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SECTION 1 

Gr:NEHA.L f![SCmPTiON 

The V70 S!'rk•s Mi:-irrnry Lfap rv'iF1iuaf describes the 
SFEFHiY UNIVAC 1nerno1y map &nd its interfa-ce with 
~.>PERRY UNIVAC V70 series computers.· 

The manual is divided into seven si:~ctions: 

Introduction to the rnernmy map, related_ 
publications, spc:-.::ific;:)tions, and glossary 

lnstall~tion and intcrconnectiim data 

Op:~rnlion 

Thtory of op0ration 

Maintenance 

Mrn~monics list 

TP..st programs 

Documen1s such as logic diagrams. schematics and parts 
lists are supplil'.':d in a system documentation package. 
This documentation is at>!'-ernbled when the equipment is 
shippt::d, and reflects the configuration of a specific 
system. 

The following list contains the docum_ent nurnbers of other --
manuals pertinent to the Varian 70 series computt;;rs (the x 
at the end of each document number is the revision 
number and can be :-my digit O through 9). 

· Processor Manual 
Semiconductor Memory Manual 
16K Core Memory (990 NSec) Manual 
Option Board Manual 
Power Supply Manual 
Microprogramming Guide · 
Writable Control Store Manual 
V76 Sys tern Ref ere nee Manual 
V77-600 System Reference Manual 
V70 ;\rchitecture Manual. 
MAINTAIN Ill Manual ,, . 
vrnnT::X Reforence Man·ual ·: 
VORTEX II fieference Manual·· : ; -

98 A 9906 02x 
98 A 9906 04x 
98 A 9906 25x. 

. 98 A 9906 05x 
98 A 9906 06x 
98 A 9906 07x 
98 A 9906 08x 
98 A 9SOS 23x 
98 A 9906 40x 
98 A 9906 OOx 
98 A 9952 07x 
98 A 9952 10x 
98 A 9952 24x 

. ·. ··.· ~'':' 
• Mnpping opera-

r.Pr1r.rrr.0n·indcpendently in· up to ~ixteen 32K 

logical (virtual) nic:ornory areas. A 64 K-mode of operation 
is available to provide eight 64K logic;.:tl-memory areas. Map 
numbers 0 through 15 c..re 1ised to identify the logical 
memory area, with map 0 being r<:..:serv.:,d for th11 VOHT EX 
11 operating system. The logical memory addffsses ~re 
mapped into ph)'f>ical memory· pages C!)fH.;isting of 512 
-~·ords each. Page Hi:signmc,nts for e:::;;;,ch logical memory 
are unckr control of the VOHTCX II page-<illocafr:rn routine. 

A!thouch th~ VOFHEX 11. np':r;;;tir;b sy::;.ton is rd1;Hed to in 
this lfknw:~I. the r;1c:nory rrup r.-:m:frd~; of enit:ral-purpose 
hardwarn thmt atlows opc:r;1tion in other. software 
environrnents. 

Figure l·l is a block di?.gram sho,..ing the add1ess 
tram;lation that is perfon;11.::·d by the n1ernory n-.ap. Either 
the procec~!"·Clf or priority rnemory access (PMA) option 
gene:ratcs a 16-bit logical address plus a 4-bit key. 
The rnost-s:ignificcc.nt r--..even bits of the addre$S are 
combirm:f with ·th<: kf;y bits to addrt.,"5S a location in the 
me::rnory rrfop's ra1dom-acce..;s-rn~omory (fiAM) array. When 
the E4K-mod~ t:nabHng signal is set by an 110 output-data 

1ransfor \ns1rudion, the rncmeiry rnap is plcict.'<f in the 64K 
mode of opemtion. 1l1c HAM army produces a l 3-bit output 
consisting of thH:;e fidds: 

a. A 9-bit fidd that is cot 1cat·:,m:t£:;d witll the lue::>k;ig
nificant 9-bit fit:ld of the logical £>ddre~s to form the 
18-bit phy:;;ical addrnss. · 

b. A 2·hit ifold usc:d for ;;;cc;ess control. 

c .. f, 2-bit field 1..1:;~<! for swapping control. 

~The mo~>t-significant two bits of the physical oddress are 
decoded to !;r~lect one of the four 64K rm~rnory busf:."S. The 
other 16-bits .of the· phy$ical addrt'.SS are used to address a . 
location jn the sekded me-mory module. 

Specific~tinns fnr th~ munory me,,p e:re listed in table l·l. , . 

Physical memory 
size 

Up to 256K words. 

(continued) 
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Logical n18r110ry 

£<ize 

Nurnb(.;r of logical 
niernory areas 

Mc1nory i<Cet~ss 
tirnlo':S 

System 
configuration 

Priority 
~1ssign11H;nts 

Logic lt::v"JJS 
(internal) 

Lo~ic levels 
(I 10 bus) 

Dimensions 

lns1afl;ation 

sr~~cifil;;;;tion 

Two modes <ire available: 
a. up to 32K words 
b. up to 64K words 

512 words. 

Up to 16 with 32K words. 
Up to 8 with. 6~ K words .. 
A curnbirrntion of 32K and 64K 
word sii".es is pos5ible. 

\Nith tht.~ 1nt,1 «Y'tfY m;;;p r.ctive, 
rn~mory i:rcc, ;·~ is rk~lay1:-d 

104 m nv;·.(·;..:::o< ids for th£; first 
6 ~,I.( of m1.:e1fl0ry ;+nd 156 .. -
n;•nosH:onds for tY1H11ory above 
64K. With the llitil'lO!')' map 
inadive, n1'.H1101y ~•ccss.s is -
!folay(.;d by 27 r1<mo~i'::conds. 

Thr:~•~? a.re ''«Orst-c;;ysc df:!ays 
for st'1nd;nd cperating rnndes. 

Provides mapping of ;;iddr~:· ses 
for proc1;·s~:or, DMA, and PMA 
011 one rnr;,rnory p1:.>rt. Mapping 
on more than one port requires 
one memory map for ea<;h port 
(not ~·upp;>rted by VOFnEX II). 

The rnL'Hl10f}1-ro.:;ip R,'\M array 
is lo;,;d0d and rnH:i via DMA 
or>'J~tions. The lot,ding \vord 
rate is 7-15 kHz; the rn;.;;ding 
vmrd rate is 358 kHz. 

User mode, e:{e-cutive mC>de, 
and inactive mode. 

The rr1~mory map's memory~_ 
prated ion fo8oture is (':issignt:-0 the:. 
hie;! 1est sy~tem priority. Pri1>rity 
a~~s.ign merit for Dri1A operation 
is made independ!mtly. 

High - + 2.4 to + 5.0V de 
Low_ - 0 to + 0.4V de .. 

High ,,. ... + 2.8 to + 3.6V de 
Low - o to +o.sv de · 

Containe."'1 on a 15.6 by 19 inch 
printed-circuit board. 

Plugs into a V70 series 
mainframe chassis using one 
module slot. 

lnµut pow·IM' 

Op-t;-rattonal 
cnvironn1\1'nt 

GEHEHAL DESCRIPTION 

+ 5V de at 17 arnp<=res. 

0 to 50 <kgr t:i:s C, 0 to 90 
p;:rc1:;nt rdativu humidity without 
omdU1!:.ation. 

Table 1-2 is a g!rx~sary of terms use:d inthis nt_anual. 

L0<Jical address 

•. ,,i .. 

Mapping 

P<?Jge 

Privilegc-':d 
instruction 

S\Yapping 

An addrt.:;!J.5 in a logical 

rnc11101y area. 

A St.it of rnt..,mory locations 
U~"-ed by tha pro\.jrnrnmer. 
Logic.al rnt rnory nrny or may 
nol li:W(1 Ctmtig1JOUS rhj•::"·ical 
lll!.:'1nory loc::1tions. 

Numbe• s 0 thrnugh 15 assit;n~ 
to the maps l.'si;d by the operating 
syskrn tind the various users. 
TI1e nurnbers are deten-nined by 
four key bits originating from 
either the BIC, PMA, map key 
rnt;ister, or proc~:.:~or (using 
WCS mic1oµrogra111rning). 

The proce::;s of tran!i>iatir1g a 
lc-gici!il ffiiHllC..>fY B~Jdrt:.SS to a 
ph1·~:;ical rn;rrj~)I)' ~ddre:ss. 

A 512-word block of physical 
mcrnory. 

An address in physical rne:mory. 

Random-access rm:;11ory d~fined 
by hardware. 

