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CHATER |
CITARACTERISTICS AND SPECIFICATIONS

i INTROMYL O TICRY

The MST1-M s e metal axude semicenductor (MOS) rendem sceess mermery [BAM 2 desned e he
paed wick Lhe FTXP-11 Unshas oo excerded Unibos, The memory as-arnes the role ol o sbave device o
Fhe FLIAP- 1T processor or Lany 2eripheral device desirszated Bos musler. The 350 0-M atilieses oo oercor
wirrecdion code  ECC7 1o nereese the rellabilile of Lhe memuery. There cre twa versime ul Lhe B 510-
M othe BISTE-MA MMAT22-A40 which provides pdk ® 18-hil Cula storage: and the M301-MB
IMETZ2-BAy which provices 128K X 18-hil duta storups. Mote chat e vwes versions gre diflece iy led
by che tacal memory cupacity avaiinble on the sodole.

1.7 GENTRAL DESCRIPTION

The MEN-M consiets of @ single hes-hepht codole (MET22) that contains the Unihus/estended
Cribus iclecluce. lwming and control Jegic, ermr cozrscling code (CCC) lovic, and o MOKS stompe
arcay. The medule olee containg cirewiiey Jor ECC-initcization and mmecary refresh, sod o control
artd sLetus regisler (CSRD.

The memauey sterting addoese vz beselal any 82K boundary within tie [ 25K Umbuws address space or
AR calended Uoibuz addrces space. A The extended Unibus coutaing 22 address Iines as wpposed Lo
TE Ulnibwe addrezs lines 3 The MENT M rescrvcs e op 4B of e Unibus ob estended Unibos address
spans Fror che F0) peripheral page. The MELD M alao olloes addzess inlerledvi-e butwsen e riemory
=odules that have the 2@me sLeraee Sepacily.

The MOS storaee armuy > coolipered iz 39-bil words which consist ol 2 Th-bet PTYP-1T wores amed 7
chieck Lile peneraied by the ECC Tusic, The errer correction coda allows the M S11-M 2o deteel 4
sinele-bit or docble-bit croar wachin the X-bic word. snd coocarreet 3 single-lnz data erree. & dauble-hit
erriir s nul cortecied by the METE-M and cen couse @ pancy erear rrap. A singla-hor error is beans
parent to Lhe TUnihus/estended Timbos,

The memory slerage clemezts ace 1604 2 [-bie MOS dynamic RAM devices, The MOS soosape qrmay
canlains 39 el [hese devices foe cech 22K bang ol TDP-1T memery: e, 1 128K memory gantains 156
stargge devees. 3 04K ooy Sootaiie 78 starsee devices, The MOS slerape devices sre periodically
refreshed by apociallvtimed, relvesh oveles, eseculed by e BISTI-M s that the dats and check hils
remtain walid,

Nimee the MOE storage deovices cle volalile (dula i met retained when pawes i list), o batrery backup
aniz s Avalahle as as ention o suppart the MOS power supply repulazeris), Therefore, de noweer is
wvatlable 1o MOG memary anly tara Simed e duing anae power Geilore, The MS1-M memosy
nilule has seputs Tar £12V power and two saurces of 13V powel, designated +3 VER and 45 .,
lhe =12 % and +3 YHR medole inpuls are Dutleey supposled ducing an ac powes Tailure; the +35 %
input s net hartery supparted, The power disteibotion lines on e module are arruzped o asom-
medate the use ol the hastery backup oplicn. Tn the balery suppan made. poweer 25 wsed anly ta
refresh the MOS slerage accay oo Lhat ballery bachup dme and thersfore dats setention time are
maximized. A green LEL onothe module stan s e s Tong us po@sr o cpplied o the +5 ¥ 08 ot
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IT +35 ¥BB (and thercfore detad was lost doring an ac powsr railure, the M511-M perfarms snoerror
perrec vz intliahze (1OC PNIT operation afer the pawer-op, For gn FOU INIT operation, hgice | s
and Lhe corresponding check it patlers are sericten paice inne all 3%-Bi word Jocaticns in the MOS
sloraee crray, Sjgnal AC Lo s saierved by the momiary while he FOC ITNIT operatios s in procress.

The canlral and sustus regizeer (CSRT the MBI wilaws program contral of certain FUE Fung-
vions wnd steres disgnesoe mformeation iFan corer has occurred, The CRR o 5 cwn adidress intqe
1/ pecipheral pape, and can be rgad or waitlco inoo by any device desicnated as bus master, gven
during a mersary relrest cvele.

