ ENTRY. 
% f~EEZE OETECTFO SOME CLOCKS 
f AGO.<FETCH ~ELATED) 
) NO VALID FflC~ FAGf. 
I AW BUS REQUEST CENIFD. 
A CREC- ~ARITY ERROR. 
% X~ DE-0 FREEZE INDICATOR. 
~ REGISlERED PTfST FRROR. 
J FPQ2 SLICF ( & 1 ERROR. 
~ PAPITY ERROh ON FP8 PORT. 
J PARITY ERROR ON FPA PORT. 
% FRROP IGNORE REGISTER. 
~ RE-REfISTERED P~UXB ERROR. 
~ Rf-REGISTFRFD P~UXA ERROR. 
~ RE-REfISTEPft RF~AUD ERROR. 
~ RE-RffISTEREP RFWAU1 tRROR. 
) PE-REGISTERED REA~O ERROR. 
~ RE-REf!SlFREO REA~1 ERROR. 
% RE-REEISTERED RECTAG ERROR. 
2 FRQCTL ERRO~ DISABLE. 
r, RE-REGISTERED Tl~ER ERROR. 
~ RE-REGJSTFRfD SfG2 ERROP. 
t RE-REflSTERED SEQ1A/B ERFOR. 
~ RE-RE~ISTERED SFQ1C/D ERROR. 
~ RE-REGISTERED FRGCTL ERROR. 
X RE-REGISTfREU INTRPTB ERROR. 
) RE-RECISTFRFO INTRPTA ERROR. 
) REGJSlERfC ,WD ERROR. 
% (~OST SIG~IFJCANT HALF) 
~ RtGISTEREO ~MC ERROR. 
% (LfAST SJfNIFJCANT HALF) 
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Z,~~,~~~2%%i~%~%l,,%%~%%%%~%,%%%%2'%~%%X1%%111%XX)%%Xl%%1%%~%1'21~J% 
2 JN1RPT2. EC[512-447J (SLAVE COPY) ~ 

% -------~---~--~~ ~ 
2 CHAI~ LENGTH --> 66. I 
l LOCATICN ------> ION0. l 
2 SDI PJ~ -------> P11. % 
% SDO PIN-------> M15. FART # : 1996 1f06 I 
,J%~,~1~2~a~l%)IZ%~~,~1~1~li~i~,~~)rt2%%%%X~~iz122ix22t1121~~ax1x2xx 

ERJ.CRB 
CLR.Si"'Clt'il 

SETn'EVNTB 
SET.lHB 
I? R A ~· (' t4 • 0 !< 8 
LD.Cl<B 
IFBUSLD8 

l ATE .lfl<:lB 

COFFARlTYe 
COPDflAB-ll 
COFflATAB-1 
COPD/llAB-3 
COPDl11AB-2 
COP\ltiLID8 

U N lJ S f: D I C 

INTEl'f<UFT8 
1NTH1HIBT8 

SNJ\FlCiP~B 

IPCF 
TRrHDEBUGE 
f/1Ul Tf 
Sf/C,,INTB 

1 ; 
1 ; 

1 ; , . 
" 1 ; 

1 ; 
1 ; 

1 ; 

1 ; 
1 • , 
1 • 

H 

1 • , 
1 ; 
1 ; 

7; 

1; 
1 ; 

1 ; 
1 • 

1 

1 . 
H 

1 ; 
1 ; 

, INTRFl ARRAY #1.CSLICE B) 
% FATAL HARD~A~E EPROR 
' CLEAR THE S~CINT BIT IN STOP 
% ARRAY. 
~ internal cow~ands 

~ -----------------
,. SET Xfi EVENl. 
% SET l~TER-P~OC COM~ BIT. 
:" PRANO' 01<'. 
~ L 0 A 0 l ND Ex C~. 
) INTER~AL FBUS LOAD ENABLE. 

~ ---------------------
t LIVE FREEZE DELAYED 1 CLOCK. 
2 ccprccessor intFrface 

' ---------------------
% 
~ 
't 
).' 

COFRCCESSOP 
COPROCESSOR .. 

II 

DATA 
DATA 

" .. 
PAPI TY .. 
BIT () .. 

" 1 • 
" 3 .. 

,,_ " u .. 2. 
~ COPROCESSOR DATA VALID. 
, I0~C interface 
~ --~------------
% UNUSFD 8115 IN THIS SLICE. 
' irterrutt bit 
~ -------------
' UHERRUPT. 
~ INTE~RUPT I~HIBIT. 

t interrupt register 8 

~ --------------------
): SNAP FlCTURE TPl<fN1 TNTFRRIJPT. 
, INTER-PROC co~~ INTERRUPT. 
i TRACE OR OE6UG INTERRUPT. 
1 FAULT INTERRUFT. 
~ SMl Jtv1fRRUF'l., 
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----------------------------------------------------------

TOG/l HE 

Titv;OUTl"SK8 
TTfttl'IASl<B 
TlI .. ~ASK'8 
REH .f'A51<8 
FRR.ll'A!:l<A 
NG fit' .f"ASI< 8 

lJl'irOUT .. 25 
TH'iECUl .. 18 
l!:>KTlr'fLTB 
TS!<Tl~INT8 

REM. IOCE1 
HROfl.IOCB 
NORiV.IOCF 

FECPEVEf\TB 
!'"1SC.H1B 
~'JS(.Ffl}8 

GOVFL0\..'8 
l OV Fl Ol•iE' 
G(;Offl8 
GCOIVHB 
LCO!'t'l.8 
Lcorq.;s 

SYSHU5f.B 
FETHUSh8 
f\'01 R 'f 8 
SOF-T5NllFP 
PRCeH/lLTB 
l'i'OFOI< e 
lITERAt?B 

PPG.STAB 
CE6Uf.El\8 
~OFTfJ\UL Tb 
FRI\JILGE8 
lRiHf: .. Ef\13 
SNAP.ENB 

1 • ,, 

1 ; 
1 ; 
1 ; 
'I • 
I • 

1 • 
" 1 ; 

i ; 
1 ; 
1 ; 
1 . 

g 

1 ; 
'I • 
' , 
1 ; 

1 • 
, Q 

1 • 
Q 

1 • • 
1 • 

fl 

1 ; 
1 ; 
1 • 
, . 
1 ; 
1 ; 

1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 

"i • .._,,. 
1 • 

ii 

1 ; 
1 ; 
1 • , 
1 • . " 

' ti~eout control 
~ ------~--------
i Tl~EOUT ONE S~Ol GATE. 
i i~terru~t roask register 

i -----------------------
~ Tl~EOUT 1 ~ASK. 
~ TASK TI~ER FAULT MASK. 
~ TAS~ TI~ER INTERRUPT ~ASK. 

~ NEAL lI~E IO CO~PLETE ~ASK. 

~ ERROR IO CO~PLETE ~ASK. 

l NOR~AL 10 CO~PLETE ~ASK. 

Y. irterrupt reqister A 

"' :I THEOUT 2 .. 
'. TI~tOUT L 
) TASK Tl~ER FAULT INTERRUPT. 
2 TASK TI~FR INTERRUPT. 
~ REAL TI~E IO CO~PLT INTERRUPT. 
~ ERROR IO CO~PlElE INTERRUPT. 
~ NOR~AL IO CO~PLETE INTERRUPT. .. 
" test corditioris 

~ -----------~---
~ FETCr EVEl'!T .. 
~ MlSCFI LANEOUS FL IP-fLOP L. 
) ~ISCELLANEOUS FLIP-FLOP 0. 
% GLOBAL OVERFLOW. 
~ LOCPL OVERFLOw. 
, GLOBAL co~ LOW. 
% GLOBAL co~ PIGH. 
~ LCCllL COl'I' LOia!. 
~ LOCAt co~ HIGl-4 
~ rriscellaneous reQister 

% ----------------------
~ SYSTO FLlJSi'i. 
'1 FETCH FLUSH. 
).': NO RElRV. 
:I' SOFT SNAP .. 
F PROCESSOR HALT. 
% MEASUREMENT REflSTER VALID. 
~ LIT BIT FOR NON_OP_FP PRANCHES 
% mcde reoieter 
~ -------------
~ PROCtSSOR STATE • 
~ DFEUG INTERRUPT ENABLE. 
)' SOFT fAlll l. 
% PRJVJlEGEO ~ODF. 

% TRftCE INTfRPUPT ENABLE. 
~ SNAP ENA81.F. 
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CONFIDENTIAL FNGINEFRING DESIGN SPfCIFICATION R~v. B Page 136 

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

,2~%=~~%%t%X%1%%%J%rtr%%%~~2i2it%%%%2X%%~%%%2%r%X%%%%2%%%%%%,%%X%%%1 
a INTRPT2. EC[446-381J (~ASTEF COPY) r 
% -------------------- I 
~ CHAIN LENGTH --> 6t BITS. I 
% LOCATION ------> IOKt. r 
i SDI PIN -------> P11. I 
2 SDO PIN -------> ~15. FART # : 1996 1606 % 
i%X~2t\%~%%fXlt%%2%%%2%%~~%2l,i!t~~2ii1%1%%,,,i%JJ%%Xi%%%1%,2%,%%%%% 

FNRO~A 

USEfFULSE 

SET>~EVNTA 

5ET.JPCA 
BR~NCH.OKA 

LlX.OKA 
lFBUSLDA 

l A T E • l f R Z A 

COPf PRITVA 
COFDATAA 
tOPVALIDA 

TAKFNA 
JC~C.fR~OR 

RFALJOCRA 
ERR.JOCRA 
NOF~ICCRA 

IO~C.POLL 

BUS REF 

INTEPRUPTA 
INTINHIETA 

SNAFJCTAKA 
1 P c A 
TRACDEFUGA 
FAULT A 
S~C.INTA 

1 • g 

1 ; 

1 ; 
1 ; 
1 • , 
1 ; 
1 ; 

1 ; 

1 ; 
4 • • 
1 ; 

1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 

1 ; 
1 ; 

1 ; 
1 • , 
1 ; 
1 • , 
1 • . , 

2 INTRFT ARRAY h 2.<SLICE A) 
% FATAL HARDWARE ER~OR. 

~ 1 USEC PULSE FROM IOMC. 
r irterral ccwrrands 
~ -----------------
~ SET )~ EVENT. 
% SET 1~1ER-PROC COMM EIT. 
! 8RANC~ 0¥. 
% LOAD INDEX Ok. 
~ INTER~At FBUS LOA~. 

i ---------------------
" LIVE FREEZE ~ELAYED 1 CLOC~. 
~ ccprccessor interface 

i ---------------------x COFROC~SSOR DATA PARITY. 
2 COPROCESSOR DATA. 
% COPROCESSCR DATA VALi~. 

~ IO~t interface <not used) 

i -------------------------
% IO CO~PLETE TAKEN. 
% PARITY ~PROP ON IOMC LINES. 
i REAL TI~E IC CO~FlETE. 

~ ERROR IO CO~PlETE. 

2 NORMAL IO CC~PLETE. 

~ POLL LINE FROM IOMC.<ATTEND) 
2 REGlSTFRED eus REFERENCE. 
% irterrurt bit , -------------
% INTER~UPT. 
~ INTER~UPT JNHJBIT. 
t irterrurt register B 

~ --------------------
' SNAP FICTURE TA~EN INTE~RUPT. 
~ INTER-PROC co~~ INTFRRUPT. 
% TRACE OP DEPUG INTERRUPT. 
% FAULT INTERRUPT. 
) s~c INTERRUPT. 

----U~ISYS Frier Writt~n ConsFnt ReauirPd tor nisclosure Cf This Deta---00000390 



U~ISYS CORPCRATION 
ENTRY/~EDIU~ SYSTE~S GROUP 
PASADENA DEVELOPf\'FNT CFNTfP 

UNISYS 

+--------------
1993 5204 

t-----------------~-------+ 
I 
I vsao E~ECUTE ,oouLE <~~> 

I 
+ ---------------------------------------

COl\'F IDEl'"11At ENG I hEf R JNG D~SIGN SFECIFICPTION Rev. B Pepe 137 

lOCllH,ll 

TlMGUTMSl<A 
1Tf.t•'ASl<A 
TTI.~'JlSl</1 

P.EH.ri./ISKA 
EPR.fl'ASl<A 
NOP~'ui"ASKA 

TI~EOUT .. 2A 
TI ft1E0UT.1 A 
lSl<TlftlFLTA 
1Sl<l lfi'H.TA 
HAL. IOCA 
ERRC'R.IOCA 
NORIV.IOCJI 

FfCHFVENTA 
~ I S C • f f 1 P 
nsc.FFOA 
(:OVHOWJl 
LOVHOWA 
(, l 0 H A 
GCOIVh fl 
LfOft«lA 
LCCIVHA 

~Y~FLUSHA 

fETfllJSHA 
NOT FY A 
SOfTSNAPA 
FRC.HAlTA 
i'YOFOkA 
LITERAl2A 

1 ; 

1; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 

1 • , 
1 . , 
1 . ,. 
1 ; 
1 • , 
1 ; 
1 ; 

1; 
1 ; 
1 • 

II 

1 ; 
1 ; 
1 ; 
1 • 

~ 

1 • , 
1 ; 

1 ; 
1 • , 
1 ; 
1 ; 
1 • , 
1 • • 
1 ; 

~ ti~eout control 
~ ---------------
, TI~EOUT ONE SHOT GATE. 
~ interru~t mask registF.r 
~ -----------------------x TJ~EO~T 1 MASK. 
)'TASK 1If'ER fAULT Mf>SI< .. 
~ TASK TI~ER INTERRUPT MASI<. 
1 RF~L Tl~E 10 COMPLFTE 'ASK. 
r ERROR IO CO~PLETE ~ASK. 
~ NORMAL IO CCMPLETE MASK. 
) interrupt register 
~ -~----------------
, TI Pi: E OLT 2. 
~ TI ti' E 0 l11 1 • 
i TASK TIMEP FAULT INTERRUPT. 
) TASK TI~ER INTERRUPT. 
% REAL ll~E IO COMPLY JNTFRRUPl. 
, ERROR IO CO~PlETF INTERRUPT. 
i, NOR~Al IO CCNPLETE INTERRUPT. 
U test renditions 
~ ---------------
" FFTC!-i FVFNT .. 
~ MI5CEllANEOUS FLIP-FlOP 1. 
~ MISCELLANEOUS FLIP-FLOP 0. 
~ GLOBAL OVERFLOW. 
~ LOCAL OVERFLCW. 
~ GLOBAL co~ LOk. 
, GLOBAL co~ hIGH. 
A LOCAL COfi: LOW. 
~ LOCAL co~ ~IG~. 
% wiscellaneous register 
i ----------------------
" SVSTH flllSh. 
~ FETCl-i FLUSH. 
" NO Pf TR V .. 
~ SOFT SNAP. 
~ PROCESSOR HALT. 
' MEASUFE~ENT REGISTER VAlIO. 
% LIT 8IT FCR ~ON_OP_FP BRANCHES 

----U~JSYS Prior ~ritte~ Consent Reouireb for Disclosure 01 This Date---00000390 



UNISYS CORPCRAT10N 
ENTRY/~EDlU~ SYSTEMS GROUP 
PASAOEN~ DEVELOFMENT CENTER 

+--------------1 1993 5204 

+-------------------------+ 
I 
I vsao EXECUTE ~ODULE (X~J 

I 
+---------- -----------------------------U ~ I S Y S 

CONFIIHfl;TIAL FNGINFERING DESIGN SFECIFICATION Rev. 8 Page 138 

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

~ f'll ode re,::dstfr ,, -------------
FflOvSTAA 3; ~ PROCESSOR STATf .. 
DE Bll G. f NP 1 ; % DE E'U G INTERRUPT ENABLE. 

SOflfAUlTJl. 1 • , % SO FT F/HltT .. 
PRIVlLGrA 1 ; )' PRIVIl E~rD IYODE. 
lRIHLfNA 1 ; ~ Tfd\Cf JNTFRRUPT !=NA8LF.. 

S I\ A F • E N /l 1 ; ,, SNAP ENABLE= ... 

%%%%%%%%%%%%%%%%%%%%%%iZ%%%%%%%%%%%%l%%X%%%%l2%2ZlllZ%12%12l122l12%! 
2 FfG1. EC[380J % 
" ---------~~-~- % 
% CHAIN LENGlH --> 1 E1Tu % 
% tOCATION ------> A8I2. ~ 
% SDJ PIN -------> N14. % 
, SDO FIN -------> N13. PART # : 1995 6002 % 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%l%%%%%%%%%%XX%%%%%%%%%%%1%%%%%1%%%,ll%1 

Uf\lJ5EO-t 1 . 
/I % THIS bll IS NOT USED. 

ti)212%~i%%%,%%%%%%,%f,t,lt%%t~!l,Jt,t%%%%%~%%%%%1%%%%%%1%%!%1ZX%%%J 

% FPG1. EC[379J I 
% -------------- % 
% C~AlN LENGT~ --> 1 BIT. % 
~ LOCATION------> 0212. % 
% ~DI PIN -------> N1&. 2 
2 ~DO PIN -------> N13. FART # : 1995 6002 % 
22l%t~%%,U%%%%%2%1%~%%%%~%%i~~2,%i,tft%2!,%)2J%ZiXlt2'!%~222%%222%%1 

1 ; ~ T~IS Ell IS NOT USED. 

a1%%)~i~~i%%t%%)%%%l2%~~%%%%%%,2%%%%~~%%~~%%t%i~%)%i%%1,%Zi,%1%21ZIX 
2 FPQ1. FC[378J % 

% -------------- ' 
i CHAIN LfNGT~ --> 1 Ell. % 
~ lCf~TlCN ------> F612. 2 
I SDI PIN -------> N14. r 
I SDO PIN -------> N13. FART # : 1995 6002 I 
2~%~)%%~~~,~%%~~%%%%%)%%~2il~%)%%%~%~%%%%%%),~%%%,~%~%11%%l%%rJ1~11% 

~8US1ERR4 1; I FBUS1 DATA fARITY ERROR. 

----U~ISYS Friar Written Consent REouired for Disclcsure Cf This Data---ODOOU39D 



UNISYS CORFORATlCN 
ENTRl/MEDIU~ SYSTEMS GROUP 
PASADENA DEVELOFMENT CENTER 

t--------------
1 1993 5204 

t~-- ---------------------+ 
I 
I V50t EXECUTE ~ODULE <XM> 
I 
·----------------------------------------UNISYS 

CONFIDE~TIAL ENGINEERING DESIGN SFECIFICATJO~ Rev. 8 Pap~ 139 

~)1~~~%~r2X,%%%%%~%%%%%%%%%%%%%~~,,~~~2a2i2i~~1i1i%x2i12xx121121axar 
~ FFG1. EC(377J 1 

~ -------------- % 
2 f~AIN LENGTH --> 1 BIT. I 
2 LOCATION ------> !012. ~ 
2 SDI PI~ -------> N14. I 
2 SDO PIN -------> N13. PART # : 1995 6002 I 
%%%%~~%%~%%%%%~%%%%%%1r%~%%%%~2%%2%2%%%%%%%~2%%,%%%%X%XX%X%%%%%%,%%2 

F8U51ERR3 1 • 
Q ~ FBUS1 DATA PARITY ERROR. 

222~2%%%J%%%i%%X~r%%Zi~%%X%X~2'%~t%!1%%!~r%%X%%%irx%%%%%%%%%%~%%%%%1 

% ffG1. ECf376] ' 
% -------------- ~ 
% C~AIN LE~GTH --> 1 811. 2 
% LOCATTO~ ------> K4I2. I 
~ SOI PIN -------> N1t. % 
2 SDO PIN -------> N13. FART # : 1995 6002 % 
~i~r1x,21~~~%~ll%2%t%%~ii1,%%~22x~i1~i,12ir22%xt1xxi%2r~22i2xr1,1111 

UNUSf 0-E 1 ; , THIS EIT IS NOT usro. 

22~J2)~~%%~t%~%~%%%%i%%%1%X%%%%2%%2ll%Xl%%i2~%%%%~%1%2%2%%%22211%1'1 

' FFG1. EC[375J Z 
/, ------~------- ~ 
% CHAIN LENGT~ --> 1 RJT. % 
% LOCAlION ------> MRI2. I 
% SDI FIN -------> N14. ! 
% SDO PIN-------> ~13. PART # : 1995 6002 I 
%2)i~i%~%i~%%%~%~%%%%%~%~%l%~i2~22x,2%2%%%%,1212x1%rx%i,zx%1rix1%%lr 

UNUSfD-f 1 . , ~ THIS fll IS NOT USED. 

%i))~t~l~~ll1X,~Zal%1i~l~%%~i~%~1)%%1%,IX',2%%%%%21%~~1%%%J%1%2,%%1~ 

~ FPG1. EC[374J % 
2 -------------- % 
% C~~IN LENGT~ --> 1 Pll. I 
) LOCATION------> P212. ' 
% SDI Pl~ -------> N1~. ~ 
2 SDO PIN -------> N13. PPPT # : 1995 6002 I 
12'~~~t~)~%22%%~'r2~~l%~~~2~%,~1%%~x2222rr,)z,22r~zi2rJr2,x,%22~r211 

U~USfD-G 1 ; 2 THIS EIT JS NOT USED. 

----LNISYS Prior Written Consent Rfouired for Disclosure Of l~is Oats---OC000390 



UNISYS CORFC~ATJON 

ENTRY/~EDIU~ SVSTFMS GROUP 
PASADFNA DEVFLOP~ENT CENTER 

t--------------
1 1993 5204 

·--------------------------+ 
I 
I V5Ut EXECUTE ~ODULE CX~) 

I 
·----------------------------------------Ufl<ISYS 

CONFIIHNTil!l ENGINEERING DESIGN SPECIFICATION Rev. 8 Pe9e 140 

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

%%%~%~%%XX%XX%%%Xl%%%X%%%%%%%%21%~l,2i%%J~'i.t!tl~t,%%,2,)%2~'21~~%~X 
2 FRGClL. FC[373-317J % 
% ------------------- ! 
% C~AIN LENG1H --> 57 811. ~ 
% l CCATION ------> 1<41<6. ~ 
~ SDI PIN-------> N11. % 
I ~DO P!N -------> NC01 PART # : 1995 9659 % 
%l%%%%%%,~%%%%%%%~%%%%%%%%X%%%%~2%%%%%%il%%1%%¥%X%%%%%%1%%%%%%%%%%%! 

FUT CURER 1 • . I " fli CERRO R CAUSED BY FFTCH OR )< fl .. 

f PR\iECTOR 5; i. !'ii CA C IV E R R C R VECTOR IHC:.ISTE'R .. 
xr;:i., fdH 1 • , }; TAG I,. J1 s FOR A~· )( ,., WRITE. 
X ~dH P 0 1 ; , TAG w JI s FCR x I" I" EA D a 

FAULT 4 • , ~ FAULT INDICATOR fL.AGS 1/PAGF. 
R8llSlAG6 1 ; %<-I 
RBUSTAG5 1 • • ;.; I 
RBUST.6G4 1 • .. ); I 
f<Bl!STAG3 1 ; % I R8US TAG FIELr f ROfi\ i'lCIHl'I .. 
RBUS1AG2 1 • , ::.; I 
RBU:STAG1 1 • • "' 

I 
RBIJSTAGC 1 • 

6 ~<-I 
RBG\ll 07 1 ; ~ THE HtLLO\ONG ~ F /PS 
RBQVLD6 1 ; x A RE- Tl-E VALID ENTRY Fl AGS 
RBC~VLOS 1 • 

' 
'X F 0 i; T I- E RBUSQ 

RflGHDli 1 ; " RBQ\ilD'3 1 ; ~· RBGVLD2 1 • 
If l 

P.8Gl\/LD1 1 ; ~ 
RBQ\/lOiJ 1 ; ~ 

R8Q~DR 7 • }; CURRH:T REUSQ RE AD ADOPESS. ~...) ,. 
CPGFVtf':3 1 • 

If 11 OFQB PAGE3 VALID Fl AG 
OPQAVLD3 1 ; k OFQA FAGE3 \I A L I D FL AG 
OPGE\ILD2 1 • 

q ~ OPQB FAGf2 VALID Fl AG 
OFQ/IVLD2 1 • 

ff 
)' OPQA p,11GE2 VtllIO Fl fl G 

CPGE:,VLD1 1 • 
Q ~ OPQB FA GE 1 VALID FL AG 

CPQA\iLD1 1 . 
" 

~ OPGA F ,6 G E 1 VAL It Fl AG 
OP<HVLDC' '1 ; ~ 0 p (HJ FAl;EQ VA l I fl Fl AG 
0 F GP \il D (J 1 • , ' OPGA FA GEO VALID FL AG 
EOVRlDf 1 ; ~ OPQB l;t\LID OVERRIDE.SET AT 

% OFLIT BRANCh,IHSET IF CORRECT 

' DAT I\ IS RECEIVED,BASICALLY T 11 F 
• 2ND I) /.l.T A FO 1' THE CURRENT CPQE< .. " 

----UNISYS Prier Writter Corsent Recuired fer DisclosurP rf This Dats---00000390 



UNISYS CORFORAllON 
ENTRY/~EDIU~ SYSTEMS GROUP 
PASADENP DEVFLOP~fNT CENT~R 

1993 5204 

f-------------------------f 
V500 E>ECUlE ~ODUlE <XM) 

f~---------------------------------------UNISYS 
CONfICEt-TlH ENG I NEER I~G DESJFN SPEClFICATJO~ RPV. R Page 141 
---------~~--------------~--~- ----~--~--------~~-------------------~---

AOVFIDE 1 ; 

FP\IJ\t Ifi3 1 ; 
CA1AHIT3 1; 

0PTliVAL3 1 ; 

FFV!HJD2 1 ; 
OATH·IT2 1 ; 

OPTHAL2 1 ; 
FPVIH 101 1 ; 
D/ITllHIT1 1 • 

If 

OP1Ir<:AL1 1 • , 
FF VAL JD(; 1 • , 
DPlHilO 1 ; 

OPT Ir~ALO 1 • • 
Xflfft\GE 2; 
f;8l1HERI< 1 ; 

OFF<EGUfST 1 ; 

FBL!SClLERR 1 • ,. 

~ OPQA VALID OVERRIDE.SET AT 
% OPLil BRA~CH,RESET IF CORRECT 
J DATA JS RfCEIVED,8ASICALLY T~E 

% 2ND D~TA FOR THE CURRENT CPQA. 
~ IF SET, FFAGE3 IS VALID. 
~ I~ SFT, FPAGE3 OPQ DATP 
, ~UST eE RFAD BY THE x~. 

' ~ICROfODE FLAG JNDICATJNG 
' TPE OF ~AS SHORT OPERANDS. 
i If SET, FFAFE2 IS VALID. 
i IF SET, FFAGF2 OPQ DATA 
l ~UST 8E READ BY THE X~. 

~ SFE OFT I MAL 3 .. 
' IF SFT, FPAGE1 IS VALID. 
% IF SET, FPAGE1 OPQ DATA 
r MUST EF READ PY THE )M. 
'-'SEE OPTIJV,Al3. 
" IF SET, FPAGEO IS VALID. 
t IF SET, FFAGEO OPQ DATA 
' MUST EE READ BV THE X~. 
)' SEE OFT1MAL3 .. 
J -~·s CURRENT FPAfE POINTER. 
% REUS TAG OR FRPOR VECTOR 
~ PARlTV ERROR. 
) lF SET, 'OF 8 SE~D THE LAST 
!!: FPUS Tfitll\ISFFR 
~ PARITY fRROR OVER FPUS1/( 
) CONT~CL LINES,OR FETC~ TRYING 
~ TO WRITF l~TO T~F CURRENT X~ 

' PAGE,,. 

,~%~~%%~%%%%%%Z%%%%%%%%%%%%%%%%%%%%%%%X%~%%%%%%%%%%%%%%X%%%22%%%~%%t 
~ FPQ2. EC[316J I 
A -------------- % 
J CHAIN LENGTH --> 1 RIT. 2 
% LOCATION ------> ~8Kf. % 
2 SOI PIN ----~--> R09. I 
2 SDO PIN -------> K~2. PART # : 1995 7356 % 
1~%22~x~~,1~r%2%Z%~%%~%x1ii~~'~x1~%2i2~~'~%,t%it12x1%%Xli1ii2rr11xix 

F8US2fRR1 1 ; ~ FBUS2 DATA FARITY ERROR. 