Any instruction that c~uses 
a mr:,rnory protection violation 
w:hl.m U!;.>.::d in the w•er mode .. 
(i.e., halt and 110 irn;tructions). 
The halt instruction is only 
permitted in the inactive mode. 

The pnx:t"!SS of moving d?ita be· 
twe-en main and auxiliary m1:;;mory 
in order to multiplex the use of 
main m~mory. 
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SECTlOM 2 

tNSTf,\LLft,·1·10N 

The SPEFIRY UNIVAC rnernory rnap has been pi:Jcked and 
inspected to ensure its arrival in· good working order. To . 
p1event damage, take care during_ unpacking and 
hu.ndling. Check the shipping list to ensure that ~ill . 
equipment has been received. Immediately after unpack
ing, inspr;ct the equipment for ~;!1 ipping damage. Ascertain 
that wires and cables are neither loose nor broken, ;rnd 
that IH1rdvmre is secure. If damEgt:: exists: 

b. Notify Speny Univac. 

3/8 IN. PLASTIC SPACER 

VT II-")IH.O 

The rntinory mr-p circuits are on a 15.6 by 19 inch printed- . · 
circuit (PC) board (pin 44P0685). Figure_ 2·1 shows 
dirnensions and cunni.:.dors of the memory rnap board. 

Connections· of the v.Rrious jumper terminals on the . 
r11ecmory n1af.) PC bo<'.sd G.re listc-d .in the memory map 
option d1<'>v•irig 01A·1s41 (in !>Y:Jh~rn documcnt«tion 
prckc;gs). Thr;;.;c' cont11:.ctions <'~18 11orr11atly·in~t<-:llt-'d ;:1t the 
fc,ctury, but <'.;ib refr:'renccod her.e in C<'z;;~ the u:>1.::r \"<~.ht;~, to 
have his nH·· 1nory rna.p sysLHTI nxpfmden or cfk.1 l!Jt-d i11 the 
field. The junipt:r··tenninal de:::.ignations reforn::d to in the 
opi ion dn.:,wing appear on the memory fli<='P board arJJncent . 
to the p;·:rti1:11l<H terrninal. __ · 

,./ 

/ 

/ 
19.00 IN ."·.• 

(4B.26 CM) 

Figure 2-1. Mernory r1'fap Board 
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Th•~ rnt,fC1~ry rrnip f,:,;,;d plug:~ Into e single rnQ;:hJlt,~ slot of 
th•;;1 VtO ~ .it..J rn: ;11ftt·;it'J r.tv:x'!i~ Fum;tions of the 
1.,-;- nii'.-ny rr;;:p bO':id C:)rtn< ·cto:";;'; ~at: ll~ti·d _a!'ll follo·ir.-s: 

J2, net W<:id 

.l!i, 110 l'XJS 

Vl·~rtN 71J ~fr'"lES >-~hlt'#"?AME'C:HAS~IS 
(FROIYT v1::.-v-1 w1rn co1 .. rrnoL 

. ./' f'ANtl REM.OVf.O) 
....... .,<'!'. .. ···~- . ---~ ... -... ___ .,.,.. . .-, .... -•.···-~· --·-· ,. -"~· ·. 

nfMf'~I 

nHs ft"Hl"'tWing ·r.-~.lt"r'?o'citc)fr!J d!ir.;;.crib:<J thtt l'M11110r)'~IM1p COl1-

fi~1Jrr.~tiom~ that are i;iYe.ilable. ·• , . _ .. 

Tha norrna.t n:lt·mory map configurntfon. is supp::trtv:d by 
VCffH':.X II <>.nd h<·~; the:i folfo-\·~ing chu;.";>::teri~;tics: · , : ·· · 

a. ThH k~ bits arc pmvir.i<.>d by tho k0y r·69rsh~r (~cnon . 
4.3) on the n'H$nl0ry meip board. 

b. TI10 <'.ctive 1w.;,1101y nie~p is pince<! in ths ex~:-cutive 
mi;;du (!;rt;.;;;;tio:i 3.2) on ;;ny inb::rrupt. 

c. ThtJ mcmcry map >:nt!;-fS th~ user mod·J (section 3.2) 
by the EXC2 0246 instruction followed by a jump 
instruction (section 3.1 ). 

2·2 

r"lrt·'i( '(' :dp[~ii, :·i to the nVi·c-1'!!»)' map bn~nJ Vi7~ CO.tilif.,dt:if J] 

is. fK·rf'll;,!!y ~n·,..,ki: d by a + S-volt p.:>.:.ii;~ ~.11pply (pin 
OlFl?:l.•0). It may <d.~.if bti ~uppiit''.j by o;:;;.-;r;t~:.fS + 5-volt p0'l£®" 
frt1:-rt ;} n'l1·:C'1 h.>()I' c.;.;: ,,,:;,;;~\ S.Uf)\.J!y. 

Figrnt; 2-2 ~ .. ho'·tt?·th·.' m·.-•'•itory f'nsp br:~rnd i11h.:;1con116ction 
in a V70 series rn1~i11fn~111e. Pin B<:·~~ignm,-; . .111ts for tfv~ ci.m .. 
M::torn on tho rn1:;;rnory miAtp b-'C':<rrd :>tr~ p1vvid11d in the 
h:;gic diugrnni (f:."Jr'I 91 C04 c.e) in :.y::;:hnn do:.~um(h1ti::,tion 
p:~•r.:kxge. 

DUAL CONTROLLER 
1'.C1/ .. FTER 

lr1 thi:::. configw•Alon. th~ ... key n.t;btetr on the proce~s-0r bO<Md _,. 
is Lt:'f>"d (in:;h.~ad of the k~y r~is:tor on tho mt:rnory map 
b,'1-<;.nl) to p:;rmit rnpid h\y chmig<::r-.l through microprogram
ming rc;;thvi th;;~n kF"')' ctH:ll"l9'2t:l over the 110 t>ufl. Charnc-
teri:Aics of tt1ko; cr:infigurc;;Uon .are: ~ ;, . -. .:.;:;.:. '·' .. · ·-· .. 

a. nu~ k£.'i bif~j arn prov;ded by th•J kr&y regist1:;r on tl!a ·· 
proc~.S! . ..Cr bo~rd. 

b. The aciiva mernory map is placed in the eJC:tocutive 
rnod~ on any inte·rrupt. 

c. Tile rrit:·mory map enters the u::,:;t$r nioda by the EXC2 
0246 instn.Jctio11 followed by a jump inSitrnction. 



d. Privileged instructions can be assign~d to rnap O as 
in the normal configuration, or tt'ley can be assigned · 
to all maps in which case there is no privileged in
structions. 

This configtJration is the same as the A version except that 
interrupts are h.andh:d with microprogramming instead of 
the executive mode. In tt1is configuration, the executive 
mode is jumper di~~abled. Characteristics of this configu-:
ration are: 

a. The key bits are provided by the kty register on the 
prnce~·\;Or board. 

b. vVith the cxecuHYe mode dis..3bl,::d, thtffe is no hard
v.1are oi~tinction betl'>1t:en the t>xe~utive ;u1d user 
rnodes. .~ 

c. The memory map enters the active mode by the EXC2 
0146 instruction followed by a jump instruction~ 

d. Priviteg(~d instructions can be assigned to map 0 as 
in the normal configuration, or they can b~ a~;signed 
to all maps in which co.se there is no privileged in
structions. 

Through· jumper connections on the memory map board, 
this configuration connects a rnemory lockout signal 
(MHGY- or MHMY-) to one of the exp;~nsion memories 
(MHGYn-(1-3) or MHMYn-(1-3)). ; 

In this configuration, two memory map boards r:;re u~;ed, 

one for each memory por1. Sy:~tems using ti.is configuration 
.. contain a PMA and processor on differnnt m~rnory pntis. 