Although the MO% storage array 5 conlipured i 3U-hit words, the Bes mesier sees e MST-M oo o
standard [6-IiL memory. The memeey tesponse o the Taor types of daca cransrers (DATEL DATIR,
DATCY, and DATOE) i dizcusied in the Niellowing parsgraphs,

1.21 DATI ar DATIF Duara Transter

Memory responds toa AT or DYATIP dats transfzr by porferming @ read ovele, 4 T3 LTP dats
tranaler = interpreted wa g DA 1T Phe 18-k ward which concaens rhe reguested darg (s refricved (mam
the MICKS storups artuy, and 7 check hits are caleoluted basee oz 1ke 32 retreved dutn s, The newly
calculated check Bits ore chen compared e the seven retrieved check B creating seven symdrome his,
A laeicul |in Lhe syndrome bit patiern indicates anoerrer in the 39-ki word: an odd numher ol eeical
Is inchentes o simple-hiv serar while an even number of logical T~ indicsies o double-bit erros, 5 oo
errar is delected, the memory places the requested Lh-Rit Cata sin the Tiniousfestended Vmbos o
asserls the 35YMN s1onal

M a single-bit erroer is delectsd duringe @ oread cecle, Gie MS0-M miules the fellowing action:
[. A single-bat ereor williin che 22 data hils s corrested
2, Bitdjn Lhe C5R s 501 10 ]
300 Apactal oddeess ol the cequested data i recorded inthe CSR.TOSE bt 15 s elesred ra
4. The requestcd 16-bie data and e 38YN sigzs] wreesserted anghe Lribus/exrendad Looabus
alter a delay ol approsimately 70 os. Therefore, the memory acoess 10 g s incressed doe Lo
sicigle-bitl grrar,
Mt 1AL the syodrome bi1s ace used o derermine iF1he simgle-lns errar 1 contamed in the selrieeed
dala or check bits, and o isalace 3 bad daga hit. & cheek bit errer is nob eorrected; however, the clher

single-Iin ceror reagiinns are (hc samae.

M o dewble-bic error js detected i7 15 nat eorrected. Flowsver, Lhe coemory izilioles Lthe Tellowing ac-
13115

L. Bt 15 inthe O8K g see ta 1

2, Aored LFYonche modole wees on, providing o visoid indicacien ol s deabla-t (uneormeo-
table) ¢rrar

1. A panis] address af the requested data is recorded in e TSR Ay address informetion
relating 1o a proviows ermar s destrivyed

4. L ki@ oy the ©5K s s¢l, the memary asseres LS PRI wheek wirny the processer thal 4
double-bil funcorcectable} erroc has accurred,
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The cequested (8-bil data and the 853¥ N sipgnal are asserled e Lhe Unibas/cuanded Linthue
wlier a deloy ol uppoosimately 70, Therelore, the memary aooess Img igopgrassed duwe by a
drruhle-bin eror.

1.2.2 DYATO ar DDATOHD Data Transfer

Memuoery reapends e o DATO o DATOB dati wassler by pecleomiog & rgad-medify wore {K MW
cwcle, Thuring e ivsy portion of 11e BRMW cvele The datg Daelz) suppled ny tiog nus misster sre
Lleled i Jrom “he Unibos/caendsd Unibus and the 5% Mosigaal is asserred, The 39-lz ward whigh
inelodles the desived PO Tocatioo is then vetrieved From che MO ssocage asry. Based on the 32
relsivesd data its. T check Dils are caleulited and then campared o 17g retrievee echegk hits, engating 7
syndieme bits, Tee syodacome his avcexamingd 1o decermize iF b 39-bic word corgsns a s'ngle-hit ar
Goulble-hit crivre. & atagle-bcy o in the dasa s correeesd, ool a doulle biserropm che 39 b ward is
et Tocresied

I'he mampezlation ot data durimg the -emaining portion af the RMW cveicis the same for e noerros or
corrected errar conditian. 1 Tie 34-hif weord is modified he migrEing 1he duca byledsh supplied by 1he huy
master with the nld dasa byegs fram che storage arras, Chegk s are geperates hasgd anche foar dat
hvees, and the modified 39-hic weard is cren wecitean it 1he MO storege arcay., For o DA T8 dua
transter, the madifed 3-Ix ward gantaing 2 new hytes, rwa ald byigs and seven sow oeck birs, For i
24 TOH. the modified word cantaing ene new bete, three ald yres and gsoven new chock Bits

Fu douhle-hit greor i detecied doring e Nzst portion of e BMW svcle. ths four bretes ol old dac
and the ald cheek Poas are reacoen inta the MON slorage array, Therelove, O double-hit crrar is
nreserved and will he lagged if the 39-hit ward ‘s retrieved durng o AT ar DA VTR deta transter,
Tre duts supplisd by the hus masier i last.

1.3 SPECIFICATIONS

131 Fumcthenal Specaficniins
Clapacity
METL-WA 540004 K rweards ]
MSTI-ME 131072012k words F T6BI PP el
Eolresh Timing
Ceile Lirme Bl nslvpicaly 675 nn (Masimuni;

E epelitzan cale Onecveleevery: 12,5 microseconds (Lypival)
L1235 cbuicr oatcunnds | lustesl)
13,73 rieroseconds fsluwest)

NOTE
Kulvesh cycle time is delived as Owe toe ilerval Te-
rween the asserdon ol REF R EQ (11 H and the nena-
rion of YIB5Y 1. These signals are nternal (o U
menLoty nodule.

ECC INIT Time 450 ms (maximwmy

MOTE
EOC IMNIT time is defined a5 the Gime interol be-
(weet the gepatioo of DIC LO (ut dhe cuntput of the
e ory ceeeiter) und the nepation of AC 10O (un the
Llnibus/exiended Unibusi by the memory,

Aveess wnd Cyele Times (Table 1-7)



Table b-1  Agegse and Uyode Tins

Aooes Thlee s Cocle Tinee 1
Lracs Tronshier Typivul | Waximum Ta pical Ma cimum
AT RATT hefemr e NS e e ! Ok TR0 LI IRT iU L
Tra T a Do PO T ey 220 R WA e}
NaTTATIP TSR ol 12
MEATOR TIATOROCER Js [

NOTES

1. Accedd Ueke - The Lime inlerval helween memory ceception nf MAY™ (st the ioput of the bos reecivest and che
asseclion of 335 % un che Unibus extended Unibos.

