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CHAPTER 1
INTRODUCTION

[.1 INTRLIDAETIIONY
‘Thic munwal dezeribes Lhe MR TI1-C0 Magnetic Core Mentory, rranulciured by Digtul Lyuipment Corpao-
rinhanz and preovndes Ve Fomatinn needed co install and operap: menomy,

.2 GENERAL DESCRIPTIOM

The MMLL-D /D core memory 15 o Jow-cost, low-power, high-reliability memary designed 1o be gacd with e
PLaP-11 family Elmnibos. 1 asswmnes the eole of a slave device to the POP-1 ] processar or ta any periphecal device
that is designated bus master. U'be memery providis steragg (ot A« o [R=bit Jata words (iwo paricy hita are
included in the 18-Bit wordy. and has a capacity of 16,383 {16 K ) words, The sturting address of the MMLL-D/DP
g be sl un any BK Boundaey wilkhn cee D24E Unibus addeesa spacs (112K iz the highest possible atarting
addresg);, a special Feature of the memory allows the oser to wssign parct of the 170 pape {124K-125K) 10 the
MMILI-D/DP. Another leature of the MBMI11-1/T2F - infecleaviog - pertiils The uwsec Lo decrease The effeclive
MEMmury |;_l.-:.:|¢ I_i_rnr.. ]_ WU rAErmeTy r|'|-:_:-|_‘|.1.|l:'s HTE u.'al::ﬂ. {nc hl:i1|p; .a.'kxigr'u:ﬂ Lhe: 1_1|:|d .a.dd PRLER wiﬂ!li.r'l a HEK |:'|-'|ﬂ-|.:l. |_'|F
T2 mils addecsses, the athee beang assigned the even addresaes within the same biock. Thua, for conascutive word

addresses, the memories sre accessed alternately; beoce. memacy oyeles van purtiolly overlup, redocng Lhe eflec-
tive svele time,

.3 FHYSICAL DESCRIFTILON

The MMLL-D/DF consisls ol am 8-152 m, % 15 m. hes moltilever motheebaacd (G631) and a hes stack [H222)
that is atrached to the matherbaard. The (632 moacherboard ds inserted inta 3 Uniboa backplane; it containe the
Unibuy interface lomic. the Uming wod contool logic, the X and Y dover ciccuits, and the sense/imhibit cccuits,
The HT22 stack concains the core plane, swack dindes, stack charge circuils, and temperature-senging circuitry
that facilitares compensation of core driving currents aver the aperating temperature reoge. Figures [-1 wod 1.2
show 1be sepurute memory modules; Figure 1-3 shows Lhe Two modules joioed,

A Farly Contrel mcsdule (MTA50] 95 wsed with the MM 1 0-TOT memory and mgan ke nserled g [Be same

hackplarm: @i che memcry (he IWE-TIP can be used as a mon-paeity memory), Befes o the MTRAO Panty
Caontraller maintenance manual for a description of the coninollar.
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Tahble 1-1
MM 1-[YDP Speciications

oy 1y e
Cone Comlignralivn aacl Sice

Cagucily

—

Mnpnetic coce. readdwrae. randcin-acoss
Flooar, 3%-3T3, 18 aall 1.1
MBILL-De 16,384 ] A-hic wan ds

MBLLL-OF: L, 384 18-t words
(3 brte pacicwr it

Maxunum Aecos Tioe

Mazimum Cyele Time

Willyge Beduirements

Cicrrenl Eeguitemenis

Miximum Power Dissipation

X% Uueeor Margins
Ambienl Termpery lure Cperafiog Rangs

Bee igive Jlumiclidy Operaring Ranpe

e e , ——Lr——

MMLL-Dx
MM E-LH

425 o=
A o

{when used with a Parity Conteal caodule)

P11 ] py
[SE" TR ] R T
+.30 Vi, (PR
+5 Ve 5%
-2 e 5%
de Sppply  Acrive® Standby
WM 1-LI #2340 Wde 10 Aa 083
+5 Wil 4.0 A 4.0 4
R I 0.5 4 0.5 A
do Supph  Aclive Srandhy
MMLL-DVDP +20 % AT low
+3 Ydz IR 0w
T I 15w 13w
58
In acaordanes with DEC STD (02, {Claas ©
In nerurdaner with DEC STD 102, Class C