.'. Charnckristic$ of this confisuration are: 

a. The two rnemc>1y m;:-1ps are <~!'.sign~'d thfJ s~.llle device 
2ddress. 

b. The two rti!c:rnory rncps an.:' 1r.,aded sirn1dt;:mec:w;::.l~1 from 
th<-; 110 bus via high-t:p<':~e-d OMA. 

c. The foJlo•·,ing functions ;;,;e juniper di:cnbk·d on the 
rnnnory rn;:;p conrrnc1,-~d to tl 10 PMA: 

1. Memory protection (except writing errors) 
2. Memory map re.:~d-back 
3. Executive mode 

d. To avoid possible conflicts in using the memory map, 
a software interlock is required between memory-map 
loading/read-back and PMA op~~rations. 
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SEC'TION 3 

OPEH!\TtON 

The SPERRY UNIVAC merno1y rnap contains no operating· 
controls or indicators. Operation of th~~ memory map is 
norm:-:illy controlled by the VO~TEX II operating system.· 
However, by writing his own control prograrn, the usur can 
opc:rate the memory map without LJsing VORTEX II. For 
maintaining and testing the rnernory map, a MAINTAIN Ill . 
test progrnrn is available. The _ly'i/',INTAIN Ill Reference 
Manual provides a full discussi9n of the M(::garnap Test:.'..: 

Octal Ct•rfe 

F.XC2 046 101l046 

EXC2 0146 104146 

EXC2 0246 104246 

EXC2 0346 104346 

EXC2 0446 104446 

F.XC2 0546 104546 

EXC2 0646 104646 

EXC2 0746 104746. 

s~nse 

SEN 046 102046 

Program, which verifies c0rrect op.:::ration ;;,nd isolates .. 
malf unctic;ms of V70 memory map and megc:1:i1ap options. 

3.1 1/0 IN$lHUCTtOi..JS 
Mcmory-m~p 110 instructions can only be executed from 
map 0 (opcn:iting system). or an inactive memory map. 
r~~blfr 3-1 lists the 110 instructioi·1s with tile rnn<.:;monics 
and oct_;;il codes for device address 46. An altei"nate device 
addrt~s is 56. 

Exi:,c11tivo Mode to Inactive Mode. 
f"lcces the 1rn::rnciry 111:-'lp in the 
inactive mode upon fetching 
the contents at the 
effective <~ddn':ss vf the jurnp 
instruction that follows. 

Inactive Mode to &Lcutive Mode. 
Places the r111::mory map in the 
cxf:cutive mode upon fetching 
the conhmts at the : 

ettedive address of the jump 
instrur;tion that fol lows. 

Executive Mode to U:>er Mode. P!a<:es 
the mc:mory mcp in the user mode 
upon frJr;hing the contc-n\s at the 

i:fi,.dive i"ddH:!':S of the jurnp instmction 
that follows. 

Stari OMA Transfer. Starts a 
m\:.\"111ory ni<:ip DMA transfer. 

Re~:.et DMA Transfer. Resets the -
n1smory ntap's or~~A-tran5for logic. 

Clear Exf'~utive-Mode Mask. Removes 
the executive-mode mask. 

Enable Memory ProtKtion. Enables 
the memory protecticn function of, 
the mi:)rnory map. 

Disable Meniory Protection. Dis.ables 
the rnemory protection function of 
the memory map. 

Sense OMA ActiYity. Senses if· 
the memory map is performing a 
Dt-~A operation. (continued) 

· 1 
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SEN 0146 

T1 "'n''"f.tr• 

IME 046 

INA 046 

IN\3 o~-5 

C:lA 046 

CIB 046 

OM£ 046 

on~ 04,5 

08R 046 

102146 

10204-6 

102146 

10?7.45 

1C2546 

1021$.~Q 

103()46 

1CJ314,.fj 

103246 

Fvnctktn 

S•:n$S Abnurn1;:;l Df',,1A T( ·minaliun. 
S"n~: -s for the- t~nor tc:-rnin;•,tion 
of a DL1A lo.'·:.1ing or n;?'d-back 
op.:·1ation. 

Tr<insfors rl~ta fn)rn mernc;1y map 
to lllain mti"nory. 

Tr;·n$fr:·rs data ~. 0 • .-1 th•! ni'.;nory · · 
1,1;;.p to thtt A rt:~i:o;h:r. 

T12n~'.f7·:rs d2ta f•r.::n th1J m1 .. ,·rmry 
rn;; p to tll!.~ f3 re·;.)~;tc":f. 

lr<:nsfc;;rs cfata frt:H11 the lti;;;inory. 

m;.:.µ to tht? cle;;n,d A r1::gister; · • · 

Trc;n~fc<S d<'ita from th<:: mi;.'.·:nory · 
rm~p to thll dt-:in;d B r."eisti;,r. -

Trd1~itrs data from n1;;::in 01l;-Hi-Ory 

to th9 mf:l't1ary rnap. 

Tr;;;.r'isfors data fnm1 th~ A regi:.;for 
to th!! memory map. 

Tr<msfrr:s data fn..1111 the 8 register 
to thll rYH:n1ory map. 

,,-n'lt;;:·~- tramid<;.r im.fiu,~tiomt ~rEJ for control n:gi~.t- rs in the 
n;,.,n,c;y 1c;, p. L(:>< .• cHn; ;::nd r':-.1ding of the rnennory--rnc::p R/\M 
<;Ff'ay c.:.,c:t.Jr v_1ith th0 higl't<fH3'f:d OMA oper<1tions-. 

3.2 OPERATING MtJOES 

Th~ n1c1iory m;i;p h~s thrcfi mode:s of ope.r;;;tk..,,i: in;:.ctive, 
(,!f,(·-::utiv..:, M1d U!"C<(. 

When the m~nory map is in the inactive mooe, the first 
.321< of ph)-sic;d rM11'lory (6-4K if the writab[e control store is 

. wstod) is av<ti!2ble urm1;:.pµ;:..-d and all i~.:Aructions are· 
p<~-t:mitt(:d. TI1is rrnxfo is c,nfc-n;d eith~ by a s:r-;km rc::;set 
condition or a branch s1-f.jU~~nce from the exc;utivc mode 
consisting of the EXC2 046 instruction followed by any 
jurnp instruction. 

This mode is entered by an interrupt or by a branch from 
!he i(lbCtive mode to an active·mop condition. The branch 

3-2 

$«que,nce is .c~:::tuillly an EXC instruction fo!IO\•red by any 
jw.1p instri.di1:m. In this mode, all instructions except HLT · 
0.1" p:::mtiUt.d. From the ex1,;.-cutivc rnorJe. tha memory map 
0111 bo SV•ikhrd ttJ th~ in::<:tiv·~ mode.. -

The (-:.'<.t::cutive mode has four states th.::it dr:fine op-,~rauons 
c;ccurrin;;i bebrt.;;;·n rnap 0 ar'td the U:S.ttr' maps. Setting up of 
the exi::..-cutiY\>mode states is accomplished with 110 
in:stn..1;:tions . under control of the· VORTEX II ·operating 
sy:;t0m. As ~1 ".:i·1tn in_ t;,bh! 3·2. instruction· fetch operations 
are al\:<';;ys; fron·1 r(t<ip 0, :uhile f.}).::ra1id~fetch and operand· 
store op.:x~tio11s can be from any map depending on the 
~x1::cuttv(;~m(){j(i state. rni:: following ane e:r.ceptions: 

a. To eq!:.ure that all instruct~on fetches are from map 0, 
indirc~d iddressing must not exct.~-d the first level in 
·~tah's 2 or 3 of the ext._,:utive mode. This is b&cause 
afh.:r the first level of indirect addressing, instruction 
fetches in some cases (i.e .• SRE and IJMP instruc
tions) are treated as o~~and fetches by the memory 
map. 

(continued) 



b. In all eY.c"Cutive-1node staies, the execution of a jump- ' 
and- rnark instruction causes the program-counter 
contents to be stored in rnap 0. , t• 

c. In all executive-mode stat.es, the O'hcution of a LDAI, 
LDBI, or LDXI instruction ;:dvvays ciiu~•es the etfoctive 
regish::r to be loaded with the operand fdchoo frpm 
rnc:.p 0. 

d. t-... ny interrupt causes the memory map to enter the 
maskc-d e>:c:.::utivc mode. This masked condition causes 
the executive mode to opi.;rate as if it were in state 0 
ev~n thouc.h th<! e.r.r:x:utivr:-state r0gister rnay contain 
anotl ter v;-,,h>e. In tl1is condition, rnt:rnory·m«,p st~tus 
is rne-~d into map 0 during the interrupt service .. 
routine. By e>:.fce;u1ing the FXC2 0546 in:-;truction, tha 
rn?tsk is remov,:;d and th'~ urn~utive mode returns to 
the st;~te d~k:rnillcd by the \.·, i: !f! in the u:u::ulive· 
s1 atf.i r1.::gi~;ter. 

. 
ln~tni.ctkm 

Si•,\e Fotch ' 

1 Map 0 

2 Map O 

Notes: 

Or .. ,7y;;,nd 

F"'ich 

fvfap 0 

fi.fap 0 

Map n. 