Cycle time - The Hime intervnl between memory regeption of M5YMN {at the oopur of the bus reccivert and the
negacisn nF YMASY T, Signel MASY L is internnl o che meniony medule.

2. [frhe memaory is agcessed By g bus master duriog a refresh oycke. che deda twansker is delayed woril tie refeesh epele is
completed. In the worse case, menwny acccss and orpcle tlhmes are Lweeeased by the enlive refresh lime; 620 ns
[tvpieal], §75 ns (maximum), Access fo the CSR 15 not affecied by a vefresh cpebe.

LA Fleetrical Speeifications

YVoltnge Reguirgment> +53Y 23 muscipple =02V pp
FAIVEODE 5%, as ripole =02 Y pop
4 L2V 235, mmas ripple — LV pen
L2 4 [, mas ripple = 1TV pen

Cuerers and Power Requirgments {1abies 1-2 and 1-3)

Tahlc 1-3  Currenr Regalrensenis

RV t5 v R ALY [ RS
Sy Aitiee
Rlmary — L — -
L ipting 'y lax Tep Max T Wax Tyvp ux Twp Klax
N A A q.0 A I xA A HwA HEmA | LIEA LA U254 | GHA
K51 W E ia A q0a 12a 134 ShmaA S | A Do LT A 12 A

NOTES

1. The tital module consecmposes of 3 ¥ coerent ducing wornal opeoacion is equaloo the sum of the —5 Y and - 5 ¥itl
rutings.

2. The stnndby and active ratings for+3 ¥, -5 YBE and — 17 ¥ are the sgme. The putrent drawn frumthe | 12V supply
varics diceerky with the frequency of npetulion; e, Lhe staled +12 ¥ active ratings sec obralned ara | microseeond
repetition cotes Inteclenving con adnwesl deow bbe Lse cofeent diaw o fromothe +12 V sapply depending on bo s ovechesd
(g, too iocerlepved MS11-MHE modoles can collectively cossume up ke 4 A as oppodcd 0 2 A for the
noolnterleeved sasc),



Table 1-3  Dydad Modude Powcr Requircmends

Srumdby dorlre Buttery Backhup Mode
Sleimwry L e— g
Lipliun Tup May T Ml T¥p hTRx
B [1- M AT 145 W Al 91,7 W lw TS Wy
MEl1-MA ALY Thoo W W d41W AW R

133 Physical und Eoviconmental Specilications
Module desirnalion

MSH-MA METIZ-AA Allversionsare hex-heizzimuliayes, 200 % 38| o
MS1I-MB METIZHA .5 X 15 inches)

Chperaliza lemperalule Sn SO0 A 1220 B
ETumicity 10 ra 932, [-ancondensing

1.4 RELATED DOCLUNEMNTS
Additonal relerenee tnfoeat on can oe fannd 10 che documents Dried beiow.

Tiflg Docomient Mo, Asailability

FI2P-11 Peripharals Elandbook EB-0596] Hardoapy anly
FIPP-11/N4 0347545 755 260 Process e Flaml ook EB-0%344 Hardeapy e
PIAF-1 1744 Users Licde CE-11063-UG Hyrdeops nnl

These docwzzents cun be ardered o

Thipital Cywpowenl Corpocalivn
444 Whitney Sreel
Foarthbgire, MaA (552

Artn: Communication Services (NE2MI S
CCustomer Serviges Scoesion

For informatien cancerning Microfiche Libramiss, contast:
Digilal Equipmess Corporalion
Micropublishing Greup

PES-2TI2
Maviiard, Ma 754
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CHAFPIER 2
INSTALLATION AMND PROGRAMMING

21 GENERAL

Thischapler presents the informalion necessary Zos nstallatios and poogeamming el the MESTE-5 and
apnhes 1o both versians af the memary, Tnstallstion pregedoces include swiccl Sioam per seiings, k-
lane plucement, powes valtape checks, and MATNDEC Sesting. Programming infermation includes o
disewssion ol B assipnments in the control and stalus repister (CSER).

I INSTALLATIOM

221 Swilch and Jumper Confipunlions

The BSTE-M conteins lwo jumpers and Dvo seilchpacks: one switehpack cantaing four swilcaes (51-1
thrisueh S51-47 and e ather containe enlil swilches (52-1 raopl 2.8 The lacaticn of the jumpars
and swilcies 15 shown in Tiguze 2-10 The swilchies are used Lo specity the memory slarting address,
interlzaved or nocinlerleaved operation, and the TSR sddress. Dnibus oo extended Unisus oparalion
s specified by jumper Wl Jumoper W2 s reluled Lo the slerase capaciy wl Uhe memosy and sheood net
be Lunpered with 2o the Tield.