----U~JSVS Frior Written Consent RecuirPd tor DiBclosur@ Of Thir Data---OC00~390 



U~ISYS CORFCRAllO~ 

ENTRY/~f DlU~ SYSTE~S GROUP 
PASACENA DfVfLOP~ENT CENTER 

+--------------
1993 5?0/i 

+-------------------------+ 
I 
I V500 E~FCUTE ~C~ULE (X~) 

I 
+----------------------------------------UNISYS 

CONFIOEl\·TU1l ENG J NEER 1 NG DESirN SPECJFICATJCN Rev. 8 Page 142 

i~%i%~~%~il~%%%X2~i~~~J)%~%~%~,,%%l122l2~%~%%%~2%ir%1%%%17ZZXJ%2%21% 
~ fFG2. EC[315J Z 
2 -- ----------- r 
2 fHPIN lENGTl.1 --> 1 811. ~ 

% LOl~TION ------> P2k6. ~ 

2 SOI PIN -------> R09. I 
I SDO FIN -------> KQ2. PART # : 1995 735t % 
1~xaii%i1~%%xi1i%a~21,%~%%%)ilik%~iii%t%21r2~izitlll,111ix11•i122121 

FEU~2ERR0 1 ; % FBUS2 DATA P~RJlY ERRO~. 

%%~~%~%~~%%%%%%%%X%%%i%%~%%%%~i%%%~%%i%Xtl%,tl~2%l,,J2~2)%%tl)l221%t 

' X~SfQ1. FCC314-287J % 
2 -------------------- r 
% CHAIN LENGT~ --> 28 BIT. I 
' LOCATION ------> D?D4. ! 
% sn1 PIN -------> N04. % 
2 SDO PIN -------> K02. PART # : 1995 7554 I 
%~%%%t%i%%%%%%%%%%,%%%%%X%%%~%%%%%%t%%X%f%%~%%%%%%%%%r%%%%1%%%%2~2ll 

SH'TOPr~o 1 2; % 1 2 ~sf. s CF ~Tl<TOP IN SEG10. 
UPO'iO 12; 1 ffilCRC-FfiOGRAft COUNTER .. 
f'·ISJVff.i11) 1 . , % l'fi1SCOf1PARF 6fTWfEN SEG1D ll f\! D 

~ Sf Q1 c Sf TS THIS fl F. 
~FlLFH'D 1 ; ~. POINTfR TO OLDEST KI STORY F Il E 

,,, ENT RV. 
SH'F1RMO 2; ), STACI<' ~JR!lf POINTER. 

----U~ISYS Friar Written ConsP"t R~auired for Disclosure 01 This DatR---0~000390 



UNISYS CCRPORATION 
ENTRY/~~DIU~ SYSTE~S GROUP 
PASA~E~A DEVFL0P,ENT CENTER 

+--------------
1 1993 5204 

+-------------------------+ 
I 
I V50G EYECUTE 'ODULE (X~) 
I 
+----------------------------------------IJNlSYS 

CONFIDFf\1lIAL ENGINEERING DFSlGN SFECIFICATION Rev .. 8 PacH• 143 

Z~~%%%%%%%%l%1~%%%l%%%%X%%%%%%~X1~,,,,,~~%)212X212%i%li~~)illJ22i2%! 
~ ~MSEQ1. EC[286-259] % 
~ -----------------~-- % 
% tHAIN LENfl~ --> ?R Ell. % 
~ LOCATION ------> roo~. I 
~ $Di Pl~ -------> NU4. % 
~ SDO PJN -------> K02. FART # : 1995 755~ % 
%~X%t%%~%~%!i%X%%~%%~~~%%%%~~%%%%%%%%i%%1%%%%%%X%%%%%%l%%%XliJl1%1%2, 

SH TOPH 1 2; !i 1 2 fl1 SE' S Of STl<lOP IN SF.01C .. 
UF'ffi'C 1 2; )'. MICRO-PROGRArr. COUNTEP .. 
NlSj\':CH1C 'I • 

e f % MISC Cl" P .ARE 8ETIHEN SEQ 1C ANO 
~ SFQ1E SETS THIS FI F. 

HFlLPTMC 1 ; ~ POINTFP TC OL11EST HISTORY FILE 
/, FNTRY. 

STKPTR1'"C 2. , !i ST AC I« WR IT E POINTER .. 

,)%%)%!~~~%~%X%t%%%%%~~%~%,~%i~%%i%2%%%1'%~%%%,~!%%%%%%%%%%%,%%%Jlt% 
, ~~SEG1. ftf258-231J I 
~ -~--~-------~-~~~--- ~ 
2 C~AlN LFNGTH --> 28 8JT. 2 
% LOCATION------> K4D4. % 
% 501 FIN -------> NGk. J 
I SDC PIN -------> KU2. PART # : 1995 755~ ! 
~2i~%%%i~%l%%%%%%Xi%~~~~%%2%~,2%%)%)%%~~~%%~,%21%2%%%i%%%!!2%%2Z%%1% 

Sll<TOF:'l:t 1 i. ; ,, 1 2 MSF'S Of SlKTOP IN SEQ1e. 
UPO'Ei 1 2; ~ f'i1ICRO-FROGRll1"1 COUNTEP .. 
filSl\'C!i18 1 • , :< MJSCOf\'FARE FE TWEEN SEQ18 AN 0 

r, SFGit< SETS THIS f IF. 
HfJLPTliif 1 • , l POINTER TC Ol DEST HISTORY f IL f 

~ ENT R 'f. 
SHPT RMB 2; r STAO WP IT E PO HT ER. 

----U~ISYS Friar Writte~ Consfnt ~EcuirFd for Disclosure Of This Dats---DOCDD39t 



UNISYS CORPCPATION 
ENTRY/~fDIU~ SYSTE~S GROUP 
PASADfN~ OEVELOP~EN1 CENTER 

+--------------
' 1993 S20li 

+-------------------------+ 
I 
I VSDC EXECUTE ~ODULE (X~) 

I 
+----------------------------------------Uf\JSVS 

CONFIDENTIAL ENGINEER ING OESIGN SFFCIFICATION Rev. B Pe9e 144 

%%%~X%%~~%%%%%%~%r~%%r%%%%~%%l%ii~~~1)112t%~%12i2%%,X~%,lXJ~21%t%%l' 
, X~SEG1. EC[230-20~J % , -------------------- ~ 
2 CHAIN LENGlH --> 28 811. X 
' LCCATICN ------> P2D4. I 
, SOl PIN -------> NG4. % 
~ SDO PIN -------> K02. PART # : 1995 7554 % 
%%%%1%%%%%%%%%%%%%%%%XX%%%~%%%%%%~%%%%r%%%X,%%%%1%%ZX%XZ!%%%XZZ,Z%%% 

STl<TOPf<'.A 1 2; ' 1 2 f1! SE' S OF STKTOP IN SE:01A. 
UP0'/111-07 5 • 

" 
~ !IICRO-PROGR/lfti CCUNTFR .. 

CPVfCTOR 7 • , 
1'"1SH.H1A 1 • 

" ' ft"ISCOl"FARE E'ETWFEN SEQ1A AN 
:t SFGl1D SETS THIS F/F. 

l'FILFH'A 1 ; % POINTER TO OLDEST HISTORY F 
2 ENTRY .. 

STKF'"TR!VJI 2 . 
II % STACI< WRITE POINTER. 

x2t~~~%ia2%~%~%liz~t12%11~2xx%,r%~2,2%i112x,221%12x22i~xx112xzJ1%1%% 

% XMSEG2. fCf202-191J I 
2 -------------------- % 
~ (~AIN LENGlH --> 12 EIT. % 
~ LOCATION ------> F6BC. X 
2 SDI PIN -------> RU2. 2 
% SDO PIN-------> J15. FJIRT # : 1995 7950 % 
2i,t~t~%~Y~2%~%%%%%%%1%f%%!!rt~%!,,i2,%Ji22iJ%%2X2%2i%X2lX%%%%1)%%%% 

sn TOFLI? 
UPCLi; 
Sll<O\IFLCB 

ST!<lJl\Fl08 

STl<FULLB 

ST!<f.'TYB 
r<!Sll'llHLfl 
tiFilFTlB 
STl<P1RL8 

2; 
2 • 
" 1 • , 

1 • 
g 

1 . q 

1 ; 
1 ; 
1 ; 
2; 

~ 2 LSB'S Of STKTOP. 
i ~ICRO-PROGRAM COUNTER. 
~ PUSHI~G A 5Tk ENTRV INTO 
, ThE STACK SETS OVEPFLOW. 
~ POFPJNG AN E~PTY STACK 
~ SETS UNDERFLOW. 
% PUSHING T~E 4TH ENTRY INTO 
~ STACK SETS STACl<FUll. 
% STACK E~PTY FLAG. 
% 
% HISTOFY FILE POINTER. 
I 2 ~S EITS Ot THf STACK POINTFR 

----U~I~YS Prior ~ritten Consent Reauired for Disclosure Of This Data---OCOLJ0390 



UNISYS CORFORATION 
ENTRV/~EDJU~ SVSTE~S GROUP 
FASAtENA DE~ELOP~ENl CENTER 

+----....--------,. .... - -
1993 5204 

+-------------------------+ 
I 
I vsoc E>ECUlE ~ODUlE (~~) 
I 
+----------------------------------------Uf\'ISVS 

CONfIDFt-nIAL ENG l~EERlNG DE~IGN SPECIFICATION Rev. 8 Page 145 

2l2~2)~~iX%2%%~%%)~~%,,~~ttiii,1%),%i%%%%%~1X%%2%~%%%t%%,,X21%%%%,XZ 
l ~~SEQ2. Ef[190-179J % 
% ----------------~--~ ~ 
~ CHAIN LENGTH --> 12 EJT. ' 
~ LOCATION ------> M8B(:A ~ 
, SDI PIN -------> R02. I 
I SDO PIN-------> J15. F~RT # : 1995 795G % 
%X~'il22%~~%221~1~2~~J~%%~i2i~1t~l,2l%~tt*22l~%11%1%%,%2l2J)ll%1r~2% 

SHTOPLJl 2; ~ EJ\Pl!'\tdlION IS ItENTlCH TO 
UPC LA 2; ~ TH~ SEQ28 Sll CE ABOVE .. 
SlKOVFLOA 1 • 

' ' $Tl< UN FL CA 1 • ,, •. 
l 

SH FULL A 1 ; " Sll<~lY,I\ 1 • , % 
iv,JSf'iCHLA 1 • • 

,. 
14FlLFTLA 1 ; ~ 

STKFlHA 2; ~ 

11~%l%%22%~%%%2%%%%%%%%%%%%%%~~%%%%~%%%%%f,l%i)%1iX%1211,li,l•Zl%t%1 
% Tl4F CHAIN FRO~ HERE ON IS NOT STRAIG~T FOFWARD.THE FOLLOWING lS ~ 
, A llSl OF THE C~AIN FRO~ BITS 17P-0:(CONSJSTING OF 5 CREG CHIPS) I 
I r, 
~ 178-- LOCATION --> D28u, LENGTH --> 6, SOJ --> A11, ~DO --> A02 ~ 
I LOCATION--> IGBO, LENETH --> 6, SDI --> A11, SDO --> P02 ! 
% LCC~TION --> ¥4BU, LENGTH --> 6, SDI --> A11, SDC --> AD2 % 
2 LCCATION --> P28G, l~hGTH --> 6, SDI --> A11, SDO --> AU2 I 
I LCtATION --> R6I2, LENGTH--> 6, SDI --> A11, SDC --> ~02 1 
2 LOCATTON --> D2~0, LENETh -->27, SDI --> P04, SDO --> K16 2 
% LOCATION - > IOBO. LfNET~ -->27, SDI --> P04, SDO --> K14 % 
~ lOCATION --> ¥48Ll, LENGTH -->27, SOI --> PV4, SDO --> K14 % 
2 LOCATION --> P2EO, LENGTH -->27, SDI --> PD4, SDO --> K14 I 
% LOCATION --> R612, LENGTH -->27, SDI --> F04, SDO --> ~14 I 
2 COG-- LOCATION--> R6I2, LENGTH -->14, SDI --> ~04, SOO --> CU1 I 
2 % 
i fREG FART # : 1995 8057 i 
%%%/,%A%~%%%%%%%%7.~7.%%%%~%%%%%%%%%%~%~%%%7.%%%%%%%%%%%%%~%%%%%~%%%~~~J 

----l~IS~S Frier ~ritten ronsert Recuired for Disclos~re Of This ratB---00000390 



+---------------
U~ISYS CO~PCRATlON 

ENTRY/~EDlU~ SYSTE~S GROUP 
PASADE~A DEV~LOF~ENT CENTER 

+-------------------------· 
I 
I vsoo E~ECUTE ~ODULE (X~) 

I 

1993 5204 

UNISYS 
CONFIDENTIAL 

f----------------------------------------
ENG l NEE RI NG DESIG~ SPECJFICATJON Rev. B Page 146 

--------~-~-----~------~~-~----~~--------------~-------------~-----------

U~USFD-h 1; ) ECf17E-1731. 
SPARfG4 5; 2 SELECT CRAM BIT TO 8E REPLACED 

%1%%%%%%%%%~%%%%2%%%%%%%%,2%%~%%%,~%2%%%%%%%,%%1%,%%%%%%%%%%%X%%%%%1 
UNV~ED-1 1; t EC[172-167J. 
SPARfG3 5; ~ SELECT CRAM BIT 10 BE REPLACEO 

%'%r%%%~~rr~%%%%%%%%Z%%%%%Z%,)%Xl%~%%%%%%%%%%%%%X%%%%%%X%%%%%%%%%1l% 
UNUSFD-J 1; 2 FC[16f-161J. 
SPARFGZ 5; 1 SFlFCl CRAM BIT TO BE RFPlACED 

%%%%)~%~ii%~%~~%%%~~%l%%%~2~)%~i~2'%'2%%2%%,%2%%1!%%,Z22%%!%2r%~1%1% 
UNUSFD-K 1; % EC[16t-155J. 
SPARFG1 5; I SELECT CPAM PIT TO BE REPLACED 

%~))%%~~%~%2%%%%%2~%i%%2%%%~%%%%%~~%X%%%%%%~r%%1%r%%1%%~%,1%%,1%Zl!I 
UNUSED-L 1; % FCC15'-149J. 
SPAREfO 5; 2 SELECT CRAM BIT 10 8E REPLACEO 

%%%%~%%%,X%%%%~%%Z%%~%%%2~%%X)%Xi~%%)%~~~%2~1%%XX%12%1%%%%%Jl%X2%%22 
CREGSPARE 1; % EC[148-14J. 
CRA~PAPITY 1; 
.FPt1/lC'R ~ . 

-· g 

(;fQHEG 1 • 
p 

CREG128 1 ; 
~BOFGSEL 1 • , 
SPAAt;R /., . . ' 
S P B ti I) R /, . 

. g 

SFVH 1 ; 
SFINSEL2 1 ; 
SPINSEL1 1 • • 
SPl~SFLO 1 ; 
SFCADR 4 ; 
CREf,11Ci 1 • • 
CRE(,1(]9 1 • , 
CR t= G 1 U8 1 • , 
PltSlfU~C i; • -· , 
PlRtGLD 1 ; 
fl" Sf) C ft' PR 1 . ,, 
LUHilvC 2 . , 
lUJlSEL1 1 ; 
LUASHO 1 • 

' LUI:' SH ~ . - , 
CREG93 1 . , 
LI Tl' CR 8; 
lJiSEl 1 • 

' 
~HIE 1 ; 
j\f $ s Fl 2 ; 

----UNISYS Prier Written Consent Reouired for Disclosure Of This Data---00000390 



UNISYS CORPORATION 
ENTRY/~EDIU~ SVSTF'S GROUP 
PASACFNP DEV~LOP~ENT CENTER 

+--------------
1 1993 52CJ4 

+-------------------------+ 
V5GO E~ECUlE ~ODULE (XM) 

+----------------------------------------UNISYS 
CONFIDEf\:1 IAL ENGINEERING DESIGN SFECIFICATJO~ Rev. 8 Page 147 

r.'SRFGLD 
fv·S AD RS Fl 1 
r<SADRSHO 
R Q \fl'. 0 
RQSPPDR 
RCHSEL 
RQ/l, SH 
RQL SH 
Pr'd'\SEL 
Frt.8::H 1 
PfiEiSH(l 
PIYAFUNC 
PIVEflJl\IC 
CREG4? 
f PFG47 
CREG46 
CREf45 
CREG44 
F-MRFGLD 
CTLCUTSfl 
RbOFGPEQ 
DIH H 0 
CREG39 
PUA SH 
AUBSEL2-1 
AUBSHl:i 
CRE G?2 

1 ; 
1 ; 
1 ; 
5; 
2; 
< • 
~, ... -· , 
'1; • 
-· "' 
3; 
1 ; 
1 ; 
4; 
4; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
< • - ' 
2; 
1 ; 
1 ; 

CREf31 1; 
CREG30 1; 
CFE~29 1; 
lESTSEl 5; 
lNTC~D 6; 
U~U)SEL 3; 
PUSI< 1; 
JU~FADR 14; 

tl%~2,,~iii~%%%iar%~%il%rri2a)tl%,12i~%1%i,2ixa111•1i1~~1a~t2~21illl 
fSADR 14; i Ef[13-0J. 

J%!2~%%~'2i~x1%z2x%1r,%%%%%2%}i~%,~2~i~21x1%1xzi2J121%1xiz1r,12ax,21 

2 SDI 10 ~fv:C .. 

CH:tND; 

----U~ISYS Friar ~ritten Consent Peouired for Disclosure Cf This nata---DC000390 



UNISYS CO~FORATION 

ENTRV/MEDIU~ SYSTE~S G~OUF 

PASACfNA DEV~lOP~ENT CENTER 

+--------------
' 1993 5204 

+-------------------------+ 
I 
I VSGO EXECUTE ~ODUlf C~M) 
j 

t----------------------------------------UNISYS 
CONflOHT I AL ENG INEERING DESIGN SPEClFICATJCN Rev. E Page 14F 

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

%i122%~,2~X2%%~1%~~~,22l~%~,%%%X21i~22%1%%212%%i%~%%%%il%%1l%~%%%%%% 
% FND OF CHAINL!ST.Sl~Rl REGISTEP LIST r 
%%%%~%1i2%%%%X%%%%~%%%%%%%%%~~%%~~2%%l%%X~Z~%%%1%2%%%%%%%%%X%%%%,1%1 

REH IST 

IJ F C 

F C; 

3; 

U F Cl'' A 1 1 - l; 7 ; 
OPVECTOR; 
UHLA Ii 

CRFG 63; 

CIHGSPARE; 
CRArt:FARITY; 

f PAA.DR; 
CPQE>REG; 
CREG128; 
f<60PGSEL; 

SFAADR; 
SPRAOR; 
~n'E; 

5FH'SFL2; 
~PINSEL1; 

5F1NSELO; 
SPct\nR; 

f!HG11Cl; 
CPFGHJ9; 
CHGHIP; 
f' T E S T F U N C ; 
FTREGLO; 

fiSOCMPR; 

lUfUNC; 
LUA5El1; 
lUASElO; 
LllBSEL; 
CREC,93; 

% FIRST COPY CF THE UPC 
l C0~8I~ED FRO~ SEQ1A AND SE92A. 
~ 

" SPARE REGISTER BIT NOT USE 
t EVEN PARITY ACROSS CREG 
" --------MISCELLANEOUS CO~TROL
~ ADORF~S TC FETCh PAGE A FORT. 
X OPQB DATA RfQUFSl. 
' NOT U~;EO 
~ WHEN ~ET IT SELECTS RBG 
2 --------SF CONTFCL-----------
X SPA ADORESS FIELD 
r SPB ADDPFSS FJELD 
% WRITE ENAflE 10 SP 
X J ~RilE DAlP INPUT SELECT 
~ ] TO SCRAlChPAD. 
); J 
% WRITE ADDRESS TO SP. 
~ --------PTEST CONTROL---------
1 J DATA INPUT SELECT TO PTEST. 
i: J 
% J 
J PTEST FUNCTION SELECT. 
2 PTRE~ LOAD llNf. 
% --------LU CONTROL-----------
% MOST SIGNIFICANT DIGIT 
, CO~P~PE IN THE LU. 
~ LOGIC UNIT FUNCTION SELECT. 
% SELECT TO LU A-INPUT. ,. 
) SELECT TO LU B-JNPUT. 
~ NOT USED .. 

----UNISYS Friar Written Consent Reouired for Disclosure Of This Data---00000390 



U~ISYS CORFCRATJON 
ENTR~/~~DJU~ SYSTE~S GROUP 
PPSADFNA DE~ELOPMENT CENTER 

+--------------
1 1993 5204 

+-------------------------+ 
I 
I V50~ E)ECUT~ ~ODULE CXM) 
I 
+----------------------------------------UNISYS 

CONFIDEl\lIAL ENEI~EERING DESIGN SFECIFICATJO~ Rev. P Page 149 

----~--~-------------------~---~---~--~-~------------------~------------

LilADR; 
LITSEL: 

IVSWf; 
l'v'SSEL; 
ft'SRFGLD; 
IYSl'ICRSFL1; 
f/SADRSEll!; 

RQCl'<!P; 
RQSFADR; 
PGOSFL; 
RGASEL; 
RGLSEL: 

PM/lSH; 
Fr.'8SE1l; 
Ff/BSHD; 
Pf/AFUNC; 
P~'·BFUNC; 
(JHG48; 
CPH47; 
C PH- 4 6; 
CREG45; 
CRFG44; 
P~REGLO; 

CTlOUTSEl; 
R80FQREG; 
Df<H,LD; 
CREG39; 

A lJ A S E L ; 
ALIBSEL2-1; 
AUBStlO; 
CREG32; 
CRfG31; 
CREG3C!; 
CRFC:29; 

~ --------LIT FILE roNTFOL-----
% LITFILE ACDRfSS. 
~ SELECTS B~TE LITERAL INSTE~D 

% OF T~F LIT FILE. 
~ --------MASS STORE COl\TROL---
% ~ASS STORE ~RITE E~ABLE. 

~ MASS STORE INFUT SELECT. 
~ ~ASS ~TORE REGISTFP LOAD. 
i J ,A~S STCRE ADDRESS SELECT. 
~ J 
% --------MEM RQSTR CONTROL-----
2 REQUESTOR co~~AND FIELD. 
2 REQUESTOR SP ADDRESS. 
~ REGUESTOR DATA SCURCE SELECT. 
~ REGUESTOR ADDR SOURCE SELECT. 
' REGUFSTOR LENGT~ SOURCE SELECT 
2 --------P,U)/CO~CAT CONTROL--
,, P~U~A INPUT SELECT. 
~ ] F~U~B INPUT SELECTa 
,, J 
% P~UXA FUNCTION SELECT. 
~ P~UX8 fUNCTIO~ SELECT. 
% ] THIS IS T~E CONC~TE~ATE 

' J FU~CTIO~ FIELD. 
~ J 
~ J 
,, J 
~ PllREC: LOAD .. 
% --------~ISCELLANEOUS CONTROL
t CONTRCL OUT ~UM SELECT. 
,, REOPG REQUEST LINE. 
% DREG LOAD LINE. 
~ NOT USE.ll .. 
~ --------AU CONTRCL------------
2 AU A-lNPUT SOURCE SELECT. 
% AU B-INPUT SOURCE SELECT. 

% J AU FUNCTION SElfCT. 
)" ] 
,. J 
); J 

----U~ISYS Frier Writttn Consent Pecuired for ni&closure Of This rata---DODDC390 



UNISYS CORFGRAlION 
ENTRYl~FDIU~ SYSTEMS GROUP 
P~SADENA DFVELOF~ENT CENTER 

+--------------
1993 520~ 

+-------------------------+ 
I 
I vsoa E>Fcu1E ~ooutE <xM> 
I 
+----------------------------------------UNISYS 

CONFID!=fvTitll ENGINEERING DESlfN SFECJFlCATION Rev. B Fage 150 

-----------~~-~---~--------~-----~--------------------------------------

TESlSEl; 
INTO~D; 

U!VUXSEI; 
PUSh; 
JUri',PADR f:! 

XMtRROR 32; 

Xi'IDFAD; 
XMD1FRROR; 
X~'COERROR; 

f!YUXBFPROR; 
FMUXft.ERROR; 
R!.>AUOfRROR; 
R\.JAU'IERROR; 
REP l"iH F· R 0 R; 
REJ111'1ERROR; 
RCTAGERROR; 
PTESTFRROR; 
ICl'C.ERROP; 
TP"EOUT.2E1; 
TIMEOUT.21; 
TJi-IERFRR; 
f R Q CT F. R R 0 R ; 
fFQ2ERRfJR; 
f PRERROR; 
FFAERROR; 
fRRORP; 
ERRCRA; 
RBUSCERR; 
f•;IS1"C:H1D; 
f<'ISl'·CH1C; 
1''IS11'.CH1B; 
f!"!Sft,CH11l; 
Sll<OVFLOB; 
SHUNFLOl3; 
f'ISf>'CHB; 
STl<OVFLOA; 
STl<UNFlOA; 
IV lS!VCIHA # 

~ --------SEQUENCER tONTROl----
% TEST CONDITION SOURCE SELECT. 
X INTERNAL CO~MAND FIELD. 
i ~EXT 'lCROAr~RESS SELECT. 
~ STACK PUSH 811. 
2 BRANC~ ADnRESS FIFLD. 

~ THIS ~EGISTER CCNTAINS llll THf 
' ERROR l~FOR!YATICN IN T~E XIY. 

~<----~-----------------------~-
)'.< 

)'.< 

l< 
~< 

X< 
'< 
%< 

"'< ,. < 

INDICATORS ONLY.THEY CO NOT 
CAUSF FREEZE.RESETTING THE~ 

Will ~OT CHANGF ANYTHING. 
(T~ESE ARf COPIES) 

ALL T~ESE SET 1 CLOCK AFTER 
THE ERROP F/F GETS SET. 
CHErK ~~D FOR POSSIBLE ERPOR 

)<------------------------------
~< 

~< 
~< 

%< 
~< 

~< IF ANY OF ThESE ARE SET CHECK 
~< X~C.CFROBABLE CAUSE) 
,, < 
~( 

);:< 

'r < 
)' < 
,, < 
).'< 
,. < 

~< 
~< 

'X < 

" <. i: < 

~<------------------------------

----UNISYS Frier Written Consent ~ecuireo for Disrlcsure Of This Data---00000390 



UNISYS CORPORATION 
ENlRY/~EDIU~ SYSTf~S GROUF 
PASADENA DfVELOF~FNT CENTFR 

·--------------1993 5204 
+-------------------------+ 
I 
I vst~ E>EtUTE ~ODULE <xM> 
I 
+----------------------------------------UNISYS 

CONFlDE~TIH f~GINEERING DESIEN SFEClFICATJO~ Rev. 8 Page 151 

HTCPtRROR 6; 

HTCHERR; 
fBUSCTLERR; 
F81JS1ERR4; 
F8US1ERR3; 
fl?US2ERP1; 
F81JS2fRRt} # 

fiCtRROR 4 . , 

xndHTE; 
)ii'<'f<FAO; 
fUTCURfR; 
ERl\VECTOP f1 

ll\lffRZ 8; 

SOFTSNAFA; 
FRO.HALlA; 
FUTURFRR; 
STOPfVfNl; 
i'WBUSY; 
CRfHRR; 
NOf PAGE; 
N 0 R D A T A fl 

STACKTOF 2; 

5HTQPj\\A; 

STKHlPlA ti 

FPVALID 4; 

FPVALID3; 
FPVALID2; 
fPV.AlIC>1; 
FFVALIDO # 

~ SET PY ANY fETC~ RELAlfO ERROR 
t FETC~ CONTROL LINE ER~OR. 