OfkP"rv.:I 
Store 

Map 0 

Map n 

Map 0 

Map n 

3. States through 3 o~use an addi}ional 142 
nano~}e,:onds delay in rrw.rnory accC:!.ssing. ,. 

In this mode, afl or:,.,.rands and instructions are mapped 
according to the l\ey bits and contents of the Hi\M array. If 
an interrupt occurs, the mernory map is switched to .the 
exe'C:utive m0de. The memory map is switched from the 
executive mode to the user mode by the real:time executive. 

in the VOFHEX II operating system.: . - . . _, ... -·''· 

3.3 MP.PPING 

The mapping function is performed for either a OMA, PMA, 
or processor operation. In DMA operations, the mapped 
;;ddri';ss utilizes the 4-bit key from the SIC plus the 16-bit 
logical address from the prncessor. In PMA operations, the 
rnc.pped address utilizes the 4-bit key from the block-
1r ansfer controfler (BTC) plus the 16-bit logical address from 

OPCHATION 

the PMA option. In processor operations, the mapped ad
dress is normally derived from the rne1nory map's key regis
ter and the 16-bit logical <:'.ddres::. from trie proce~~sor. 

3.4 OPEHATH"~G SEQUt:~NGES 

This section describf~s the S£:quenc€~S of the various. 
memory-map opi.!rations. Figures 3-1 and 3-2 show the 
data-word formats used with output- and input·data 
transfers, respl:':etivcly. Figure 3-3 ~!1cv1s the cfota-word 
format for_ the me111ory-rn;;p lo;;:;rling and read-back 
opt~rntions. _ 

Thr; following ~wquencu; c.>~:cur in mt'mo1y-m;:p loading and 
n,:<.-;d-b,.,ck (/F.' :"di•"•ns via DM/\ (using rm1p 0): 0 

- : c . 

a .. Using output-cfrita tr<msfor instructions, (OME, Oft,R, or 
OElR), the pn.x:":ssor trc~n!"fors three de.ta words to 1he 
memory map. The fast word contains the dirediori of 
DMA trnn~fo.r and the initial 10-bit rn~p addn.:-ss 
(fi5ure 3-lb). Tiw S(:Cf1nd word contains the initial 16-. 
bit m~rnory addre5:c-. of th1.r DMA transfer (figure 3-lc). 
The 1hird wend contains the number of words in the 
DMA tnmsfor (figure 3-ld). 

b. The pr<.){;(c!!';sor i!':'."ues the EXC2 1\1\6 instruction to reset 
the Dl~A-control logic in the nlt:.rt1ory map. _ ., _ 

c. TI1{: procf-Ssor isstH~s the EXC2 0346 instruction to start 
the DMA tn:msfer op~ration. 

d. The s:t<~ndard nH:ihc:.d for v~:rifying the co;npld ion of 
OMA transfers consists of using the two SEN 
instructions.. The processor issues SEN 046 to st.~nse if 
the m6mory map is still perfonning the m,~A tr;;msfer ... 
If it is not pt.'tionning the OMA tr;;nsfor, SEN 0146 is 
issued to ~ense if the DMA-transier termination is 
dui;;: to an error. 

. . . e .. ,l\n op I ion al rn:.;thod for Vt:rit-1ir1g the completion of ()f,~A 
tr;::nders 1;onsi~ts of u!::ing the DMA-cornpldion 
inkrrupt. A counter in the rnernory map counts the 
number of Dt .... 1A transfers 21nd indicate$ whtn all 
transfers are. complete. An interrupt is s.ent to the . 
proce;ssor \ovh1;n either all transfers are completed or 
an error occurs during one of the fr;m'sfers. When ihe 
interrupt is a<::knovvled&l".~d. the proc.e:'·~·or is din:.•ct.~d to 
memory address 016. 

3.4.2 ProgrntY1rned 1/0 Recd-Back 

This operation provides a read-back function of the 
memory map's internal-status signals (figure 3-2a), instruc
tion addres~ register (figure 3-2b}, and the unassigned 
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15 14 lJ 

\\'RITE- l(f.Y 
CONTROL FUNCTION 

a. Writir K<:y Con!Tol Fvn..:tion 

TS 14 13 1l 10 

9 

9 

5 

EXECUTIVE-1v,QDE ST ATES 

[
·-. ·-· .. . . --·-·-. . ··----. '"~-· ·-· J 

000 J = ST A TE 0 
00 I 0 = ST A TE I . 
0100 = ST ATE 2 
1000 =- ST ATE J .... -......................... - .. 
(Sit T M~l E 3-2) 

3 

[~~,· .i~oi~~~;:I~-·-1,-:J_'.·•~:~:i ..... •·-~_:·_ .. _ ....... -.···-·-·· ·· ~r~••_:·.: 
DAT A TO eE REAO IN!TlAI. MAP : DP1'ESS · l/0-WkllE 

CONTROL FUNCTION 

I-~-= ;~~~~j"~Pc;~ ·i:~;;·~-~f 
2;] . 

10 = UNASSIGNED ADDRESS 
,,....., ......... ~ ....... ~ ...... ~ ... • .. ·~.,..- ¥ .,.._ • ..__..,,._~ ....... , ........ •. ·-~ ......... - ·--.... - •• J.!., ... -

OMA DIRECfION 

1

........... ·-· J 
0 =CIMA INPUT 
J =- DN'iA OUTPUT 

................ ,, ..... ..:. .... --..... ~, ............ ,,.,.~.~ 

b. VO-Write' C'oi..,rrol FLHv;rion 

0 

KEY BITS 

IS O. 

[·.·.·~.·-·.-.. ~ .. ·.-.--.· .•.. ····-·~-. · .• ·-.. ·.--·.~-.·-.·.·.· .- -.·-- ".·.~--~ __ ·_· .. ~-.. _····-··.··_·---... · .. -~~~-- ...................... ,, ·~·:~ . - ~"····-·· ... .._ .. _ ·:.···.,, ...... ......... .. .. _. __ ... _,_ ............... -....... ''] 
~ _,, ,. - .... - ,....... . .. .. .. - "«·----w"-" "" •c•V• ·-·· "_,l_,_, -"'"' • .--.~···-·~·«•-·-•'•"•-••·--.... --------- -··-"'~~-~-

1 NIT I Al. MEMORY ADDRESS lUSED ONLY AFTER L·O • 
.WRITE CONTROL FUNCT10Nl . 

c. Initial M;:-rnory Addrt:H of o OMA Trol"sfer 

d. '.'.'ord-T ron~fer Fvnct ion 

YTll·')Olt.1 

Ftgure 3·1. Data-Word Formats For Output·DClita Transfers 
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opu::ATION 

15 12 11 10 9 8.' 5 4 3 0 . 

---- .... -· ....,. ~"-

_,.____ --- -· I . · KEY BITS · 
VO ERROR . ~JMA __ Dl~:!:\.~~,<"~~ . LOGICAL MEMORY 
KEY BITS [O ~ DMA INPUT l . BIT 

o. Stotvs Word 

~-= .~'.M __ ?.~2.~!J. 1· -c;:· 32-t('{;-ooE -] 
DMA/PMA EhhOR : , . -· ._,~ '.:'. ~-~~~-- M°.1::~ ... 

