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1 ihTFGFLC1IOh
1.1 FREFACE
Trie system design specification describes the FExecute
bodule (XM) for the VS50D Medium SysStems processScor.
The xM¥ 3¢ 5 oeneral purpose proorsmneble processineg nodule
inplemented in the V50( s8¢ an instruction execution urit.
1.2 KELATED DOCUNENTS
lrfermation contsined din  thke following documents is
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? CENERAL DESCRIFTION

The xF or execution nocdule is # wedule desigred te grovide
the nraocessineg furmcticns needed to inplement the Fediunm
systems instructicon set.

Tre module s composed ¢f two wejoi pertse the corntrol
section and the data secticn. The ¢artiticning into 2
tesrds is done, for the most part, as a2 cortrcl boarc and o
gata board,

1te contrel section contains the wicrcocsecuencer with
control store end bus centrol intertfaces. Additional logic
exicts for s¢sisting the micrccode dn handling exception
case testirng and instruction startug relatineo to the Fetch
Gueue 2 (The control related extensior of the Fetch
irterface). o belarte tte two bocerds, the Fetch Gueue 1
is slse lecasted onp the control card.

The data section conteirs the date processing functions and
tre data storage devices reeded as scratchkpad and 1/0
tuffers, 1t provioces test and stastus dinformation teo the
cortrol sectiorn and cortains the mencry recuestcr.
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PMUX MISC
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FIGURE 2-2 X¥ CATA SECTION

RUR
MSTOR HSOUT_ AU | nugec
AUB
CTLOUT>
LUR
LFILE LFILE LU/CHPRELY
LB
spPa
_spik} SP PTIN PTEST }PIRES
SPB
1CU
PHR
|__.oRec | TIMER {erB PMUX |eMewe |
pHB
o DTU CONTROL
P
ws | FrRGE anara nara AWDATA
FBUS 1oz s I
AOAOR MREQU | nonaus __—~ AWADR
RBOPOA
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ROLEN ATAGS o A
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3 DATA SECTION

The dats secticn nas ten cperand scurces whichk feed the
IrterConnect Upit (1CL) (See  Figure 2=2)o The operand
sources are #s follows:

Scratchpad RAKN 16 words, 4U bits wide, dusl read, sincle
-------------- write fronm the iCU

Litfile 256 worods, &40 bits wide Read only reanm

e o structure tor stcrage cf constants

written during coentrol store Load.

Feteh Cueue 1 4 pages ot R words, 40U tits wide, read

----------- onty, full read en one tort (FPA), limited
reat on the othep (FFR). XV sees only one
psoe at a time. Port FFB  is nwultiplexed
with the timer output,

Cverand Queus 4t pagee o0t 2 werds each used fer receiving
wwwwwwwwwwwww cperand prefeteh dnformaticorn from the
Pbus. Its gpeoes correscond to the Fetch
pages, oenly ocne pace 18 vreadsble a8t =&

tifee.
REUS Bueue an 8 word ordering input cueue, &0 bits
““““““““““ wide, read only
AU Register 1 vord 42 bits widesthe pipelired output
‘‘‘‘‘‘‘‘‘‘‘ of the Arithmetic Upit
f#ass Store a 25%€¢ word, 40 bit wide Rem Structure with
---------- ore ocutput., Capable of edither reading or

writine durine & cleck cvecle but net koth.
The Fass Store eptry whick 1d4s to be
zccessed 95 addressed through the NSREG; &
register which is lcaded frem the dats

cectior.
LREC A Ly bit wice generel purrecse pegister
i tonnected tc the ICU,
Timer An evoht digit RED cdeuwn ccunter loaded ty
wwwww the CFFEC ard read ir the FPE,
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3 ATA SECYION (Continued)
Reguestor 5 4u~-tit ofneral purpose storege elements
--------- thet c¢an ke addressed and fed throuoh a

conmor ratlk toe the ICU.

Contral Entries 14 bEdits of data mwmay be sert from the

~~~~~~~~~~~~~~~ tontrol Card, These will sliop with the
least sicorificant digits c¢f the ICU, the
most sionificent digit is driven Ly the
FIRFE (only whep FMASEL=6) and the other
bits wilil be 7erces,

Tre date operators are as follcowse

leogic unit provides lcoogical oreratiors and test for
======= = zerc on result,

(crearison Unit provides full comperison function with

»»»»»»»»»»»»»»» tiavs 85 well as MSD cowpare.

Frrux provices rearrangement of A ipput data and

e E dipput datsz on a c¢ioit basis, apd
concaetenates them to feorn & 10 digit
result,

Ftest provides corbinatorial grccessing of data

----- procucing a4 & bit wide result which feeds

the <¢ontrcl secticr ¢or cen provide &
secoend level combipstorial functicn. The
FTREG 4 connectec te the NSO of CNTLOUT
where it can be wmaripruloated by PRUXAL

Femory ¥eguestor conteins ar address bandler consisting of

~~~~~~~~~~~~~~~~~ three 1L ¢igit decinmal counters for use din
tecops or @es address registers, it s
losdeo frem the ICU and drives the ICU
and/or the address field of the AWEUS, It
alsc tontaine &5 write alionment unit which
drives the daeta tield of the AWBUS ard is
loaces frowm the TCU. Orly one counter s
accessable ot a tine. In additionrn, there
ig the lergth menipulator unit with 3
10=-hit registers. Tiese are lcaded throuoh
the REGLEN nuy of the 1CU,
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2 RATA SECTICN (Contiruved)

Arithmetic uvrnit rprovices decinal and hex, additionm ard

mmmmmmmmmm s=e==w cybtracticn cutputtineg to the AUREG, alsc
provides the certrol secticrn with an
AL_CAREY fleo and ar AU_ZERO flag.

The data secticn receives dates throueh the Fetch oueues,
the operand oueueg, and the RBUS oueve via the nemory
requesteor. It transritis date exterpeily trom the crperand
scurces snd dinterrally posses data to the control section
thrcuoh the FTERECG,
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3.1 INTERCONNECT UNIT (1CU)
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ke Intercopnect Urit (ICUY s & firmware conrtrolled
crossbar  switech that routes selected eources to their
destipations, 1t is ctontrolled by @ unicue agroup of select
lineeg for ceech of the rultirlexers ssscciated with edither
an crepator ¢r storage element dnput, Figure 3= 185 &
block diacran of the I(U dicit slice,

At the heart of the dets path, the ICU receivee orerands
trom the REQ/GFG, SF, FF, MSTORE, Littile, DREG, and Memory
fecuestor. 1In edditicn, the results of the LU, AU and
FrONC also feed the 1CU, 11 8 scurce has a dual port reasd
sccess, then btoth of these ocoutputs drive the ICU,. The
cycle time restricts the runber ¢f passes through the ICU
gard limits the npath tec ore gprocessing elemert between
storeye devices,

The cdesior of the YCU c¢an be thouoht of as a set of 1 of n
nuxes, where n varies for each of the nestinations on the
€U For exsmple, the A=-input te the AU (AUA) 4 fed by
SFA, FFA, FRBGQOPGA, LFILE, MSOUT, AUREG, 7ERC, apro DREE,
Thus, three Lits in the CRFG select one of these eight
sources to crive the AUP dets lipes. 1In a similar fashion,
the AUB recedves ene of edfght gossiktle dnputs selected by
the three bit field 4n the CFEG, AUR_SEL. This structure
is repeated throuobtout the rest of thte ICU besed on tatle
=1, At the left, 1¢ & {ict of the possible destinations
sand &t the tep, 45 & Llist of the sources. Fach ftow
ircludes &n indicetiorn of the cornections currently defirned
tor that particular destinatior, The select field, to the
richt of the table, s=erves as a merker for each of the
cennectiors defined and slsc to present the encoding of
eaeh select tield,
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FIGURE 3-1 INTERCCNNECT UNIT CICU)
SPAC> L>AUA
SPBC— t>AUB
PR L UR
PR —>LUB
{>PTIN
RBQOPQAA _~PHA
OPQB
>PMB
LITFILE SMSIN
MSQU T >—— '
>RQDATA
AURE G>—
—>RQADR
LU ‘ T>RALEN
LPCTRC>— ~SP N
PMCNC>—
CNTLOUT>—
ZERO>—
DREGOUT>—

~==~~UNISYS Pricr Writter Consent keouirec for Disclcsure Cf This Data=—--




| 1993 5244
UNISYS CORFOGRATION e +
ENTRY/MESIUNM SYSTEMS GROUF |
PASACENA DEVELOFFENT CENTER | VSGLD EXECUTE FODULE (XK)
|
UNISYS feme e i e m e r R, .. - meemsmeecea
CONFIDENTIAL FNGINFFRING CESTGN SPECIFICATION Rev. B Page 15
| Scurces
_______________________________________________________ '
0 | S & F F ¥ ¢ L ¥ A L L F C 7 0 |
£ | ¢ F F P B ¢ 1 & U U B ¥ N E R |
§ A B A B & @ 1T O R | ¢ ¢ T R E |
T Pt v e F U E T N L0 6 |
1 A T T I I O R G R R O
N I R R R S A " EE A N N N U B { A
A N T R I N R R A R R R R S B
1 N R R I I N I N Y N R R R R
} N (R (R RN EN [ AN A (R (N AN N R R R
0 [ R R U R R R N R T T I A N D B
N N I I I A R R R R A R T R D R B oF 4 Y R
g [ I D I T S A R A R e A R R AR &
AUALEL 1 88 = 1 = ¢z = 3 4 5 = =« = = 6 7 | 38:36 |
AUBSEL | = O = 4 = ¢ % 4 5 = = = (& = 7 | 35:33 |
LUASEL | 4 = 1 = 2 = 3 = =« @ = =« = = = | 98:97 |
LUESEL | = ¢ = 41 = ¢ 3 = 6 = = = 4 7 5 | 96:94 |
FTSEL o - 1 = ¢ I o= 45 e e e 7 e = {110:2108&]
FREASFL | O = 1 = 2 = %2 7 4 = = = 6 = 5 | 61:59 |
PHMESFL § = § = =« 1 2 3 = e =« & = @« = « | 58257 |
FSINSEL | § = = = 1 = & = 2 =« = = = = 3 | 8§2:81 |
kensel 1 g - 1 72 % 0= 4 5 6 f = =~ = = = | 70268 |
REGASEL |1 G = 4 ¢ T = 4 5 & 7 = = = @ = | ¢g7:65 |
FOLSEL | = § = = = = 1 2 % = =« = 4 5 =« | 6hee2 |

a o m o oE @ G G D o SR TR TR OGR I M MR WD R e NS R G R M E e G B MR DGR T Do M @ e A SN SR G5 K G GU G WS Gh T gor WO Gm MO SR G D G BN R 6D @R

e e o e T G G g W 2 Om D KR G R W ER WD Q% R T O Mn R OF Wb o E B On 6D S 60 5 I D Wh S Ur R G O O3 o UD 0D S0 OD On O uh €5 B Th 2 6R O0 60 68 oo 0D K

TEBLE 3.1 ICU FATKE DEFINITIONS

NOTE 2 DREGIN recetves the RGADR as its inpute.
FRREGA hes the seme sources as RGLEN (3:0).
PFREGE f¢ driven by PTRECG,
FTSEL Cude = 6 is rot allowed.
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2.2 SCRATCH PAD RAW

N N e

The Scratchpad RAM is # dusl=-port-read, single=-port-write
1¢ word deep RAM  with 40 bit wide word. 1t uces three
serarate sddresses for the cne write and twe read ports:

A adoress = desicrates reed to A=output,
£ address - cesignates read to B=output.
{ address = designates Lloceticn to ke written from the TCU.

Lata input s sourced by SFIN mux ir the ICYU matrixa

w oEn o e en T bor wm e W SR @

Fetch Queve 1 containe four peces of & words each,&40 bits
kide. The X¥ sees 11 &5 & read onply cevice which appears
cnly & deep. The fetch PFooule sees it as a3 write oply gport
slse only B8 deer pres pege of the cuewe {See Figure 3I=2),
pddresses are provided as follows:

REARD ADDRESSES:

EFPAGE_NUM = specities which page 1s to be resd
FFA_ADR -~ selects the entry in the specified page
arnd data is read out on the FFA ports

LELITE ADDRESSES:

FFARDRI -~ epecifies the page that s toc be written,
FADOR1 - gselects the eptry to be writter ir thre
specified page,

Fort FF? has access tc any entry in the cusue, but FFB s
restricted to Adoress 2 only. FPB is shared with the TIMER
cutput. An dinternsl convand selects which cne of the two s
active,
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FIGURE 3=2 XF FETCH QUEUE 1
FLORD1
FPADDR1 e DECODBER
FpATA1 46
Bin 3 Din ﬁ—W Din ﬁ“j Din E
FP3 FP2 FP1 FPO
HADA RAD —+H0ﬂ RADF r—{A0R RADP HADA RADF
BXUD 8XUE BXUE BXUO
Dout Dout Dout Jaut 3 .
FADDR1 FPA_ADR
ug 1Yo g 4uB
i\\\ U_TO_1 MUX ’ 2 EFPAGE_NUM
wu@ u@
FPB FPA
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2.4 OFFRAND QUEUFE

R e wm B Ge B oeR o E B G

The CGpersnd Gueve is @ & page, ¢ eptrvyipasge input COueue
used to receive (rerand irforwation from the Rbus,
feougsted by the Feteh upit, The pace acdress (FFPAGE_NUM)
corresponds  to the Fetch queve paoges and as with the Fetch
cueue, only cne psoe 18 vizitle t¢ the XM, Fach page
conteins  two 410 bit ertries, &n "AY entry snd & “BEY entry,
vihich are availabie to the ¥V on povrts KFOGOPECA apd CFGB
respectively. & T"date wvalicd" bit exists for each entry,
vkich is set uponm receigt of the date, and reset on FOF_FF,
"tata hit'", Flush, or &n unconditiorel read., Date remeins
valid throuchout the drstyructicn. OPLIT brench will
invalidate the currert raae entries,

P T

Tre RBUS ocueue is an & deep seauencire input gueve., Jt s
4 Eits wide (See Figqure 3=3), What 1is meant, by 2
seqUENRCiING cueue, is thet incoming data has 8 tag which
indicates the corder in which the dats is to be read without
respect to the order of its arrival. Fntries are
invalideted 88 they are read out, Its cutput is shared with
the "AY entry in the (FC,
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FIGURE 32-3 XV REUS/OPERAND QUEUE
RDATHIT | . OPGBREQ

RERROR_S | . RBOOPQAREG
_ POPRBQ
RTAG_.Z_| TAG HANDLER-WRITE LOGIC READ LOGIC ——FOPABg
RORTVLOD |
3
 — RBAOPASEL
RROR
3l
- RBQ ot
8xun 48 __RBR/0PGA
2 ___EFPAGE_NUM
RADR
ROATA 41 3 Liron
(& PARITY) R_PORT
oPq
8xXue s—ronr 4G orPaB
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3.6 PROCRAMBAELE MULTIPLEXER (FNUX)
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The Fmux performs pesitional treancsformatior of its input on
a digit by cigit besis, It receives two 40 bBit inputs and
cutrute 5 &1 L1t word te the 1CU (See Figure 3%=4),

The Proux is ucter rroorarmable with 1¢ different functicns
detined, There is & dates dependent functicn register
(FPRRFG), tor PNMUXA, that g losdad whernever the CREG Lbit
PPMEEGLDY 45 set, A value of "F" selects the FMRFEG ps the
scurce of the functior to be rertorned. The input to the
FEREG s shared witt the leasgst siorificent dicit of the
memery recuvestor's length field (RGLEN). 1In addition, the
FFUX s used to concatenste the twe 40 bit inputs accerding
tc the user's predeveinined furctions. The result o¢f the
ctoncatenationr, btesed op the dindependently rrocessed A and B
irputs, dis reterred tu as the FFMONC cutput,

FRUXF has a data deperdent vregister that 1ds losded by

setting PHREGLDE high, The dnput to this second PNREG is
scurced by the PTREG.

Tte furcticens perforwed by either PHUX, wherpever their
furcticon select 385 ecusl to "F", s deternmined bty the
centents of their respective FMREG. The value in the FMPREG
corresponcds directly to the furnctions defined in Sectiomn
t,6.¢, Kowever, it the contents of tre FFNREG has a value of
“gw o ap error is set causinc 8 dead {Yreeze condition,
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FIGURE 3-4 ¥V FMUX

RQJ.EMGTH72
PMA_FUNC

FUNCTION_DECODE |

PHUXA_IN
(18_plgite)

; 18-1_HUX
— e ® e —

PRB x
Pep | 3 0o
w !
PTREG._ N | 4 PAL ?
= FUNCT1ON_DECODE | o N Dt
PMB_FUNC. v )
/ *
*
DECODE PR3 h :
| OECODE | \ N rB ﬁj > 08
PHUXB_IN | reo b
116_D1 g1 te B’
rﬂ PB1
*
B
t = |res
g
CONCRT_FUNC \J

| CONCRT_DECODE I
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3.7 FROGRAMMAELE TEST LOGIC (PTEST)

T oen e N R G S N DD DR oW R S O D D e O T we G 68 N% e R Sn ok W ER WS ga

The Fteet provides 1% full combinstorial transformations on
its 1nput frow the ICU. The user may in addition program 2
functions across the 40 bit input with full corbinatorial
rrocessing ¢f  esch of the 5 kytes of dinput. This rart of
Ftest 915 called Ftestl, it feeds FTREG(4L bits wide) which
sources the control sectiorp and Ptest?.

Ftest? vrovides combinsteriel processing of the PTREG thus
sllcwing coreater tlexibility 2cross byte kcundaries at the
cost of extrs processing tinme., Ptests has 2 functions and
¢an  tave dqts ocwutput stored in PTREG cr sent to the most
cignificant digit of ep ICU dnput with zeras filling digits
=8  of the input egnd C(NTLOUT feeding the least significant
cigits (See Figure 3=5).

For the detirition ot the Ptest functions, see Aprendix A.
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FIGURE 3-5 X¥ FTEST LGEIC
PTREGLD -
PTFUNC (4¢ 0} - FUNCTION PTEST 1
PTIN(39:8) DARTA

(13 FUNCTIONS)

EN EN

ADR L{aoR

SE

DAEG (391 ) DIN

256 X 20 BAM ARRAY
256 X 20 RAM RRRAY

PTREG (3:)

h:
MUX
PTREG

L~ PTEST2

(2 FUNCTIONS)
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3,8 THE ARITHEETIC UMIT (PL)
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The 47 bit 2 +irput BU 18 cavebtle of geriorning botk bhinary
and deciwal podition arnd subtractior. Fory speed purposes, a
carrv=icok=-ghead 1s used acrcss the AU, The AU of the X¥
recuires ope clock to rerfors an arithmetic operation. It
hes & registered cvutrut, thue presults car rot be used until
the next clock. PBack to bsck operastions are permitted,
(See Fioure 3=6,)

for AU tunctiorns, see Sectiop 4,647,
The AU provides status to the centrcl sectiorn in the form
¢t two status lines, These lines are: AU_ZERO and AU_CARRY

(cerry out from the most sicenificant digit).

The result of perfornire decimal &rithmetic on pon=BCD
irputs (f.e, undigits) 1s conpteined in Tables 3.2 and 3.3.

Undioit detectior at ths inputs to the AU, sets 5 flag
which the micrccode cap brearchk on.
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FIGURE 3-6 M ARITHMETIC UNIT
AUA AUB
{uo {qa
L XOR %_17l *0R ' FUNCTION DECODE fmiteAUFUNC
A A/ B B/ UNIT
BINARY ADDER — [~ p——RU_CARRY
CRYBSUM CRY1SUM "
. lcine
Pn.Gn CLAU
CARRY CORRECTION/ZERO DETECT !
CINn
1
AUREG FLAGS
HU=Gl AU_CARAY
BCD CORRECTION UNIT ’
. )
MUX _ BCD/BINSEL
\\\ _ Y
%m
AU_OUT
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Xa8 THE ARITHEETIC UNIT (ALY A{Ceorntinued)
TAELE 2,¢ X pL DIGIT CUTFUT FOFRF DECIWAL ADDITION (A+4BR)
E input (ro carry) A+B (cecimal)

f dirput U 1 Z 3 4 5 € 7 B 6 A B € D E F =

= am wa B mnow e m R MU S SR AR G T MR B Wr ow W3 GF U3 S 4m em BY R G Y fu U0 0T DR WS 0S5 G G 6D A UD S O@ A SO 0B 4o 60 o B WG @% G0 O g T e

& LR P/ 5 €& 7 8 9 #( %1 wZ2 *3 kb xS kg
1 17 2 3 4 5 & 7 8 9 s *1 %2 x3 x4 x5 x6 *7
Z ¢ 3 L 5 & 7 R G %) 4] *2 A3 wh A5 #é k7 %8
3 34 5 6 7 g ¢ x *x1 #g #3 kb x5 %6 *7 #*B %9
4 & 5 6 7 8 9 x *1 w2 %3 k4 #5 k6 x7 *@ *§ xP
5 5 6 ¢ & % il &1 %2 #3 x4 *5 %€ x7 x8 *x§ *x2 x3
6 ¢ 7 & G %y K A2 AR kL %5 ke k7 & %G k2 #22T %
7 7 8 G x AT k2 ¥F 2L x5 2§ *7 4B AG k2 43 #( *D
& 8 G x§ %] *g #3F K4 xE wb #7 *xE *9 %2 *2 x( k[ %€
g C *{ %1 %¢ *3 wb x5 %b *7 *+R xC k7 %% kx({ *D »é& *7
A {7 #1 kP AZ AL 45 rg A7 HEB G %2 2F A *D G *X7 *[
R *1 k7 kX x4 #E A6 wf *E 49 w2 *¥X 30 AD *€ k¢ *0 %1
( X2 43 w4 kE g K7 AE ARG k2 %% A( 4D k6 AT kD ] x¢
b *3 44 k5 26 AT A8 AG k2 3 4 kD %6 k7 *{ *] wg &2
E k4 *5 %@d *7 #F *Q %7 *x% % +p RE€E A7 #*0 ¥} ke 232 x4
F k5 AE w7 k& A0 %2 %F %( AD *6 w7 *x0 %1 #2 %3 kb x5

o en mn e s  a T g G WE B Rm wS ED R Oy R e T MR L T I G N D T MDA I s on e W N G R A O OR R ED AR O DR R WD Op W WS ua R oD e R e

A dinput = & fF 2 % 4 5 6 7?7 & ¢ p B B E F
B odpput (with carry)

Note @ * indicates carry toc pnext highker dicgite.
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3.3 THE PRITPMETIC UNLIT (AU) ((ontinued)
TRBLE 3.3 X¥ AU DIGIT CUTPUT FOK DECIMAL SUBTRACTION
FINUEND (with borrow) B=8 (DECIMAL
<UBT%M~HDI*{}’323456?89ABCDEF|
.......... |m-ﬁg,_--m__.a..¢m-...e.a.an-....--_..-.z_.....“.-.._-_.._._..-----‘_
U P& 1 2 % 4 5 6 7 & &% s B C D F F |
i j+#¢ 4 1 2 * 4 8 6 7 & 6 A B C Db OE |
2 {x& 29 U g % 4 5 6 7 & 9 A 8 C DI
2 |«7 *x8& 29 4 1 2 3 & 5 & ¢ & 9 A B €|
4 |x6 *7 *& 6 4 1 . B 5 6 7 & ¢ p 8 |
5 j25 24 %7 x2 26§ 1 2 % 4 S5 6 17 & 9 A |
€ %4 %5 26 =7 %8 9 i 9 2 % 4 5 & ¢ & 9|
7 J4% %4 x5 %6 %7 *x8& *9 O 1 2 3 4 5 6 7 & |
& [ %2 *3 %4 x5 %€ 7 *8 *x9 O 1 2 3 4 S5 ¢ 7 |
g ) %2 %3 x4 #5 %6 #7 %8B 20§ 1 2 3 4 5 6 |
A [#0 21 %2 %3 %4 5 +4 47 28 +9 o 1 2 3% 4 5 |
B j*7 *0 21 %2 %3 w4 #5 k¢ 27 & %9 1 2 T 4 |
¢ [ %6 *7 *4 %1 %x¢ *3 a6 x5 x4 *7 %8 x9 § 1 2 3 |
[ [#5 #6 &7 & *1 %2 *3 44 x5 46 *7 #8 %9 U 9 2 |
3 [ %4 %5 %6 *7 *ii %1 %2 %3 #4 «5 *¢ *7 x& x9 {1 |
f [#3 %4 %5 %¢ %7 *{ *1 %2 *3 #4 %5 %6 x7 *§8 *9 G |
- [#2 %3 %4 *5 k6 *7 *U *1 *2 #3 x4 *5 %6 x7 *8 %9 |

NOTE:z % indicstes berrow from rnext higker digit

Undigit results will ke dincluded for completeness only,
they are inplesentation dependent &nd may change.
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3.9 LOGIC UNIT (LU) and (OVMFARATOR

@ o e T W G e e S o W A Gh om Gn O o wn G SN O6 G B3 OB 63 o0 e 9

Tre Looic Urit (LU) peforms 2 Boolear operatior on twe &40
it 1inputs, P& and B, apnd ocutputs 8 4L bit result to the
IfU. The operaticns executed by the LU are: A AND E, A OR
E, & YOR B, PNQOT A' ard R,

in perallel with the LU, there is a comparater that sets
two Fflaags, B > E epd A = B, speropriately. There is a
flag, LU=, that cets set if tre cutput cf the LU is ecual
to zerc., These three tlsce are pert of the test condaitions
feeding the secuencer in the control section,

.14 FEVORY REQUESTOR (Mem Fea)

R I I e . I g

Tre Memory PRequestor 38 the XFs interface to MCACK via the
EWBUS, Tt increments/decrenerts address and leroth as
gprropriste for Read erd Write operaticons. 1t handles nmod
il dates aslignment during Writes and does tag resolution for
Feads end Writes, The KFemory Reguestor is composed of &
najcr components (See Figure 2=7): tre Address Menipulator,
the Leroth Fanipulator, the krite Alignment Unit, and the
(erntrol and Tag CGenerator Unit,

Tte following 4 sections give briet descriptions of the
individual units.

3.1G,.1 FEF¥ KEG ADDRFSS MANIPULATGR (REAM)

e oam S SM CR Gel D BB @B L S mr WB TS OTT Ba OMT UM QM e SU MD RD NN M GRS Th G0 00 MD o oW v

The mein prurpcse of the Pddress Mapirulator 1is to update
and hold addresses for r/w memory reouests, 1t consists of
3 ten=-dicit registers and ar imnc/dec unit which can cperate
on all three vregisters, ALL 2 registers cen be used as
ceneral purpose storage, where they car bte read ocut on the
L¥FCTR Lines din  the ICU Fatrix, as well as locp counters,
neaning they can increnent or decrenent bty &sny number from
1 t¢ 4. KEAM rrovides 2 LPCTR={ c¢r crossed [ flag to the
Jest CLonditien MUX,

The addresse wanipulater wnit alsce centains an  output
register with bus drivers, and 8 parity generator on all &40
tits for driving the merpory address tield of the AWBUS (See
figure 3=2),

~e=e={UNTSYS Friop kritter Consent Feouired for Disclosure Cf This Data=--~-0C0000390
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FIGURE 3-7 MEM¥ORY KEQUESTOR
CONTROL UNIT ADBDRESS UNIT
(RECTAG) 7 (REAH)
s p—nt—s TAG
REacMp 5} »
TRG GENERATOR | ,2_, REAFULL/EMPTY ARG % roones
{3 comnanD Coann B B_ADA_AEG |
R ___._fz___ 4 —F— . u
asPRoR LOGICAL LENGTH 5 [ BRSEING
[ T
—
LENGTH UNIT DATA UNIT
(REL {REHAW)
ROLEN 18 PHYSICAL LENGTH  } %  LENBTH '
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FIGURE 3-8 FEM FEG ADCRESS MANIPULATOR UNIT
UP/DOWN 2
A
ADLSD — INC/DEC v [><
LOL5DADR 5
UNIT =
REGSL 2 1
@]
xa s AKADRPATY
A_ADR_REG Al =
5 B_ADR_REG —
RaADR _ A0 4 = e :\‘~\ L
C_ADR_REG # o< o
-\ A8 = 48 . AuADR
1Z o
=
(@
AWENBL_ o
LDADREG T LbcThe
3o hoo CONTROL e
REQ 3
"AihasT UNTT .;
- 48 . ipcTA
TBUS _ 48
TESTMODE
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3,10.7 FEM REG WRITE ALIGNMENMT UNTT (KFKAU)

3.10.3

memeUNIEYS

e wn BB wm wn e T W SR MR BR @ Ge Gn AR OB AP R TD Gy TN WD 65 Gm mc UR S5 DM WS @ U W ue e @

The REWAY slions write pData te wmed 10 beoundaries and
buftfers date bevond the bourdery for concatenation with the
rext portion of Write cate. It can bandle opre write streanm
at & time, The end of s stream is recoorized by 8 sigreal
trom RECTAG.,

The RFWAU copsists of & Rotator/Corcatenator, a residue
register (RREG), @ ¥Mep letas bus register with tuffers and a
rerity cenerstor (See Figure 32-9).

FEN REG LENGTH MANIFULATOR (RELM)

o a  wS o an s m R S DGR G M e G h SR @ OF 5 65 e CF 6D WA wm wm WD &

The pain furction of thkis urit is tc store the phkysical
lergth of the operands and keeg track of them, 1t has the
capabkility of storing 2 10=-tit lengths and decrementing
ther wusina & sinele digit arithmetic unit whenever such a
coomand is issued by KEGTAG. The other 3 main functions of
RELF are te implement the fLcor counter functions elorg with
raintaining the INC/DEC factor, tc ceptreoil the rotaticon of
tke write &lionment urit and to irplenent the XF write
elgorithm viaz & mapperiike structure (See Fioure 3=10).
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.1l t FENM REQ COMTROL UNIT (KECTAG)
RECTAG ceoptrols the creration of the entire fewcry

recuestor., It slsc contains the tsg generator unit which
crerates senpi independepntly teo gepevate the appropriste
teus for resds and writes, The length status fleg indicates
the value of the lenctls stored in tte three 110U=bit wide
registers in  the lecical lenoth wunit. The prurber of
cutstanding reads/pops are indicated bty a vpair of Llines
whick oo tc thke cortrol card (REGFULL/RRGEMFTY). RECTAG
slong with RELW decides whether there peeds to be 8 second
cycle 1in c(2se of write last comnands. The general flow of
cormmands in this unit is &8s such, (See Fioure 2=-11)

ee A tcamand 1s received (Compnand Interface Unit),
b, It is either mapped to esnother copmand Ccr peacssed.

2

t. It is decoded and control sigrals i1ssuved (Metper, Maprer
Sucpert).

¢, Some of tre contrel sigrels fecrm the AWw_CMD., Other

sionsle activate the teag venerator upit as well as the
rest ot the reousstoyr units.,

wme=UUNTEYS Frior Written Copsent Reouired for Discleosure Cf This Pata=-==0g0Ul0390




o W e e o E@ owm

UNISYS CCRFOGRATICN fommmmma mm e e m . ———————— +
ENTRY/MERPIUN SYSTENS GROUF |
PASADEME DEVELOFNENT CENTEKR | VS5LUU EXECUTE KODULE (XM)
|
UNISYS frme e n e e m e st e ——— -
CONFIDENTIAL ENGINFERING DESICGN SFECIFICATION Kev.e B Page 33
3,104 NEM KEG CONTKOL UNIT (RECTAE) (Continued)

e e G G wE o e S MY DGR ER O G OB MDD A e OB O W OF ON @R GF @ om

TAG GENERATIGR UNTT

s o e WD S T e G ome om0 S WD me kn D SR G

for every Read/Write there is a TAG associasted with
conmend. The TAG CGeperator Upit facilitates this
tte AW_TAG Llines,

griving the appropriste TARAESs on
fechanism is es follcwes

&. FEADS (To KREUSG)

The unit receives & kead recvest trom the RECTAG

which dincrements the TAG and

Reguest counters

sinultanecusly drives bits (=2 of the Ak=TAG lines

the rprevious cortents of the TAG counter.

AW _TAG will be 170L0.)

b. RFADS (To OFERANDG)

CFQ Reouest signsl froem RECTAES

Fapper will put

the
by
The

Maprer

and
with

(Rits 6=-% of

the

current x¥ pace rumbter or bits 1 and 2 ct AW_TAG ard tit

1 of REQ_SFADR on bLit O of AW=-TAG. The 2 counters

not affectec. (Hits 6=3 of AW_TAG will be 101D

t. FCFS (RBUSE)

4 RBGFOP signal trenm the aqueue control  Logic
cgecrement the reguest counter but not the TAG counter.

0o WRITES

are

will

Same as OFFRANDG Reads except that it i4s ceperated by 2
¥rite vrecuest sioral enc bits €=32 of AW_TAG will be

j{’i‘?i"

RECFULL/RBGFMPTY being or neans

== N]TSYS Frior Written (onsent RKeouired for

tbat the recuest counter
copteine 5 velue of 7/%1. (See the follovirg fioure.)
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FIGURE 2*=§ MEM REQ WRITE ALIGNMENT UNIT
. < | SAWDATPRTY
\\\\ v s
da)
U8 [ L
‘ ue >:<) ’ S ua E ug
RODATA 04 2 Q A = |25 AHDATA
a- o [
O =
a
D
38 ) ul 36
T I T
o
WENBL
s LPETH—___/.Q___[I :
wsor RQADR —t—
REGSL = S
ewvauras 3 CONTROL
REWAUROT
REQ_HOLD 3
Re@_Busy
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FIGURE 32=1C MENM FEG LENCGTH MANIFULATOR UNIT
DECREMENT UNIT| 4 aotso
& AU ke
REGSL 2
PHYSICAL LENGTH
> A | A_LEN_REG =
2 ol
AGLEN 18 §i= B_LEN_REG o
C_LEN_REG & | M JAMLEN
T =
[y
1
CONTRDL LIKES CONTROL MAPPER2 | oy )
(FAON RECTRE) UNIT [KATTE RLGORITHAY *—*‘_)_—WHEQE?EgEgEggsi gERG
£ AFREG
DECREMENT
UNIT
LOGICAL LENGTH
1= 7 [A_LEN_REG T
= B_LEN_REG LaTaTUs
C_LEN_REG
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FIGURE 3-11 MEM REG CONTRCL AND TAC GENERATOR UNIT
FREEZE LINES___ M4
ANGFULL 1—a
o 5 L_;CONTHOL —
s |zar 5 S UNI E—
noggggg Z Jzac ? 53 l IR [ i T FETFLUSH
w3 w ] . LOPCOMPLT
(FROH CMEG) Of— o ggg_gglgg
oz Z_JREGSL
0 v_ ] SAKRRST
DATAHIT o
FAULT MAPPER SUPPORT o
Q S SAHCHD
=
(@8]
=X
x
TAG Gl l—— 7 sAWTRB
FRNUN 2 GENERATOR |&| F———————3fhaekprr"
POPRBA UN 1 T Z2| ———~———RBAFULL
»LDADREG
\SELINADA
TESTHOOE
ENHRUPAS
SRENAUROT
CONTROL LINES| -
TO RELM
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FIGURE 3=-12 TAG GENERATCOR UNIT
CONTROL
CONTROL LINES
(FROW HMRPPER SUPPORT} U N I T
POPRBA ON = :l
L 2 PATY
lfia_—_ UPCC TRGS 8
o - "‘12& el o b7 auTAc
o= N = 3 Yacs] O
(3: w35 raczd - AHTAGPATY
w8 o TAG1 =
[amg ] ) -ﬂ YAGO o
RBQEMPTY
FENUM (1) >RBAFULL
FPNUM (0)
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3.1C.5 NENMORY REGUESTOR CONFARDS

-—=-UNTSYS

o am m Em Ee om me By s mn U G R G T D5 mm em B T2 OF OR OB O3 o

B list of the commands essociated with the Memory FRequestor
can be fourd dn  Section &L.6,.14, However, & detailed
description of these commards rot foupo din the MCACH
specificaticn immediately folliows.,

£ THRU comrard sxrpects a lepoth on tre LSD of RGLEN ICU mux
{ft ==> 06) arc an Pdoress on thke READR ICU lines, The
remeining veriations meke use of the lepgth and sgddress
registers in the reouestor,

FEAD DATA  (CWD=1)

o mm e e oA ms Ee me

This 4% 2 READ command that returns data tbtack to the XW
KEUSG, The TAG counter ir FRECTAG decioes the RBUSE
address,

UNCONDITIONAL READ OPERAND ((CMD=2)

o e am e @D s w e e G M GN R WD GR  Ger Sm mR TG ED e @S G a

Tris is a READ cowmmard that returns deta back te the X¥
GPFRANDG (A or B derending on the REQ_SFADR lines). This
read alwavs goes out ne natter what the status of DATAKITY
tlag is.

CONDITIONAL READ OPERAND  ((CNMD=2)

e G O mm e W S ek G AR DS G Y U MR S Wa 4D 2R G S S @

{onditicnael Read is usec 1n ar Optimel dirmstruction flow to
correct date in  the operand cueve in case of a Datehit
irdicstion from Feteh., It works without the need for
microcode testing of Datahit dJn en attempt to save both
ricrocode srace and time.

Purirg the tirst c¢leccks ot an optimal dnstructien a
cenditional read je fireo to the edoreses of the A and/or B
cperands. 11 a Datahit kas occcured, neaning that the data
contained dr the crerand cueue js ipvelid, a3 resd is done
cn the addrese of the cenditicnal reed. The taos for the
read are set to replace the arpropriete entry in the (PO,

1¥ conditionsl read 48 dissued end Dstshit has not occured
it is trested a5 a Ne Cp, no recuest o0es out to wemory.
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CONFIDENTIAL
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FENQORY REGUESTOR COMKANDS (Centinrued)

o s G OF GR G N G WS o WS S W W %S W W om W R O3 O @

KFAD WITH LOCK (CMD=3)

D oms i am b en mwoEn TS @ we 3 S8 G

This commenpd is explained in the FCACM FDS, When usinc this
conmand, microcofde wust wake the appropriate aljonwent
trefare esepding date te wemory, Thigs command 38 only
avaeilable ip the THEU nmode,

VRITFEF DATA {C¥D=5)

This comnand writes the data on the RQDAT ICU Llipes to
wrencrvy. 1The recuestor will perform the necessary sliaonment
cr the data, A write comnanpd with the selected length
< ar = 410 will be corvertecs dinto & write last command,
feter to Conrmand 7.

WRITF LAST DATA AND SET OP CORFLETE (CME=6)

T we wm T gms W s W o G Roe R TR DN G T OGP U WM OB Mb A Lo ES DY S wn e se OO OF N M W@ @

Sipilar te WRITE DATA this conmasrd will perform a memory
write and will alsc write the residual data during an
independent »rite cycle, anc set the op complete flag to
fetcha 1% during the independept cycle apotber recuestor
commend is dvssued, XM will Live freeze urtil the residuval
cata is written tc WemNCry.
WRITE LAST DATA WITHOUT OGP COMPLETE (CHMD=7)
identical teo Cowmmand ¢ excert that cr complete will pot ke
L3
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3.10.5 FEMCRY REGUESTOR CONWANDS (Continued)

e @ me e G e D e D N WD W Ws WS @e e OO T W S

LCAD ADDRESS AND LENGTHR REGISTERS ((CFOD=R)

O am e n W s e D TR WS W W N mo En WS R omm wR D0 6x e I BN A0 6o WH Om 6N O @3 em

This command will load the cortents of the ROADR Lires of
ICU in the selectec eddrese recister and the contents of
the HKELEN lipes of 1CU in the correspenpding length
revister, The status of the lencth dinformetion will bte
available next clocke

FRANCH TAKEN AND WRITF NEWFC (CMD=FE)

- e R S G S A D e M TE e o KT M G w0 B gw WO On mh an wm am

This connmand will set tte Fetch Flush line, put 3 code of
40 on  the AW_(MD lines and send tre MEWFC or the address
lines.

FRANCH NTAKEN AND WRITE NEWPC (CKND=E)

e we e RGP G e D GD R Sk GR W RN T S e G G G W T B G O Gn A WD e

Sane as Comwmend F except that & code of D will be put on
the AWw_(¥D lines.

SYSTEM FLUSH AND WRITE MEWPC (CMD=12)

e em G me oae ms B EE GR Wk e D M MD G5 On @S R on 6D WX GM @ O ON @ RS am

This commpand will set the SYS_FLUSH Line, put & code of OF
on  the Aw_CMD lines and send the NERF( to FETCH on the
A _ADDRESS lines,

INCREMENT ADR_KEG BY LREG (CMDE=132)

e e wn Y Gm GB TN EG wm G te g B O AN @S Ge ON @3 Be G @8 G2 60 bm

Grie 0f the loop counter functicns, this command increments
the selected ADKR_PREG bty the irc/dec tactor in LREG.
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3.10.5 MENORY REGUESTOR COMNANDS (Cortinueo)

O N Rk ]

DECREVMENT ADR_REG BY LEFG (CFD=14)

o e G e T o ww wn e BN R G0 WS 6D GD oS S0 M B @ 0%

Sawe &5 Cermaro 13 except instead of dncrementing the
BDR_KEG, 1t is decremented,

LOAD LREG  (CWMD=15)

T L L

Leceds the Lloop counter dirpc/dec factor register. A value of
g will be interpreted a8s 10.

LGAD LEN_REG (CHED=18)

o o e e G Gn o @r o @2 W @

This will lced the date on the RGLEN 1CU Lines 1into the
celected length regjetep. (Date ds assumed to be 10 bits
vides)

SELECT LENGTH STATUS ((FD=17)

B e wm AR ES DR w0 GE T DR oGS On Mk R SN Gn RS R P am

Tkis conmmard will set the L_STATUS {flip flcp if the content
cf the selected lepcott recister is less than or equal to
P04, and will RFSET L_STATUS §Ff LENGTE > 10, 1f REGSPADR is
G, then the status of the Latest selectec lercth register
vill be preserveds L_STATUS 45 wmicrocode trancheable the
tlock after this commend is issued,

OVERRIDE FAULT (C¥D=18)

e e TR TR e wm G T UE M D R

bhen there is 3 FAULT for the current dnstruction, a&ll
writes to nemory will ke inkibited. Cverride Fault will set
the FAULTOVRIDE flag which will mesk the Fault and let all
sukseocuent nepory writes to go thru. This flip flop will
enly be reset with & svsterw flush conmanda
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3.10.5 MEMORY REQUESTOR COMMANDS (Continued)

GP COMPLEYE WITHOUT WRITE (CMD=19)

- O T D G G G D o D R D S G0 e D G O e

This compand will set the OP_COMPLFTE Line to Fetch.

LOAD ADR_REG (CMD=1R)

This will {oad the date on the RGADR ICU Llines 1dnto the
selected Address register.,

ENABLE FORCE ERROR (cHMD=1B)

This command forces errors in the selected arrays as

follows:
RGLEN ARRAY THAT RECEIVES THE ERROR
1 REAF¥ (most sig slice)
2 REAF (least sig slice)
* 4 RELM
& REWAU {most sig slice)
10 REWAU (least sig slice)

* Currently RELMs errcor detection circuitry is disabled.

SET TEST MODE AND DISABLE AW BUS (CMD=1(C)

This command will set the TESTMODF flao which will disable
the AWBUS drivers meking sorme of the recuestor signals and
states visible to the data path, (Refer to Section 8.1 for
roere details,.)

RESET TEST MODE AND ENABLE AWBUS (CMD=1D)

- e 00 e O GD T TGP O GF GD G0 G G S 5 D e D KD 6D G R S D

This will reset the TESTMODE flag and will remove the AWBUS
disable signal.
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3.10.6 XMk WRITE ALGORITHH AND EXAMPLES

XF is the only processor module
Wwrites, YR
10 boundaries by the XF
accomplish this,
Algerithme

Fewory

XFi's Write Algorithm hes eight
them
are used for WRITE LAST commands.

that
Writes to memory are guaranteed to be on MOD
Recuestor. In
the memory requestor implements the Krite

{8)
are used for WRITE commends whereas the remaining six

L R Y el T L L L TR Loy

Reve B Page 43

can vcerform wemory

order to

sub=routines, two of

==w={JNISYS Frior Kritten Consent Required for

Following

sub=routines,
Following the

krites.

DEFINITION OF

is a

detailed description of each of the
which dnclude conditions that invoke them.
description are some examples of types of

TERMS USED:

Lteast signiticant digit of the AWBUS address.

Fhysical length inside the Requestor Length Unit

Ltength inside the Requestor Length Unit.

Alignment Factor register controls the rotation
This is the registered value

Indicates the execution of the second write

of valid data in RREG,

ir case of & wWrite

= LSDADR =
(pigit 0)
= NLSDADR = Digit 1 of the AWBUS address,
- AWLEN = Actual dsta length on the AWBUS.
= PLENGTH =
= {LENGTH = Logical
- TENCOMP = 10 _ LSDADR (10's complement of LSDADR).,
= AFREG =
in the REWAU PMUX.
of LSDADR.
- REQRUSY =
cycle.
= RESIDUE = Indicates the presence
= RREG = Contains residual dats
alignment,
- QENMPTY = Requestor Idle.