! FBUS1 rATP ERkOR. 
% fl II II 

i FBUS2 DATP EPROF. 
h II ll II 

" ERROR CAUSE Cl BY AN Xftl 
~ ERROR CAUSED BY AN x fl! 
~ fRPOR CAUSED EV FETCH .. 
);' MC Jl C IV E R R 0 R VtCTOR. 

~SOFT SNAP 8lT. 
% FROCESSOR HALT. 
% FETCH RfLATED ERROR. 

~JR IT E 
tHl'I t. 

l STOP LOGIC DETECTED EVfNT. 
~ AWBUS ACCESS DE~IED. 

' CRFG PARI1V ERROR. 
~ NO VAlIO fElCH PAGE. 
% NO VAlIO RBUSG/OFG DATA. 

7' THESE ARF T~E 12 ~OST SIG BITS 
~ OF T~F STAC~TOF FROM SEG1A. 
~ THESE ARF T~E 2 ltASl SIG BITS 
~ OF T~f STACkTOP fRCM 5EQ2A. 

~ VALID FLAG FOR EACH FETCH PAGE 

----U~ISYS friar WrittEn Consent Reouired for Cisclosure Of This Data---00000390 



UNISYS CORPORATION 
ENTRY/~EDIU~ SVSTE~S fRCUP 
PASADENA ~EVELOPMENT CENTER 

+--------------
' 1993 5204 

·-------------------------+ 
I 
1 vs~o E~EcUTE ~oouLF <XM> 
I 
+----------------------------------------UNISYS 

CONFIDE~1Ifll ENG INFE RI NG DESIGN SPECIFICATIO~ Rev. P PIPE 152 
------------------------------------------------------------------------

lf\JTRFREfAA 6; 

TI11'1ECUT.1A; 
TSl<TI~FlTA; 

lS!<Tifi,JNTA; 
l'EAI .HCA; 
fRROF.IOCA; 
NOPf'.IOCA fl 

SNAFICTAKA; 
I PC J\; 
TRllCDFEJL!Gft.; 
Fil.ULT A; 
SfiC .. lf\ITA; 
TI1¥EOUL2A fl 

i'COI) E RF GA 6; 

p~·o .. STAA; 
DEBUG.ENA; 
~OfTH\ULTA; 

FRIIJilfFA; 
TRACF .. ENA; 
SNAP .. EN!'l # 

7; 

5\'SFLUSHA; 
FETFLUSHA; 
f\OTRVA; 
~OF1SNAF>A; 

PRO.HP.LP; 
!"OPOKA; 
LITERAL2A ~ 

6; 

Tif'·OUH'SKA; 
TTF .. JVASl<A; 
TlJ .. l'ASl<A; 
fiFll.l .IVtASl<A; 
ERR .. MllSKA; 
f\OIH1 .l"'ASKA # 

i INTEPRUfT REGISTER A (SLICE A) 

~ INTfRFUPT RffISTER B (SLJCf P) 

% MODE REGISTER JN SLICE A. 

1 MISC REGISTER IN SLICE A. 

~ INTERRUPT ~ASk IN SLICE A. 

----UNISYS Frier kritten Consfnt Recuir'd for Disclosure Of This Data---OCOD039U 



UNISYS CORFORAlION 
ENTRV/~EDIU~ SYSTEJVS GROUP 
PASADENA DEVELOP~ENT CENTER 

UNISYS 

+--------------
199'3 520~ 

+-------------------------+ 
I 
I ~500 E~ECUlE MOOULf CX~) 

I 
+----------------------------------------

C 0 I\ F I O O' T I A L ENG J NE F Rl NG DESIGN SfE(JfICAlJON Rev. 8 Page 153 

INTFHHAB 6; 

1HHOUT .. 18; 
1Sl<Til'HLT8; 
TSKTil\'lINT8; 
REAL.IOCI?; 
ERROR.IOCB; 
NOR JV. I 0 C 8 k 

INTPPRH88 6; 

SNAPJCTAl<P; 
IPCB; 
TfiACfiE8UG8; 
fp,LJL TB; 
SIYit .. INTB; 
llfv'<EOUT .. 28 ti 

F R 0 • S T /l 8 ; 
DfBLIG.ENB; 
SOFTFAUL TB; 
PRJVJLGEB; 
11HCE.fN8; 
SNAP.H!8 fl 

f'o'ISCREGE' 7; 

SYSFl USHR; 
FETflUSHR; 
NOTRYB; 
SOi:TSNl>PB; 
FkO.HALTB; 
r'CPCl<B; 
lITfR/lL28 P 

H!Tf/ASK8 6; 

1IMOUTfiSl<8; 
TTF .. 1'17A~KB; 
Tll.,IYASKB; 
RE:AL1'1ASk5; 
ERR.MASKR; 
l\ORIV.M/lSl<B f:i 

, JNTEPRUPT RFGISTER A CSlICF P) 

' I~TER~UFT REGISTER 8 (SLICE 8) 

i rODE REGISTER IN SLICE B. 

% ~ISC REGISTER IN SLICE B. 

l INlE~~UPT MASI< IN SLICE B. 

----UNISYS Frier ~rttten Consent Reauired for Disclosure Of This Date---G000039D 



Ul'iISYS COPPLRATION 
ENTRY/~fDIU~ SYSTE~S EROUP 
PASADENA DEVELOPMENT CFNTER 

+--------------
' 199~ 5204 

+-------------------------+ 
I 
I vso0 E)ECUTE ~ODULE ex~> 

I 
+----------------------------------------lJ!'iISYS 

CONFIOEl\TIAL ENGINEERING DESIGN SPECIFICATION Pev .. B Page 154 

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

RBUSGVAlJD 

RE<QVL07; 
~EQ\ILD6; 

RBt~VL DS; 
RBGl\JL D4; 
RFGVLD3; 
R8GiVLD2; 
RFGVLD1; 
RbQVLDIJ fl 

4 • • 

CPGAVL03; 
OFGJlVLD2; 
OPGA\JLD1; 
OFQAVLDO ~ 

OPC:Ei\/JlllD 4; 

OPGEVL03; 
OPQ8Vlf12; 
CPQ8VLD1; 
OPOElVLDD ~; 

DAlAHJl 

DtiTllHIT3; 
DATAl-'IT2; 
HITAl-iIT1; 
DATAHITO fl 

OPT HAL 4; 

OFTIMAL3; 
OPTlMftl2; 
OPT1MAL1; 
OPTH'HD ti 

FE'US2ERROR 2; 

F8US2ERR1; 
~PUS?FRRO fJ 

i RBUSQ VALID F/F STARTING 
~ WITH l~E 8TH ENTRY. 

) VALID F/f FOR THE OPQA fhTRIES 
~ CO~RESPCNDING TO EACH FPAGE. 

~VALID f/f FOR THf OPQP ENTRIES 
~ CORRESPONDING TO EACH FETCH 
i; PAfF.. 

) DATAfiIT FOR EAC~ FETCh PAGE. 

% OPTI~AL FLAE FOR EACH FETCH 
~ PAGF. 

----U~ISYS Prior Written Co~sent Reauired for Disclosure Of This Date---00000390 



U~JSYS CORFCR~TION 

ENTRV/~ECIU~ SWSTEflS GROUP 
PASADENA DfV~LOF~fNT CF~TfR 

+--------------
' 1993 5204 

+-------------------------+ 
VSOO E)ECUTf ~ODULE CX~) 

UNISYS +----------------------------------------
CONF IDE~Tl Al ENGIN~ERINf D~SIGN ~FECJFICAllO~ Rev. e Page 155 

4 • 
" 

iv·1s1'<Cl11D; 
flJSl'ICP1C; 
~'JSHH1B; 

filSHH1'4 fl 

JffllJ~1 13; 

SPAPDR; 
SF8ADR; 
SPCJlDfl; 
FHSTfUNC; 
l"SOCff PR; 
l UFUNC; 
fiSl\DRSFL1; 
LITADR; 
Pi"AFUNC; 
Pf/8FUNC; 
CREG42; 
CRFG47; 
fREG46 f:i 

IFPARITV1 1; 

h S H~1 D DETECTED A ft'ISl"ATCH 
~· SEQ1C DETECTED A MISft'.tlTCH 
'Y, s F. Q 1 8 D ET F ('TE I) A MISMJITCH 
~ SEQ1A DETECTED A MIS~J.\TCH 

% THE l~TERNAL FBUS1 USES 
~ BITS FROM T~E CREG AS 
' SOURCf DATA FOR FPUS1. 

LITSFL # % FA~IlV BIT OVER INTERNAL FBUS1 

IFlG.llD1 t INTERN~l FBUS1 LOAD. 

Ffv'i8SFL1 fi 

If8US2 7; 

lU~SEL1; 
RQSPADR; i ARE USED AS SOURCE DATA FOR 
RGLSfl; % THE I~TERNAL FBUS2. 
CREG44; 
SFINSH2; 
f!'SADRSEL{J; 
CRH.29 fl 

JFFAldTV2 1; 

CREG45 # % PARIT~ OVER INTERNAL f PUS2. 

----UNIS~S Frier Writttr ConsPnt Reauired for Disclcs~re Of T~is Data---0~000390 



UNISYS CGRPO~ATION 

ENTRY/~EDIU~ S~STE~S GROUF 
PASADEN- DEVflOP~ENT CENTER 

t--------------
1 1993 5204 

+-------------------------+ 
vsor EXECUTE ~OOULE (X~) 

~~--~-~---------------~----~-------------tl N I S Y S 
CONFIDEl\TIAL EN~INfERI~G DESIEN SrECIFICATJON Rev. B Page 156 

IFLOllD2 

JF8USJ\l'lR 3. 
If 

CHG32; 
(fHG31; 
<REG30 ~ 

MSADf<SEL 2; 
i'ISAORSELi; 
l'IS1URSHO ti 

Ff"'RSfl 2; 
FIVBSEL1; 
Pl-'8SELG ti 

LLIASFL 2; 
LlJASEl1; 
LUASELG # 

SFINSH l, • 
.• 6 

SPINSEL 2; 
SPINSEl1; 
SPHSELO # 

COf\CAHUNC 5; 

2 INlERhAL FBUS2 LOAD. 

7 THf INTERNAL FBUSES S~PRE 

~ TPIS SET OF AOOFESS LINES 

X ~ASS STORE AOCRESS SOURCF 
~ SELECT. 

CFtG48; ~ THIS IS T~t CONCATFNATE 
fREG47; ' FUNCTION FIELD FROM CREG. 
CRFG46; 
CRH45; 
CHG44 #. 

A l'b SH 2; 

ALJ8SEl2-1; 
AU8SEL0 ti 

. ----UNISYS Frior Written Consent Reouirec for tisrlcsure Of This Data---0000~390 



UNISYS CORFORATION 
ENTRY/~EDIU~ S~STE~S GROUP 
PASADEN~ DEVELOP~ENT CE~TER 

+--------------i 1993 5204 

+-------------------------+ 
I 
1 vsor f~ecu1E ~oouLF cxM> 
I 
+----------------------------------------UNISYS 

f'ONFIDEl\TJ/l.l FNG I~EER ING DESIEN SPECIFICATION R@v. 8 Page 157 
----------~--~-------~-----~~-=-----~---~--------------~-----------------

/l.lJFUNC 

OEG32; 
CREG31; 
CREG3G; 
( Rt {; 2 9 fl 

FTE:SlSEl 

4; 

~ . -. 
CREG110; 
CREG1C9; 
CREG1C8 ~ 

X T~IS IS T~E AU FUNtlION 
t FIFLD FRO~ THE CREG 

~ll~zia1at1~~%Zll%)%i2~~%X)2))~lii1~2,i~2%%~~%%~1,%%Jil%%%2i%XIX%%X% 
% T~f FOlLOWJNG ~fGJSTERS HAVE 8EE~ I~TRCDLCEO FO~ RA~ tOAD/VERlFY % 
%%%i%%%%%%%%%%%%%%%~%%%%X%%%%%)%%%%%%%%%%%%~%%%%X%%%%%%%%%XlX%%%%%%% 

5 • • 

SPAADR; 
SPRADR; 
SPCAOR; 
P,QSPAOR; 
CSADR # 

f;PPDADR 2 • • 

SPAADR; 
SF6ADR # 

SPWR,l'lDfi 2; 

SPRADR; 
SP(IHR Ii 

LITR!r>ADR 3; 

SHH DR; 
SPEADR; 
llTADF' fi 

l CONTPCL STO~f ADDRESS. 
~ DUFLICATED 10 PRESERVE PARITY. 

2 USfD AS SCRATCHPAD READ ADDR 
% DURING RA~ LOAD/VERIFY. 
% DUPLICATED TO PREStRVf PARITY. 

% USFD AS SCRATC~PAD WRITE ADDP 
2 DURINE RA~ LOAD/VERIFY. 
) DUPLICATED 10 PRESERVE PARITY. 

'- USfD AS LI1 Fllf PEAD ADDRfSS 
' DURIN~ RA~ LOPD/VfRIFY. 
~ OUFLJCATE~ TO PREStRVE PARITY. 

----UNI$YS Frier ~ritten CorsPnt Reouir@d for Disclosure Of This Data---00000390 



UNISVS CCRPCPATJON 
ENTRY/MEDJU~ SYSTf~S GROUF 
PPSADf~A DEVELOPMENT CENTER 

+--------------
1 1993 5t'(i4 

+-------------------------+ 
I 
I VSOU EXECUTE ~ODULE CX~) 

I 
+----------------------------------------UNISYS 

CONFil)Ef\!TIH ENGi NEERING DESIGN SFEflFICATION Rev. B Page 158 
--------~-----~~------~---------~~-~------~---------~---------~---~------

ST>l.(.kAOfl 6; 

Sll<PTRMA; 
STl<PTRfliB; 
STl<PTRl'•"C; 
STl<PTR!'ID; 
Sl!<PTRLA; 
Sll<PTRLB f:I 

2 • • 

CREf.11fJ; 
CRFG109 Ii 

HFUS1NP 14; 

LITSH; 
SPAAD!i; 
SPEAOR; 
SFODR; 
F-TESTfUNC; 
i'iSDCl'f.FR; 
ll!fUNC; 
f>'SAORSEL1; 
lITAf)R; 
F If, AF U l\i ( ; 

Pl"E'fUNC; 
CREG48; 
Cfd:G47; 
CRFG46 ft 

IFBIJS2NF 8; 

CRfG45; 
lUASEl1; 
RQSPADR; 
RGlLSEL; 
CREG44; 
SP1NSEL2; 
f/SADRSELf;; 
CREG29 fl 

' USED PS STACK POINTER DURING 
~ RA~ LOAD/VEFJFY.DUPLlCATFD 
% SO AS TO AVOID ~ISMATCHES. 

~ INTERNAL f8US1/2 PAGE POINTER 
~ DURit\G liJRITF .. 

% INTER~Al F8US1 INPUT DATA 
% ~hlCH INCLUDES THE PARITY PIT 
' AT lfE ~$8 POSITION. 

~ INTER~AL FBUS2 INPUT DATA 
i, WHICH INCLUtFS l~E FA~ITY BIT 
~ IN THF MSB POSITIONa 

----U~IS'S Frier Writt~r Consent Reouirec for Disclcsure Of This Date---DOOOD390 



UNISYS CO~PORAllON 

E~TRY/~EDIU~ SVSTE~S GROUP 
PASACEN~ DE~ELOF~ENT CENTER 

+--------------
1 199:3 5204 

+-------------------------+ 
I 
I VSOU EXECUTE ~ODULE CXM) 
I 
+----------------------------------------UNISYS 

CONFIDENT I Ill ENG l~EERING DESIGN SFFCIFICATION Rev. 8 Page 159 
-----~--~-~~--~--~-~--~-~-~~-----------~~-------------------------------

fPAPORX2 

RGL5El; 
f PPAl::P # 

JFADRX2 

CREGSPJl.Rf; 
OPQBREQ; 
CREG128; 
CREG32; 
CREG31; 
fREG30 Ii 

S T I< F L U S 2 ; 

tRFGSPARE; 
JUIYP/!DR # 

HFil.PTR 6; 

hFILPH'tD; 
rflLFTMC; 
IHllPlMB; 
hFILPH'A; 
HHPTLB; 
HfILPTLA ~ 

, INTERNAL FBUS RFAD-ADDRESS 
, IS DUFLICATfr 10 ~ASk OFF ~NY 

h CREG FARITY ERRORS. 

2 INTEPNAl Feus WRITE-ADDRESS 
~ IS DUPLICATED 10 MAS~ OFF ANY 
" CREG PARITY ERRCRSu 

% FAKE REG T~PT I~CLUDES THIS 
% BIT AS THE OVERALL CREG PRTV. 
" WRITE DPTA IS SET HERE. 

i HISTORY FILE POINTER. 

%%%%X%~%%%%%~%%%%%%%%%X%%%%~%%~~%%%%%%%%~~,~-1,i1,rix,JX%%%~%X~J%lll 
2 ~/8/86 CHANGES. ~EEOFD FOR RBUSG/OFQ READ 8 ~RITE ROUTINES. Z 
~)1~%%%,,%%2t%,%%%%~~%%%~i~%z~r%'i~~2ir~r12%%2Y%%%'%~'%%%ir'%%222r1x 

RBUSlAG 

~BUSTAG6; 

RPUSTl\GS; 
RPL1 STAG4; 
R8USTAG3; 
RBUSTAG2; 
R8UST.AG1; 
fl61J5Tl\Gl4 ti 

' RB~S lAG REGISTER. 

----l~ISYS Frier ~ritten Consent Reauired for Disclosure Of T~is Data---COOD0390 



UNISYS CORPtRATICN 
ENlRY/,EDIU~ SYSTEMS GROUP 
PASADENA DEVELOF~FNT CENTER 

+--------------
1 1993 521J4 

+-------------------------+ 
I 
I VSOG E)ECUlE ~ODUlE (XM) 
I 
+----------------------------------------U I\' IS "f S 

CONFICEf\TIAL ENGINEERING DESIGN SFECIFICATION Rev .. 8 Pa9e 160 

FBIJSTJIGI" 4; 

R8UST.AG6; 
R8USlAG5; 
fl8USTJl,G4; 
R8USTAG3 # 

3; 

R8llSTAG2; 
FBUST.AG1; 
RBUSTPGO # 

2; 

FBUSTAG2; 
RBUSTAG1 # 

IfFArRX2 3; 

LUFUNC; 
CREG'lHJ; 
CREG1J9 ~ 

J l\\F AD R l< 2 

lUFUNC; 
SPAADR; 
SPE~DR; 

SFCADR; 
.lUfVFADR ~ 

FQR ft, 

~GSFADR; 

fi:ssEL Ii 

2; 

f8US1ERR4; 
f PUS1ERR3 # 

2; 

OPVECTOR; 
L 1TERAL2A 'h 

, RBUS TAG ~oruLE IDENTIFIER. 

A THAT fOPTION OF T~E TPG REG 
% THAT IDENTIFIES THE RFQ E~T~Y. 

% THAT FOFTIOI\' OF THE TPG REG 
% T~AT lDENTIFIES T~E X~ PAGE. 

~ INTERNAL FBUS1/2 PAGE ADDFESS 
, DURING ~RITf.CRAM LOAD/Vf~IFV) 
% DUPLICATED 10 P~ESERVf PA~ITY. 

' CRfG JU~PADR,DUPLICATED TC 
' PRfSERVE FARITY. 
" USPD DURING RAM LOAD/VERIFY. 

~ REGUESTOR REGISTER SELECT. 

i USfD ONLY I~ PATHTESTS. 

~ USED IN RFADING OPLIT IN FPG2. 

----U~JSVS Frior ~ritten Consent Reauired for Disclosure Of This Data---DDDD039D 



UNISYS lORPORATION 
ENTRY/MFOIU~ SYSTE~S ~ROUP 

P~SADf~A nEVELOf~ENT CFNTFR 

+--------------
' 1993 52(i4 

+-------------------------+ 
I 
I V500 FXFCUTE 'ODULE (X~) 

I 
4----------------------------------------UNISYS 

CONFIDENT I Al ENGINEEPING DESifN SFECIFIC-TION Rev .. e Pape 161 

ITH.PEG 4 ; 

fREG110; 
CREG109; 
CRfG.H,j8; 
AUBSEL?-1 ~ 

ITP.GPIH\' 1 ; 

llUBSFLO fl 

1£'$11/lVALID 1 ; 

CREG31 ti 

IHF<VECTOR 1 ; 

CPEG3tJ fj 

IPECHPRTY 1 ; 

CIHG32 ti 

UP O' Ji 2; 

UPCl"'A11-\J7; 
(;FVECTOR ~ 

C OF C Jl l Al? 4 . • 

UP(, E 

urrr 

COPOl'l.TAB-3; 
COPDATAB-2; 
CCPDATAB-1; 
COPDATAB-D ff 

UFO'E; 
UPCLA ti 

UPCl"C; 
lJPClB II 

2 • • 

% INTERNAL RBUS TAG REGISTER. 

l INTEkNAL RBUS TAG PARITY. 

l l~TERNAL RBUS DATA VALID. 

i INTERNAL RBUS ERROR VECTOR. 

~ INTER~AL RBUS CONTROL PARITY. 

~ 12 MS BITS CF UPCA. 

) COFREG COPY 8., 

' ?.Nv COFY Cf THE UPC CO~BINED 
I FRO~ SEQ18 AND SfG2A. 

~ 3RD COPY Cf THE UPC COMBINED 
~ FROM SEG1C ANC SEQ28 0 

----UNISYS Frier Writttr Consent Reouired for CisclosLre Cf This Data---U0000390 



UNISYS CORPORATION 
ENTRY/MEDIU~ SYSTEMS GROUP 
PASACENA DEVELOPMENT CENTER 

+--------------1993 5204 
+-------------------------+ 

V500 EXECUTE ~ODULE <XM) 

+----------------------------------------UNISYS 
CONFIDENTIAL ENGINEERING DESI6N SPF.CIFICATION Rev. B Page 162 

------------------------------------------~-----------------------------

UPCD 2; 

UPC~D; % 4TH COPY Of THE UPC COMBINED 
UPCLB # % FROM SEQ1D AND SEQ28. 

STIHl<TOPB 2; 

STl<TOPMB; 

Sll<TOPLA fl 

STACl<TOPC 2; 

STl<TOPfH; 

STKTOPLB # 

STAC~TOPD 2; 

STl<TOPMO; 

STl<TOPLB II 

RE GE ND; 

X THESE ARE THE 12 ~OST SIG BITS 
% OF THF STACl<TOP FROM SEQ18. 
% THESE ARE THE 2 LEAST SIG BITS 
% Of THf STAC~TOP FROM SEQ2A. 

) THESE ARE THE 12 MOST SIG BITS 
% Of THE STACKTOP FROM SEQ1C. 
% THESE ARE THE 2 lEAST SIG BITS 
% Of T~E STAC~TOP FROM SEQ2B. 

% THESE ARE THE 12 ~OST SIG BITS 
% Of THE STACKTOP FROM SEQ1D. 
% THESE ARE THE 2 LEAST SIG BITS 
I OF THE STACKTOP FROM SEQ2B. 

----UNISYS Prior Written Consent Reouired for Disclosure Of This Data---OC000390 



U~ISVS CORFCRATION 
ENTRY/~ECIU~ SYSTFMS fROUF 
PASADENA DEvELOP~ENT CENTER 

+--------------
' 1993 52(;'4 

+-------------------------+ 
I 
I VSLG EXECUTf ~ODULF CXM) 
I 
+----------------------------------------UNISYS 

CONFIDENTIAL EN~l~EfRING DESIGN SPECIFICATION R€v .. B Page 163 

%%%%%%%%%~%%%%%%~%%~%•%a~i%iz~)~%t~2i~)ll~))t%Zriai21,11rz112l,,1iit2' 
% THE FOLLOWl~G REGISTER IS ADDED TO SFFED UF T~E RETRY ALGORITHM. 2 
J%%,%~%%~*~~i%1%%!%%%2%Xi%%~%~%~2~i!22!%%f~2%)%%%Z%%%!r2%X'X,~21XIXZ%X 

REH'fCl-lllIN 62; 

TH'EOUT.1A; 
lSl<lH'fllA; 
1Sl<lI1",IN1A; 
ROLIOCA; 
ERROR.ICCA; 
f\iQRf'l.lOC/I; 
SNAPICTA~A; 

1 PC A; 
l R .ti(; D f E UG A; 
F/IULTA; 
S~'C .. INTA; 
llf'~FOUT .2fl; 
PRO.STAA; 
OFEUG .. ENA; 
SOflfAUllA; 
PRIVILGEA; 
TRACE.ENA; 
SNl~F .. ENA; 
TH'OUTJ'liSl<.11; 
TTF.IVASl<A; 
TTI.l'l.ASf<A; 
FIEAL~1ASl<A; 

f::RR.i'iflSKA; 
NCR ff. ~A SIO; 
1IIYEOU1.1E; 
TSl<lIMFLTB; 
TSl<11M1NT5; 
PEALJOCB; 
HROR.IOCE; 
~;ORM.JOCB; 

SNAPICTllKfl; 
l PC F; 
TRJICC:E13LIG8; 
FAUL TB; 
Sft'C .. INTB; 
T Ji"EOUT. 28; 
FIXO.STJ'.16; 
C'FBUG .. ENB; 

7. RfCISTERS TO 8E RESTOFED FOR 
% RETRY PURPOSES. 

----U~ISVS Frier Written Consent R~auired fer Disclosure Of This Data---OCOD0390 



UNISYS CORPC~ATION 

E N T F Y I ff, E D I l! ii' SY S T E ti; S G R 0 U P 
PASAOEN~ DEVELOP~~NT CENTER 

+--------------
' 1993 5204 

+---------~---------------+ 

+----------------------------------------UNISYS 
CONFIDENTlf\l ENfJNEERING DESIGN SPECIFICATION Rev .. P Page 164 
---------- ------------------------------------------------------------

SCfTF/lULT8; 
fRJVIlGEE1; 
1PACf .. EN8; 
SNAF .. ENB; 
TJMOUTMSK8; 
TTF.~ASKB; 

TT1 .. l'f..6Sl<8; 
fd·AL .. IVASl<E2; 
HR.l'·ASK8; 
NOf<i" .. f'IASl<P; 
TCUlCTR; 
TOUTPRTY; 
TASl<FRTY; 
TASl<'TIMR; 
USECHTY; 
USECCTR; 
USECSYNC; 
USECSYNCE<; 
C:O\JfLCl,.,18; 
t.:OVHO\\A; 
FCOflLB; 
GCOl"'HE'; 
GCOff.LA; 
fCOfiH/l- ff 

XMEPfiOR1 1 4; 

THERERP; 
FPG2tRROfl; 
f PEERROR; 
FPAEl'R0R; 
l'ilSf'C~1D; 
ff,IS1"·CH1C; 
ff l s ~ ( h 1 8 ; 
fl 1Sft>(H1 A; 
STl<OVFLOB; 
SHUNFLOB; 
"'r srv.c i<LB; 
STKOVFLOA; 
STKUl\iFlOA; 
l'<ISiYCl'LA Ii 

~ USED EY T~E FAULT FihDER. 

----UNISYS Prior Written Consent Reouired for Disclosure Of T~is Data---00000390 



UNISYS tCRPCPATJON 
fNTR•l~EDlU~ SY5TEl"S GROUF 
PASAOENA DEVFLOF~ENT CENTFR 

+--------------
' 1993 5204 

+-------------------------+ 
VSCO EXECUTE l"ODULE <X~) 

+----------------------------------------UNISYS 
CONFIDn:TJAL ENG l~EERING DFSIGN SFECIFICATION Rev. P Page 165 

)( IV E R R C R 2 

Xl'H1ERROR; 
XMD0Eld-(0R; 
P~UXBERRCR; 

PMU>AERROR; 
R \.U\ UC ERR 0 F; 
flWPU1 ERRCR; 
RF./li",OFRRCF:; 
REAl"1 ERROR; 
RCTAGERROR; 
PTESTERROR ti 

IOl"C.ERROR; 
FRRORA; 
ERPOl18 11 

4; 

STl<OVFLOB; 
SHOVFLOJl,; 
STl<.'Uf\FLOB; 
STl<UNFLOA fl 

2; 

FFAERROR; 
F P Ei t R R 0 R ~ 

HTO'fROR1 2; 

FETCHERR; 
FRUSCTLFRR # 

fRLl-RFG 1\J; 

P1"PHL1; 
PMESELO; 
P Ii A f UN C; 
PMEFUNC; 
CREC.48; 
CRH47; 

% USED FY THF FAUlT FINDER. 