[ ·a·~ PMA Er;:·;·C;R .. J 
1 == DMA ERROR ·-.. ~~ ........ , - ·-" ........ ~ ........ ,. ·--··"" ,,,., 

E><FC:!JTlYE··MODE s·r.1.1.ns 

[-····· -·-···- ·--······-·······-···-··] OCKJl ;:= ST ATE 0 
0010;,,, ST ATE 1 
OlOO=~>fATE2 . 
1000 = STATE 3 ---- ··-· .••.. -
(SEE TABLE 3-2) 

[ -l~.---··-'··· ·-·-----.--·· --:----··· ···---.----···:---·· --- -····--·-· ....... >'·-··-······· ..... - ----..... --···---- ___ ,, ............... - .. _ ........... ~ ··«·-<··-·----"· ·. ··---- ..• ,.,.. ---·---«·-··---~---~] 
, IA 

.:..-·-'·-···- ----·--·-·-.. ---·-. --····-··--··--·---·-·----~.,····~··-····1----·······--·--·- .. ---··-- .... ··---~-·- -········· .... ·.·-- ·-·· ., ......... .-·-·--·-· -···-··- ..... ,.~-.. -· 

b. Instr1>ct io11 Address 

INSTRUCflON /•.DDRESS (EOUALS CONTENTS 
OF F~OGRA/./i cout·.JTER PLUS ONE) 

15 0 

[-~-~-==--~----===-~-==~~=:==~~·-~-=~=~-:-··----~==-~~~] 

VT//.1<J4S 

c. Uno!>s igned Address 

UNASSIGNED ADDRESS (VIRTUAL ADDRESS 
OF THE UNASSIGNED ERROR) 

Figt1re 3-2. Data-Word Formz.ts For Input-Data Trnnsfors 
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YYll-~ 

fi1.;·;1.-n_!1 3-.3 .• O:i-,t;;:~Vr\:-•-d f'Mm;•t For_ rt . .-rr't<:1i-y·M•;·? L0o;. ··r.,.g t"'t~ 

r:::,,;,,,-;.r~~·:r1 Oi-v:·rntitms 

"' idi ~;~11\ n~.:;i~h"r (figun1 3-·?c:). Th~ ~;· :.w•mci,l of nr.- ·dkJ.ns 
,,rt, lb:t1..->'l b~il°'1¥: 

a. U$irtti an c-qtput--dr!b.l tr<::>n~f~ inshttction, the 
prn,;L.'<-Or tr.:.nsfr:s a dzita wo-~d (fi4uro 2· lb} to tha 
rin x11.:.4 y 111ap. The th.I{:} of <fa,:a to btJ It"' d IJ~k is 
:::v :ifi.,-d bt bib. 10 UHl 11 of· thi:i (~"•la word. 

b. Us.i.1ig ~H1 irq.i!Jt-de-.t8 tfi':'n!':1•1 im•hudion (IME., INA, 
INO, CIA. cir C113), th" p.fQCJt.;;~;.i:J.r f'llot:·ds b.:,~k th<'t d1Ja 

spi'.·;ifi~d b; thu t.>t-1tp1.1t-d;:;hi w~-d. 

The follc;itin~ !'";tA·ru:::":l oc-1:;.ur v!:H .. i''I the m;.ni::iry m:::<p is 
~·,::itdv~d from th~ {iX> :.:utiv:.J rr'!OC:fo ff) Hrc•f inM.tiY<i mr)':ie: 

a. 1'ha: p-tc-.,-::i;_,·;:'.$OI' i!;.!!tl.lf:oS tha EXC2 0-t5 inst! uction to 
c:.t'lab!e ~witchi1ig to thd i11,,...,cti':!.' mc:•<.!e. 

b. Tho pnx:r".'sor C)!;e.Zuh.~ a jump instn.1c:tion. If the jurnp 
com:Htio.fl is not met, tho n'lt·rnory map r1ihi1airus in the 
r,..,;.1.<::uth::;,; rn:.,.Je. 

c. If th!i1 jtmtp cr.mdition is met. the m~nory map !;witches 
to the ini!"Ctive m('r'Ja whr:n the contents of the 
i..'l''fe.":U\'l.li jump ;:~ddre~s are fotched. The eift;,;;ttye jurnp 
addrti$5 is r.ot m~q>piti'Ci. 

Tiie following s.:;.qul"!ncc.~ occur when the rn<;mory map is 
sv<itched fron1 tho inactive mode to the e.xecutive mode: 

_a. The prccessor issues the E-XC2 0146 instruction to 
enable switching to the exc'Cutive mode. 

3·6 

b. TI1t£ pn:-c: .. _,.;;>{;.r <~~-~ •. :ult~~ Ci jlnnp in:::1i v0dkH1. If the jump 
rondifr :i i~ nf'lt mat, tl1G rti': .. ,;oi.y rn<!p r •:~rnF.'lin5 in the 
i11;:,c,tiv'~ mode. 

c. If tlr,,, j1.m'ltJ conditk-n b rm~t. tho i;1o:'<itOry map switches 
tat:.~~ (..~~c::t1th1"-;: m0<:l,'i! whet thi?-crmknt.:.; of the e~ft."'Ctive 
j1.1mp i:·ddtt""(!; ;:,re fridwd. The e'i'f~>.:tive .3ddn:!>S is 
n;;.;ppl .1 ti.o;inri; 1rn·::p O. 

TI1e k•l!mi .. ing SE-quenc~· occur v..-ht'f'I the rrH~:mory map is 
switched from th~:: ex€..cutivf; mode to the u.scr 1node: · 

a. llia pi v:-:1·/:<q;.r b:su(:~ the EXC2. 02~6 im:trt.!~:;tion to 
Gi"!<.~b'~ :::.1: ikhin\:: to th~ W:lJ~<' mo,de. 

b. The r;>rocr.:;,:::or ·r~r-:11h:s a j:m"lp instrnctio1i. If the jump 
condition i!'.i not ma.t, the memory map remains in the 
ex"..::1Jtive: mode. 

c. If 1he jvmp cnnd!tion is rne:t. thll me1t1ory map switches 
to tha uso::,r mode when th!? contt'nih of the df f-"Ctive 

·ju111p adt.~to';!$$ are fotc.'i(id. TI1e etk...:tivo addr~:.;s is 
n"l"ipp,~d 1,1sins the user rrrnp. 

Swikhir1g the m(:anory map from the u~t;;f' rrn::.de to the 
f:.~eeutiva modo, can be initiated by interrupts res-ulting 
frorn thu follO'·iiing: 

a. ;;n f~rror dur;ng <? m~pping op.-::ration 

b. an 110 S)'stc:-ri inkr-rupt 

The ~;,;quences of this operation are shown in the flow chart 
of figure 3-4. 



Y11l··:JW.I 

.. -... . . .. ·-· _,_ ___ ··-j 
MAP SENDS · 
INTERRUPT 

ADDRESS TO 
PROCESSOR 

....... ,,.,, ' ~ .. ~ ...... - ""- ~ -.• 

[ 

.. ,.., ......... --·--.· .. Yl'-··--~· W. ....... J 
MAP ENTERS EX~C 
MODE Al-.JD SETS 

EXEC - MODE 
MASK 

··-··--·•·0••-·--··1··· __ ., ____ _ 

(
--~~-- ---~ 

STOP 

... ,_ .. _____ ~_......,......_..._ . ....,,__ 

OF't:R I-• TION 

NO 

(OPTIONAL) . YES 
.............. , .. '., ·~··· ·-

NO 

{
·-~-·-· ~ .. -···--·~· -·] ' 

DEVICE SENDS YES 
-----· NTER_RUPT ADDRESS ::':}~·-"'""' • ·• -

TO PROCESSOR 

_. ................. ..,....-""""""~ ~-·-·- .. -~~ ..... < 

Figure 3-4. User Mr.;;de to Exe-cvte iVh:de Fk.iw Chart 
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Four acce~s-contrnl mod~~ for mapping_ operations are 
provid<;"'Cl by ;::.ccr:ss-cr ... ntrnl bits 9 and 10 of the RAM-array 
dG1la word!. The four mocks with corrc: .. pondir1g binary 
v.;:du•·s of bi~ 9 and 10 am listed in tablt:t 3·3. 

lms 
10 9 

0 0 

0 

0 

UnassignL~d The logical acd1 ess is unassigned 
(non-resident address). 

Full 21ccc..u All types of aci:f:'!.S are pt::1milted 
1n this paise. 

f~~<'-d 
Ol)•.;-·c-,1'1d 

only 

i~u:id only 

Only o~r;:.;nd fetch':> arc per
mitted. Instruction fetdi.;s_ frorrt 
this paco will not bf.! i::.<•'<:uted. 
This re~.tricticm indud1...s 't:<'";·.tJtton 
instructions (XEC. XOF. etc.). 

Only instruction or opc:·rznd 
fetd11:..-s are p-:;rn11ttt:d in this 
pace (no opcr?>nd-store op~<a· 
tions ~mittr.-0). The instniction 
fe!cht::s inciudi:: single- and 
daubh>i • .-ord instructions. 