Pisclosure 0f This Deta-=-=00000390
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L]

= QPCOMP OP Complete,

= IRQCHD

V500 EXECUTYE MODULF (XM)

@ T G BN @0 W5 4D R OO0 On GH RGP TR WD G B oD G0 on S e

Rev, B 1A

{Continued)

Hypothetical register that stores the write

command and register select in case of a second

write cycle,
REQBUSY register).

Physical length idindicates
reraining to be written.
Logical lenath indicates the
needs to Write.

NOTE: In case ot no write alionment,
Lengths will be ecual,
WRITE ALGORITHM
WRKITE PROCEDURE: (REQCHND = 5)
TENCONMP <= | SDADR
1f
AFREG <= L SDADR
AWLEN <= TENCOWNF
LSDADR <= {
NLSDADR = NLSDADR
PLENGTH <= FLENGTE
RESIDUE <=1
ELSE
IF (LSDADR = () THEN:
AWLEN <= f}
NLSDADR <= NLSDADR
PLENGTH <= FLENGTH
ELSE (MICRCGCODE ERROR)
~===NISYS Prior Written Consent Reauired

the

number

(In sctuality, it is derived from

actual number of digits

of digits microccde

Physical and Logicel

(LSDADR < > U) AND (TENCOMP < PLENGTH) THEN:

(FIRST VARIATICN)

+ 1

TENCONMP

(SECOND VARIATION)

I <+
RS
o
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WRITE LAST PROCEDURE:

TENCOWMP <= 10 _
If (LSDADR < > 1)
AWULEN <=
AFREG Com
LSDADR <=
NLSDADR <=
PLENGTH <=
RESIDUE <=
IRGCHMD =
REGBUSY <=

ELSE
IF (LSDADR < > 1)

IF OPCOMP =
AWLEN <=
QENPTY <=
RESIDUE <=
LSDADR <=
NLSDADR <=
PLENGTH <=

ELSE

IF (LSDACDR = 0) A

THEN:
IF OPCOMP =
QEMPTY <=
RESIDUE <=
AWLEN =
NLSDADR <=
PLENGTH <=
AFREG <=

=m==JNISYS Prior Written Consent

1 THEN OF COMPLETE.

1 THEN OP COMPLETE
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EXAMFLES (Continued)
(REQCMD = 6, 7)
LSDADR

AND (TENCONMP < PLENGTH) THEN:
TENCOWMP (1ST VARIATION)
LSDADR

¢

NLSDADR + 1

PLENGTH _ TENCONP

1

RQCMD

1

AND (TENCOWMP > PLENGTYH) THEN:

(2ND VARIATION)
FLENGTH

1

0

U

NLSDADR + 1

0

= 10

G) AND (PLENGTH <

ND (REQBUSY

(3RD VARIATION)
1

6

PLENGTH

NLSDADR + 1

0

0
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3.18.6 ¥M WRITE ALGORITHM AND EXAMPLES (Continued)
ELSE )
IF (LSDADR =0) AND (REGBUSY = (1) AND {(PLENGTH > 10)
THEN:
REQBUSY = RESIDUE {(4TH VARIATICN)
IF (REQBUSY = 1) THEN IROCKD <= RQCHMD
ELSE QEMPTY <= 1
AWLEN <=}

NLSDADR <= NLSDADR + 1
PLENGTH <= FLENGTH = 12

ELSE
IF (LSDADR = 0) AND (REQBUSY = 1) AND (AFREG < PLENGTH)
THEN:

AWLEN <= AFREG (5TH VARIATICN)

SENPTY <= 1

LSDBADR <= AFREGC

REQRUSY <= [

IRGCHD <= 0

PLENGTH <= PLENGTH = AFREG
RESIDUE <= {

AFREG <= 0

ELSE
IF (LSDADR = ) AND (REGBUSY = 1) AND
(AFREG > = FLENGTH) THEN:

IF (OPCOMP = 1) THEN OP COMPLETE (6TH VARIATION)
AWLEN <= PLENGTH

QEMPTY <= 1

NLSDADR <= NLSDADR +1%

REQBUSY <= @
IRGCHMD <= i
PLENGTH <= (
RESIDUE <= {
AFREG <= i}

NOTE: Any write commard (ROCFD = 5) with LLENGTH < = 10 will
be converted to WRITE LAST (RGCMD = 7) inside the
Raquestora.
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3.10.6 XM WRITE ALGORITHM AND EXAMPLES (Continued)
EXAMPLE #1: SINGLE STREAM  ADDRESS = 2004

0w u

_____________ LENGTH 29

CLOCK # RQCMD/ADR AWADR LLENGTH PLENGTH AWLEN AWDATA

1 571 0 29 29 0 0

2 5/1 2004 19 3 6 XXXX0DDDDOD
3 571 210 9 13 0 RRRRDDDDDD
4 ¢/ 200 0 3 { RRRRODDODD
5 uso 2430 v ¥ 3 RRRXXXXXXX
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3.10.6 XF¥ WRITF ALGORITHN AND EXAMPLES (Ccntinued)

EX A MPLE # 2: BOUBLE STREAM A Address = 1007
------------- A Length = 28
B Address = 3921
B Length = 30

CLOCK # FRQCMD/ADR AWADR LLENGTH PLENGTH AWLEN AKDATA

A/B A/B

1 571 G 281734 28730 U 0

2 71 1007 18730 25730 3 XXXXXXXDOD
3 512 10610 8/30 15730 0 RRRRRRRODD
4 512 1020 B/3G 81730 7 RRERRRRERXXX
5 772 3921 8/20 8721 9 xXppoooDoOD
6 /1 3930 8710 8711 0 RDDDDDDDDD
7 571 39440 8/10 8/10 1 REXUXNNX KX
8 5/2 1027 G/1u 5740 3 XXXXX¥XXDDD
9 572 1020 G710 g/710 5 RRRRREX XXX
10 /0 3941 0/0 071 9 xopoebopod
11 G/0 3950 0/g 0/¢ 1 REXXXXKXXX

NOTE: buring clocks 3, 6, and B8, X¥ will be forced inte
a8 Llive freeze state (AWBUSY) because of write
alignment., Residusesl dats is cetting processed
during those clocks,

“p" in the date field stands for data coming from
ICU.
“R" in the data field stands for data cominc from
RREG.
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I.11 FASS STCRE
Tre Fass Stcre Unit is an extensicn of scratchpad ram Fut

tas the restriction trtat it nay be written or read curing a

clcck but net both. 1t has ¢rly cne output Gtut

words x 40 btit dats stcracge cacacity. ECC dis

has
storecd with

each entry tc allow @ micrccode retry or mass store
errcre (See Section 7.6). Figure 3=13 ic 8 tlock diagram of

this structure. Appeéercdix 0 has a2 Llist of
ceneratiorn,

It is addressed via a recister (MSREE) which s

see Section 4.6.12 for cetails,

FIGURE 3-13 VASS STORE STRUCTURE

the

25¢

parity

ECC

losdatbtle
frecm 2 data sources ard has the incremert bty 1 capability;

MSAEGLD

CONSTANT=00
LFAOR, 8}

AUREG ,—.8
—

MASS STORE DATA RAMS ECC RAMS
(256 X u8) (256 X @
KSECCOUT

MSREG |—

MSREGSEL »— 2|

—»HSPRTYOUT

INC UNIT

MSQUT

MSINPRTY , .2

RBO_DPOA , .40 | M40

AUREG 5 30 ]
DREGOUT , 48

HSINSEL 2
HSWE

| e

uFCC GENERRTOR & CHECKER

1
ME/ NSREGOIS ECCQYT b—-v~——wom———wa <4
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3.12 DREG

o we em wa

This 38 2 45 bit wide ovenperel purpose register thst shares
the 1CU ROADR ocutput with the memory reguestor. Its output
feeds the ICU, Yt is loadec¢ whep the ®DRECGLDY bit in the
C(KFE 38 set high,

Ll

.13 CONTRCL ENTRIES

e R

Tre YCNTLOUY® H9pput to the ICU has the ten teast
significant bits sourced by thte control section and the ¥SD
by the #TRFG. ALl other bits will be zerc.

The followirg table dindicstes the addresceing of the control
out entries,

CTLouTseL | FFA_BDR | CNTLOUT

| [ALEN=BLEN]

| BCACF ERR VECTOR

| ALEN

| RLEN

I CLEN

| INTERRUPY INFO

| (CNSTANT=U/FREEZE CODE
| INVALID

I INVALIE

PSSR N S S N e Y 3
S it - g, —— s,

Entry 5 can be used by microccecce as 8 CCONSTANT=( during

nermal  instruction execution, However, during functior
test, it coptains the FREEZE CODE gererated as 3 result of
& TEST CODF in the freeze control looic. {Refer tc

frrendix 6 for details,)
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4 cchRGL SECTION

The Control Section provides seguence captrol for the X¥,
througch the rwain secuence controller and seversl smaller
interfece cecntrollers, 1t &lso provides some Sequence
tracing looic to aid ir diacrestics,

The Coentrol Section conteine sevep mejor parts (See Figure
t=1)z

(RAM==control store ram 135 wide 16 K=word deep
(REG==control reoister 135 wide

Ficroipstuction sddress multiplexer (ulmux)
¥icroprcoram Counter (ufl)

Ficroccde Stack 14bt wide 4 words deep

Conditicen Multiplexer(Corditmux)==¢b wide

Fetch Cueue 2==4 psoes, 5x1U kit entries in each page

4.1 FICROINSTRUCTION MULTIFLEXER (uIMUX)

o o e e W A D M R D D G E S D ES S0 W R e W O o O B Oh G A G WS O oS o

The Kicro=instruction nmultiplexer is divided into twe parts
by the pumber of dnputs reguired (See Fiogure 4£=-2).

The mest sianiticant 12k of instruction address may <come
from six sOUFCES:

1) Stack

2) uP(C

3) Junr Address

4) FTREG

)Y BC Controller

¢) OpLit & Cptimal Velues

The final 2t of address comes frowm cne source: The Test
{ondition Pux

The detailed cembinatiern ot these inputs are defined in the
dgescription of the CRAN Address field of the CREG.

mmm=UNISYS Frior Kritten Consent keouired for Disclosure Cf This Data===-0000039%0




| 1993 5204
UNISYS CORFOFATION fmmmmmmmmmmmcommcmcameoe +
ENTRY/¥EDIUNM SYSTENS GKCUF |
PASALENA DEVELOPMENT CENTER | V500 EXECUTE NOOULE (xm)
|
UNISYS e
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Feve B Page 52
FIGURE 4-1 XV CCMTROL STRUCTURE
JUMP_ADDRESS
JUMP_ADA (13:2) |y
OPLIT (13:2)
COPREG (4:2) ES EZ [J ]_ 4;9
PTREG (3:2) 1y,
AC (1:0) 7
1 135 o
I CRAM L2324 Ly \ TO_DATA_PATH
/ / o 7
JUMP_ADR (1:8)
PTREG (3: 0) 3 -
COPREG (1:0) 3 ES EZ [J Eg 2,
TEST_COND
F/F'S >
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FIGURE 4-2 V¥ MICRG INSTRUCTIGN NUX

1 J uPC

[ {Upper_12_Bits

=z

V4
HIST_FILE

STARCK

(Upper_12_Bite

1
/% >, TO_CRAM

MUX

JUMP_RDR (13: 2]
OPLIT (13:2]
COPREG (4:2)

PTREG (3:2)
AC (1:0)

A4

uMUXSEL
(from_CREG)
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FIGURE 4-3 TEST CONCITION MULTIPLEXOCR

AU_CARRY_—_\
AU_UNDIGIT S

AU=

A=B___ S

Lu=0__\

e

COMH-COMHL 2
OVERFLOW____N
INTERRUPT

LOOP_CTR=

TIMEOUT!
MISC/FF-1___
MISC/FF-0_

ac.2

BC ¥

c’2

LEN<=1@___

RQ_FULL._

RO_EMPTY,

LITERAL

AF>BF___

AF=8F__

PTREG (31 3)

PTREG (2:2) N

(From_CREG) PTREG (1: 11 |
J PTREG (B8] N

COPREG (1: 03
STRCK JUMP_AOR {1:0)
HIST_FILE ILowsr_2_Bite)

STACK U1: &)

’[;47! T uPC (1:0)

7

uPC 3 /1
(Lonar 2 Blte] uMUXSEL

TCsEL |

> TO_CRAM

MU X
\
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b,2 CRAM AND CREG

o me S v M o e e w@ B

Tte CRAM 4ds 13%b wide apnd 16k deer, composec of 16K x 1 ECL
ranse It 3¢ a read orly device to the XM, writing of data
inte the (FAM 1is done under maintepanpce control as
described ip Secticn €é.2.2a

The CRFG is 1%35b wide end Llcads directly from the CRAM, It
Foids the u=instructior beinc executed and is used to hold
information when loadine the CRAM, The CREG'S output feeds
Loth the data and the control sectiors of the XK as well as
g parity checker and the (FAM to loac CKEG cdate to the CRAWM
dgurirg the (RAFR {load cyclea

4.3 FICROCUGDE STALK

e @ B Te A mR G ES mD GN T G G

Tre Ficrocode Stsck is 4 deep end 14k wide., It s a LIFO
recister file with & top of stack reogister. The stack is
lcaded frowm the uP{ on a subroutine ¢ail {(See PUSH
(REGT14:2141), and rcpred or a return  (See UuNUXSEL =
(REGLI7:15=21) .

The steck 8 c¢learec by Systen Mairtenance Cleevr,
SYS_FLUSH, FETCH_FLUSH, ar internal conmmand, and by doing
&n CPLIT brench. Whep the stack is cleared, the vregister
tile oand the top-cf=stack recister are untouched while the
stack pointers are reipitislized.

The stack ocverflcow ang stack underflow oare treated as

ETTOrS. Sece Secticon 7.3.¢« Associated with the ctack is a
“iast branck®™ history file, (See Section 7.4)
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4.4 TEST CONDITIOMNS NMULTIPLEXEFR
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The test condition wultiplexer selects from the test
condition flig-flops prer the TCsel field cf tte ubkord (See
Section 4.6.11). The testst corditions are arpendec to the
rext address dinformation ss cpecified by the CRAM sddress
scurce fieldg (See Section 4.€.11).

Several T¢sel codes are st vyet undefined, nrew tect
cepditians way be added under the corstraint that they must
neet criticsl timing considerations.,

The conditione presently beinrg tested are:

drplteileosmec== > Leact sionificant 2 bits of uWoro Jump
address field

UPl[1:0]mevoa=n > Leasgt significant 2 bits cf UFC+1

STACKT T2 idwem=== > Least significant 2 bits of STACK

FIREGIZ:()=eom—= > PTEST register

AU Carryse=wm== > carry out cf the FSD of the Arithmetic
unit, for subtract it represents

borrow=-not

AU undigifece===- > indictetes the preserce of an undigit on
the 2U inputs

plizsfjeeecceeeee=y test for Arithmetic unit ocutput eaual zero
Acpfreucresecamm=m > Looic unit comparisen "8 ecyal to BY
LUsliemmmremnme= > Loeic uwnit ocutput ecual tc zero

FORw o= e oo > "A greater than R" conperison resyilt flag
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bob TEST COMDITIONS MULTIFLEXER (Continued)

e em e W s e g mm m @0 o n SD NS G U M D D A TR S OF OB OR 5D G

CCK K, (CM L===> together form the “glokel™ comperison
toggles for the XM, ercoded as followsse

COoM F Cop L Meaning
U U tcomperison reset{nuil)
H 1 comperiscn low
1 U compaerison high
1 1 tomparison ecual

(See Section t.4.1 tor details on the Coms)

(Vfrerrrmemene= > gverflecw flac
N oo —-- > systen intervupt lire
Leor (ntrefi====> test for cortents of locop ccunter ecual to

o

£ or crossed £ it reflects the counters
conterts or the previous clock

TINFQGUT = e aw > systenr timeout indicator

FISCY, #ISCC===> Fiprmware prooremmable flaos, cee X¥
microcode EDS tor their uses

N e > Addrecs controllers

FC |

ce |

LENC=Jimemcncmn > Indicates the stetus of the selected

logical length 1in thke mewmory reguestor

CCPREGr=mmem e == > The COpreCcessor register used to
communpicete betweep toprocessor and XMC
(currently unused),

Nuimber of

Fxtenced
Cyilable
FGFULL=m o m == > When set, it indicates that the rumber of

culstanding FEQ reacs is equat to 7.
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4.4 TEST CONDITIONS MULTIFLEXER (Continued)

ROEMPTY = rococmm= > When set, it indicates that the number of
outstendino REG reads is eaual to 1.

LIT FLAG=======> Indicates that the dinstruction has 8
Literal.

Af >Bfwrmecmccwam > AF areater than BF flag from Fetch Queue
2a

AfFzBfr—mcmrecc= > AF egual to BF flag from Fetch Queue 2.

NONFAT AL eweewea > Indicetes the occurrence of & nonfatal
error inside the memory subsystem,

DHCODRE (1:20)===> These twc bits dinform microcode of the
status of conditicnal reads within the
instruction page,

DHCODE MEANING
0 No outstanding issue. NO OP
1 Contitional read B is needed.
2 Contiticnal read A is needed,
3 Contitional read A & B are
needed,
44,1 CCMS AND OVERFLOW (OVF)

The Comparison Flip=-Flops (COMS) anc the Overflow Flip=Flop
{O0VF) sare ©pieces of the state of the machine which sre
prassed from instruction to instructicn. Instruction retry
(See Section 7.7) may not be possible once state is changed
uniess & backup copy is maintained. For this reason both

the cors &and ovf @are present dn testable (globail) and
temporary form (local).

ficrocode manipulates the Local <coms and OVF via the
internal commend field (See Sectior 4.6.13). Oplit branch
loads the value of the Llocai ffs dnto the ogalobal ffs
without <changing the lceccal value, permitting the update of
global coms &8s late as possible without wusing an extra
clock,

I1¥ an update of the Local <coms 1is reqguested at Oplit
branch, then both the Local and glctel coms get updated.
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b5 FETCH GUEUE 2

o M TR o S Em G G I O

fetch Gueue 2 1s @& sepsrate portion of the Fetch=Xk
irterface etructure wused to trensfer testable conditions
and Cats nuch shorter thkam 1L digits in lepotk, It dis &
races deep with S esnptyies ver page, its page select lines
are conmmor with Feteh oueue 1 but entry selection s
separaste, For & diacram of Fetch oueue 2 and related
tocic, see Figure bL=64.

4,5.1 CFLIT BRANCH

bo G Gw wn T @ A wm mD s RS

The Fetch module encodes the Orcode in a severnr bit field
(the Cov vecter), that dis transferrec to the XM, elong with
a bit indicating the presence of a literal, This eight bit
code is stored dn  Fetch Queue 2 as the QPLIT entrvy. The
concstematior of the CFLIT wvalue s&nd the COptimal flac
creates & 51¢=way peinter inte the first nmicroword executed
by the XM, There is &n Cptimel flag sssociasted with each of
the tour fetchl pages ard its value is precetermined by the
instruction, for & deteiled description of this flaog, refer
to the XM picrccode specification,

GPLYT branch referg to the clock which is executed to enter
the tirst wmicrowerd of each instruction. If there is no
vatid Fetch Fage, while the microcode is tryinmg to perform
an CPLIT branch, then the XF will live freeze,

The CFLIT branch cleotk 1s ore of the west active states in
the hardware. Intervurts are checked only at OPLIT branch
and if envy get detected, the Interrurt hendler in microcode
is called, Orce thke brerck 1s taken, thke following
registers get reset: stack pointere, wisc. F/F's, NOTRY
Fl/¥F, TIMEQUTY, DATAFIT, OFTIMAL, CCPVALID, and Fetch Fage
Vvalid,

In addition, the globet COUONS snd OVERFLOK get set based on
the contents of thedir Lleccel copies. Finally, the sicnel
FSPOFSFOQUFEIF is assserted to inform Fetch that the XM  has
relepsed 1ts current pece,
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FICURE 4=4 FETCF QUEUE 2
FADDR2 .3
FLORADZ - ev DECODER
FoATA2 .10 l
Din HNE 0in KE Bin ME Din HE 0in HE
FPADDR2 .2 Juson
Uxio 4xio Uxioe Uxio Ux1o
EFPAGE_NUM___.2 lneon
Dout Dout Dout Oout Oout
ALEN BLEN CLEN
COMgF:ﬂRﬂTOR ERR_VEC
INTRPTREG
SUBTRACTOR 1eftafiohefio
| FPA_RADR
CTLOUTSEL
18} 10
OPLIT
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4.6 ¥ MICRGWORD DEFINITICM

o wm Gn me T D om em @R e e OD WN G B2 N G D W O

The followirne breaks doen the microword 1into separate
fielcs ard thep describes the coding of each,

4,¢€.1 SCRATCHPAD (CNTRCOCL

e wm ME e T W WA WR R G G DR UM G B @D sm

The followirg tour fields control sll read/write functions
et the Scretchpad ram,

SF A ADDRESS CREG [172¢:1231

= e o em e e me G o e e

L four bit fielo thst eelects cne of 16 lacetions to drive
the A=vort of the scratchpad,

SF B ADDRFSS CREG [122:21191

W BY em mL Ox o OB Gx W ot ME @

A four bit field that scelects ope of 16 locaticns to drive
the F=port ot the scratchpsd,

SF C ADDRESS CREG [114:19112

o oo om em omr @ en Gm DA GF G

A four kit field that selects one of 16 locaticns to  be
written intc 1f the SPWKE s trie.

LRITE ENABLE (SPWE) CREG [118:118]

bata selected by the SPIN pux in the ICU is wpitten at the
address specifizd by the ¢ address field when this kit is
csetoe
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ba6,2 REUSO R OPG CONTROL

The foilowine three bits contrcl RBE/CPQ read recguests.

FEQFOASEL (REG 127321271

o o o e ow G s

1¥ tkis bit is 8 1, the OFRA cutput is selected teo drive
the FRBOFQA bus. 11 the bit ¢ 2 {, then FRUS is heing
sccessed,

RAGOPOREG C(REG L&41:241]

T g e e s ey e @ m

This bit indicetes, either RBUS or (OFOA is being accessed
whepever it is set to & value of 1.

CFGPRF@ CREG [129:1291

o w wm em GE e e

1f GFGE is beino accescsed, this bit is high,

boabo2 FETCH QUFUE ADDRESS = C(REG [1322:1301

o e A G e wm WA e G5 G ER O L OB G WS G

b three pit tield that selects one ocf R locstions to drive
the Peport of the Fetch oveue from the current page. The
F=gort of the fetch gueue s wired to always select the B
adgdress ¢f the instruction.
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4,64 LIT FILE CONTROL

. S . -

LITERAL SELECT - C(REG [E&4:84]

Selects the byte literal irstead ct the litfile,

LIT FILE ADORESS - CREG [92:82]

Ar eight bit field that selects the Lliteral to te read. It
alsc may Lte used to set up the mass store address. If the
LITSEL bit is kigoh, dicits -2 will ke forced to €, and
digits 1-0 will hsve & value - ccmirg from the BLIT reme -
ecual to the litfile address. See Figure 4=-5,

FIGURE 4-5 LITERAL FILE
L D 8 -
ITADR >
LITSEL 3) _ (() ([)
L JLITS L JLIT1 L 1LITO L IBLIT! L _JBLITE
™

ﬁ, u il

vV

pg —— —- D1 0o
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4.6,5 ICU SELFCT

N

fach of the outputs trom tte I1CU is controlled by a
distinct set ot CRFG Lits es specified below, The Logic
Lrit and the Compare unit stare the same irput select fwrux
within the 1(U,

FIELD NANKE : CREG } CODE : SOURCE }
BUASEL | &3¢ | ¢ | see |
l IR e ks |
| | 1 | FP# !
| |=eme=- R |
i | 2 | RPC/OPGA |
| [ === e s |
| i T | LITFILE |
| joeem—- [eossmecececccen - |
| | 4L | MSOUT |
| === R il |
! | S | AUFREG |
| jemmee- |m=mecmem e cmec e n e |
! ' é ' nf;u !
{ {=mem—— |merecmm e m e |
| i 7 | DREGOUT |
------------- IRl Rl B il |
AUBSEL | 35:23 | 0 | SPE |
| |=omm=- |ommmmomcccccnmncnn- {
| | 1 | FEE |
| | === [===mmeeme e mm e |
| | 2 | oFeB i
| j=re==- R ity |
i { 2 | LITFILE i
{ === | ==emmmmmr e |
I i L | MSOUT i
I [=====- fomomomcmc e e |
[ ! 5 | AUREG |
| |emme=- R bbb bl |
i I € | CNTLOUT |
| fmom=—- === Smmese———- I
| ! 7 | DREGOUT |
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bob,.5 €U SELECT A(Continued)
FIELD NANME | CREC g (CDE = SQURCE ;
LUASEL | 9&:97 | it | SF&a |
I fewmmee [=emmmmeemmn e i
i i 1 | FER |
| B |mrmm e e ]
i | 2 | RBG/UPOA |
| === |===mmm e |
| | 2 | LITFILE |
------------- jemeemee|mcsene|emcem e e c e |
LUBSEL | 96:64 | ¢ | see |
I [ |==mmmeeme e e e |
i { 1 | fPE |
| fomme—- e L L DL L L L |
| i 2 | oPGR |
| oo R it - ————— |
f | T | LFILE |
| fomome- e kbl b kb |
| | 4 | CNTLOUT |
| |==mme— |mmemmme e cmc e nccn= |
| | 5 | DREGOUTY |
| j=m———- R e |
| | ¢ | AUKEG |
| e jomercacocncccemne e |
l | 7| o I
------------- il e e aiatalalell
PTSEL 11102108 G | see |
I Josm——- R e R L Ll ke |
| ! T | FFe i
| omme—— e mer s m e ]
| | 2 | RBG/GPGA ]
| === Jommemmmemr e e |
{ | 2 | OFeH ]
| jmo———— jommmm e e ——— |
| | L | MSoUT |
I o= R L L LT |
| | 5 | AUFEG |
| o jomeecrm e nc e |
| | € | N/A i
I Il e |
i I 7 1 cTLout ]
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4,6,.5 ICU SELECT {(Continued)
FIFLD NANE : CREC : COPE } SOURCE :
PKASEL | ¢1:59 | 0 | SPk |
| ===~ |~o=mmecerccc e |
| | T | FF2 |
I [====== |===ermmrr e cec e e |
| | 2 | REG/OPOA |
i | === femcmemmrm e i
| i 3 | LITFILF |
| [me==m—- e bty |
| [ & | AUREEG |
i jo==-=- j=mremmememe e |
| I S | DREGOUT |
I [meme—e |==emccm e e a- f
| | ¢ ) CNTLOUT |
| [===s==f=mmmmmmrr e e I
| | 7 | MSoUT |
------------- R K R
FIFESEL | 58357 | U | SFF i
I [====== [mmmmem e e e |
| | (. REG/QFQA |
| e=mme- [smmeecccc e e i
| | 2 | OoPeR |
| [==m==- [=eenceremcccce e !
| | 3 ] LIYFILE |
------------- Rl b e il |
MSINSEL | §2:81 } { ; SFPA :
i .........................
| | { I REG/OPGA |
i === R itttk i
6 | 2 | AUREG |
i [mem=—— |emme e cccann e —ee |
! { 2 | DREGOUT i
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4,6.5 1CU SELECY {Continued)
FIELD NANME i CREG : (GDE : SOURCE %
RODSEL | 7Uz68& | ¢ | SF» |
! |momm—- R it Dl bl s |
| ! i | FF2 I
| | === e |
i i 2 | FPE i
{ R R i !
| i 3 | PEG/OPOA |
| === R it e ik |
| | 6 | LFILE {
| [=oe==- === e I
| | 5 ] MSOUT |
i [==—o—— e ke L |
{ | ¢ | AUREG |
| j=====- R kb |
l ! v Lo |
------------- e L rl B R Ll D e R L
ROASEL | 67:¢5 | vt | SFp |
| jormm=- [==memmm e c e |
I { T FEp |
i R jo=cmemrcc e e |
| f ¢ | FeeR |
| == R it bk |
| ! 2 | REQ/OFGA |
i |mmmmee | e sme—— e |
| | & | LFILE |
i f=m=ee- |~ e |
{ | 5 | MSouT |
{ fomoee- | ==~ m e e e |
( ! ¢ | AURFEG ]
| === freeercncce e e |
| | 71 LU |
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h,€6,.5 TCU SELECT (Continyed)
FIELD NANE | CREEC : CCDE ; SOURCE ‘
POLSEL | 6tzez | {L | SFp |
| | ===~ |=mmemem e cn e |
I | 1 | LITFILE |
I R el etk g |
| i ¢ | Msour |
| jmmem— e e ettt bl |
| | T | AUREG |
| R [==cc-smemcecmcccna |
| | L | CNTLOUT |
| |==om=- |[==eremmem e |
‘ l g ‘ ugu l
i |=cmme- |=mememm e e e |
[ | 6=7 | TBS i
-------------- Rl Rl R e il
SFINSEL 11172115 L | SPA |
I === == e ne e |
! | 1 | FER |
{ |- | mmme e |
I [ 2 | RBG/OPQA i
| {====== R il L bl el |
| { T | wsSouT |
| |====== |=emomemcrcmercmecae |
{ | 4 | AUREG |
| foomm=— [mmemomr e oo |
| { s | Ly |
{ e | rv e c e |
| | ¢ | LPCTR |
! {=e==- o= n e |
{ | 7 1 PKONC |

_-__,___-.,_,.mi__a--m- ""’"‘“"’""’""‘""’"""""'l
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bo,6.6 PHUX FUNCTIGN SELECT

o o e e e U D GE S SR U MR gm GX v Wa St Wm ome

The Prux tunctiorn is controlled through 3  fieids, +two
centrol  the reerdering of digits within 2 word, the third
controls the selection of the scurce of each output digit
from one cf the twe recrdsred words.

PRUX & FUNCTION SELECT - CREGLIS56:54]

o e e e o G e Gx SN vm E On R Em @R Sm o s A O W

The cetined functicns cf the Pmuxh ser s es followss

CUTPUT &t digit

Functien | DY DR 07 D6 DS b4 03 02 04 bd& | Function Name |
----- el It L L
U i b9 b8 o7 & S 04 U3 b2 DY opG | Pass |

1 | piy 09 D& D7 De DS DL D3 D D1 | Rotate fRioht |
Vs | 81 ©& S DR 07?7 DEé D5 b4 L3 02 | kRotate 2Right |
z | vz 541 »u B9 ©OE DY L6 DS D& p* | Rotate 3ZRioht |
4 | p2 p2 D1 OO ©9 D& D7 b6 DS D& | Rotate 4LRight |
L { p4 % Dz DY Dt DY D&% D7 D6 DS | Rotate SRight |
¢ | o5 p& T p2 DY o PY DR U7 Dé | Rotate 6Right |
7 | v¢ o5 p4& 03 b2 b1 BL P9 DB D7 | Rotate 7Richt |
& | o7 06 ©5 p& D3 D2 1 01 DP9 D& | Rotete BRight |
g | b8 pP7 D¢ D5 D& D3 2 ©1 by DY | Rotate SRioht |
] |

i
|
|
|
|

OAH B& D6 D4 L2 pLovon o ont ot oege oege Pel Zones leftl
QBRH juge wgw nge wipe e pg o pé ph b2 DO [Pel Zones Right|
HCH |"F" Do "t DR OWE™ DY OM"EM 06 “F" DS Add Zones lLeft]
g,{“h lu},u D4 vEMN D3y wfw De wE® D‘i wEw oo Add lenes Rightl
gE¥ (DN DECRNE I B R N O n{t ¢4 pg o 01 Dl BF Mask |
OFH | ***Functvon derends on (FNREG) »*x% SEL PhREG |

With ar sprropriate concatenate, Fluxhzfunct COAH and
FéuxE=fupct ORH, 20 digits of Alpha data can ke zcne
strippred to 49 dicits upsigned numeric in cne clock,

FEMUX B FUNCTICON SELECT

o wa R RS BB e W e W O G G G O5 WD O O WD G e

Tte coding of Fmux & 1s dderntical tc that of Prux A,
Whenever the FMREGLD bit s high, the FIRFG is loaded into
FMREGE.,
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4,66 FVUX FUNCTIGN SELFCT (Continued)

R e kL

CONCATENATE = CRECLLRBzLL]

P L L

toencatenate provides the juxteposition ot the digit cutruts
of Prux & and B. The field is coded as feollows:

Function 0109 {DPioB]Dic7iDic6iDig5IDigdiDic3IDig2|Dic1|Diall

o um mn e B S L me Lo o GD W T B S D DR RN Mn S ST G G0 S5 MWD wn 4R e b Gm S b N3 OD @r 6 om0 wv GE GR o6 mD bR G o5 0 Or Wh R G5 0 S W mS wn 6w W e op s

| B | FB?I PES | FH(I PEE| PPSI FR4] PE3| FB2| PB1| FBOI
---------------------------------------------------------- P AXEL
i i | PEQI pp?g FE?! PPéI PF“I Feds | PFSI FP21 PE1| FPAD|
--------------------------------------------------- Kok R K K = om o m
| ? | PEG| FER] FE?! PEéI FES] FR4| PB3] FBZ| PAT| EAG)
---------------------------------------------- Ad A mmmmm mmm ==
i 32 i PES] FBE] PET] FEéi FES| FEL| PR3] FAZ2] PAY| PRO|
T T e e S G S G NS D e G W G S G o T o7 G G e S FARA R o as oo mm o o e o 0w
| 4 i FE9| FBR| FET7| PE&I FeS| FR&4|] FAZ| PR2| PAYl PACH
------------------------------------ L R B B T T e
] 5 | FE9| FPBER| FBET7] FRE6] FBS5| FabL]| PA3| PAZ2| FRAY] FAG
------------------------------- FRAR R o o om0 e e T O e 2 B0 4 O
{ 6 | FBS| FE8{ FE7] PEE] FAS] FAG] PR3] FAZ] FAT] FAD|
-------------------------- R R R A o oo oo o o o e e s o e e e v e e e e e
| 7 | FBRO| PE&] FET| Fﬁ6i PAS| FR&| PR3] FAZ| FPAY| FAG|
e o v e e e o o e FAAD R o o e S e o e o e o e e o e B T
i 8 | PBY| PBs| FA7! PRE6] PAS| FA4] PR3] Pp2| PA1Il FALH
o 0e e o G W KAk A dom e oo oo o o e T e p 2R o em S S D m On S E G G G W e @
i 9 | FBR9| P8} FAT| PR6] PAS| FAL)] PAZ| FR2| PP} FAD]
---------- IR R R R R T e e L b L L P
{ GAaK | PAS] PAR) PATI Frel PAS| FA4l PAZ] PR2Y PA1| FAUI
--------------------------------------- e e R R R X
| CEK | FAS| FAR| FA?i Fa6l PAS| FAL| PR3] PA2] FAY] FBOI
e el o e o e e kA Ad ke e
| GCH | PAY} FAB] Fﬁ?i FAael PAS) FALY) PR3 PA2| PB1] FBU|
--------------------------------- B ik I X B ER e
i HGDH | PAG| FAR| Fﬁ(l Fae] FAS) eA4) PR3L FBRZ| PE1] FBOI
----------------------------------------- Fhdh Ao mn oo oo
i GFH | FAG| PAR| FAT7| FRe] PAS| FA&] PRZ| PRZ| PB1) PBGH
---------------------------- R T T L T
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b 6,6 PRUX FUNCTION SELECT (Continued)

D R N ]

CONCATENATE = (REGL&LR=244) (Continued)

e L

Function |0ig9ipic&|bic?]pic6lDias|DigdlDig3iDico2|bici|Dicl]

o e m o ms TN G G W WS @ S TE Gk GD 9D @ W 2k om MU D GE G0 T e 4 TN Oy On ah o Or G S AR Gn TR DA U e D e GR wR S d n I G G o Gn G W R OB 6B 6

| GFR | PAY| PAB| FR7| PRG6] PAS| ¥R4| PE3| FB2| PR1| PED]
L TTaeR 1 Raol FABI ra71 FRel PES| Fa4l PRa| Fez| pEi] PRCI
VTR U RRo 1 ARl earl prel PS| PR4| PB3| FE2] FE1] PRC]
TN U RAs asy Ferl pEGl pms| real Pes) ezl PE1] FROI
AT U Rael eER| Fe7) FEE) PRSI Fek| PR3] FE2| PE1| PROI
---------- Rkl Ak h om oo v o =
l 14 | FAS| PER| FET7| FEE&| PRS| FEB4]| PRI| FA2| PA1| PAGH
|45 [ FEO[ FARL FR7I PA6| FAS| Fa4l FA3| PE2] PE1] PRCI
| 161 | wxx To Ee Specitied sax T

o nn mr ew o am o mn mn e G WD BN O S WR W En S D G B R I M5 D) WD G M TR @A R N wr M GF OP o n ORI R G K O N W Ok D Oh oD un G G O e R G O G e

*+NOTE Abbrevietions: PAIR) 9s content of the A pert of Prux,
dicit n; FP(n) is cutput of the B part of Prux,
cdigit n

=me=UN]TSYS Frior Writter Consent Recguirsed for Disclesure Cf This Date=--=4gluli390




| 1993 524
UNISYS CORFCRATION R et +
FNTRY/INEDIUNY SYSTENS GROUF |
PASADENA DEVELOFPHMENT CENTER i VSO0 EXECUTE FODULE (XHN)
i
UNISYS T e
CONFIGEMRTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Pege 12
bo.6.7 ARITEMETIC FUNCTIO SELECT CREG [32:2297
Selects the function of the arithmetic wunit. Selecticns

sre as feoilows:

FIELD NAWME |

e v e GRS B W aD 30 om

AUFUNC

w2 we o me g R G G WA eE B @ WS e @

=== lUNISYS Prior Written Consent Kecuired

FUNLUTEICON

KOLD  AUREG
TheE pecimal
avEet mirary
TheEdt pecinal
e pinery
es

R R T I e R R

R R L R

P4E+CARRY Decimal
Teer becinal
TBep1 pecimal
Th-E Einary
Thee becimal
Theee1 einery
Th<E-1 becimal

P Y LT T Ty R e

Rinary
A=FE=PForrow/
Pecimal

o e e m R eR G wm A Gmy 3 O WD W Om D

for pisclosure 0f Thics

Pata---04000390




UNISYS CCRFORATION
ENTRY/MEDIUNM SYSTEMS GRGOGUF
PASADENMA DEVELOFMENT CENTER

UNESYS

CONFIDENTIAL ENGINEERING

1692 5204
B o o o o e o 4
i
b V540 FXECUTE FODULE (XM)
!
o v o o T o e o o s e - e o o e o
DESIGN SFECIFICATION Reve B Page 73

e e E me G e G w e ke s b G W e G e O DER W B G R wn G0 G O TG 0 G W N G0 DS mh %p o B AR OO B w09 e an Sn O DU S Gf 6 Ge oF ma B M) TR oh OF G5 GR I G5 %O o G mn v

LOGIC

o o em Em O @e mp WD G D e S D R B e

The
conron
fellowss

Leocavc Uprit end

COMPARE FUMCTICON

s e Gy G um T um W EN G Gr @ W R

Tte Compare unit sets &

and A = B

bhen the conmcare
only the KSD,
tits ot the

LOGIC FUNCTION SELECT =

o w @

D . g R

Selection of the four possible functiors of the Logic
ig epncoded §n these teo

CREELILL:F9]

——————————————
mmmmmmmmmmmmmm
---------------
--------------

= e e me mm en op e e oo o s

Dbkl VE B

cutrut of the

furction bit
ctherwice &
input data,

frior Written (onsent Fecuired for

UNTIT AND COMPARE

o ea e @

(owpeare are
1CU,

CREE [101:1€1]

pair ¢f compariscen tlags:

is“hioch conparison

(REGL?LG=991]

tite ae follows:

| Furction

o e m o s on R em o e @SR @E

bDisclosure Cf This

cseparate furctions but use a
Their caontrol tields are coded

8s

is dene on
cowmparisor is done across atl 4(

Unit

Date=-=={0000390




UNISYS CORFORATION tommm oo e e +
ENTRY/MEDIUN SYSTENS EROUF |
PASADEMNA DEVELOFMENT CENTER | VSuD EXECUTE FODULE (XM)
!
UNISYS e e e ——
CONFIGENTIAL ENGINEERING DESIEN SFECIFICATION Rev. B Page 74
ba€.9 FIEST

- o owm =

This field has two subfislds which together contrel the

furctiocn select snd loed erable for the Ptest register.