~ USED EV THE FAULT FINDER. 

~ USED tY T~E FAUll fINDE~. 

% POSSlfLE ~ICROCODE FAULT. 

2 USFD EY THE FAULT FIN~ER. 

% POSSIBLE 'ICROrODE FAULT. 

~USED FY THE FAULT FINDER. 

:>:'. ll SF D E Y T HE FUN CT I 0 N TEST 
~ ORIVER,TO IDFNTIFY FAULTY FRUS 

----UNISYS Frier kritter Consent Reouired for Disclosure Of This Data---00000390 



UNISYS CCRPC~~TION 

ENTRY/MEVIU~ SYSTE~S GROUP 
PASADENP DEVELOF~ENT CE~TER 

t--------------1 1993 5204 

t-------------------------t 

t----------------------------------------Ul\ISYS 
CONFIDH:TJAL FNGINEE RING DFSIGN SPECIFICATION Rev. 8 Page 166 

C:IHGlt·; 
CREG45; 
CREG44; 
F'f>'l<FblD# 

lESl~,UME'ER 6; 

LUFUNC; 
LUASH1; 
LUASELO; 
LU8SEL; 
CREG93; 
LITADR fi 

REJll-ERROR 9; 

SPINF; 
SPINSFL2; 
SFINSEL1; 
SPINSELD; 
SPCADR; 
CREG11t; 
CREG109; 
CREG1U8; 
P T E S T F U ~1 (, ti 

~ USED EV THE FUNCTION TEST DRJ
~ VER TO lDFNTIFY FAILING TEST. 

~ USED EY T~E FUNCTION TEST ORI
~ VER TO CONFIR~ REAL FPILURES. 

%%%,%%%%~%%%%%%%%~%%%%%X%X%%)%~rx1~%~%Xl,t122ii22ri1111r11211r1122%J 
2 END OF CONTROL C~~IN REGISTER LIST % 
~%%)~%~%%ix~12~%r%i,z%%%%%X%t)IXJr2irri%rtr1%2r%zirx1r11ri2212ri1rr1 

----U~ISYS Prior Writter Consent ReouirPd for Disclosure Of T~is Date---00000390 



t--------------1 1993 ~2(14 
UNIS~S CORPORATION 
ENTR~l~EDJU~ SYSTE~S GROUP 
PASADENP DfVFLOF~f~T CFNTFR 

+- ------------------------+ 
I 
I vsuo ~~ECUTE ~ODULE (X~) 

I 
UNISYS +----------------------------------------
COfVF IDE~TJ Al ENGINEERING DESIGN bFECIFICATJON RPV. 8 Page 167 
---------- ------~-------~---~-------~---------~-----------------------

X~ DATA CPRD CHAJN LIST 

~ ~ODULF NA,E : )MD 
i 

DATE (!6-2/i-85 

CHJ\If\' 

JOAU7Bt; 

£D; xx~ CATA LARD CHAJN,444 BITS LONG. 

~%\%~%X%1'%'%~~iixr~,~i%%~~%1t%%%Xi~%11X%%%1%%%%ZX,,1%2%%%11 
2 AU? ~OST SIG~JFICArT SLICE. ED[t41-40RJ Y 
x ---------------------------------------- ~ 
~ CHAI~ LENGTH --> 34 BITS. I 
) LOCATION ------> FtK6. % 
/, SDI FIN ------> C11. 2 
% SDO PIN ------> P15. PART # : 1~96 0558 X 
~~i~%12%~i%il~,11%1~~1~ii,i~i,122%21*1%21t1%x,11a12~1i,%1aa1 

,AIJfi-FRROR 
AU!V-FGLGL 
AU-CARRY 
CARRY-8TOC 
AU~-~,UPfCc 

A UM-AD!': 
AUM8JNSLCT 

1 ; 
1 ; 
1 • " 9; 

2n; 
1 ; 
1 ; 

%ERROP INDICATOR FOR PU~ SLICE. 
%AU~=O FLAG.ACTIVE LOW. 
~CA~RY OUT OF THE X~ AU. 
~CARRY OUT OF RE~AINING DIGITS. 
l~OST SI(;. 5 DlGITS OF AUREG. 
%ADDITION INDICATOR. 
2INDICATES BINARY RESULT SELECTION. 

l%%%X~1xz2rir,~%ii~~~%iir~,2,2%Xtt12ix21rrrrr!2z111ii121rrar 

% AU2 LEAST SIG~JFICANT SLICE. ~DC4t7-374] % 
~ ----------------------------------------- I 
) C~AIN LfNGTH --> 34 BITS. X 
~ LOCATION------> ~~~6. % 
~ SOI fIN -------> C11. % 
' sro fIN -------> P15. PART # : 1996 0558 I 
%%%%%%%1%rA~~2%%,%%~%%)~,~A%%,%~i%%%%%%%Xl~%%%%Zll%%%l%%r%%2 

AUL-ERROR 
A ll L - E G l tJ l 
AUL-CARRY 
AUl-AUREG 
AUL-ADD 
AUL8INStCT 

1 ; 
1 ; 

1 \j; 
20; 

1 ; 
1 • , 

~f P.ROR INDICATOR FOR AUL SLICE. 
%AUl=O FLAG.ACTIVE LO~. 
ACA~RY OUT Of FACH OlGIT. 
~lFA5T SIG. 5 DIGITS OF AURfG. 
%PDDlTION JNDICATOF. 
%IN~ICATES BINARY RESULT SELECTION. 

----UNISYS ~rior ~ritten Consent Reouirec tor Disclosure Of T~is Data---OGOGD390 



+--------------
' 1993 5204 

UNISYS fORPORAlION 
E~TRV/~EDIU~ SVSTE~S GROUP 
P~SADENP DEVELOPMENT fE~TFR 

+-------------------------+ 
I 
I V5t0 E~ECUTE ~ODULE (~~) 

Uf\ISYS 
CONFlDEl\11/lL 

I 
~--~-------------------------------------

FNGJNEERINE DESifN SFEflfiCATION Rev .. B Page 168 

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

2%~l%%%%%%~~~~i%%Y)~l,~%%%%%%%%%%%%%%%%%%%%%X2%%%X%%2ll%%1%X 
~ PTEST ~OST SIG~lflCANl SLICE. ED[373-362] I 
~ ------------------------------------------ 2 
, CHAIN LENbTH --> 12 BITS. I 
% LOCATION------) 1~12. I 
~ SDI PIN -------> F14. ~ 
' SDO PIN -------> C01. PART # : 1995 8156 % 
~%%~%JJl)t~i2i~%%2~%,,%%~i)221%%%%%~2i%X%%,J%~l%~1%%~2ti~llX 

FTRAMJ..;EN-1 
PTHJi\'1PRTY 
PTRAf1:81T1$.' 
PH';-ERROR 
PTINPRTY1 
PTRA"1PRTY1 
PTfl'-Flf;'EG 
PlHGPR1V1 
LFR~l'iWfN-1 

1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
4; 
1 ; 
1 ; 

%SOFT PTESl RAM ~RITE fNABlF. 
%~OST SIG. 2C Bll FA~ITY O~ FTIN. 
isoFT PTESl RA~ PIT 18. 
IFRROR INOJCATOR fOR PTEST~ SLICE. 
IFAPlTY GENERATED OVER PTIN. 
2FAFITY GENERATED OVEP PTRAM OATA. 
HTFST REGISTER .. 
IPAFITV OVER PTREG. 
~LIT FILE PAM WRITE ENftBLE. 

~2i12x2%~i2i~~2%1t2~2r2%~~~~22r%xir2121xx,l21212,ir,211i2r2r 
X FTESl LEAST Sl~~IFICANT SLICE. ED[361-35~] 2 
i ------------------------------------------- I 
i C~AIN LENGTH --> 12 BITS. % 
) LOCATION------> K4J2. % 
% SDI FIN -------) P1'. 2 
) SDO PI~ -------> ca1. PART h : 1995 8156 ' 
X%%i%%%Z~i1%22%~%%%%%~22~%~%)%X~~%%ll2%~Xl2ilX%%%%%%1%1%,%X% 

fTRAft,WEN-L) 
FTI!vlPF'TY 
PTRAT<'BIT08 
PTL-ERROR 
flINFRTYC 
FTIHl't.FRTYn 
FTl PTREG3 
flLPTREG2 
flLFTRH'I 
PTLFTRfG[J 
FlREGPRTYO 
L FRAMliifN-0 

1 ; 
1 ; 
1 • r 

1 ; 
1 ; 
1 ; 
1 ; 
J ; 
1 ; 
1 . 

" 1 ; 
1 ; 

%SOFT PTESl RA~ ~RITE FNABLE. 
ILEAST SIG. 20 BIT PftRITY ON PlIN. 
ISOfl PTEST RAM BIT 8. 
2ERROR JNDJCATGR FOR PTEST 1 SLICE. 
%FARJTY GENERATFD OVER PTIN. 
Y.FARJTY GENERATED OVER PTRA~ DATA. 
i.FTfST REGISTER. 
% f' TE S T R F G I S T E R .. 
HTEST REGISTER .. 
HTfST HGISTEP. 
%FAR1TY OVcR PTRFG. 
%LIT FILE RAM WRITE F~ABLE. 

----UNJSYS Frior ~ritten fonsent Feauired for Disclosure Oi T~is Data---00000390 



+------·--------
! 1993 52t4 

UNISYS CCRPCRATION 
E~T~Y/~fDlU~ SYSTf~S GROUP 
PASADENA DfVFLOF~fNT CENTER 

+-------------------------+ 
I 
I V50U F~fCUTE r.OOUlE (X~) 

Uf\ISYS 
CONflCEl\>TlH 

I 
·----------------------------------------

ENGINEERING DFSIGN SFECJFICATION Rev .. 8 Page 169 
---------~-~-------~-------~-~~--~--~--~--~---------------~-------~------

%%%%%~%%%%%%%%%%%%%%%%)~~%~~,~~~l%~~%J~21~~2ti•a~i%l,~l'~,,r 
, PARITY MOST SIGNIFICANT SLICE. ED[349-336J ' 
~ ------------------------------------------- I 
~ CHAIN LtNGTH --> 14 ElTS. % 
, LOCATION ------> IOFP. 2 
% SDI Fl~ -------> R10. I 
~ sec PI~ -------> N1~. PART ~ : 1995 9055 I 
i%1%%~%%%%%%~%%%%%%~%%%%1%~%~%%X~X%%%%X%%%%Xr%%X%%%2%%%%%1l2 

~SREGOIG1 
SPil\1MPRTV 
FPATCSFH1 
DPFGPRTY1 
Fr< A J N-f RR 
R6P!<.TYERR'1 
CREGERROR1 
SFl\'8GERR1 

ICUERROR1 

lfHUERR1 

FFICUERR1 

4 . , 
1 . q 

1 • , 
·1 ; 
1 ; 
1 • , 
'j ; 
1 • • 
1 • . , , 

1 ; 

1 ; 

%~ASS STORE ADDRESS REG. DIGIT 1. 
%~CST SIG. 20 BIT PARITY O~ SPIN. 
%SPINSEl SELECTS FFTCH PAGE A. 
2~0ST SIG. 2G 811 PARITY O~ DREG. 
XFRROR INDICATOR ON P~UXA INPUT. 
%PARJTY ERROR ON RBUS DATA FIELD. 
~~ARITV ERfOR I~ THE CREG FIELD. 
~FARITY ERFOR,WITH SPRBQ AS ~ 

%FR08ABLE CAUSE .. 
%FARJTY ERROR,~ITH ICU AS A 
'PROBA8LE CAUSE .. 
%FAFITY EkPOR,WIT~ ElTHER ICU OR 
%LIT FILE PS A PROBABLE CAUSE. 
%PARITY ER~OR,~llH EITHER ICU OR 
~FtlCH PAGES AS A PRC6ABLE CAUSE. 

~%~%~~%%~%%1%%~%%%%%2%)X%%)~l%%%%%,,~t%21,%%%,~%%%rZ~%%X!r%1 
i PARITY LEAST SlGNIFICP~T SLICE. ED[335-322J ! 

r -------~~---------------------------------- x 
2 tHftlN LENGTH --> 14 BITS. I 
~ LOCATION ------> K4FR. % 
~ SDI PIN -------> R1C. % 
% SDO FIN -------> N13. PART t : 1995 9055 X 
ti)~%2%%~%~~%%i*~%%ii~2%,%~~J~%~~%%,%~1,%J%%%,l%%~1121,J),%1 

1'5REGDIH 
SPif\:tPRTY 
fFATOSPINV 
DRHPRTV[i 
PM8IN-ERR 
RElPRTYERRCi 
CRtGERi'O!H) 
SFRECHRRG 

ICUERRORO 

4; 
1 ; 
1 ; 
'1 ; 
1 ; 
1 . .. 
1 • . , 
1 ; 

1 ; 

~~PSS STORE ADDRFSS REG. DIGIT 0. 
%LEAST SIG. 20 BIT PARITY ON SPIN. 
'SFI~SEL SFLECTS FETC~ PAGE A. 
~LEAST SJG. 20 BIT PARITY ON DREG. 
~ERROR INDICATOR ON PMU,8 I~FUT. 
IFftFITY ERFOR ON RBUS DATA FIELD. 
%FA~ITY ERFOR JN THE CREG FIELD • 
%FAFITY ERfiOR,kITH SFRBG AS A 
%FROBABLE CAUSE. 
IFAFITY E~FOR,~ITH ICU AS A 
%FfiOFABLE CAUSE .. 

----U~JSVS Frier ~ritter Consent ~eauired for DisclcsurP Of T~is Oats---DDOU039D 



+--------------
' 1993 5204 

UNISYS CORPO~AllO~ 

ENTRV/~EDIU~ SYSTE~S GROUP 
PASAOFNA DEVFLOF~ENT CENTER 

+-------------------------+ 
I 
I V5UO E)FCUTE ~ODULE ()~) 

UNISYS 
CONF JIHfl:Tl ~L 

I 
+- --------------------------------------

ENG I NEERING DFSlfN SFECIFICATION Rev. 8 Paoe 170 

LflCUERR(j 

-------------------------------------------
1 ; 

1 ; 

%PARITY ER~OR,WITH EITHER ICU CR 
%LIT FILE AS A PROBA8LE CAUSE. 
)P~PJTY ~RROR,WIT~ EITHER ICU OR 
%FETCH PAEES AS A PROBABLE CAUSF. 

%~%%%~%%%%%%%X%%JX2%%%%%%%%%%2%%%%%X%%%%X%%%%~1%%%%XZ%%X%Z%! 

i ~ISC2 ARRAY. ED[321-298] I 

l ------------------------- x 
% CHAI~ LENGTH --> 24 BITS. I 
" LOCATION ------> I0C4. ~ 
2 SDI PIN -------> 811. I 
~ SDC P1N -------> 003. PART # : 1996 C!50 % 
2J%2%~%%tr1ixx1Xt%~%%~2%Xr!!%%%!XX!i%%1Z%,121%%l)!l,X~l%1%2r 

PTRAMFl<TY 
A-G~EATR-E 

LU-IS-(• 
AEQUALT08 
ECC-ERROR 
nTORF-ECC 
S"l'NDROl'H: 
1'11SCFRROR 

5; 
1 . 

" 1 ; 
1 ; 
1 • 

6 

7 • 
Q 

7; 
1 ; 

rFAPITY OVER PTEST RA~S. 

%A GREATER THAN E FLAG. 
ILOfICAL U~IT CUTPUT IS 0. 
XA EGUPL TO B FLAG. 
2INCICATES ~STORE ECC ERROR. 
X~STORf FCC BITS DURING READ. 
%~STORE ECC ERROR SYNDROME. 
%~STORE DATA INPUT ERROR. 

%~%2%%%~%i%%~%%~%%~2l~2%i%%%2%%%%%%~X~Z%%1%ZXl~IX!X2Xll,X%2X 
~ X~P~UX e ARRAY. ED[297-2S3J Z 
x ---------------------------- % 
~ C~AIN LENGTH --> 5 ElTS. ! 
r LOCftTICN ----~-> K4PU. % 
~ SDI PIN -------> 809. 2 
% SDO FIN -------> 814. PftRT ~ : 1995 6L51 X 
~1~~~~~Z~tiii~~%%%~r%)~~%%,zi•X%l~%1%1X2%~%%1~%%2Z%Xl,211%JI 

Fl"UXFRRORB 
F f1 R f G 8 

1 ; 

"' . I 

%F~U~B INlFRNftl ERROR. 
%F~U~B ROlATE FACTOR REGISlFR. 

~r2%~~~~2%%%~~i~%ii%2~%t,%,,r21t%%2~1iiix2x1a222x12i,2i,)1~2 
~ Xf P,UX A ARRAY. EDf 292-288] % 

i C~Al~ LE~GTH --> 5 BITS. % 
) LOCATION ------> IOPG. I 
) SDI PJN -------> 809. % 
~ SDO FI~ -------> 81&. PART # : 1995 6G51 I 
~%~%%%X%%%2%%%%~%%%%%i%~%X~i~%X%%l2%%%X%%%%%%%%%tX%%%%%%%%%r 

PflUXF.:RROR.tl 
Pf/ IH GA 

1 ; 
4; 

%P~UXA INTfRN-L fRROR. 
,F~UXA ROTATE FACTOR REGISTER. 

----UNISYS Prior Writter Consent Reouired for Cisclcsure Cf Tris Data---00000390 



UNISYS CORPOPOTJCN 
ENTRY/~FDIU~ SYSTE~S GROUF 
PPSACENA OE~ELOF~ENl CENTER 

+--------------1 1993 '5204 

i-------------------------f 
I 
I vsao EXECUTE ~ODULF (M~) 
I 

UNISYS t----------------------------------------
CONF IOFNTI AL ENGINEERING DESlGN SFECIFICAlION Rev. e Page 171 

~~~~%l~l~~,,~%222X,2l~l~%,212~%t2%%1%~Zf%2~%%)JIJ%%2%2%1i'2% 
~ ICU DIGIT SLICE 9. ED[2~7-2~3J % 
~ ------------------------------- x 
' CHAIN lENGT~ --> 5 EITS. I 
1 LOCATION ------> APFP. I 
~ SOI PI~ -------> AG7. I 
~ SDO FIN -------> FC2. PARl ' : 1995 8~02 % 
~%l%~2~x)~t2x~iix~2i~2~~,2,1i2i%i)121,2212i1~1ritx2112i111ri 

ICU9FRf?Cf1 
DREC,-()If.;9 

1 ; 
4 . , 

~ICU DIGIT 9 INTERNAL ERROP. 
%9T~ DIGIT OF D~EG. 

1lt)Z%~la2,,1~)2,ai~1>~~~2~,,,t,~r%~%ri~rir%ir~i12%112%Xr%tX 
~ lCU DIGIT SLJC~ 8. E~[282-278] % 
% --~---------------------------- ~ 
I CkAIN LENGTH --> 5 ~ITS. I 
2 LOCATION ------> A8D4. % 
~ SDI PIN -- ----> PC7. 2 
~ SDO FIN -------> FD2. PART • : 1995 86G2 I 
1xiJ~2x~x,1~~2ii~1i~i,~~~,,21~1a1t~~~''tzi111,~1121%2i~111a, 

ICU8EPROR 
DIHG-PH~ 

1 ; 
4 • 

" 

);IC:U DIGIT 8 JNTEFf\'Al ERROR., 
%8T~ DIGJl OF DREG. 

22xirr~llZ~~''l%~x1,,~~ix2i~~11,,,,,,x1i2l221J221%%%%l•xJ~ii 
% ICU DIGIT Sl ICE 7. Ff[277-2731 % 

~ ---------- -------------------- I 
% CHAIN LENGTH --> 5 PITS. I 
~ l0C~ll0N ------> D2f4. l 
~ SDI Pl~ -------> AC7. 2 
~ SDC FIN -------> F02. PART ~ : 1995 8602 % 
%~%%%%lJ%l%2%%r%%%1~%%i2%X,%~X%%%%%2%%%lX%%Z%%%%%%%%%%%2%%%1 

ICU7ERR0R 
DHG-DIE7 

1 • • 
4 • 

if 

~ICU DIGIT 7 INTERNAL ERROR. 
17T~ Dl~Il OF DREG. 

----UNIS¥S Prier ~rittPn Consent R~ouired ior Disclosure Of lhis Data---OCOOD39D 



+--------------
' 1993 5;?04 

UNISYS CORPORATION 
ENTRY/~EDIU~ SYSTE'S GROUP 
PASADENA DEVELOPMENT CENTFR 

+-------------------------+ 
I 
I V500 EXECUTE ~ODULE ex~> 

UtdSYS 
CONFIDENTIAi 

I 
4----------------------------------------

ENGI NEE RlNG DESIGN SFECIFICATION Rev. B Page 172 

~22%~2%~~~%%%%2%%,%%%%%%%2,%2%%%2%%%%%%%%%1%%%%%%%%%%1tt%%%1 

1 ICU DIGIT SLICE ~. EDf272-2t8J ' 
~ ------------------------------- % 
l tHAIN LENGTH --) 5 PITS. 2 
~ LOCATION ------> D2FC. I 
~ SDI FI~ -------> A~7. J 
% SDO FIN -------> F02. PART ~ : 1995 8t02 I 
~f~%~'%%iX~IX%X~%%22%X~%%rX2~'%%%%111l%'%'%'1''rrz'''''''21% 

1CU6ERROR 
DREf:-DIG6 

I . , 
4 . 

~ 

r1cu Difil 6 INTERNAL ERROR. 
l6Th DIGIT OF DREG. 

i2%2X%2%2~2%%~'1%2,~~~tll'2%f%!~12X,2il%X,l,%22%%%11%1~%%%%% 

% ItU DIGIT SL ICE ~. Er£267-263] ! 

2 ------------------------------- I 
) CHAIN LE~GT~ --> 5 FITS. I 
' LOCATION ------> D?f 8. I 
~ SDI PIN -- ----> Au7. r 
~ SDO FIN -------> F02. PART I : 1995 8602 2 
~2222rt%~%%~xr12%r,,,,,xi~1xt~xx12r1%~%XZl!rr''x1J1%2Xr'~''x 

ICUSERRCR 
DRFG-DIG5 

1 ; 
/, . .. ZICU DIGIT 5 INTERNAL ERROP. 

~ST~ DIGIT OF DREG. 

,22%Xia~%t)%%1%Z2r%~%2%%11'2%!)%%%r2x111x%%%%2%%1rz2i1'1~1i1 
% ICU DJGll SLILF 4. ED[26?-2~8J % 
), -----~--~- ~-~---~---~---~----- % 
~ CHAIN LENGTH --> 5 PIT~. I 
' lOC~llON ------> P2FF. % 
% SDI FJN -------) A07. ' 
) s~o PIN -------> FG2. FART # : 1995 8602 I 
~%~,2,iii~%~~%~%%%~%%i2t%%~%11%22%%%%%%~1%2%%,%%%%%%%J%211X% 

ICU4ERROR 
DREG-C>IG4 

1 ; 
4 . • 

%JCli CIGIT 4 INTfRNAL ERl<Ofl. 
%4T~ OitIT Of DREG. 

2%i%%%%%~~%2~%,%%~~%%1%~X%i,%%%J)IX%%%%%%12%1%%2%%%2%%%1Xl%1 

% ICU DIGIT SllCE 3. ED[257-2~3] % 

% ------------------------------- % 
' CHAIN LENGTH --> 5 PllS. I 
l LOCATION ------> R2f0. % 
~ SDI PIN -------> A07. I 
% SDO PJ~ -------> FO?. PART ~ : 1995 8602 r 
~~~~ll,1%~ii%iJX%%~}~~t)%~'22>1%*%'~~~1%%J~IX%%122Xi2112X~rt 

ltU3ERROP 
DFEG-DIG3 

1 . 
fl 

I.. • , 
,ICU DIGIT 3 INlFRNPL ERROP. 
X3RD OlGIT OF DREG. 

----U~ISYS Frior WrittPr Con&ent Reouired for Disclosure Of This Data---00000390 



+--------------
1 1993 5204 

UNISYS CCRFCRATION 
ENTRY/,EOIU~ ~YSTE~S GROUP 
PASADENft DEVELOF~ENT CFNTER 

+-------------------------+ 
I 
I V5U0 E)ECUTE MODULE ()M) 

UNISYS 
CONFJDENTIAL 

I 
+-- -------------------------------------

ENGJNEEFING DESl~N SFECIFICPTION Rev .. B Paoe 173 

~t%ix~~~%~%~%%%%%%iii~~t%%~,~11%~x121t%tl!%%1'i2rzzrx,1ri12J 
~ ICU fTGIT SLILF 2. EC[252-2'8] ! 

~ ------------------------------- ~ 
i CHAIN LENGTH --> 5 BITS. ~ 

t LOCATION ------> R6PG. % 
% SDI PIN ----- -) AC7. % 
r SDO FIN -------> F02. P~Rl * : 1995 8602 I 
%X~%~%1~X%~~%%~%%%%%l%%~1%~,,X%%~%%%,%%%%%2%J2%XX%1%2111%1%1 

ICU2ERROP 
DREG-OIG2 

XJtU OlGil 2 INTER~Al ERROR. 
~?N~ ~IGil OF DREG. 

%~~%%%%%%X%)l)%X%%%%~%%,!%)%)Jt%%%~221X%ti%11%XXXX%%Zlllllll 

, ICU DIGIT SLICE 1. ED[247-243J % 

~ ----------- ------------------- i 
% CHPIN LENGTH --> 5 BITS. I 
~ LOCATION ------> R6D4. % 
, SDI FIN -------) A~7. I 
1 SDO PIN -------> F02. PART # : 1995 8602 I 
i%%%%%%%X%%%%%%~t%i%~%%Ja%%~2l%%%%2,%Z,%%2%1i%%%%X%%%%%%%1%% 

ICU1ERROR 
DREG-DIG1 

%ICU DIGil 1 INTERNAL ERROR. 
~1ST DIGIT CF OREG. 

~2%%i%%%%%%~~%%%iXi%%~~~%%%%%%%%1X~%%%%~%XXXl~X%%X%%J%1%1%%% 
~ ICU DJGIT SLICE Ll. E~f242-238] I 

t ---~---~---~---------~--------- ~ 
% CHAI~ LENGTH --> 5 PITS. ' 
~ LOCATION ------> P204. % 
~ SDI PI~ -------> ~07. I 
% SDO PIN -- ----> FC2. PART # : 1995 8602 % 
~~%~%~%X%%%~~~~~~~~~%~1~~%~~~~%~~%~A%~%%%2%%%~%%%~~~%1%%~~%t 

1 C UG ERR 0 R 
DRFG-DIGli 

1 ; 
4; 

~ICU DIGIT 0 INTERNAL ERROR. 
~GT~ DI6lT OF DREG. 