The rnr.m0ry prnh.ction funi.;tion mcnitors the addn.~s of 
the instn..iF;tic1n b¢frig pro-cc::::-nd on the b;~-s.is of the cccess· 
cvntrol modll'. Wh;,;.n the fn€:il'I01y map is i;ii,;.tiv~ and its 
m•'flir'ry ;>rot·: ctiQn font;tion is cnabk-d. the in~~tn .. 11:Hon 
r.-.ddr• ,~ re~:,isk-r (in ttie rl1fiY«"'lry map) is upd?.:ted with ~~-tt:h 
d';'":cded insttuction. V'l'he..-n an E:·rror conditicm is drcf!;t;k'f1. 
the n'lt·rnory protection function is disabled, and urxfating 
of tho instniction-c.ddrc::s register is inhibittd until the 
EXC2 0646 instruction is exer.vtf'd. The detE-Ction of an 
enor interrupts the program ir1 process a11d din:;.;;ts it to 
011e of Se>'\!t;.i'1 pn:;~s::;:ignt--d memory addres!~s. Thes(t 
in tt.::11 upt addre:1..r.;r:~s <'1re listrd in tabfo 3-4. H~lt, 110, and 
jun•,' l',;fro1"$ 2re dd:..:.;k-0 earlit:l'.f in tho rr1appir1g op<:ration 
to prevent them from b<.ting detf'r.;ted at the same time as 
the othe-r errors. 

20 

22 
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Error 

Halt. The execution of a halt 
instr1Jction is attempt~. 

1:0. The execution of an 110 
instruction is attempted from a map 
number other than_ 0. 

(continued). 

Octal Ad-dre$S 

24 

26 

30 

32 

34 

Error 

Write. An attempt is rnade to write 
into read-only or read-0µ1.::rond-only 
locations. 

Jump. An attempt is made to jump 
into a read-opt.U'lnd--0nly lo;:;ation. 

Un<=1ssigned. A read. write, or jump 
op•~rntion is attempted using an 
unassigned logical address. 

Instruction fetch. An attempt is 
rnade to fetch an instruction frorn 
a r1·;~d-optrand-only location. 

Data transfr;r. A write or unassigned· 
t;;-'1 1 ur is dd•""-:fod during a OMA or 
f-h~ .. \ d;:; ta trnnder. 

J.c;;.1 ffalt ErrMs 

Whc-n a halt t;;n:ir is dd,:,~--ti:<l, the e;;oc-utfo1i of the halt 
in~1n.u;tion is allO"H:d to be c.ornpli:k-d. However, due to the 
dt::ta;;;tion of tho halt error, the memory mc.p holds the 
m-r:.;ory-µrott'>.:tion intt:ruµt fL,g true (OINT-) so that the 
prr>;:r::""!:,,.>r n•i';'f1h:1s th>l run rrn:<h-:· imm~Jiatdy affor h;;dting. 
Th~ pnx:rs!'.-0r tltt.."i''I fi;Q'":'; to an interupt·wa1t s1nte until the 
prngram bt'";1ng proct::i.:scd is directed to the intt~rupt 

address 20. Upon Ct::•rnpletion of the intt.rrupt subroutine 
th<! intc.-rupt si;;;nal OINT- is re!..<?t. A halt error is not 
dr:;;tected w~H:n the halt is initiated manually using the 
STEP/RUN sw'ik.h on the computer control panet. 

3.6.2 1/0 f'.rrors 

Wh~-n Z<n 1/0· enor is d!iitechxi, the exc'°;;utio11 of the 110 
instruction is allf"J\"'ted to be completed. Howevt~r: all 1/0 
control functions and data transfers between the processor 
and peripheral controllers are inhibited. By holding the 110· 
ins.truction error ffag true, thd contents of memory and the 
A. 8. aiid X r":;:.'istcrs ~n not be modified by the 110 
instruction. \IVhem tho c,l(ecution of the I /O in.struction is 
complek·d, the prograrn being proct~ssed is directed to the 
inforrupt addn.:.:;s 022. 

3.6.3 Wdting Ern.1rs 

When a writing e-.rre>r is det~ted .. ttie execution of the 
instruction is allowed to be completed. To prevent memory 
modification, the writing cycle for memory is changed to a 
reading cyde. When the execution of the instruction. is 
completed, the program being processed is directed to the 
interrupt addn .. 'SS 024. 

Even though the writing error is not detected because the 
memory protection function is disabled. the active memory 
map always cha11ges the writing sequence to a reading 



~1;:quence if an at1empt is made to write into a non full· 
access location. This prokdion applies to all DMA, PMA (if 
connected to memory map), und processor rm:mory cycles. 

3.G.4 Jump [nors 

A ju111p error can u;:cur _dur_ing the .following types of 
instructions: 

a. All jump instructions including IJMP, JSR, and BT 

b. JI.II jump-;rnd-rnark instructions including SRE 

A jump er rnr occurs when 1m attt·mpt is rnade to jump or 
skip to a rcad·operand-cnly location and if this k..cation is 
the ctfo,.::tive addn;s~ of the jvrnp or skip inshuction; 

Vlhen a jurnp <::-rror is cfr.Lckd, ttie e:icu;ution of the 
instrndion is allo*·i:d to be corripkkd. for i~H•1fVi"i id·rnark · 
inslnJdi011s, tha memory writing cycle is ch;;·n;;;-:~ to a 
re;-,c1ing cycle to prevent· memory rnodifo:ntion. Wh~n the 
f:)'.<;,-Cution of the instruction is cornpletcd, ~ the program_., 
b!'!i11g prn:-egs€:"<1 is directed to the interrupt ;;dJres!:i 026. 

When an lmas~;.igned e1 ror is detected. the execution of 
the instruction is ?.!lowed to be completed. If the memory 
V•Titing cycle contains the: un::-issigned error, it is changed 
to a reading cycle. The contents of the A. 8, and X registers 
are not changed. When the •~x.ecution of the instruction 
is completed, the program bfJing processc;,d i_!;) directed_ to 
the interrupt address 030. The unassigned logical address 
is contained in the memory map's unas~igned address 
register, which can be read by the processor using an 
input-d:=ita tr?insfer 110 instruction (figure 3-2c). 

3.6.G Instruction-Fetch Errors 

When an instruction-fetch error is detectetl, the exe-cution 
of the· Cltrr•-:nt instruction is a!lowe-d to be completed. The 
progrnm boing processed is direde-d to the interrupt 

addrE.SS 032, and the no:t er:-oneous instl"uction is not 
e.\fc~~uted. 

The detection of an 110 data-tr&n~fer errur during a DMA 
or. PMA operation c;;;u<:.L'S th~ rn 1 :1nory rn;-;p to g1;::;nnate an 

· interruptthat directs the prnci:.s"or to the interrupt addrtoss 
034. 

Vlhen an 110 data-transfer error or::rnrs dlirine a DMA 
operation, the memory 1nap holds the DMA krmination 
signal (BIMES- I) true. This c::-ust:s the BIC (or- a user· . 
dr-$igne:<1 contro!l.::r) to 1enniriate the data trnn~;f1.:r on the 
trailing edgi:: "of the daia-ready si11nal (DRYX·· I or DliYF- I). 

When a data~trii"lnSf<.:r error occurs during a pf,'1.J\ op'J I ;~tion, 
the rm:rnory m<-.p hu!ds the PMA terrninrition ~:!gnal 
(Ll'l'"l\M:S-1) true. This cr:,u£2s the block-tro.ns.h;r cc><ilrnller 
(or t• uscr··dc:::•igned controller) to tcrmin>:?te thP: data 1ransfer 
imrrH~diately atter receiving the tennin::ition signal. 

· W!1,::;n ·an I /0 d;;:. l<·~-tnrn~~for. error occurs, the rn~rnory map 
stores errc)r-!;tatus data that include error-key ni.1n-1ber, 
writing or un:::is~ii;nc..-d error, and Dfv~A or PMA error. This : 
error-status data (figure 3-2a) can be r1:'ad by the p1 occssor .. 
by using an input-data transki" instruction. 

When an 110 data-transfer Ciror is detec1ed during a 
me1Y101 y-map DMA lo?:ding or rto;}d·back operation, the 
~nemory .map i;ei-1er3tes v DMA error flag (PDMTRM + ). In 
tt~~;pcinse to the SE.N 046 im~rLJction, the· memory map 
provides a DM/\ not-busy stotus. 