FTEST FUNCTION SELECT (REGTIL7:10G3]

oo T W G tm R T OGS OR U N 25 G D SR @ @

Selects the Ftest functicn. It is used in cornjunction with
the PTREG load field (CREGLIL2:1521),

CREGLIG7:1031=8-15H Prcvices Ftest] across atl 40 bits of

ingut, as received from ICU,

=feh=17H User preoremnsble functions restricted
te wire or conbipatiors of a8 mapping of
eech irprut byte,

=18&Fk=1FH Frcvides Ftest? scross the 4 Lbits of
F1FEG 4n sddition to the 44 bits of
input.,

FTIREG LCGAD CREGII102:102)

o me am e wm owm ws e g

Controls loadine ct FTIRFG, teldina data when
(REGITH2:10G2)=1

mmem=UNISYS Frior Writter Consent Recguired for Disclcsure Of This Data--=-4u00003%0




UNISYS CORFORATION frr s e e e mm - 4
ENTRY/MEDIUF SYSTENS GROUFP |
PASADENE DEVFLOPMENT CENTER | V500 EXECUTE FQDULE (XM)

|
UNISYS Rt it L T
CONFIDENTIAL ENCINEERING DESIGN QFECIFICATICN Rev. B  Page 75
4,6,10 MEMORY REQUESTOR CONTROL

o s om e G s B0 D e W R @R USG9 T WS WS ED MR WS 2 6B

1s & 7 bit field, divided irte twe separate fields, that
contreis the dnterface between Xk apd the rest of the
CFCCEESSOT,

ADDRESS REGISTER SELECT (KEG_SFPADR) CREGL72:711

e me Ea ED TR OT Gp A S W W UD DA N N G 0D UM en SN WD 0 W DN SR OX Gx w5 B 0N Mmoo em

This 2 bit field sedects which Address/Length pair is to be
used, Selection is 2s followss

FFQ_SPALR | FF register adoressed

§ | typase registers, use ICU data
i | A_ADR_REG apd A_LEN_REG
? | B_ADR_RFG ard BE_LEN_REG
2 | C_RADR_FFE ard (_LEN_FREG

REGUEST CONMFAND (RGCHD) CREGL77:731

e W e R eE D MR WS Gp G5 G e o ms um Bm W W A 6%

This five bit field selecte the Nemory Requestor action to
Le taken, Tre follcwing 4s & List ot presently cdefined
functienss:

FGCWP RGRFG AU{MD FUNCTION

114 0,1,2,5% NO CPERATION

£ ] £ READ DARTA THERU

i1 1 {1 READ DATA AT A_ADR_REG

39 P i1 READ DBATA AT B_ADR_REG

14 3 {1 KEAD DATA AT C_ANDR_RFG

e o {1 UNCCNDITIONAL READ QFERAND A
e 1 1 CONDYTIONAL READ CPERAND A
e ? {1 CONDITIONAL READ OFPERAND B
ue 3 {1 UNCONDITIONAL READ QPERAND B
£z f 16 * RFAD THRU WITH LOCCK

(SPADR=7,2,%==>ERROR)
FATA FIELD MUST HAVE DATA

=ee=UNISYS Prior Writter (opsent Reauivred for Disclcesure Of This Data=-=-=00000399




UNISYS CCRPGRATION dememoen- L LT TR +
ENTRY/MEDIUM SYSTENMS GROUP [
PASADENA DEVELQPMENT CENTER | VSUL EXECUTE BODULE (XM)
l
UNISYS e D et T ittt

CONFIDENTIAL

b€

==e=UNISYS

ENGINEFERING DESIGN SFECIFLICATION

s o R S Em e B G o o G WY N GD G Gm WP A W WA G GG R ow SR G gwm 0P Gn B Gn U MD ES Sen @9 DD B Gp A W mh o me B9 gk GR ED G5 an o Mo ko Oy O @T G Gh GF OF on Gn 04 K3 Gm Um e om

FEXORY REGUESTCR CONTROGL

= e e ew o A

e e e e e G G o W W e SR W @ 6D

(Continued)

FEQUEST COMMAND (ROCMD) C(REGL77:731 (Co

@ @ o @B

w7
v
L7
L8
0e
08
g

Lg

Frior

o oo W SN ST UM ) D G TR B A WP @5 O Em

FCFEG ACMp
uJ 1E
L - am
1 10
? 10
X tR!
G 10
1 10
Z i
3 1D
i 1t
i i
z ip
2 1L
Li 14
2 10
1 11
3 11
dl 1¢
P4 12
1 13
2 13

M g X W

FUNCTICN
READ DATA T
(SPADK=1,2,

**Ar Kk AERROR
WRITE DATA
WRITE DATA
WRITE DATA

WRKITE TDATA
0P COMFLETE
WRITE LATA
OF COMFLETE
WRITE DATA
CP COMFLETE
WRITE TATA
OF COMFLETE

WRITE LAST
OF COKFLETE
ERITE LAST
WITHOUT ©OF
WRITE LAST
KITHOUT OF
WRITE LAST
WITHOUT OFP

KRITE PC
WRITE FC
FEAD FC
KEAD F(

READ EFRROR
ADDRESS FIE
READ ERROR
ADDRESS FIF
READ FHREOR
ARDRESS FIE
READ ERROK
ADDRESS FIE

Rev, B Page 76

ntinued)

HRU UNMCORRECTED
3==3ERRCR)

A LA

AT A_RDR_REG
AT B_ADR_REE
AT C_ADR_REG

THRU AND SET
AT A_ADKR_REG AND SET
AT B_ADR_REG AND SET

AT C_PDR_REG AND SET

DATA THRU WITHOUT

DATA AT A_ADR_REG
COMPLETE
DATA AT B_ADR_REE
COMPLETE
DATA AT C_ADR_REG
COMPLETE

ALDRESS

Lo ®UST BE {
ADDREES

Lo mUsSY BE &
REFORT

Lb WMUST BE
REFPORT

LE MUST PE O

kpritter Consent Feguired for Discleosure 0F This Peta=-=-=-00000390
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ENTRY/FEDIUN SYSTERS GrOUF |
PASALCENA DEVELOPHMENT CENTER | VEOD EXECUTE MODULF (x#)
!
UNISYS Dt T el e mmeemeeee
CONFIDENTT AL ENGINFEERING DESICGN SFECIFICATION keve B Page 7
4,6,10 FEMORY REGUESTGR CONTROGL {(Continuecd)

e o9 s AN @R W T G Ga TR GRS S W EE G w2 OB G

REGUEST COMMAND (RECHE) CREGL77:2731 (Continued)

B oo om Md e G2 B wm om Gm Bn MWD A SE R D 0D Cw Gm 6F @R W@

ROCNMD RGREG PRCHD FUNr11ch

A ] {1¢ * READ E(C COGDE

GA 2 i é * READ ECC CODF

GA 1 0y * READ LINIT TABLE
ADDRESS FIFELD MUST BE €

iy 3 iy * READ LIMIT TABLE
ADDRESS FIELD NMUST BE

{J@ i o = AXEAXEFRRORAA AR A

fig i - * LOAL A ADR_REG & LEN_REG
LENGETE STATUS WILL BF AVAILABLF
NEXT CLOCK

UE 2 o o * LOAD B ADR_REG & LEN_REG
LENGTH STATUS wWIlL BF AVATLABLF
NEXT CLOCK

UE 3 - +# LOAD C ADR_KFG KB LEN_REC
LENGTH STATUS WILL BE AVAILAEBLE
NEYT CLOCK

¢ i} 18 « WRITE FC(C CODE

¢ ¢ 18 * WRITE FCC CODF

¢ 1 e + WRITE LIFIT TAEBLE

£C 3 1€ * WRITE LIMIT TABLE

on t i& * WRITE FACK

np ? 8 * KRITE EACK

an 1 1¢ # WRITE BASE TARLE

D 3 19 * WRITE EBASFE TABLE

GF i ac BRANCH TAKEN B WRITE NEW FC
ADDRESS FIELD HAS NEW FC

i E Z i € BRANCH TAKEN & WRITE NEW FC
ADDRESS FIELD HAS NEW PC

IE 1 &b BRANCH NTAKER K WRITF NEW PC
ADDRESS FIELD KHAS NEW PC

OF 3 )] BRANCH NTAKEN E WRITE NEW FC

ADDRESS FIELL KAS NEW PC

~e==NISYS Pricr Written Consent Peouired for pisclosure Gf This Data=-==00000300
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ENTRY/MEDIUF SYSTEKRS GROUFP ]
PASALENA DEVELOFWMENT CENTER | V534w EXECUTE FODULE (X®)
|
UNISYS P m oo e o - o o e oo o e e e
CONFIDENTI AL ENGINFERING DESIGN SFECIFIC&T!ON Reve B  Page 78
4,610 MEMORY REQUESTOR CONTROL (Lentinuecd)

 en s A v W e pea R v om €N G T MR T GH G W R Gm N wm

FEGUEST COMMAND (FGCHD) CREGL77:73] (Continued)

e mx e e s e g R @Y G Ge SN I 05 W e GD e GE WD ED

FGCHMD FOREG BLCKMD FUNCTICN
OF G e * WRITE I1/¢
L F l li¢ * WRITF 1/0
o F 1 03 * READ 1/0
{if 2 03 # READ T/0
i {j 45 * READ BASE TABLE

{SPADR=1,2,3==>FRROR)
ADDRESS FIELD MUST BE §

11 0 L4 * TEST EFRCOR DETECTICN
(SPADR=1,2,3==>ERROR)

i2 i i SYSTEWM FLUSH & WRIYE NEW P
ADDRESS FIELD HAS NEW FPC
(SPADR=1,2,%3==>ERROR)

1% {} = kb AAAFREQORBA AN ARA

13 1 - - INCREWENT A_ACR_KREG BY LREC
LOOF COUNTER FUNCTION

13 . ¢ - = IMCRENMENT E_ADR_RECG BY LREC
LOOP COUNTER FUNCTIGN

13 K == INCREMENT C_ADR_FEG BY LREG
LGOF COUNTER FUNCTION

14 3 - AA A AR SERRORAY A &A% %

14 1 - DECRENMENT A_ADR_REG BY LREE
LCOP CCUNTER FUNCTION

14 2 - DECREVMENT B_ADR_REG BY LREG
LOOP CCUNTER FUNCTION

14 3 - CECREFMENT C(_ADR_REG BY LREG

LOOP COUNTER FUNCTION

15 0,1,2,3 == LOAL LFEG
LOOF CCUNTER FUNCTION

====UNTSY¥S Frior Written Copsent Fecuirec for Disclosure 0f This Date=-=-=-00000300




UNISYS C(COKRFCRATION +
ENTRY/MERIUF SYSTEMS GROUF i
PASADENA DEVELOPNMENT CENTER |

|
UNISYS 4

CONFIDENTIAL

o n Gr g mm e G G e G s W G Gm BN e TR D m A R e W G G e (e G WS G O

4.6,10

o e G ED LD o We W EN R @R UD MR W W e R Ze 2m 6D

ENGINFERING BESICGN

FEMGRY REQUESTOR CONTROL

o e wu B G e S NS G G ws W AN G e UF R QR M VR Gn G5 G5 B

V50 EXECUTE NODULE (XM)

- o ap Gm e e 2GR G b G G S MR ER An v OO G S Gn e TR GD oR W TR SN 00 Wh G2 e on B DD W SE R o um

SPECIFYCATION Rev. B

o em e m om e fSe me 5D GD ED en e o v o D WD M WA G SR W OB Gw NE DL 4R 00 W0 O0 Gy 6o GN G0 my mh On 6D Bo

(Cortinued)

REGUEST CONNMAND (ROCME) C(RFGLI?77:73) (Continued)

RECHD ROKEG Ab (WD FUNCTION

’;6 i = = ******ERROR******

1¢ 1 -- LOAD A_LEN_REG CNLY
LENGTH STATUS WILL BE AVAILABLE
NEXT LOCK

16 2 -= LOAD E_LEN_REG ONLY
LENGTH STATUS WILL BE AVAILABLE
NEXT LUCK

16 3 -~ LOAD C_LEN_REG ONLY
LENGTH STATUS WILL BE AVAILABLE
NEXT LGCK

17 { -- FOLD STATUS REGISTER CONTENT

17 1 -= SELECT A_LEN_REG ONLY
STAT=0==>LENGTH > 16;
STAT=1=-=>LENETH < 10

17 2 - SELECT E_LEN_KEG ONLY
STAT=0==>LENGTK > 1u;
STAT=1==>LENGTH < 10

17 3 -- SELECT C_LEN_RFG ONLY
STAT=(==>LENGTE > 10;
STAT=1==5LENETH < 10

18 (1,1,2,3 == CVERRIDE FAULT
NOT TC BE USED DURING NORMAL
INSTRUCTION EXECUTION

19 6,1,2,7 =- CP CONFLETE WiTHOUT WRITE

1}\ 7} = e Ak AAXAFREQRAAAAAK

1A 1 - LOAD A_ADR_REG ONLY

1h ? - LOAL B_ADR_REG ONLY

1h 2 -- LOAD C_ADR_REG ONLY

1F G,1,2,3 == FNABLE FORCE ERROR

1 U,1,2,3 == SET TESLT MODE & CISARLE AW BUS

=== UNTSYS Frior Written (onsent

Regquirec for Disclosure Gf This Data~-=-=00000390




UNISYS CORFORATICN fommmmen o me oo 1
ENTRY/NEDTIUNM SYSTENMS GROQUF i
PASADENA DEVELOFFENT CENTFR ] VELH FXECUTYE KFODULE (X#)

|
UNISYS R e L LR TP meermemacmen e a e
CONFIDENTIAL ENGINEFERING DESIGN SFECIFICATION Rev. E Page b4
4,6 .10 FEMORY REGUESTCOR CONTRCOL {fantinued)

e m wm GN m o v S @m ke s GR  Sm OR TR GR GB Gn TP oN o

FECGUESY COWNAND (ROCWD) (C(RFGL77:273] (Continued)

o mm e s G W ma wN T ma ER WD e SE A O G RA G AW G W

FECMD FOREG AWCKED FUNCTION
0 B,1,2,% == KESET TEST MODE & ENABLE AW PUS
TE~1iF G,1,2,2 == INVALID

NOTE: R, Descrintiocons of commands with an "&" are found in
the KFCACK srecificetion,

an
°

Cenmend 17 will slso select the status of the
acddress regicter thet s being selected (LPCTR=()

e=a=iNISYS Pricr kritten Corsent kesouired for Disclosure OFf This Deta--=0000020C
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l
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CONFIDENTIAL ENGINEEFING DESTGN SFFCIFICATION Rev.e B  Faoge 81
4.6.11 MNEXT ADDRESS CONTROGL
Tre following fYieidse contrel seocuencing for the xXW,

seiecting branch address sources, microcode stack handling,
and test conditions t¢ be used dn celculatirg the next
address,

FUSH CREG[TA:14]

Used in corjunciion with CRPM  Address (CREGL17:15]) to
rroduce either & subroutine cell or an unconditionael PUSH
of the Jump Address field irte the micro=instruction stack.
if the Next Address field (CREGIT17:151) 45 pot a CONTINUF
ard this Byt dis Ytrue”, thep the UPC + 1 ¢ stored.

it the Next Address field i & CONTINUE 2png this bit s
"true", then the value of the Jump Address field, frem the
CREG, is stored in tre stack.

ASNOTE: A "Push® on “Feturn®™ i¢ not a valid operstion and
will produce urdefined results,

MICROCODE JUNMP ADDRESS (CRECE13:(1]

- T G Eh D Ea e En GR O W O R G A O e N S

Frovides a fourteen kit brapch address for the nmicreocode,
rartes of which are used es per (kAN Address field
(CREGLI7:9501),

TEST COMDITION SELECT (TCsel) CREGIZB:24)]

o e G o e ws ee e e SR o me BB R R @R T BCOS G0 S W G

Sefjegts the conditicns used in CASEZ?, CASEL, CRSET6 (for
toth controllers and FIREG).

em==iNISYS Frior Yrittern Corsent Recuired for Disclesure Cf This Data-==000003%90
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PASADENA DEVELOPMENT CENTER |

UNTSYS o o o o e e e 2 D e 3 e I S e O e on om0 mm
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. B Page B2
TEST CONDITION SELECT (TCsel) CREGLZ28:241] (Continued)
SUMMARY OF MICROCODE TEST CONDITIONS
4=WAY TEST CONDITICON, CASE4
o o e e T D T O 2 e Y D O e 0 +
| Syntax | Code | Description |
o o e e e e i e i 2 9 0 1 2 e -
OFLITY GOH 512=4ay OPLIT Branch
CONTINUE U1H Urc + 1
RETURN f2H Top of Stack
JMP D324 JMPL1:21]
AC O4H A address controller
BC 15H B address controidler
(4 g6H C address controlier
F/F=1G OD7H MISC F/F 10
COF=HL 08y Global cowmparsion togales
CMFPA>=B O9H CMF A>B & A=B
AUDRC DAH AU=0 & AU Carry
AF>=BF DBH AF>BF B AF=BF
FFIRA<=1y gCH F/7¢¥1 & LEN <= 10
FFURROQEMTY goH F/F) & No READ outstanding
PTR=31 OEH PTREG-31
COPREG OFH Co=Processor Register
PTR=10 104 PTREG=10
PTR=21 11H PTREG=21
FTR=3¢ 12H PTREG=37
TBSRPTR=-3 13H 78S & PTR-3
A<=10&RQF 14H LEN<=10 R 8 READ outstand
B8<=108&ROF 144 LEN<=10 & 8 READ outstand
C<=10EkERQF 14H LEN<S=10 & B READ outstand
A<=TUBRQEMTY i5H LENC=90 & No READ outstend
B<=1URRAENMTY 15H LEN<=10 & No READ cutstend
C<=108RRAENMTY 15H LEN<=10 & No READ outstand
CARRY=UNDIGIT 16H AU Carry R AU Undigit
PTRORF/FD 17H PTR=0 & MISC F/F=(
BUCBF/F1 18H AU Carvy & FISC F/F=1
PTIRIRLUY 16H PTR=3 & LU=(
EXTSYL 14H #i of extended syllable
puGeLIY i8H Au=0 & LIT
FTRORLUD 1CH PTR=0 £ LU=(
A<=108&AUD TDH LENC=10 & AaU=0
B<=10GRAUD 1DH LEN<=10 & AU=(
c<=108AUD 10H LEN<={0 & AU=U
DHCODE 1EH Conditionel Read Status
1FH Undefined

—e==JNISYS Pricor Written Consent Reguired for Disclosure 0f This Data---00000390
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> wm my wn B o Er e G Re T b SR S B e B G Yo o mE G R g CEY G UD Gm mh AR U0 G600 MmN e 00 Sn GF ED G0 @R o0 B9 o G O Gn R UR o o oo o O G0 RT oh O G om0 Do G on On b w69

TEST CONDITICN SELECT (TCsel)-CREGLZ2E8:24] (Centinued)

e e wm R ES e T U W WD R G E S D G e O ON WD e B omn emv @ G e

e-WAY TEST COADITION

e a0 4
| Syntax | Code | Description i
G O e T e e o +
AF=EBF Gih AF=F¢
AF>EF D1 AF>R¥§
FETCH=FVENT 17 H FETCH EVENT
TINEGUT 3 H TIFEQUT 1§
NONFATAL O4¢ NONFATAL ¥CACHKH ERROR
FEPORTED
CTR<=14 5H LENC= 1y
LPCEO O6H LOOP COUNTER = €
g7k Undefined
ARH Undefined
94 Undetfined
CRARRY JAH CARRY bit on
EORRCY/ JAH CARRY bit op
Rk Undefined
CMPASRE CH COMPAFE A > B
(MFas=g J0H COMPAFE A = B
Qv¥ UEH OVERFLOW
MY IFH INTFRRUFT
FTR=1 10 H FTREG
PTR=1 i1H FTREG 1
FiR=¢ 12H FIREG
FiR=3 T 2H FTREG 3
RGFUL T4 H & READ outstanding
ROEFTY 15 H NQC READ outstanding
AU=UNDIGIT 16H AU Undigit
FlFe 17H MISC F/F=(
FIF1 18k WISC F/F=1
Lud 19H Lu=9
EXTSYL TAH # 0of extended address
LIT 1eH Literal flag
L ud 1TCH Lu=g
AL iDH A=Y
1EH Undetined
1FH Undefined

NQTE: Neotice that for ro. U=F of casec & cacet, the test cordition
are completely differerts While for lccetiors 18=1F, the
lower bit of both case? and cssed are the sane,

=e==NTSYS Fricr Written Consent Fecuired for Discleosure ¢f This Data===G{UCU390
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|
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CONFIDENTI AL ENGINFERING DESICEN SPFECIFICATION kRev. B Page 84
4,6,71 MEXT ADDRESS CONTROL (Continued)

s v X O o E > R e R G OB R DR e W G Am G

(RAM ADDRESS SCURCE CKEGL17:151

o e O G W0k MR Ew owa E e OF P 0 Ne W @R A

Selects the source of the prext micrc-instruction address in
coenjunction with 1Cselect (CREGIZ28:243) as fellows:

CRFGEIT17:2151facddr L1380 aoorl 740 Addr (222 1Addr Y113 Adar 207

i\ eteso ©ooe 1 ote | ter | tee |
I 1 weec owee 1 ueC fotel 1oTee
e st 0 ste st 1t 1 oTee
s 0 uwe 1 gk 1 corses | acd | Teo
U T e 0 ke awe 1 awE 1 Tten
[ T N B T
6 1 awe 1 awe | Pwee | oted |otee |
[ Y T R T T B T R B

**NCTEz Abbkreviaticns: FC =hicrof(
TCH,TC1=Test (onditions as selected by
TCsel (CREGLZR:2241])

Jme =fjerccode jump address fCRECLI2:0])
Stk =ficrocode Steck

Ptro =Ftest recister

LR =Gplit register

AC =p address centrotler

COFKFE =(o=FProcessor Interface Register

Grlit branch buasps Fetch paoe, sets Fetch psoe enpty clears
the stack, and on Fetch paoe not full ceuses a8 treecze
cenditioen. This Dbrerch ds only retional once per
instruction &8s the last clock of the instructicor.

—=e=NISYS Pricy Writter Consant Fecuired for Disclosure OFf This Deta~~=00ul029y




UNISYS CORFORATION

ENTRY/NMEDIUNM SYSTEMS GROUF |

PASADENA DEVELCFMENT CENTER |

UNTSYS
COMFIDENTIAL

e G Om e ma TR GE G2 WR MR S K W BN TS e 6D M WS

O e T

FS WRITE ENAELE

e e m WA @ e m wR W G e D

Fass
otherwise,

MSFREG LCOAD

1re

PSREG INPUT SELECT

o RS RN i e VS WM ND LD G W B

MSREG may be leoaded inr
Details

cection.

CREGL7G:781 |

L e

====|IN1SYS Frior Written

MSREG will be
its contents will

G e e o o e e +
V5{ EXECUTE FODULE (XM)
!
o o s e o e T e B G D A WA O S R o S
ENGINEFRING DESIGN SFECIFI(AT]ON kev, B Fage g5
Cre6 (828317
Store will be written whken ¥S write enable s "4";
it will be resad,
CREG [RG:&O]
leaoed when FSREG Load is "1";: otherwicse,

be Freld,

CRFEC [79:72]

@ e om

tour diftferent ways frow the deta

are ps follows:

MEREG source
Fixed constant "y@®
Litfile Address
RUREG
FSFEGHY

Consent Reauired for Disclosture CFf This Data=--~-00000394



| 1993 5204

UNISYS CORFORATION fommm oo e oo +
ENTRY/MEDIUN SYSTEMS GROUP |
PASADENA DEVELOFMENT CENTER | V500 EXECUTE KODULE (XM)

|
UNISVS domme e oae R et -
CONFIDENTIAL ENGINEERING DESTGN SPECIFICATION Rev. B Page 86

4,6.13 INTERNAL COMBAND FIFLD CREGLZ3:181
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Frovides for the control of miscellarecus flags in the XW,
encoded as follows:

Internal Comwend fField = (REG[Z3:18]
Total # ot commands svailable: 64
Total # of commands defined: 56

Nutl

Clear Ervor Vector

Lcad Task # Compare

Load Measurement register

LI¥ Gk = registered

Erarch Ok = registered

Set IPC Interrupt = registered

Set XM Evenpt = registered

Set Interpal F Bus enable (VFaint cnly)
9 Clear Interpel F Bus epable (Faint only)
£h Clear tetech Event

1B Set NoTry

€ not dimplermented

£p Load TFST CODE in trecze centrol uvrit (Faint only)
{F Reset TEST CODE 1ir treeze tontrol unit (Maint only)
*JF 11 [}

{1 Fead Tesk Timer

9 Clear Stack

2 Reserved

2 Test timer counters enable

14 Load Task Tiwer

15 Fesepved

16 Reeegrved

17 Clear Tine CQut counter

18 Set Force Errer flip-flog

19 Spere sourced ky INTRPT &rray #1

18 Ipternal KBus Enatle

1E Reset SKC Interrupt

1C Clear Force Error flip=-19ler

10 Reserved

1F Spare

iF Spare

8 Set Ovit low

2% Set Ovf hioh

T o S vt T e B I ot
OB el N e P

0~ o
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ba6,13 INTERNAL CONMAND FILELD = CKEG[23:18] (Continued)

Clear Miscd
Set ¥iscl
tlear Fiscl
Set Mised
Cleap Miscilf1
Set Miscl/i
Set Coms ecqual
Set Coms Figh
Set Coms low
Clear Coms

Set Coms on A>=H

NI NI ™I NG RS A
n N s SRV I SRV

™A NSNS
[ BN U N Y a e

¢ Set Coms on FTREG=1:{

ZE Set Coms on LU=0

¢F Set Coms on ADE & pU=(

2y Lead Interrupt Register A 7 bits
31 Lead Interrupt Register B 7 bits
22 Load Ipterrupt Mask 7 bite
2% Psuedo POF FETCR FAGE

24 Lcad Kode Register & bits
25 reserved

2¢ losd Mistellansous Fkegister 2 bits
37 reserved

~
23

kead Mode FRegister

fead Mmiscellaneous Repister

reserved

regserved

AC Read Interrupt Register B

30 Read Interrupt Register E

F Kead Interrupt Mask

iF Read Test Conditions ¢ bits = Gleocbal Coms & Ovf, Misc,
Fetch event

Al A (T
[arBv sl s |

Notes:

Set 1FC Interrupt = cteuses the TPC flags in sll cther XM's
to set., Jt 1s inhitited by QFFLINFE. The cutput is driven
from a register,

Clear Error Vectar = clears the MCACK error vector din the
REUS dnterface.
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Set XM Fvent = sets the XW Fvent flsc in Fetch, The output
1s driven from a register,

Loasd Measurement recister = loeds the Measuremernt vregister
on the date card,

Lix Ok =~ indicates to Fetch that the XK has just written
the index registers. The cutgut is criven from a register,

gErench 0k =~ indicates to Fetech that & brench wes correctly
rredicted. The output 1s driven fropm a8 register,

{lear Stack = alonpa withk FCF FETCE FPAGE, Fetck Flush or
Systen Flush generates a signal used to clear the
nicrocode’s stack.

Set & Cleapr Pus lecad = cortrols a register that causes the
current festch gpace to be loaced from Fetch ovr an internal
data path,

Fsuedo PFOFP FETCH PAGE = generates a FCOP FETCH PAGE commrand
within the INTRFT &srray. Fxecution of this cemmand will
vodate the COMS snd OVF, set the Trace/Debuo Interrupt if
the Trace cor lebug Fode bits sre set, issue a Clear Stack,
clear NoTry, ¥iscd % 1, Tiweoutl, ancd the Coprocessor Dats
velid f{flao, Tre UREE  PARITY WILL BE CHECKED when this
cornand s executed so it would be test if it were all

FETCS.

Set Coms on A>=H, A>DR A= R
High 1 C
Foueal & 1
Leow H i

Set Coms on FPTREG=10. temh = FTR=1
Cepl = PTR=C

Set Loms on LU=, Foual 1f LU=D

High 31 LU<>D

Set Coms on A>P & AU=0. Eoual if AU=U
Hick 1§ aU><D R A>B
Low it AU<D & NOT(ADB)
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* SFAFRE
FERITY
FFAADE
CFOEREQ

* SPARE
RECGPGSEL
SFLADR
SFBALR
SFRE
SPINSEL
SFCADR
PTISEL
PTFUNC
FYREGLD
CRPFUNC
LUFUNC
LUASEL
LUBSEL

* SPARE
{FILEADR
LITSEL
MSWE
FSINSEL
MSREGLD
FSADRSFL
RFGCHMD
FEQSFADER
KGDSEL
RGASEL
RELSEL
PVMASEL
FRMESEL
FRAFUNC
FMBFUNC
CNCATFUNC
FEMREGLD
CTLOUTSEL
FROPGRER
DREGLD

* SFARE

—=—eNTSYS

R T L

1342134
13%:133
122:135
12%9:129
128:128
i27z127
1262123
1222119
1182118
117:2115
114:111
1302108
1072143
Tuceiu?
1072141
FLERY
G8:97
9€:94
§G2:0%
92:8S
Bh:Bb
K3s8R3
82:81%
Bt &0
79:7&
77:73%
72:71
TLoeEl
67:65
Ehz6s
61:59
58257
56:53
5¢:49
LE= b4
L3:43
Lesb?
69241
G240
56239

Fricr Written Consent
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Used tc load the SPAREF RAMS
Farity bit

tFAGE A=port address

GFOR reguest i1 = 1

FEUSB/OFGA
Scratenpad
Scratchrad
Scratchpad
Scratchrpad

rort select
A=prort address
B=rort address
write enatle
input select
Scratchpad write address
FTESY input select

FTEST functior select
FIREG LCAD enable

#Sh compare enzble

LU functicn select

LU A=inprut select

LU B=input select

LFILF address tield

selects byte literal from CREG
Fass Store write enatle

FSTORF input select

FSTORE address register lcad
MSTORF address register input select
FEWOGRY KEGUESTCR command

PEMOKY REQUESTCR register select
WRITE Data Queve input select
FEMRESTE ADDR 1input select
FENRGSTF LEN input select

FREUX B dipput select

Fr¥UX P dnput select

FF¥UX A functicr select

Frux P tuncticr select
{ecnecatinate furction select

FREUX furnction field source select
fentrol output bus select
RBUS/CPE recuest tire

DREG lced enalble

Keguired for Pisclosure OFf This Data===00D00390
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4,7 ¥¥ CREG DEFINITIONS SURNMARY {Contirved)

NAWME : CREG ]' FUNCTION

AUASEL | 3g:s26 | AU A=ipput select

AUBSEL ] 25:33% | AU E=dipput select

AUFUNC | 22:29 | BU tunction select

TCONDSEL | 28s24 ) TEST CONDITIONS select

INTCMD | 23218 | Interrnal commard

UFUXSEL | 17:15 | NEXT sicreoinstructior select

FUSH | i6:244 | write erable tc STACK

JUNFPADR | 12:0 | Pranch sddress field

=e==UUNJSYS Prior Writtep Consent keguived for
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The Timer array provides the Yask Timer, 8 timeout counter,
and the decode of 322 bits of the Interral Command.

4,8,1 TASK TIMER

me o g ms ow W ww T e

The Tesk Timer 1is ap eiokt digit BCD counter thet
decrements every 10 microseconde, It 4s loaded by internal
conerd 14 with the & nsdis of the DRFEG. ¥t is placed on
the §fFB detz peth by internel cowrnend 0. Vhen the most
signiticert dicit beccnes zerc the Timer Interrupt signal
it oeperated, 1t ell eight digits becone zerc the Tiner
Feult 3s genersated, The Timer will oo on to 09999999  and
continue counting down. The Timer Interrupt end Fault are
masked at the Interrupt arreve The corresgonding mask bit
fust ke set to enable the rerortirc of the interrupt. See
Section 4£.9.1 INTERRUPT KFEGISTERS. Atfter wmaintenance clear
both the fault eand the dinterrupt will be disabled. The
array receives a2 one microsecond sausre wave fromp the I0MC.
This signal ds synchronized witk the system clock and
divided by ten within the Timer array tor use by the Task
Timer. The divider & reset whenp the Task Timer is loaded.
Internal comrrmand 13 causes the divider to decremept orn
¢every syster cleck rether than the ene micrasecond clock,
This furctior 4s meant for use only bty test routines.

The Timeout counter is & three bit grey coce counter that
is enabled by the ©.2 or .4 second output of the Task
Timer, This gives 2 tineout of 1.6 or 2.2 seconds., The
valuye of the timeout 15 selected by an external strap. The
timeout courter s reset at the start of esch dinstruction,
uren entry to the dnterrupt microcode by the OplLit and
interrupt sicpnals op by the clear timeout counter interpeal
command (the Task Timer wmust be cleared seperately).
Pecause thre timeout is driven by the Task Tiwer, whick s
net resst st the stert of each instruction, the timeout
will vary bhetween 1.4 and 1.¢ or 2.8 and %.2 seccpds. Leogic
in the Interrupt array oeperates the Timeocutl and Timeout?
csignals frowm the tiwecut generated by the Tineout counter.
The TJimecut! and YTimeout? sicnrels will have mask bits. The
Tigeout will be epabled aiter 8 maintenance clear,

me==={NTSYS Frior Writtep Corsent Recuired for Disclosure OFf This Data-==00Jd003%0
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6.8,3 INTERNAL CONMAND DECOGUER
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The portion o¢f the Interpsl Cocnmerd Decoder +4in  the Timer
Prrey decodes the Timer Load, Resd end Clear commands, the
Ferce Frror Set and Clear commands, and the Timer Clear and
Test Coammands. The Set Force FError coes tco a flip-flop
vhich generstes the fercerr signal fer the rest of nmedule,
Forcerr alsc goes to 2 flip=flor sc that MoouleOK will be
active at the same tine as the eryvor ogenerated by the
forcerry, The ‘*Check the checkers™ microcode will have te
set Forcerr &ncd generate an error conditior on every clock
until Ferceprr i8 recet,

Tte Timer Test command csuses the prescaler to the Task
Timer to increment co¢n every clock rather than evepy
nicrosecond, The Timer Clear cocmmand only clears the three
it timeout counter. ;
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Yhe Interrupt Register consists of twoe 6=bit dinterrupt
registers, A apd B, and & é-bit mask recister. Along with
the Interrupt conditicrs, the vregister alse holds the
Timeout 1 &nd 2 bits. The dnterrupt bits are OFR'd inteo »a
sipnole interrugt register which drives the XN seocuencer
logic, The dinterrupt concitiors oare set bty hardware
events., Trey are clesred by ar Trternal Comwand, Pop Fetch
Fage in thke <casse of Timeout 1 or the SWMC in the case of
Timecut 2. Ipternal conmands (1C¥D) allow all three of the
registers tc be loaded trowm the 7 lesst significant Lits of
the DREG or read via the CONTRCQL CUT bus.

INTERFUFT REGISTER A (MASKAEBLE)

EYT DEFINITION SET BY (LFARED BY SENSED RY
8 NORMAL 16 I0MC INTCHD INTRPT

1 I0 ERRCR 10MC IATCMD INTRPT

¢ FEAL TIVE 10 10mC INTCHED INTRFPY

3 TSK TIKR INT TIFER INTCHD INTRPT

4 TSK TIMF FLT TIWNFER INTCHMD INTRPT

5 TIFEQUT 1 TIMER FCF_FP TCOND

INTERRUFT REGISTEK B (NON=FASKABLE)

EIT DEFINITlCh SET RY CLEARED BY SENSED BY
] TIMEGUT 2 TIFER CHAIN DFREELE
1 SMC INTERFT STOF INTCMD INTRPTY
2 FAULT FROCTL INTCHME INTRPTY
3 TRACE/DEEBUG VODE INTCMD INTRET
4 1FC ALL ¥W?'s INTCMD INTEPT
5 SNAP PIC TAKN CHALIN INTCHRD INTRPT

Explanation of terms used in the sbove tables:

INTOHD ===> ¥# Interpal Connand field from CREG
FOF_FP ===> Ceplit EBranch

TLCOND  ===> Test Concdition KUX

FCDE ——— MODE recister
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4,9.2 MODE REGISTER
Tre Node register containe the 8 bits {isted below. They

are read gnd
drives &

is arkritary.

Fede Indicator Register

o wn o e o En wm R O o o @ O N R D W om G G2 am

Tte

belowa They are

fer FETCH EVENT which

carn be branched on

Test Cenditions

—me=UNTSYS Frior Writter Consent

written
tine to the §¥C,

Test Condition register contains the
set and cleared by Internal Command except

by the ¥ secuencer,
read out via the (ONTRCL OUT bus

Internal Command. Snap Enable
The a2assignment of the other bits

by

Snap Fnable

Trace Enable
Privaledged

Soft Fault Enable
Pebug Enable
State Mode U
State Mode 1
State Mode 2

- O8N U B Tl N ek T

TEST CONDITION REGISTEFR

™

six bits listed
set bty the FETCH module. The bits
They can also be

by Internal Command,

is

ComH
Cowl
OVF
Fiscl
Fisci
Fetch

Event
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4.9.4 MISCELLANEQUS REGTISTER
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The Fjecellarecus register coptains the tollowing 7 bits,
They ¢an be set or cleered by Interpel Commend vie the DREG
cr by some other hardwere evert as listed. They oare also
sensed by other heroware s listed ard cen be read by
Iinternal Commard via the CONTROL_QUY bus.

Ficscellaneous Set by (leared by Sensed bty
 Literal flag PCF_FF X¥ secuencer
7 MOPOK XM TCHKED XE TC#D Back Plane
¢ Prokalt " " SKC
2 Software Errorp " chain sm(
Snap
& NCTRY " FOP_¥FP Dead Freeze
5 feteh Flush ext Fellows input XM, FETCH
¢ System Flush ext follows inpout XW, FETCH, MCACH

ee==UNISYS Frior Writter Consent RKeouired for bDisclosure Of This Pata-=-=-00000360
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5 XW INTERNMODULAR INTERFACES

Communicatiorn between the X¥ and the fFetch (Foduie eor the
Femory Controller 1dis vis @& combirnation of the following
tussesg:

FBUS Sectior 5.3
AWBUS Sectrior 5.4
FBUS Sectior 5.5

See Figure S=1,
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FIGURE 5-1 X¥ INTERMODULAR INTERFACES

:,l é e i oo P
gl E| 2] 8| &
a, @« o= o o
=3 w Q x
-4 < - &,
Sl et B I e
i =)
¥ 2
=] «a
={ =
2l =
DATR_VALID 18/ FOATRR
RBUS_DAT FPARLTY2
AORTA_PATY 3 FADDAZ
RBUS_TAG 7 f FPRODA2
7
ATAGPATY FLOADZ
g ABUS_ERR o ,
ERRPRTY shove
OPTINAL _
3, AMHOD_ID DATA_HIT
ED_MEH_REQ FETCHERA ‘ I
<354 ANADA
4, PHBRSIND . FORTAL
ANADRPATY FPARITYL —
s AUCHD 3, FADDAL
4, AHLENGTH 2,  FPRDDAL l
RHENTPRTT FLOADL |
7 ANTAGS
ANTAGPRTY E_POP_FP
E ug, AHDATA OFROS
ARDATPATY 1X_0K
BRANCH_OK
FETCH_FLUSH
SYSFLUSH E_OP_COKPLY
8YS_FLUSH
z
I
g 8 % STAP_AND
=]
4l 8 2 5 ———9 STOP_OR
< e a a o
4 -4 o i=3 wed
w ] x b [x3
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5.1 FHYSICAL/ELECTRICAL CONNECTION
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AlL bus sionels are sc¢tive HY (j.e. toward ground)., Levels
zre ECL compatible.

Tte FRUS is conprised of 70 tbtussed lines, The BWBUS hkas 10°%
tussed lires, The FRPRUS has 5¢ bussed lines. There are g
tectal of 215 bus~related backplane signals, See Section
5.2

Fer beckplene pinout esssignments of sionals er both hoards
et the XM, see Aprendix B,
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S5.¢ EXECUTE MOOULE "xM"™ EACKFPLANE LOGIC SIGMALS
FIGURE 5-~2 X¥C BACKFLANE LOGIC SIGNALS
SIGNALS BUSES
. DATA o) FBUSI

. DATA PARITY

.. ENTRY ADDRESS (3)
.~ PAGE RADDRESS (2)
. LoAD

. OFROST

_ CONTROL PARITY

| DATA (18) FBUS2
. DRTR PRRITY

L___ ENTRY ADDRESS (3)

L PAGE ADDRESS (2}

Lk LoRD

L oPTIMAL

. SHOVE

Lk DATAHIT

| CONTROL PARITY

[, FETCH ERROR FETCH RELATED
 POP FETCH PAGE
[ rimoutt
[ . LIX 0K
. BRANCH OK
CONTROL = or 1o xM/xM 10 OF (2}

CARD L TAG () RBUS
L TRG PARITY

. ERROR VECTOR (S)

. DATA VALID

L STATUS PARITY

[, MODULE BROKEN MAINTENANCE
| . MOOULE NOT BROKEN
L sHIFT

_ RESET

L. cLock

| DANGER

[ SELECT

L, sTor anD

. STOP OR

| CARD ENABLE (5)
[ SHIFT DATA IN
|, SHIFT DATA OUT
L, TiMEOUT

[, 10 IGNORE 10 BUS
|, 10 TRKEN

A 10 NORMAL

10 REAL

. 10 ERAOR

10 PARITY

L poLL
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FIGURE 5-3 XND EACKFLANE LOGIC SIGNALS

SIGNALS BUSES
{—» FETCH FLUSH FETCH RELATED

{—» OP COMPLETE

L DATA UB) RBUS
k— DATA PRRITY

|, svsTEM FLUSH ANBUS
. XM REQUEST

l—, aruLL

., MODULE 1D

|, pATR W@

I, pATA PARITY

L LENGTH ()
DATA |, COMMAND (5)
CARD L__,cMO & LEN PARITY

I . ADDRESS (4@
|, abpRess pamITY
| S - )

], TAG PARITY

}—. XM STOP TIME MAINTENANCE
. CARD ENABLE (5)
E SHIFT

I RESET

| cLock

| oaNGER

l._ SELECT

| MODULE BROKEN
| MODULE NOT BROKEN
l—— sHIFT oaTA IN
L SHIFT DATA OUT
,__ STOP AND

. STOP OR
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5.3 THE FETCH BUS (FRUS)

The FEUS connects the Fetch Module with the Execute Module,
The Fetch module transmits 40 Lits of date through Fbhusi
and 16 bits of control ipnformation throueh Fbuse. Both
pueles reside on the contrel c¢ard.

Tte Fetch Mogule sends: dts data, the Festeh oaqueue address
end appropriate load buffer sionals, on the bus. The XWM
stores the irformaticn in dits Fetch oueue when clock s
low. Exceptions are Stove, Cptimal, and Data Hit which are
registered a8t the rising edae of the next c¢lock,

GFTIMAL and DATAKIT are registered conly when SHOVF is high,
cthervise they are i1gnored,
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FIGURE 5-4 FBUS TIMING DIAGRAMS
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5.3.2 FRUS LINE DESCRIFTION = 70 lines
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The followino paracraphs describe the use of the various
lines comprising the Fbus intertace.

This field transfers data with parity from the Fetch Fodule
to the xM's TFetch aueue 1. Information 4is orimerily
addresses or the Lit velue in case cf a Literal,

FBUSCS [9:01]

2 Data is lenath and testable paraneters vrelating to the
instruction: 2slso, Oplit.

FFADDRT [1:03

o wr me us oem s om

Tris tweo bit field specifies the pace of the Fetch cueue 1
irnto which fetch data will bhe writter,

FLOADY

- e e w

Thie siagnal enables the XM to lcad the data 1intoc Fetch
cusue 1,

fRACDRT [2:0]

The entry of the selected page of Fetch queue 1, which s
to receijve the data, is encoded in this 2 btit field.
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5e3.¢ FEUS LINE DESCRIPTION = 70 ltines (Centinued)
CFRGESY

N

If the OF recuests to drive the Flbuses, 1t drives the
CFROST  high. The XF recicsters this signal solely for thre
turpese of ispglating the driver in error 1%t an error 1%
detected onp the bus,

FCFARITY

o oo G e wz w e m

Farity over FFPADDRY, FADDRY, FLCEDT, and OFROST is
generated and passed elong this wire (FCRARITYT),

FFEDDR? ([1:41

o @ wm s e Em

This two Lit field specifiese the paoce of the Fetch Queue 2
intc whichk Fetch data will Le written.

FLOAR?

This signal enables loading of data imto Fetch Queue ¢ on
the XV ¢control card,

FADDRZ (2350

The entry of the selected psoge of Fetch oueve ¢ which is to
receive the data.

e o e M@ oe

Thie signal specifies the end of the data transfer from
fetch for » civen 0P, It alsco sets “Pace Valid"”

wmewlUNISYS Prior Written Consent Feocuired for Disclosure O0f This Deta--=00000390




UNISYS (CRFORATION et +
ENTRY/MEDIUM SYSTEMS GRQUP {
PASADENA DEVELGFMENT CENTER | V500 EXECUTE NMODULE (XM)
|
UNISYS o e o e e
CONFIDENTIAL ENCINEERING DESIGN SFECIFICATION keve B Pace 105
5.%.2 FEUS LINE DESCRIPTION = 70 lines (Centinued)

= e ws wE on e en
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Thkis 11ne Indicates thet the instruction t¢ be exetuted has
satistied certain constraints which allow it to tbe
processed using cptimised nmicrocode, It may also use the
Fetch vrecuested operards which will be found in the XW'sg

Crerand Queue
irstruction

(0PQR),. The criteria fcr deciding whether an

is optimel 14s a8 decision fcr X¥ firmware in

cenjuncticr with the Fetch desjaners, For details, see XWM
firmware EDS or Fetch npcdule EDS.

DATA HITY

o o wS D GA ER omw

This line irdicates that am irterlock had existed on data

reouested by
that the dats

fetchk (o be receiveo by the CPQ. This means
way ke ir error end skould be vreread from

nepory. A conditiconsl read, findine this signal true, will

issue & read;

findina it false, causes 2 nc=op. Conditional

read s described ip Secticon 3.10.5a

FCPARITYZ

Farity over FFADDRZ, FADDRZ, FLOADZ2, SHOVE, OPTIMAL, and

DATA HIT
(FCPARITYR).

====UUNTSYS Prior Written
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5.3.53 FEUS HAROWARE FROTOCOL
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Thte XV hardusre expects to fird the F address in page entry
2z o©t fetck OQueue 1. Trte dFollowing are the Fetch Fage
formats In Xhs

Entry # FP@1 Contents FFO2 Contents
l 0PEYL CFLIT
1 ASYL ALEN
2 BSYL BLEN
3 Csyl CLEN
£ Pe FLAGS
5 LENGTE SYIL  =eee=
€ SPECIAL SYL ==---
’ TR eee=a

FPRZ ENTRIES

e me @R G m G W em OB e @

CFLIT BiT 9 = Fetch pace marked

BIY & = TES

RIT 7_1 = O Vector

FIT { = Literal Flag
ALEN BIT 9_0 = Length of A orerand in digits
ELEN B1T G_4 = Lenath ¢f B cperand in ciocits
CLEN BIiT 9_1 = Length ¢f € cgerand ip digits
FLAGS BIT ¢_¢8 = # of extended addresses

BIT 7 = AF > BF

B1T 6 = AF = BF

BIT 5_4 = A Address Controller (Ac)

BIT 3_2 = B Address Controiler (B¢)

BIT 1_0 = { Address Contrcller (Cc)
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5.4 AWERUS

N .

The ALBUS provides the Fxecute Fodule and the Fetch ¥odule
the vehicle to send & read/write address, write data or
status to the wmemory copntrol,

Sablal ALBUS POLLING

o e R O oum e O G D O ER

The followine is & description of the A¥BUS Arbitration
scheme,

L L T

The module with the hichest pricrity is MCACM foliowed Ly
xv, COF, O©F, &nd I1F whick btas the lowest priority in
éccessing the AWEUS,

FCDULE ID

The following table lists the Module I0's for all the
rrocessor modules 1n the VYSL[:

(EEMY Ne trepster

| YK

a1 X¥ Co=-processcr
£11 TRS

104 {F

141 1¥

114 TES

111 TES
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St BVBUS POLLING (Continued)

P . T L L L Er

BUS ARBITRATICGN SCHENE

- Em ws m E we Wh TR Sm W Sm S G G T WY ER D @ o 08

Since XM has the hichest priority or the AWBUS, it sepcs @
recguest evervtime it needs to. Alecng with the request, it
drives the Fodule ID lines vwith the cocde 1. The only signal
thet can dphibit an X¥ recusst is QFULL sourced by MCOACHM,
Refer to the KCACHM specification, Section 5.1.3, for & more
detaited andg upiversal look at AWEBUS access arbitration and
error detectiona

Oply MCACNM can inhbibit Pus access by pulling on the GOFULL
line. The vrecuest sigral trorn any wcdule will not be
inhibited.

live freeze wiil not orevent the outstanding transfer in
the one deep Memory Fecestor aqueue from conpleting. Once
tte ocutstanding transfer 9s completed, the bus request F/F
will reset dtselt and live freeze will prevent the F/F from
settirg seain untili the freeze is over.
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5.4.2 AWBUS LINE DESCRIPTION - 104 lines
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The following tperagrerhs describe the use of +the varicus
Linres comprising the BWFUS dnterface.