----U~IS'S Frier ~ritte~ Consent Reouired for Disclosure Of This Data---00000390 



~--------------
1993 5204 

UNISYS COPFO~ATION 

ENTRYl~FDI~~ SY5TE~S GROUP 
PASAOf~P DEVflOF~fNT fENTER 

+-------------------------+ 
I 
I V5UD E)ECUTE ~ODULE (XM) 

UNISYS 
CO~FIDENTiftl 

i 
·----------------------------------------

f NGIN f E~ING DfSl~N SFEClFICATION Rev. B Page 174 

l%t~%%~%i~J%lli)t~%,t2tl%)'~~%%l%1%~2l%%%t%%%%Z%l%%12%Z'X~2% 
2 SPREG DIGIT SLICE 9. ED[?37-233J I 

i --------------------------------- I 
~ CHAIN LENGTH --> 5 81TS. 1 
) LOC~TTON ------> AB~n. , 
a SDI FI~ -------> ~09. ~ 
% SDO FIN -------> vr2. PART n : 1995 8800 I 
l%ii~%%1&*%1~~%%~'%)%ll,iii~~i~iri%l%2%~&f22%2l,X•%212~l%2%2 

SPl~9PRTY 

~OPREG39 
~CPREG38 

~OP~EG37 

~OPREG36 

1 ; 
1 ; 
1 ; 
1 ; 
1 ; 

%F~RITV OVER SPIN DIGIT 9. 
% SPARE FEGlSTER 

%%%%%%%%%%%%%r%%%%%~%%2%X%~!%%rX%X%),iXl%~222rll%1''21)%%1XI 
J SPRBQ DIGIT SLICF B. ED[232-228J % 
~ ---------------- ---------------- % 
% CHAIN LENETH --> 5 PIT&. % 
~ LOCATION ------> A8Vc. ~ 
i sna PIN -------> R09. % 
% SDO PIN -------> K02. PART * : 1995 8800 I 
XX%1%%%%%2%%%XX~X%%%%%%1l%~%%%%%%%%%%%X%%%Z%%~%%%%%,%%%11XX! 

SfIN8PRTY 
~OFREG~5 

~OPREG34 

MOFREG33 
~OPRFG32 

1 ; 
1 ; 
1 ; 
1 ; 
1 ; 

~FARJTY OVER SPIN DlfIT 8. 
% SFPRE RFGYSTFR 

%'~}~~%%1%%Xl1%%%%~2')'%%i)2%i%i~r~%%%%%%%%%%I%%%%%%%%%%%%%% 
% SFRBQ DIGIT SLICE 7. f0[227-223J % 
!- --------------------------------- I 
% CHPIN LENGTP --> 5 EllS. I 
% LOCATION ------) A812. % 
t SDI FIN -- -- -> Rn9. % 
i SDO PIN -------> ~02. PART A : 1995 88CO X 
1a~i!%%%%,%%%~%%JX%)%,%t%%2%%%%%Jt%i~lt2%2%1%%2%%%%%%%,%%%X~ 

SPIN7PR1Y 
~OPOJG1T7 

1 ; 
4 ; 

ZFARITY OVE~ SPIN OTGIT 7. 
l7T~ DIGIT OF ~OP. 

----LNISWS Prior Written Consent Reouired for Disclosure Of This Dets---D000039U 



+--------------
1993 5204 

UNISYS CORPOFATION 
ENTRY/~FDIU~ SYSTF~S GROUP 
PASADENP DEVELOf~ENT CENTER 

+-------------------------+ 
I 
I vsao E~Ecu1E ~oouLE <x~> 
I 

UNISYS 
CONFIDENTIAL 

f----------------------------------------
ENG l NE f RING DESIGN SFECIFICATION Rev. e Page 175 

~%~%%%2~at)~ti~,%t~2)2%t~i~,,%1J%ii,i,J2JJtX%~11%1%J%2%%%1,% 
~ SPREG DIEJT SI JCE 6. ED[222-218] I 
~ --------------------------------- % 
% CHAIN LENGTH --> 5 BITS. I 
% LOC~TION ------> D2I2. % 
r SDI PIN -------> R09. I 
% SDO FIN --- ---> KC2. PARl # : 1995 880V X 
21t2~i1%ix~11),%azi1f~l%%a2,i2z1il,)2,1t~112i~211i11xi12a,J1 

SPIN6FRTY 
~CFDIGIT6 

1 ; 
4 ; 

%FPRITY O~ER SPIN DIGIT 6. 
%6T~ DIGIT Of ~or. 

ka1~1zi11%~%1~,i,~2~%~'i2i%~ll)~,22,%1t1,,2x1~1i1rz,,,,%%la1 

% SFR8G DIGIT SLICE 5. EDr217-213J % 

2 --------------------------------- % 
2 C~AI~ LENGTH --> 5 8115. I 
~ LOCATION ------> D2K6. I 
~ SDI PIN -------> R09. % 
~ SDO PIN -------> k02. FAPT A : 1995 8800 r 
2%%%X%%%X~X%%~%%%%%i%~%~~X2%%X%%l%2%%%%X%%%%%~%%1%%X%X%%X%%% 

SFINSFRTY 
~OFDIGJTS 

1 • 
N 

4 . , 
IFARITV OVfR SPIN CI~IT S. 
25TH DIGIT OF ~OF. 

1%%%li&%%1%~Z%i%%%%%~%%%%%11%1%fl%%X%%%%%%%%%%%%%%%%%%%%%X%1 

~ SPRPG ul~IT ~l lCE 4. F.0[21?-208] I 
~ --------------------------------- , 
i CHAI~ LEN~TH --> 5 EITS. I 
% LOCATION ------> P2Kt. % 
t SDI PIN -------> Rf9. I 
% SDO PIN -------> ~C2. PAPl ~ : 1995 880L % 
r%~%%~it2T1,~i~%%%%tr~~~'''%rri%~%1r2xxi22x1ixz1ix1%~rrr1211 

SPIN4PRTY 
~GPD1GIT4 

1 ; 
4 ; 

%FARITY OVfR SFIN DIGIT 4. 
itt~ DIGIT OF ~OP. 

----UNISYS Prior ~ritten CcnsPnt RFouired for Disclos~re Of This Data---00000390 



+--------------
1 1993 s2u4 

UNJSYS CORF0RATJON 
ENTRY/~E~IU~ SYSTf~S GROUP 
PASADENA DEVfLOP~ENT CENTER 

+------------~------------+ 
I 
I V500 E~fCUTE ~ODULE (X~) 

UNISYS 
CONFIDFNTIAL 

I 
+----------------------------------------

fNGINEEPING DESIG~ SFECIFICATJCN Rev. 8 Page 176 

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

~%%212t%%~fl%%~'~X%~t~'%t2~,%'1~~%t)X%X%%%%%%X%%X%%%%X%%1%X% 
X SFR~Q DIGIT SlltE 3. ED[207-203J I 

x --------------------------------- % 
% CHAIN LENGTH --> 5 PITS. I 
1 LOCATION ------> P2J2. I 
i SDI PIN ---- --> RD9. ' 
~ SDO FJN -------> KO?. PART # : 1995 8800 ~ 
~%%~%%%%~~~%%%'2~~%~%%)~~%,,1%~,,,,%%%2212%%%22%%%111!,%1112 

SPlN~PRTY 

~OPDIGIT3 

1 ; 
4 . , 

%PAR1TY OVER SPIN DIGIT 3. 
%3RD DIGIT OF ~OF. 

~'i~a%%Z%2~%t)~%~%~J~J~rr~1%1trxr2%rrixt%111r2%11xr1ir12,xx1 
, SFRBG DIGIT SLICE ?. FDf2U2-198J % 

~ --------------------------------- 2 
} ChAIN LENGTH --> 5 8ITS. % 
~ LOC~TlON ------> P6I2. I 
, SDI PI~ -------> RCS. X 
1 SDO PIN -------> ~02. PART ~ : 1995 8800 ' 
)%%~%~%%%%%~,%%%l~%~k%~%%~l,%2%X~%2~1%%%%Z~%%%%1~%%l%%~,%11% 

SFIN2FRTV 
~OFDIGIT? 

1 ; 
4 ; 

%fARTTY OVER SFIN DIGIT 2. 
X?ND DIGIT OF ~OP. 

,~%i%%~~%%%~%%~~%%%~,,1%%X)~%~%%Xitz%i%~%%%%%~%%%1.%1%%l%21t 
r. SPRBG DIGIT SLICE 1. tDf197-193] ~ 

' --------------------------------- I 
% CHAIN LENGTH --> 5 fliS. ~ 
i LOCATl0~ ------> R~K6. 2 
% SDI PIN -------) RV9. X 
i SOO FIN -------> K02. PART ~ : 1995 8800 r 
i%%~%%%%%%%i%,2i%%%~~)),~l,%%)X%%%%)%%X~%%%~J%%%%1XX%~X%%ZIX 

SFIN1PRTY 
~CPDIGIT1 

1 . , 
l • , 

~FARJTY OVfR SP!~ DIGIT 1. 
%1ST DIGIT OF ~OP 

,~Zi%~%%~~%~%~%X%%~2%~~~%%~~~%2%%%%~%%%~%%%%1%1X%X%,X%1,%11% 
~ SPRBQ DIGIT SLICF l. ED(192-188) ~ 

% --------------------------------- x 
~ CHPIN LENGT~ --> 5 EITS. I 
~ LOCATION ------> R6~0. % 
2 SDI PIN -------> RD9. X 
2 SDO PIN -------> k02. P-RT ~ : 1995 8800 I 
i)%~xz~~l)X~%l~i~xxx~~1~J~2trtifiJ~2i~~%•i11t111~r1irii111a1 

SFlN0PRTY 
MOPDJGJTD 

1 ; 
4 ; 

hPARJTV OVFR SPIN DIGIT 0. 
~rr~ DIGil Of MOF. 

----UNISYS Frier Written Consent Recuired for ~isclosure Of This Data---OOODD390 



+--------------1 1993 520Li 
UNISYS CCRPORATIO~ 

ENTRY/~ftIU~ SYSlE~S GRCUP 
PASADENA DFVELOPMENT CFNTER 

+-------------------------+ 
I 
1 vsoa e~ECUTF ~ooutE <x~> 
I 

U N I S \' S 
CONFIDEflcTifit 

+----------------------------------------
ENGINEERING DESJGN SPECIFICATION Rev. B PaqP 177 

'%%%~%2%%~~~~%i%%%1~~~%J~%'a,,rit%J,J~X%1JXJi1~'11%2i112,1,x 
, RfkAV ~O&T SIGNJFitPNT SLICE. EDf187-1,6] r 
l ------------------------------------------ ' 
% CHAIN LENGTH --> 42 BITS. X 
~ LOCAlION ------> F6~0. J 
¥ SDI FIN - -----> R14~ % 
~ SDO PI~ ------> N03. PPRT ~ : 1995 8859 I 
%1%)%f~%%%%~%%l~2%%%%)iXi%~)1~%Z)%%~%%%1%ZIZ2~%%XZ2i%2tl2XJ% 

Alr.DATPTY1 
Rt\..1 AUEN1 
REWAlJFl<f<'1 
lESTflODE:1 
RfiEG35-34 
RREC131-3C 
RREG27-26 
RREf;23-22 
RREG19-18 
RRFG15-14 
RPEG11-1(: 
RR Et. U 7 -(} 6 
RREG03-fl2 
AWDAT39-38 
A\.iDAT35-34 
A¥DAT31-3U 
,llL<,;DAT27-26 
.1\\1DAT23-2 2 
A~DAT19-18 

A~lDllT15-14 

.l\l-.'OAT11-HJ 
HDJl.1(17-(:f. 
Alt1DATu3-U2' 

1; 
1 • • 
1 ; 
1 ; 
2; 
2 ; 
2; 
2; 
2; 
2; 
2 ; 
?. ; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
? • - , 
2 ; 
2; 
? ; 

22C EIT PA~IlY OVER A~DATA. 
~ENABLES RfWAU OPERATIONS • 
%INTERNAL REWAU ERROR. 
~FNABLES ~F~ RQSTR TESTING. 
%2 ~OST SIG. BITS OF EACH DIGIT 
~Cf TrE RESIDUE REfilSTER. 
% l~ERE ARE A TOTAL OF 9 DIGITS 
% ~A~ING TPE TOTAL ~U~BER CF e11s 
% FQUAl TO 2X9=18. 
IT~E NU~BFFS IN THE NA~ES INDICATE 
~ThE Bil FCSITION IN THE 36 811 
%RREG REGISTER .. 
)'. 

~2 ~OST Sif. BITS OF EACH DIGIT 
~OF T"f A~EUS DATA REGISTEF. 
~ THERE AR~ A TOTAL OF 10 DATA 
i DIGITS,~AkING T~E TOTAL NU~BER 

% CF BITS EGUAL TO 2~10=2U. 
},' 

2 T~E NU~PERS IN T~E NA~ES,INDI
% CATE l~E FIT POSITION IN THE 
, 4~ BIT A~DATAREG REGISTER. 
'.Y, 

----UNISYS Frier ~ritter Consent Reouirtd for Disclosure Of This Deta---00000390 



+--------------1993 5204 
UNISYS CO~POPATION 

ENTRY/~FDIU~ 5YSTE~S GROUF 
PASADE~A DEVELOP~E~T CFNlER 

+-------------------------+ 
I 
I v~oo E)ECUTE ~OOULE (XM) 

UNISYS 
CONFICHlIAl 

I 
+----------------------------------------

ENGINEERING DESIGN SPECIFlCATIO~ Rev .. 8 P8!H' 178 
-------------~--~------~--~-~-~--~-----~----~--~------------------------

~~%l%%~%%~2~~2~i¥~%1i~~'~it)t,%%~,%~'%1t%2%1%%l%2%2%%i1222i1 
% RE~AU LEAST SIGNlfICANT SlICEa EDC145-104J % 

) ------------------------------------------- ' 
~ C~Al~ LENGTH --> 42 BITS. % 
% LOCATION ------> ~8NC. 2 
t SDI PIN -------> R14. f 
Y SDO PIN -------> Nt3. PART # : 1995 8859 2 
2~%%%X%~%%%~%%2i%%)%%%)~)J!~%!2%~2,)l2%2X%2%%%,%%%%J%,222%21 

1HDA1PTHl 
Rf\<!P.UENO 
RfWAUERRG 
TtSlttCfJf(i 
R~Ff33-32 

RREG29-2b 
Rf<Ef 25-24 
RREG21-2Q 
PREG17-1t 
RREG13-12 
RIHG09-08 
RHGCS-04 
R RE GO 1-llu 
AWDAT37-36 
.AWDAT33-32 
AWDAT29-28 
A\\'DAT25-24 
H'DAT21-2U 
A\\DAT17-H, 
.AIADAT13-12' 
1q,,'DAT09-CP 
/HDAT05-Li4 
AV.DATD1-LL 

1 ; 
1 ; 
1 ; 
1 ; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 

%20 Ell PARITY OVER A~DATA. 
'ENABLES ~EWAU OFERATIONS. 
JINTFRNAL PEWAL FRROR. 
'ENABLES ~F~ RGSTR TESTING. 
~? LEAST SIG. BI1S Of EACH DIGIT 
XOF THE RESIDUE REGISTER. 
% 
% 
% 

' ~ 
~ 
,; 
22 LEAST SIG. BITS OF EACH DIGIT 
A0f THE AWBUS DATA REGISTER. 
2 
~ 
% , 
' ~ 
% 
};' 

%%%%~%~%%i%%~l%%%%~%r%%%%%X%l%%%%%%%%%%X%1%%%%%%X%%%%%%%%1%1 
~ REA~ ~OST SIG~IFICANT SLICE. fD[1~3-P1J ~ 

~ ---------------------------------------- ' 
~ C~folN LENGT~ --> 23 ElTS. X 
~ LOCATION ------> D2NC. % 
~ SDl FIN -------> AO?. % 
% SDC FIN -------> A14. PART # : 1995 8909 % 
,%%k%%%%%~%%%%%%%%%%%,%%%%%%X%%%%!%%%%%%%%%%%%%%%%%%%%%%%%%% 

LPCTRIS•J-1 
IHAl'l!ERR1 
Jl\.,ADFPTV1 
AWADFREG1 

1 ; 
1 ; 
l ; 

2(J; 

%LOOP COUNTER STATUS. 
ZI~TFRNAL REAM ERROR. 
~2~ Ell PARITY O~ER A~ADDR. 

22G ~OST SIG. 8ITS OF AW ADDRESS. 

----UNISYS Frier kritter Consent Pfauired for Disclosure Of This Data---0~000390 



+--------------
1 1993 5204 

UNISYS CORPORATION 
ENTRY/MEDIUM SYSTEMS GROUP 
PASADENA DEVELOPMENT CENTfR 

+-~-----------------------+ 
I 
I V500 EXECUTE ,OOULE (X~) 

UNISYS 
CONFIDENTlAL 

I 
+----------------------------------------

ENGJNEERING DESIGN SPECIFICATIO~ Rev. 8 Page 179 

~2~%i%%%%rl!%~r~i%%2%2,%%2,%~~%%%%%%%,%%%X%%Xl,%%%%%%%%%%%X% 
% REA~ LEAST SIGNIFICANT SLICE. ED[80-58J I 

% ---------------------------------------- % 
~ ChAIN LFNGTH --> 23 BITS. % 
~ LOCATION ------) F2NC. % 
~ SDI FIN -------> A02. I 
~ SOO PJN -------> A14. PART # : 1995 8909 % 
~%%%l~t%X)%~2~l%~x2i~2lit2%222~2x~1rx,rix2%2rrr1xx21%2%%22%% 

UNUSFD-811 
REA~fRR 

AkADPFlYLJ 
A~AORREG0 

1 ; 
1 ; 
1 ; 

2Ll; 

%THIS BIT IS ALWAYS 0. 
21NTERN~L REAM ERROR. 
%20 811 PARITY OVER AWADDR. 
%20 LEAST SIG. BITS OF AW ADDRESS. 

~%%%22i1~%%l%1%~~%%i~l~%%~l%~,~%2%%~2%'~~2%%%%22%2%21%2%2%2% 
~ R~l~2 ARRAY. ED[57-36] 2 
Y. --~--- ---------------- ~ 
, CHAIN LENGTH --> 22 BITS. Y 
) LOCPTICN ------> K4N0. % 
~ SDI PIN -------> A08. I 
% SDO FI~ -------> 003. PART # : 1996 0954 % 
~~~1,a,11z%2~izi%~~%1~'%ll12)~J%%Z2,i1t112~x2~1i2121111xr%%J 

RGSTRIOLf 
Rf SI DUE 

REL~ERROR 

AklTLPRT' 
kTHRURFG 

AFREf 
FHYSLENPD 

LREG 
AklENGT~ 

~LCMe1 

1 ; 
1 • 

f 

1 ; 
1 ; 
4 ; 

4 ; 
1 ; 

4 ; 
4 ; 
1 ; 

~,~~ RGSTR JS IDLE. 
%INDICATES THE E~lSTANCE OF RFSI
%DUAL D~TA IN ~REG. 

~RELM INTFFNAL EFROR. 
IFA~ITY O~FR Ak C~D & AW LEN~TH. 
%STORE5 T~E LENGTH FOR THE 2ND 
~CYCLE IN CASE OF A WRITE T~RU. 
%Pl1ENEME~T FACTOR REGISTER. 
%E~ABLES F~YSICAl LENGTh READ. 
%(~AINTENA~CE ~OrE.) 

%LOOP COUN1ER INC/DfC FACTOR. 
2Ak LENGTH REGISTER. 
~lNDJCATES THE USAff OF THF 1~T 
ISUBROUTINE JN T~E W~ITE LAST ALG. 

----uNJSYS Frior writt~r Cons~nt Reouired for Cisclosure Ot Thi~ Oata---00000390 



+--------------
1993 52fJli 

UNISYS COk~ORATION 

ENTRV/PFCIU~ SYSTEMS GROUP 
PASADE~A DEVELOFMfNT CENTER 

+- -----------------------+ 
I 
I vsoc F)ECUlE ~ODULE (XM) 

UNISYS 
CONFIDENTI/l.L 

I 
+----------------------------------------

ENGINEERlNG D~~IGN SPEfIFICAlJON Rf'V., P Peg€ 18() 
---------~~--~-~-------~-~----~-~----~-----------~------------~----------

CI-' f\ Ff\ D; 

,)~l%i%%%%X%%%%~~%%~~~'1%%,~%%%'r~2%~~12%,X%1~iz'''2%~2t,211 
~ RFCTPG2 ARRAY. FD[~5-0J % 
~ ------------------------ I 
) CHAIN lENGlH --> 36 BITS. % 
~ LOCATION ------> ro~o. % 
% SDI PIN -------> R07. Z 
) SDO FI~ -------> H02. PART # : 1996 1051 I 
~~~%%1lt%2%)Jl~X%%X%%%i%~~%~%%,%%r%~%%1)%~%21'%%%1%~%2%%~%%2 

OPCOMFLT 
RFCTAf ERR 
HT HUSH 
SVSFLUSH 
LOGICLENRD 

FF INVALID 
RPGFIJll 
RBGH~PTY 

flQSTCf\ITR 
ftllllAGPRlY 
A~TAG-61C3 

FLUS~PPGE 

AWTAG-IJ 
lJ.IGCf\ITR 
LENSTATUS 
DlSAWAOR 
fAULTOVR 
RfGSFL 
RG•STRBUSY 
1\1-:COf.'l'lAND 
A \.iR GS T 
Q f ULL 

1 • • 
1 • , 
1 ; 
1 ; 
1 • • 

1 ; 
1 ; 
1 ; 
4; 
1 ; 
4 ; 
? • 
·- II 

1 ; 
3; 
1 ; 
1 • , 
1 ; 
2; 
1 ; 
5 ; 
1 ; 
1 • p 

XOF CO,Plflf FLAG SENT 10 FETCh. 
~RECTAG INTERNAL ERPOP. 
XFETCP fLUSh FLAG. 
%SYSTEM fLUSH FLAG. 
%E~A8LES LOGJC~L LENGTH READ. 
,(~PINTENANCE ~ODE.) 

~FETCH PAGE INVALID FLAG. 
%~BUS QUEUE FULL FLAG. 
~RBLS QUEUf E~PTY FLAG. 
IRRUS GUFUF REQUEST COU~TEP. 
,.~ eus T-E FARITY. 
%Ah BUS TAE REEISlEP BITS 6,5,4,3. 
'AW EUS TAG BITS 2,1. THIS IS THE 
%FAGE ThAT ISSUED THE FLUSH. BIT 0. 
%PBUS QUfUf TAE COUNTER. 
~LOGICAL LENGTH STPTUS. 
lAW ADDRESS DISABLE FLAG. 
~OVERRIDE FAULT .. 
%REGISTFR SELFCl FOR THE 2ND CYCLE. 
~2N~ CYCLE INDICATOR. 
~A~ bUS co~~AND REGISlER. 
,I~DICATES AN AW BUS REQUEST. 
1A~ BUS QUEUE FULL FLIG. 

----l~IS~S Frier Written Consent ~Eouired for Disclcsure Of This Deta---DOLOD390 



UNISYS CORFCRATION 
ENTRY/~fDIU~ S~STF~S GROUP 
PASADfNA DEVFLOP~ENT CENTER 

+--------------
' 1993 5204 

f-------------------------+ 
I 
I V500 EXFCUTE ~OnULf (X~) 

I 
+----------------------------------------U N I S '1 S 

CONFIDENTIAL ENGINEERI~G DESIEN SFECIFICATION Rt>Vu e Page 181 

i~~z1~%~%r%%,%%%%%J~%%2Xt%,%1Xr>i,,~~~1~~1i1x12xi,21x~a1r11~1111rta2 
2 END OF CfAJN LIST.START REGISTER LIST. I 
%2,%%~~,2%1~%,~1%1%~%t~~%~)2l,~l~'%'l%%r,%Jl%%X%%1%%%!11%%122t'l2112 

IHGLIS1 EC; 

ll URE G 

!\Ui"-AUREG; 
PUL-AUREG ft 

PTRPi"FRTY; 
FTJl\1i"PRTY; 
F1RAf\iRIT18; 
Flr-'-ERROR; 
FTINPRTY1; 
FlRAMPRTY1; 
PT 1"-F TR E G; 
~OFREG39; 
PTINLPfHY; 
FTRAM8JTC8; 
fTL-ER.ROR; 
PTINPRTYC; 
FlRAMFRTYU; 
FTLPTRFG3; 
PlLPTRfG2; 
PTLPTRE'G1; 
flLPTREGO; 
1'CFREG35 P. 

l'SREGDIG1; 
fi.SPfGDIGO f:I 

1 8; 

2. • 

IARlT~~ETlC UNIT PIPELINE REGISTER. 
%1PJS IS P 4( BIT ~EGISTER. 

%TPJS REGISl~R IS USED TO READ FTESl 
%RAM DATA.REFER TO M~ SPEC. 
) 5-BITS OF PARITY ARE INCLUDED 
~ CUS~D DURING RA~ VfRifY). 

tTHIS IS MASS STORE ADDRESS REGJSTfR • 

----U~ISYS Frier Written Consert Reouireo for Disclosure Of This Data---00000390 



UNISYS CORFOFATION 
ENTRY/MEDIU' SYSTF~S GROUP 
PASADEN~ DfVELOP~F~T CENTER 

+--------------
19<;~ 52Clt. 

+-------------------------4 
VSOti E)FCUTE ~ODULE fX~) 

+----------------------------------------UNISYS 
CONFIIHfvllAL fNG I~fERJNG DESIGN SFECIFICATION Rev. B Page 182 

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

DFEG 

DREG-DIG9; 
DIHG-DIGB; 
DREG-OIG7; 
ORFG-OIG6; 
DREG-DIES; 
IHH-DIG4; 
C'REG-DIG3; 
OllEG-DIG2; 
D R F(; - I) If 1 ; 
OREf-DIGO ~ 

l'IOPt1IEdT7; 
ll'.OPD1Gll6; 
i"'OPDIGI15; 
i"CPDIGIT4; 
~CPDHIT3; 

l<OFDIGIT2; 
1'· 0 P D J f, J T 1 ; 
!\'OPIHGITD I< 

RREf,35-34; 
PIHE33-32; 
RffEG31-3U; 
rREG?9-28; 
RIHG27-26; 
RREG25-21~; 

RREG23-2t; 
PREC21-20; 
l'RFC.:19-18; 
RREG17-16; 
RREG15-14; 
RREGl~-12; 
f'REG11-1D; 
!i'REGU9-08; 
f.' RE GL7-('6; 
t<REGG5-04; 
HREG03-C12; 
RREGG1-0G ti 

1\J; 

8; 

18; 

,DREG WITPOUl THE PARITY BITS. 

ITPIS RFGTSTFR HOLDS RESIDUAL DATA 
%IN CASE OF A ~RITE ALIGNE~ENT. 

----UNISYS Prior Written Consent Rfauired for Disclosure Cf This Dsta---OODD0390 



UNISYS CORFORATION 
ENTRV/~EDJU~ SYSTE~S GROUF 
PA~ADFNA DE~flOP~ENT CENTER 

f--------------1 1993 5204 
+-------------------------+ 

VSUC f)ECUTE ~ODULE (XM) 

+----------------------------------------UNISYS 
CONFIDENlIAL ENGI~EERING DE51G~ SPECIFifAlIO~ Rev. R Page 1~3 

PkOATPEG 

PWDAT39-38; 
AWDAT37-36; 
A~OAT35-34; 
A~DAT33-32; 

A~DAT31-30; 
AWDAT29-28; 
AWCAT27-26; 
P~DAT25-24; 

AkDA123-22; 
A~DAT21-20; 
AWDAT19-18; 
P~DAT17-16; 

A~DAT15-14; 
A~DAT13-12; 

P~DAT11-10; 
~~DATG9-UF; 

A~DAT07-0t; 
AWDAT05-04; 
AWDAT03-C2; 
P~OATU1-QO # 

A~ADRREG 

~WAORREG1; 
P~ADRREGD A 

IA~ DA1A REfISTER. 

2; %AW ADDRESS PEGISTER. 