A1
FOF SETTING lbL.D
SRR AN FR -

s A 4 Y ga

== == =—F INETA L
| j E‘-l J #1700
: I ST
| T SIRE FATIAN

l ] = e

l E . | 1 1

nT 5 tH]
JUMPER'W™ 5.0 ZERD DHM =0R ZETTIMG THE W EMDR™
FEZIATOR ATAFT NG LOORESS AMT FOA
@ JLMPEF Wz 15 NOT SHOW™ SINCE 'T WTER _EAWEON WTER _ExXWs
ST NG i TAw e 2y EELESTICN
THEFIZ_> ascd
Fieare 2-1 Swoitek asd Junper Lacaline s



2.2 1.1 Memory Addressing

FOP-11 Memory Coventigns - The MS1-B ocan be ssed wils the PDE-L Unibus o eslesded
Lliibus, Memory in these costpuler systems provides storags fos Ta-hie dele wards, each contining
Loy B-biit Dytes, These Dvies are identifed o low o hioh, as shown below,

I I I I 1 I | I
NG o-TE Lo B~TE
1 . 1 1 1 1 1 1 1 1 1
1= o xrn HE
NER CATADITI D"l LIS

a. g

Euch byle 15 eddresulle and bas 205 s address leea:Zon low bvees are even-num hered s high ayles
are odd-nambered. Words ae cddeessed by cven aumbered Incarinons anly, wsd rhe high iodd) beie lor
guch word i3 avtomatigally inglpded.

YVia the Unilus, 131,072 (128K words or 262,140 1230K 0 beles can be addressed, 207152 (0K K)
wds or 4, 194,034 0UNK G hetes oo Do addressed via che extznded Lnihos, Facl avte o anone
Lzibus momory s spearied by g d-dige oocl nomber, bal with e ealended Lnibuis, % digic nery
sumbers are gsed  The addies r ange 18 DINLN=T77777 an the Unibus and O0O00ON0- 17777777 an the
extended Unibus (Figure 2-2)

- % 1BUS ADDHE R At SNTER S L IR S i 3T Fre)

Lis I | LE Ed L
T
| i
ER T"-i.'.F:- . - 1 e —
1
PLEITINT I| MG L e Inny Pl ey e
SR ) LUK 10 ol b W
axewa | LR RN | R
e R AN NI PN
]
\"'-=—"'FJ-._-“"-= '\""-\_.—l'""_'_|-\'"|=
17T Taae 1reama Cpeerika
BEE] et | Iddfasth TIIRSTM
e [0 T e 17777 i I
[“T PR LTI
Tigury Z-7 lige Socosbls [atn Locatiza

I:.-\.I
[ ]



The memory address deeoding lopic responds 1o the fmary coivaient of the aotal oldress, Toe bina y
couivilent of DHOTTTIE 1w shown helmae, The M50 1-M decades 2z Ta-bit addiess 1ATT-A001 an the
Laibusz ar o 22-hit sddress {A21-A00 an the extendsd Linthos

EU Rl Ry TR R |

i E I n e 1| =1 o 1] H [11] o ul Lr TTIGITION

- T LI B T 1

I T T - —_—r

#-.' oo | ow uJuJ—:- n|_l.| 1 - v vy e o | meamv
L —_— —_———

i [

LT W, ]

|'l|- LHM:E L apanrmiE 4

l_ ——meme T TEME SF I IALL AT S 0%6E

T T ]

I'he sddress space op g s oceupicd by o memery module i determaeed by Vi mosiory slartine
address, storge capgcity, and inlesleaving indoarmoliosz, A umcue starling address 15 seiecied by
gwriches an the ME11-% which coarresponad foaddrgss hus AZT AT cothe gstonslod Lhngbay ar A7
vn Lhe Vmbas, Bor noninterlesved operatian, the lock af addresses acoupied Sy cach zoduls s
conlinuous, Table 2-1 Tsts the neninterlerved, ozl add ress tenges of the BSTT-M warsions and Lhe
asstcialad snddress beis whiek dezermine che weord ocation worhin the madole. A ddpess hit ADD s used
L select a daty byic during & DA TOHR hus oyele.

Table: 2-1  WS11-% Address Banges  Somiorerlcared

eminy Thetal Addreas Auasticiacal
Licaiunarion Staraprs ©apueiry Range T Moudilerlcased) Aiddresa Bita
BN B3_5145 wivrds HEIRION= T7 75T A Lhe A

(13072 avles)

RS -M B SALRE wmarnds TCR I TH LY R A A
(2G5 T )

Yemory Sinrting Address Selection - The memarty soerting sddress s the lawest nus address @a which
e MSIL-M responds i the noninterlezved mode, The starting address most he asogned o3 R4k
Roindary wiihin (e 25K Unibos address space or 2038 R exlended Unibus sddress spice. The start-
g, address iz assigned by mucually selling e sailches, 52-1 Lthroogh 52-5; to the appeopriste posi-
tising for the dasired [ocation (Tall: 2220