Xy REGUEST

L L™

This tine is high wher the XM requests the use of the bus.
1t hes the second hiogkest priority in accessing the btus

This signel dinnpibits the Feteh mwodule from sendino
irformation to the bus,

PODULE ID [2:0]

e o E wn wm R s am

Thte kus grented address is ar errcr protection feature of
the AWRBUS arbitretien network. The three lines give the
acdress of tre module trat was oranted access and drivino
the bus,

ARDATA [3G:0]

This 10 digit dats field trersfere write deta.

e e e e e

Tte write data perity bdit shell be celculated such thst the
overall parity of the date ftield apd the data parity bit is
even,

Aw LEN [3:83]

o o em @

This four bit field in cornjunction with the command tield
specities thke purber of dicits to te reac/uritten fron/to
the wewory controt. The value c¢f """ dinddicates 10 cicits.
Tre values "B=F" are ililegsl.
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5.b4.7 AUEBUS LINE DFSCRIPTION = 104 tines (Continued)

o w ws BE W Ep A TP Mn e Wy G Ve D OY 4D O dn UM A W mn G0 ON tm o A2 6 v TS 6D om om em

AWBUS COFMAND  [4:(]

o my  Gm NE R EW o €9 up wa W

Ttis five kit field dinferms MCACH what action to take, See
Secticen S.,4.6 for a tist ¢f tte commands,

CONTROL PARRITY

o wn g WP o R R WR e @ D @s

Tre control field pearity sbtall be calculated such that the
cverall parity of the lergth, comrand and control parity
bit i1s ever,

AwADE [35:01]

This nire dicit address field trarsfers read/write
sddresses to the MCACK, ALl eddresses are relative to the
rarticular btase that 1 sgpecitied 1inm the base incicant
field,

AWRI [Z3:0]

This is the prcinter to the ertry in the RPesse/Limit table in
the WMCACHM, The base incicant 158 the most significant digit
¢t the ten-dicit sddress field.

ALDRESS PARITY

o e W g G W W W ea O W @R ES

The sddress field parity shall be calculated such that the
cverall parity of the base irdicant, adcress field and the
acddress parity bit is even,
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Sebsc AWRUS LINE DESCRIPTION = 104 lines (Contirued)

o o e e G G Gz om am T e W G M WD MR mD W WY OF OB e o mD G O e W e m

The tag field is an address which indicates to whom cdata s
tc be returned, Included is a receiver unit pumber as well
&€ ar entry nunmber,

Trte fellowing teble deescrikbes the teos which the X¥  will
recognizes

Vod Jd ¥ Extension hbotes
(N 6 nonon X¥ REUS CQueue, nnr is the
oueue entry rumber
114 1 % x vy ¥V Orerend Queue, xx 1S gage

number, v is the entry;
CPeA is y=0,CPGR is y=1

I TR O 9 4 » XF write, ii is the current
rage rumber

This field bkas its owr esscciested parity bit, ogiving ever
cerity across the sevep bits of tag end parity together,

PCACK AW Gueur Full sigrnal sert by FCACK when there i85 9
rere entry available in 1t%s aqueuve., X% registers this
signal before using it in ite bus recuest logic.

TG PRTY

w moum e W w e v

TAG perity calculatec such thet oversll parity of the 7 bit
tag field and tac parity is even,
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Seba3 READ COMMANDS

Ir case of 8 reed operation, the XKV sends out, on the
pPUBUS, the recuest tocether with the followina inforraticon:

9. &8 reed adoress throuot the sddress lires

2. a 0igit lencth field specifvyinog the numbtepr of digits to
be read (re more thkan 10 digits)
3., 8 comwand field specifyirg a read operaticn. cparity of
the datas field and the data parity bit is evep.

4, a teo field tellirg wewory where to send the memory
cats,

The wmemory coptrol will ther send back the desired operand
throuagh the RBUS to the srpropriate cestination.

Sehod WFITE COMMANDS

@ e Em e @ om o Ea G O% ER b R 6o

Ir case of a write command, the module has to send out e
request tc the wmewmcry control together with the write
sodress, the dats to be eritter, the length field, snd the
conrand field specifyirg that the reguest is a8 write.
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545 TAG GENERATION

Tsgs are used to indicate the intended destipation of datea
returning from memory. Write normally doesnt expect return
data, but in the case of an error will vreturn an error
descriptor. Section 5.4.2 <contains a table showing the
format of the tags.

REQ ENTRY NUMBER

e e R G s o G G DD S D

The RBOG entry number recints to the one of eight entries in
the RBUS gueue to receijve this particular piece of data,
1t is sent with each read request made by the XM except the
conditional read.,

OF6 ENTRY NUMBER

The OPG entry number points tc the particular entry of the
Orerand gqueue intended to receive the requested data. It is
used by the XM only in the case of a conditionsl read. The
three bits are sssembled by looking at the two bits of the
present fFetch page number and one bit erncoded on whether
the read is conditional read A or conditional read B,
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S.b.¢ AWEUS CONEANDS
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Felleowine 1s a list of the AWEUS commands:

AVELS (OMMAND AWEUS COENAMD DFSLRIPTION
01 fead Data
10 krite Data
16 Fead ei1th Leek
i9 Write Base Teable
1F Write Limit Tatle
U5 Read Fase Table
07 Fead Limit Tehle
1% Read Frror Report
12 flead Frror Address
14 brite F(
11 Read FC
oe Write I/0 Recister
{3 Read 1/0 kegister
18 Krite-Beck
116 fead FCC codes
1A krite FCC codes
1F Read Data Uncorrected
G4 Test Error Detecticn
ut Brapch TAKEN
ip Brarch NTAKEN
1F IF Flustk (Gerevrated only bty OF)
0F Sveter FLUSH
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5.5 KEAD BUS (R=EUS)

o ow we on e o w

The KBUS senrds data fron the wewory cortrol to the execute
pnodule ard the Fetceh module., It is eingcle=-sourced from the
mercry control.

The memory control senrds ocut the reouested data through the
ter digit date lines, alorg with tre dats valid flso, one
clock atter the tsg bits which act es 2 module {oad siarel,

Fack=te=btack transfer ¢an teke place, but the firmwere of
the wmodule has to restrict 1ditself to have only eight
cutstanding trensfers et any civer time; otherwvise, it will
cause the eight desg REBUS cueue to cverflow which causes a
Ydeadfreeze"™ to the medule.

5541 F=BUS LINE DESCRIPTION = 56 lines

T oen Em G G WD a0 M W B D D G T G B G O3 W e WD R

The follcocwing raragrachs describe the EBUS lipes relating
to the XW¥,

FDATA T39:(]

ot s v ewr

This ten dicit date fielcd, with the associated parity bit,
transfers the read dets, mewmery errcr syncrome, etce., Trom
the mewmory ccntrel to the recguesting module,

KLFRTY

- o e e w @

Thke resd detae parity bit shell be calculated such that the
cverell parity of the deta field snd the dets parity bit ds
Even,

RVALID

= o m o e

# bit sent with the data field to indicate, when hich, that
the cdata to ke writter into the gueue is valid,
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5e5¢1 R=BUS LINE DESCRIPTION = 56 lines {(Continued)

o R B s wE BN On G GRG0 O U @ D e

The error information field contains ervor status
indications of each operstion dnitiated by the memory
subsystem, A non=zero value in this field represents an
errora Refer to the MCACK EDS for & detsiled 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 [6:01

o e o an

Indicate the intended destination of the data which will be
sent on the next clock,including the specific entry number
of that Queve., XM cap receive data into 1its 8 deep RBus
Gueue or dinte its 8 deep Operand Queue, Section 5.4.2
contains a table of the tags showing their formatsa.

RTFRTY

o G o ww

This is an exact copy of the parity bit sent by the
processor to HMCACK. It shall be calulated such that the
cverall parity of the teg field and the tag parity bit s
eveEn,

5:5a2 TAG HANDLING

s G e R G W A ED

Taos come back one <c¢lock s8shead of the data they are
associated wWith. Each s decoded into a write enable for
the proper entry of the procer gueue for the next clock. A
separate register is used to receive error vectors.
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.6 NON=EUSSED LINE DESCRIPTION

o e D e O R T MR R m M Em TR Wb D W W N9 OF D SN WD G

The tollcwing signsls sre irtermodule conmand and indicator
lines,

5.6.1 SYSTeb FLUSH

Sqonal from YK to Feteh calling for & full system flush. Anm
envirenment c¢hance 18 indicated by activating this line,
(See Arpepdix F for details.)

L FETCH FLUSH

Signral from XM to Fetch calliro for & flust of Fetch only.
it is sctive when & wmiscredicted brench is executed., (See
pPrerendix F for detsils.)

e E R G wh > T wa @ pE Em

If the ¥M ercounters 8 branch instruction that is predicted
TEKEN and it does take & branch, then it activates this
wire. XM_BRANCH_CK is active high.

5.6.4 XV _OP_COMPLETE

P R R R

This signal from XM toc FETCH indicates the coempletion of a
write styean, It does pot necessarily incicate conpletion
cf executior. You cap have more thar ene opb-complete per
instruction,

5.6.5 XK _L1X_0K

R R

This signal informs fetch that an LIY instruction has just
written the index registers,
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S.6.¢ XE_TINEOUT

This sional j¢ set 1.3 seconde after sr CPLIT brarcha
Fetch anag XM peceive this wire to branch or.

56,7 FOP FETCH FPRCGE

o e R R SN @ WS WY WM ER @R

Trtis line deg activated by the XM whep it tas firished oan
instruction, to indicate t¢ Fetchk that another pacge is
available for a new irstructicp. Af¥ter 3 mainterance RESET
or & FLUSK, the microcode will get sterted by performing an
OFLIT branchk, 8t this time, the bardware will also activate
FSPOPSFQUESFP to get te the rext available FETCH page,

5atad X¥ EVENT

= o o e W e

fp dedicated wire betweer Fetct and XK, set by X¥ via an
internal cormend. Fer micrccede use only., (Refer to XM
ricrccode EDS,)

5.6.9 FETCH EVENTY

e um G B W em e @R W

A dedicated wivre betweer Fetch and XM, set by (F, for
ricrocode use only, (RKefer to XM microcode EDS,)
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5.7 IMTERRUPTS: FAULTS, ERFPCOFS
5.7a1 CONEITIGNQ THAT INTERKUFT XV
SOURCE MASKABLFx%

Normal 10 (oruplete 10MC Yes

10 Frror Complete TOKRC n

fFeal Time 1¢ C(crolete 10KC "

Task Timer Interrupt Tirer o

Task Timer Fault Tiwer "

SKMC Interrupt Stop NG

Fault FRGCTL "

Traceflebug Intervupt vode w

1FC ext "

Spap Ficture Taken chain "

+ Fzsk bit is set to 1 to erable the interrupt condition.

5.7.72 HANBLING OF INTERRUPTR, FAULTS, AND ERRORS
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Fetch detected favlits will ke handlec by converting the or
toc & 1F tecde 8nd pessing it teo X¥, When X¥ executes the
irstructicn it will do 2 Eardwezre Caill Procedure (HCF).

¥V odnterrupts will be bFandled at the end of the current
instructior 3% the interrupt 1s enabled,

fost ¥ errors will be handled imnediately by desdfreezing
and allowino the SMC to set up ap irstruction retry, CRBWM
errors will ceuse & live freeae and vait for the SVC te do
2 ricro-instruction retvv.

NCACK error information will ke decoded by XV regarcless of
the destination o¢f the <data or whether it 95 for the
current instruction or & tuture ©ore. The decode must
determine the destination, whether it is for the current or
g tuture instruction, #ard whether it is 3 fault, an error
or 8 corrected errora.
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5.7.2 FANDLING OF INTERRUPTS, FAULTS, AND ERRORS (Continued)
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Cf the errcrs reported ir the MCACN error information
tield, only Undigits 1in #ddress and Limit Error are
failures that will result in an HCP,

Faults returring to Fetchk will use the 1E/12 op path,.

Faults returning to the X¥ will be hendled when they are
rorped from the queue. Whep data with a fault is popped,
the YW fsult irnterruct $/F is set. The F/F can be tested
bty the nmicroccde or will cause 2 branch to the interrupt
code when ap QFL1IT brapch is attenmpted. The dnterrupt
ricrcccae  will determine whether the fault wes detected by
¥ wicrocode or the WFOACH,

1¥ the NCACY error infornatior field indicates ar ervor for
g future dnstructicr and the Notry flipflcop is reset, it
will be hsndled immediately by deadfreezing and caelling the
§s¥¢ to do  an irstruction retry., 1f the errcor ic for a
future instructicn end the rotry flipflopr is set, it will
te handled by retry when the current dnetruction s
jinished. If sancther error cccurs, it will vreplace the
cearlier ocore on a first-worst besis., ¥f the ervror is for
the current dipstructior, it 18 hendled dnmediately by
cdegdfreezirg. A MUACK te XM diptertace varity ervop is
treated the same ss if it ceme irn the error inforrmation
field, Irn ¢achk of thke above cases, it is up to the SKC to
determine whaet type of reccvery should be attenmpted while
the XM tbtaerowere deterpines when apd what tvype ¢of stop to
¢o. (Refer to Arpendix B for details.)

Fetch=%0 dnterfoace 2rrore set FETCHERR,
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5.8 1CMC INTERFACE
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The 10 Complete sionsls are scurceo by the I0MC and tussed
to atl of the ¥i'sg,

FFAL TIME 10 COMFLETEF

e e T G am Gh B P TR Tk W S W G ER NN W ER 6T

Irdicstes thet a Feal Time 10 cperation hes completed.

MORMAL IO COGMPLETE

s om o G T mr G M g 0D M W WD 6N S5 SE G

Irdicetes thkat & Normal 10 oreratior has ccmpleted,

FREGR 10 COMPLETE

W W @ W E ST PR M B G U D RS AT B 6o

Irdicetes that en JO tes terminated with arn errof.

5.8.7 ¥FopPGolLL

N ]

Seurced by the I0MC, indicates that the IC Conplete lires
are valid., True for two clocks,

5.8,.2 FARITY

- o owm s e e

Fven parity accross the 1€ Cenplete lines, Generated by
the 10¥C, Farity is checked only 1% the particular X¥ is
teirg polierd, othervise no checking s done.
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5.8.4 TAKEN and NOT TAKEN

D

Trese Lines are vused to¢ resecond to the poll, they are
tuessed to sll the ¥®®s apd ICF(C's,

52845 XV FRESFNT

Iincdicates t¢c the 10¥C tkat the TAKEN and NOT TAKEN are
valid.
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5.8, ¢ 10MC INTERFACE OFERATION
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Fach XM has t

thet

indicat

service, Ther

ot 10

conmpl

hree mask bits in the dirterrurt mask register
e the type o©f 10 complete it is arwed to
e are three more bits that indicate the type
ste intervupts the interface has accepted. Al

six ¢f the flegs can ke set and clesred by the microcode.

Fach

¢re at

alcng

XM  has
a tine
with D

a dedicated roll line. An JONFC polls the XW's
vig the fecur poll tines (one for each XM)
olling the XM®'s, 10MC will dncicate which type

of 10 complete has occurred, The selected X®  will respond

tc the

poll b

y asserting XV PEESENT apd either one of TAKEN

cr NOT TAKEN (but pot beth). 1f the dnterface is enabled to
receive any

are indicated,

branch.

The

of the T0 completes, it will accepnt all that
and will dnterrurt the wsodule a8t Oplit

followirag table cefires all rpossible combinastions

griven out by XM ip recpronse te 8 poll.

X¥ PRESENT

= mn w E e

sl ot sianlts

The eptire 1
transection,

Figure
signal

S5=5. T
from

I1¢ TAXEN IC NTAKEN FEANING

o e mm my e e e 0 oD o o w w2 e v we w e G

& { CFFLINE/XM DFEAD/
¥ NCT PRESENT

£ 1 incorrect Operation
1 f Incorrect Operatior
1 i Incorrect Operation
i i Incoerrect Operation
L 1 MOT TAKEN IO

1 g TAKEN 10

1 9 Incorrect Creraticn

nterface 1s based on twe clocks per any
Fefer toc tte timine disoram ard exclaraticn in
he twe c¢lock timino s sadministered by &

SMe  called MHFFIBUSRFFOP which is registered

inside X¥ befores heinoc used.

Tte following conditions will diseble the IQFC dnterface.

A_ XK
E_OXF
€_ XK

====UN]SYS Frior

DEAD
OFFLINE
GkZST0OF

Writter

(interral ervor condition)

(vie the maintenance chair set by SKC)
(CREG parpity evrror, Frocessor HALT,
FUTURE error, STOF event)
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ACLOCK L (200 | Y UV N R
et I nintpinipigtpiginintpininintnininint pininiy” aininigty
H
ABUSCLOCKFL 11 %] [ [+l L [+l 1L s JT1 /1 L ]
+ +
osernsert || LR LA AL AUA UL LU LA T UL UL R,
e i iy
R N S (NS, U S IS, SR A R S R
ICXMATTENDSP . . ] s .
F _____________________ ————- U T S t o2 S . S *
IDXMATTENDSP . N R Nl . 1+ .
______________________________________ +
OREAL$555 5P X . X TTOTTtTTEn Tttt -
) R I T + + +
[0ERRORSSSSP (| . T TTT— T /T T/ o ] N =
L ONORHAL S $5P IR SO LT ISt N IS A IS SRt N IO S A R
IR + r—__L o+ + T £ + {
E18C$TAKENSP T T . i L EEEE
______________________________ + + +
C = T e —
_EI@ SNTRKEN . . = . N N —
EIBCXMPRSNTP X . — TSI T T T e s e :
| e I IO S HE . S I L S S Dot
1 2 3 4 5 6

TRANSCRIPT OF /0 COMPLETE INTERFACE TIMING EXAMP

1 SET XM-A ONLINE
SET Xi-B OFFLINE
SET XM-C OFFLINE
SET XM-D OFFLINE
START A NORMAL IOC ON IOMC-A
I0MC-A POLLS XM-A WITH NORMAL I0C: NOT TAKEN

2 START AN ERROR IOC ON IOMC-B
I0MC-A POLLS XH-B WITH NORMAL I0C: OFFLINE
IOHC-B POLLS XM-A WITH ERROR IOC: NOT TAKEN

3 IGMC-4 POLLS XM-C WITH NORMAL I0C: OFFLINE
IOMC~B POLLS XM-B WITH ERROR IOC: OFFLINE

4  IOMC-A POLLS XM-D WITH NORMAL I0C: OFFLINE
IONC-B POLLS XM-C WITH ERROR IOC: OFFLINE

3 SET XM-C ONLINE
START A REAL IOC ON IDMC-A
I0MC~A POLLS Xi~B WITH REAL IOC: OFFLINE
IOMC-B POLLS XM-D WITH ERROR IOC: OFFLINE

4  ENABLE XM-C FOR REAL IOC
IOMC-A POLLS XM-B WITH NORMAL IDC: OFFLINE
IOMC-B POLLS XM-A WITH ERROR IOC: NOT TAKEN

FIGURE £-5 10C TIMING EXAMPLE
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Wﬂﬂﬂmmiﬂﬂmmmﬂﬂmmﬂﬂﬂﬂﬁﬁmﬂmmmﬂﬂﬂmm“mm”%
TTLFCLOCKOH
[ ] ll [ ] f_l [ LT+ ﬂ L 1 [+l [ [+ [|RBUSCLOCKFL
T A U A U R UL A U LU R U UL DSMETTLREFL
_________ s . T .. |ixvATTENDSP
T+ + + v L+ + [BXMATTENDS$P
e Al e e e e e e e e e e e e e e e e . e e e — e~ ——— 0 T G U P
. . . L T ICXMATTENDSP
_________ Y e B G
1 LT . LT . . ] [GREAL$5555P
e e e e e 10ERRGR$55$P
_________ P e Tl T e eI IONORMALSSSP
E1OCSTAKENSP
I S S O S N . AU I B
__________ t_____}_—_—]” —___—_-.——q —-———_—l__l+ _—-‘___: +l ____——h__t__—-—EIGC$NTRKENP
_____ . T m T e Jetecxmerswte
7 8 9 10 11 12
7 IOMC-A POLLS XM-C WITH REAL IOC: TAKEN
IOMC-B POLLS XM-B WITH ERROR IOC: OFFLINE
8 IOMC-A POLLS XM-C WITH NORMAL IOC: NOT TAKEN
[OMC-B POLLS XM-C WITH ERROR IOC: NOT TAKEN
9  IOMC-A POLLS XM-D WITH NORMAL I0C: OFFLINE
SET XM-D ONLINE
SET XM-B ONLINE
TOMC-B POLLS XM-D WITH ERROR IOC: NOT TAKEN
10 ENABLE XM-D FOR ERROR IOC
ENABLE XM-A FOR NORMAL IOC
I0MC-A POLLS XM-A WITH NORMAL IOC: TAKEN
IOMC-B POLLS XM-A WITH ERROR IOC: NOT TAKEN
11 IOMC-B POLLS XM~B WITH ERROR I0C: NOT TAKEN
12 ENABLE XM-C FOR ERROR IOC
I0HMC-B POLLS XM-C WITH ERROR IOC: TAKEN
FIGURE 5-5 IOC TINING EXAMPLE (Continued)
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6 CLOCK CIRCUITRY

o e e e D wan gy mn GD D e G e e
ppg g R+ L T T

The X¥ runs on a 48ns clock with a 10X margin. The <c¢lock
is gated toc retain dates intearity efter errors, to aid in
diagnostics {(See 7.3), for breakgoint generation (See
section 7.2), and to produce synchrenizing weit stsastes
without the use of ulode weit loops.

6.1 SELF STOP CONDITIONS

ln the event the XM wishes to stop ftself, it uses the FKold
function of the registers tc prevent any change of state to
those pieces of lLlegic that respond to one o¢f the twe
conditions tisted below.

1) Livefreezes a continuable stop; the X¥ is pertially
frozen, but all data and state is preserved

2) Deadfreezes a catastrophic stop of the entire XM, wherein
data or state or both are lost
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6.1.1 LIVEFREEZE

tivefreeze tekes place when & continuation 1is recuired
sfter the condition causing the stop goes away, This
assumes that the stop condition car ogc¢ away, that the
module datsa integrity has been mainteined, and that no bad
transmissions of data took place as a result of the stors.

Livefreeze is used under the followinag circumstances:

1) uPC address stop (See 7.2.)

2) Read RBUS or OPQ cueue whern Queue entry is not
valid

%) Reauest AWBUS and previous reguest denied

4) OpLit branch when Fetch pacge not valid

5) CRFG parity error

In Case 1 and 5, the maintenancte processor must disable the
stop and also reset the condition which caused it. In Case
5, it must also rewrite the bad gicroword. Case 2 1is
removed when awsited data is received from the RBUS. Case 3
is removed when access is eventually granted. Case &4 s
removed when Fetch sets Fetch page valid.

Jo prevent desta from being 1ost while & wmodule 1ds 1in
livefreeze several safeguards have been established.

The safeguards are:

1) The RBUS cueue and CPQ are not live=frozen

2) The loading of the ¥emory Requestor interface is frozen
but the transmission and resetting of the bus reaquest is
not live~frozen

3) The Fetch gueue is not live-frozen

4) The firmware progranmers heve been advised to limit the
number of outstanding recuests for return dats on the
RBUS to 8 (the number of entries in the FRBUS aqueuve).

Failure to obey this rule results in the RBUS aueue
overflow condition, which generates deadfreeze,
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€alot LEADFREEZF
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Peadfreeze is used to stop the module after a fatal evror
e detected. The clock 18 stopped cone clock gfter the
detection of the ervor btecause errors can rot Le resclved
urntitl after the neondecicion edge of the c¢lock. The medule
will not be able to recover witrout fdinptervention din the
form c¢f a cipeclear or maintenance reinitiatization. The
deadfreeze tit is set bty the conditicn causing the error.

See 7.3 “"Self Stop"” for details of X¥ errar detection,

6.2 STORAGE ELENFENT CLOCKING
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Two tvpes of storage elemernts are used in the XMe
1) Positive edope triggered registers
Z2) tevel sensitive Llatch structures

There are several forns oif the type 2 storage e¢lements, the
rase stere, the wmem reguestor acddress file, the input
gureues, the Litfile, the preocrammable Ptest functionrs, the
(RAM, and the stack. These are described as hidder state
tecsuse they are not directly viewable aor shitt cheirs,

6ol KEGCISTER CLOCKING

e T G G G OS RE EmD oe e W AU e @

The registers are clocked with the standard XM clock,

€.2.2¢ CRANM WRITE

= o wn G wn s > w am

There are three cieces of informstion thet nreed to be
shifted dn the cha2in tc perfcrn 2 Centrol Store Write. The
date to be written is shifted inte the least sicnificsent
1234 bits (CRFG), The acddress to be written is shifted irto
the next 14 bite dn the c¢hein on the CSADR register.
firally, the write epable bit, CRAMKE, is shifted in with =
"i", To conmplete the write cycle, the module waits for the
KEAFWRTEN pulse from the SH(,
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6.2.3 STALK CLOCKING
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The Stack recuires a write ensble nulse which is satisfied
bty the standaro XM clock,

o~
]
(¥4

EAV STATE INITIALIZATION
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Kar in the XK falls intc twe cetecories by the way 1t e
used; Feaod/Write anc¢ Resd onily. Resd onmly RAFs need to be
lesded by wmaintenarce pricr to runring ary ucode,
Fead/write ram wmey be initialized for fault detection
FUTECSEE

6o3a LATHLILE INITIALIZATION

TR Em o W o @y T ea o T ST M Tm 08 N W WD T0 W

Litfile will be loaded by shkift chaip settipa of address in
the (REEG 1itfile address field, putiting data to be loaded
inrto the Drec, setting Littile Write Enable (LFKE) on the
chain, and the RAMWRTEN pulse. LFWE will reset itself after
tte next clocka.

6.3.72 PTEST INITIALIZATION

o e S me o ms D g S GR W WS UD G5 W DD 6D G

FTESY ram data will be placed ir the DREG, address of one
tyte replicated 5 timee inp the AUREG, function number in
the PTEST function select Field of the C(REG (CREGIZ2&:51),
the FT¥E kit on the skift chair set, and the RAMURTEN
trulse. The PTWE (PTFST Write Fnable) flip=flop s wired to
reset orn ery normsl clock.

633 FETCH QUEUF INITIALTZATION

s o B GR En R Gx 6N £ UL Tm WE PM A DE @R ST om s TN e b g E0 LS

The fFeteh Queue sheoeuld have bLeen written dntoc by Fetch
tetore the ¥¥ cap reac it, A reac attewpt, tefore fFeteh
cets the pace valid, will freeze tre ¥M: therefore, no
initislizetiorn will be done., Maintenance may wish to write
data with proper parity to prevent parity error reports
during mairtenence read just efter proewer-or.
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6.3.4 SCRETCHPAD INITIALIZATICN
Thke YK should heve written drtoe a8 scrstchpad location
tefore it atterpts tc¢ read itz therefore, there is no
tardkavre 1iritialization cerability provided fer the
scratchpad,. Maintepnance may went te write good perity intoe
the scratchpad to prevernt rsrity errers from being reported
guring meintenance reads,

6e3a" mASS STORF IMITIALIZATICN
Like scratchpad, the ‘WMass Store will have ne trarduware
ipitialization but weirnterarce wmay want to initialize at
rower wp ueing shitt c¢hain locao rcocutines,

€.%.¢ FEUS QUEUE INITIALYZATICN
Tte Rbus cueue may nrnct bte reac by the X¥ until valid date
is returned from mencry; therefore, initislization is not
heceseary, #fny attempt te¢ read FEQ tefore valid date
arrives, will cause & Llive freeze,

EaBa7 CPFERAND QUEUE INITIALIZATICON
The Operand Gueue, like the Rbus Queue, causes a freeze if
resd betore valio date is returped to it. Tt does not
reauire initislizatior.
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7 MAINTENANCE FEATURES

Maintenance consideraticns in the XM include the followino:

1) Ail registers on shift chains

Z) Stop logic

*) Dbetection of XF internal errors

4) Brarch history file

5) Daeta recister on the scretchpad irput

¢) Parity orn external Pusses

7)Y ALl hidden state storage accessible directly fron
registers except thte veaquestor lergthk scratchpads.,

7.1 SEIFT CHAINS

Jhere z2re 4 shift chaine per ¥, The controel beoard has the
contrel chain elong with the maintenance chair. Resident
on the daste card 9 the date chein anrd 1{its maintensnce
chain, The wairntenance chein cortenpts can be altered
dynamically; whereas, the octher two thains recuire that the
nodule be storped. Felow s @ list of the actusl location
of the variougs fields within esch <chain and their
ccrresponding lepgthe.
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CHAIN  EC; 2615 B1TS LONE.
AATAALLL AL AAT UL RT I TA DTS L UL TS LU T DR NS RANAALT LR LAY L RALS XA LYK,
% TINER.  ECLET4-565] %
% mmeememmememmeeeon z
% CHAIN LENGTH -=> 50 BITS. %
7 LOCATION ===-== > D2NG, 4
% SPI PIN =====-== > RI6. ¥
y SDO PIN =-osooo > R{t2. FART # : 1995 6507 %
A R A i a2 0220502 RRE R NTY
TIMERERR 1; % TINER DETECTED AN ERROR,
TOUTCTR 3; % TIMECUT COUNTER.
TOUTPRTY 1; % TIMEGUT COUNTER PARITY.
TASKFRTY 1; % TASK VIMER FARTTY,
TASKTINK 23 % TASK JINER COUNTER.,
ERROKCOFY 13 % ERROR OK FROM FCRCE ERRCR,
FORCER 1: % FORCE FRRCR.
USECPRTY 1; ¥ MICROSECOND CCUNTER PARITY,
USECCTR b % MICROSECOND COUNTER,
USFCSYNC ?; % MICROSECOND SYNC RIT.
USECSYNCE 2: % DUFLICATE USECOND SYNC BIT.
CRABWE 1; Y CONTRGL STORE WRITE ENARLE.

ISR N RS RS RSN N R NN N SN ARSI N AR AN AR ARSI N R AR AN R AR RN IR P AN Y

b4 FRICTLL, ECL564-5131] %
4 2  sesmesccmecccacsmscoo-e X
% CHAIN LENGTH ==> 52 EITS. %
% LOCATI(ON —wmeae- > 1LFR, %
% $D1 FIN mece=== > His. 4
) SPO PIN weewm== > Lbt. FART # 3 1996 2489 h4
RN R N N R N Y R R s N A R R R A R R R R N A A A I I A R N A N AR N A R R A R R A R R R A N

UNTCTGAU 1;: 7 UNDIGLY AT THE AU INPUTS,

NONFATAL i: % MCACK NFATAL ERROR TNDICATOR,

GFRZDI1S 1: % DEAD FREEZF DISABLE.

STOFEVENT 12 ¥ STOPR EVFNT INDICPAIOR.

FEMEMBER i; ¥ STOGP EVENT RENMENBER FLAG,

FOPFFPAGE 1: % POFP FETCH PAGE.

eemmeNISYS Fricr Writtep Consent Fecuired for Disclosure Of This Data=--=00000390




===xUA]EYS

FRUXBERKCE
EMNUNXAERKRGR
RWAUCERROR
REAUTERKOR
FEANODERROR
REANTERKOR
FCTAGERROR
FREERRDLS
TIMFRFERKROR
SEQZERROR
SEGTABERR
SECTCHFERR
FRECTERKOR
INTFBERROR
INTFAERROR
XMDTERROR

XMDUERRCR

— s gcols et S owadh el el et el el D S mad e ol ol end® wea® ol v ol ol ol

e Ve e va Wy WE We [y Vs |We we s VY Vs WMar Ws We Ba W |Ws wp s Me @y [

-
e

ML OAP T ONE W N DS NE W RN ONE RNE N2 2 ONE N R NS 2 N DO XNE N N NG NS W N AP N NE NF DT P N BE OME W NP N 2@ N @ ny

Frior kritter Consent Feouired

RE~RECISTERED
RE=KFGISTERED
RE-REGISTERED
RE-=REGISTERED
FE-RECISTERED
RE=RECISTERED
RE~RECISTERED

UNISYS CORFORATION D e 4
ENTRY/VMEDIUF SYSTENS GROUF |
PASAUENA DEVELOPMENT CENTEFR | V500 EXECUTE KODULE (xm)
]
UNISYS R e emm s cmc e m e m e m - ————
CONFIDENTIAL ENGINEERING DESIGN SFFCIFICATION Reve & Page 133
FESTCPAND 1: REGISTERED RF STOF AND,
RFSTCPOR 1: REGISTERED EP STCFP OR.
FETCHERR 1: FETCH ERR DETFECTED INDICATOR.
DATA=-PIT iz GATA HIT FOR THE CURRENT FAGE,
(READA 1 CONDITIONAL READ A INDICATOR,
(READR 1; CONDITIONAL READ 8 INDICATOR.
FAKEDFRZY 1; 2ND CYCLE OF FAKE DFPRZ.
FAKEDFRZU 1: 1T CYCLE OF FAKE DFRZ.
FRZCODEPTY 1; FREEZF CGDE FPARITY.
FRZICODE 4 ; HOLDS THE FREEZF CODE,
(USED FOR FUNCTION TEST)
TESTCODE 5. HOLDS THE TEST CODE,
(USED FOR FUNCTICN TEST)
NCRDATA 1: NO VALID RRUS/OFO ENTRY.
FUTURERR 1: FREEZE DEYECTED SOME CLOCKS
AGO.(FETCH FRELATED)
NOFRAGE NO VALID FETCH FAGF,
AWEUSY AW BUS REGUEST LENIFD,.
CREGERR CREG FARITY ERROP.
XMDEED X¥ DEAD FREEZE INDICATOR,
FTESTERROR REGISTERED PTEST FRROR.
FFGZERKOR FPR2 SLICF { R 1 ERROR,
FFRERROR PARITY ERROK ON FFP FORT.
FPAERROR PARITY ERROR ON FPA FCORT.
ERRCROK EFRROF IGNORE REGISTER,

FMUXE ERROR.
PFMUXA ERROR.,
REWAUD ERROR,
REWAUT ERROR,
REAMU EFROR,
REAK1 EREOFR.
RECTAG ERRCR.

FROCTL ERRGF CISABLE,

RE=REGISTERED
RE=RECTSTERED
RE=REGLISTERED
RE-REGISTERED
RE-REGISTERED
RE~REGISTFERETD
RE-=RECISTERFD

TINER ERROR.
SEQG2 ERROR,
SEGT1A/B ERROR,
SEQIC/B ERROR,
FREGCTL ERROKR,
INTRPTB ERRCR,
INTRPTA ERRCR,

REGISTERED X¥D ERRCR.
(MOST SIGNIFICANT HALF)
REGISTEKED xMDP ERRCR.
(LEAST SIENIFTCANY HALF)

tor Disclosure Cf This PDetea-=-=00000390




UNISYS CORFCORATION Fom e e o e e a2 o 4
ENTRY/MEDIUNM SYSTENS GRCUP |
PASACENA DEVELOPKMENT CENTER i SUL EXECUTE BCDULF (Xm)
|
UNISYS oo e o e e e S e e e e o
CONFIDENTIAL ENGIMEERING DESICEN SFECIFICATION Kevs B Face 1’4
G A R L AR AN LS AN AR R Y R AR AL AN A LR UN R IYLA U LA T LAY
% INTRPTZ. ECISI12=647] (SLAVE (GPY) Z
X eeeccmssoosemon e ¥
Y4 CHAIN LENGTH ==> 66, ¥
4 LOCATICON ==weew > TUND. %
% ST FIN memeccoa= > P11. 4
% SDO PIN ==ee===> M{5, FART # : 199¢é 1€{6 %
AR S AR DS SEE NSRS R R RS DN SRR AN LRSS SRR SR I R R RN A?li%%?ﬁ%?i?%&ik
% INTRET ARRAY #1.(SLICE BR)
ERFECRE 1: % FATAL HARDWARE ERRQR
CLR.SMCINT 1: Y CLEAR THE SKCINT BIT IN STOP
% OARRAY,
¥ internal comwmands
Y eccscecmsccccano
SETXFEVUNTE 1: ¥ SET X¥ EVENT.
SET.IFCE i: %# SET INTER=-PROC COMM RITY.
PEANCH, QKR 1: 7 BRANCE Ok,
LI¥.CKR 1: # LOAD INDFEX CKk,
IFEUSLDE i: 9 INTERNAL ¢BLUS LOAD ENABLE .
¥ cecmmecccmmece—ee oo ——-—
LATELLFRIE 1: % LIVE FREFEZE DELAYED 1 CLOCK .
A ccrroressor 1nterface
Y e mamme e ———————————
COFPFARITYER 1: % COPRCCESSOR LATA PARLITY,
COFDRTAB-U 1; 7 COPROCESSCR PATA RIT 0O,
CCrRATAE=-1 2 ¥ i " " 1.
COPDATAE=3 1; % " " "oz,
COFDATAEB= 1: % o n b ¢ e
COFVRELIDE 1: % COFROCESSQR DATA VALID.
)3 ICHC interface
45 ceecacceemome=-
UNUSEDIC 1: 7 UNUSFD BI17S IN THIS SLICE,
¥ irterrupt bhit
i g U
INTERRUFTR 1z ? INTERRUPT,
INTINHIETE [ ¥ INTERRUPY IAMKRIRIT,
i irtprrupt register B
% ____________________
SNAFICTAKE 1 2 SNAP FICTURE TAKEN INTERRUPT,
IPCP 1: % INTER=PROQC CONFM INTERRUPT,
TRACDEBUGE i: % TRACFE OR DERBUG INTERRUFT,
FAULTE 1: Y FAULT INTERKRUFT.
SHCLINTR %; %2 SK(C INYERRUFT,

cee=UNISYS Fricor Written Consent Recuired for Disclecsure Of This bate-—-CGGUO03G0




i 1993 5204

UNISYS CCRPURATION o mm e e = 4+
ENTRY/NEDIUF SYSTERS GROUP |
PASADENA DEVELOPNMENT CENTER | VSOU EXECUTE MODULE (XF)

i
UNISYS § o s e e
CONFIDENTIAL ENGINFERING OESTEN SFECIFICATICON fFev. F Fage 135

tireout control
TOEHTER 1 TINEQUT ONE SKOT GATE.

TINCUTINSKR
TTF.FASKE
TTI.M#ASKR
RERL  MADKE
EFR.FASKE
NGREN HASKE

-l e
We ™o Wo W vE %o

s

TIFECUT 2B
TIMECUT.IER
TSKTIMFLYE
TEKTIMINTE
REAL . XOCE
EFROR,ICCR
NCRNV,I0CE

wg Wwe %o WMy wp

e e A T ey

an We

B ORE NG NE NS N R AP DN N BE NP NP NT 2P NS 2T AS B N BD RS DN 2P P N

FECHEVENTR 1:
MISC.FF1B 1:
STSC.FFOR iz
COVFLOKR i
LOVELOWE 1
CCONLE 1; ]
GCONHB 1; %
LeoMLE iz ¥
LCOMER 1; p
Y
A
SYSHLUSKEB 1: ¥
FETFLUSER 1;: %
NOTRYE 1 ¥
SCFTSNAFE 1z ¥
PRC.HALTH 1; %
¥OFOKE 1; ¥
LITERAL?B 1; ¥
%
Y
PRGC.STAB 3 A
CEBUFR,ENB 1; y
SCFETFAULTE 1;: ¥
FRIVILGER 1; %
TRACE.ENE 1; A
SNAP,ENB q: ¥

—m==iN]SYS Frior Written Consent Feouired

1rterrucf mask recister
TIMEQOUT 1 MASK,
TASK TIMER FAULT MASK,
TASK TIMER INTERRUPT KASK,
REAL TIME 10 COMPLETE KFASKk.
ERROR 10 COWPLETE KASK,
NORMAL 10 COMPLETE MASK.
irterrupt register A
TIFEQUT 2.
TIFFOUT 1.
TASK TIMER FAULT INTERRUPT,
TASK TIWER INTERRUPT,
REAL TIMF TO0 COMPLT INTERRUFT.
ERROR 10 CONMPLETE INTERRUPT,
NGRMAL IG CONPLETE INTERRUPT,
test corditions
FETCH EVENT,
MISCFILANEOUS FLIP=FLOP 1.
MISCELLANEOQOUS FLIP=FLOF 0.
GLOBAL OVERFLOW,
LOCAL OVERFLGW.
GLOBAL COF LOW.
GLOBAL COM HIGH,
LCCAL COR LQOW,
LOCAL COM HIGH
risceilaneous register
SYSTEPF FLUSH.
FETCH FLUSH.
NG RETRY,
SOFT SNAP,
FROCESSOR HALT.
MEASUREMENTY REGISTER VALID.
LIT BIT FOR NON_OP_FP BRANCHES
mede recister
PEQCESSOR STATE.
GEEUG INTERRUFT ENRELF,
SOFT FAULT,
PRIVILEGED KODF,
THACE INTERPFPUFT ENABLE.
SNAP ENABLF,

for Disclosure 0f This Data==-=30000360




UNTSYS CCRFORATION e oo e e o o +
ENTRY/MEDIUN SYSTEMS GROUP I
PASADENE DEVELOPMENT CENTER | VSO0 EXECUTE FODULE (XWM)
|
UNISYS o m e o - m e e o e s e
CQRFIDEthﬂL FhG!kEFRIhC DESIGN SPFCIFICATION Rev. B FPgP 136
AR AR R AN SR A R R AN A R AN AR AR R R AN R A RN SRR RS R RS RNSIN AR RN RSN IR
1 INTRPT?2. FCL&46=%3R1] (MESTEF CCPY) ¥
4 eeeesccscccsmcascmesem= %
Z CHAIN LENGTE ==> 66 BITVS, %
7 LOCATICGN ~oc=m=- > 10ké. ¥
% SPI PIN ======= > P . ¥
# S0 PIN ===-=== > {5 FARY # = 1996 1646 %
AN RN AR R AR AR RN SR A RS A R AR RS R AR DA A SRR R AR AR AR SN A RS D RN RS
¢ TNTRFT ABRAY # 2.(SLICE A)
FRERCKA 1; % FATAL HARDWARE ERKCR.
USECFULSE 1: ¥ 1 USEC PULSE FROM TOMC.
¥ irterrsl ccnmmands
7 _________________
SETH¥MEVUNTA 1z Z# SET Xt EVENT.
SET,IPCA 1;: ¥ SET INTER=FROC CCMM PIT.
BRANCH.LOKA 1: Y BRRANCE 0K,
LixX.C0KA 1. # LOAD INDEX 0K,
TFBUSLDA 1;: 2 INTERMAL FRUS LOAD.
Y eeacm oo o oo oo e e e
LATE.LFRZA 1: Y LIVE FREFEZE DELAYED 1 CLOCK,
% ceprocessor interfece
Y eemcecceccmecomsmeeee
COPFRARITYA i; ¥ COFROCESSOR DATA PARITY.
COFDATAA 42 % COFROQCESSOR DATA,
COPVALIDA 1: 7 COFROCESSCR DATA VALID,
% 10KC interface {not used)
¥ cemmecccceocsaaen e
TAKENS 1; 2 10 COMPLETE TAKEN,
JGMCLERROR 1; % FARITY EPROR ON I0OMC LINES,
REALIOCRA 1; % REAL TIME IC COMPLETE.
ERR.TOCRA 1; % ERROR 10 CONPLETE,
NCEFICCRA 1z Z MOERMAL 10 CCMPLETE.
I0MCPOLL 1; Y POLL LINF FROM JOMC.C(ATTEND)
RUSREF 1: Y REGISTFRED FUS KEFERENCE.
% 1rferrurt bit
2 0 eoenconcomoses
INTEERUPTA 1: % INTERRUPT,
INTINHIETA 1= Z INTERKUFT INHIBIT.
% irterrurt register B
}(‘ --------------------
SNAFTCTAKR 1¢ ¥ SNAP FICTURE TAKEN INTERRUPT.
IPCA 1: # IMTER=FROC COMM INTERRUPT.
TRACUERUGA 1; # TRACE ORF DERUG INTERERUPT.
FAULTA 1: # FAULY INTERERUFT,
SHLCLINTA 1 i SNMC INTERRUPT.

me==(NISYS Frior Writtep Consent Rzouired for Risclosure Of This Data=-==00000390C




UNTISYS (CGRFCRATIOCN foema e e - +
ENTRY/FEDIUM SYSTENMS GROUP i

PASADENA OCEVELOFMENY CEMTEFR | V500 EXECUTE FODULE (XM)
UNISYS

CONFIDENTIAL

e wm s m wE R R WD P Gr we R G ap G s gm SR SR g e WS MG M me M TE o @7 S0 gw GD S0 mm a0 e w DY Gu 60 DN B0 G 60 2 0N me SN S 00 65 Gm o RN P O e P o G as e O5 0 Tk U un 62 oW

TCEATER

TI®OUTHSkA
TTF.FASKA
TTI1.KASKA
REALLWASKA
ERRE MASKA
NOREMASKA

TINFOUT.ZA
TIMEQUT 1A
TSKTIMFLTA
TSKTIRINTA
FEAL.IOCA

EFROR.IOCA
NORF . I0CR

FECHEVENTA
MISCFFTA
FISC.FFLA
COVFLOUA
LOVFLOUA
GCONLA
GCOMEP
LEOMLA
LCGHERA

SYSFLUSHA
FETFLUSHA
NOCTEYA

SOFTSNAPA
FROLHALTA
ROFGKA

LITERALZA

=ee=JNTSYS

—

e

ol mal ced il el el

B s T BT YA SN . NS ¥ D T R S . . - §
we We €9 Yo W @6 we

PO L AL L U et . Y

Ty WhE CE Dy By s By

Prior Writtenp

Re W We Wg W We

wy @y %a Wy W

e Wy Wy WE

Consent

I NS NS NS N N 2E NP DT NG AP N DE AT BE NS NS W A 2 NS TE DT ONE NS RE N NS W D WP NS RS N 1S N N W e e

Reguired

o e e e o en tm D Gms S R G o

TIFFOUT ONE SHQY GATE,
interrupt mask register

TIMEQUT 1 MASK,

TASK TINER FAULT MASK,

TASK TIFER INTERRUPT MASK.