----U~ISYS Prior Written Consent Peauired for Disclosure Of This Deta---DOG00390 



UNISYS CORPORATION 
E~TRY/~EDIV~ SYSlfMS GROUP 
PASADENA DE~ELOPMENT CENTER 

-+--------------
1993 5204 

+-------------------------i 
V5~( EXECUTE ~ODULE (y~) 

+~--~~=--~-~----------~----~-------------UNISYS 
COf\fIDEf\lIAL ENGINEERING DE~lGN SFECIFICATION Rev .. B Page 184 

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

IHI M - E R R 0 R ; 
~UL-ERROR; 

PH-ERROR; 
PH-ERROR; 
Pt'AIN-ERR; 
Pl"'BlN-ERR; 
RF'PRTVERR1; 
fil:if·RTYERRO; 
CREGERROR1; 
CREGERFORO; 
SPRBGERR1; 
SPREQERR(l; 
1CUERROR1; 
JCUERRORO; 
LFICUFRR1; 
LFHUERR\J; 
FFICUERR'l; 
f PlCUFRRD; 
ECC-ERROR; 
~11SCERROR; 

Fl"UHRRORA; 
P~UXERRC~1 E1; 

JCU9rRROP; 
ICU8ERROR; 
ICUHRROR; 
1CU6HROR; 
ICUSFFROR; 
ICllliERROR; 
TCU3ERROR; 
lCU2HROR; 
JCU1ERROR; 
JCU(JERROR; 
REW/l.UERR1; 
REWAUFRRO; 
RUfiERR1; 
RE/lf'•"ERRO; 
fiEU'OROR; 
REC:TAfFRR ~· 

38; XlHIS REGISTER CON1AINS All THE ERROR 
XINFORMATION IN THE ~M DATA CARD. 

----UNISYS Prior Writte~ Consent R£ouired for DisclcsurP Cf This Data---0000039L 



UNISYS CCRPORtlTION 
ENTRV/~EDIU~ S~STE~S GROUF 
PASADE~A DE~ELOP~ENT CENTER 

......................... ________ _ 
1993 5204 

+-------------------------+ 
vsar E~ECUTE ~ODULE <XM) 

+----------------------------------------U N I S \I S 
COl'IFIDEfl>TIH ENGINFERING DE~IE~ SFECIFICATION Rev .. B p;q:ie 185 

--~------~--~~---~--~-~-----~~-~- -~----~------~--~---------------------

AUfl-ERROR; 
/\UL-ERROR; 
Fll"'-ERROR; 
Fll-ER~OR; 

P ri, AH;- ERR; 
FIVPIN-ERR; 
SFRBGFPR1; 
SPREGERRO; 
ICUERROR1; 
JCUEF<RORU; 
lfICUERR1; 
lFICUERRO; 
f'CC-FRROR; 
MISCERROR; 
ICU9EFIROR; 
IC U8 ERR 0 R ti 

Xl'll'>ERROR2 

lClJ7ERROR; 
ICIJ6ERROR; 
1Cll5Fl<ROR; 
lCU4FRROR; 
HU3ERROR; 
ICU2ERROR; 
JCU1ERP.OR; 
JflJCERROR; 
F!VUXE-RRORA; 
H'lJXERROR8; 
f<OJIUFRR1; 
RE~1AUFRR{J; 

HA!VERR1; 
RE1HERRO; 
RHIHRROR; 
l'FC1AGERR "fj 

CRE:GERRORO; 
CREf.ERROR1 Ii 

FFICUERR1; 
fFICUERR[,l ti 

1 6 ; 

1 6 ; 

2; 

l ERROR REGISTER USED BYE THf FPULT 
% FIND~R PROERAM. 

% ERROR REGISTER USED EYE THE fAULT 
% FI~DFR PROGRAM. 

% USED BY THE FAULT fINDfR FROG~~~. 

i USED BY THE FAULT FINDEk PROfR~M. 

----UNISYS Prior ~ritten ronsent R'auirpci for Disclosure Of T~is Date---00000390 



UNISYS CORPCPATJON 
ENTRV/~EDIU~ SYSTE~S GROUP 
PASADENA DEVELOPMENT CFNTER 

............ ..,._. _________ _ 
1993 520/i 

·-------------------------+ 
I 
I VSLC E)ECUTE ft'ODUlf <Xft') 
I 
·----------------------------------------UNISYS 

CONFICEl\TIJlL ENGI~EERING DFSJfN SFECIFICATJO~ 

--------~----~---------~-~-----~----~-~-~--~-----~----------------------

DHGFLUS 1 2; .. 
k DREG ~ I1 H IT'S 2 PARITY !?-ITS 
% US FD !Vi,.!\ INLY DUFII~·(: R Aft'1 LOAD/VfR,. 

DRl::GPl'TV1; ,, !VOST S If; a 20 8 ll PARITY. 
ORFGPf<TYO; % LFAST SIG .. 2(1 8 IT PARITY. 
DREG-DIG9; 
Df.IEf.:-DIGe; 
DRFG-DIG7; 
DREG-DIG6; 
CIH.G-DIG~; 

DfiEC::-DIG4; 
l>REG-DlG3; 
DPEG-OIG2; 
DREG-DIG1; 
DRfC:.-DIGO ti 

PT F OD Ji TA 1 u; ~ S Ci FT PT EST FUNCTION (J DATA IN .. 
)'. <USfD DURH•G R llM LOAO) 

liCPREG36; % FARllV ov Efi DREG- 0 I G 4 .. 
fr, CPR E G 3 5; ~ II II " -DIG 3 .. 
iVOPREG34; ~ II u .. -OIG2. 
r·OPf<f:f-33; ~ " " " -OIG1 .. 
frOPREG32; ,,, " II It -DIG(i .. 
DREG-DIG4; % fUf\CTIOI\ Ci ()Jll.8(1°9:16) .. 

DREG-DJG3; ~· " II " (15:12). 
nREG-DJG2; % fl ti " (11:QF),, 
DRE(,-OIG1; ~ fl ll " CC7:t:i4) .. 
DRff,-DIG(l f.i :i; ,, fl .. <03:00). 

FTF1DATA 1 IJ; ~ SC fl PTEST FUNCTION 1 0 AT A IN .. 
% !USED OIJRil\G R JIM LOAD) 

f>'CPRFG3.6; ~' 
.~ fARllY OVER OREG-DIG9. 

rOPREG35; h II II II -OIG8. 
llf·OPfHG34; ~ .. .. " -DIG7 .. 
f1·0PREG33; ~ .. ll II -l'IIGt' .. 

i"OPREG32; ~ .. II " -OIG5 • 
DRFG-DIG9; ~ FUl\CTIOt-. 1 DATIH19:16). 
!HIEG-DIG8; % I! II II (15:12) .. 
DREG-DIG?; ~ .. .. " <11:08). 
DREG-DIG6; i. .. " II ((;7:04) .. 
Df'EG-DIG5 ti ); 

,, fl II CG3:0C) .. 

----U~ISYS Prier Written Consent Prauireo for Disclosure Of T~is Data---00000390 



UNISYS CORP0RA1ION 
ENT~Y/"EDIU~ SYSTEMS GROUP 
PASADENA OfVELOF~ENT CENTER 

+--------------
1993 5204 

+- -----------------------+ 
vsra E~ECUTF ~O~UlE (X~) 

+----------------------------------------UNISYS 
CONFIOENTllil ENGINEERING DESIG~ SfEtlFICATIDN Pev .. 8 Page 187 

f:YHLIT 

l<'OPRFG39; 
fv'OPREG38; 
l<'CPIHG37; 
l<OPREG36; 
l>'OFREG35; 
f(CPREG34; 
f·~OPRFG33; 

l<~CPREG'32 ti 

8YTELJTP 

PTLPTREGO; 
ffCPREG39; 
/l!OPIHG38; 
fVOPREG37; 
1"10PRE636; 
iV!OPRfG35; 
r<OPRE'G34; 
i'f;QPREG33; 
JVOPREG32 f:I 

8; 

9; 

PTL-PTREG 4; 

PTLFTRFG~; 

FTLFTREG2; 
PTLPTREG1; 
PHPTRFGLl ~ 

lFJLEIN 

F1LPTREG2; 
FTLFTRE-Gl.: 
t,FlEG-DIG9; 
DREG-DIG8; 
DREG-DIG7; 
DIHG-DIG6; 
fllH:G-DH,S; 
DREG-OIG4; 
DREG-DIG3; 
DREG-Dif.2; 
DREG-DIG1; 
DREG-DIG(; # 

1 2; 

~ BYTE LITERAL DATA IN REGISTER. 

% (NOT USED CURRENTLY). 

% 8YTF LITERAL DATA lN REGISTER .. 

% 8YHLIT PJlfdTV .. 
~ " 8 Il-7 
% .. 8 IT-6 
~ " 811-5 
% II 8 Il-4 
:;; II 8 I T-:1\ 
~ " 811-t 
% .. El JT-1 
~ .. 8 ll-0 

~ F TR fG (COPY 1) 

% LITFILF DATA I~. 

i ~OST SIGNIFICANT 20 BIT PA~JTY. 
% LEAST SIG~IfICANT 20 BIT PARITY. 
' (USFD DURI~G LITFILE ~A~ LOAD) 

----UNISYS Frier Written tonsent Reouired for Disclosurf Of This Data---OGOU0390 



U~ISYS CORPORATION 
E~TPYl~EDIU~ S~STEMS GROUF 
P~SftDfNft DEVELOP~FNT CENTFR 

+--------------
' 1993 52(''1 

+-------------------------+ 
I 
I VSUO EXECUTE ~ODULF (X~) 
I 
+----------------------------------------UNISYS 

CONFIDENTIAL ENGI NFE RI NG PESIGN SPECIFICATION Rev. 8 Page 1~8 

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

8YTLOUT 

CHGFRTVt;; 
l)RFG-DIG1; 
CRtci-DIG(J ti 

AUf'-CARRY 

JIU-CARRY; 
CARPY-8TOG t! 

F~YSLfN 

RESIDUE; 
AliiCTLPRTY; 
AFREG; 
LRfC: # 

LOf:ICLEN 

A~,COMMANf); 

OFCOMFLT; 
RFCHGERR; 
HlFLlJSH; 
SYS FLUSH; 
FPINVALID t; 

3; 

'2 ; 

/,, . • 

6; 

% EYTE LITER~l Diil~ OUT REGISTEP 
~ AND THE ASSOCI~TfD PARITY. 
2 <USED DURJ~G R-M LOAD/VERIFY) 

% ALL THE CA~RY EITS IN THE AU~ 
% SLILE.(USED IN PATHTfSTS) 

~ REGISTER USED 10 READ THE CONTENT 
1 Of T~E PHYSICAL LENGTH RA~ IN T~E 

~ ~F~tRY REQUESTOR. 
% (USFD FOR ~AINTE~ANCE PURPOSFS.) 

% REGISTER USED TO READ THE CONTE 
% Of THE LCGJC~L LENGTH RA~ IN THE 
' ~E~ORY FEQUESTOR. 
~ CUSED FOR MAINTEhANCE PURPOSES.) 

----U~ISYS Friar ~ritter Consent Feauired for Disclcsure Cf This Data---OG000390 



UNISYS CORFO~ATION 

ENT~Y/~FDIU~ SYSTE'S GROUF 
PASADENft DEVELCPMfNT CENlER 

+--------------
1993 520' 

+-------------------------+ 
I 
1 ~soc E)ECUTE ~ooute <x~> 
I 
t ---------------------------------------UNISYS 

CONflOF~TlAL FNGI NEER I NG DESIGN SFECIFICAlJON Rev. 8 Pe9e 189 

A~AODRESS 

REGE~D; 

~OPREG39; 

~OPREG38; 

~OPREG37; 

~OPREG36; 

~OFPlG35; 

'0PREG34; 
~OPREG33; 
~OPRrG32; 

~OPDJGJT7; 

~OPDIGJT6: 

~OPDJGI15; 

~OPDIGIT4; 

~OFDIGIT3; 

~OPDIGIT2; 

~CPD!GIT1; 

~OPDIGITU * 

16; 2 USED IN REArING THE A~ ADDRESS 
% RA~ CCNTE~TS. 
~ CMAINTENA~CF ONLY) 

z•~l1J%~1~l~%l11al%%JlXX%%~a~r)l%%J%%i%%~%~,%%%%%,J%%t%%X%%~JtXX2ZI% 
% END Of DATA fHAJN RfGTSTER LIST. J 
~%%~~%f%%%%%%%%%%%%%%%%~%%%%i%~%%%%%~%%%%%%%%%%Z%%%X%X%%%%%2X%%1%X%1 

----~NJSYS Prior ~ritten Consrnt RFouire~ for D1sclosure Of lhis Data---00000390 



t--------------
1 1993 52t\4 

UNISYS C0RPCPAT10N 
ENTRV/~EDI~~ SYSTfMS GROUP 
PASADENA DfVFLOF~E~T CENTER 

+-------------------------+ 
I 
I VSOO EXECUTE ~ODULE Ck~) 

UNISYS 
CONFIDEl\JTIAL 

I 
+----------------------------------------

ENGINEERING DESIGN SFECIFICATION Rev. B Page 190 

X~ CONTROL CPRD CHAJN l.JST (~PI~TENANCE) 

~ODULE NAME : ~~C D ,A T E 5/2"!/ES 

C A T f 

Ch A 11\ 

JC12'387; 

VE C; ,XM CO~TRCl C~RD MAINTENANCE CHAIN 
~- 112 BITS LONG .. 

tJlat%J1i'2~a~~~~x1~,,,i211ait%ara~li11a1,z1%1ix2xx1a•t2tai1 
~ CLK~NT2 ARRAY. YEtr111-96] i 

~ --------------------------- . 
% CHAI~ LENGTH --> 1f e11s. % 
~ LOCPTION ------> RtF8. I 
t SDJ PIN -------> P08. % 
' SDO PIN -- ----> L13. PART ~ : 1996 ors3 ~ 
%%%%%%%%%%%t%%%%%%%~%%%%)%~%%%%%%%%1%%%%%%%%2%%iXIX%%%%%21%X 

ERRORIG 1 ; ' error icnore 
OVERRUN 1 ; ): C \IE r rur 
COUNTER ff 1 ; ,, counter f/f 
Cll<BAD 1 ; I clock bed 
Sl<H:LOW 1 ; ~ skew l ()" f/f 
Sl<Ht"I 1 ; ~ s ~ e \ti hi f If 
MOPIFYSl<H 1 . , % irodify ~ k E' w fl f 
Sl<HREG 9; ':<' skew re!"ister 