2-1



Tabbe 2= Staring Addeesy Cumbisuratiuns

Sratrlng ddainess i Swirch I'agirians . .
SI-5 L1-4 13 Ri-E 5I-1
Tuc|mal Cldal 1AL JAMI YL EAEY 1A1T
nk Argn e 01y NN i i
i<k QU LA (| W13y it J-F
174K JLEOamn ] (| ] T [t
42K aldngran L i Ly LHE 1k
il 4 XN LI L | QoFF b (b
T A 1 P OFF LR LT
Rh (LN vl ] ik F 4R kb
AdKE LNl LAY 1 ik F LA ga
3 Ik [aldErEln (1Y - (Y] [ kb
“ikk SN Ok R 1% L] [
HE N 8 A0 (], LI 01y Rl Ukl
Mk SR O LEE | [IF an
Mok B s tIFI- ol [N L
Rk [ AN (B HEF LIkl [ LM
HAORE TR (R 1LY JEF aFF [k {3
whiik (AN I el JFF [k F BT
I 45 (MDA T kM LH ] 1 [
[TEEHIN R M OFF CIhy | [ La'r
1152 | ITEN N OTE s 1 ] 3 LY.
lx1hk (WS LT arr O . CikF LFF
| 2=k, | AL OFT LRIy VIR o ™
Lizdh [ O NHCT I arnr EEhY TIFF 1 aFF
Il IR AT e LAsY 1 VIS ™)
11iZh I RR LK T LIkF L L o onrr
Ixdiok LTI LIk [AFF LR LI L™
el R KIY LIk F [AFF LR LI o
1454 b TENENXI L1FF LAk Lo ¥ 14
172=k 1 =1ENXI [0 o L [ DG LT
I ViZh [ELHEIEN LT il {5 i i
1435k I F 1NN LT nIN a1’ Vil algk
ik 1INl 1k Lall T T I
Tdid R 174NNk {171 [rr IFI T Orn

Bwirches 852-1 throwgh %2-3 corecspond 10 addrecss hits A17-A21 respectieely on the escended Linilbus,
A cswiteh in the QOFF position correspands Lo a Jagizal |.

MNOTE
Switches 52-2 thrsugh 51-5 should he sel o the O™
posilion i’ the MST11-M s wsied with the PDVP-11
Unibus.

E'nibus ot exlended Tinibhus operation of the BIS1E-M b selected by jompe: Wit

AR &p ecifes exlended Tonibus operation
Wil Specifes Tinihoe operaticn

Interlewre ! Woninterdente Selection — A cantnuius [noninterleaved) address block can e assigned 1o
each M5 -B modele. or an address block can be interleaved Between twa MSTL-M modules chat
have he same slarage capacity. Figure 2-3 shows 1w | 28K memaries in e inecleaved mode and the
corrsspondinge neoainerleaved mode.
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Figare 2-2 Ioioe caseld Yoerses Bonincerlonved Semary dtearization of Peo AR Memery ks

Far noninterleaved operation of o 128K ur 64K memory. swilches 52-6 chroogh 52-% should be OTF
and cacl module shauld be aesipned o unigue storling address [ Tubie X-2).

Except lor the addrese ranges involved, interleased aperation for Ivo 64K memocies B the same ae Tar
Lwes 128K memuorics. When two 128K madules ace interleaved, ane mummocy is assipned oll the even
dddressed words within a 256K hlovk nf word addresses: che sceamd memary is asgigned all the add
addressed words in the ssme hlock, Address bie ADL is veed Lo dezeemine i o word is sven or add
wcddressed. If comsoomivgly addecssed words are avvessed by the bos master Tor o DATG or DATOR
data tramslee, 1he vy remories are gccessed gltemutel e 5o che memory ovcles can overlap, Therefere,

Ehe Trus masior sees a ceduchion o memory eyvele time Taverzmsd aver a nomber af I3 T wr DATOHR
data transices).



T apecify interleaved operation, seitche: 326 threueh $2-8 should ne el Lo che sppronriate postions
an gaeh mmadule s Faale 2-31, and hoth ~odoles should be assianed e same stacing address ( Table 2-
2 Yhe assigned siarting addecss [or teeo decleaesd 125K 08k modules is the Towesl address in Lthe
ZENE [ 2KE Y hlock,

luhle: 2.3 Inderlowey Yiide Sselecilon

Suigeh Posirigng Mlude
H2 ot %17 k1
[Nl (HIND IS e Fernitesles vad Manviy
W B IR Ceng inrerlgiresd meraasry coorains Thoe e add ressos woosda (A0 =g
| onr (™ Szaand e saved memars ) coclaing iheod d Lodiciaed waads Lan -1y
MNOTE

The five remaining switch confMgurations that are wot
lizted zhould never he used.

For inlecleaved operation en Lhe exlended Unibus, sddrees Beos ATR-A02 cetermione che woard lacacinn
willtin o 128k medule; ALT-A02 wee cred far g ddk modole, Add-ess e A is nsed oo seloer o daty
bBeleduring 2 DATOB bus crcle Woate thatan the Dnihus enly twa G K madndzs g e innerlegeed.