RFAL TIME 10 COFMPLFTE MASK.

ERROR I0 COWPLETF FASK,

NORMAL I0 CCMPLETE MASK,
irterrupt register

TIFEQUT 2.

TIFEQUT 1,

TASK TIMER FAULT INTERRUPT,

TASK TIFER INTEKRUPT.

REAL TINME IO COMPLYT INTFRRUPT,

ERROR IO CONMPLETF INTERRUPT.

NORMAL 10 CCMPLETE INTERRUPT,
test conditions

FFTCH FVENT,

MISCELLANEQUS FLIP=FLICGP 1,

MISCELLANEOUS FLIP=FLOP 0,

GLOBAL (OVERFLOW.

LOCAL OVERFLCUW.

GLCBAL COF LOW,

GLCBAL CONM KHIGH,

LCCAL COR LQCW,

LCCAL COF KICGH,
niscellanecus register

SYSTER FLUSH,

FETCR FLUSH,

NO RETERVY.

SOFT SNAP,

PRCCESSOR HALT,

MEASUREMENT REGISTER VALID,
LIT BIT FOR NON_OP_FP BRANCHES

for Disclosure 01 This Data--=000060390




| 1993 5204
UNISYS CORPCRATION oo m e e . .- +
ENTRY/MEDIUF SYSTENS GROUF |
PASADENA DEVELOFNMENT CENTER | VSO0 EXECUTE KODULE (XN)
I
UNISYS o me s e e e e E e e, e — e m -
CONFIDENTTAL ENGINFERING DESIGN SFECIFICATION Reve B Page 138
Y mode register
$ | ecemecmeamsesmme
FROLSTAR 3; % PROCESSOR STATE.
DEBUG . ENA 1: 2 DEPUG YNTERRUPT ENABRLF.
SOFTFAULTA 1: % SOFT FAULT,
PRIVILGEA 1 ¥ PRIVILEGED NODE,
TRACELENA 1; % TRACE INTERRUPT ENAGLE.
SNAFLENA 1;: 2 SNAP ENABLE,
N A N Y A A AR AR A RN R 2124222222222k
% FF@T. ECC38&0) %
$ 0 ececescscesse== '’
% CHATN LEhCTH -=> 1 PIT, Y
¥ LOCATION ==m=== > ARI?. ¥
¥ SPT PIN =eme-e= > N14, %
3 SPDO FIN ===me=== > N1, FART # : 1995 6062 %
U LA h YRR R AL T LA AL A AR R L T A AL L UL AT L UL LT L AL IR LTI UTRA LU LY %Y
UNUSED=C 1; % THIS B1T IS NOT USED.
AR RN Rt R N R A AR A R A A R A R A R AR RS R R AR AR R AN RS2 22
% FFGYT. ECT379)] Y
2 %
¥ CHAIN LENGTE ==> 1 RIT, ¥
% LOCATLION ====== > D212, ¥
% EPI PIN =====a-= > N14, Y
Y §p0 FIN =mmee== > N13, FART # : 1995 60?2 A
N Y YL R A AN Y A YN LYY YNNG AN
UNUSED~D i ¥ THIS EIT IS NOT USED.
VR R N N R R A R R e AR AR AR A AR A R AR R R A Y
2 FP@Y, ECE37&] i
Y eemesmmcmccses ¥
% CHAIN LENGTH ==> 1 EIV. %
% LCCATICN ===me= > FbIZa %
% €0 PIN ====c== > N4, ¥
% SPO PIN =-me=e- > N13, FART # = 1995 6002 Y
R A R AR A R R A N R R R A NN R AR AR AR SR AR RS2 R A%

FRUSTERRA

~ee={UNISYS Frior Writtern (Consent

o

4

Reouired for Disclesure €f This

FBUSY DATA FARITY ERKROR,

Pata=-=-=-00000U390




| 19¢3 Sci4
UNISYS CCRFORATION e +
ENTRY/NEDTUN SYSTEMS GROUF |
PASADENA DEVELOFMENT CENTER | vSOCL EXECUTE N¥ODULE (xM)
|
UNISYS R e TP e
CONFIRENTIAL ENGINEERING DESIGN <FEC1FI(ﬂTlCh Rev. B Faae 139
FAL RN AT LG R LRI RE AT KRG TKRT LT LG AA v R AL E RN T Lo b AN UL v LA NG AT LU %Y
¥ FFE1. EC(3777] Z
¥ messecccmamma=== %
¥ CHAIN LENGTH ==> % RIT, ¥
¥ LOCATION ==e=== > IGl7. b4
% §P1 PIN =—===-e-e > N14, %
% SBC PIN =emmew- > N13. FART & : 1965 yN? %
A NS R A R A A R A R RS A A R A N R RN A S R R A R R A R A R SRR A R A AR AR AR RS AR
FEUSTERRS 1: % FBUSYT DATA FARITY ERROR.
AR SRS E S SRR R S SRS A S SRR AR A SN SRR AR RSN R RIS RS S RS SSI DS RER SV ST
% FFGT. ECI2761] ¥
i eeemcscsecmase= 4
% CHAIN LENGTH =~=> 1 RBRIT. %
% LCCATION —=ew== > Kb12. 3
% SDI FIN ==ece== > N14, 4
% 500 FIN =cecaw-= > N13. FART # : 1965 6482 %
SRR SRR SRR RS ESR AR SRR R AN AR AL AR SRR R R RN DAL ISR SRS RSS2SR
UNUSED-E 1: ¥ THIS EIT IS NOT USED,.
DRSS BRSNS NN SR LS OSSR NS RN RN SRR ER SRS D LSRR RN DA
3 FFQY., ECL375] 4
2 casmsmcccanee=e p/
% CHAIN LENGTH ==> 1 RIT, %
% LOCATIQON ====ee > MEIZ. ¥
% SPI PIN ==wece=- > N1k, 9
% §B0 PIN w==eeso=- > N13%. PART # = 1995 002 %
AAF AU R h R AL LRk AL RN N L h R R AN Y AN AL AN YA T AN AA L UYL AU % %Y
UNUSED=F 1; ¥ THIS EIT IS NOT USFD.
AL L L L L L R B AR N L R R L LR Y AR YN RN Y AU G LR EE XY UL I LAY R LA AY
% FF6Ta ECL37413] %
¥ 0 meeecsccmceee= 4
% CHAIN LENGTH ==> 1 RIT, %
% LGCATION mem=== > F212, Y
% §01 PIN ===-w=== > N1t %
% SO0 PIN =m==== -> N13, FARY # = 1995 646Ge )4
AR AR AN AR AR SRS AR AR A AN A SR N RN SRR R R R RN S SR AR AR RSN S SRR NS
UNUSED=6 1: # THIS EIT 1S NOT USED,

mme=UNTSYS Frior Writtern Consent Recuired for Disclosure OFf This Dete===-000003%0




v e wm R me S 6D e am T e e R

| 1693 5204
UNISYS CORFORATION R e 4
ENTRY/FEDIUN SYSTEMS GROU®R |
PASEDENA DEVFLOPMENT CENTER | vS{UG EXECUTE #ODULE (XM)
]
UNISYS e am s e c e e e - - -
CONFIDENTIAL ENGINFERING DESIGN SFECIFICATION keve B Fece 7140

P m e D E o > W N G G o G B W o e we e G @ G e s W RS N @S Mmw WR e g Uk Ra ma (5 0N Gn o5 M G Gh G Y R o9 G0 3 WN S0 Gt W N SN O U we D oD Th O A O OB O WS e 9

I SRR AR R NSRS RGN TIORGOS
h1 FRECTL, FCIE73-%171
z s
% CHAIN LENGTH ==> 57 EIT.
% LCCATION =eee== > Kbké.
% §$01 PIN e-ecme=- > Nit.
% Cp0 PIN =m=eemw=-= > NC] F
SRR ORISR SRS E AN SISO E R N RO
FUTCURER 1: ¥
FREVECTOR q: 7
XRERITE i: %
KFREAD 1: %
FAULT 4 %
REUSTRES 1: %
FBUSTAGS i: Y
FRUSTAGA 1: %
FBUSTAGS (I %
REUSTAG? 1; %
FBUSTAGH 1: v
FEUSTAGE 1 #
REGYLDY 1; #
FBGVLDE i: %
REGVEDS g ¥
REEGVL D4 1: Y
rBOVLD? 1: ¥
FERVLD? 1z ¥
RBGWLDT 1; %
FEOVL DU 1: ¥
FEGADR 3: %
CPEEVLDRE i %
CPOAVLD3 1z %
OPOEVLD? 1: ¥
OFRAVLDY? 1: ¥
CFGEVLDY 1: %
CPOAVLDT 9: ¥
CPOEVLDD 1: %
CFGAVL D 1: b
BEOVRIDE 13 %
%
y
¥

—=e=UNISYS Pricr Written Corsent Recuired

AAPTAV AL GUR RN R T AR VRN BT Y

%
4
pA
¥
%
ART # 3 1995 965¢9 %
KLU TULL RS LT LURS L TL R RITE R LKA R

MCERROR CAUSED BY FFTCK Ok X¥,
WCACHF ERRCR VECTOR REGISTER.
TAG WAS FOR AN XM WRITE.

TAG WAS FCR XM READ,

FAULT INDICATGR FLAGS 1/PAGE.
<1

RBUS TAG FIELD FROM MOACH,

l
<=
THE FCLLLOWING B F/FTS
ARE TFE VALID ENTRY FLAGS
FOR THE FBUSQ

CURRENT REUSQ READ ADDRESS,
OFBE FAGE3 VALID FLAG

OFGA FAGEZX VALID FLAG

GFOB FAGEZ VALID FLAG

OPGA PRGE? VALID FLAG

OPGB FAGEY VALID FLAE

CPOA FAGET VALIT FLAG

OFPGB FAGEU VALID FLAG

OPGA FAGED VALID FLAG

OPQB VALID QVERRIDE.SET AT
OFLIT BRANCK,RESEY 1IF CORRECT
DATA IS RECEIVED,BASICALLY THE
ZND DAYA FOR THE CURRENT (CPQE,

for tisclosure Of This Date~---0GLO0390




& o e e e e e e o e
i 1993 S204

UNISYS CORFORATION e T ittt TP +
ENTRY/MEDTIUNM SYSTENMS GROUP I
PASADENA DEVELOPNMENT CENTER | VS EXECUTE FODULE (X#)

i
UNISYS e mmme e s c s e .-
CONFIDENTIAL ENGYNEERING DESIEN SFECIFICATION Rev, B  Page 141

ACVRIDE 1; Y OPQA VALID CVERRIDELSET AT
% OFLIT BRANCH,RESET 1F CORRECT

¥ DATA TS RECEIVED,RASICALLY THE

% 2ND DATA FOR THE CURRENT OPGA.
FRVALID3 1; “ IF SET, FFAGE3 IS VALID.
DATAHITS 1; % 1+ SET, FPAGE3 CPG DATA

% WUST BE READ BY THE XF.
CPTINMALSZ 1; % MICROCCDE FLAG JNBICATING

% THE GF HAS SHORT OPERANDS,
FEVALTD2 1 % LF SET, FFACEZ IS VALTD.
DATAKITZ 1; % I1F SET, FFAGF2 OFO DATA

% MUST BE READ BY THE Xk,
OFTINALZ 1; % SEE OFTIMALZ,
FPVALIDY 1; ¥ TF SET, FPAGE1 IS VALID,
RATAHITY 1; % IF SEY, FPAGE1 OPQ DATA

¥ MUST EE READ BY THE XN,
CFTINALY 1; % SEE OPTINMALZ,
FEVALIDD 1; % 1F SET, FPAGER IS VALID.
DATAKITH 1: ¥ IF SET, FFAGED OPG DATA

% MUST FE READ BY THE XM,
OPTINALD 1: $ SEE OFTINMALZ,
YHFFAGE ¢: $ XW'S CURRENT FPAGE POINTFR.
KFRUSCERR 1; % RELUS TAG OR FRROR VECTOR

% PARLTY ERROFR,
CFKEGQUEST 1; 2 1F SET, "OF' SEND THE LAST

% FPUS TRANSFER
FRUSCTLERR 1; % PARITY ERROR OVER FRUS1/2

% CONTRGL LINES,OR FETCH TRYING

% TO WRITE INTC THE CURRENT XN

Y PAGE.

LUUGT T DI TR T UK I T ATLRT DL LGNSR LA EGT NI I VAL LU D TR A ITAT RN AN L LY
/ FPQe, ECL31€1] ¥
17 esssmeccsccseme- #
# CHALN LENGTH ==> 1 BRIT. %
¥ LOCATICN =====- > MRKE, A
z SPI PIN ====- ==> R{9. ¥
2 D0 PIN ==m=mec-s > Ktide FART # = 1965 7356 %
RS NN SRR AR AR S A AR AN R A R SN SRR O SN A R RS A RN RN SN IR N RIS RN RN 2

FEUSZERRT i *» FBUSZ? DATA FARITY ERROR.

cwemeUNTSYS Frior Written (onsent Recuired for Disclosure GFf This Deta=--=000003%0




UNISYS CORFORATIOM

ENTRY/MEDLIUKF SYSTENMS
PASADENA DEVELOFFMENT

UNISYS
CONFIDFANTIAL

e L T ]

ENGINEERING DESICGN

GRCUF |
CENTER

SPECIFICATICN Rev. B

T B o wn D om e E S G R R BD D g O G K5 O W W 0 OD Mo TR U9 6D W LN G G 00 En O G e 0NCYT RN Bn o 0 6 g gmtks mmoum

FRER A I AR AR LA N LG AR ALV b & R e AN E R E RN AT Y LU TR NG LA R A XA FUL T LA AU %
% FF8Z2. FCL3215]) b4
#  meesssmcoccesnes 4
¢ CHAIN LENGTE ==> 1 EBIT, %
A LOCATION ====w=- > P2ké. %
7 S0I PIN emce=e- > RO9, ¥
% SDO FIN s=wm==- > Kida PART # : 1965 735¢ 4
CRURTER Y UL h LRI LN B LT AR AU b kb R RU GNP WL LU R AL AR YA AR AR ALY AL UL

FEUS2ERRD

17 % FBUS2 DATA PARITY ERRGR,.

R A A N I R R R s ARt R R R s st At etY
¥ XWSEQ1. ECL314-287] %
% mememmeeeemeeeeeeaao y
% CHAIN LENGTH ==> 28 BIT. Y
y LOCATION ====== > D2b4. ¥
% SPE PIN ===m=== > N6, y
% SDO PIN =mw=m==-= > KD2. PART # : 1995 7554 z
USRI A I L AL TN DL IAATAL DL T LAY AT LTI AT DAL LA LA A UL LAY ALY 2 Y
STKTORKD 12; % 12 MSE'S CF STKTOP IN SEG1D.
UP CMD 123 % MICRC=FEQOGKAM COUNTER.
BISNCHAD 1; % MISCONPARE BFTWEEN SEGID AND
% SEGIC SETS THIS F/F.
FFILFTMD 1; % POINTER TC CLDEST KISTORY FILE
Y ENTRY.
STKFYRAD 2; % STACK WRITE POINTER.

mme=JNTSYS Frior Writter Consent

Faguired for Disclosure 0f This Data-~=d0000390




I 1993 5204
UNISYS CCRPCOCRATION o mmc s s e oo - +
ENTRY/WMELRIUM SYSTEMS GROUP |
PASADPENA DEVFLOFPNFENT CENTER | V540 EXECUTE FODULE (X¥)
J
UNISYS e i bt bkl -
CONFIDENTIAL ENGINEERING DFSIGN SFECIFICATION Rev.e B  Page 143
IR AN RN A NN NSRRI N AN R AR SRS AR RIS RS SERR RS SRR I AR R R !
z XMSERT, ECT286=259] %
¥ memecrasmscemcammosme= %
7 CHALIN LENGTH =-=> 28 EIT, 4
] LGCATION ====== > T4bd, 4
% 01 PIN =ece=w==> Nij4, %
5 S0 PIN =====we > KZa FART # = 1905 7554 ”
KAk n T i nw AR AR R b R R bR R AN TN L AL R RETL L TG RA AL %L AA bk Y

STKTOPKC 12; 2 12 MSE'S OF STKTOP IN SEQ1C.
BECHC 123 Y MICRG=-FROGRAN CCUNTER,
MISMCHAC 1; “ MISCOMFARE BETWEEN SEGT1C AND
% SFG1E SETS THIS F/F.
FFILFTMC 1; % POINTER TC OLPEST HISTORY FILE
% FNTRY.
STKPTRNMC 2; % STACK WRITE FOINTER.
KRR IR I TR A AR S RIS AN L LL AR AT AN LN LY R UYL AL UL AL R AT AR YLLK Y %Y
% XMSEQT. ECI258-231) Vs
% emeeemememeeccceneen y
y CHALIN LENGTH =-=> 28 RIT. %
% LOCATION ====c= > Kb4Déh. %
% S01 FIN ====-== > NG4, %
5 $PC PIN ===mena > KQZ FART # : 1995 7554 ¥
AT LR LA A LR BT R AL LY XL ALY VR AN U LAY UL UUT YN ARG G AN YA ALY UL
STKTGFNE iz; Y 12 MSE'S OF STKTOP IN SEo0ie,
UFCKP 12; Y MICRCO=-FROGRANM COUNTER,
FISVCHTE 1; % MISCOMFARE PETWEEN SEGYB AND
7 SEQTA SETS THIS F/F,
HFTLFTHE 1; % POINTER TO OLDEST HISTORY FILE
X OENTRY.
STYFTRUE Z: Y STACK WRITE POINTER,

=mesUNISYS Frior Writtern Consent Feouived for bisclosure O0Ff This Dete--=00000390




UNISYS CORPCFRATION +
ENTRY/ZMEDTUR SYSTENS GROUP |
FASADENA DEVELCPEENT C(FNTER |

|
UNTSYS 4
CONFIDENTIAL ENGINEERING DE

e GD W B R oG n R GR @D G WS SR GD ED M wm wa o @ o e O R SS on @

AL AT AT R LAASTLLT AN YL LAY %
¥ ¥MSEGT. ECI233-207%]
2 ____________________
% (HATIN LENGTH ==3> 28
v LCCATION =—=me= > P20
% §SPi PIN —=meme-- > NG
z §PO PIN meomee=- > kN2
AALUTTTA LR AL TLT RS LS LA LAU T %Y
STKTOPMA 12;
UPCHAT11=07 5;
CFVECTOR 7:
MISKCHYA 1
KFILFTNA 1;
STKRTRIMA 2;

s D G G YRR G 6D aw W G

s e B wn T G N Um R TS e 2 D O WSO8 BN 7R R U D nE W

SIEN SFECIFICATION

D I GO TS T e G e OO OGN (6O Gh P UF W U um Dh 5 N S AN U N O Gn SR o UG TR oy Wb GR 8S SR

RLG R w bR AAR ARG AT LA G R RUXL UL XN AN RY
%
4
BIT. )4
4, Z
“ %
" FART # = 1995 7554 )/
BUITTERE AU LR R LT TR LT L LA A LA AN LAL Y
¥ 12 MSE'S OF STKTCP IN SEGTA,
7 WICRO-PROGRAN CCUNTER,
7 MISCONFARE PETWFEN SEQ1A AN
% SFQ1D SETS THIS F/F.
% POINTER TG OLDEST KISTORY F
7 ENTRY.
4 STACK WRITE PCINTER,

ISR SRR NS S RN AR SR RSN SAR AN EO R RS SRRAR RN R RIS AR RS A
% XMSEGZ, FCl202=-1911 ¥
¥ 0 eeeccccccccmommamooes %
] CHAIN LENGTH ==> 12 BIT. %
yl LOCATICON s=cw=a= > FEBG . )4
3 SPI PIN ==ccoc= > P2 ¥
% 500 PIN ~me=eca- > J15. FARY # : 1995 795¢ %
R R RS N AR AN A R A R AR A A R AR A AR R AR AR R AR RS AR R AR AR AL AR AR AR
STKICPLE s ¥ ¢ LSB'S OF STKTOP,
UFPCLE 2; # BMICRO-FROGRAM CCOUNTER,
STROVELCE 1: Z FUSHINMG A S5TH ENTRY INTO
? THE STACK SETS OVERFLOW.
STKUNFLOE 1: 7 FOFPING AN FMPTY STACK
¥ SETS UNDERFLOW,
STKFULLB 1: 4 FPUSHING THE 4TH ENTRY INTO
? STA(CK SETS STACKFULL,
STKFTYEB 1: Z STRECK EWMPTY FLAG.
FISWHUHLE 1: Y
HFILFTLE 1: £ BRISTOFRY FILF POINTER,
CSTKPTRLE Z3; # 2 MS BITS OF THF STACK POINTER

=eealNISYS Frior Yritten Consent

kFeguired

for Disclosure 0Ff This Pata=-==-0C00C0390




UNISYS CORFORATION frr s nn e — - - o +
ENTRY/KEDIUN SYSTERS GROUP |
FASALENA DEVELOPMENT CENTER | VEOL EXYECUTE NMODULE {XR)
|
UNISYS o e e e 2 G e
CONFIOENTIAL ENGIMEERING DESIGN sFE(]FI(ATION Reve, B Page 145
ISR RN AR RSN AN R RSN SRR RN RS DA DRSS A SRS DRSSO E OISR RN D]
% ¥YMESEGe, ECL194=179] )4
Y 00 eecscecscmasem oo Y
% CHAIN LENGTHE ==> 142 BIT. %
% LOCARTION =e====> MKRE{., b4
% SPI PIN =coec=e= > R2s ¥
% SBO PIN e==ewe=m= > 415, FART # = 1995 7950 %
RSN SN SRR RS RN RN RS RS R R R RSN R R RS R RN R R SRR ER SRR R TR DA R H Y
STETOPLA - ¥ EXPLANATICGN TS ILENTICAL TO
UFCLA Z: % THE SEGP?2B SLICF ABOVE.
STROGVFLCA 1; b3
STKUNFLCA 1; ye
STEKFULLA 1: 7
STKNTYA i: ¥
MISNCHLA 1: 2
HFLILFTLA 1: ¥
STKFYRLA 2; y
AN SRR RIS IR IS NIV D NSRS RPN S A N AR S AR AR SRR SRR SRS SRS HA 4
% THE CHAIN FROM HERE ON IS NOT STRAIGHT FOFWARD,THE FOLLOWING 1S 4
Y R LIST CF THE CHATN FROM BITS 17R=-{i:(CONSISTING OF S5 CREE (CHIPS) ¥
4 %
Z 17&== LOCATION ==> D2BU, LENGTH ==> 6, SDY ==> A11, SDC ==> Af2 ?
% LOCATICN ==> JUBD, LENCTH ==> 6, SBI ==> p11, §DO ==> pfi2 ¥
% LOCATION ==> K4Ry, LENGTH ==> 6, SO0l ==> A11, SDC ==> A(2 %
% LCCATICN ==3> F28L, LENGTH ==> 6, SDP1 ==> A1, SDOQ ==> plZ 4
% LCCATION ==> R6Y2, LENGTH ==> 6, SUI ==> a11, SDC ==> AQle %
% LOCAYICN ==> DZ2ED, LENCGTE ==327, SO0I ==> Pl4, SDO ~=> K14 4
b4 LGCATION ==> I0BU, LENGTR ==>¢7, SB1 ==> PL4L, SDO ==> kK14 4
)4 LOCATION ==> K484L, LENGTH ==>27, SO0I ==> P04, SDO == ki4 yA
7 LOCATION ==> PFZBEL, LENGTIH ==>¢7, SDI ==> P04, SDO ==> K14 4
% LOCATION ==> R61Z, LENGTH ==3>¢7, SDI ==> F{4, SDO ==> K14 %
% (OU==~ LOCATION ==> F6IZ2, LENGTR ==>14, SDI ==> N34, SDO =~=> CUY %
p Z
)3 (REG FART # = 4995 857 %
1A N R N I I N A R A A R N A A A R A AN A A N A AN AR Y AN R AR A A RN A A A A A AR R A

=mw=UNISYS Frior VYritten (onsert kecuired for Disclosure 0fF This Pata=-=00000360




UNISYS CORFCRFATION torresrncr e s n e e o= +
ENTRY/NEDIUF SYSTENS GROUP |
PASADENA DEVELOFFMENT CENTER | V500 EXECUTE FODULE (X¥)
I
UNTSYS e ik sl it lahdrhid ki
CONFIDENTIAL ENGINFEERING DESICN SPECIFICATION Reve B Page 146
UNUSFD=} 1: ¥ OECTI7E=-1731],
SPAREGA S 7 SELECY CRAM BIT TO BE REPLACED
BURARAAULTUL ST R EN LAY RLAR A RT LAY T UITIAAT UKL UL LI RTALLR AR ALRTA UL
UNUSED=1 1: ¥ EC[172=-167].
SFAREGS 5; # SELECY CRAM BIT T0 BE REFLACED
TALY UL G UL I AT UL AL YA L LR L LU L CUA YL KRAL ST RS R LR UN AT TR T TR LK RE T KT Y,
UNUSED=J 1: ¥ FCI1€€~-1611.
SPAREGZ 5¢ 4 SELFCT CRAM BIT TO BE REPLACED

A SRR R RN AR RN NSNS AR NS SRS RN RN SRR R RN RO AR AR RN SRR RN RN RN AR NS ¥

\a

ALY RAUNGATURKAUG LR EA I AAARL ALK
7 ECI14E=141,

™E
e
~e
g
o
4
)

0
\?
ﬂ@

P

AELUT XL DR KELA IR
CREGSFARE
CRAMPARITY
FPAADR
CFGPREQ
CREGTIZR
FECGFESEL
SPABRLR
SEBADR
SFUWF
SFINSELE
SPINSELT
SFIMSELO
SFECADR
(REGT1IL
CREGIOG
CREGTUR
PTESTFUNC
FIREGLD
MSGCNPR
LUFUNC
LUssrL1
LUASELD
LUESEL
CREGGR
LITERR
LITSEL
BSWE
¥ESFL

UNUSFD=K 4 % FCU1€L=1551],
SPAREG] S ¥ SFLECT CRAM PLIY TO BE REPLACED
RN A A A R R AR N S R R R R R AR RS A R A AR R A S 2 a2 AR 2]
UNUSED=L 1 7 EC[154=949],
SPAREEG( 5 % SELECYT CRAM BYT YO BRE REPLACED
%7
1
1

R We we mp Ve WH Wy We VO =g 3\ %e @a O We wo

N ek md W wd A e MUY wed ed LT ed md wed BN el i ewd D D Dl ad e (]

wy we W We We WH WE pr ™p We E WY We Ve Wy Wz Vo e

we-wlUNISYS Prior Written Corsept Recuired for Disclosure O0f This Data=--=-G00003%0




UNISYS CORPORATION D et LT P +
ENTRY/NMEDIUF SYSTEFS GROUP l
FPASACFNA DEVELOFMENT CENTER | V500 ENECUTE KODULE (XM)

|
UNISYS L i R L L L L
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. B Page 147

s e G G e S TS R R wu oD MR AR R Wb N W MR R 0T o o mm R s G W ot S B T CD WD ER &P @ G5 o O3 G G GR fa U G U M R 0 UH Do N 4 63 b5 G0 oy G0 ou G2 .on 2 GD G5 GR 63 On W WD

FSREGLD 1:
FSADRSELY 1:
MSADRSELYU 1:
RGCHD 5:
FGSPADR 2z
FODSEL 2
FOASEL 3;
FOL SEL B
FEASEL 3
FMESELY 13
FEBSELY 1
FMREFUNC 4;
FFEFUNC 4:
(REC4LE 1;
(PEGCLY (U
CREGLE 1:
CRECAS 1
CREGLY 9z
FMREECLD 1:
CTLOUTSEL 1:
KEOFGREG 1:
BRECGLD 1:
CREGSES i:
AUASEL z:
AUBSELZ=1 Z:
AUBSFLU 1:
CREGZZ 1
(RECZY 1:
(REGZ2Y 1:
CRECZS iz
TESTSEL 5:
INTCND t:
UMDXSEL 2,
PUSH 13
JUFPLDR 14;
ISP RS RN R A SN AR SRS DA R RN ER RSSO AR RN RS AN RSO NSRRI R R RN E SRR R PR
(SARR T4 3 FCL13=-01].
A EALE SRR NSNS AN SR SRR E NSNS RSN R SRR AR IRV SRRV N LSRR DA

7 SDI Y0 KMC.

CENEND; 7 ENMD OF CHAIN,

~ew=lh1SYS Priar Written Consent FReouired for Disclesure OFf This Data=-==0C03500300




UNISYS CORFGRATION tome e s

ENTRY/MEDIUF SYSTEMS GROUF |

PASALENE DEVELOPNENT CENTER Iovsoo

UNISYS S
DESTIGN SPECIFICATICN

CONFIDFNTIAL ENGINEERING

T e S G o G e TR S B SR R GR G R G SNt N IR GR WA A S UD Sh m O SR U0 @0 0 or we T BG4 S dm ws @

EXECUTE FODULE (XM)

wn G om e G Gm oR FD MD Cr Gn Ou Gn OGP TS R TR 0D U0 G Gp Sh TR G0 R W@ e

keve B FPage 14F

o G5 e TW RA OS G G WS G v G9 Oh OB U M n W U 6F NS 68 Se o e

LR AL TR R AR R UL R YU N LY ST AL KA LY AT A GV LN AL N AU DT AL AKX AL TR AN U Y &

%
%
REGLIST FC:
HEC 3:
UFCMATI=017; %
OPVECTOR: 7
UPCLA # %
CREG €3;
(REGSPARE; p
CRAMPARITY ¥
%
FPRADR: ¥
CPOGBREG: 4
CREG128; ¥
KEQPOSFL; %
%
SEAADR; V]
SPBADR: %
SEYE:; %
SFINSELZ; A
SPINSELY; ¥
SFINSELA; %
SPCADR: pd
%
CREGTIO bl
CREGTHY; %
CRECINE; A
FTYESTFUNC %
FIREGLD; y
%
WSDOMFR; %
3
LUFUNC: 4
LUASELY; %
LUBSELD; b
LUBSEL ; %
CREGYF; %

== NISYS Frior Written Consent Regouired

END OF CHAINLISTLSTART REGISTER LIST ¥
AR NSNS R NN SRV N AN N RV AR N N R A R AR A A R SRR RS9 2SN ¥ Y

FIRST COFY COF THE UPC
COMBINED FROM SEQTA AND SEGZR,

SPARE REGISTER BIT NOT USE
EVEN BARITY ACROSS CREG
-------- FISCELLANEOUS CONTROL-
ADDRESS TC FETCH PAGE A FORT.
CPOR DATA REQUFST,

NOT USED

WHEN SET 17 SELECTS REBG@
-------- SPF (ONTR(Cleemomencson=
SFA ADDRESS FIELD

SPB ADDRESS FYELD

WRITE ENAELE TG SF

] WRITE DATA INPUT SELECT

1 70 SCRATCHKPAD,

1

WRITE ADDRESS TO SF,

-------- PYEST CONTROL==-===c=~
1 DATA INPUT SELECT TO PTEST,
1

1

PTEST FUNCTION SELECT.

PTREG LORD LINE.

--------- LU CONTROl === emarca=n
BOST SIGNIFICANT DIGIT

CCKPARE 1IN THE LU,

LOGIC UNIT FUNCTION SELECT,
SELECT TO LU A=INPUT,

SELECT TC LY
NOT USEDR,

for bisclosure Of This bData-—=000006390




4o o s o

| 199% 5204
UNISYS CORFCRATION e e P +
ENTRY/®EDTUM SYSTEMS GROUP f
PASADENA DEVELOPMENT CENTER | V500 EXECUTE NODULE (XM)
l
UNISYS frommermm e m e m e e e mces e
CONFIDENTIAL ENCINEERING DESTEN SFECIFICATION Rev., P Fage 149
Y emmmmm- LIT FILE CONTROL===m===
LITADK; % LITFILE AODRFSS.
LITSEL: % SELECTS BYTE LITERAL INSTEAD
¥ OF THF LIT FILE,
Y eemmm- ~=FPrSS STORE CONTRQL====
FSKE; % MASS STORE WRITE ENABLE,
NSSEL: % MASS STORE INFUT SELECT.
FSREGLD; % MASS STORE REGISTER LOAD,
NSALDRSELT: % ] ¥ASS STCRE ADDRESS SELECT.
MSADRSELD v )
Y meccme—= MEM RGSTR CONTROL=====
ROCMD: % REQUESTOR COMMAND FIELD,
ROSFADR; ¥ REGUESTOR SF ADDRESS.
FGDSEL; % REGUESTOR DATA SCURCE SELECT,
ROASEL; % REQUESTOR ADDR SOURCE SELECT.
ROLSEL = Y REQUESTOR LFNGTH SOURCE SELECT
Y emecmo=a PNUX/CONCAT CONTROL===
FRASEL ; % PMUYA INPUT SELECT.
FRBSELT: $ 1 FMUXB INPUT SELECT.

PHVESELD y 2
PVBFUNC 7 PMUXA FUNCTION SELECT.
PVMEFUNC; “ PMUXE FUNCTION SELECT.
(REGLR: ¥ 1 THIS IS THE CONCATENATE
CPECLT; Z 1 FUNCTION FIELD,.
CRECGLE: V|
CREGLS ¥ )
(REGLG; % ]
FMREGLD L FN¥REC LOAD.

J eemeccmee=MISCELLANFOUS CONTROL-
CTLOUTSEL; £ CONTRCL OQUT MUX SELECT.
REOFQRFEG; 7 RECPG RFQUESY LINE,
DREGLD; # DREG LOAD LINE,
CREG39; % NOT USED.

I e m—-— AU CONTROL==emmemee———
AUASEL; % AU A=-INPUT SOURCE SELECT.
AURSELZ2-1; A AU B=INPUT SOURCE SELECT,.
AUBSELD :
(REG3Z; % 1 AU FUNCTION SELF(T,
CREG3Y; 7 1
CREG3G; 7 ]
CRECZG: ¥ 3

mme=lNISYS Frior Writien Consent Feoudred for fisclosure Of This Pate=--=-G0000390




UNISYS CCRFGRATION R

ENTRY/MEDTUN SYSTEMS GROUP |

PASADENA DEVELOFNENT CENTER | V50l EXE
|

UNISYS fremccmes e

CONFIDENTIAL ENGINEERING DESIEN SFECT

o o wm w A Gh w0 cm THL EDY MR 6 DS G2 OF SN mE o mn wy SR DN Do me U LR GD Op ub D 6P BT o G 6D or BB G IX e B

y

TESTSEL; h4

INTCHMD; 4

UNUXSEL ; h4

FUSH:; 7
JUMPADR & %

%

XMERKOR l: 7
XKEDFAD: %<
XEDTFRRQR; %<
XEDOERROR; i<
FRUXBFREKOR; %<
FRUXKAERRQFR i<
RYAUDERROR; %<
RWALTERROR; %<
FEPNUGEFROR; i<
REAMIERROK; %<
FCTAGERRGE; ¥ <
PTESTERROR; i<
JCMUL.FRROF; %<
TIMEOQUT . 2B ¥ <
TINMECGUT 2R ; %<
TIWMERERR; i<
FREGCTERROFR; i<
FPQZERRIR: %<
FPBERROK: <
FFAERROR ; 1<
FRRORR; Y
ERRCRA; %<
RBUSCEKREK; %<
MISKECHTD; i<
FISKMCHIC, i<
#ISKCHIB; %<
FISHCHTA, ¥ <
STKCVERLOE; 7<
STKUNFLOR; %<
FISKCELE; %<
STKOVFLGA: %<
STKUNFLGA; %<
FISMCHLA ¥ %<

=me=JNTSYS Frior Written (ansent fecouired

| 1993 52{14
............... Y
CUTF FODULE (XxM)
FICATION Rev., B FPage 154
-------- SEFGUENCER CONTROL == ===

TEST (ONDITION SQURCE SELECT,
INTERNMAL CONFMAND FIELD.

NEXT FICROADDRESS SELECT.
STACK PUSH BIT.

BRANCK ADDRESS FIFLD.

THIS KEGISTER CCNTAINS ALL THE
EFROR INFORFATICN IN THE XF.

- e G e OB bk G S Gn S D Wm R B WD UD TS 63 Oo ke RS G G @ wm

INDICATORS ONLVY.THEY O NOT
CAUSE FREFEZE.FRESETTING THEYW
WILL NOT CHANGE ANYTHING.
(THESE ARE COFIES)

ALL THESE SET 1 CLOCK AFTEF

THE ERROR F/F GETS SET,
CHECK XWD FOR POSSIELE ERFROR

1F ANY OF THESE ARE SET (HECK
XkC.(FROBABLE CAUSE)

e o s w0 en B D A Es ED S0 Do BN @3 EH 06 W O NS on e O gn oF BD 63 Wy um W W

for Discliosure Cf This Date--=00000390




UNISYS CORPORATION o e e e s e m———————— +
ENTRY/NEDIUN SYSTEMS GROUF |
FASADENA DEVELOFMENT CENTER | V50f EYECUTE MODULE (XM)
i
UNISYS fem e e nm e —— . - —————-
CONFIDENTIAL ENGINFERING DESIEN SFECLFICATION Rev, B Page 151
FETCHERRKCR €3
FETCHERR: % SET EY ANY FETCH RELATED ERROR
FRUSCTLERR; Y FETCH CONTROL LINE ERFROR,
FEUSTERRY ; Y FBUST PATP FRKOK.
FRUSTERRZ; % n " v,
FEUS2ERRT; Y FBUS? DATE ERROF.
FEUSZERRD # % L " L

NCERFOR b

XNWRITE ;
X¥READ;
FUTCURER;
ERRVECTOCPR &

LIVEFERZ &;

SOFTSNAFA;
FROLHALTA;
FUTURERR;
STOPEVENT;
AWBUSY ;
CREGERR;
NOFPAGE;
NORDATA £

STACKTOP 2
STKTOPRA;

STKTOPLA &

FPVALID by

FPVALIDS;
FRVALID?;
FRVALIDA:
FEVALIDO #

====UNISYS Frior Written

% ERROR CAUSED BY AN XM WRITE

# ERROR CAUSED BY AN XM REAL,

¥ ERROR CAUSED BY FETCH,

¥ MCACH ERROR VECTOR,

? SOFT SNAP BIT,

 FROCESSOR HALT,

%# FEICH RFLATED ERROR.

# STOP LOGTC CETECTED EVENT.

7 AWBUS ACCFSS DENIED.,

% CREE FARITY ERROW,

Z NO VALID FETCH PAGFE,

¥ NO VALID RBUSQ/OFG DATA,

7 THESE ARF THE 12 MOST SIc BITS
% OF TKE STACKTOF FROM SEB1A,

# THESF ARF THE 2 LFAST €16 BITS
Z OF THE STACKTOP FROM SEQZ2A,

Z VALID FLAG FOR EACH FETCH PAGE

Corsent Feauired for tisclosure Cf This Date-==00000300




UNISYS CORFORATION domme e +
ENTRY/FEDIUR SYSTENS ERCUP l ,
PASADENA LEVELOPMENT CENTER | V5ull EXECUTE MODULE (XM)
!
UNTSYS fm e me e eem e e cceme—eceo——esaa o
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. P Paoe 152
INTREREGAA €;  INTERRUPT REGISTER A {SLICE A)

TINEGUT . 1A;
TSKTINFLTA;
TSKTIMINTA;
KEML LICCA;

ERRUF.TOCA;
NORNMLICCA &

INTRPREGBRA 63 % INTFRFUPT RFGISTER B (SLICE §)

SNAFICTAKA;
IPCA;
TRACDFRUGA
FAULTA:
SECLINTA;
TIFEQUT . 2A #

FODEREGA 6 4 MODE REGISTER IN SLICE A,

FROLSTAA;
DEBUG.ENAZ
SGFTFAULTA;
FRIVILGEA:
TRACELENA;
SNAPL.ENA #

MISC REGISTER IN SLICE A,

E)

FISCREGA 7

SYSFLUSHA,;
FETFLUSHA;
NCTRYA;
SOFTSNAFA;
FROLHALTA;
FOFOKA,
LITFRAELZA ¥

INTRASKA 6; 7 INTERRUFPT MASK IN SLICE A,

TINOUTHSKA;
TTF.VASKA;
TTT.RASKA;
FEAL MASKA;
FRR.MASKA;
NORF.MASKA #

eme=UNISYS Frior Written Consent Recuired for Disclosure Cf This Rete=-=--00000390




UNISYS (ORFORATION it e 4
ENTRY/MEDIUM SYSTENS GROUP I
PASADENA DEVELCPMENT CENTER | VSOf EXECUTE MODULE (Xp)
I
UNTSYS $mmmcmeeen e ittt
CONFIDENTIAL ENGINEFRING DESIGN SFECIFICATION Reve B Page 153
INTRFREGAB 63 % TNTERRUPT RFGISTER A (SLICF P)

TINEOUT.1R;
ISKTIMFLTE;
TSKTIMINTE;
REALLIOCE
FRRCR.IOCE;
NORFN ICCE #

INTRPREGEBR 6 ¥ INTERRUFT REGISTER B (SLICE B)

SNAPICTAKRE:
1PCE;
TRACDEBUGE ;
FAULTE;
SML.INTE
TINVECGUT.2E ¥

FGCOEREGE é: % MODE REGISTER IN SLICF B.

FROLSTAR:

PDEBUEG,ENB:
SOFTFAULTE;
PRIVILCGER;
TRACELENB;
SNAP.ENR #

FISCREGE 75 % MISC REGISTER IN SLICE R,

SYSFLUSHRE:
FETFLUSHE:
NOTRYE
SOFTSNAPE;
FRCOLHALTE;
PCFCGKE;
LITERALZE #

INTFASKE v % INTERRUPT MASK IN SLICE B,

TINQUTMSKR;
TTF.MASKE:
TTI.MASKE;
REAL.MASKE;
FRR.MASKR
NORN,MASKE #

mem=JN]SYS Frior Written Consent Reguired for Disclesure 0Ff This Data-==0L0000390




UMISYS CORFCRATION joremm e e m e — e - ————— +
ENTRY/NELTUM SYSTENS CROUP |
PASACENA DEVELOPMENT CENTER | ¥SOG EXECUTE FODULE (XM)
|
UNISYS R et T T P e

CONFIDENTIAL ENCINEERING DESIGN SFECIFICATION Feve B Fage 154

s G o e o e e B W G T e Y Wk e Hn @ W TY T G OF 4w LD NH Na @Y WDt NN SN WS U 0D mn RS W 6D G ws G W W En 0D G640 Wi 05 O W oon SN G D i G W 0D A R On @ W N R WS G e A0

REBUSEGVALID &,

FEUVLDT7; % REUSG VALID F/F STARTING
FEQULDE: 7 WITH THE 8TH ENTRY,
FBQAVLDS;

REGVL DA ;

FEQVLDZ;

REGVLD?Z:

REQVLDT

REGVLDHD #

CFoAvALID bs

VALID F/f FCR THE OFQA ENTRIES
CORRESPONDING TO EACH FPAGE,

CPGAVLD 3;
OFGAVLDZ;
CPQAVLDT;
GPOAVLDD #

»F e

CPEEBEVALID 4

CPGEVLD3; VALID F/F FCR THF OGPQR ENTRIES
gpeBVLELZ; CORRESPONDING TO EACE FETCH
GPOBVLDY; % PAGF.

GPERVLDD K

DATAHTY b

DATAHITE; ¥ DATAHIT FOR EACKE FETCH PARGE,
DATAHITZ;

CATAKITT;

DATAKITEO #

OPTIKAL b
CFTIMALZ; % OPTINMAL FLAEC FOR EACH FETCH
OPTIMAL?: % PAGF.
CPTIMALT;
OFTINALD 4

FEUSZERROR 2

FEUS2ERRT,
FEUS2ERRD #

—m==UNISYS Prior Written Cornsent Recguired for Disclosure Of Thie Date--=0C000390
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SECINISMIH 4
FISKCHID ;
RISMCETC
BISVCHYES
F1SNCHTA #

W NS 2

TFEUSY 1%;

SFADDER; 7
SFBADR:
SPCADE; ¥
FIESTFUNC;

MSDCNPR:

LUFUNC;

FSADRSELY;

LITADR;

FMAFUNC;

FVEFUNC

CREGLE:

CRECLT;

{REGLE #

e

IFPARITYI 1;
LITSFL & A

1; Y

F

TFLGADT
FMBSFLY &

iFELSE 7;

LUASELY;

RESPALR; %
ROLSEL ;
CREGLG 2
SFINSELZ;
FSADRSELY:
CREGZG ¥

e

1FFARITYZ 1;

™

(REGLE ¥

=== {UNISYS Frior Written Consent Feouired

EYECUTE NODULE
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SEGTD
SEQ1C
SFO1B
SEQTA

DETECTED
DETECTED
DETECTED
DETECTED

MISMATCH
MISMATCH
MISMATCH
MISMATCH

T T > B

THE INTERNAL FBUST USES
BITS FROM THE CREG AS
SOURCF DATA FOR FPRUSTY.