*Aactive is derined os ranrine all kA% 10 s vapea] b Fers [ er Jadeh.
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CHAPTLR 2
INSTALLATION

Fhe 8| 025020 insdalatups s sieple aed scesightforscard. Follow che 2ieps nutlined in Paragraghs 200

“heoweh 207 helos,

Ll UNPALCKIMG
Catelully rempve Lthe memory meadales frem The shupping carlon,

1@ ADDRESS SELECTION

Jumper: WISWE nn the G602 maoudule are involved iy 1his prevedurs, The Unibus address space wseigned ta che
BB T1-0F dlepencds on whal godress iz slecled as the MM starling wldeess. This slarling address can be any
nre: thal hegins an BK black ol sddreses; for exanple, (REHHI, (K, A0, (RKC), [3HEHY (24K, The suaring
address 15 aszigaed by idsercing jumpser wires ar apecified lncaciong in che Address Theeading lomie (Figose 2-17.
When the staring address appears on the 17nibus addrees bos. the Address Decoding logic asserts the BAMEK
SLL H swenal. If beth the Unibue and che MM timing logic are not busy, the BAMNE SEL H sipnal enakles
By MEY N L oo star: ths iiming chuin.

The BANE SET. H signal can be asweeied when either YANTI gare FIT or F2R g enahled, However, during
normel operation. whersin: the uppermost 4X of Unibus address apace is ceserved Far peripheral devices, there is
rsr juiiprer wirg anslalled al logpion Wi conseyuenily, only NANLD gae E2% need be considered. This pute is
enalled whenewver an address Trom the assigned TEK Block appesrs on the Unibus address Tings, The slocling
address of this block ie dewecmined by che arrangerient of jurmpers at Tocaciona W 1=84. Tumpers a2e ingerad ac
theze Four locations in sech a way thar any assipned address cavses the outpucs From adder Ea co be high. Twn ol
These: caatpuls, 25l 24, me ditectly o S AN prute BIH. A third, 22, goes to multiplexer E16; duriog nonioter-
leaved operecion. the 2 outpor is gated through the moliplexer tn MANDY gacwe F28. The fowrth inpn 1o dhe gale
is from MAMND aaze BT, which is enanled only for addresses wrichin the K reserved anss.

Tichtle 20 Bsis the poesible starting sddress lor the MM 11-IF memory, the eoding address (plus 1) corresponding
to cach starting address, and rhe dizposicion oF jumper wires al locations WiE-W4, For example, an MMI1-I2
memory 2an b assigned address space beginning at address (N0 (SEY T4 juanper i inserled sl localion WL
‘Lhe eoding address will be 377775 (24K-1). Each address in this 18K hlock will cause MAMDY gae E28 10 be
ertaihled, resuliing in 1he asserticn of BANK SLEL H.

As meatinaed carclier, ia normal opeeation the wpper 4K ol wemocy addresses iy reserved for peripheral devices
oL the Llpibus, Lo special applicaciong, wheee the nwmber of perphenl devices 15 smail, qome of 1bese teserved
aledresses can be used by the MALL-D. Thoes. U s jumper is insected at location WR. Unibog addresses Prgm (24K
o | 2BE- 1760000, - TATIT) will cause NANT gate F2T 1o be enubled wod BANK SEL H will be asserced. I a
jumper 15 inserted at WT, in addition ta ane at W, addresses from 1245 Lo [3TE1 [(TalHHHg - TTH0080:0 will be
assigred Ju the MM 11 Now thal or svstems wichowt Memory Management, che osefal address spice wan be
crleaded Team L8R Lo 30K-L, or 31K-1.

MNOTE
M use of the reserred 100 pape of nddresses is being coo-
sidered, check earefolly fu enywre thal, first, oo pecipheend
devicen (including haacarrap ROM S wre pnizned noy of
the reserved addresses. and secnnd, all DIGITAL safiware
is compatible with the redweed peripheral address space.
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Tuhle 21
Iumper Asuignments of MMEL-D Startlop Addresses

Sdariing Ending Wi Wi [ w3 W4
Addoes Adrzsa +1 !
1] 15K neT DUT auT iy
£K 29K ovT OUT L DR
155 K CLT LT 1P L
2K DK QLT 14 I auT
K 45K aur . I oy ™
ADE ; a6k S T SR | ™ ouT
A8K : GAK, L T | [ 1]
SRE i TIK I iy | T O
BB : 20K W ouT R 1
12K : RRK 1M I our LW QLT
RN ; oK M ouT LN 1N
RAK | 14K N (W ioouT LT
LK 5 112K 1K N | T IN
LO4K I L 20K IM IN M 7
112E L 24K Lt IN ™ I