An op1ion~I mode of opc:r~tion, for the detection of an 1/0 .. 
data-transfor error in a DMA lo;:;ding or read-back 
operation, consists of using the OMA completion inter· 
rupt. V\lhen thP. error is defrded, the rntrnory rnap 
gu1crates the intt;1Tupt c:irccting the proc.1:-s~or to the 
inti:;rrupt i0dd1 css 016. The ~'.'l;ne inkrrupt is also gener· 
ated to signal the proce~~:::or when ,the loading or read-back 
operation is successfully cornpleted. Upon receipt of this -
interrupt, the proces~or can issue the SEN 0146 instrqction 
to sense if the DMA transfer termination is due to an 
error .. - _ 
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SEC'rtoN 4 

THE.OF{Y Of OPEl:V\ TION 

4.1 GENERAL 

This section con1ains sys1ern and functional d1~~;c;riptions 

followed by timing wav<.-:forn1s for the various rnunory-rnap 
operations. For ease of r~ading, some mnemonics are 
written with the vr.;ri<1blc ·n in place of the_ ach.1al numbers. 
For ex<m1ple, rncniory data mnemonics MYDAOO-. through_ 
MYDAl.7- are written MYDAn- (0-17). Mnemonic descrip· : 
tions are provide£! in section 6 .. 

As illu!:.trzkd in tht: sysk1n block dk;grom of fic.,•re "1·1, the 
memory rncp c;:;,n h-:: u:•;.:;d with _<':ithe_r the processor or PMA 

MEMORY MAP 

circuits. Address bits 0 through 8 are applied directly to the 
mainfrarne mt;;rno1y, while bits 9 through 15 are rou~ed 
through the rnernory map. In. addition to the mainframe
mernory bus, the memory map provides buses ~or up to 
th1 ee expansion memories. The BIC provides I 10 key bits 
for DMA rrn.':'mory m3pping. 

The functional circuits of the rnl:'rnory map Me shovm in 
figure 4-2. Ft1ge numbers of the rnemory-map logic dia
grC1111 (;.)/Ii 91 CO:t48 in sy:.:.h:in LfocurnGn1;;tion p: .:,lu190~) i'lte 
ptovicfod in p:1.tt::l •UH·~·es for e:;~ch circuit block. 

-J~r~?J~:J 
DA"fA, MY3Dn -(0-17) 

_ _.. ...... ~ ... -..... ·-~..--··-····· ----·"· - - ............ -.. ......... _ .......... , ..... -.~- - ....... ?~---.... ~. 

,, __ ---~--- .. _ f:~~!.!.°-~--- ... ·-- ---··· --··-·-···;. . .. 
/>.DDHSS, MY A.Jn ~ (0-15) 

IOKn-1(1-4} _ CONTROL 
- --- ·-·- SIC -- '" • Pl'TION 

WARD) 

--- ~-----~~DD:;;-·:-:;~~;;'-;-~- I--~~ --~1~ -~~~-::.:A:~;~:~~T~r_--_~~~ 

JVTJl·W.19 

Figure 4-1. Memory-Map System Ulock Diagram 
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4.3. l ~<ey Multiplexor 

The key multiplexor supplies the;; 4-bit ,key PKMMXn + (0-3) 
to the HAM address multiplexor. The 4-bit l~ey is sclcde-d 
from one of the following sources: 

a. Kty rngi~.ter, PPRt<Yn + (0-3) 

b. BIC key, IOKn- 1(0-3) . 

c. PMA kty, MYKAn + (l 6-19) or MYKBn + (16:19) 

As illus1rated in figure 4-3, the key multiplexor· contains 
t1•vo multiplexors, a latch, and a buffer. Depending on the 
jurn1JGr configuration, th.e processor key input of the first · 
multiplm<or cornes from either the key rngister PPR-
KYn + (0-3) (standard for VORTEX II) .or the lr:;tch PMA- ... 
1\Yn + (0-3). PMA key bits are tra.nsf6rrod tL1 ough the latch· 
wlwn th1c:. PMA loading ~iignal PLPMAK + is low (thi•, ft;;;, ding . 
signal is low until half-Ch?.ck tirna of n rnirn1ory r.'::~uest). 

The othor input of tht1 fir!>t multiplexor is connech;d directly 
10 the PMA kt;y bits. A high F'KYMXE- clirnbles the first . 
multiplexor causing its outpJ.!t bits to be r.tJI low (fllap 0). \~ .· · 
A low PKYMXE- en&bles one of the two inputs to be se· . - · 
lected. Selection is controlled by PM/.\l<O +. Wh011 the 
processor has accepted.a P.MA requt~st. a high Pr.MKO + .· 
transfors PMYKn + (16--19) through the first rnultiplexor. A 
low Pl.1AKO + selects the othRr input PRMAKn + (0-3). 

. FKOM KEY REGISTER 

BUFFER. 

YTll-:X'.51 

Input selection for the second multiplexor is conirollcd by 
110 1ne:mo1y request signal PM!RAB +. A low PMIRAB + 
transfers the first multiplexor output PKYMXn + (0-3) 
through the second rnu!tipl1:;xor. A high Pt,'llRAB + selects 
the other input I LICKn + (0-3) from tht: butfr.•r. B!C key bits 
IOKn-·-1(0-3) are tr;:msferred through the bt1ffer on the posi
tive-going transition of Pl<BICK +. 

The RJ.\M addre:;s multiplexor SP.le-cts the RAM &ddrl.'.SS 
, , con!;isting .of PRAMAn .. - (0-7) and PKEYBn-(0,1) from 

either tho rnap·i:~.ddrn•s counter or the combination of key 
and· mcmmy-addn:iss bits. Input !Zekdion for the rnulti
plexor is controlled lty .the inhibit-r1)t:rno1 y-rLquest signal 
PIHMF\Q-. A low PIHMRQ- ::.Llc:>1s Ct)nl\::nis of the map
;'1rldrt~S counter PM!-1.Rn + (0-9); a hic;h PIHr•l!RQ-· ~dfdS 
th~ hc·y. and nKmnry-:-1ddr~s.s hits PKMf1X+ (0-3) ?nd 
eith~r f11WMAn+(9·14)or MYMBn+(S-14). 

~ :} 1:·i) 

4.3.3 Drivers and no.,.,~,·Sdt-d.ion 00coder 

The nine· signal lines consisting of F'H/-.MAn-- (0-7) and 
PRAl\1W + are roukd throiigh 36 clriv~~rs to· provide the 
power required for driving the RAM arnys . 

PM.t...KO+ 
_,,,,. __ ,_,.,._,,~---.-·~ 

f'KYMXf-
---.,,...-----~.,,......, ............ -.~ ..... - t. 

f'BICK ... (0-3) 

FIRST 
MULTl
PlEXOR 

-·---,-~ . 

f'KYMX n ... (0-3) . 

I _" ____ v .. _. 

SECOND Pi<.1;,;/\Xn· (0-3) . 
MUL Tl- ··~···- .. _.,._.,._,,~-----{')> ;. 

PLEXOR 

Figure 4·3. Key Multiplexor Olock Diagram 
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rnr:cmy. OF OF"ERATION 

The row·Scl\;:{.tion de-c::odcf consistsof a s~k-ctor that selects 
either PMARn +(6,7) or PKMMXn +(0.1). and a dt:coder 
that di~COOf.lS the sclcdor O!!tputs. n10 decoded row· 
sdcctii.;;1 bits PRAf'v~Sn·· ( 0-3) S( k.d one of the four rows of 
the RJ'.M ;;;,r1ays. Tab!CJ 4;_1 is <l trnth, table! for tho row· 
se!io.;dion d(~•x:lef'. 

INPUTS ROW-SELECTION 
OUTPUTS 

I 

--~of -~~ri·--r ~--T-~ 
a. Q. 0.. ~ a.. 0... 0... 0.. - - __ ,_..., .. "..- ~ .. - ,_ '"' ~--· ... ..- .. "'-~ .. .,,,.,~_, .. _... 

l L 

L H 

H L 

H H 

NOTE: L = low, H =- ''igli 

VTll-W1' 

L .. 

L .. 

L 

L 

TIH? RAM array is a 1024-\1;,1:.wd by 13·bit ri:ad/write m\LlllOry 

tflat store~ physical page addre'..;~.1!S along wi!h acce-ss- and 
swi.ipping-control bits .. As illustrc!ted in .figure 4-4. it 
cunsi.~i.s of 25fi·1t.:ofd by 1-bit arrays 21rra:nt;l..d in 13 

-. 

columns and 4 rows. Addre::.s bits PRMArr~ (0-7) (figure 
4·5) se,fect one of the 256 13-bit words in all four rows of 
the array. One of ttH: four rows is seledd by the· ~ssociated 
rovt $t::kdor PRAMSn·- going low. 

During a wri1ine opi:;:ratioii, a high PliAMW-t· enables data 
fn.mi th~ 110 bus n .. -ccivcrs to.be~ loadf:d into tflt.! ~1d~re:'l-s1~ 
location of the array. During a r1~:-«:iing 01x:r ation. a low 
Pt~AMW + en;1bles addre:~~-d data to be read out of the 
array .. 