FARITY BIT OVER INTERNAL FBUST

INTERNAL FBUST LOAD,

ARE USED AS SQURCE DAYA FOQOR
THE INTERNAL FBUSZ,

PARITY OVER INTERNAL FRUSZ,

for Disclcsure Gf This Data===00000398
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IFLGARYZ 1:
PRBSELL #

TFBUSADR 3:
(REC32;
CREE3T:
(REG30 #

MSADRSEL 2;
MSADRSEL T,
FSADRSELG ¥

FMBSEL 2:
FNBSELY:
FNBESELD #

LUASEL
LUASELT;
LUASELD #

Z:

SPINSEL 2.

SPINSELZ;
SPINSFLT;
SPINSELD &

CONCATFUNC 5;

(REGLE;
CREGLY;
(REGLE:
(REGLS:
(REGLL #

AUBSEL 2;

SUBSELZ=1;
AUBSELD &

L ====UNTSYS Fricr Written

o A E D T G R BT T Wh My e D Gn e S W2 L O3 OmEm GD W OD S MR R G O R G O W 6 o O on o 63 g3 6 un

INTERNAL FBUSZ LOADR,

e

THE INTERNAL FBUSES SHARE
THIS SET GF ADDRESS LINES

=g e

¥ MASS STORE ADPRESS SCURCE
¥ SELECT.

2 THIS 1S THE CONCATENATE
7 FUNCTION FIELD FFOM C(CREG.
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AUFUNC 4;

CREG2Z; 7 THIS 1S THE AU FUNCTION
CREG3T; % FIFLD FROM THE CPEG
(REG3G;

(REG2G #

FTESTSEL

1~

e

CREGTI1D;
CREGTGO;
CREGIGE 4

IR IR AR T R AL AR kR A kLA h R AT UL R AR R YU TN ALK GA LA R AT KRR A %
% THE FOLLOWING RFGISTERS BAVE BEEN INTRCDUCED FOK RAM LCAD/VERIFY X
KL LT UL LT BT TRT TR SRR IRk URT T LT AT LT AL LN R LR KAAA T XL LA R UYL ALY

(SADRZ 5; 7 CONTRCL STORE ADDRESS.
4 DUFLICATELD T0 PRESERVE PARITY,
SFAADEK;
SPBADR;
SFCADR,;
FOQSFALER;
CSADR 4
SPPDAGE I 7 USED AS SCRATCHPAD READ ADDR
Z DURING RAM LOAD/VERIFY,
SPAADR; ¥ DUPLICATED TO PRESERVE PARITY,
SFEADR #
SPWRADK 23 # USFD AS SCRATCHFAD WRITE ADDR

7 DURINC RAV LOAD/VERIFY,

SPBADR: DPUFLICATED TO FRESERVE FARITY,

g

SPCADR 4
LITREADR 2; 7 USFD RS LIT FILF RFAD ADDRESS
% DURING RAF LOPD/VERIFY.
SFABRDR; 7 DUFLICATEDR TO FPRESERVE FARITY,
SFEADR;
LITADF &

=== UNISYS Fricr Written Consent Reguired for Disclosure OFf Thie Date=--=-00000390
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STACKADR 6; ¥ USED AS STACK POINTER DURING
% RAM LCAD/VERIFY.DUPLICATED
STKPTRNA; % SO AS TO AVOID WISMATCHES.

STKPTRME;
STKPTRIC;
STKPTR¥D;
STKFTRLA;
STKPTRLE #

TEPADR 2. % INTERNAL FBUS1/2 FPAGE FOINTER
% DURING WRITEF,
(REC110;
CREGIOG 4

INTERNAL FBUST INPUT DATA
BHICH INCLUDES THE PARITY BIT
AT THE ®SE POSITICN.

FFFUSTNP 14;

™ N X$

LITSEL
SFAADFR ;
SPEADR
SFCADR:
FTESTFUNC
FSDCMFPR,
LUFUNC;
MSADRSELY;
LITADR
FMAFUND
PEBFUNC;
CREG4LE;
CREGCLT ;
CREGLE #

TIFBULSZNF B 7 INTERMAL FBUS? INPUT DATE
7z WHICH INCLULES THE FARITY BIT
(REGLS % IN THF MSB POSITION.
LUASELT;
RQSPADR;
RGLSEL:
CREGAG
SPINSEL?;
FSPORSELL;
CREG2Y #

mem=UNISYS Frior Writter Consent Feouired for Cisclosure Cf This Deta=-=-=-00000390
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KAELKT LA T LY
7 4i8/86

FRAADEXZ ez 7 YNTERNAL FBUS RFAD-ADLRFSS
7 IS DUFLICATED TO FASK QFF ANY
ROLSEL; # CREG FARITY ERRORS,
FFARDR 4
1FADRXZ 6 %2 INTERNAL FRUS WRITE=-ADDRESS
% IS DUPLICATED T0 MASK CFF ANY
CREGSPARE; ¥ CREG FARITY ERRCFRS.
OPOBREG
CREG128&;
CREG3R2Z;
CREG321;
(REG3L &
STKFLUS Z:
¥ FAKE REG THAT INCLUDES THIS
CREGSFARF; 7 BIT AS THE OVERALL CREG PRTY.
JUKPEDR # % WRITE DATR 1S SET HERE.
HFILPTIR 6 7 HISTORY FILE POINTER.
EFILPTMD:
KEILFTNC;
HFILPTMB;
BFILPTMA:
HFILPTLB;
HFILPTLA #

IR E LR TR UL TS S RETXTARL R TV U AR AT G AT RN G AL AN LAY
CHANGES, AFEDFD FOR REBUSG/CFG READ & WRITF ROUTINES, %

IR SRR RR SRR DAY

RELSTAG 73
KAUSTAGE;
KEUSTAGS ;
REUSTAGAS
REUSTAGS:
REUSTAG?;
RBUSTAGT;
PEUSTAGH #

=e==UNISYS Frior

Y%Ly
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FEUSTAGH by ¥ RBUS TAG MODULE TOENTIFIER.
REUSTAGE;

REUSTAGS;
FBUSTAGL;
RBUSTAGR #

REQIADR 3; % THAT FORTION OF THE TAG REG
7 THAT TLENTIFIES THE RFO ENTRY.
REUSTAGR;
FBUSTAGT ;
REUSTAGH #
CFOFAGE 2; % THAT FORTION OF THE TAG KEG
% THAT IDENTIFIES THE XK PAGE.
KEUSTAGZ;
REUSTAGY #
TFFATRXZ 3; % INTERNAL FBUS1/2 PAGE ADDRESS
% BDURING WRITE.C(RAN LOAD/VERIFY)
LUFUNC; % DUFLICATED 10 FRESERVE PARITY,
CREGTI1G;
CREG1D9 #
JRFADRX? 5; Y CREG JUMPADR,DUPLICATED 10
Y FRESERVE FARITY.
LUFUNC; % USED DURING RAM LOAD/VERIFY.
SPAADR;
SEFEADR;
SECADR;
JUVFADR #
FOREG 2; % REGUFESTOR REGISTER SELECT.
KGSFADR:
MSSEL #
FRUSTERROR  2; % USED ONLY IN PATHTESTS.

FRUSTERRL;
FRUSTERRE &
CPVECREG 2; USED 1IN
OPVECTGR;
LITERALZA #

cme=N]SYS Fricr kritten Consent Feguired

READING OPLIT IN FPGZ.
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TTAGHEG b: % INTERNAL RBUS TAG REGISTER,

CREGTTQ:
CREGINGS;
CREG1L&;
AUBSEL?=1 #
ITAGPRTY 12 % INTERMBL RBUS TAG FARITY.
PUBSFLE #

INTERNAL RBUS DATA VALID.

e

IDATAVALID 1:
CREG3T ¥

IERKVECTOR 1: 7 INTERNAL RBUS ERROR VECTOR,
CREG3D ¢

INTERMAL RBUS CONTROL PARITY.

e

IRBLTLFERETY 1
CREG3Z #

12 MS BITS COF UFPCA,

e

UPCHA 2;

UFCHATI=(7;
CFVECTOR &

COFREG COFY B,

~e

COFLATAE b,

COPDATAB=3;
COPDATAB=2;
COPDATAB=1;
COPDATAB=I §

UPCE 2
UFCFE; 7 2ND CCFY CF THE UPC COMBINED
UPCLA ¥ 7 FROM SEGIB AND SEGZA.

UFee 2:
UFCKEC; 7 3RD COFY CF THE UPC COMBINED
UECLE # 7 FROM SEQ1C AND SEGZR,

cewmwiNISYS Frior Writter Consent Fecuired for Disclosure 0Ff This Date=-==yl0003%0
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UPCD 2:
UPCHMD; % 4TH COFY OF THE UPC COMBINED
UPCLR # % FROM SEQ1D AND SEQG2B.

STACKTOFR 2;:

STKTOPKB; %Y THESE ARE THE 12 MOST SIG BITS
% OF THE STACKTOP FROM SEG1B.
STKTOPLA # % THESE ARE THE 2 LEAST SIG BITS
%Y OF THE STACKTOP FROM SEQ2A.
STACKTOPC  2;
STKTOPMC; % THESE ARE THE 12 MOST SIG BITS
¥ OF THE STACKTOP FROM SEG1C.
STKTOPLB # % THESE ARE THE 2 LEAST SIG BITS
% OF THE STACKTOP FROM SEG2B.
STACKTOFD 23
STKTOPMD; % THESE ARE THE 12 MOST SIG BITS
X OF THE STACKTOP FROM SEGQ1D.
STKTCPLE # ¥ THESE ARE THE 2 LEAST SIG BITS
% OF THE STACKTOF FROM SEG2B,
REGEND;
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IS NN NN RIS N NS RN SN R R R RN A AN NI R AR A SN RIS RS AR RN RIS E N Y
¥ THF FOLLOWING REGISTER IS AODED TOQ SFFED UF THE RETRY ALGORITHM, S
I N AN E AR RS RN R R RN R A AR A SN ARSI AN SRR R A RIS AN RS DA RE SRR AN R AR RS RN SR H

RETRYCHAIN 62; ¥ REGCISTERS TOC RE RESTORED FOR
7 RETRY PURPOSFES,

TIMEGUT .14
TSKTINFLIA:
TSKTIMINTA;
REAL.IGCA;
EERCRLICCR
NOR¥.IOQCA;
SNARPICTAKA,
IPCA;
TRACDFEUGA
FAULTA;
SEC.INTA;
TINEQUT .28
FROLSTAA:
DEEUG.ENAS
SOFTFAULTA:
FRIVILCEA; ‘
TRACELENA;
SNAFLENA;
TIFOUTMSKA:
TTF.FASKA;
TT1.MASKA:
REAL MASKA:
FRR.MASKA;
NCRN.MASKA
TIMEQUT 1B
TSKTIMFLTE:;
TSKTIMINTE;
FEAL.TIOCE;
ERRORLIOCE;
NORM,TCOCR;
SNAPICTAKER ;
IFCE;
TRECLDERUGE
FAULTE:
SFCLINTE;
TIMEQUT .28
FROLSTAB:
CFEUG.ENHE;
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SCFTFAULTE;
FRIVILGEER:
TRACE.ENE;
SNAFLENE;
TINOUTMSKRA;
TTF.NASKE;
TT1.¥ASKB :
REALLMASKE;
FRR,FASKE;
NGRNLMASKR ;
TOUTCTR;
TOUTPRTY;
TASKPRTY;
TASKTIMR :
USECPRTY:
USECCTR;
USECSYNC;
USECSYNCR:
COVFLCWR;
COVFLOWA:
GCOMLE;
GCONHP ;
CCOMLA;
COOFER #

XMERKORY 14 7 USED BY THE FAULY FINDER,

TINERERR
FFO2ERROR
FPEERROR
FPAERROR »
FISMCHRID
MISKOHTC;
MISKCETR;
MISMCHTA;
STKOVELOE;
STKUNFLGE;
VISMCHLE;
STKOVFLOA
STKUNFLOA;
NISKCHLA ¥
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AMERRCR 2 10; % USED FY THF FAULT FINDER,

XM LIERROR ;
XMDUFERKOR
PMUYBERROR:
PMUXAERRCR;
RWAUDERROFR
RWAUTERKROR;
REANCERROR :
REAMTERROR:
RCTAGERROR:
FTESTERROR #

¥FMERRORY z. % USED EY THE FAULY FINDER.
JONC.ERROR;
ERRORA;
ERRCRE ¥

XMERRQOR4 P % USED EY THF FAULYT FINDER.

»e

POSSIFLE FICROCODE FAULT.
STKOVFLOE;

STKOVFLO®;

STKUNFL OB

STKUNFLOA #

S

USED FY THE FAULTY FINDER,
7 PCSSIBLE NICROCODE FAULT.,

XMERKORS 2z

FFAEEFROR;

FPEERROR #
FETCHERORY  2; % USED FY THE FAULT FINDER.
FETCHERR;
FRUSCTLERR &
FRU=REG 10; % USFD EY THE FUNCTION TEST
Y DRIVER,TO IDFNTIFY FAULTY FRUS
FHRSELY;

PMESELL;
FEAFUNC
PHMBFUNC;
CRECLE;
CREGALT;

= UNTSYS Frior Writter Consent Recuired for Disclosure OFf This Data--=-00000300
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C(REGLE;
CREGLS
CREG4L;
FNERFGLD &

USED EY THE FUNCTION TEST DRI-
VER TC IDENTIFY FAILING TEST,

TESTMNUMEER 63

™ =

LUFUNC:
LUASEL Y,
LUASELD:;
LUEBSEL ;
C(REGS3;
LITADR #

USED EY THE FUNCTION TEST DRI-
VER TO CONFIRM REAL FAILUPRES.

FEAL-ERROR §:

e NE

SPWF;
SPINSELZ;
SPINSEL1T;
SPINSELL:
SFCADR;
CREGTTL;
(REGT0IG;
CREGTLS8:
PTESTFUNC &

KEGEND;
HALTTAT TR L RL R UR TS ER KL LT TR L NI T TR AL LI NI AL AT R RGN AR Y AT ARG LA LA RN A Y

)/ END OF CONTROL CHAIN REGISTER LIST %
IS SNSRI RN R A RN AN R A RN RO AR R AR AR RS SRR RN SN R N AR R RS A D
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X¥ DATA CARD CHAIN LIST

% FODULF NAVE 2 ¥ND ~ DATE : (16=-24-85 ¥

% 4

DATE 10867863 y

CHATN £D; YX¥ DATA CARD CKAIN,&44 BITS LONG.

LEAR L IR R R LN UL AL AT LUK A R TR G R TR T UL LRI L AL L TR RS RS RE L AL AR

e

¥ AU? WFOST SIGMNIFICAMT SLICE., EDLL4T=40R] 4
7 esecm s s s cccnm s e s s s acar e m s e n e n S S e @ e Do 4
% CHAIN LENGTR ~=> 34 RITS, %
7 LGCATIGN —=m==== > FéKéa %
# S1 FIN =<m==e- > (1. 7
A SFO PIN ”””””” > P15, FART # : 1¢9¢6 (0558 %
AR NN A RN A A S S AN AN S N N N N N R R SR R N R N AR AN N AN S SRS NN R R A N RN F S N 2

AUNM-ERROR 1; AZERKGF INDICATOR FOR PUNM SLICE.

AUF=FOLOL 1 ABUR=D FLAGLACTIVE LOW,

AU=CRERRY 1: PCARRY CQUT OF THE XK AU.

CARRY=8T(CD 9 *CARRY OUT OF RENMAINING DIGITS.

AUM=AURECG 2n; ZFOST SI6G. 5 DIGITS CF AUREG.

AUM=ADD 1, KADDITION INDICATOGR.

AUMBINSLCT 1: YINDICATES BINARY RESULT SELECTION,
AN S SRV S SRR R AR EN NSRS R AR R R A SR AR AR AR R R AR RS AR RI RS E A S 21
4 AUZ LEAST SIGNIFICANT SLICE, ED[4(7-3741 %
¥  eescsesssmscscessmcscmascesmccasss oo e e 2
% CHAIN LENGTH =-=> 34 BITS,. %
% LOCATION ======> MAKE. %
# SPT FIN =~mewe= S z
¥ SPG FIN meeme=- > P15, PART # : 1996 0558 ¥
AN YRS RS RR S NSRS A SR NN SR IR RN LIRS II IR RN DAY

AUL=ERFEOR 1; YFRROR INDICATOR FOR AUL SLICE.

AUL-EOLUL 1; AAUL=0 FLAGL.ACTIVE LOWU,

AUL=CARRY 16 ZCARRY OUT CF FACH DIGIT.

AUL=AUREG 2l ¥LERSY SIG. 5 DIGITS OF AUREG.

AUL=-ADD 15 ZPOLDITIGN INDICATOR.

AULBINSLCT 1; ZINDICATES BINARY RESULT SELECTION,
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IAR R LURT LG AN LA LT LWL T UAAAT LT AL A KT D RT T A AR E TR E LT D T "
# PTEST FOST SIGNIFICANT SLICE. EPL273-3621 ¥
£ meemsccscscsss s cs s cnr e o e e %
2 CHAIN LENGTH ==> 12 BITS. ¥
4 LOCATICON ====== > 1612, 4
[ SDI FIN ==cmweo- > P4, ¥
% SDC FIN wveeee-— > (L1, FART # : 1995 8156 %
SUGVE YR AN R ALY A AU N U AL LB VAN UL LU T TIA T LA NN XX U

FYRAMKEN=T Vs ZSOFT PTEST RAN WLRITE ENABLE.

PTINMPRTY 1; ZNQST SI16G, 20 ELT PARITY ON FTIN,

FIRAMBITY® 1s ZSOFT PTEST RAM FIT 18,

PI¥M=ERRCR 1; ZERKOR INDICATOR FOR PTESTHM SLICE.

PTINFRTYA iz ZFARITY GENERATED OVER PFTIN,

PTRAMPET YT 1: LFAFITY GENERATED CVER PTRAM DATA,

FTI¥=FTFREC 4; FFETEST REGISTER,

PIREGPRIVYI i; ZPARITY OVER PTREG,

LFRANWEN=T 1z ZLIT FILE FAM WRITE ENABLE,
AN SRS AR AR AR N S RN AR SRR R A RSO R AR N SR DR RN RN DN RN DDA RS D
4 FTFQY LEAST SIGNIFICANT SLICE, ED[361 3501 %
§ 0 mersssscecams e s o m oo m s S e e e eSS o e - - ¥
% (HRIN LENGTH =~=-> 12 RITS. p/
¥ LOCATION =we=== > K&12s %
% SPI FIN womew== > P14, )4
e SPQ PIN mwmw——-= > €01 FPART 4 3 1995 815¢ 7
WAREAUL AL G R E R B URU L LT L E %A&Ai? ISR SRR AN SRR DRSSO NI NSS!

ZFARITY OVER PTRFG.
ZL1T FILE RAM WRITE ENMABLE,

FIREGPRTYD
LFRAMUEN=C

FTIRAMEEN=D 12 “#SOFT PTEST RANM WRITF ENABLE.
PTINLPRTY 1: YLEAST SIG, 20 BRIT PARITY ON PTIN.
FTRAMBI TR 1: %S0FT PTEST RAW¥ BIT 8.
FTL=FRROR 1; YERROR INDICATGR FCR PTEST L SLICE.
FIINPRTY( i; YFARITY GENERATED OVER PTIN,
FIRAKFRTYD 1; YFARITY GENERATED OVER PTRANM DATA,
FILPTRFG?Z 1; %FTEST REGISTER,
FILPTREG? i: %FTEST REGISTER,.
FILFTREGT 1: YFTEST REGISTER,
FTLFTREGU 1; YFTEST REGISTEF,

1;

1;

eeeaNTSYS Frior ¥Written Consent Feaguired for Disclosure Of This Data=--=00000390
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UNISYS (CRECRATION fommeme e oo cn e +
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|
UNISYS e e E T
CONFIDENTIAL ENGINEERING DFSIGN SFE(IFICATIQN Rev. B Pace 169
AIAUALT AT UL IR A L LR T R kTR T YT AR R AR YA UL AR N KNI LN %Y
% PARITY MOST SIGNIFICANT SLICE. FD[349-336] z
% meceemececeeemeceeeecsameecasmeesseme—————— .
% CHAIN LENGTH =-=> 14 B1TS. g
¥ LOCATION =~m=c- > 10F8, ¥
z §PI FIN ==o--== > 'L, p
Y SEQ PTIN =m=-e== > N1Z. PART # : 1995 9§55 %
LUTAAD LTI TL AT IR L LTI T LT L LT A T AL AT L TN IE LA LI TAL LSS A AN % Y
NSREGDIGY 4; %NASS STORFE ADDRESS REG. DPIGIT 1,
SPINMPRTY 1; 5NOST SIG. 20 BIT PARITY OM SPIN,
FPATOSFINT 1; “SFINSEL SELECTS FFTCH PAGE A,
DREGFRTY1 13 ¥¥0ST SIG., 20 BIT FARITY ON DREG.
FNAIN-ERFR 1; YERKCR INDICATCR ON PNMUXA INPUT.
FEPRTYERRY 13 %“FPARITY ERROK ON REUS DATA FIELD,
CRECERROR? ¥ YFARITY ERFOR IN THE CREG FIELD,
SFREGERRT 1; KFARITY ERFOR,WITH SPKBG AS A
%FROEABLE CAUSE,
TCUERFORY 1; ZFARTTY ERFOR,WITH 1CU AS A
YFROBABLE (AUSE.
LFICUERRY 1; 4FARLITY ERROR,WITH EITHER 1CU OR

ZLIT FILE #8 A FROBABLE CAUSE.
FFICUERRA i YPARITY ERFOR,WITH ETTHER ICU CR
ZFETCH PAGES AS A PRCEABLE CAUSE.

LA LR UL LA R AN AR LN AT A XKLL LT R WU ALY N TR YU YRR LY UL LT LG R kT AY LR
[ FARITY LEAST SIGNIFICANT SLICE. EOC[335-327] ¥
7 erecams e s s s s s s s e crms s e - 4
¥ CHAIN LENGTH ==3 !4 BITS. ¥
¥ LOCATION —=w=e- > K4FR. z
¥ SDI PIN =====e=> RIl. %
4 §DO PIN =mww=== > N13%, PART # = 1995 9055 p
SRS RSN SO E RS RS S A RN R AN AR N RN RN R AR R RSN DR R R RN RSSO RN S A ¥ D ]
MERFGDIGL 4 #FASS STORE ADDRESS REGa DIGIT (o
SPINLPRTY 1: %LEAST SICG, ¢ BIT PARITY CN SPIN,
FEATOSPING 1 YSFPFIMNSEL SELECTS FETCH FAGE A,
DREGPRTYU LI ALERST §16G., 20 BIT PARITY ON DREG,
PRBIN=-ERE 1: YERROR INDICATOR ON FPMUXR INFUT,
KEFRTYERRE 15 ZFARITY ERROR ON RBUS DATA FIELD,
CREGERKOKD i; ZFARITY ERROR IN THE CREG FIELD,
SFREGERRE 1: YFARFITY ERRUR,KITH SFREG AS A
“FROBABLE CAUSE.
ICUERRORD 1: GFAFITY EFFOR,WITH ICU AS A

XFROPABLE CAUSE,

mom=JNTSYS Frior krittern Consent Recuired for Disclesure OFf This Dats=--=00000390




UNISYS (ORFORATIONM o e s e, - - +
ENTRY/MEDTUNM SYSTENS GROUP |
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i
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LFICUERRY 1; LFARITY ERFKOR,WITH EITHER ICU CR
YLIT FILE AS A PROBAELE CAUSE.
FPICUERRE 1; YFARITY ERROR,WITH ETITHER ICU CR

===={UNISYS§

LZFETCH PAGES AS A PRORABLE CAUSF.

KIRT NI A T RARTATALT AU AN TN UL T IAAL T T KT RL L RL LA LK NAL KL T AT UUT KT

N

3 MISC2 ARRAY. EPE321-298] Y
¥ eemmmmmmmmmmmm oo %
g CHAIN LENGTH ==> 24 PITS. ”
% LOCATION ====== > 1004, 7
¥ SpI PIN se==wea= > B11. 4
% eec PIN ======-= > 003, PART # : 199€ D250 %
SAAALLAINY LA DUA LTI IT I ALY YT ALY UL LS XA AL DY AN AT A ALY RAY A% Y

PTRAMERTY 5; YFARITY OVER PTEST RAKS.

A=GREATR=-E 1; KA GREATER THAN E FLAG.

LU-T§=0 1; YLOGICAL UMNIT CUTPUT IS ©.

AEGUALTOR 1; %A EGUAL TO B FLAG,

ECC-ERROR 1; ZINDICATES MSTORE ECC ERROFR,

FSTORE=ECC 7; YNSTGRE FCC BITS DURING READ,

SYNDROME 7: “MSTORE ECC ERRORK SYNDROME,

MISCFRROR 1; ZKSTORE DATA INPUT ERROR.
UL AR LA AR LE LA AN AL L L RN L YA NG URA YA AKAKAANA UYL
7 XFPMUX B ARRAY, ED[297-263] 7
% = eeemememeemeecmeee—eecccoc-o- y
* CHAIN LENGTH ==> 5 E1TS. b4
7 LOCATION ====== > K&RD. %
¥ ST PIN ======= > B{S, %
4 SPOC PIN ==ewmee > Blé, PARY # @ 1995 6051 %
LA R R AR IR LY AR YA R AR R R A YA A AN AR A A AN AN A LRI KA

FVUXERRORE 12 YFFUXB INTERNAL ERROR,
FNREGR L #FPNUXB ROYTATFE FACTOR REGISTFER,

R AR RN A R Y R R A A A R R R R s R Y A A s AV IR A AR R 23R AR
¥ ¥XFPRUX A ARRAY., FDIZGZ2-2&8] 4
Y emescscssssscesssscsesescsoe oo ¥
% CHAIN LENGTH == 5 BITS, 4
% LOCATION ===e== > 18640, 4
¥ 5D FIN co=o-=-= > pL9g. %
% RN FIN ------- > B14., FART & @ 1995 6651 A
S L YL L LG L L UL Y ALY NS G R AL LA T LN LU L AL AN LRLAL XY,

FVUXERROFRA 1: YPFUXA INTERNAL ERROR.

FFREGA 4 s FFVUXA ROTATE FACTOR REGISTER.

Prior Written Consent Recuired for Disclcsure Cf This Data=--=-00000390
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o R WS B DT ED g e e O oD S T g W B R WS GA G B UD WS B M M O G0 Sn Gm G S N G OF OF or oD W G0 BF W Ge 0D a6 U5 S N o6 o Gp NN ED e G By G 5D GD G5 R uD G S5 6t G G &

PERR AR R RN R U R KA TGN YN R TR UL UL UL G L UR DT TR R YRR LANAL LAY,
1

[ CU DIGIT SLICE %9, EDL28Y=-283] %
b4 e e b4
7 CHAIN LENGTH ==> 5 EITS, 14
% LOCATION wwem=- > ARFR, b4
7 SBI FIN m=r==e-= > AT, )4
% SPC FIN =cwewee > F82, PART # : 1995 8¢02 b4
IS SRS VA DR A RN S RN R N AN A DR R R RS R RSN R R SRR DRI R DA NN RN RN AN &
TICUGERROF 1; YICU DIGIT 9 INTERNAL ERROR,
OREG=-DIG9 b, %Z9TF DIGIT OF DFREG.
FRAELL R LR AL R G AR kPR R R AT LT ANV B UGN NRLARY AT LALGAUN L NT ALY,
y 1CU DIGIT SLICE &, EDNL282=-278] pa
¥ eeececrccosmcsscsssccsssecccsnmeces= %
¥ CRAIN LENGTH ~-=> 5 FITS,. )4
¥ LOCATIGON smee=- > ABDRA, %
% SPYI FIN =ees===> {7, pt
4 SDO FIN someema- > flca FART 4 = 1995 &6&G2 %
RERERBEN LR G R E AR b R BV AU AR R ANV AR ANV DR AR A R XA AR YA
ICUEERROR 13 EICU DIGIT 8 INTERNAL ERROR,
DREG=DIGE 43 ZETH DIGIT OF DREG.
AR RS RS S R IR N N RN RS R R RS SRR SR AR R R R RSN AR AR RSN SRR
% 1CU PIGIT SLICE 7. FRI277=-2731 %
pA - s e - e )4
4 CHAIN LENGTH ==> 5 BITS, %
7 LOCATION ==m==~ > b2ttt ¥
7 SPI PIN we======> Aa[l7, %
% SOC FIN ~em=m=- > 2. PART # = 1995 g&eD?2 %
HRT R IR AE IR L UL RN LA LA LT AT LY LT A RAUT TR U RELT AL LT ARG LA LAL Y
TCUPERRGR 1: #ICU DIGIT 7 INTERNAL ERROR.
DREG=DTCT 4 Z7YE DIGIT OF DREG,

wm=eNISYS Pricr kritten Consent Reouvired for Disclosure 0fF ihis Data-=-=00000390
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|
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CAAALTL TN DG LA TS U AL LT TAALUTAL A LA LT ATARTI AL LA RAAAT LAY XY
2 ICU DIGIT SLICE €&, EDM272-2¢8] 5
% e e %
% CKAIN LENGTH ==> § PiTS. %
" LOCATION =====-= > D2F{. y
Y S FIN ====m=-= > A07. ¥
z SRO FIN ==—===== > F02, PART # : 1995 8¢€02 %
LAY LN T LYY AN AL AT LN AN AT UL A R LY AN XY LA NI YA LI LAY ALY
ICUGERROR 1; Y1CU DIGIT 6 INTERNAL ERROR.
PREE=DTG6 4; Y¢TH DIGIT OF DKREG.
TR T TN L LYY T R AT UYL YU AL YA XA AT UYL YN LAARY
p TCU DIGIT SLICE 5. EP[267-2¢3] y
¥ mmemeemeeeee e mmeemccmeeeoeooo %
y CHAIN LENGTF ==> 5 EI1TS. z
y LOCATION ====== > D2F8. z
¥ SPI PIN ==eme== > ALT. ¥
z §DO FIN =m=m===m > F0Z. PART # : 1995 8éG2 %
SR AR KA E AT G AA T T AT UL A YL AL LAY AL %Y E AT A Y AAAL AT LA ALY
TCUSERKOR 1; ICU DIGIT 5 INTERNAL ERROR.
BREG=D165 4 %5Tk DIGIT OF DRECG.
AR AR AR AR A2 A AR 240 1R A R R A2 24 R 2420
% 10U BTGIT SLICE 4, EDI[262=258) %
9 meemmeememeccccecccaccccaeooo-- y
" CHAIN LENGTH ==> 5 RITS, 7
y LOCATION ======> P2F&, %
y SP1 FIN —======> AL7, ;
7 SPO PIN =======> F(2, FART # : 1995 8¢€02 y
AL S YA KA LT R T AR L L LU AL RN TN L AR A AT AU LI EEI YU AL N AN UG A NX AN
1CU4ERROR 1; YICU DIGIT & INTERNAL ERROR,
DREG=DIGA 4; Y4TH DICIT OF DREG,
WAL AL TR AKI T RN AT L LA UL LA BTN A X AN AR AN DA LA AARAE UL AUIA L ALY %%
% ICU DIGTT SLICE 3. EDL257=25317 1
Y = eeeesmeeccesemceceeseeoeeeae—- 7
y CHAIN LENGTH =-> 5 E17S. Y
¥ LOCATION =====~ > R2EQ. %
7 SDI PIN ==mee-- > AGT. 2%
% SBO PIN =====--= > FO7. PART & : 1995 8602 v
KR AT ALY RN R A L B A R U Y AR R AR AR AR A A AL LR AR RA AN AR A Y
LCUBERRGE 1; %ICU DIGLT 3 INTEKRNAL ERROR.
BREG=D1G3 b %IRD DIGIT OF DREG.

~e=={NISYS Fricr Writter Cansent Feouired for
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SAELE Y AATL R AU TR RN A LAY LRI A AL LY T Y USRI TN Y ALAARA LI YA %Y
% TCU CTGIT SLICE 2. ED[252-248) 4
¥ mmmemeemmccccmseecccmcaeeaneoeo Y
Y CHAIN LENGTH ==> & EXTS. %
y LOCATION ====== > R6PG. "
z SDI PIN =-=o==- > AC7. z
¥ SPO FIN —c===-= > FU2. PPRT # o2 1995 8602 y
BRI AKX R L R EA RS A LRI U RN AN R Y UR ALY A I A YUY XY ART AL I AL AN AN Y %Y
ICUZERROR 13 %ICU DIGIT 2 INTERNAL ERROF,
DREG-DIE? 4; 22ND BIGYIT OF DREG.
KERRALRERA IR LRI IUL TR G LIT A AT G UENTE A AT AL LA AL LA UL AL AL LU R
¥ ICU PIGIT SLICF 1. ED[247=-243] 7
§ = meeememmeeceeeccemeecece-oeee—o %
% CHAIN LENGTH =--> 5 EITS. %
% LOCATION ====c= > R6D4., %
2 SDI FIN =======- > L7, %
y SPO FIN ===-=w= > FO2. PART # : 1995 8602 ¥
RANAAALEL L LI II T UL KT TR R R E L AN UA TR LY UL L AL AL LU EAT AL LA UL %R
ICUTERROR 1; %1CU DPIGIT 1 INTERNAL ERROR.
DREG-DIGT 43 %1ST DIGIT CF DREG.
BANE LRI AR EUEA TR LR AT KA L AT G U LA T A LA AL LA RLUAX AL LKA LRI LY
1 ICU DIGIT SLICE &, EPI242-238] y
7 emeemmemcccem—cc—cemccceccamaoe- ¥
% CHAIN LENGTH ==> 5 BITS, p
% LOCATION -===== > P204. %
7 §$01 PIK ======= > AT, %
% SDO PIN ===oco- > F02. PART # : 1995 8602 7
AR R LA NIRRT R AR R AR KA RN AL PR AR AN A AR I AL A AT T LAY RY
1CUBERROR 1; %1CU DIGIT U YTNTERNAL ERROR.
PREE=DIECY 4 ¥GTH DIGLIT OF DREG.

=ee=UNISYS Frior Written Consept Reouired for Disclosure Cf This Deta===-00000390
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i
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R e e G B R G e me G G GR T MR o MR G R OB ke O TR WS gp. R W O G0 wn W U OF R ml G g Oh 6 e On OB IR 5 ow 0 on D Un o BB SIS 6 e NS S 6 EI on OR M 0D O S R 6D WR G5 G o

R R A R Y N iR R A R R R A R R R R A R R R R AR 22 Y
i SFREG DICIT SLICE ©, FDL???-ZSSJ ¥
Y emccecscscccccmmscsmsscssscmesee e Y
% CHAIN LENGTH ==> 5 E1TS. Yy
% LOCATTION ==w==-- > ARNA, %
% SDI FIN =me===s > K09, %
% SLO FIN s==eow= > kﬁ?. FPART # = 1995 B8E{0O Y
R LA A AL A Y A Y Y N A AU AL A YA NY

SPINGPRTY 1; YFARITY OVER SPIN DIGIT 9,

FOPREG29 1 % SPARE RECGISTER

MOPREG22 1:

MOPREGZ2Y 1:

MOPREG36 1:

&

R DRL RN R ALY AN EA A AT LA LA LA L kR ARGV R X R h kAL A %Y

»

¥ SPREO DIGIT SLICE R, ED[232-228] %
Y mmemememmemreecceecsecmcmcmceeno- %
% CHAIN LENETH ==> 5 BITS. %
3 LOCATION =====~ > hBKE. y
* SP1 FIN =====-=-> Rfi5, %
z DO PIN ===ooee > Kz, PART ¥ : 1995 8800 %
THBLIIERIE LTI IIII I II R LIRS T YR UTARUA AL AN RIS LGB LA AAL LY

SEINSPRTY 1; ZEARITY OVER SPIN DIEIT 8,

MOPREGZS i; “ SFARE REETSTER

MOPREG34 (¥

MOFREG3? 1;

MOPREG32 1;
AALURTA U A RT AT ALY YT I UL NI NI U AN T AT AT IA LTI LA RN B A%
v SFRBG R1EIT SLICE 7. E0[227-223] y
% memmem e %
1 CHAIN LENETH ==> 5 EITS. %
% LOCATION =====~- > ABIZ, 7
¥ SO1 PIN ~=====- > RO9. %
% SBO PIN —=m=w-=- > ko2, FART & : 1995 880( %
CRERLLA NG L AT AT LR T T UE ST AU VUL S U T AL UL NI AR A AL AT UAL LY

SEINTPRTY 1 ZFARTTY OVER SFIN DTYGIT 7,

¥OPDIGIT? 4y £7TH DIGIT OF WOF,

cee=iNISYS Prior tritten Consent Keocuired for Disclosure OFf This Dats===00000390
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n em en e R Em WO WY Ex w o O oW MR G T G WK n o3 SR D WO S G0 fon e OB 90a 0 OR WD W WS w0 o M e T G W 49 6 Y G M 05 Ea G0 6D O mp me o ooy O N e o G0 ab Gx e B o oo 0GR W ms

pe-3

NN R A R R RN N R R A A A R A R AN R RN A N R R N R R R AR R R AR RN R RN RN 2T A 2]

¥ SPREG BIGIT SlICE 6. EDL222=2181] 4
4  mmescsmccccsssssemccesmcomacssoane A
% CHAIN LENGTH ==> % BFITS, Y
% LGCATIQN =om=== > [21%2a Z
¥ SPY PIN cmmme== > RUG. %
b3 SPO FIN =e—eeow > KEZ. FART # : 1995 88&Q0 %
AR NSO EAR SRR SRR SRR AN AR SS RS R AR SRR RS ISR AR AR AS]
SPINGFRTY 12 ZFARITY OVER SPIN DIGIT éa
MOPDIGITE /I 2ETE DIGIT OF NMOF,
IR RS RN RN SR DRSS R SRS R SRR RS AR SRR A SN ND
% SFREG DIGLIT SLICF 5. FEDI217-2131 %
Y e e e e s s om0 o T %
Y (HAIN LFNGTH ==> 5 BITS,. Y
% LOCATICGN ~w=we--= > D2Ké, %
b SD1 PIN cmemcom- > k9. %
7 SDC PIN ~~~~~~~ > kﬁz. FARPT & ¢ 1995 BR{YU Y
THRAKRRTRTER LLAEREA RN TR R UL AL LIAL USSR U LT E N LTS AT LLT %0
SFINSFRTY 1; ¥YFARITY OVER SFIN DICGIT 5.
FCFDIGITS 4 ; YSTH DIGIT OF MOF,
RSN SRS SNSRI AN SR RN SR IR NN I TSRS SSRGS AR NS EAS
% SPREQ DIGIT SLICE 4, FD[¢12 2081 b
A R e 4
¥ CEAIN LENGTH ==> 5 BPITS. ¥
% LOCATION ==em===> F2KE, ¥
¥ SDI FPIN ==mwoe- > K{i%9. ¥
z SBG FIN =mee===> k{i7, FARY £ = 1995 88yl %
VAEE SRR AR EE DR AR RANESRERA RS SR RN AL DRSS RS ARA LS

SPIN4FRTY (- #FARITY OVER SFIN DIGIT 4.
FGPDIGTTA 4z ZLTE DIGIT OF NOP.

~me=lUNISYSE EFricr Writter Consent Reguired for Disclosure OFf This Data===006000399
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o G S @ W me e G S BN Em o TR ws M e @R 6D R Go S En wma me OGN Sc op GB ER @ O W Ee Wa e SR Gm o oD 05 W 6 bm oo G O S A o0 TH 0w U AR ER 63 On S i oD Ge o G G U G0 To S s

AR AR RS RN RSN NSRS R R AR R AR R AR AR RSN S NN S IR NSRRI,
¥ SEREGC DIGIT SLICE 3, ED[LR207=203%1] 4
Z 00 ecescasmccmscs s e me s o e s o e == %
¥ CHAIN LENGTH ==> 5 BITS, %
% LOCATION w=mo=w > P17, ¥
Y §h1 PIN =e=ew= -> R{9, ¥
7 5DC F]A ------- > kf? PART & ¢ 1995 8800 %
A AR AN AR R AR R R R N AR R A R A SRR R R SRR R A SN A NSRS AR O AN RS
SPINZPRTY i: YPARLITY OVER SPIN DIGIT 3.
FOPDIGITE bz %%RD DICIYT OF NOF.
AR RS RS AR RS R ARSI RE RS ARSI AR AR RN ARG ERASES RN A RN RO DDA S
pd SFRBG DIGIT SLICE 2., F¥DIF20z=-1681 %
5 e eescsccmmeemme e e oo e e Y
v CHAIN LENGTE ==> § BITS, %
% LOCATION ======3> RE12, %
% SP1 PIN ===ee=w > RLG, Y4
Y S$PO PIN mem=we= > ¥klz. FART # = 1965 2800 4
AR AR e N N A R A RN R R A A AR TR AR R S A R A R R A A AR A R A R XA
SFINCERTY (] XEARTITY OVER SFIN DIGIT 2.
MOFDIGITZ A ¥2ND DIGIT OF KOP.
SRR SRS R RS S SN R RSP ORI SRR SRR RS EA R RSN IS AR A
¥ SPRBG DIGIT SLICE 9. FDT197 19?] y
Y cecmermccesssanen m o amm . S - ¥
% CHAIN LENGTE =-> 5 EITS. %
Y LOCATION ==wmwe = > REKE. %
% SDY FIN ~eme=e= > k19, b
Y SPQ FIN =======> K{17, PART # = 1995 8&8GU Y
ALY Y YL RN YN AR NN R LA AN UL AL U AU LG R U A YR

SFINTFRTY 12 “FARITY OVER SPIN DIGIT 1.
MCPDIGITA L %987 DICIT OF MOF
BN AT LN R A R A LU T TN N IR YU B LAV T ARSI A LLAAAIAR LAY A AU AR A%
X SPREQ DIGIT SLICE (o ED[192-1887 %
3 memeesccseccmmesemeseseeseee———- %
y CHAIN LENGTE ==> 5 EITS, %
¥ LOCATION =====~- > REND, %
“ $D1 PIN ======= > RiG. y
% SDO PIN =======> k02, PART # : 1995 BEOO %
BTAE AL R A AR AR YA R A RN AR A AR AN Y KA LA AR YA AARY
SFINCPRTY 1; %PARITY OVER SPIN DIGIT O,
MOPDIEITE 4; YUTH DIGLT OF NOF.

ee==UNISYS Frior Writter Consent Fecuired for Disclosure Cf This Data--=0000020U
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UNISYS CCRPOFATION Fo e m e e e +
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SRR UL AL AR A SRR LR RN AN T AR T AU A AU LAY LA AU ALY YA
¥ REWAL NOST SIGNIFICANT SLICE. EDL1R7=146] %
¥ = emememeemmeeeccmcmec e meeemeemecemm——eae %
z CHAIN LENGTH ==> 42 BITS. %
i LOCATION ====== > F6ND. ¥
x SP1 FIN ===o=== > k16, 3
y SHO PIN ======= > NUE, FART # : 1995 B859 %
KLU R LU UL AT R AR A Y R Y MR AT R LR AU LYY AR AN LU ALY AL R
AWDATPTY] %20 BIT FARITY OVER AWDATA,
REWAUENT YENAELES REWAU OPERATIONS
REWAUERRT ZINTERNAL REWAU ERROR.
TESTNODET YENAELES NEN ROSTR TESTING.
RREG35-34 %2 V¥OST SIG. BITS OF FACH DIGIT

RFEGRi=2(
RREG27=2¢
RREGZER=2F
REEGT9=18
RRFGI5=-14
RREGTT1=10
REFCUT=(¢
RREGU3=07
FUDAT39=3R
EWDATZ5=-34

¥O0F THE RESIDUE REGISTER,

4 THERE ARE A TOTAL OF 9 DICGITS

# FAKING THE TCTAL NUMBER CF BYITS
4 FQUAL 7O 2x%=18.

ZTHE NUFMBEFRS IN THE NAMES INDICATE
ZTHE BTT FCSITION IN THE 36 BIT
ZPREG REGISTER,

Z

42 MOST S1€¢, BITS OF FACH DIGIT
“O0F THE AWEBUS DATA REGISTEFR,

ME we We We W Vo Wp WS W Mp BE Ms Yy e By We Wwa %e Uy Bz [y Ve @y

BAS IR GRS BN S S TS IS AN IO EO ST VRN S ST 1S G G N T S s

ALDATZT-20 Z THERE ARE A TOTAL CF 10 DATA
AUWDATZT7=26 ¥ DIGITS,FAKING THE TOTAL NUMBER
AwDAT23-27 7 CF BITS EGQUAL TO 2x1052u.
AEDATIO=-18 7

AUDATIO=T4 # THE NUMEBERS IN THE NAMPES,INDI=-
AWDATIT-10 # CATE THE EIT POGSITION IN THE
ARDATO7 =06 * 40 BIT AWDATAREG REGISTER,
AWDATUZ=li7 3

=== UNISYS Friop Writter Consent Recuired for Disclosure OFf This Petea===00000390
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EY UL R AR LN UK A T UT ALY EUT AT L LYY ALY AT AAA YU LRI LAL ALY LAY Y
% REWAU LEAST SIGNLFICANT SLICE. ED[145-1041 1
Y meeme—cmme e e eeceeeememememe———— 7
@ CHAIN LENGTH ==> 42 BITS %
¥ LOCATION =====-= > HENT., %
% SDI FIN ====c== > K14, v
7 §00 FIN ====-==> N{Z, PART # : 1995 8859 y
KA IR BN LYY A T AR R L Y Y LU ALI AL KL URE XL AR XA LAY LAALYY

AWDATPTYD
REWAUEND

REWAUERRD
TESTHCLED
REEGC32=3¢
RREG29=2%
REEGZ25=24
RREG21=21
FREGI7=-1¢
REEGTZ-12

e s VE QW We Vo V2 Wr Vs e WO W W Wy we

NS AT RS RO R RS NI N NG D A R NS RS NI A N NG b 3 b

%20 EIT FARITY OVER AWDATA,
FENABLES FEWAU OFERATIONS,
AZINTERNAL FREWAL ERROR,

ZJENABLES PEM RGSTR TESTING.