Miote: CUT = loghc L, TH = Jopc O,

Two KMI11-0Ov memarics can be inuerleaved, ic,. oie memocy can be assigoed the odd addresses within 2 12K
block of addresses, while the othor can be assigned the even addreesses wilhin Lbe same block. [nterlesving is
sccinplished by inseriing jumpers ut locations WS and WA nf each memory's Address Deveding logic and
asaigning cach memory the same stirliog address {the auarsing address for inneeleaved memores 13 wssimmed
differencly chan is the startiong address Tor o single memory: Table 2-2 relates inccrleaved siarting addoesses wosd
the disposition of jumpers ac Llocatinonzs Wi-Wd). For example: o imieclesve two memorics ac chat they coves
L'mibus wddeess space from Ok-32K. Erest insert a jumper at losstions W3 npd W4 of euch memary™s Addecas
Diceceding logie, therehy weiting the starting uddress at DK then, insert jumpees at locations W8 and WE Lo assimn
ene memaory the even addreases (W 5 in, W& otk andd 1be olher memory the odd addresses (WS oo, Weing, Any
adidress o Lhe assigned 32K block causcs adder aulparg 23 and 29 1o be hiph. However, the £2 aatput is not
wisled Lhrowgh multipleaer L4 wo XAND gare E28; instead, the T outpul of the muliiplexer cepresents the suate
of the BUIS AT T sigral. Thus, wn odd wddeess (B35 AQT L is asserted) cavses B of [he odd-add rese-memory
multiplxer ta be high; BANTE SEI H iz asserted by this memory. Alternacely, an even addecas (RUS ADE L s

negited) cuuses {0 ol the cven-address-memney ninllipleaer to be high and BANK SEL H is asscerted by (his
Ncrnory,

23 BACKPLANE ¥NILTAGE CHECK

Check the buckplane aasembly 1n ensoze il the cormest de voltuges are presenc [Tahle 263 lists vhe DD11-1

“rinpdiled Unbos™ buckplane ping and the signal aviilable un ewch piod. The voltapes and their limits are ligted
below; T ey most be wdiuzted, ose the proceduee shown in ble 2-4,

Yoltapa (de] Ruckplane Pin

+20 Vde £3% AITT, ATW, Adv

+5 Nde £3% AZA RBIA CHA TI2A FlA
Sl 5% B2V

2%



Table -2
Jnmper Asairnmente tor MRIEL-LF Starting dulceesey
{lotcrkeaved-Memory Qperation)

Srirtimg Ending Wl 1 W3 W4
Aclibress Addres +1
0 ik JUT T ™ [
#K 0k T 13 aorT Ot
1RE 1K ourr 13 auT ™
ik K I 0CT [ 1 orT
2K ndk 1 QUT [ | 1 1M
a0k i TR 1M [T TR} L CILrT
JEE sk ] 1N N ! 13
Sk, LN ™ nUrT | BN T
&K 95K ™ oeT | I [
TIK ! JE I IM | | oLy oL
0K Pk N IN | oo N
B ; 1231 L 1M ! M ™ e
Qi k | 1 X4k | 134 ™ ™ IM
I oo | Ao
Tahle 2-3
DD 1-F Backplane Fin Asdiznmenls
..... - : — _
A _ " e £
1 1 | I : I b L 2 L 1
A | mITL - T LK 154 iy RN .
TALIZE L
B[ HTRL TF .- LT, - .-
C | PR “GRS L1 i W1 [ Yl Ml LD
oL Col | Ra1TERY Hebd 1. I -
b
E | IHM ML INT PARITY Al -
| =AY L DITECT L | ¥RFF
C |rosr. 5 i laccol DiLis 1. .-
Ir | et me AL . A | --
1| . MG L ADAEL 4| - -
e |lorr GILL |40l w15 L . I G?
FH
L imdl mat a0l AL K% 0
el
M| AL llal LI AlE L LV ICEGe
\ 511 H
i FaRdl T "BL Ll L 470 L - ILLS Lo -
IMLL ; e TH
T | rarITY HESY L | Addl all| I (%
BIT =]
K Fack 1l | aa. Al L s Gs
LT
i MR L AT ALSE - LIS 24 -
i . wH
T | tikdd DE)L . OsD il L GRD GHL T uls G4 | CHD LakEx -
) | T H
1] ey ODEsSL | msvr. L L. - -
oMy = Ky L AL | -




Tnbie 2
Voltapge Adjuestmenl Trocefure

MFLE
The Tollving steps dnod be erformed sequentially.