2.0 C8R Address Sclection — The vozieo] and sietos regisler (0 3R cun ke read oo writtenointa v
Lhe Lnibus/exeended Uliniboas, =een durine o memare refresh oycle, Address decodine lare in Lhe
M5 M gpeeifics The CER addicss in 1w rangs VF2ID0-TT 2138 oo Unibos operalion e 17772 100-
17720560 For extended Uinibus aparation Four switghez, 3001 through 5.-3, sclect Lie espel CSE
ardress (lable 2-91 Switehes 51-1 theauel 81-4 corpespend o addzess s AD-AQL respectively; o
switeh in the OF F paswion car-csponds ©a 2 togical | The CSKE 03 alwers actessed a5 a7 enlire data
wnld gingg it A i3 e decoded b che CSKE add-ess loanie,

The CUSE address has no relesaince ta the memore sterione sddress, soorere capacity, or raerleacs
mmle ool the MET1-M. Howeever {ur nogenivational purposes anly. 0 may be helplcl on o pn the C5R
acedress onodecirdanes wilh Lhe sssiened memarye slarting acedress (e ssaapn e loweel USE acdress
L wpe roduie whick has the Lieest memuory startinge cddress), Belween twvooimterlzaved madule.
aseiizn Lhe ower CEE acdres. Lo the rnodule that conlains the seen cddressed words {Tuble 2235

Table 2=l 5K Address Sdeclion

Swileln Positlons
L nihu- Iacemded | nilis S51-1 S51-1 R1-% 51-d
Adilress Aldress 1404 EEH 111 14l
RO N1 1% (]38 [ 1
L e (14 [ | (] LAFF
L (14 [ ol LN
Iy (1% 1% NI LiFF
TILIIG [l (WIgh [ | LAY
O B LHL alr [y L3tk
g 1 VAT [IFI1 [N
2R v INN WIDN Ll
751020 0 TeE JaIR L] o8 I
TV1L1% : 0T 4 LA HF
B RORLAE | orr LA I L] o o ol 8
T2 FICE T 0l P 12=F HR
TAA0 T AN [WIRNE 13 F o L
Tz |3372 A2 0l Lk} ey En
77114 1705 M 1l [hFE LF= s
I AN 1372 8 orr Lal1 L3FE 1FF




2122 Buckplune Placement
The MEI-W jzcampatiblewith the POYP-1Y Locibs ar the extended Lncbs (ELH whees s che s ain
crernary busg ict e L1144,

Wlen used weith the PIYE-11 7544, the RS- shanld be inseried irne sy one ol slotsd hroogh 12090
1w processor Tuckplang (part na, T0-TR8O2-0 Siots % trrough 12, sechome= A und B contain the
galended Lnibus

Fuor Uil apericion, e W51 -8 oahould beonserred icto gny skt oinog hackplate ha comoome-
modificd Lopibos connegtars in sections A and B Fot examalic

120112 Stz 2 thrneph 8
1IMM1-C Slist= 2 und

The MEN-M and ocher =emory cepes (eneen? the MEL-Lare moiped]e exclusive w th respeet (o rhe
puckplaie sinee the M35 requives = 128 pawaer, Tho hacspoans Sonneetions oaed by the M5 -M

ae Listed in Taqa'e 23

2.1.0  Power Yaoltage Check
Crace primary powsr has heen turned on. the Ao powsr vollages Deted oelowe shauld be chieched ai Lhe
hackplane,

Valtage and Tolerance Hockplane Finis!
+3W 8%, mas rippie = 1LY pop AAT BAL (A
+3 W EH =5%, mux ripple = 0.2 ¥ p-p K]
=12V £3%, muxTipple = 1 ¥ pop AR
=12V £ muxopple =1 Y pn A%l

224 MAINDEC Testing

The M-I Momory Faoorcizer (MAINDIEC [ CEMEMD) diggnostic progran shoold Beogsed
with the BM511-M memory madule. Tooverity proper aperition of the memery, rin man passzs ot ihe
disgenostic. Ba douhlz grrorsare permityed. Aleo, verdy that the pragram princent agrees with 1he wtal
memory in the sustam,

23 (MNE BT ASSIGNMENT

I he control 306 sriajus chis.[cr CUSE Y i the MSLM pllnws ppogram coenliel ol certain FCC Tons-
cions and cencsing diagnescic inkarmaton iF an e hags oeenred. Toe CSK s agsigned an gddress
und can be gecseed by o bus mester vio she Unions Sextended Linmhus, eve- dAuring s mamaory refresh
eyvele, Bome USK bils wre cleared by {he sssertion of BLUS INTU L This signal is assorled lor o shorl
time slrer sysle power has enmg up o 0 Jesponss e a resel sl ruclion. The SR bilassignments are
lustrated in bigure 2-4 and are desgrihed as follows

i ol IMis i, whes setta 1, allows the asscrfioe of HUS PE LD when
Llncarreclable Erro: BL'S S5% M L ois asserzed. a7 an uneorrectable srret 5 detocied
Indizasion Enable duting & memary read eyvele (g, with erres cnrreetinn cnabled,

BUS BB L is wsssrted o1 a dooble-bot eroor. With errec corrse-
ton disabled, BUAS PO L is asseried for g songle-hil or donble-ht
crromy. Bic [ ean he read nt loaded by the program (read writs
Rit) and 15 clearcd hy BUS TNIT 1.