1%%%%%%%%%l%%%%%%%%%t%%%%%%%,%%%%%%%%%%%X%%%%%%X%Xl%iX%%%%%1 
) STOP ARRAY. YEC(95-UJ I 
% ---------------------- x 
% CHAI~ LENGTH --> 96 PITS. 2 
X LOCATION ------> K4NG. I 
~ SDI PIN~------> C15~ t 
2 SDO PIN -------> H14. FART # : 1995 7307 I 
~~~i~i~~%~X~%it~%%2il~!~t%~~%a%%11%a%ZXt%%X~!%%12~%%%,%%121% 

At-ID.ff 1 ; % A f\' I) STOF FF • 
0 R. FF 1 • , ~ CR STOP FF. 
PHTRIGGfR 1 ; 'Y PRE:TRIGfFP .. 
UNUSED.F 1 ; % not used .. 
f PAf~FMPRI< 1 ; ' current PC i s marked for a STOP. 
LrnUHO.D 2; ~ n ct usec 
A~; .. Uf\iUSEDE 1 • x " , 
OR.UNUSEPR 1 ; ' " 

----L~ISYS Frier ~rittEn ConsPnt Pecuired for eisclcs~re Of This Data---000u0390 



UNISYS CORPORPTIO~ 

ENTRY/~EDlUr SYSTF~S GROUf 
PASADEN~ DEVELOP~ENT CENTER 

+-~-- ---- -- -----
1993 5204 

+-------------------------+ 
I 
I vsao EXECUTE ~ODULE (X~) 
I 
+----------------------------------------UNISVS 

CONfIOFll.llAL ENG I~EERING DESIGN SFEClffCATlON Rev. 8 Paqe 191 
---------- -------------------------------------------------------------

Ai\. TS!< .. HT 
OR .. "!'Sl<.INT 
AN.SCFTHL T 
OR .. SCf11HT 
AND,. INTRPT 
Ol'ult'.TRPT 
Af\NOf'!FATAL 
ORNONFATAL 
ANO.FAULT 
OR. FAUL l 
ANTil'l,EOIJT1 
CRTH'EOUT1 
A f\ • P t l • I C C 
OR .. IHLlCC 
AN.ERR.ICC 
OR.FRR.IvC 
AN.l\OR.IOl 
OR .. NOR.IGC 
Af\:,.0.,TRlf 
OR.EX.TRIG 
At>»SYHLUSH 
ORSYSHUS~ 

Af\FFCHFLUS 
ORHCl-iflUS 
flf\D .. POP.fP 
Ofi.FOP.FP 

E=RROR 
INSTR STOP 
STOPOREN 
STOPANDFN 
SOFT .. ti At T 
UNUSED.E 
OFF.LINE 
1EST.MOOF 
UNUSED.( 
S~tC .. INT 
UtvUSFD.E1 
HCLD 
EUPC 
UNUSED.A 
PROSTA-2 
PROSTA-1 
PRCJ~TA-[l 

flHSE.E 

1 ; 
1 ; 
I ; 
1 . 

1 ' 
1 
1 
1 
1 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; , ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 

1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
<, • 
., " 
1 ; 
1 ; 
1 ; 

1 4 ; 
5; 
1 ; 
1 ; 
1 ; 

H.J; 

~ AND t~s~ tiwer interru~t to STOP 
i O~ task timer interrupt to STOP. 
~ ~ND soft halt to STOP. 
" OR sett halt to STOP. 
x A~D intErrurt to STOP. 
2 OR i~terrupt to STOP. 
% AND noniatal error to STOP. 
% OR nonfstal error to STOP. 
' AND fault to STOP. 
~ OR fault to STOP. 
% AND timEout1 to STCP. 
% OR timeout1 t~ STOP. 
~ AND real t1we 10 comolete to STO 
l OR real time IO CCITClPte to STOP 
% A~D error IO co~ptete to STOP. 
' OR error 10 complete to STOP. 
~ AND norrral IO co"plete to STOP. 
~ OR normal JC comolete tc STOP. 
' ~~D EXT trigger to step 
) OR fXT trigger to stop. 
' AND system flush to STOP. 
% OR system flush to STOP. 
I AND fetch flush to STOF. 
% OR fetch flus~ to STOP. 
% AND fOP fetch paoe to STOP. 
I o~ rop fetch paoe to STOP. 
:1. GUT PVT S: 
'Z fake error 
% INSTRUCTION STOP indicator. 
, free1e control stop or enable. 
~ tree7e control stor and enable. 
~ ~oH halt. 
% not used. 
r off line.re flush to STOF 
')' test fTlOdea 

~ not useci. 
~ SMC intfrrurt .. 
,. not used .. 
i tcld ccnparison data. 
~ fUPC cc11pariscn data. 
r rot used .. 
~ rroc. stat€ comparison data bit2 
,, " 1 
~ •. c 
~ not U!'e:d., 

----U~ISYS Friar ~ritten ronsent Peouirec for Disclosure Of This Dsta---~0000390 



UNIS~S CORPORATION 
E~TRW/MEDIU~ SYSTEMS GROUF 
PASADENP DEVFLOP~fNT CENTER 

f--------------
1 1993 52L4 

+-------~-----------------{ 
I 
I V500 EXECUTE ~ODULE (X~) 

I 
+----------------------------------------UNISYS 

CONFlOENTIPL FNGlNEERING DESIGN SFEfIFICATJON Rev .. 8 PaQe 192 

EfliCCti;PUPC 1 ; )' IJ pc ccrn~ariscn e ri ab t e "'it. 
FALSE.(' 2; A: fl 

PROSTASL-2 1 • _q 
,, Prtoblt> st 011 on ore c .. state bit ( 

PROSTASt-1 1 ; 'Y " 1 
PROSTASL-fj 1 ; '-' .. 0 
PP STOP ft\' 1 ; " tsckplare STOF eriable .. 
lOCALEN 1 ; 

.. local Sl 0 P EfH!ble., " 
NOT.FRO~TA 1 ; ,,. stop on NOT of prccessor state. 
OR.EUPC 1 • , ~- Ci R eupc to STOP. 
OR.Pl'OSTA 1 ; r. OR processor state to STOP. 
fAlSE .. B 1 ; x fl(i t \JSfO., 

AHi.EUPC 1 ; ' ~ N D E'UPC to STOP. 
llt-.D.PROSTA 1 ; ~ JI N D i::rccesor s t a t f' to STOP .. 
fHSF./.\ 1 ; ~ net used 

Cr~E-ND; ~ erd of ch a i 11,, 

----LNISYS Prior ~rittEn ConsFnt Reouired for Disclcsure Of This Data---OU000390 



UNISVS COFP0~AT10~ 

ENTRV/rEDIUM SVSlf~S GROUP 
PASADENA DEVELOPMENT CENTFR 

UNISYS 

+--------------! 1993 5204 

+~------------------------+ 
I 
I VSfi( EXECUlF ~ODULE (X~) 

I 
+----------------------------------------

COfl'f IDEf\TIAL ENGJNFERING DESIGN SFECIFICAllON Rev. 8 Pege 19~ 

,~X%,%%~}%%tl~l%%X,i%~i%%~~~,,,2,l~r~%%2J~%2%%%%%%%,11%1~%2~%12%121t 
% END OF C~AJN LIST.START REGISTEP LIST. % 
,2~~~%~iit,%a~izr%ai~~%%%%%2l,12xr%%f,J!l%~2%1i11!t1ix1iz%1,xx212122 

HElISl HC; 

f Al. SE 

fJ\LSE .. JI; 
fALSE.,B; 
fl.\LSE .. C; 
fALSf .. E ti 

UHiSEDCOPM 

UNUSEV.A; 
llNUSED.E:; 
lHHISFD.C; 
UNUSE!:O .. D # 

UNUSEOTEST 

OR.IJNUSEtiB; 
AN.lJNUSEDi:; fi 

PROST PT 

FRCSTJ'.1-2; 
PROSTA-1; 
PROSH-0 f:I 

f~(;SfATCFN 

FROSTASL-2; 
PRO~lASL-1; 
PPOSTA~l-0 Ii 

/, . 
' , 

2. • 

3; ' FROCFSSOR STAlE CO~PA~ISON REG. 

2 PROC STPTE CO~PARISON ENABLf REG 

%%~i~2~%%%%%%~%%%%%%%~%x2%2xi1%%%11~~12%,~%2%%%112i11ixx,%ii11,,ar%r 

) END OF ~AINTENANCE C~AIN REGISTER LIST. I 
~2%l~~%ti%2%!'2,~%%*%%1%2%%%~~ti%X,2%r~%!%2%J~Z2%,%112%2%%2%1%2%%211 

----UNISYS Prior Writt~n Ccns~nt P.eouirto for Disclcsure Of This Data---UC000390 



+--------------1 1993 5204 
UNISYS CORPOPATION 
ENTRY/~EDJ~~ SYSTE~S GROUP 
PASAtENA OE~ELOP~ENT CENTFR 

+-------------------------+ 
I 
I V5GO E~ECUTE ~OCULE (X~) 
I 

UNISYS +-----~~---~-~------------~--------~-----
CONF I OEfvTI Al ENGINEERING DESJG~ SFEflFICATION Rl?v. e Page 194 

XM DATA CARC CHAifv LIST ('AJNTE~ANCF) 

~OO~LE NA~E : X~D DATE t/25/85 

ll AT F 

CHA IN 

J0123R7; 

YH; 2X~ DATA CARD ~AINlE~ANfE CHAIN. 
% 112 BITS LONG. 

%%~%~%%%%%%%%%%~~%%%%%%%%~%%%l%~%X%,1%%%%~%%%%%%,%%%%~,%1~%% 
~ Cl~~fv12 ARRAY. YED[111-961 I 
~ --------------------------- % 
r C~AIN LENGT~ --> 16 BITS. % 
% LOCATION ------> RfF8. X 
J SDI FIN -------> PCP. I 
~ SDO PIN -------> l13. PART # : 1996 0053 % 
~2%%trtxr2%12,~r~%%%22%%%tJ,ri,1rxrtx~x2rfxrr~xzr1111,2xri,1 

ERRORIG 1; ~ error i9nore 
O\<FRHUN 1 ; 2 over r tJ r 
COUN1FRFF 1 ; % count Pr f /t 
CLKBAD 1 ; r clod rad 
Sl<HilOW 1 ; "' skew l 0" ti f 
SI< H:f.'l 1 ; ~ skew hi fl f 
l\iO[llfYSKn 1 ; x trroc:H f y sh:lo' f /f 
Sl<E\d?FG 9; r s k E' w register 

~,%lii~%%~%%,1%%%%%%%~%i%%l%t%%%%l%~~%ti%1%2Xl%%1%2Z1~%%X2%% 
~ STOP ARRAY. ~f0[95-Dl % 

~ ---------------------- r 
l CHAl~ LE~GTH --> 96 BITS. I 
' LOCATION ------> K4D4. % 
~ SDI PIN -------> C15. 2 
~ SDO FJN -------> H14. PART # : 1995 7307 I 
%~2~~,2~l~l~~%%1%~%%%,%~X%,%XJ%~%%%%2%Xi%,%Z%iZ%2%%1%~%%%1%% 

HD. f F 
0 R. ff 
PRETRIGGER 
MSD~TAHIT 

~"1SAC·DRl·ill 

NOTUSED3 

1 ; 
1 ; 
1 ; 
1 ; 
1 ; 
6; 

~ 

~ 

i; 
i; 
' /, ,. 

A~D ST Cf f F .. 
OR SlOF ff" 
FRETRIGC:E~ .. 
Rf=i'l;O'Bf:t 1\1 s DATA HIT .. 
HiV:FMGH MS At'DRfSS HIT., 
!\· 0 T us Er· 

----L~JSYS Friar Written Consert Reouirec far DisclcsLre Of T~is Data---OC0~0390 



UNISYS CORFCRPTIO~ 

ENTRY/~EDIU~ SYSTE~S GROUf 
PASAOEl\A DtVELOP,ENT CENTER 

+--------------
' 1993 5204 

t------~------------------t 
I 
I VSGO fXECUTf ~ODUlE (X~) 

I 
+----------------------------------------UNISVS 

CONFlDEl\TIAl fNGl~EFRlNG DESIGN SFECIFICATIOI\ Rev. B Page 195 

ANrtSDATHIT 1 • • % STOP AND,Ofli RHH~EHIHO MSOATHIT .. 
NOTUSE[•t 1 ; '.Ii rot us I> d. 
.Af\lfv'.SADfHllT 1 ; ~ STOP At\r·,ON REMFIViBERED ft'SADRl-ilT. 
NCTUSED4 1 9 ; ~ not liSFd,. 

Al\D. FFfl,Jl.R!< 1 ; '.% STOF ANf ENAELE ON FPAGE f>'.ARl<EO .. 
O~ufFl"'AP!c 1 ; ~ STOP OP ENABLE ON f PAGE fv'l'RKEO. 
NOlUSED5 1 2 ; 

., 
I, rot usec .. 

~S.DATP. 1 6; % ff~ ASS SlCRE STOP DATA VALUE 
MS.ADDR ~ . 

. " ~· l't>SS STC:RE ST OP At.DIHSS VAl UE 
S/£ .. FALSE 10; A: L, c BIT COl'vlPARE SH ECTS -NOT USED 
~SDATC(llV:ff\1 1 ; 

"' 
ENABLE COl"FPIH CF ftlSTORf DATA 

ri'SADPCOl'f'.f:N 5; I, ENABLE CO f>I PARE Of !"STORE AtDRESS 
8PSTOPEN 1 • 

. " /, I? AC I< PLANE STOP fl\IABL E 
NCTUSED? 1 ; ~ 
f\OT.,fl'.SADFi 1 ; '.¥, SlOF I f ~'OT EGU!IL TO "'1 SA DR REG .. 
OR.tr,SPATtl 1 ; ~ ~:ASS STORE Dl\TA STOP OR ENABLE .. 
ORat"'SAOR 1 ; •· I, fr ASS STOPE ADDR STOP OR ENAPLE .. 
NOTUS YE Di 'I • . , % 
A ND B ""s I) Al A 1 ; ~ ~:ASS STCRE nATA STOF AND ENABlF. 
AND .. ~'SADR 1 ; ~ ~·ASS STORE AODR STOP ANO ENABLE .. 
NOTUSEDO 1 ; 

"' 
Ct-<NFl\:D; ,,, ENO OF ch n" 
%i~)%~l!X~%%,%%%%%i%%J%%%%X%%%%2!r22%i%,J!,!2%1%l!Z21111!%2illJ2~1'' 
% END OF t~AIN LIST.START REEISlFR LIST. X 
%%%~~la~•%%1%~i%xial)2~~~~~~2~%2ii2~i~XlX%2)%1%Z~)%~12112J%1•1'11t~I 

RfHIST HD; 
)lPfRE ARf NO REGISTERS IN THIS 
%CHAIN .. 

%2~%~%%i%~%%%lr%%2,%%~%%~%%~%%%%~%%%%%%X%%%%2,22Xrl2%111%X%171JllllX 
2 END OF MAINTENANCE CHPI~ REGISTER LIST. t 
%~%,%~~~2%Xa%%%a,%%%ti~liJXi~l%JJ)iJtl,)lt~~X2l21,2lllZ•X%11%)112l22 

----DhISYS Friot Writt~n Consent REauired for Disclosure Of This Data---DGD00390 



+~-------------
1993 5204 

UNISYS CORFCRAlION 
ENT~Y/~FDIU~ SYSTE~S GROUP 
PASADENA DfVFLCP~ENT CENTER 

+-------------------------+ 
I 
1 ~soc E~Ecu1E ~ooutE <•~> 
I 

UNISYS 
CONFIDF~lIAl 

+----------------------------------------
ENGINEERING DESlfN SPEtIFICAlJON 

7.2 

7.2.1 

7.2.2 

STOP LOGIC 

STOP ~ODES 

there ere three mcdes of steeping cloc~s in the X~: the 
livefreeze, the ceadfrPeze, ard the •&irtenance step. The 
first two are >~-self stops. The La!t is an extPrnal stop, 
caused by the Systew ~sirterarce Ccntrcller (SMC), rreking 
th~ rraintenencP group tlock enable term felse on the 
fcllo~irg clock. T~e rraintenence control logic, on each X~ 
cerd, freezes t~~ entire rrodute excert for the maintenance 
rsths. 

STOP CONDITIONS 

renditions c&using an )~ to stoc itself, or to te stoPoed, 
are t~e fellowing: 

functional, non-error conditions <detected ~Y the ~~) in 
~~ich t~e X~ ~ust ~ait for an extPrnal event to occur 
tefore tortinuinq. Such conditions always cause the 
livefree1e <See 6.2.1). 

fatal interral error conditions, detected ty the X,, 
which cause the rlPadtrePze star end flag the S~C. The 
ERRORO~ and ERROR tit on the chain, w~en set, in~itits 
t~e deecfreeze stor f ron takirg ~lace and prevents 
invoking the s~c. Internsl error detPcticn is descritPd 
in 7.3. 

Select9ble stop on witrococe addrEss natch. The 8RKPT 
register on th~ maintfnerce c~sin is rorrparPd to th• 
next wicro-instrutticn addrfss Brti on the ne,t clock; a 
flir flop sets to inditete a ~atch. ~hen t~ere is a 
natc~, e siqnal is sent to t~e s~c. 11 the address stop 
enable is en, Livrf rF~ze ts~es pltce on this clock. The 
CREG witt contain the wicro-instruction of the stor 
address, s1nce the clock stops prior to execution. 

External conditions, sue~ as: errors detected within 
other wodules or othfr systerr-releted events, which 
result in s maintenance ~tor. 

----UNISYS Frier ~ritten Consent REouired for Disclrsure Oi This Deta---00000390 



+--------------
' 1993 5204 

UNISYS CORPORATION 
ENTRY/~EDIUM SYSTE~S GROUP 
PASADENA DEVFLOP~ENT CENTER 

+- -----------------------+ 
V50~ E)EfUTE ~ODULE (XM) 

UNISYS 
CONFIDEf\iTJAl 

+----------------------------------------
ENGINEERING DESIGN SPECIFICATION Rev .. 8 Page 197 

7 .. 2" 3 l~TERNAL SOURCES TO X~ ~AJNTENANCE STOP lOEIC 

There 're t~o STOP LCGJC arreys on the X~. 
toard. 

-Jnouts tc stop lcoic on ED 

- 8 bit corrpar~. 

On'° or E' a ch 

1. ~ass store addres~ 
?. ~as~ store data - 1( Leest sipnif icant tits 
3. Tisk Nuwter hit 
4. fnvironwPnt number Ht 

-Irputs to stop logic or EC 

1. Processor State - 3 ~it corrpare. 
2. EUPC - 14 bit corrrare. 
3. Fetch flus~ - bit-bigh test. 
L. Systerr Flus~ - bit-bigh test. 
5. Norrral JO Corrplete 
~. RP~t Tirre IO Cowrlete 
7. IO Error 
R. TiWf'OUt 1 
9. Fault 

1D. Corrected Error 
11. lrterrupt 
12. Fetch Fage Mar~ed 
13. Tes~ TimPr Int!rrupt 
14. f~ternal trigger 

----UNIS~S Frier Written ConsPnt Pfouired for Disclosure Of This Date---00000390 



i--------------1 1993 5204 
UNISYS CORPORATION 
ENTRY/~EDIU~ 5YSTE~S GRO~F 

PASADENP DEVtLOFMENT CENTER 

+-------------------------+ 
V5CO E~ECUTE ~ODULE (X~) 

UNISYS 
CONFIDENT JAL 

+----------------------------------------
ENGI~EERING DESJGN SPFCIFICATJON Rev. B Pege 198 

7.3 

7.3.1 

ERFOR DETECTION 

Tbf ~~ detects tte follc~ino fatal errors: 

1) Farity error in dat& reth 

2) FPus and ~Bus Parit~ Error 

?) Stack Cverf lo~ 

4) Stack Underflow 

5) Instructicn Ti~eout 2 

~~Fnever one of these ccrditions is detected, deadfreeze 
takes place and MOD_~ROkEN is sent to the S~C, unless the 
FRROROK iE set. Fae~ of these errors, sets a bit in the 
<ontrol chair in acditicn to the deadfrpeze flap. 

FARITY ERRORS 

Farity is c1rrieci throug~out the aata path, and ta a 
cErtein extent, t~rouoh sEctiors cf the ccntrol lines. An 
Error detected bv the receivPr sets a Flf to indicate the 
fault. T~e output of ttis F/F is used to ~old the state of 
t~e wodule for one clock until the clock chic turns clocks 
cff. 

F-eus PARITY ERROR 

P single tit error dEt@cttd at th~ irput to the Feus, in 
Fither the control er aeta field, will pet reported as a 
future oo error. In adaitior, the ~~will look at the NOTRV 
f/F cs~ctior 7.6) Brn the fiedd that indicates an OPLIT 
branch before determirirq when to stcr the module. 

lf the XM is in e retryable state and an error is detected, 
then a d~edfreeze condition is repcrted. If the x~ is ir a 
rcn-rEtryable stst' end ar error is detected, it will wait 
until the next OPLIT tranch before deadfree1ino. 

----U~ISYS Frior ~ritten Consent Reouired fer Disclosure Of This Data---DOODD390 



+--------------
1993 5204 

UNISYS COPPCRATIO~ 

ENTRV/MEDIU~ SYSTE~S GROUP 
PASACENA DE~ELOP~ENT CENTER 

·-------------------------f 
I 
I vsao E~ECUTE ~ODULE <x~> 

I 
Uf\IJSYS 
CONFIDHiTUIL 

+----------------------------------------
ENG 1 NFE PING DESlGN SPFCIFICATION Rev. 8 Paqe 199 

7. 3 .. 1 FARlTY FRRORS (Continued) 

RBUS PARITY ER~O~ 

A single bit error in tte ~8US data er control field ~ill 
set a dFadfr~Pz~ F/F. 

CIHG F~PITV 

CREG Peritv grror sto~. trePzFs the )M iw~ediately u~on 
detPction ot a uWord Daritv error and sets CREGERR This 
~ill preserve date inteqritY tc alto~ the maintenance 
sutsystem to attew~t rricrc-instruction retry <See Sectior 
7. 7). 

ICU PARITY 

Eac~ data scurcP 
1.dtf-> it. The 
paritvs. It is 

to the ICU has 2 
ICU ha~ e 2 bit 
checked et eac~ 

validatt: data 
i?Tror i.Hl s<"t 
dc:idtreeztc. 

intenfity throuqh 
an ICU Fsrity Frror 

~P~S STORF PARJTY 

parity tits esscciated 
rath ~hich transfers the 
receivino function to 

tte ICU. Any ICU Parity 
flag ~hich ~ill csuse a 

~ass Store has ECC storPd with the data which provides 
Single Bit Corrett/Double Pit Detect (SBC/D8D) if done bY 
the SMC. Refer to Arrendix D. 

----U~ISYS frior Written Consent ~'ouirea for Disclosure Of This Deta---nooCD390 



+--------------
' 1993 5204 

UNISYS CORPORATION 
ENTRY/MEDIUM SYSTEMS GROUP 
PASADENA DEVElOFMENT CENTER 

+-------------------------+ 
V500 EXECUTE MODULE (X~) 

UNISYS 
CONFIDENTIAL +--------------~-------------------------ENGINEERING DESIGN SFECIFIC~TION Rev. B Pape 200 
------------------------------------------------------------------------

7.3.2 

7.3.3 

STAC~ ERRORS 

The rricrocode stack may be incorr~ctly used either by 
hardware fault or microcode error. The discernable errors 
are overflow and underflow, as described in the followinq 
paragraohs. 

STAC~ OVERFLOW ERROR 

Stack overflow, i.e. trying to push the fifth entry into 
the four deep stack, sets a bit (SOVFLO>, in the 
stackpointer control logic, f laqging the overflow 
condition. Stack overflow also sets deadfreeze COFREEZ). 

STAf~ UNDERFLOW ERROR 

lrying to pop an empty stack will set a bit (SUNFLO), in 
the stackpointer control logic, flagging the stack 
underflow condition and setting deadfre~ze (DFREEZ). 

uINSTRUCTION REDUND~NT ~UX COMPARISON 

In order to provide neces$ary ianout the top 12 bits of the 
ucode address multiplexer wust be replicated. An outout of 
one instance of the mux is fed to a comparator on the next 
to verify that they are outputting t~e sane address. Eac~ 
instance has its own cowoarator and will be chained if more 
than two instances are reouired. 
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7.4 ~ISTGRY FILE 

The history file stores the uPC value of the last two catls 
or branches to allo~ back tracing of ~icrocode fro~ an 
error or stop condition. 

The addresses found in this file are "address of branch" 
plus one. The historv file pointer will point to the 
oldest branch 8ddress. 

7.5 uwORD BREAKPOINT ADDRESS REGISTER 

This 14 bit r,gister holds a micro-instruction address that 
gets compared to the output of the micro-instruction w.ux. 
It is shifted via the maintenance chain and the comparison 
is also enabled by a bit in the maintenance ~hain <STOPE~). 
If a compare eoual is detected and STOPEN is true, the 
clocks to the module are stopped on the following clock. 
At the saw.e ti~e, the SMC is informed that a mate~ has been 
found. 

7.6 INSTRUCTION RETRY 

Pf ter certain fatal errors inside the processor, MP can 
retry the instruction bv Flushing FETCH to the current PC 
inside XM, provided that the NOTRY flag is not set. 

The XM ~icrocode sets th~ NOT~V flag once a critical state 
inside the processor or m~mory subsystem is altered, e.g., 
after a memory write or updatinq of the global COMS. 

The PC is obtained from the current fetch page entry 4. 

----UNISYS Prior Written Consent REouired for Disclosure Oi This Oata---00000390 



+--------------1993 5204 
UNISYS CORPORATION 
ENTRY/MEDIUM SYSTEMS GROUP 
PASADENA DEVELOPMENT CENTER 

+-------------------------+ 
V500 EXECUTE MODULE (X~) 

U~ISYS 
CONFIDENTIAL +-----------------------------~----------ENGINEERING DESIGN SPECIFICATION Rev. B Page 202 

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

7.7 MICRO-INSTRUCTION RETRY 

7.7.1 

~icro~instruction retry may take plac~ under only one 
condition: C~EG parity error. 

On a CRfG paritv error, tne 
X~_STOP_TIME wire, prior 
wicro-instruction and can read 
at fault (actually UPC-1). 
~aintenance syste~ can rewrite 
and allow the XM to continuE. 

s~c is notified, ~ia the 
to the e~ecution of the 
the UPC to get the address 
With this information, the 
the CRAM ~ith correct data 

CONTROL STORE SPARE RAM ALGORITHM 

A spare RAM exists to increase the Mean-Time between 
repairs due to a single PAM failure in Control Store. 

Assu~ing the module ~as detected a parity error in Control 
Store, and this is a single bit error, then the MP would 
start the recovery algorithm. First, by shifting the chain 
out, it would read the contents of the UPC <micro program 
counter) to determine which microword is in error. Second, 
it will compare the contents of the CPEG with those stored 
on disk to isolate the bit at fault. Once the bit position 
is known, the software would shuffle the bit to be replaced 
into a bit in the chain that loads the spare coluwn. Now 
the data is ready to be transferred to the module. To 
~repare the rrodule for the switch between the spare and the 
error bit, the MP would load the value corresponding to the 
CREG-bit-in-error in the SELREG. It should be pointed out 
that the S/W must be smart enough to map bit n to a value 
between 1 and 27 before selecting which slice should 
receive it on it's SELREG. If the other SELFEG's contain a 
value of zero, then it's spare is disabled. 

Figure 7-1 is a block diagram of the 27 2-1 multiplexers 
along with their SElREG/OECODER logic. The 1 of 32 selects 
one, if any, of the bits to be swapped with the spare 
colu~n. This path complEtes the replacement al9orithm. 
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FIGURE 7-1 SfARE RA~ ~ux TO C~EG 
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7.8 MEASUREMENT OP REGISTER (MOPREG) 

MOPREG is a 
significant 
contents to 
loading of 
(INTCMD=03). 

32 bit register t~at !oads via the 32 teest 
bits of the ICU SPIN mux and routes the 

the backplane for use in software measure~ents. 
the register is enabled by an internal command 

7.9 ~ASS STORE ECC ERROR 

On a mass store parity error, the S~C is notified prior to 
the use of the data, the clock havinq been stopped before 
execution of the microword, or th~ reloading of the "ass 
store register. With the address of th~ faulty word in the 
"ass store register, the data from wass store and the ECC 
bits from the mass store ECC r~gister <ECCPEG), the S~C can 
calculate the correct contents of that location. The data 
rray be rewritten into mass store and the execution of the 
microcode continued. 
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8 

8.1 

TESTABILITY 
=========== 
MEMORY REQUESTOR TESl BUS 

This bus is made up of control and status tits fro~ alt of 
the reauestor units. The function of this bus is to route 
trese control bits over to the data path via the LPCTR 
lines of REA~. 

Reouestor command 1C will put the unit into the Test ~ode, 
where the AW bus drivers will be disabl~d and the control 
information wilt be visible on t~e lPCTR lines. Various 
commands will activate various control/status bits. 
~eQuestor command 10 will put the unit back into the nornal 
mode of operation. For details on the co~trol/status bits 
in the Tbus, refer to Appendix f. for details on which 
control/status bit is on during a particular command, refer 
to the functional test microcode for the memory reouestor. 
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8.2 INTERNAL FBUS 

Internal Fbus allows the Function test wicrocode to write 
into the Fetch pages and set various Fetch page related 
ftaqs without havinq anything to do ~ith Fetch itself. 

The bus is enabled via an internal command CICMD=08) and 
disabled via another internal co~mand (IC~D=C9>. Having 
enabled the Internal Fbus, the test microcode can do any of 
the following. See Figure 8-1. 

a. ~rite into Fetch page 1, any page, any entry. 

b. Write into Fetch page 2, arv page, any entry. 

c. Set Data Hit and Optimal flags selectively for any page. 

d. Selectiv~ly shove each page. 

The following must also be noted. 

a. IFBUS1 and IFBUS2 share a common rage address. 

b. IFBUS1 and IFBUS2 share a common entry address. 

c. IFBUS1 and IfBUS2 ha~e separate toad lines. 

For a more detailed description and CREG bit assionments, 
refer to Appendix C. 
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8.3 INTERNAL RBUS 

Internal Rbus allows the Function Test microcode to set 
RBUSQ/OPQ VBlid bits, without actually writing the data, as 
wetl as cause faults and non-fatal errors. 

The bus is enabled via an internal com~and C1A) and to stay 
enabled, the command must stay valid throughout the entire 
operation. Once the co~mand is switched, the internal RBUS 
will be disabled. Refer to Appendix c. See Figure 8-1. 

INTERNAL RBUSC TAG GENERATION 
============================= 

The reason ITAGC6:5) are not present is that ITAGC4:4)=1 
~ill produce a Write Tag, and ITAG(4:4>=0 will produce an 
RBUS/OPRND oueue tag tased on ITAGC3:3). The fottowing 
table will illustrate the tag generation. 

lTAGC4:0) 

10XXX 
GCXXX 
01~XX 

ACTUAL INTERNAL TAG GE~ERATEO 

1010XXX 
1100XXX 
1101XXX 

;RBUSQ TAG 
;OPQ TAG 

Where ~xx has the following neanings: 

ITAGC4:3) 

10 
00 
01 

INTERPRETATION Of XXX (X2, X1, XO 
-----~----------~----------------X2, x1 = XM page nu"ber, )0=0 

X2, X1, XO = RBUS queue entrv number 
X2, X1 = XM page number 

XO = 0 --> Operand A 
XG = 1 --> Operand B 
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8.3 INTEF~Al RBUS lCcntinued) 

INTERNAL R8USC ERRO~ ~ECTOR GENERATION 
====================================== 

The setut fer the Errcr Vector Generstion does net allow 
for all errors to te generated. Orly 1 ncnfatal error can 
te generated, and 1 fault can te gererated. The follo~ing 
table will illustrate t~e Errcr Vectcr Generation. 

1ERRVECC4:4) ERROR VECTOR GENERATEO 

0 
1 

COCL1 CNcn fatal errcr) 
100C1 (Fatal error = fault) 

~ate: IDAT~ALID must be "C~" t~e clcck after ITAG has been 
sent, and at the sarre clock IERRVEC i~ sent in order 
to accett the irforrraticn. Refer to the following 
tirrir9 diagram fer details: 

FIGURE 8-2 I~TfPNAL BUS Tl~ING 

1 1 1 . 1 . 1 1 1 
1---- I ----1---- 2 ----1---- 3 ----1---- 4 ----1---- 5 ----1---- 6 ----1----7 
1 1 1 1 1 1 1 

CLOCK 

1--1 1--1 
1 1 1 1 
1 1_1 1 

--1 1--1 1--1 1--1 1 
1 1 1 1 1 1 1 1 
1_1 1_1 1_1 1_1 

INTCMD 
lntcmd=15 

· IRBUSCLD 

-----------
\I '' '' ,r--------

ITAG 
1 a \ b \ c I 

-----------I\ ___ /\ ___ /\. ___ !'---------

IDATVALID 
8 b c 

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

\ I \ I \ I - - -\ I 
\ b \ c I 

I \ I \ I \_ - -
IERRVEC 

I a 
-----------------I\ __ _ 
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APPENDIX A PTEST FUNCTIONS -- ----- _,,.... ------ --------------..---

SUMMARY Of THE PTEST FUNCTIONS 

Con\/ention: 
PTIN: 
09,D8,D7,D6,D5,D4,D3,D2,D1,D0: 
PT REG 

B3,B2,B1,BO: 
rm,nJ: 

PTEST(lJ): 

PTEST data input 
Diqits in PTIN 
PTEST register 
It is either the current value 
or the new value of the PTEST 
registEr (de~ends on context) 
Bits if1 PTREG 
Bits, start from mth bit for n 
bits c~, m-1, m-1,~ •• , m-n+1). 

83 = 0 If PTIN.[31:4J <> 0 Cf rror report from FETCH ) 

B2 :: 0 If undigit in PTIN 
81 = a If PTIN.(0:1]=1 <Odd address> 
BO = 0 If Oigit 6-0 undiqit <Address undigit) 

PTEST(1): Used for Environment Table Entr~ and ~emory Area Table 
Entry check. 

B3,B2 = Don't care 
81,BO = 00 If 0 <= 09 <= 9 

01 If 09 = 4"0" 
10 If D9 = 4"C" 
11 Else C=4"ft",4"8",4"E",or 4"F") 
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APPENDIX A PTEST FUNCTIONS (Continued) 

PTEST(2): Leading zeros detectiofl 
PT REG :::: # of leading zeros in PTIN 

-· 0 if PTIN = 1) XlO<XXXXXX 
1 if PTIN = 0 0 )()()()()O<XX 
2 if PTIN = 00 I) )()()()()( )( )( 

3 if PTIN = 000 [) ~ )( )( )()()( 

4 if PTIN = 0000 " )( )( )( )( )( 

5 if PTIN = 00000 D )( )()( )( 

6 i f PTIN = 000000 0 )()()( 

7 if PTIN = 0000000 D )( )( 

8 if PTIN = 00000000 D x 
9 if PTIN = 000000000 D 
4" A" i f PTIN = 000000.ClClOO 

where 
D: non-1ero digit 
X: don't care 

PTEST(3): Undefined 
PTEST(4): Undefined 
PTEST(5): Undefined 

PTEST(6): Zero detection 
83 = 1 If 1>9="0" 
82 = 1 If D8, 06, 04, tl 2, and 00 
B1 = 1 If Dig it 8-0 all zero 
BO = 1 If PTIN=O 

PTEST<7): Undefined 

PTEST(8): For Integer OP's 
83 ::: 1 lf 09<>0 or 08<>0 or D7<>0 
82 ::: 1 If D9<>0 or D8<>0 
81 ::: 1 If 09=0 
BO = 1 If 06=" D" 

<10 coded as 

are all zeros 

10109) 
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/lPPENDIX A PTEST FUNCTIONS (Continued) 

PTEST(9): Siginificant digit detection 
Test for lOAD ~AT routin~ 

83,B2 = 00 If 1 significant digit 
01 If 2 significant digits 
10 If 3 significant digits 
11 If 4 siqnificant dipits 
00 Else <strange??) 

where D: non-zero digit 
X: Don't care 

81 = 1 If D6=4"D" 
BO = 1 If D807=4"0D" 

PTEST(A): Encoded pass function 
PTREG = DO If PTIN<"A" 

= "A" If PTIN=4"10" 
= 0 Else 

PTEST(B): Pass Digit 2 
PTREG = D2 

PTEST(C): Trailing iero detection 

in Digit 
in Digit 
in Dig it 
in Diqit 

PTREG = 10 - nuw.ber of trailing zeros in PTIN 
<10 coded as 10108) 

= 0 if PTIN = 0000000000 
1 if PTIN = D 000000000 
2 if PTIN = X D 000000CO 
3 if PTIN = XX D 0000000 
4 if PTJN = XXX D 000000 
5 if PTIN = XXXX D 00000 
6 if PTIN = )()()(XX D 0000 
7 if PTIN = XXXXXX D 000 
8 if PTIN = XXXXXXX 0 00 
9 if PTIN = )l)(~XXXXX D 0 
A"A" if PTIN = XXX~XXX•X D 

where 
o: non-zero digit 
X: don't care 

9-2 
9-2 
9-2 
9-2 

<OOOCJOOOD X>I) 
<OOOCJOOD)( >Ot> 
<OOOtiOD~X lOO 
(0000DXlOC )()() 
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AFFENOI)( A PTEST FUNCTIONS (Continued) 

PTESTCO): Undigit check 
Sign detection 

83 = 0 If 09 = 4" D" 
82 = If D9 = 4" 0" and 08-DO <> 0 
81 = 0 If 09-02 has undiqit 
BO = 0 If D8-1>2 has undigit 

PTESTCE): Pass DO 
PTREG = DO 

PTFST(f): Leading zeros in UA Zone data 
Check UA numeric digits only (08,D6,D4,D2,D0) 
PTREG = number of leadinQ zeros in numeric digits 

= o if PTIN = ~ o xxxxx~xx 
8 if PTIN = X 0 X D XXXXXX 
6 if FTIN = X 0 ~ 0 X D XXXX 
4 if PTIN = X 0 X 0 X 0 X 0 XX 
2 if PTIN = X 0 )( 0 X 0 X 0 X D 
0 if PTIN = X 0 X 0 X 0 X 0 X 0 

where o: non-zero diqit 
X: don't care 

PTEST<10): 
Input: 
Output: 
Notes: 

Compute IAF-BFI 
PTIN = 0000 OPAFBF 
PT REG = I AF-BF I 
1. Input data in BCD for~at 
2. Output data in BCD format 
3. If AF indicates a literal, the actual length of 

literal is used. (e.g. A3 -> 3, AQ -> 2, 82 -> 4 > 
4. To siwplify hardware implementation, 

it can be assumed that the final lengths of A & B 
are less or eQual to 4"10" 
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APPENDIX A PTEST FUNCTIONS <Continued) 

PTEST<11>: Undefin~d 
PTESTC12): Undefined 
PTEST<13): Undefined 
FTESTC14): Undef;ned 
PTEST(15): Undefined 
PTEST(16): Soft PTEST FUNCTION1 
PTESTC17): Soft PTEST FUNCTION2 

Followings are PTEST2 functions which provide operations across 
40 b;ts of PTIN and the current value of PTREG 

PTESTC18): Compare 
83 = 1 If anv zone digit is 
82 = 0 If any byte digit is 
81 = 1 If DO=PTREG 
BU ::: 1 l f OO>PTREG 

PlfST(19): Compare leading zeros 
83 ::: (J If PTIN <> 
82 ::: 0 If number 
81 = 0 If nu111ber 
80 = 0 If number 

PTEST(1A): Undefined 
PTESTC1B): Undefined 
PTEST(1C): Undefined 
PTESTC1D): Undefined 
PTEST(1E): Undef;ned 
PTEST(1f>: Undefin~d 

0 
of leading 
of leading 
of trailirg 

zero Ce .. g. ><XO X >< x XX>< lO 
zero (e.g. )( tO()( 0 0>01)0() 

ieros in PTIN < PT PEG 
9's in PTJN < PTREG 

zeros i fl PTIN < PTREG 
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AFPE~OI~ 8 MCAC~ ERROR VECTOR DEFI~ITION 

=====:========:=======:====== 

MCACM ERROR VECTOR DEFINITION TABLE FOR VSHH AS INTERPRETED BY THE 'XM' MODULE 

F/C XMW XMR ERROR FLT NTY MCERR I INTERPRETATION 
I --------------
1 

1- H H H HH H H HH I NO ERRORS OR FAULTS REPORTED. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 2- H H HI-HF H H 41-4F I NON FATAL ERROR CAUSED BY XM READ.<SETS TEST CONDITION> 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 3- H H Hl-HF H H Bl-BF I NON FATAL ERROR CAUSED BY XM WRITE.<SETS TEST CONDITION> 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' H H Bl-HF H H 21-2F I NON FATAL ERROR CAUSED BY FETCH.<SETS TEST CONDITION) 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 5- H H 18 H H SH I MULTIPLE BIT MEMORY ERROR.WILL CAUSE DEAD FREEZE. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 6- H H 18 H H 98 I MULTIPLE BIT MEMORY ERROR.WILL CAUSE DEAD FREEZE. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 7- H H 1H H H 38 I MULT. BIT MEM ERROR CAUSED BY FETCH.LIVE FREEZE IMMEDIATELY. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' a- H H 1H H 38 I MULT. BIT MEM ERROR CAUSED BY FETCH.LIVE FREEZE AT OPLIT BRANCH. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 9- H IH H H 78 I MULT. BIT MEM ERROR CAUSED BY 'OF' PREREAD.LIVE FREEZE IMMEDIATELY. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' lH- H lH 8 78 I MULT. BIT MEM ERROR CAUSED BY 'OF' PREREAD.LIVE FREEZE AT OPLIT BRANCH. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I 
11- H H 13-IF 8 H 53-SF I FATAL ERROR.WILL CAUSE DEAD FREEZE. 

~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' I2- H H 13-IF H H 93-9F I FATAL ERROR.WILL CAUSE DEAD FREEZE. 
~~~~~~~~~~~~~~~~~-'~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~-

' 13- H 8 13-IF 8 8 33-3F I FATAL ERROR CAUSED BY FETCH.LIVE FREEZE IMMEDIATELY. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 14- H H 13-lF 8 33-3F I FATAL ~RROR CAUSED BY FETCH.LIVE FREEZE AT OPLIT BRANCH. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 15- 8 13-!F 8 8 73-7F I FATAL ERROR CAUSED BY 'OF' PREREAD.LIVE FREEZE IMMEDIATELY. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

' 16- 8 13-lF 8 73-7F I FATAL ERROR CAUSED BY 'OF' PREREAD.LIVE FREEZE AT OPLIT BRANCH. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I 
17- H 8 11-12 H H 51-52 I FAULT CAUSED BY XM READ: INTERRUPT AT OPLIT BRANCH. 