— —_— —_—

Siep May, Pracedure

. Pawer down the cquipment.

2| Lisgonoer: b load Trom Lthe power supply.

. | Power up the cquipment.

4 Cosnneet Che digilal woduneter wothe #20 ¥ and -3 ¥ outpues of the power supply.

5. | Adiuai the 20 V potentiometer far 8 25 v reading.

& | Cormegt the duygital voltngter between the <3V ooulpul and grownd.

T. | Adjust the - Y potenciometer for -2 Y, This procedurs is necegsary because the + 20V potentiomedsr
sets the overall output of the regolutor (25 V from +230 ¥ 1o -5 V) while the -5 ¥ adjustroeot conteols

the -5 ¥ 1o gruvod eutpul,

. Poower down and then eecnnneet the Inad.

B | Powerup, cecheck the voltages at che option backplane, and if oecessary, sdjust the putputs agaio.

24 MODULE TWSERTTON
Enzure that the H222 module is fnmly attached to che G652 module. Tnaert che £3632 inta the T 1-F hack-

piuoe; any oo of slors 2-7 cun be used. If o pudity controller is wsed, it can be inserded o connectors A and B in
any af slots 2-8 (parity and non-parity memaory cannot be mized on the game backplanc).

13 CABLE CONMECLION

Connec] the BCT-A Ulnibus cable 1 the memory, 15 this 15 the Jast device oo the bus, terminute the Unibus by
(lacing & FI02 cerminacer in the BUS OUT aled. TF the memaory s a0 che last devige, ¢ontinue the bus by placing
an MW jumper modole or the BCI1-A 2able connsctor in the BUTS QTIT slot.

Ia PARITY CONTROLLER

TF the apstem osesd an MTEM Panity Contreller, refer fo Lbe controller manvel for wlormation conceroing the
inatallacion and adjusument of the MTESD rmodale.

1T DEAGNDSTIE ACCEFTANCE TESLS

7.1 MAMIL1-0,TP Diagnoalcs

Lewd und run the MMILE-D/DF diagnastic peograma. Verify that the progeam prindosl agrees wilh the totul
Fteanary i The sysber,

2-5



272 Wemnry Fxercizer Thagnostlc

Conacel the [Unibus Yaoltaee Margin Tester to the memory at conneetor TR0 an the Ga%2 modole. BEun tao
prasacs of the U- 124K Memory Lxecviser Dapgnostec (MAINDLC-LL-DIM By with the mergin tester sviiches
sel st sach of 1he Tour pussihle “on™ pogiiues;

XY CHEREMT HIGH - allows Righ (+3%) mamory drive current:
XY CURRLENT LOW — ullews Low [-5%] memory drive curcent;
STEOBL LAERLY - allews an warly sense strobe (=13 as);

STROBL LALL — allovws s late sense <roke (4 15 ny)

MOTE
Quily meargln the memory with one paramerer ai a tiwe,
Eren good memories may fail under some combinations of
drire aod sirobe marns.

2T DFOME Diagwoscic
Tiisganrect the margin teacer. Run the DZQMB dispnosic te verify pocmul operation,



CUT GQUT &N MOTTEN 1IME

MMLI-LHLE CORE MEMURY Reader's Comments
USER'S MANUAL
EK-MMILD-0F 1

Your conunents and suggestions will help us in our condnoaus effort (0 improve the guality jnd osefulness of
vur priblications.

Whal is your peoeral reaction to this manual? In wour judement is it camplete, ascurate, well orpanized, sl
written, pto ! Ts it casw oo wse?

Whiad Feultures are most oseful’

Witat fuults do vou tind with the snanua®

Txaes this munuel satiafy the meed yoaun Liimk it wes intended o s asfy?

Dkaes it satisty powur noodsT Wt

Would you plesse indicate any facowal ertors you have found.

Fleeae doseribe your position.

Mame Crganiz ation

Stpagf Tlepartnent

City ate Zip or Country
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