T 7T
=1



Talde 3-5 MTS11-M P Ul

A 1 i 1L
| 2 1 ¥ | 1 | H z 2
A, ImIT L =AY -3 WP +5% - -
I~ H
b +55 I P - - - -
l&ir ey T 1]
L Lalad L. Lifs L3 ik 1l - - Gk - -
L LAz L Lt L 5% - - - - - -
Tinlie=ry
E Lk 1. M50 Aig L ALK SV TR - - - -
+ Lala 1. LR 1. M LSL. 110N - - - - - -
H Ll |, LT L AUl L ALK
I ML T EYIEN ANl - - - - -
K rzi L AlET Ald L - - - FIEE e - -
s H
L Chid L L AT L Al L - - - BLIS L7 - -
bl H_|
M- CeIzT Adad. AR L - - - BL& Cin | - -
0 H
Iy AT FREIT. Aalll AL - - - BIIS 0 - -
LTI _
P AZOT - Aal a2l - - - RS G | -
N
B -1 - AlaL AlSL - - - RS Cis -
By T H
4 MERY - AT AR InH BLIS T - -
iky--ary RKEFL | 52 H
I
| (kT a1 ClL - - Cinle | BLSI4 - -
OLrH _
1l +I1TW - LaT N il - - - - -
[Faller:
W - MEYN T - - - - -
MOTES

1. Pine ANI, AT, BEF L, and BE2 are used for address lines A21 L theowgh ALEL In cxteusied Dpibus nperatiom, In

Unihus apecation, the gignals on these pins are ignomet by the ME1-M (recelvers disabled).

2. Pinz macked by | are tded dopether on the module to provide grunl colllinulty.
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Lt |
Error Curmection
Crmatale

Bl z
Lapmestic

[ omeck

ETA

[ietet helocs
Fuinter

Rir 4

Siglz lurrer
Indicaticn
Hits [1-5

boreor Acddresys aod
Check Bi Sloeage

Thiz biv, when sel to |, disabloy sizple- b rrag gopedtion. Tur-
pg o e nnery e CrelEs o sigle i prenr g8 Leseed A5 amoune-
carrcelalle tdanble-bist corer o s nEe wleontficd a5 0 single-
Bl grceg fnotbke O8%F A double-in srear, eerested during o
memery 1oad-modiiv-weiie (R MW sesle, docs gat prevens the
nicdilivizion ol the 30-Dit wozd retrioved rom e slerage ar-
rax. Therelore, Jdota supplied by the bus oosea and Lthe 2en-
uled clieck hits are allraed 150 be wrilien nlo e 3108 sooggs
array elong withoeld data Bis ©is e oeead Seoite b aonad 5 cleged
by RUS INIT I

This miy, when set v 1o alleses Che transfer ol inlormaticn Be-
Leveen the CSR end MOS EAM chips used Tor check il siny
dage, Dhoring a mermeoy BAMW cocle, Jduln in O5R b 11-5 s
wrillen ot the MOS orape areay instead of the 2enerated
check Tty ol a kit word, Daring aomgmary read ovels, ciieck
Bils cebrieved ltom the MOS storage arsay are loaded inw 8 1R
bas T1-30 Bit 2 dees ool allect Uhe detecuan aF a sisgle-bil e
duuhle-bi errop alcboagh o detected double bit crror s anosed
By the MSL-M dwing a BRMW cocle Bin 2 s o read fwrite hir
utid b cleared by BUS TMIT I

‘This nit. in conjuncton with ©8F Bic 13 scloes a Tk = 10-hiz
seotian of meomory Lal is nol alTectss] Dy OC5R Dits 1oand 2.
Thergrore, & 16E rea ol mesory can be prodgerad from manra-
noETom i the eorer varrection disalyc ar diaprna-te check mode.
With hit 12 sev to | ownd ail 3 cleared w00 the Rrel 18K ol
mhernory s protceled, With hors 13 and d ses o 1, e seuend [0k
mank o protected Hit 3 has noellecy il LY s Sleaaeed o 00 Bit
Moo reudfvecivg Bt and s oclenred e BUSINIT I

MNOTE
Between teon interlested memory mulules, the fiest 16K 0t address
space i prodected if bit 13 is sel wond bit 3 s cleared on hath mod-
ules. The seeond 18K is protecied if bits 13 and 3 are set.

This @il, when o 1, indicales e deweedinn af g single-bil ezra
durng o memury tead cycle Bil 3 s ool alfecled by any other
CSKE hit (e bil T-error corection Jisahoed Bil4 s a read Swrily
bic aad is cleared by BLIS INIT T,

Crros Address Storage — These bits sloze o partial eddress ol Lhe
aczessed memery location. rseordsd an the detectun el g
single-bit or couhle-bit eioe doving 3 memuory cead geele. In
L. nilws aperation, addeess Birs AT7=A0 ] ary siered in CSE b
D1-3 respeclively, specifring the duta ovation taa TR ~egmenl
ot memory, o estended  Lonibus aperaiian, adclress  aits
A=A 11 are recorded however, the address bits that appear in
buce 11-5 are determined ay hit 14,

2-10



NOTE

With error correction enalrbed 1Ll 1=, o single-hit errar address
15 naok recneded iF it 15 s o L iodication that a doehle=hit £rrgr
has necurred.