~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I 

18- H H 11-12 H H 91-92 I FAULT CAUSED BY XM WRlTE.INTERRUPT AT OPLIT BRANCH. 
~~~~~~~~~~~~~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
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~FPE~DI )( e ~CAC~ ERROR VECTOR DEFI~ITIC~ <Ccritirued) 

19- g g 11-12 g g 31-32 FAULT CAUSED BY FETCH.NO ACTION.(\JILL BE HANDLED BY 'OF'> 

2.0'- g 11-12 g g 71-72 FAULT REPORTED FOR A FUTURE PAGE.INVALIDATED BY A FLUSH. 

21- g 11-12 g 71-72 FAULT REPORTED FOR PAGE f!.INTERRUPT AFTER EXECUTING PAGE g, 

22- g 11-12 2 g 71-72 FAULT REPORTED FOR PAGE I.INTERRUPT AFTER EXECUTING PAGE !. 

23- !tJ 11-12 4 !tJ 71-72 FAULT REPORTED FOR PAGE 2.INTERRUPT AFTER EXECUTING PAGE 2. 

24- !tJ 11-12 8 !tJ 71-72 FAULT ~EPORTED FOR PAGE 3.INTERRUPT AFTER EXECUTING PAGE 3. 

EXPLANATION OF TERMS1 
---------------------
1- F/C • FUTURE/CURRENT BIT INDICATOR --> !NAME ON CHAIN • FUTCURER> 
2- XM\J • INDICATES TAG RETURNED IS FOR AN XM \JRITE --> !NAME ON CHAIN • XM\JRITEl 
3- XMR • READ --> (NAME ON CHAIN • XMREAD> 
A- ERROR • MCACM ERROR VECTOR --> CNAME ON CHAIN • ERRORVEC) 
5- FLT •FUTURE FAULT INDICATORS --> CNAME ON CHAIN • FAULT> 
6- NTY, • NOTRY FLAG.IF ON ,XM IS NOT RETRYABLE --> (NAME ON CHAIN • NOTRYA,NOTRYB 2 COPIES> 
7- MC ERR • COMBINATION OF THE FIRST FOUR FIELDS --> !NAME ON CHAIN • MCERRORl 

I XM\J I XMR I F/C I ERROR I • I MCERROR I 

8- ALL LIVE FREEZES MENTIONED ARE REFFERING TO FUTURE ERROR BIT IN THE 'LIVEFRZ' REGISTER. 
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APPENDU C INTERNAL FBUS AND RBUS CONTROL BIT DEFINITIONS 
=====~:======================================= 

INTFBUS l>EFINITJON: 

IfBUS1 FI EL 0 CREG FIEl D 
OESCRIPTION ARRAY RESIDENCE CREG FIELD (BIT #) DESCRIPTION 

----------- ---------------- ~----------------~ -----------
JDATA<OO:OO> f PQ1 SLICE 0 CREG8(046:046) QCCNCTFNC(2:2) 
IOATA<02:01) f PQ1 SLICE 0 CHGBC048:047) ECCNCTFNCC4:3) 
IDA1JH05:03) f PQ1 SLICE 0 CPEGBC051:049) ECPMBFUNCC2:0) 
IDATA(06:06) f PQ1 SLICE 1 CREGBC052:052> ECPPJ!BFUNCC3:3) 
IDATAC07:07> f PQ1 SLICE 1 CREGBC053:053) ECPMAFUNC<O:O> 
IDATAC10:08) FPQ1 SLICE 1 CREG0(056:054) QCPF"AFUNCC3:1) 
IDATAC11:11> f PQ1 SLICE 1 CREGBC085:085) QCLITADR<O:D> 
IDATAC12:12> f PQ1 SLICE 2 CHGE (086:086) QCLITADRC1:1> 
IDA1A<17:13) FPG1 SL ICE 2 CREGB(091 :087) QCLITAOR(6:2) 
IDA1AC18:18) FPG1 SLICE 3 CREGB<092:092) QCLITADIH7:7> 
IDATA<19:19) FPQ1 SLICE 3 CREGB<079:079) QCMSADSELC1:1> 
IDATA(20:20) FPQ1 SLICE 3 CREGBC099:099) QCLUFUNCC0:0) 
IOATAC21:21) FPQ1 SLICE 3 CREGBC10.0:100) GCLUFUNCC1:1> 
IDA1A(22:22) f PQ1 SLICE 4 CPfGBC101:101) ECMSDCMPRH 
IDATA(27:23l FPQ1 SLICE 4 CRfGBC107:103) ECPTFUl\ICC4:0> 
IDATA(31 :28) FPQ1 SLICE 5 CREGBC114:111) QCSPCADR(3:0) 
IDATAC33:32) FPQ1 SLICE 5 CRfG8C120:119) QCSPBADR<1:0> 
IOATA<35:34) FPQ1 SL I CE 6 CREG8(122:121) QCSPB~DIH3:2) 
IDATJH39:36) FPQ1 Sl ICE 6 CREGB(126:123) QCSPAAOR(3:0) 

IflOAD1 fRQCTL CREGBC058:058) PMBSEL(1:1> 
IFPARITY1 fRQCTl CREGBC084:0B4) QCLITSELH 
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----------~-------------------------------------------------------------

APPENDIX t INTERNAL FBUS AND RBUS CONTROL BIT DEFINITIONS 
(Continued> 

IF8US2 FIELD 
DESCRIPTION 

IDAT1HO:O) 
IOATA(1 :1) 
IDATAC2:2) 
IDATA<3:3) 
IDATA(4:4) 
IDATH6:5) 
IDATAC8:7> 
lDATAC9:9) 

IFLOAD2 
I SHOVE 
IOATAHIT 
IOPTlfllAL 
If CPRTY2 
IFPP.PITY2 

ARRAY RESIDENCE 

FPQ2 SLICE 0 
FPQ2 SLICE 0 
f PQ2 SLICE 0 
f PQ2 SLICE 0 
f PQ2 SLICE 0 
FPQ2 SLICE 1 
FPQ2 SLICE 1 
FPQ2 SLICE 1 

FIHlCTl 
FRQCTl 
FRQCTl 
FRQCTL 
FRQCTL 
FRQ2 SLICE 0/1 

IF A DR f PQCTL 
CIFBUS1/IFBUS2> 

IF PA CR fPQCTl 
(JfBlJS1/IfBUS2) 

CREG FIELD {BIT #) 

CREGBC029:029) 
CflEGB(078:078) 
CREGBC111:117> 
CREG8(044:044> 
CREG8(062:062) 
CREGB(064:063) 
CREGBC072:071> 
CREGBC098:098) 

CREG8(057:057) 
CREGBC108:108) 
CREGB(034:034) 
CREGB(035:035) 
CREGBC033:033) 
CREGBC045:045) 

CREGBCC32:030) 

CPEGEH110:109) 

CREG FJELD 
DESCRIPTION 

QCAUFUNCCO:O) 
QCMSADSHCO:O> 
QCSPINSEUH2:2) 
QCCNCTFNCCCl:C) 
QCRQLSf'LH<O:O> 
QCRQLSELH<2:1) 
QCRQSPADR(1:0) 
QCLUASELH(1:1) 

QCP~BSELHC0:0) 
QCPTSELHCO:O) 
QCAUBSElH(1:1) 
QCAUBSELH(2:2) 
QCAUBSELHCO:.(l) 
GCCNCTFNCC1:1> 

QCAUFIJNC(3:1) 

QCPTSELIH2:1> 

----UNISYS Prior Written Consent Reauired for Disclosure Of This Data---00000390 



.,.. ____________ .,._ 

1993 5204 
UNISYS CORPORATION 
ENTRY/~EOIUM SYSTE~S GROUP 
PASADENA DEVELOPMENT CENTER 

·-------------------------+ 
V500 E~ECUTE MODULE (XM) 

+----------------------------------------UNISYS 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Page 219 

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

APPENDIX C INTERNAL FBUS AND RBUS CONTROL BIT DEFINITIONS 
(Continued) 

INTRBUSC DEFINITION: 

IRBUSC FIELD 
DESCfHPTION 

ITAG(4:2> 
ITAG(1:CD 
ITAGFRTV 
IOATVAlID 
IERRVEC(4:4) 
ICllPRTY 

ARRAY RESIDENCE 

fRQCTl 
f RQCTL 
fRQCTL 
FRQCTL 
FR<llCTL 
fRQCH 

CREG FIELD (BIT #) 

CREGBC110:108) 
CREGB(035::034) 
CREGBC033:033) 
CREGBC031:031) 
CFffGBC030:03Q) 
CREGBC032:032> 

NOTE: Internal FBUS is enabled by INTCMD=08. 
Internal RBUSC is enabled by INTC~D=1A. 

CREG FIELO 
DESCRIPTION 

QCPTSElf-1(2:0) 
QCAUBSELH(2:1) 
QCAUBSElHCO:O> 
QCAUFUNC(2:2) 
QCAUFUNCC1:1) 
QCAUFUNCC3:3) 

1FCFRTY2 is parity over !OPTIMAL, IDATAHIT, ISHOVE, IFPADR. 
ICTLPRTY is par;ty over IERRVEC(4:4), IOATVALID. 
ITAGPRTY is parity over ITAG(Q), ITAG(1), ITAG(2), ITAGC3). 
The usage of IRBUSC and If8US(1/2) ~ust be ~utually exclusive 
for correct oper&tion. 
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------------------------------------------------------------------------
APPENDIX D MASS STORE ECC/SVNDROME 

===========:=========== 

+---------------------------------------------------------------------+ 
I SYNDROME 
I BIT IN ERROR 
IH6 ~5 ~4 H3 H2 H1 HO CHEX) I I , ______________________________ , ______________________________________ , 

0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 

I 1 
I 1 
I 1 
I * 
I * 
I 1 
I 1 

' 1 I 1 

* 
* 1 
1 
1 
1 

1 

* 
* 
1 
0 

x )( )( 
)( )( )( 

)( )( x 
x x 1 
)( 1 )( 
1 )( )( 
(} 0 0 
u 0 0 
CJ 0 0 
(! 0 0 
(I 0 0 
0 0 0 
0 0 u 
0 (l 1 
(J 0 1 
Cl 0 1 

* * * 
* * * 
0 0 1 
() 1 0 
CJ 1 0 
0 1 Cl 

* * * 
* * * 0 1 1 
1 0 Cl 
1 (i (I 

1 0 () 

* * * 
* * * 1 (! 1 

* * * 
* * * 
Cl 0 0 
0 0 0 

)( x 
)( 1 
1 x 
)( x 
)( )( 

)( x 
0 0 
0 1 
0 1 
1 0 
1 0 
1 1 
1 1 
0 0 
0 0 
(I 1 

* * 
* * 1 1 
0 0 
c 0 
0 1 

* * 
* * 
1 1 
0 0 
0 0 
0 1 

* * 
* * 
1 1 

* * 
* * 0 0 
0 0 

1 
)( 

)( 

x 
x 
x 
1 
Cl 
1 
0 
1 
0 
1 
0 
1 
0 

* 
* 1 
0 
1 
0 

* 
* 
1 
0 
1 
0 

* 
* 
0 

* 
* 
0 
0 

41 
42 
43 
44 
45 
46 
47 
48 
49 
4A 

* 
* 4f 
50 
51 
52 

* 
* 
SF 
60 
61 
62 

* 
6E 
)( x 
)( )( 

40 
00 

Double bit in error 
Double bit 1n error 
Double bit in error 
Double bit in error 
Doutt• bit in error 
Double bit in error 
HO is in error 
H1 is in error 
DO is in error 
H2 is in error 
D1 is in error 
02 is in errcr 
03 is in error 
H3 is in error 
04 is in error 
DS is in error 

* 
* D10 is in error 
H4 is in error 
011 is in error 
012 is in error 

* 
* D25 is in error 
HS is in error 
D26 is in error 
027 is in error 

* 039 is in error 

' I I 
I 
I 
I 
t 

' I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 

' I 
' I 
I 
I 

' ' ' ' )()( * % these codes 6F-7FI 
)()( * 
H6 is in error 
No bit in error 

X will never happen' 
I 
I 

' Note: H6-HO are the Syndrome bits. I 
D39-DO are the Data bits. I 

+---------------------------------------------------------------------+ * Denotes continuation of the seouence. 
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ADO 
A01 
DOO 
A02 
D01 
002 
D03 
A03 
D04 
DOS 
006 
D07 
D08 
009 
D10 
A04 
011 
D12 
D13 
014 
015 
016 
017 
018 
D19 
020 
021 
D22 
023 
024 
D25 
A05 
P26 
027 
028 
029 

APPENDIX D MASS STORE ECC/SVND~O~E (Continued) 

~M MASS STORE ECC CALCULATION 
===========================·= 

HS H4 H3 H2 H1 HO 

-------------------------------------------··---------------------------------------*•------------
.--~----~---------------------------·~------•*----
---------------------------•*---------~-------------------------------------**--------------*•----
---------------------------··------**---------------------------------------*•------*•------**----
-------------------•*-----------------------------------------------**----------------------*•-----------------------**--------------*•------------
-------------------*•------*•---------------------------------------•*------··--------------•*-----------------------··------··------··------------
-----------··-----------------------------------------------··------------------------------··----
-----------**----------------------**------------
-----------··--------------··-------------------------------··--------------··--------------··---------------**--------------*•------**------------
-----------•*------··---------------------------------------**------**----------------------**----

-----------*•------··------**--------------------

---*•-----------------------------------------------*•--------------------------------------**----
---•*------------------------------··---------------*•------------------------------•*------**-------•*----------------------··--------------------
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APPEND!~ 0 MASS STORE ECC/SVNDROME (Continued) 

XM MASS STORE ECC CALCULATION 
=========:=================== 

HS H4 H3 H1 HO 

D30 ---•*----------------------**--------------••----
031 ---*•----------------------•*------**-----------
D32 ---**----------------------*•------*•------*•----
033 ---*•--------------··----------------------------
034 ---··--------------*t----------------------··---
D35 ---••--------------**--------------••------------
036 ---**--------------**--------------*•------··----
037 ---··--------------•t------tt--------------------
038 ---*•-~------------*•------*~--------------··----
039 ---**--------------··------··------*•------------
NOTES: -During ECC generation, AS-AO 8r~ eaual to O. 

-During ECC checking, AS-~0 are eoual to HS-HO. 
-In addition to H5-HO, there is an H6 bijt, that is the 
parity over HS-~O and 039-DOO (46 bit parity). 

-oashes in the left~ost colu~n io~ntify t~e data bits. 
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--------------------------------------------------------------·----------
APPENOil< E MEMORY RfQUfSTOF TEST BUS CONFIGURATION 

======================================= 
lhe following table will su~~arize the configuration of the 
Test Bus (TBUS> as it applies to bot~ REAM slices. 

l\CTUAL T8US 
BIT NUMBER 

0 
1 
2 
3 

" 5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
19-16 

21-20 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
34-33 
35 
38-36 

39 

SIGNAL NAME 

QEfi'IPTY 
RBOPGSEL 
LDICMD 
RSTICft'O 
REG_ BUSY 
LENCNTDN 
lPCSEl 
L_WRITE 
REA OREG 
LOLENBUF 
AUFNC 
WRITE 
LOLSOAOR 
NLSDON_ 
NLSDUP 
AWRQST 
ADLS0(3:0) 

REGSL(1:0) 
OAT _PIH Y 
EN_REWAU 
SVSFLUSH 
CMDPf<TY 
SfLINLEN 
TESTMODE 
LDLENREG 
NOC,_,D 
LDAOREG 
SELINA DR 
0 <CONSTANT> 
3 (CONSTANT> 
AWRQST 
TGOUT(2:0) 
(TAG COUNTER) 
OPCOMPLT 

REAIY. SLICE 
(LS/"1S) 

LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
lS 
LS 
LS 
LS 
LS 
LS 

P"S 

SIGN Al 
SOUR CE 

IHU~ 

IHCTAG 
RElfil 
REL M 
RE CT AG 
REC TAG 
REC TAG 
REC TAG 
RECTAG 
REC TAG 
RECTAG 
RECTAG 
RELM 
REL M 
REL~ 

REC TAG 
RELfll 

RECT/lG 
REWAU 
RE\.JAU 
REC TAG 
REC TAG 
REC TAG 
REWAU 
RECTAG 
REC TAG 
RECTAG 
REC TAG 

RECTAG 
REC TAG 

REC TAG 

Note: Signal name sources can be found throughout the Me~ory 
Peouestor functional specifications. Refer for 
~xplanation. 
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APPENDill F FETCH/SYSTEM FLUS~ DETAILS 
====:======:============== 

The following is a list of registers that get initialized 
to the indicated values during a FETCH/SYSTEM flush. 

FETCH flush witl initialize the following registers: 

)( M PAGE POINTER CEC)(fl,f PAGE) initializes to 3 
OPQA VALID FLAGS CECOFQAVAt ID) initializes to 0 
OPQB VALID FLAGS CECOPQBVALID) initiali1es to 0 
DATA HIT FLAGS (ECD.ATAHIT) initializes to 0 
OPTIMAL FLAGS (ECOPTIMAL) hdtializes to 0 
PAGE VALID HAGS (ECFPVALIO) initial i 1e s to 0 
fUTURE FAULT INDICATORS (ECFAULT) initializes to 0 

SYSTEM flush initializes the following registers in 
addition to the ones specified above under FETC~ flush. 

~CACM ERROR VECTOR 
FAULT OVERRIDE FLAG 

(ECERRVECTOR) initiali1es to 0 
(EDFAULTOVR> initializes to 0 

NOTES: RBUSQ read pointer (ECRBQADR) and RBUSQ VALID FLAGS 
(ECRBUSQVALID) are not initialized during any of the 
flushes. It is the responsibility of the microcoder 
to assure that there are no more outstanding reads 
in the oueue .. 

FAULT OVERRIDE FLAG CEDFAULTOVR) is the only flag on 
the X~ Oata Card that gets initialized during a System 
Flush, all the others reside en the XM Control Card. 

A timing diagram for SYSTEM flush fellows. 
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---~--------------------------------------------------------------------

AFPENDIX F fETCH/SYSTE~ FLUS~ DETAILS <Ccrtir.ued) 

2 3 s 

CLOCK -----------------> 

'' ,r------------------------
1 flush I 

XH CREG ---------------> ______ ! \ _____ / \ ________________________ _ 
(ECCREG) 

·, AWBUS FLUSH -----------> ------------
(:, ( EDSVSFLUSH) 

flush 

1J' STAGING REGSTR. -------> ------------------
'·' (ECSVSFLUSHA> 

flush 

xmpage = n 

datahlt = n 
\ I 

I datahlt = H 
DATA HIT FLAGS-------->-------------------------'\. _____ _ 
<ECDATAHIT> 

Ti~in£ diagra~ fer FETCH flus~ is identical. 
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----------------------------------------------~-------------------------

APPENDIX G - FREEZE CONTROL DIAGNOSTIC MODULE 

FEATURES: 

Atlows the disabling of the following errors reported to 
FRZCTL4: 

1- fPQ2fRR1, f PQ2ERRO. 

2- INTPERP1, INTPERRO .. 

3- Alt data path related errors .. 

4- f RQCTlER (by setting FRGERROIS)., 

5- All dead f ree1e conditions (by setting DFRZOIS). 

Enables the monitoring of all the error conditions 
feedin9 FRZCTL4~ 

Enables the monitoring of all t;ve freeie signals. 

Allows the disabling of all liv~ freeze conditions. 

Allows the disablinR of all dead free1e conditions. 

Allows monitoring of some internal FRZCTl4 states. 

Allows the disabling of the SPWE regardless of any 
l1ve/dead freeze. 

Allows forcing the Xf module into a dead freeze state 
for a couple of clocks and then waking it up. 

Allows forcino the X~ module into a live fre~ie state 
for a couple of clocks and then w&king it up. 

Helps isolate the source of the errors arriving in 
FRZCTl4. (whether X~C or X~D) 
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------------------------------------------------------------------------

APPENDIX G - FREEZE CONTROL DI~GNOSTIC MODULE (Continued) 

OPERATION: 

Tne diagnostic module a(cepts commands via a 'TEST CODE'. 
This code will eventually provide the microcode wit~ a 
'FREEZE CODE'. 

T~e 'fREEZE CODE' will relay the status of the reouested 
signal or will trans"it t~~ signals the~selves to the data 
path where ~icrocode will be able to branch on. 

The followinq is a set of tables that assist the coder to 
write the necessary code to test the X~ freeze logic: 

TO LOAD A 'TEST CODE•: 

1- HJTCMtl 
2- RQCMD 
3- RGSPADR-1 

4- RQSPADR-0 
s- PMBFUNC-3 
6- PMBFUNC-2 
7- PF'BFUNC-1 
8- PfH!FUNC-0 

= OD 
= 00 
= 1 

= TEST 
= TEST 
= TEST 
= TEST 
= TEST 

I 
I load enable 

_I 

CODE BIT 4 I 
CODE BIT 3 ' COIH BIT 2 I 
CODE BIT 1 

' CODE BIT 0 - I 
TEST COOF 

NOTE: -No other combination of load enable will load the 
TEST CODE. 

-The desired TEST CODE must be present along wit~ a 
load enable simultan€ously. 

TO RESET A 'TEST CODE': 

1- lNTCMD = OE _I clear 'TEST CODE' 
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APPENDIX G - FREEZE CONTROL DIAGNOSTIC MODUlE (Continued) 

TABLE OF 'TEST CODES' AND THEIR FUNCTIONS: 

TEST COOE(HEX) FUNCTION FREEZE CODE(bi~ary) 

I 
1- 00 NO OPERATION 0000 I 

--------------------------------------------------------------------' . I 
2- 01 ~ONITOR ANY SEQ1 ERROR 1010(0Ff)/1101(0N) I 

--------------------------------------------------------------------' I 
3- 02 MONITOR ANY SEQ2 ERROR 1010(0FF)/1101(0N) I 

--------------------------------------------------------------------' 
' 03 MONITOR ANY f PQ2 ERROR 1010COFF)/1101(0N) 

5- 04 ~ONITOR ANY INTRPT ERROR 1D10COFF)/1101(0N) 

6- 05 MONITOR TIMER ERROR 1010COFF)/1101CON) 

--------------------------------------------------------------------
7- MONITOR f RQCTl ERROR 1010(0FF)/1101(0N) 

8- 07 ~ONITOR YECERROR 1010COFf)/1101CON) 

9- 08 ~O~lTOR ANV PMUX ERROR 1010COFF)/1101(0N) 

1 Cl- 09 MONITOR ANY RE~AU ERROR 1010(0FF)/1101CON) 

11- OA ~ONITOR ANY REA~ ERROR 1010COFF)/1101CON) 

12- OB ~ONITOR RECTAG ERROR 1010<0Ff)/1101(0N) I 

--------------------------------------------------------------------' 
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APPENDIX G - FREEZE CONTROt DIAGNOSTIC MODULE (Continued) 

TABLE OF 'TEST CODES' AND THEIR FUNCTIONS: 

TEST CODE(HEX) FUNCTION FREEZE CODECbinarv> 

I 
13- OC MONITOR RELM ERROR 1010(0FF)/1101CON) 1 

--------------------------------------------------------------------' I 
14- 00 MONITOR FETCH ERROR 1010(0ff)/1101<0N) I 

--------------------------------------------------------------------' I 
15- OE ~ONITOR ANY DPATH ERROR 1010COFF)/1101<0N) I 

--------------------------------------------------------------------' 
' 16- OF MONITOR CREGEROR 1010<0FF)/1101(0N) I 

--------------------------------------------------------------------' I 
17- 10 ~ONITOR EPROHALT 1010(0FF)/1101CON) I 

--------------------------------------------------------------------' I 
18- 11 ~ONITOR fUTURfRR 1Q10COFF)/1101CON) I 

--------------------------------------------------------------------' I 
19- 12 ~ONITOR ENOFPAGE 1010(0ff)/1101(0N) I 

--------------------------------------------------------------------' I 
20- 13 ~ONITOR ENORDATA 1V10<0FF)/1101<0N) I 

--------------------------------------------------------------------' I 
21- 14 MONITOR AWISBUSY 1D10COFF)/1101CON) I 

--------------------------------------------------------------------' I 
22- 15 ~ONITOR 0~2STOP 1010(0ff)/1101CON) I 

------------------------------------------------------~-------------' 
' 23- 16 REPORT STATUS OF: OK2STOP/NOFP~GE/NORDATA/AWBUSYI 

--------------------------------------------------------------------' 
' 24- 17 ~ONITOR ETIMEOUT 1010COFF>/1101(0N> t 

--------------------------------------------------------------------' 
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APPENDIX G - FREEZE CONTROl DIAGNOSTIC MODULE (Continued) 

TABLE OF 'TEST CODES' ANO THEIR FUNCTIONS: 

TEST COOE(HEX) FUNCTION FREEZE CODE<binary) 

I 
25- 18 FORCE A 2 CLOCK DEAD FREEZE I 

--------------------------------------------------------------------' I 
26- 19 FORCE A 2 CLOCK LIVE FREEZE I 

--------------------------------------------------------------------' 
' 27- 1A DISABLE FPQ2 ERROR REPORTING I 

--------------------------------------------------------------------' I 
2E- 1B DISABLE ALL DATA PATH ER~ORS I 

--------------------------------------------------------------------' I 
29- 1C DISABLE INTRPT ERROR REPORTING I 

----------------------------------~---------------------------------' I 
30- 1D REPORT STATUS OF: FUTfRR/NORDAT/fRQ~OLO/TCOOPRTYI 

--------------------------------------------------------------------' 
' 31- 1E DISABLE SCRATCHPAD WRITE ENABLE I 

--------------------------------------------------------------------' 
' 32- 1F REPORT STATUS OF: ERRORO~/CREGERR/AWBUSVIX~OFRZ I 

--------------------------------------------------------------------' 
NOTE: -In case of FUTURERR,NORDATA,ERROROK,CREGERR,AWBUSY & XMDFRZ 
---- the registered cutouts are r~pcrted, ~icrocode has to take 

this fact into consideration. This applies to TEST CODES 1D g 
1F only. 

-FREEZE CODES with dashes implies that th~Y are not needed and 
they are not known. <don't cares> 
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AFPENDI~ G - FREEZE CO~TROL DIAGNOSTIC MODULE (Continued> 

SlATUS OF FREEZE SIGN~LS DURINE EAC~ TESTCOOf: 
---------------------------------------------
CCOES C01-17><1D><1f) 

disable: OK2STOPH,EHOLO,EDFRZ,~OONeROK,~008ROKE,FETC~ERR,HOLOAF 
~OLOSFPQ. 

erable : SF~ENOK2/1 (if t~ey are on),)~OERDIS. 

CODES COu><1A-1C) 
disable: no output signals. 

CODES C1E) 
disable: SPWENCK1/2 

COOES (18-19) 
disable: ~OO~EFOK,MODBROKE,OK2STOP~,SF~ENOK1/2 (for 2 clocks) 
enable : EDFRZ,EHOLD (for 2 clocks and t~en disables thew> 
18 causes ~ 2 clock dead free1e. 
19 causes a 2 clock live freeze. 

CODES (1E) 
in~ibits the reception of all X~D related errors by turning on 
X~CERDIS and ;gnor;ng all returning X~O errors. 
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