27 LEASY S1G. BITS OF EACH DIGIT
#0F THE RESIDUE REGISTER.

28 x® W N e N

RREGLG-08

REREGOS=04

RREGUI=00 A

AWDAT37=36 %2 LEAST §16. EITS OF ERCH DIGIT

AWDAT3IZ=272 %0F THE AWBUS DATA REGISTER.

AWDATZ29=¢R s Y

AWDATZ25=24 H b3

AWDAT21=20 : %

AWDATT7=1¢ ; %

AUDATIR=12 : p

AYDATOO=0R : ¥

AWDATUS-U4 : %

AWDATOY=(L ; %
AN SN NSRS R SRR S AN NS SN AN AR SRS SRR E L
% REﬁﬁ wosr SIGNIFICANT SLICF. FD[1G3=-211 %
Y | eescscsscccscmsccnaccmcascmsemmEeesene—- Y
¥ CHAIMN LENGTE ==> 23 EITS. b4
Y LOCATION ====-~- > D2NG. Y
¥ §D1 PIN =mmme——- > iz, %
% R0 FIN mmeomew > A4, FART # =@ 1995 8909 %
SN S A RSN RV A RN R A N A R R A R R A RN R RN R A RN RN R ALY

LECTRISG=1 1: YLOOP COUNTER STATUS.

REAMERR ] 1; ZINTERNAL REAM ERROR,

AEADEPTY 1, %2i BEIT PAFITY OVER AWADDR.

AWADKREGT 21Uz Y20 MOST SIG, BITS OF AW ADDRESS.

cme=UNTSYS Frior Writter Consent

Fecuired for Disclosure Cf This Data===0uy0003940
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UNISYS CORPORATION e T +
ENTRY/MEDIUM SYSTEMS GROUF :
PASADENA DEVELOPNMENT CENTER | V50U EXECUTE NODULE (XM)
|
UNISYS R L L DL LY ~emmeeeccseeae
CONFIDENTLAL ENGINEERING DESIGN SPECIFICATION Rev. B Fage 179
BAURE AL LT UYTAT S XL TR IR AT ALL LR UL AU T TIIALLURL I YA TA TN ALY RL %Y
i REAN LEAST SIGNIFLCANT SLICE. ED[8A=58] ¥
ettt e -- %
3 CHAIN LENGTH ==> 23 E17S, %
z LOCATION ====== > F2NG. %
g SOI FIN =====-- > A02. ¥
7 §DO FIN =====--= > K14, PART # : 1995 8909 b
TEARL I I LA G AT AL R Y Y RN AL AR LR ANV LA AU AL AN L AN RY

UNUSFD=B 1T 1; ZTHIS BIT 1S ALWAYS G,

KEAMERRL 1: ZINTERNAL REAN ERROR.

AWABRFTYU 1 #20 BIT PARITY OVER AWABDR.
AWADRREGU 2i; #2{0 LEAST SIG., BITS OF AW ADDRESS.

PARARE T Rk R R AR AU R AT AR BV NG AT Rk AR R AU RA L GAAA LT R LU N T X
% RELNMZ2 ARRAY. ER[S7-3¢€1 Z
7 0 memesssmsccssscccmscscocss 4
¢ CHRIN LENGTH ==> 22 BITS, 4
“ LOCATICON ==em=- > Kb4N§. %
7 801 PIN =ewmee= > RUB, %
% SO FIN m=weee= > i3, FART # = 1996 0954 %
EERET RGN R T ANLL AL T LT R bbb AV AP G R LT R BV AL G AR AN LANU A0 Y

RKOSTRIDLE 132 #MENM ROSTR IS IDLE.
RESIDUE 1: AINDICATES THE E¥LISTANCE OF RFESI=
“DUAL DATA IN RREG.

RELMERRCF 1, ZRELW INTFENAL EFROR.

ALCTLPRTYY 17 ZFARITY OVER AW CMD B AW LENGTH.

KTHRUREG 4; ZSTORES THE LENGTH FOR THE 2ND
YCYCLE IN CASE OF A WRITE ThRU.

AFREC 4 ; 4PLICGNEMENT FACTOR REGISTER.

FEYSLENRD 1; ZENABLES FEYSICAL LENGTH READ,
F(NAINTENANCE FOTES)

LREG 4; ZLOGP COUNTER INC/DEC FACTOR,

AWLENGTH 43 Rt LENGTHE REGISTERS.

BLCMDY 1s ZINDICATES THE USACE OF THF 18T

ZSUBROUTINE IN THE WKITE LAST AlG.

====UNISYS Fricr Writter Consent Reouired for Cisclesure COf This Data=-=-=-00C003%0



UNISYS CORFORATION fomommme e e 4

ENTRY/KFDIUKF SYSTEMS GROUP |
PASADENA DEVELCOFHENT CENTER | vS00 E¥YFCUTE MODULE (XN)
l
UNISYS T e L PP
CONFIDENTIAL ENGINEERING DESIGN SFFFIFJ(AYION Reve P Pace 180
R S Y A AR AR A R AR R AR R A R AR A AR AR R RS AR AR 2]
% RECTHG? AﬁﬁbY FPI25=01] 4
Y = eecsesmccscssccccccccn—e= Y
] (HAIN LENGTH =-=> 36 RITS. %
Y LOCATION ==e=== > TONU. %
Y SPT FIN ======= > RO7. ¥
¥ SOO PIN =mmew—a > H{i2. PARTY # = 1996 151 i
Y A A R S Y R R A s A A A N R A A A R R A R A Rt AR R R
CPCONMPLT 1 YO0F CONFLETF FLAG SENT YO FETCH,
RECTAGERR 1; YRECTAG INTERNAL ERRCGR.
FETFLUSH 1: YFETCE FLUSH FLAG.
SYSFLUSH 1: “SYSTEM FLUSH FLAG.
LOGICLENRD 1; YENABLES LOGICAL LENGTH READ,

Z(FPINTENANCE NMODE.)

FFINVALID 1; YFETCH FAGE INVALID FLAG.
RREGFULL iz YRBUS QUFUE FULL FLAG.
KBGEMPTY i: YREUS QUEUE FMPTY FLAG,
ROSTCNTR 4 ; YFRUS QUEUF REGUEST COUNTER,
AWTAGPRTY 1; YAk EUS TAC FARITY.
ARTAG=6T(2 4; YAk BUS TAC REGISTER BITS 6,5,4,%,
FLUSHPAGE 2: YAW EBUS TAG BITS 2,1. THIS 1S THE
AWTAG=0 1; YFAGE THAT ISSUED THE FLUSH. BIT (.
TAGCNTFR N %REUS QUEUE TAG COUNTER.
LENSTATUS 1; YLOGICAL LENGTH STATUS,
DISAWADR 1; YAW ADDRESS DISAEBLFE FLAG.
FAULTOVR 1; ZOVERRIDE FAULT,
REGSFL 2: YREGISTFR SELFCY FOR THE 2ND CYCLE,
RESTREBUSY 1; ¥2N0 CYCLE INDICATOR,
ARCOFMMAND 5; YAk BUS COMWMAND REGISTER.
AKREST i: YINDICATES AN AW BUS REOUEST.
QFULL 1 %AW BUS QUFUF FULL FL2G.
CENEND ; YEND OF CHATN,

mmmsNISYS Frior Written Consent Feouired for Discleosure Of This Data=-=-=00000390
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I
UNISYS e L L
CONFIDENTIAL ENGINEERING DESIEN SFECIFECATION Rev. P FPage 181
EAEII TN I LTI UI AR AT I NI L RN R R AU R L Pk a b LR N Y RN AR LA AU R RN AL AR Y
% END OF CHAIN LIST.START RFGISTER LIST. %
KA ALY AR AR LYY YU LYY AR AU Y YU AL ALY AR AT E YL AN Y RN %YYL

REGLIST EC;

AUREG 2: ZARITHFETIC UNTY PIFELINE RFGISTER,.
ATHIS IS p 40 BIT REGISTFFR.
AUN=AUREG
PUL=AUREG #

FTRANDATA 18 A#THIS REGISTER IS USED TO READ FTEST
ZRAF DATA.REFER TO XM SPEC,
FPTRAFFRTY ; ¥ 5=-BITS OF PAKITY ARE INCLUCDED
FYINKERTY; # (USED DUKING RAM VERIFY).

FTRANBITR:
PIM=ERRQR;
FTINPRTY1:
PTRAMFRTY;
FIF-FTREG;
NOFREGZ9;
FTINLPRTY;
FIRAMBITOE;
FTL=FRROR;
FTINPRTYG;
FIRAMERTY;
FTLPTREG?:
FILFTREE?;
PTLPTREGT;
FILPTREGH;
NOFREGZS #

MSREG 2z FTHIS 15 MASS STORE ADDRESS REGISTEER,

¥SREGDIGT;
KSREGDIGD #

swe={NISYS Frior Written (onsert FReouvired for Disclosure OFf This Daeta-==0000039C




UNISYS CGRFORATION fomemcme e me—cma—mamcanee— 3
ENTRY/MEDIUN SYSTENS GROUP |
PASADENA DEVELOFMENT CENTER | VSOU EXECUTE MODULE (XK)

I
UNISYS R mmcmemeceeccemcce -
CONFIDENTIAL ENGINEERING DESIGN SFECLFICATION Reve B Page 182

DFEG

BREG=DIGY
DREG=DIGE
LREG~-DIGT
DRFG=DTIGA
PREG=DIES
DREG-DIG4H
PREC=-DIGE
DREG=DIGZ
DREG=-DICGT
BREGC=CIGH

e Yy Wy De we Wy Lo Wy Wy

T

VOPRECG

MOPDIGITY;
MOPDIGITE;
FNOPDIGITS;
FOPDIGITA;
FOPDICITR;
FOFDIGIT?;
FOPRIGITY;
NOPDIGITH #

EREG

KREG35-34
FREFG33=322
RREG3T=-34;
FREG29=28&;
RREGC2T7=26;
RREGZS=24 2
RREG23-27;
fRECZY=20;
FRECIS=18;
BREGIT7T=-16;
RREGIS5=14;
FREGTIZ-12;
FREGT1-10;
RREGUS=-0&:
RREGLT7=116;
RREGDES=04:
RREGU2-(2;
RREGDI=00G #

=ew=iNTSYS FPrior Written

Vi YDREG WITHOUT THE PARITY RITS.
82
18; ZTHFIS RFEGISTER HOLDS RESIDUAL DATA

ZIN CASE OF & WRITE PLIGNEMENT.

Consent Reauired for Disclosure Of This Data--=-00000390
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BUDATREG 0; YAk DRTA REGISTER,
AWDAT39=-382:
AWDATZ7=36;

AWDAT3S5=34;
AWDAT3Z=32:
AYDATZ2T =30
AUWDATZ29=28;
AWDATZ7=26;
PUDATZE=24;
AYDATZ3=27;
AUDATZ21=24;
AWDATIO=-18;
FWDATYI7~-16;
AWDATIS=14:
AWDATTIR=12;
AUDATII=-10;
AUDATOG=48
PUDATL7=0¢6;
PWDATUS =04
BUDATUR=0Z;
PUDATUT=-00 #

ARPDRREG 2; #AW ADDRESS KEGISTER.

AWADRREGY;
PWADRREGL £

mew={UNISYS Frior ¥ritten Consent Peauired for Disclesure Ot This Deta-==00G00390
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UNISYS CORFORATION fomm e e e +
ENTRY/NEOIUN SYSTEMS GROUP |
PASADENA DEVELOFNMENT CENTER | ¥SLE EXECUTE MODULE (¥)
i
UNISYS D L E L L PP L L L L P
CONFIDENTIAL ENGINEERING DESLEN SPECIFICATION Rev., B Page 184
XFPERROK 38; THTS RECISTER CONTAINS ALL THE ERROR
%INFORMATION IN THE XM DATA CARD,
AUM=ERROR ;
PUL-ERROR;
FIN-ERROR;

FTL=ERREOR;
PMAIN=ERR;
FFEIN=ERR;
REPRTYERRT
RRFRTYERRL
CREGERRORA
CREGERRORD
SPREQERRT;
SFRPQERRE:
ICUERRORT;
ICUERRORD;
LFICUFERT;
LETCUERRD;
FFICUERRT
FPICUFRRO;
ECC-ERRCOR;
MISCERROR;
FNUXERRORA;
PEMUXERRGRE;
ICUSERROR
ICUBERFKOR;
ICUPERRCR:
1CUEERROR;
ICUSERROR;
ICULERROR;
TCUSERROR;
ICUCERROR;
JCUTERROR
ICUCERROR;
REWAUERR;
REWAUFRRO;
REAFERRT;
REAMERRO:
KELMERROR:
RECTAGERR #

Be Wg Wo g

wme=UNISYS Prior Writtep Consent Feouired for Discleosure Cf This Data=--=-00000290




UNISYS CCRFOERTION
ENTRY/MEDIUN SYSTERS GROUP
PASADENA DEVELCOPNENT CENTER

UNISYS

CONFIDENTIAL ENGINEERING

o e e we R W EE Em MR e TSGR 05 €3 NN GD Gh @6 ON R9 WS 65 W W e G5 el 62w W

¥NDFRRORT 1€,
AUN=ERROR;
AUL=ERROR;
FIM=ERROR;
FIL=ERROR;
PRAIM=FERR
FEEIN=ERR;
SFRBEFRRT;
SPREGERRD ;
ICUERRORT ;
JCUERRORL
LFICUERRY;
LFICUERRD
FCC-ERREOR;
BISUERROK;
iCUSERROR:;
ICUBERROR #
¥FDERRORZ 16;
ICUVERROR:
ICUEERRCR;
ICUSERROR;
JLULERROR;
ICUZERROR;
ICUZ2ERROR;
FJCUTERFEQR;
JCUDERROR;
FYUXERKORA;
FRUXERRGRE;
REWAUFRERT;
FEMAUFRRD;
FEANERRT;
REARERRE
RELWERREOR;
FECTAGERR

XKNDERKOR3

CREGERRORD;
CREGERRORT 4

XMDERRORS l;

FFICUERRY:
FFICUERKO #

seme|JNITSYS Frior kritten (onsent

DESIEN SFECIFICATION Reve B Paoe 185

- s e e TSm0 SR D D RS e @ G WA G G WA R DR G0 Dh we wm ws G WS R 6N OGP D OGN 65 uw U5 Es R un g o

% ERKOK REGISTER USED BYE THE FAULT
% FINDER FPROCGCRAN,

# ERRCR REGISTER USED EYE THE FAULY
%# FINDER PRCGRAMN,

Z USED BY THE FAULT FINDER PROGRAWM,.

# USED BY THE FAULT FINDER PROGRAM,

feauired for Disclosure OFf This Dete=-==00000390




UNISYS CORFCRATION
ENTRY/REDIUNM SYSTEWNS GROUF
PASACENA DEVELOPMENT CENTER

UNISYS
CONFIPERNTIAL ENGINEERING

| V5S40 EXECUTE FODULFE (XM)

DESTGN

T a R D mn B GR R GR RO EE LR ED D on T G G D WS D w on B B G G am 9B e

o e wn o ooe G e e e W ED e Ge TR Gh W W M SE G R @ G B G O OR DR R e G O3 G 05 60 Gh Wh DR R I T G O 60 W0 WX Gk A WS T O On O G o me U e G G OGN O D un 6B U9 Ge ms o o

DREGFLUS 12

PREGFRTY;
DREGPRTYS,;
DREG=DIGG;
DREG=DIGR;
DREG=DIG7;
DREG=DIGE;
PREG=DIGS;
DREG=DIC4L;
DREG=DIG3;
DPREG=DIGZ;
DREG=DI1GT;
BPREG=DIGY #

PTECDATA 10;

FOPREG36;
MCPREGZES;
FOFREG3I4:
FOPREGSE,;
MOPREG3Z;
BREG=DICA
DREG=DIG3
DREG=DIGZ
PREG=DIGT;

PREG=DIGE #

Qe wn W

FTFEIDATA 145

PCFREGZ6;
FOFREG3S;
MOPREG34;
FOPREG3Z;
MOFREG32;
DREE=DIGY;
PREG=DIGS;
DREG=DIGT:
DREG=DIGE:
DREG=DIGS 4

W e W

a4

TE NS 2E AT NE N AV

AE e

WNE NE e

I ODE NS N N P RNE

DREG WITH 17°'S 2 PARITY RITS
USFD MAINLY DURING RANM LOAD/VER,
¥OST SIG. 20 BIT PARITY,

LFASYT SI1G. 20 BIT PARITY.

SCFT PTEST FUNCTION © DATA IN.
(USED DURING RAM LOAD)
FARITY OVEF DREG-DIG4.

] 1 " =DIGZ,

1 (1] [ “DIGZ o

(5} " (1} _DIG‘i-

1] " " "IDIGG-’

FUMCTION G DATAC19:16),

" 1] " (15:12)-

” " n (11:3;)-

" " " (L7:0s) .,

" " " (03:00).
SCFT PTEST FUNCTION 1 DATA IN.

(USED DURING RAM LOCAD)
FARITY OVEFR DREG=DIGY.

1] [} 11} ‘DIGB.

11} 1 1] 11 ‘DlG?.

L] [ ] w _DIGC.

" " " =DIE5.
FUNCTION 1 DATAC19:16),
L1 8 (1) (15:12).
" "om o (11:08),
v W (704D,
" Wooowo(g3:00),

eee=UPISYS Fricr Kritten Consent Reauired for Disclosure 0f This Data=--00000390
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ENTRY/FEDIUN SYSTEMS GROUP |
PASADENA DEVELCPNENT CENTER [ V5(0 EXECUTF MODULE (XM)
!
UNISYS fomese o mana T LT LT L
CONFIDENTLAL ENGINEERING DESIGN SFECIFICATION Rev. B Psge 187
EYTELLY &; “ BYTE LITERAL DATA IN REGISTER.
WOPREE39; % (NOT USED CURRENTLY).
WOPREGIE;

FCPREG3T?:
FOFREGRSG;
FOPREGZ25;
FCPRECR4
MOFREG33;
FOFREG3Z &

BYTELITP 93 Z BYTE LITERAL DATA IN REGISTER,
FILPTREGD; ¥ BYTELIY PRKITY.
MCPREG2O,; )4 " RIT-7
MOPRFG3&; % v RIT=6
FAQPREG3TY; ¥ " RIT=5
MOPREG36G; 4 N RIT=4
MCPREGR5; 7 " BI71-3
VOPREG3L; 7 " BI1=2?
NOPREGZX3; % " RIT=-1
VOFREG3Z # d " RIT=1
FTIL=-PTREG 4 ¥ FTIREG (COPY 1)
PTILFTREGZ:
FILFTREGZ;
PTLPTREGT;
FILPTREGT 4
LFTLEIN 12; Z LITFILE DATA IN,
FILPTREGZ; 4 MOST SIGNIFICANT 20 EIT PARITY.
FTLFTREGT: Z LEAST SIGNIFICANT 20 BIT PARITY,
DREG=DIGY; 7 (USED BURING LITFILE RAM LOAD)

PREG=DIGR;
DREG=DIG?;
PREG=DIGE;
PREG=DIGS
DREG=DIGA;
DREG=DIG3;
DREG=DIG2;
PREG=DIET:
DREG=DIGH #

mewm=UNTIEYS Fricr Wpittern Concent Reonuired for Disclosure 0Ff This Date~=-=0C000390
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UNISYS CORFURATION Fom e e o o e e o +
ENTRY/VEDIUN SYSTEWS GROUF i
PASADENA DEVELCOPWMENY CENTER [ v5uUL EXECUTE NODULE (XW)

{
UNISYS Fo o me s e m e e
CONFIDENTIAL ENGINFERING DESIGN SPECIFICATION Rev. B FPage 188

EYTLOUT 3, ¥ BYTE LITERAL LATA OUT REGISTER
7 AND THE ASSOCIATED FARITY.
CREGFRTYL; % (USEO DURING RAM LCAD/VERIFY)

DREG=D1GT;
PREG=DIGH #

AUV=CAREKY 2: % ALL THE CARRY EBITS IN THE AUN
7 SLICF.(USED IN PATHTESTS)
AlU=CARRY:
CARFY=8TOL #
FEYSLER A ¥ REGISTER USEDR TO READ THE CONTENTY
# OF THE PHYSICAL LENGTH RAM IN THE
FESIDUE; % FFRECRY REGUESTOR,
AWCTLERTY ¥ (USED FOR FAINTENANCE PURPOSES.)
AFTREG:
LRFC ¥
LGCICLEN 6; REGISTER USED TC READ THE CONTE

OF THE LCGICAL LENGTH RANM IN THE
KEMORY FREQUESTOR.
(USED FOR MAINTENANCE PURPGSES.)

AWCOMMAND ¢
CPCOMPLT;
RECTAGERR;
FETFLUSH;
SYSFLUSK;
FPINVALID 4

TP P L

—ee=UhISYS Frior Writter Consent Feouired for NDisclecsure Cf This Data=---0000039C
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|
UNISYS R e
CONFIDENTIAL ENGINFERING DESIGN SFECIFICATION Feve B FPage 189
AWADDRESS 16; Y USED IN READING THE AW ADDRESS

% RAM CONTENTS,
NOFREG3G; % (MAINTENANCE ONLY)
MOPREGZ8;
MOPREGIT;
FOPKREG36;
MOFREG3S:
VOPREGT4 &
MOPREGZZ;
VOPREG32;
MOFDIGTT?;
MOFDIGITE:
MOPDIGITS;
MOFDIGITA;
MOFDIGITY;
FOPDIGITZ:
FCPDIGITY;
NOPGIGITH #

A AR S SR RN S R A S N NN SN A N S R S R AR R P R AR RS R NN N RSN RS DRI NN RN S DR
b END OF DATA (HAIN REGTSTER LIST, p4
WHRE LT L VUGN T AL A L RAUT TS LR R RN A LI T LTT T AT IR TR ALK RS TLRT AL URY

mea={NISYS Pricor Written (onsent Reouired for Dysclosure OFf This Data===00000290




UNISYS COGRPCRATION
ENTRY/FEDIUN SYSTEMS GROUP
PASADENS DEVFLOFMENT (ENTEK

UNTSYS
CONFIDENTIAL

R o Em e e R ER G D D W

I 1993 5204
foc o e o - - - +
|
| VOTID EXECUTE MODULE (XM)
e e e e e
SFECIFICATION Rev. B FPage 19C

ENGINEERING DESTIGN

oo v e e om e m on Gm En mh on WD O OGS G o o e U S MR S G W G Gl GEp WA UH oW DA OF 6 dN Oh WS 0D U e on b W O Bn Sm DD Um0 6N BN me M D SD G0 UP G WE 69 00 W5 0D 6N U Iy un WS o

X CONTRCL CARD CHAIN LIST (FﬂIhTENﬂNCE)
FODULE NAME = XM( DATE s 5727785
CATFE 1p1z287; ¥
CHAIN YEC; Z¥M CONTRCL CARD MAINTENANCE CHAIN
¥ 112 BI17S LONG,

ISR RSN RSO R NN R R RS ARSI R AR RO N RN AR SN RS RARA SR RSN DR RN R ¥
7 CLKMNTYZ ARRAY. YFC[111 Q€] )3
% = mmmeemememceeececmccscma—aa- X
7 CHAIN LENGTH ==> 16 BITS, 4
% LOCATICON =me=e== > REF8. 7
7 SPD1 PIN ===-===> F{8§, A
i SPO PIN =wem=m=- > L13. PARY # 3 1996 4053 ¥
AL GL TR AU T R LU AL AT AL LR b AL U R TN AL AT LT AN e L YL ALY LN ALY

ERRGRIG 1;: % errcr icnore

OVERRUN 1z 2 CVeEr rur

COUNTERFF 1; ¥ counter f/°%

CLKEBAD 1: ¥ c¢lock bead

SKEKWLOW I 7 skew low f/f%

SKEWKHI 1; ¥ skew hi /¢

MCDIFYSKEW 1; ¥ pedify ckew f/°f

SKERREG 9 7 skew recister

AR INL RN RIA LI KR AE UL LT TS T L UTIRNE T TR bR UK URT R R LLLSL TR ULY
7 STOF ARRAY, YECTIS95=(] 4
U memememmmee e oo %
¥ CHBAIN LENGTH ==> G6 EBIYS. b
y4 LOCATION =e=ee= > K&NG . ¥
¥ SBI PIN m=w=o=- > ¢1%. 4
¥ SPO PIN ~comemow > Hid4, FARY # =2 4995 7337 %
ISR NSRS DN AR SN RS DR RN S SRS N SRR O AR SRRSO N S SR DN A SRS DY
AND o FF 1: # AND STOF FF.
Ok.FF 1: % CR STOF FF.
PEETRIGGER 1: Y PRETRICGGER,
UNUSED,F 1: 4 pot used,
FPAGFMAREK Y: ¥ current PC 3¢ marked for a STOP.
UNUSED,D Z: Y nct usec
AN UNUSEDE i3 % "
ORLUNUSEDE 1: ¥ "

e INTSYS Fricr Written

fonsent Fecuired for Disclesure OF This Data=-=-=30000390
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CONFIDEMNTIAL ENGINEERING DESICGN SFECIFICATION Feve B Page 191

s wn mm e w mr T O Gor n B gm: W wE ER SR T gp 64 CB G G Um om OB e W e o WS ES M WH DD GD GE G QR Uh (Gn N T R T %n Gmofe D o5 G e OF OF WD Ob o G G GF O G D @0 G W Wt 6

AND task timer dnterrupt to STOP
CF task timer interrupt to STOP.
AND soft halt to STOP.

OF sctft hslt te STCP.

AND interrupt to STOF.

ANLTSKLIMT
CRaYSKLINT
ANSSCFTHLT
GRSCETHLT
ANDINTRPT

@ We W
WP NS e N

a8

ORLINTRET < OR interrupt to STOF,
ANMONFATAL 2 AND pontatal ervor to STOP.
ORNONFATAL : Gk nonfstal error to STOP,
ANDLFAULT H AND fault to STOP.

Ok FAULT : ¢k fault to STOPF,

AND timeout? to STCP.

Ck timecvut] to STCOP,

AND real time 10 comolete to STO
OFR real time IO conplete to STOP
AND epror 10 complete to STOP,
Ck error 10 conplete to STOP,
AND pormal I0 corplete to STOP.
R normsl YO conplete te STOP.
N EXT triagger to stop

CR FXT trigoer to stop.

ARD system flusk to STOF,.

Ok system flush teo STOP,

END fetch flush to STOP.

0¢R fetch flushk to STOP,

AMND poyr fetch pmoe to STOF.

ANTIMEOUTT
CRYI¥EGUT
ANRELLICC
OFREL.ICGC
AN ERR.ICC
OR.ERK.ICGC
AN NORLIOC
ORJNORLTICC
ANLEX . TRIEC
OkEXTRIG
ANSYSFLUSH
OFSYSFLUSH
ANFECHFLUS
CRFECHFLUS
ANDLFOPFP

- ol avad B D D ol e et oaed B ol el eed amd D oDl el D sl ool cod el wels el
TEOME BE NP N 2 N8 @ N8 RE I N @ N2 N @ @ N ¢ e

Wy Wo b Wy Be B WEr Ve We Mz Ve We @n Ry Ve

OQR.FGP.FP ¥ OK pop tetch peage to STOPR.

7 CUTPUTS:
FRROR 1 ¥ fake evvor
INSTRSTOQF 1:; Z INSTRUCTION STOP indicetor.
STOPOREN 13z ¥ freeze control stoep or enable,
STUPANDEN 1; % freeze contsel stop and enable.
SOFTLHALT 1: ¥ eoft halt,
UNUSEDLF 1z 2 pot useda
OFF.LINE 1: “ otf line.m flush to STOF
TEST.MODE 1: ¥ test mode,
UNUSED. C 2; ¥ not useda
SFCLINT 1: % SMC dintervupt.
UNUSEDR .. P 1:; ¥ not used,
HGLD 1; % teld ccrparison data.
EUPC 14 4 FUPC ccnpariscn data,
UNUSFD.A 5; Y rct usede.
PROSTA=?Z 1z $ rroc. state comparison data bit?
PROSTA=-1 1: 7 " 1
PROSTA=L 1;: ¥ o 4
FALSELE 1G: Y not uted.
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ENCOMPUFC 1: ¥ UPC cerparison epable bit,
FALSE.C 2: ¥ " .
PROSTASL=2 1: ? enable stop on prcc. state bit 2
FROSTASL=1 1: ¥ b 1
PROSTASL=1 1; k4 " i
HFSTOPEN 1: 7 backplare STOF enable,
LOCALEN 1: “ local STOP enable.
NOT.FROSTA 1; % etop op NCT of prccessor state.
GR.EUPC 1: 7 Cr eupc to STOP,
ChaFROSTA 1; 7 OR processor state to STOP.
FALSE R 1: 7 pet USeda
ANDEUFRC iz Y AND eupc to STOP,
ANDLPROSTA 1: 4 AND procesor state to STOP.
FALSE 2 (- % noct used
CENENE 2 ¥ end of chain.
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oV G e G oW W G G b G Gr P G Y TN GH G GD M T NS ER TN G WX G W W R WO T OF GF UM BY BR SN W U5 TS OO b 69 ON W5 O WK 60 U A WS M Sh oo UD ap tu w0 e Gh U e O G S N G5 G WD

PEVRALI TG RG R R ARG AR TR AALGNA R LAF T NARY
[ STSTART REGISTER LIST, 4

SRS R RSN R AR SRR AR RE SNSRI RN SR ISR

wu%ﬂ

REGLIST YEC;
FALSE 4y
FALSEL P
FALSE.B;
FALSELC;
FALSEE #
BNUSEDCOPHN 4z
UNUSED . A
UNUSED.E;
UNUSED.C:
UNUSFD D %
UNUSERTESTY 2

GR.UNUSEDE;
ANLUNUSEDE &

PROSTAT 2; 9 FROCESSOR STATE COMFARISON PREG.
FROSTA=2;
FROSTA=1;
FROSTA=0 #
FECSTATCEN L Y PROC STATE C(CMFARISON ENABLE REG
FROSTASL=2;
PROSTASL=1:
FROSTASL=-0 ¥
RECEND;
N R R R I N R e R st A s R R s Rttt RA R A

¥ END GF MAINTENANCE (HéIN REGISTER LIST, *
ANER VUL AL LT FL AN R T AR AT T AL LT LR LAY ALY T IN G F AU E R T LA LKL X R A VL RA YL
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T e em e en Gn G W o En Mm Ge B Dn e U G O OD U0 S M 6 U N B S 6 4h G SR BT GD L WD WD DD Oh G2 WH M W 0 mm OR Ge G0 G- HI Wh ON U8 6B oo We oD GG Gh D uD GU O G0 4D %R B 6Dz R @ G mm

Xt DATA CARD CHAIM LIST (NAINTENANCE)

e e @3 cEs Bw @ @ Ee T W U G W3 on WD BN G OB MR UG GD o @D WD G0 S GD Uh R R oY UN e WD O W

FODLULE NANE ¢ XND DATE : €/1¢51785
DATF J312387; %
CHAIN YED: EXM DATA CARD MAINTEWNANCE CHAIN,
7 112 BI1TS LONG,

IR AR SRR NSRS RN R AN SN DN RS RSN R NSNS RISV R NN
j CLKMNT? ARRAY. YEOT119=9¢1 %
7 emeeccsecmosw ———— - %
¥ CEAIN LENGTE ==> 16 BITS. %
% LOCATION =c=ow= > REF8. )4
¥ SPI FIN ===wm=e > P8, %
7 DO PN ==m==—- > L1113, PART 4 : 1996 (f53 %
SRR AR AN NSRRI RSBV S NN AR E SRR A RN SRR SR DAS ARSI SRS S

ERRORIG 1; Y ervrar ignore

OVERRKUN 1z ¥ OVer run

COUNTERFF 12 7 counter f/1%

CLRBAD 1: Y clock tad

SKEWLOW 1: ¥ skew low f/f

SKEWK] 1; 7 skew hi f/f

MOCIFYSKEY 1z ¥ nmodify skew /%

SKEWREG S: ¥ skew register

KELRE LR AR RN R KA R AR b N bR A AN KL N R RN LI UL AALN ALK TN LG L%
% STOF ARRAY. VYEOULGS5-0] %
7 emesscsmccccamscreecscceo 4
% CRHAIN LENGTH ==3> 96 BITS. 4
e LCCATIGN -==e==- > K4bb, %
12 SPI PIN e=mw=== > €1%. %
z SO FIN =wemmw= > K14, FART # ¢ 1995 73(7 %
BAL BT RIS T h Rk VBT R R TR LT LI RN AN CT AL U AL R b RN XA RA XA LA N T %

ANDSFF 12 7 AND STCF fF,

OR.FF 1; 7 CR STOF FF.

PRETRIGGER 1, # FRETRIGCGER,

MSCATAHIT 1; * REMENBEF NS DATA FIT.

MEADORKIN 1 # RKEMFNMBER MS ADDRESS KIT,

NOTUSEDS 63 ¥ NOT USECL
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ANNSDATHITY 7 STOP AND,ON REMEMBERED MSODATHIT.

NOTUSFLE ?2 pot used,

ANMSADRHELTY ¥ STOP AND,ON REMEMBERED VMSADRKIT.
NCTUSEDRS 1 Y not used.

AND L FFPRARK Z STOFP AND ENABLE ON FPAGF MARKED,
CR.FFMARK ¥ STOP QR ENABLE ON FPAGF FARKED,.
NCTUSEDS 1 % Ppot UsecC.

FS.DATA i FASS STCRE STOF DATA VALUE
MS.ADDR FMASS STCRE STCP ADDRESS VALUE

L, BIT COMPARE SELECTS =NOT USED
ENAELE COKFPRE CF MSTORE DATA
ENABLE COMPARE Of MSTOKRE ADDRESS

S/BE.FALSE
FSPATCONEN
KOADRCOMEN

WUy Wa Wy Wy s [Yp VI Ve WY We g WO Ve Ws Wweg Vs

BFSTOPREN BACK PLANF STOP ENABLE

NCTUSEDZ

NOT . MSADR STGF 1% NOY EGUAL TO MSADR REG,
QR.MSDATA lASS STORE DATA STOP OR ENAELE.

—t

W WME NG DL 2 NE D NS T N 2@ P 2

CR.FSADR H FASS STORE ADDR STGP OR ENAELE.
NOTUSYED] ;
AND.MSDATA : MASE STCRE DATA STOF AND ENABLE.
AND . NSARFE ; “ASS STCRE ADDR STOP AND ENABLE.
NOTUSEDE ;

CHNFND; % END COF CHPAIN

RO AR TR AN A AU L LR n AN AR LTS UL e AUV ARG T LT T YUY AU E L LEUN LTI XA AR AN U Y
% END OF CHAIN LIST.START REGISTER LIST. 4
Kbl ab b h e VR EA R b hh kb A b b R AR ET L2 AU bR LAY RPN LA RN G FFRRA LUK TN B Y

REGLIST YED;
ZTHERE ARE NO REGISTERS IN THIS

SCHATN,
REGEND;
IS VIR RN SN N SRS RS R SRSV SRRV NSRS SRR SRR RSN A RSO SRS RSV R 2]
% END OF MAINTENANCE CHAIN REGISTER LIST, y
ALY LT R AR R R R Y ARy R Y Y I AN AN Y Y RN AN AR ALY YANRY
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1.2 STOF LOCGIC
Te2al STOP MODES
There avre three medes of stocping clocks dn the XKWs:  the
livefreeze, the deadfreeze, ard the mairtenance stocp. The
first two are XF=self stops. The lact 98 an external stop,
caused by the Systen ¥eirterarce Ccentroller (SWMC), meking
the nsintenence greupr clock ensble term felse on the
jeilowirg <clock. The waintensnce control logic, on each X®
card, freezes the entire nedule excegrt for the nmaintenance
raths,
falsd STO0P CONDITICNS

~===UNISYS Frior Writtep (onsent Fecuired for Dis

{opditions ceusing an ¥V te stec jtself, or to ke stopped,
are the fellcowino:

= turctionel, non-evrrcr conditions (detected by the XK) in

which the X¥M wust wait for sn externsal event to occur
btefeore cortinuing. Such conditicrs always cause the
livefreeze f(See 6.2.1).

= fatel dinterral errov conditions, detected ty the X¥,
which cause the deadtreeze stor and flag the SWMC. The
ERKOROK and ERRFOR Lit on the chain, wher set, idnhitits
tte deaofreere stepr fron tekino gplace and prevents
invoking the SMC., Internal ervror detectien it descrited
in 7.3,

= Selectable stop orn rmicrococde address natch, The BRKPT
register on the maintenence chain is compered to the
rrext micre=instructicn address arc on the next clock; @
fiir filop sets te indicete a watch., When there s 3
matck, & signal is sept to the SW(C, 11 the address stop
enable is an, Livefrerze tekes plece on thie clocks. The
CREE will comntain the micro=instruction of the stop
address, since the c¢lock stops pricr to execution.

= Exterpal conditions, suck as: errors detected within
other npodules or other systen-related evepts, which
result in 2 megintenance stor.

cleosure 0¢ This Dets---
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Talold INTERNAL SOURCES TO XM MAINTENANCE STCP LOCGIC
There are twe STOP LCGIC arreys on the XK, Cne or each
teard,
~Inpputs te step lcoic on ED
1. Fass store address - £ bit conpare,
?. Face store dete - 1¢ lesst sicnificent bits
2, Task Number hit
4. Epvironment number kit
=Irputs to stop logic er EC
1. Fracessor State = 3 bit compare,
2. EUPL = 14 it cowmrare,
2 Fetech Flush = bit=high test,
L, Systen Flush = bit-high test,
5, Normal 10 Complete
6. Reasl Time I0Q Corplete
7 10 Error
&, Timeovut 1
S. Fault
1, Corrected Frror
1. Irterrupt
12. Fetch Fage Farked
13, Task Timer Interrupt
14, Fxternal tricger
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7.3 ERFOR DETECTION

oo s wr P mm e wm e WD W R

The X% detects trhe follicwine fatal evrorss
1) Farity efrrovr in date rath

¢) FRus &snd KBus Parity Error

%) Stack Cverflow

4) Stack Underflow

5) Irnstructicn Timeout 2

Lhenever one of these coenditions d¢ detected, deadfreeze
takes place and MOD_BRCKEN 4t sent to the SHC, unless the
FRRUROK 1¢ set., Fach of these ervrors, sets a bit din the
contrel chair in additicn to the deadfreceze flac.

7-3.1 FARITY ERRORS

o W D o G A ma s O e

Farity is cerriesd throughout the osta path, and to 8
certein extent, throuch csectiorns of the coentrol tines. An
¢rropr detected by the receiver sets a F/F to indicate the
jsult. The cutput of this F/F is used to hold the state of
the module fer one clock uptil the cloek c¢hip turns <c¢locks
ctfa

F-BUS FARITY ERROFR

T omE ga e w3 owm S Sw s OB €2 T W Ew GR N Gk

P single bit error detected a8t the ipput to the FBRUS, in
either the <¢ontrol oy deta field, will get reported as a
future op error. In acdditior, the ¥V will look at the NOTRY
F/F (Section 7.6) &nd the field that ipdicetes an OPLIT
tranch before determirirg when to ster the module,

1f the XM 4s in 2 retrvable state and an error is detected,
then & deadfreeze condition d¢ recorteds If the X¥ 45 ir a
ncn=retryable state and sn errcr is detected, it will wait
urntil the next OPLIT branch before deadfreezing,
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731 FARITY ERRURS (Continued)

W A mr e gm wE e s 5O G @ B> @

FEUS PARITY EREQR

# single b1t error in the FRUS datas or coenptrol  field will
cset a deadfrecze F/F.

CREG FARITY

B R L L

C(REG Ferity 2rror stop, treerzes the ¥® jimwediately wugpon
detection of a u¥ord rparity errcor and sets CREGERR This
will creserve date inteority ta allow the wmaintenance
subsystem to a2ttempt micrec=ipstruction retry (See Sectior
17.7).

ICU FARITY

Fach date scurce to the ICU has 2 perity bkits esscciated
vith it The ICU has & 2 bit rath wvhich transfers the
paritys, It is checked &t each receivine function to
validate data inteagrity thyough the I1CU. Apy ICU Parity
error will set ap ICU Farity Frror flag which will cause @
deadireeze.,

FRES STORF PARITY

R me e ok ms e 2 M AT WY SW WS wn W BN B

fFese Store has ECC stored witph the datea which provides
Single Bit Correct/Double Bit Detect (SEC/DBD) if done by
the SM(. Fefer to Arcrendix D,
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7.3.2 STACK ERRORS

The microccde stack msy be incorrectly wused either by
hardware fault or microcode error. The discernable errors
are cverflow and underflow, as described in the following
varagraphs.

STACK OVERFLOW ERROR

Stack overflow, i.€. trying to push the fifth entry 1into
the four deepr stack, sets a tit (SOVWFLO), 1in the
stackpcinter control togic, flagoing the overflowu
condition, Stack overflow also sets deadfreeze (DFREFZ).

STACK UNDERFLOW ERROR

Trying to pop an empty stack will set 8 bit (SUNFLO), in
the stackpointer centrol Logic, flagging the stack
underflow condition and setting deadfreeze (DFREEZ).

7.3.3 UINSTRUCTION REDUNDANT MUX COMPARISON

D . R o P e R R R e

In order to provide necessary Yanout the top 12 bits of the
ucode address multiplexer must be replicated. An output of
one instance of the mux is fed to a2 comparator on the next
to verify that they are ocutputting the sane address. Fach
instence has its cwn comparstor and will be cheined if more
than two inpstances are required.
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A HISTGRY FILE

The history file stores the uPC value of the 1ast two cails
or branches to allow back tracirg of microcode from anm
error or stop condition,

The addresses found in this file are "address of branch"
plus one, The bhistory file pointer will point to the
oldest branch eddress,

7.5 UWORD BREAKPOINT ADDRESS RECGISTER

- e e D D G O G Th G WD D O G O ma S I S D o e

This 14 bit register holds a8 micro=instruction address that
gets compared to the cutput of the micro-instruction rmux.
It is shifted via the maintenance chain and the comparison
is also enabled by a bit in the maintenance chain (STOPEN).
I1f a compare ecual is detected ard STOPEN 1is true, the
ctlocks to the module are stopped on the following clock.
At the sawme time, the SMC is informed that a matck has been
found.

7.6 INSTRUCTION RETRY

hfter certain fatal errors inside the processecr, ®P can
retry the idinstruction bty Flushing FETCH to the current PC
inside XM, provided that the NOTRY flag is not set.

The XM microcode sets the NOTRY flag once a8 critical state
inside the processor or memory subsystem is altered, e.0.,
after a memory write or updating of the global COMS.

The PC is obtained from the current fetch page entry 4.
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7.7 MICRO~INSTRUCTION RETRY

- e o e G T O T D e

Ficrc=instruction retry may take gplace under only one
condition: CREG parity error.

Cn a CRFG parity error, the SKC dis notified, via the
X¥_STOP_TINME Wire, prior to the execution of the
micro=instruction and can read the UPC to get the address
at fault (actually UPC=1)., With this dinformation, the
raintenance system can rewrite the CRAM with correct data
gnd allow the XM to continue.

1.7.1 CONTROL STORF SPARE RAFM ALGORITHHM

A spare RAM exists to increase the HMean=Time between
repairs due to a single RAM failure in Control Store.

Assuming the module has detected a parity error in Control
Store, and this 1is a single bit error, then the MP would
start the recovery aloorithm,., First, by shifting the chain
out, it would read the contents of the UPC (micro program
counter) to determine which microword is ir error. Second,
it will compare the contents of the CREG 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 repleced
into a bit irn the chain that loads the spare colump. Now
the data 1is vready toc be transferred to the module. To
grepare the rodule 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. 1f the other SELREG®s contain a
velue of zerc, then it's spare is disabled,

Figure 7=1 is a block diagram of the 27 2=1 multiplexers
glong with their SELREG/DECODER logic. The 1 of 22 selects
one, if any, of the bits to be swapped with the spare
column. This path completes the replacement aloorithm,
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FIGURE 7-1 SFARE RAM MUX TO CREG
BIT26 F/F NCREG26
7
BIT2S —— F/F \CREG25S
@S /
26
BIT2H F/F N\CREG2Y
G)S . /
25
‘f [ J'
4 | 4
5178 | | ”
F/ N\CREG
SPARE —L b F >LAEGE
1
(o]
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o s 1 OF 32
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7.8 MEASUREMENT OP REGISTER (MOFRFG)

o R S wD O D D G e T G G O D e

FOPREG is & 32 bit register that losos vie the 22 4east
significant bits of the ICU SPIN mwmux and routes the
contents to the backplane for use in software measurements.
Loading of the register is enabled by an internal command
{INTCHMD=03),

7.9 FASS STORE ECC ERROR

Cn a mass store parity error, the SMC is ncotified prior to
the wuse of the dats, the clock having been stopped before
execution of the microwcrd, or the relcadirg of the nmass
store register., With the address of the faulty word in the
rass store register, the deta from mass store and the FCC
bits from the mass store ECC register (ECCREG), the SMC can
calculate the correct contents of thet location. The dats
ray be rewritten into mass store and the execution of the
microcode continued,
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8 TESTABILITY
8.1 ¥EMORY REQUESTOR TEST BUS

o G e s e gD O D G DGR WD G N S OO Gn S G G M R

This bus is made up of control and status tits from all of
the requestor units. The function of this bus is tec route
these control bits over to the data path viea the LPCTR
lines of REANM,

Reqguestor command 1C will put the unit into the Test Mode,
where the AW bus drivers will be disabled and the control
information will be visible on the LPCTR 1lines. Various
commands will activate various control/status bits.
Requestor command 1D will put the unit back into the norwmal
mode of operation. For details on the control/status bits
in the Tbus, refer to Appendix E, for details on which
control/status bit is on during ® particular command, refer
to the functional test microcede for the mewmory reauestor.
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8.2 INTERNAL FBUS

Internal Fbus allows the Function test microcode to wWrite
intoc the Fetch opages and set varfous Fetch page related
flags without having anything to do with Fetch itself.