{hcck Bit Seerage - When bil 2 osguals 1 OSSR B 1135 s100e
e cheok hits rosd frem Lhe slaraes acrae, sor Zolormstio:s ta by
written inoe the storsge array a5 Uie check bI2s ol a0 3%-hip word,
The check s and sroor address ace recorded an erron s ae-
lected during a memesy ead ovcle in she dizgnastic matle (i
2=11. The recorded ciocy Dils appoat in hirs 11 % while bl 2 is
oLill w2 Lo 1. The eeron addeese cin be rervicved ange hit 2 s
clered w0

CSE ails =5 gz not cleared by BLIS INTT O,

B2 This it is oot waed aad is read a3 3 lepizal L

Bil I3 This it wehen sor a1, enables e 3o onEihat erther the Nrst os
Finhilsic Mo socand 10K portion of memaery lrom ever coing inrn che arrer
Enalhls garrectien drgable or diagnosue check mode. B T3 15 0

readdeare bl ad is cloared oy BLIS INIL T

Bii 14 In nocmal gperatean, this bizowhan set to Loganses the MET W
FLH Errgr oplage AZE-A e af q sogapded cprgr address pnng CURR Bl
Acddress Ketrievesl w5 logigal Oz are placed in bezs TT-4, Acdress hits AT7-AT1 are

mlaced 1n batg T1=53 when bis 14 i eleared o 0 iFBiL IS ordasa L.
Git {4 hus no elfect wisn Lthe memery on che diagnosie mode
(bit 2=1p I estended Tinibus operaios, bie 1305 4 read/wrile
ol and e cleursd by BUS INIT L. In Umibus opsrstion, bit 142
a4 rescd-only biv and s cheave o O

Hit | = This it when a1, indeeates the delectian ol an uncorsclable
Limanrrectzble brrar arror durag a memesy mac ovels and alsoturnzan a red LED
[radication an the modcle. Bic 15 i st o g, Phis Bin s e resdSwrine bis

and % clesred By BUS TNID L.

251 oles on CSK Lsape

For e interleaved mernory medales. OSE bits 14, 13,35, 2, 10 and A on bath moduies shaold b ses 1o
the same vulue (e b | an bath modole s clzared o0y The vilaes of these ks can e ser ndepenid-
enlly Tor each module 1 the noninterleaved mode. Tar nomma! operatien io o inrerlegeed ar nomin-
Lerleitved made, CER Bil 0 skould De sel Lo | oand s 14, 13, 5020 and 1 shauold be elearsd o0

it 1 (errar eorrectian disahley is ususlly see so0 1 for dragnasne purposcs. aiiowing duata o be tead or
WIICEn into memory withow mterterence from the crrer corrcetien logie. Wialk i | osel to 1, a0l
dowhle ermar in memory can b clesred by writing new datz into one er hath PI2P-1T memery localions
ri the Bad 39-hit word. Note that a zeft dauble ertar oy be causcd by the accurence of one berd ercor
ang ane soft error. ar two soft ermors within g 39-bit ward {2 hard doohle error cannat he cleased,

Bit 2 eduagoostic check mode) allows cheok bots in the MON stornge array Lo ne taad aa the {8K.
Bight after o 127171 bus evele to memery (wich bit 2=1 5 the C8R shoule be resd with o DATDoveic o
guaming the cheor hits retrieved from che storape wrege, Mot chat g DDATO evele i the O3B desirays
the reiricvedd chock ks hut g errar sddress recorded in the 5K 5 nreserved,

211



L he dizpnostic clhieck maode alza provides 3 means of testing the error correeban lopie by allewing the
chech hil pattern =3 39-hit word ta he aliered via the CER. The desired check Int partern shouw'id pe
weriten inlo CHR hils 1L -5 anc bt 2 shauld be sel wo 1 wlti e DATO cvele te Lhe CSHL A DATO cvele
W memery shanld tace be perfermed. Wrikting the appregaiate chock b potioen in Ehe sterape aeray
shooled case he detection and cecrection ol o sinele-bit creor Guging @ suhsequent memneTy red cyele.
PR pfer 1o the WS4 Declwionl Masual)

Bits 2 and 2 the CSRE will nolallect he sepmene et momory specilied by bit S bil 13 s set o L. The
syseem dizpnestic can reside in e prolected porton of semaory. The diganesiic can then disable creee
eorrection andior tun Lhe dienuslic chieck muole on Lhe ress ef the memory module, withoot iwsell
eing vilnersble to single-Tit eroone.

Wit it 1S or g set b Toand bits 14 and 2 cleared o 0, rereve she DUV eroor oddress (A2 1= 1) we
Foallorwes:

1. REead the TSR wilh & DATL bus cvele ta obunn Al7-A11
20 Write s logical 1im CSR Dic 14 with a 12 10 Do epele
1. Heoad the CSRE owith a DATI bus cvale e ahtain AZI-ALK,

W hen the mermary 1w nolin Lhe disgnoste mode fUSR bie 2=00, dala prevouely ooded inlo SR bits
[1-% canineot be read when Biv 13, 14 or 4 10 logieal 1.
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Reader's Comments

Your comments and soggestions will help us in our contianons effort to improve the qualley and usefulness of aur
publications,

What is your general reaction ta this manual? In your judgmient is it complete, sccurale, well organized. well
written, etc.? Is it casy o use?

=

YWhatl fealures are most usefol?

What faults or errors have vou found in the manual?

= bk R

I3os this manwal satisfy the need you think it was intended to setisfy?

Droes it satisfy yoner needs? Why

—

e

O Plesse send me the current copy of the Technical Dacumentation Catalog, which conteins information on
the rermainder of DIGTTAL's wechnical documentation,
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Company MaleCountry
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