The btus is erabled via an internal command (ICHMD={R) and
disabled vie another 1internal cormand (ICHD=09). Heving
ernabled the Internal Ftus, the test microcode c¢an do any of
the following. See Fiagure 8-1.

3. Write into Fetch pace 1, any page, any entry.

b. Write intc Fetch page 2, ary pade, any entrya

¢c. Set pata Hit and Optimal flags selectively for any page.
d., Selectively shove each page.

The followino must alsc be noted,

8. IFBUS1 and 1FBUS?2 share a common page address,

be IFBUST and IfBUS2 share a common entry address.

€. IFBUSYT and 1FBUS2 have separate load lines,

for 8 more detailed description and CREG bit assiagnments,
refer to Appendix C.
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FIGURE &=1 INTERMAL FRBUS/RBUS
i
o FLOADZ
g ;qg;my
o FBUST
INTCHD ;Q;Lunm LORD2 TAGPRTY
FLOAD1 FLORD2 | RTAGPATY
1TAG (MED 5 2 IFADA (1:D
| 2 _PRDDRL | ___CPRTY2 |___DATAVLD
FPADOR! FCPRTY2 | RDATAVLD
3_AooA1 ITRE WS —IN| 2 capone 1PROR (2) — STATPTY
rAooR1 | T reaoorz | JTT— astatery | JT
L A oaTaseTrd 2 _nboR2 IPROR® —NT  eraon
FORTAL/PTY— | FADDR2 | RERROR (4) |
{7TRG (23 | SHOVE ITAG (4: @) ] 7 TRG (81 8
Fsnove— 4 JT AtRG t6:0 | JTT '
L[TRG m—_D
| DPTIMAL
FOPTIMAL
LTRG 0 — DATRHIT
o 3ET |
ek F | jAoee FOATAHIT |
L o
I_ﬂ SET F [ jneuscen Hparaserre
o Foata2/eTY | JT7—
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8a3 INTERNAL RBUS

Internal Rbus allows the Function Test wmicrocode to set
RBUSG/0PG valid bits, without actually writing the dsta, 8s
well as cause faults and non=fatal errors.

The bus ics enabled via en interrmal command (1A) and to stay
enabled, the command must stay valid throughcut the entire
cperation. Once the comrmand is switched, the internal RBUS
will be disabtled. Refer to Appendix C. See Ficgure 8-1,

INTERNAL RBUSC TAG GENERATION

e e g GG e e AN W W W D D M o e Em mas An was SES W AT e e G A 6 wme
TR s T T T e r e T T e me R SRR EES

The reason 1TAG(6:5) eare not present §s that ITAG(4:4)=1
will produce a Write Tag, and ITAG{4:4)=0 will produce an
RBUS/OPRND cueue tag based en ITAG(3:3)., The following
table will illustrate the tag generation.

ITAG(4 ) ACTUAL INTERNAL TAG GENERATED
10XXX 1610xxX
GOXXX 1100xxX 2RBUS® TAG
g1XXX 1107 XXX ;0PQ TAG

WVhere ¥XX has the following meanings:

ITAG(4 2) INTERPRETATION OF XXX (X2, X1, XG
10 ¥2, ¥1 = XM page number, ¥0=0
¢o X2, X1, XG = RBUS oueue entry number
{1 X2, X1 = X® page nunmber
X6 = 0§ ~=> Cperand A
X{ = 1 ==> Operand B

m===NISYS Frior Written Consent Reguired for Disclosure Of This pata-==00000390




| 1692 5204
UNISYS C(CRFCRATION et L L L PP +
ENTRY/MEDIUF SYSTEMS GROQUF |
PASADENA DEVELOPMENT CENTER | V500 EXECUTE MODULE (X¥)
I
UNISYS e e e e L T TP
CONFIDENTIAL ENGINEEFING DESIGN SPECIFICATION Rev. B FPace 209
8.3 IMTERNAL RBUS (Ccntinued)
INTERNAL RBUSC ERKRCFK VECTOR GENERATICN
The setur fcr the Errcr Vector Gererstion does nct allow
tor all errcrs to te cenerated, Orly 1 rncnfatal error can

~==={/NISYS Prior Writter Consent Fecuireoc for lisclosure O0f This

te generated,
table will

snd 1 fault
illustrate the

can te gererated.

The
Errcr Vectcr Gereratior.

following

1ERRVEC(4:4) ERRCR VECTCR GENERATED
0 COCCY (Ner fatal errcr)
1 100C1 (Fatal error = fault)
hNote: IDATVALID must be "CAN" tbe clcck after ITAG has Lteenr
sent, and at the same clock IERRVEC is sent in order
to accert the irforraticn. Refer to the following
timirc diagram fcr cdetails:
FIGURE E&=2 INTERNAL BUS TIMING
Jommm | mmomlomnn 2 mmememen 3 e : ! !
1 1 1 T ----}_’—- ® -_—-}---- ¢ B
1 1 1 1 1 1 1 1 1 1 1 1 1
cLock : 1 A L i 1 i
1 1
1 intemd=1% 1
INTCMD 1 1
1 1
1 1
- IRBUSCLD 1 1
Tt TT T \ 7/ \ 7 \ / N/ T T T T T
1TAG e 7\ NN
1 1
IDATVALID _ _ __ _ _ _ _ _ _ _ ;o b € o
Tt T TS TS T T \,/ \\/ R \ 7/ NS
IERRVEC . o o _ o ___.o___ / N\ / N\ /\\ N //\__ _ -

Deta==-
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AFPENDIX A =

SUMMARY OF THE PTEST FUNCTIONS

tonvention:
PTIN:
p$,0&,D7,06,05,04,D03,02,01,00:
PTREG

£E3,82,B1,8B0:
{m,nl:

PTEST(D):

B3 = (i If PTINLI31:4] <> 0
B2 = 0 If undigit in PTIN
B1 = & If PTINLCDz211=1

BG = 0 If Digit 6-0 undiait

PTEST FUNCYIONS

e o e
poi- i e a4

- D e e R D G G D G R ST G N ORGSR 0 T G

Rev., B Page 210
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PTEST data input

Digits in PTIN

PTEST register

1t is either the current value
or the new value of the PTESY

register {(degends on context)

Bits in PTREG

Bits, start from mth bit for n
bits (n, =1, m=1,000, B=n+i),

(Error report from FETCH )

(Cdd eddress)
(Address undigit)

PTEST(1): Used for Environment Table Entry and Memory Ares Table

Entry check,

1,82 = DdDon't care

B1,B0 = Q0 I1f § <= D9 <= 9
01 1f D9 = 4%Dp™
10 I1f D9 = 4nC"
11 Else

(24"A",4"8",10"E"'OT 4!1';")
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AFPENDIX A =~ PTEST FUNCTIONS (Continued)

PTEST(2): Leading zeros detection
PTREG = § of leading zevros in PTIN (14 coded as 101048)

8] if PTIN = D XXXXXXXUX
1 if PTIN = {0 b XUXXXXXX
2 if PTIN = {00 D XXXUXXX
3 if PTIN = GGO D ¥EXXXX
4 if PTIN = 0000 D ¥XXXX
5 if PTIN = Q0GO0D D XxxX
6 if PTIN = Q0GDO0 D XXX
7 if PTIN = DOCOOOCEO D XX
8 if PTIN = GUOQGOOC0 © X
9 if PTIN = 00CC0O0OQGGC b
LA §if PTIN = 0000G00QO0
where

Dz non-zero digit
X: don®t care

PTEST(3): Undefined
PTEST(4): Undefined
PTEST(5): Undefined

PTEST{(6): Zero detection

B3 = 1 1f p9=np»

Bge = 1 1f &, D6, D4, D2, and DO are all zeros
BY = 1 If Digit 80 all zero

BG = 1 If PTIN=]

PTEST(7): Undefined

PTEST(R)

: For Integer OP's
BY = 1 1f 09<>0 or D8<>0 or D7<>{
B = 1 1f p9<>0 or D8B<>(
B = 1 I¥ 09=(Q
8l = 4 1f Dé6="0D"
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APPENDIX A =~ PTEST FUNCTIONS (Continued)

PTEST(9): Siginificant digit detection

Test for LOAD MAT routine
B3,82 = 00 If 1 significant digit ip Digit 9-2 (GOGLOOOD XX)
i1 1% 2 significent digits in Digit 9=-2 (U40GCLODX XX)
10 If 3 significant digits ip Digit 9=2 (OGOGODXX XX)
11 1f & significant dicits in Digit 0-2 (GOUGDXXX XX)

0 Else (strange??)
where D: non=-zero digit
X: bon®t care

1f pe=4"ge
1 1f D&D7=4"DD"

g1
RO

won
Py

PTEST(A): Encoded pass functicn ‘
PTREG 20 1§ PTINCUAY

ae If PTIN=4710Y

D Else

o u

PTEST(E): Pass Digit 2
PTREG = D2

PTEST{(C): Trailing zero detection
PTREG = 10 = number of trailing zeros in PTINW
(10 coded as 101(8B)

= { if PTIN = 0GO00OGOCO0C
1 if PTIN = D 000040000
2 if PTIN = ¥ D QOGQOOCO
3 if PTIN = XX ©» {CDCGOO
4 if PTIN = XXX D 000000
5 if PTIN = XX¥XX D QOO00
é if PTIN = x¥X¥x b €000
7 if PTIN = XXXXXX D 000
8 if PTIN = XXXXXXX 0 00
9 if PTIN = KXEXXXXX D 0
LAY §f PTIN = XXXEXXXYX D
where

D: pnon=zero digit
X: don®t care
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AFFENDIX A = PTEST FUNCTIONS (Continued)

PTEST(D): Undigit check
Sign detection

B3 = If D9 = 47p"

Be = 1f D9 = 4" agnd DB=D{ <>
BT = 0 If D9=-D2 has undigit

BO = 0 1f DE=-D?2 has undigit

PTEST(E): Pess DY
PTREG = D

PTEST(F): Leading zeros in UA Zone data
Check UA numeric digits only (D8,D6,04,D2,00)

PTREG = number of leading zeros in numepric digits
= if PTIN = X D XXXXXXXX
g ifF PTIN = X 0 X D XNXXXX
6 if FTIN = X 0 X 0 X b XXXX
4 if PTIN = X G X C X 0 ¥ p XX
l if PTIN = X 0 X 0 X0 X 0 X 0
0 if PTIN = X O ¥ 0 x 0 ¥ 6 x 0

where Dz non-zero diait
X: don't care

FTEST(10): Compute |AF=BF]|
Input: PTIN = (000 OPAFRF
Qutput: PTREG = |AF=BF|
Notes: 1. Input data in BCD format
2. Output data in BCD format
3. If AF indicates a lLiteral, the actual length of
Literal is used. (e.g. A3 => 3%, A9 => 2, R2 => &4 )
4L, To simplify hardware implementation,
it can be assumed that the final lengths of A & B
are Less or equal to 410"
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AFFENDIX A = PTEST FUNCTIONS (Continued)

Undefined
Undefined

PTEST (1 H
s Undefined

1)
PTEST(12)
PTEST(13)
FTEST(14): Undefined
FTYEST(15): Undefined
PTEST(16): Soft PTEST FUNCTIONY

FTEST(17): Soft PTEST FUNCTIONZ

Followinos are PTEST? functions which provide orerations across
40 bits of PTIN and the current value of FPTREG

PTEST(18): Compare
B3 = 1 If any zone digit is zero (e.,0. AXOUXUAXKXX)
B2 = § If any byte digit is zero (e.g. XXXXQOXXXX)
BY = 1 1f DE=PTREG
BU = 1 1f DO>PTREG

PTEST(19): Compare leading zeros

B3 = { If PTIN <> @

B2 = ¢ If numrber of leading zeros in PTIN < PTFREG
BY1 = (0 1f number of leading 9%s in PTIN < PTREG

U = 0 I1f number of trailirg zeros ir PTIN < PTREG

PTEST(12): Undefined
PTEST(1B): Undefined
PTEST(1C): Undefined
PTEST(1D): Undefined
PTEST(1E): Undefined
PTEST(1F): Undefined
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AFPENDIX B = MCACM ERRGR VECTOR DEFINITICN

MCACM ERROR VECTOR DEFINITION TABLE FOR V589 AS INTERPRETED BY THE °*XM® MODULE

F/C XMW XMR ERROR FLT NTY MCERR | INTERPRETATION

1- ) 4 -4 g 2a 4 ) 114 NO ERRORS OR FAULTS REPORTED.

2- g 2 1 21-8F g 2 41-4F NON FATAL ERROR CAUSED BY XM READ.(SETS TEST CONDITION)

3~ z 1 4 21-9F B ) 81-8F NON FATAL ERROR CAUSED BY XM WRITE.(SETS TEST CONDITION)

4- 1 2 ) 21-9F I°4 2 21-2F NON FATAL ERROR CAUSED BY FETCH.(SETS TEST CONDITION)

5- g 14 1 18 ) g 3 MULTIPLE BIT MEMORY ERROR.WILL CAUSE DEAD FREEZE.

6- g 1 14 12 g g 9g MULTIPLE BIT MEMORY ERROR.WILL CAUSE DEAD FREEZE.

7- 1 7 g iﬂ ) g g MULT. BIT MEM ERROR CAUSED BY FETCH.LIVE FREEZE IMMEDIATELY.

8- 1 14 14 12 4 1 38 MULT, ;IT MEM ERROR CAUSED BY FETCH.LIVE FREEZE AT OPLIT BRANCH.

9~ 1 g 1 19 2 a 78 MULT. BIT MEM ERROR CAUSED BY 'OF' PREREAD.LIVE FREEZE IMMEDIATELY.

18- 1 2 1 19 2 1 78 MULT. BIT MEM ERROR CAUSED BY 'OF' PREREAD.LIVE FREEZE AT OPLIT BRANCH.
11- a B 1 13-1F 7 4 53-5F FATAL ERROR.WILL CAUSE DEAD FREEZE.

12- 2 1 ) 13-1F 7 2 93-9F FATAL ERROR.WILL CAUSE DEAD FREEZE.

13- E g a 13-1F g 2 33-3F FATAL ERROR CAUSED BY FETCH.LIVE FREEZE IMMEDIATELY.

14- 1 a 7 13-1F a 1 33-3F FATAL ERROR CAUSED BY FETCH.LIVE FREEZE AT OPLIT BRANCH.

15~ 1 a 1 13-1F 2 g 73-7F FATAL ERROR CAUSED BY °'OF' PREREAD.LIVE FREEZE IMMEDIATELY.

i16- 1 1) 1 13-1F g { 73-7F FATAL ERROR CAUSED BY °'OF' PREREAD.LIVE FREEZE AT OPLIT BRANCH.
17~ 2 7 1 11-12 a g 51-52 FAULT CAUSED BY XM READ:INTERRUPT AT OPLIT BRANCH.

18~ 14 1 2 11-12 14 14 91~-392 FAULT CAUSED BY XM WRITE.INTERRUPT AT OPLIT BRANCH.
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AFPENDIX B = MCACM ERROR VECTOR DEFINITICN (Ccptirued)

24~ 1 -4 1 11-12 8 2 71-72 FAULT REPORTED FOR PAGE 3.INTERRUPT AFTER EXECUTING PAGE 3.

|
19- 1 g ) 11-12 a2 4 31-32 | FAULT CAUSED BY FETCH.NO ACTION.(WILL BE HANDLED BY 'OF’)
| s
|
28~ 1 g 1 11-12 7 ) 71-72 | FAULT REPORTED FOR A FUTURE PAGE.INVALIDATED BY A FLUSH.
!
I -
21- 1 g 1 11-12 1 g 71-72 | FAULT REPORTED FOR PAGE #.INTERRUPT AFTER EXECUTING PAGE &.
|
|
22- 1 g 1 11-12 2 g 71-72 | FAULT REPORTED FOR PAGE 1.INTERRUPT AFTER EXECUTING PAGE I.
|
|
23~ 1 z 1 11-12 4 a 71-72 | FAULT REPORTED FOR PAGE 2.INTERRUPT AFTER EXECUTING PAGE 2.
|
1
1
|

1- F/C = FUTURE/CURRENT BIT INDICATOR -=-> {NAME ON CHAIN = FUTCURER)

2- XMW = INDICATES TAG RETURNED IS FOR AN XM WRITE --)> (NAME ON CHAIN = XMWRITE)

3- XMR = * " . - * * READ =--> (NAME ON CHAIN = XMREAD)

4- ERROR = MCACM ERROR VECTOR -~> (NAME ON CHAIN = ERRORVEC)

§- FLT = FUTURE FAULT INDICATORS ~=> (NAME ON CHAIN = FAULT)

6~ NTY, = NOTRY FLAG,IF ON ,XM IS NOT RETRYABLE ~-> (NAME ON CHAIN = NOTRYA,NOTRYB 2 COPIES)
7= MCERR = COMBINATION OF THE FIRST FOUR FIELDS -=> (NAME ON CHAIN = MCERROR}

! XMW | XMR | F/C | ERROR | = | MCERROR |

8- ALL LIVE FREEZES MENTIONED ARE REFFERING TO FUTURE ERROR BIT IN THE °‘LIVEFRZ' REGISTER.
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INTERNAL FBUS AND RBUS CONTROL BIYT DEFINITIONS
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APPENDIX € -

INTFEUS DEFINITION®

IFBUSY FIELD CREG FIELD
DESCRIFTION ARRAY RESIDENCE CREG FIELD (BIT #) DESCRIPTION
IDATACGE:CGD) FF@Y SLICE O CREGB(046:046) QCCNCTENC(2:2)
IDATACD2:01) FP@Y SLICE § CREGB(D4E:047) ECCNCTFNC(4:3)
IDATACG5:03) FPG1 SLICE O CREGB(051:049) ECPMBFUNC(2:0)
IDATA(D6:06) FP@l1 SLICE 1 CREGB(U52:052) ECPMBFUNC(2:3)
IDATACGY?:07) FP@1 SLICE 1 CREGB(053:053) ECPMAFUNC(C:0)
IDATAC1G:08) FPQ1 SLICE 1 CREGR((56:054) QCPMAFUNC(Z2:1)
IDATACT1:11) FPeY SLICE 1 CREGB((085:085) QCLITADRI{G: D)
IDATA(12:12) FPQY1 SLICE 2 CREGB(DB6:086) OCLITARPR{1:1)
IDATA(17:13) FPeY SLICE 2 CREGB(U91:087) GCLITADR(6:2)
IDATA(18:18) FPO1 SLICE 3 CREGB(092:092) QCLITADR(7:7)
IDATAC1S:19) FP@1 SLICE 3 CREGB{(O?9:079) QCMSADSEL(1:1)
IDATAC(20:20) FPGY SLICE 3 CREGB((199:099) QCLUFUNC(0:0)
IDATA(29:221) FP@1 SLICE 3 CREGB(10U:100) GCLUFUNC(1:1)
IDATA(22:22) FPQY SLICE 4 CREGB(1012101) ECMSDCHMPRH
IDATA(27:23) FPR@1 SLICE 4 CREEB(107:103) ECPTFUNC(4:0)
IDATA(31:28) FPatl SLICE 5 CREGB(114:111) GCSPCADR(3:0)
IDATA(33:32) FPG1 SLICE 5 CREGE(120:119) OCSPBADR(1:D)
IDATA(35:34) FP@t1 SLICE 6 CREGR(122:121) QCSPBADR(2:2)
IDATA(39:36) FPQ@1 SLICE 6 CREGB(126:123) OCSPAADR(3:0)
TFLCADT FROCTL CREGB(G58:058) PMBSEL(1:1)
IFPARITYY FRGCTL CREGB((84:2084) QCLITSELH
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= INTERNAL FBUS AND RBUS CONTRCL BIT DEFINITIONS

(Continued)

IFBUS2 FIELD CREG FTELD
DESCRIFTICN ARRAY RESIDENCE CREG FIELD (BIT #) DESCRIPTION
IDATA(G:D) FPE2 SLICE O CREGB(029:029) QCAUFUNC(D:0)
IDATAC1:1) FP@2 SLICE U CREGB(D78:0U78) QCMSADSEL(D:0)
IDATA(Z:=2) FP@2 SLICE O CREGB(117:117) QCSPINSELH(Z2:2)
ICATA(3:3) FPQ2 SLICE O CREGB(044:044) QCCNCTFNC(O:0)
IDATA(424) FP@2 SLICE O CREGB(062:662) QCREGLSFLH({:0)
IDATAL6:5) FP@2 SLICE 1 CREGB((64:063) QCROLSELH{2:1)
IDATA(CR:7) FPa2 SLICE 1 CREGB(U72:0G71) GCROSPADPR(1:D)
IDATA(9:9) FP@2 SLICE 1 CREGB(098:098) QCLUASELH(1:1)
IFLOADZ FRACTL CREGB((57:057) QCPMBSELK(O:0)
ISHOVE FRACTL CREGB(108:108) QCPTSELK(O:0)
IDATAHIY FRGCTL CREGB(U34:034) QCAUBSELH(121)
IOPTINMAL FRQCTL CREGB((335:035) QCAUBSELH(Z2:2)
IFCPRTYZ FRGCTL CREGB(U33:033) OCAUBSELH(D:0)
IFPARITYZ FRG2 SLICE O/1 CREGB((45:045) GCCNCTFNCC(T: 1)
IFALR FFPQCTL CREGB(L32:030) QCAUFUNC(3:1)
(IFBUSY/IFBUSZ)
IFPADR FPECTL CREGB(110:109) QCPTSELH(Z2:1)

(IFBUST/IFBUSZ)
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INTERNAL FBUS AND RBUS CONTROL BIT DEFINITIONS

(Continued)

IRBUSC FIELD CREG FYELD
DESCRIPTICGN ARRAY RESIDENCE CREG FIFLD (BIT #) DESCRIFPTION
ITAG(4:2) FRGCTL CREGB(110:108) QCPTSELH(2:0)
ITAG(T:0) FRACTL CREGB(0D35:034) CCAUBSFELHL(Z2:21)
ITAGFRTY FRGCTL CREGB({133:033) QCAUBSELH(fi: )
IDATVALID FRACTL CREGB{O31:031) GCAUFUNC(2:2)
IERRVEC(Lz4) FRACTL CREGRUO30U:0%0) GCAUFUNC(1:1)
ICTLPRTY FRACTL CREGB(32:032) CCAUFUNCL3:3)
NOTE: Internal FBUS is enpabled by INTCHMDP=(08.

Internal RBUSC is enabled by INTCRD=1A,

1FCFRTY2 is perity over IOFTIMAL, IDATAHIT, ISHOVE, IFFPADR.

ICTLPRYY 4s parity over IERRVEC(4:4), IDATVALID,

ITAGPRTY is parity over ITAG(D), ITAG(1), ITAG(2), ITAG(3).

The usage of IRBUSC and IFBUS(1/2) rust be mutyally exclusive

for correct operetion.
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APPENDIX D = MASS STORE ECC/SYNDROKE

e S e Sme e A M e e e W R e o T W Rt e S
- R R-—Rg =i ———

Note: Hé=HL are the Syndrome bitse.
039=D0 are the Data bits.

jomm s m e e n e ————— o o o e e A +
] SYNDRONME | |
| i BIT IN ERROR 1
[HE H5 b4 H3 H2 HY HO C(HEX) } |
| == c e e e e | == e e r e e s c e |
1 ¢ ¥ ¥ X X X 1 | == | pouvble bit in error |
& ¥ x x X 1 x | == | bouble bit in error |
o ¥ x x 1 x x | == | pouble bit in error |
¢ X x 1 X X X | == | bouble bit in errvor |
6 x 1 ¥ X X X | == i boutle bit in error {
tag 1 x X X X X | == ] bouble bit in error |
i1 ¢ 0 0 9 ¢ 1 | 41 | HO ds in ervor i
11 ¢ 6 € ¢ 1 ¢ | 42 | H1 is in error |
|1 € ¢ ¢ ¢ 1 1 | 43 | DO is in error 1
11 ¢ 6 o 1 0 0 | a6 | H2 is in error |
1 ¢ 0 ¢ 1 0 1 | 45 | DY is in error ]
11 ¢ ¢ ¢ 1 1 0 | ¢4e | D2 is in errcr |
1 ¢ O 0O 1 1 1 1 47 | 03 is in error |
1 6 6 1 0 0 0 | 48 | K3 is in error ]
1 © 0 1 4 0 1 | 49 | 04 is in ervor )
1+ 6 © 1 66 1 0 | 4na } DS dis in error |
o o« &« & *x % % | % | * 1
| + * *= & *x * % | % | * |
i1 ¢ ¢ 1 1 1 1 | «&F | P10 is in error ]
1 4 v ¢ 0o 0o O | 50 | H& is in error -
{1 ¢ 1+ ¢ ¢ 0o 1 | 51 | P11 §s in error |
1 © 1 ¢ ¢ 1 0 | 52 | b12 is in error |
| » * % 4 % *x « | % | * |
| * % * % * x % | % i * |
P10 01 1 1 11 | SF | p25 is in error |
i1 1 0 ¢ ¢ 0 0 1 66 { H5 is in error |
1 1 ¢ ¢ 6 6o 1 1 61 | D26 is in error |
' 1 1 ¢ ¢ O 1 0 | 62 | p27 is in error A
| = * % * kK % | * { * |
| & % x * * % % | * | % |
i1 1 0 1 1 1 G | 6E | 039 is in error {
| = * * * x * x | XX | XX * ¥ these codes 6F=7F]|
| *» % % % *x % * | XX | XX * Y will never happenl
1 ¢ ¢ ¢ 0 o g | 40 | Hé is in error |
] ¢ ¢ 0 ¢ 0 0 O | 60 | No bit in error |
| | | i
| | | ]
| | | |

* Denctes continuetion of the seocuepnce.
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AFPPENDIX D = MASS STORE ECC/SYNDRONME (Continued)

e e w0r e ke me e o SR GE O WD b G MR e G oms U AD owm hm o
e E Y RS R S T T e e R R RS S

HS Hé H3 K2 K1 HO

A rrmeccrmoccsccscccrcccemcrcrncc st s ec o ree®no®e—o khkwooo

A1l ececccncmcccccmcrce e r e e e e o e
- DOl wmmmmm o oo m s o - e - e e - - e K o o e * K= -

All? ewcccocscacecssecvecwescrescas Ao = - L T
= DO ceeew - = koo e one o K K o o
- PUZ2 ~rmecccccmcmmoe oo onoe s oo Kk e o Kk o e e e o
- D3 cecsmmaom 8 2 0 e e B 99 G * K o o0 L3 E T L T

ADY cocscconcocnececcccsas Ao oo oo e oo oo e e o o > 2 >
- PPl coecomacecncmcascwce= Ao oo oo s e Ak e
- DS erecococccwcowcnccns Ak oo oo ome e -—-- L e T
- PE cmcocmce= T L e LR LR T T
- DT mecmccam= - o o e 3 LT - - e
- PR cocmcoamcencomcccmeoe L T T @k K man
- P9 cemcmmcmcccrccccae- koo Rk - e e e e o=
- DIf —wercmcococccmcccnmmm= L ko LR T koo

AQY ewcowmemecew Hk o o = e 10 o > > 3 O e 5 0
- P11 ecmemmcancaew R e T - s ok
- P12 coew—mcomme=m= P W o o o o o o e e 0 O e o % K om o o w m on o - o
- D13 cocmccocma= TR o o 0 0 3 S D e kAo n o K-
- DI ~meczcocca= e o o e e 2 2 o Ak mmwe —————- - o e -
- D15 ~eecccccamw- Y K o e e i e o O b Lt L T L X TP
o P18 —evccocm= L & LT P L3 TP F o 1 o o e 0 e
- P17 ecroromcscceecjjicacrcccncnncnss e o Kk o o= Ao
- (18 wemwcessme=w % o o e KA o oo o oo e e e e -
- P19 ececccmcccwwa F ko F K o o e e e e e e k=
- P2 eemmccomco=- Yo ke 0w o F o o om0 o - v 0 e e o o KR o o o - -
- DY covomscmsccee Kk o o KK oo o o o e o A k= o - * o m
- DZ? —roccccccwm= Kk LR ST L L T
= D23 comecwecemoce= * ok o ko o Fe o o o e e o o kA=
= D24 —emmveccoccakfmomess Al mmm oo R oo R R
= D25 ee==== - @ e e e o hhmmemm ko noeng Ao oooos LT LT

A5 <~=-khmceccccacccnccec= Rt e T LR
- P26 ==ckhoccommcmccccccccc s s r e m s e o - Kk
e D27 cocmtiumconomsommnnmonmmenssss o - o o e L - =
- P28 coeltjtucccccmmes o T Rhkmommme * ko
- (29 ecchficscucoeceam - o o > o e e o e e O e -

~===UNISYS Frior Written Consent Required for Disclosure Of This Data=-==00000390




| 1993 5204
UNISYS CORPORATION fmmmm e e e —————— +
ENTRY/MEDIUM SYSTEMS GROUP |
PASADENA DEVELOPMENT CENTER | V500 EXECUTE MODULE (XM)
{
UNISYS e e L L EEL L L PP m————me——— -
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Reve B Page 222

AFPENDIX D = MASS STORE ECC/SYNDROME (Centinued)

X# MASS STORE ECC CALCULATION

e a  w w War e o o e Ao Gor N WD Go R A A Mo G e R @R Gr G g
PR L N R TS ErE T s e m e T eam a e = =

) H4 H3 He H1 HO
o PR mecddem oo o oo o - K s on om o e e o 2 s e s kW
- D] ekt cnmmcccsnccosmcasencse oo Fok o o o
- P32 crekivemcumccccccmamcarceso oo o= oo L e L T
- D33 crmtdhommmcccemcccccw= T o o e e e e e e 0 -
- D3 =mmkbommccccemcce== Kk o o o e Yo o
- P3§ ecetdmccocecesccmoe LR T s Ao o=
- D3 ecckiomccmcanccccsman= R koo - L2 T
- P37 crmckiccommrwmcecaneo Ao mm—- e
- 38 meclienmcccccocmmans * o o o o K om0 e ok = e
- P3Y eemctimesccaccccaen R AR wme oo Ahom = - e

NOTES: ~During ECC generation, AS~AQ are equal to 0.
=During ECC checking, AS=A0 are equal to H5=H{.
=In addition to H5=HO, there is an H6 bit, that is the
parity over HS5=H0 and p39=-000 (46 bit parity).
-pashes in the leftmost cclumn identify the data bits.
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APPENDIX E = MEMORY REQUESTOR TEST BUS CONFIGURATION

o e G G WD e i S e G G D H KO W e = m on G e D D ON e ces Cn O BD WH Oo e e D e
e e R R E T S L s el e owm T o o oo e e o o e e

The following table will surwarize the configuration of the
Test Bus (TBUS) as it epplies to both REAM slices.

ACTUAL TBUS REAW SLICE SIGNAL
BIT NUMBER SIGNAL NAME (LS/MS) SOURCE
0 GEMPTY LS RELW
1 RBOPGQSEL LS RECTAG
2 LpICHMD LS REL®™
3 RSTICKD LS RELWM
4 REQ_BUSY LS RECTAG
5 LENCNTDN LS RECTAG
6 LPCSEL LS RECTAG
7 L_WRITE LS RECTAG
8 READREG® Ls RECTAG
9 LDLENBUF LS RECTAG
10 AUFNC LS RECTAG
11 WRITE 1§ RECTAG
12 LDLSCADR LS RELM
13 NLSBDN_ LS RELM
14 NLSDUP_ LS REL®™
15 AWREST LS RECTAG
19=1¢ ADLSDI3:0) LS RELM
29=20 REGSL(T:0) #s RECTAG
22 DAT_PRTY ] REWAU
23 EN_REWAU #S REWAU
24 SYSFLUSH #S RECTAG
25 CMDPRTY ¥S RECTAG
26 SELYNLEN #S RECTAG
27 TESTMODE ] REWAU
28 LDLENREG ms RECTAG
29 NOCHMD : ¥S RECTAG
30 LDADREG Ks RECTAG
31 SELINADR ¥S RECTAG
32 8 (CONSTANT) #S -
34-33 2 (CONSTANT) ] -
35 AWRAST vS RECTAG
38=36 T60UT(2:0) S RECTAG
(TAG COUNTER)
39 OPCOMPLT ] RECTAG

Note: Sional name sources can be found throughout the Memory
Reguestor functional specifications. Refer for
explanation.
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APPENDIX F = FETCH/SYSTEM FLUSK DETAILS

e e o T D G R G W S m Y e mm Gn G e W o R DS Gk B me
o E R CT T D W S o o b o ke o O S O o e o o

The following is a List of registers that get dnitialized
to the indicated values during a FETCH/SYSTEM flush.

FETCH flush will initialize the following registers:

XB PAGE POINTER (ECYXRFPAGE) initiaelizes to 3
OFPGA VALID FLAGS (ECOPRAVALID) initializes to O
PGB VALID FLAGS (ECOPGBBVALID) initializes to
DPATA HIT FLAGS (ECDATAHIT) initialjzes to O
OPTIMAL FLAGS (ECOFTIMAL) initializes to O
PAGE VALID FLAGS {ECFPVALID) initializes to @
FUTURE FAULT INDICATORS CECFAULT) initializes to O

SYSTEM flush initializes the following registers in
addition to the ones specified above under FETCH flush.

MCACM ERROR VECTOR (ECERRVECTOR) initializes teo 0
FAULT OVERRIDE FLAG (EDFAULTOVR) initializes to O

NOTES: RBUS® read pointer (ECREGADR) aend RBUSQG VALID FLAGS
(ECRBUSQVALID) are not initialized during any of the
flushes, It is the responsibility of the microcoder
to assure that there are nc mere ocutstanding reads
in the queue.

FAULT OVERRIDE FLAG (EDFAULTOVR) is the only flaa on
the X# Data Card that cets initialized during a System
Flush, all the others reside cn the X¥ Control Card.

A timing diaoraem for SYSTEM flush follows,
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AFPENDIX F - FETCH/SYSTENM FLUSKE DETAILS (Ccrtirued)

1 2 3 4 5
| | | | | f [ 1 | I
I | | I | ! i I l |
CLOCK ===—==-—mmmemmmme > I ! [— __ [ S
\ 7/ A /2
/ flush /
XM CREG --------—cccaw~ > /N B N
(ECCREG)
f
) i flush !
. AWBUS FLUSH -~--owmmen= > | 1
K (EDSYSFLUSH)
3 I l
; ] flush I
§ STAGING REGSTR, =---=~=-- > ! I
1 (ECSYSFLUSHA)
\ 7/
xmpage = n / xmpage = 3
"'XM PAGE POINTER ~--=r=-- > / N\
j(ECXMPAGE)
N/
datahit = n / datahit = @
* DATA HIT FLAGS —-=====w- > / \

v (ECDATAHIT)

Tiringe diasaram fcr FETCH flusk i¢ icentical,
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APPENDIX G = FREEZE CONTROL OIAGNOSYIC MCDULE

FEATURES:

= Allows the disabline of the following errors reported to
FRICTLAL:

1= FPQ2ERRT, FPO2ERRO.,

2= INTPERR1, INTPERRO,

3= All data path related errofrse.

4

FROQCTLER (by setting FROERRDIS).
5 all dead freeze conditions (by setting DFRZIDIS).

= Enables the mwonitoring of all the errocr conditions
feedino FRZCTLA4,

-~ Epasbles the monitoring of all live freeze signals,
= Allows the disabling of all Live freeze conditions.
= Adlows the disablino of all dead freeze conditions.
- Allows wonitorineg of some internal FRI(CTL4 states,

= Allows the disabling of the SFWE regardless of any
live/dead freeze,

= Allows forcing the X¥ module into & dead freeze state
for a couple of clocks and then waking it up.

- Allows forcino the X¥ module into a live freeze state
for a couple of clocks and then wesking it up.

= Helps isolate the source of the errors earrivineg 1in
FRZICTLL. (whether XKC or XWD)
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APPENDIX G - FREEZE CONTROL DIAGNOSTIC MODULE <(Continued)

OPERATION:

The diagnostic module accepts commands via a *TEST CODE?,
This code will evertually provide the microcode with »
SFREEZE CODE'.

The "FREEZE COPE' will relay the status of the recguested
signal or will transwmit the signals thewmselves to the data
peth where microcode will be able teo branch on.

The following is a set of tables that assist the coder to
write the necessary code to test the XM freeze logice

TO LCAD A °*TEST CODE®:

= INTCHD = {b |
2= ROCHMD = 00 | Load enable
T~ ROQSPADR=-% = 1 |

TEST CODE BIY
TEST CODE BIT

4= RQSPADR=C 4
3
TEST CODF BIT 2
1
0

5= PMBFUN(C-2
6= PMBFUNC=2
7= PFBFUNC-1
8= PNMNBFUNC=D

TEST CODE BIT
TEST CODE BIT

TEST CODF

M camppny W o

§onwon N

NOTF: =No other combination of load enable will load the
TEST CODE.
=The desired TEST CODE must be present along with @
Lload enable simudtanecusly.

TO RESET A °*TEST CODE*®:

- mn n SR S GR D o T G O W e s T e s e

1= INTCHD = {F _| clear *TEST CODE"
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APPENDIX 6 = FREEZE CONTROL DIAGNOSTIC MOPULE (Continued)

TABLE OF °TEST CODES® AND THEIR FUNCTIONS:

e G DGR D e R e G D TR R G e T T WD G R O O G un D W0 S D G o0 R @ o 0 D D S

TEST CODE(HEX) FUNCTION FREEZE CODE(birary)
______________________________________________________________________ '
1= 06 NO OPERATION 0000 |
..................................................................... :
2= G1 FONITOR ANY SE@1 ERROR 101GCOFFY/1101C(ON) |
..................................................................... :
- 02 MONITGR ANY SEQ? ERROR 1016C0FF)/71101CCN) |
e e e e e e e e e e e e e e e e e e e e e e :
4= G3 FONITOR ANY FPG2 ERROR 101CCOFF) /711G1CON)
e e e e e e e e e e e e e e e e e e e e e e e e e :
5= 84 FONITOR ANY INTRPT ERROR 101C(OFF) /71101 CoN) |
e e e e e e e e e e e e e e e e e :
6~ 0s MONITOR TIMER ERROR 1010COFF) /71101 CON) ]
.................................................................... :
7= 0e MONITOR FRGCTL ERROR T010CO0FFY/1101CON) |
_--_-_-____-___---------------------------_-------_-------;-----;---:
§= g7 FONITOR YECERROR 1G10C0FF) 7990G1CON) |
e e e e e e e e e e e e e e e e et e e e :
9= a8 MONITOR ANY PMUX ERRGCR T1010C0FF) 71101 CON) ]
.................................................................... :
i0- 09 FONITOR ANY REWAU ERROR T010C(0FFY/110G91¢CON) |
e e e e e e e e e e o e e e e e e e e e e e :
11- A FONITOR ANY REAN ERROR 1010CO0FF)/71101¢CON) |
e e e e e e e e e e e e e e e e e e e e e e e e e |
]

12= 4B MONITOR RECTAG ERROR 1C10C0FF) /711G1COoN) |

e e G T D R - > S e R A S WD N W D e N R G e D £ G A NI Dy e e e A N D e G Dy Aoy I e e e s R CID W KD W N G A e

we=eUNTSYS Prior kritten Consent Required for Disclosure Of This Data===U0000390



| 1993 5204
UNISYS CORPCRATION fomemee e eec e e e e +
ENTRY/MEDIUM SYSTEMS GROUP i
PASADENA DEVELOPMENT CENTER | V500 EXECUTE MODULE (XM)
|
UNISYS Rt T el
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Page 229

APPENDIX G = FREEZE CONTROL DPIAGNOSTIC MODULE (Continued)

TABLE OF °*TEST CODES® AND THEIR FUNCTIONS:

TEST CODE(HEX) FUNCTION FREEZE CODE(binary)
..................................................................... |
13- 0c¢ MONITOR RELM ERROR 1010CO0FF) /71101 CON) |
.................................................................... :
14- oD MONITOR FETCH ERROR 1010CO0FEY/11G1¢CON) |
.................................................................... :
15= OE MONITOR ANY DFATH ERROR 1C10COFF) /71101 CON)Y |
.................................................................... ;
1¢6= OF MONITOR CREGEROR 101GCO0FF) /71901CON) |}
..................................................................... :
17= 10 FONITOR EFPROBALY 10106COFFY /1101 CoN) |
__-----_-___--_------_---__--__---_---_-_----------_----_-_----;_--_:
18-~ 11 FONITOR FUTURERR T101CGCOFFY /1101 CON) |
e e e e e e o e e e e e e e e e e e e e e e e :
16- 12 FONITOR ENGFPAGE 1010 (0FFY/1101¢CON) |
e e e e e e e e e e e e e e e e e e e e e e e e o e e e e e ;
2G- 13 FONITOR ENORDATA 1010C0FF)71101¢oN) |
S S |

|
21- 14 MONITOR AWISBUSY 1610C0FF)Y/Z1101CoN) |
.................................................................... :
22- 15 MONITOR OK2STOP 1010C0FF)/1101¢CoN) |
e e e e e e e e e e e e e e e e e e e e 2 o e e :
23- 16 REFORT STATUS OF: OK2STOP/NOFPAGE/NORDATA/AWBUSY]
_-----_-_______-_---__----------_-------___;-------_----__------;--_;
2h= 17 FONITOR ETIMEOUT 1010CO0FF) 79101C0N) |

G G G G e . D . e S G e T N N A e S i T i S T S T R e T e B S e € T A e T GO Y S e T A W W e e R
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APPENDIX G = FREEZE CONTROL DIAGNOSTIC MODULE <(Continued)

TABLF OF °*TESY CODES® AND THEIR FUNCTIONS:

TEST CODE{HEX) FUNCTION FREEZE CODE(binary)
............................. |

25= 18 FORCE A 2 CLOCK DEAD FRFEZE - |
_____________________________________________________________________ !
|

26- 19 FORCE A 2 CLOCK LIVE FREEZE - |
____________________________________________________________________ |
|

27~ 1A DISABLE FPGZ2 ERROR REPORTING == |
.................................................................... }
28~ 1B DISABLE ALL DATA PATH ERFORS = i
..................................................................... :
29- ic DISABLE INTRPT ERROR REPORTING - |
o e o e —— e e e ;
30- () REPORT STATUS OF: FUTERR/NORDAT/FROHOLD/TCODPRTYI
.................................................................... !
!

3f= 1€ DISABLE SCRATCHFAD WRITE ENABLE - |
.................................................................... ;
32= 1F REPORT STATUS OF: ERROROK/CREGERR/AWBUSY/XKDFRZ |

o D e Dy G D Y WO e D W M e D A i e T e D i D g D M T e G D D A I e e A D W e DS e A G o G D 0 A G A D 0

E: =In case of FUTURERR,NORDATA, ERROROK,CREGERR,AWBUSY R XMDFRZ
= the registered outputs ere repcorted, micrccode has to take
this fact into consideration. This applies to TEST CODES 1D R
1F only,
=FREFZE CODES with dashes implies that they are not needed and
they are not known. (don't cares)
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AFPENDIX G = FREEZE COMTROL DIAGNOSTIC MODULE (Continued)

STATUS OF FREEZE SIGNALS DURINC EACK TESTCODE:

CCPES (01=-17)C1D)C1F)
disable: OK2STCPH,EHOLD,EDFRZ,MODNPROK,MODBROKE, FETCHERR, HOLDAF
HOLOEFFPO.
epable : SFWENOKZ2/1 (if they 8re on) XMDERDIS.

CCDES (QC)(1a=-10C)
disatle: no output signals.

CODES (1E)
disable: SPWENCK1/2

COCES (1&-19)
disable: MODNEROK,MODBROKE,CKZ2STOPH,SFWENOKT1/2 (for 2 clocks)
engble ¢ EDFRZ,EHOLD (fcr ¢ clocks and then disables ther)

18 causes 2 2 clcock dead freeze,
19 causes a 2 clock live freeze.

CGDES (1E)
intkitits the reception of sll X¥D related errors by turning on

XMCERDIS and ignorinag all returning XMD errors.
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