4.3.5 I /0 Bus D;ata Multiplexor .. 

This multipl1.:>c'ltOr sekcts 1/0-bus . dt3'ta fu;rn one ·of the 
follo't1it1g sourr.:cs: 

a. RAf\.1 Bn,ay: PHOOn·- ( 0·8) and PRDOn + (9· 12) 

b. ln:-:·tn,dion addtt..';s rc:gi:;;fcc PIJ\On +(0-15) 
! 

c. Una!':Si€;ni:;d addrf:S .. 5 rt:gistu: PUADn + (0~15) 

d. Status signals: PPRKY.n + (0-3), P64KEN +, 
PEMSnE + (0-3). POMAOE + .. · .PDMAER + ', 
PIOUER +, PIOE:Kn + (0-3) 

As illustratt .. <t in figure 4-6, the 110-bus data rnultipit-:wr 
com-;ists of tv·•.> multiplexi:J·rs z;r1d a buiitr .. On p.Jsitive 
tr<;r::;itic••l~ of t!w butfor-lo?Jding sigf'lal PLD8f-, FU;..f,1-;::rray 

. d.<;ta are tr2n!:f,:;:rrt:d through the buffr:::r to one input of the 
sc··cond multiple.xor. Under control of se!e:ctor signals 
PS!n + (0.1), the fir-st rnultiple:ror sek·cts d<'lta from eithc."f' 
the instruction-cddrn::.>s register, unas.si51ied· address 

. D,\ TA FROM 1/0-aus RE<-tlYERS 

PR.AMSO-
~··--'"-·· . ·-·Z 

PP.AMSl-

VTll-1051 

.4·6 

Not. . .s: 

DATA TO lt'O-eus MUlilPLEXOR 
\/ 

1. Each ~vcre rr:pn:Y:'mh 256 1-bit words. 
2. Recd/write conf"rol PRAMW• ond oddreu bits 

PRMAn-•0-7' ore not shown. 

Figure 4-4. L~yout of RAM Array 

. - ~ . --



INPUT.DATA 

PfF>11+ ~-8) 
PE Brr- (9 1 10) 
PkDln-(11,12) 

.ADDRESS• __ ,, ·---.. -- .. --·---~···-{· 
PRMAn-(0-n 

ROW SELECTORS 

PRAMSn-· (0-3) 

RAM ARRAY 

~--·-·---·-·-L .. _ 

READ/WRITE CONTROL" J. 
·~·~ .. •••'•••• - ..... ~ •••O•o•O•' ·~~··•-7'••• -..- .• -........ ,. -~· ..... -L ....... -•-• L 

PRt..1...i,w+, Pf:iNRn~(ll, 12) 

OUTPUT DATA 
... -.: .......... ~ .. .... 

F'Rr>O n .. (0-6) 
PRD0n+(9-12) 

• P.ddre~s and Tto<"Jd . .-write control ~igr.ols Ont <oulf!1:1 thrcvgli drivers · 

b<efone tl-t~y CJre opplied to the r:mcy. 

YTll-:ic"l'SJ 

f'LO!F-_ ....... _,_,. ....... -~-==1-...... ·' 

. THEOHY Of D-r'[!iATION 

register, or internal-status re:;ish .. "f. Table 4·2 is a truth 
table for the first rnultipk:xor. Under control of selt.>Ctor 
signals PIMAE- and PDTIX +, the !:h:ond multiplexor 
s"."kcts data from either the b11ffer, fir~;t rnultiplexor, or 
DMA rnernory-address rnl_!ister. Table 4-3 is a truth table 
for tht0. second multiph..>xor. Outp1.1t da1a Pfl3Dn + (0-15) are 
appliP:d to the 110 bus drivers. 

As illustrated in figure 4-7, the l/0-bus drivers transfer 
either a 16-bit data word EBnn-· 1(0-15) or a 4-bit. interrupt 
address EBnn- 1(1-4) onto the bidirectional 110 bus. 

During an inµut·dr;fa trnnsfer, a high PEBEN + tr<-im:fors a 
16-bit dr..ta wcrd through the drivers onio th~_ 110 bus. 
Vlli(m an inkrrnpt address is bdng r.:eiH.:.rnted, a low 
PEB(N + dh ... ablc~s the ::;.;;;tct::-r1 d~!v ... rs <..:< :•··i11g <>II of. th~~ir 
outputs 1o go hich (all :Zt;:rnS). Th:·: :-illov.rs the four l/O-b11s 
drive.rs, to tq::.n!:dcr the ir1tt:.1rupt ,.,_~t!rt:ss onto the 110 bus .. 
Tabie- 44 iists the _bit configurations for the vari<.ius 
int€'fTt.ipt i1ddr(;SS g.~nc1otr:.d by_the rnemory map. 

The l/0-bus receivers convert l/0-buc; data into PEGn(0-15) 
for use in v;::irious circuits of the rnenwry map. 

FROM 
RAM 
ARRAY 

?RDOn-(0-B') 

PRDOr.+ (9-12) PD!Br.+ (0-12) 

VTJl-.705' 

INSTRUCTION 
ADDRESS 

UNASSIGNED 
.ADDRESS 

Note: 

l"lUFHR 

f>S!n+ (0, 1) 
-·-----·------·-·-~ .. 

f'IADn+ (0-1.5) -·. -· 

STATUS 
SIGNALS 

FIRST 
MULTI
PLEXOR 

PDTXn+ t:)-15) 

OMA 
.MEMORY 
ADDRESS 

PDW..n+ (0-15) --....... ~·-~ --·-·-·-""{; 
••. J 

SECOND 
MULTI
PLEXOR 

-··r·· 
PIMAE 
f'DTIX+ 

Pfi'>Dn+ (0- 15) 
-~---~----· 

Str.:>'vs sigr..::i!s cor<i.ish of: PPRKYn'·(0-3), pt,,~.KEN+, H'.MSnE+(0-3), PDMAOE+, POrMER+, P!OUER+,· PIOEKn+ (0-3). 

Figure 4-6. l/0-Bus Data MultipJuor 
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Hl~OR:Y Of OPEHA TION 

·~~_:_.~-~~~; __ -~~;~:~~~~~;;1~;~~-
L 
L 
L H 
I; H 
H L 
H L 
Ii H 

I. 
L 
I. 
I. 
H 
H 
H 

L 
I. 
... 
H 
L 
H 
H 

l ! I.. 
H' H 

·, 

L 
H 
L 
H 
H 

..... :.~·-·· .... ..,,,, .... , .. __ ... ~ ................ , .. _ .... 

CAYA ll'«"VTS 

tC.:«..t.- ro1;.,... !'OTX .. 
iO-IS) > \~12l . (~· 151 

I.' 
H. 

I. 
H 

L 
H 

oumJT 

I. 
H 
I. 
H. 
H 
L 
H 

VTU-lfitt 

1'0 
BUS 
DATA 

VTll-1!.'51 

4·8 

PE&On+(0-1.5) SIXTEEN 
~--·--·~·-·····~ ·-t I' o eus 

DRIVERS 

FOUR 

IQ BUS 

DRIVERS 

EBnn-H0-15) -
.. ~···-·--" . ,._., . ._ ; .. 

EBnn-1 ( 1-4\ 

Figtm!: 4-7. 110 flus Oriv!;!rS 

4 

H 

L· 

L· 

L 

L 

L 

·L_ 

L 

l10·151t,; Hits 
(Sii-1(1·4) 

3 2 

L L 

H H 

H H 

H L 

H L 

c H 

u·· H 

I; L 

1 

L 

H 

L 

H 

L 

H 

L 

H 

Noh .. : L .,. low, H ... high 

--

h1h,vn1;Jt Arldro~s 
(Octal) 

16 

20 

22 

24 

26 

30 

.'32 

34 

Tho .,.,,·.1rd-tra11sfe-r l:r)urite:;< counts the nurnb(crr of words 

tran~f<:rtL1 dwing map loading and n:md·back. oper"'tions. 
An 11-bit c':~Ja w<?rd PEBn + (0-10), rt:;prl'..lsenting the number 

of ""'or dl$ to oo tran::oforre-d. is lozdt.>-d into th\$ countsr when 
~,>:FRW· is low. With i..~ch S!.1!.;s12qlH::-nt vJord-transfor. 

POP.YF + and F'DTPF + go high C~'w;ing the c.~ontents of 
thG counter to dc-,,cre;u,e by one. \\1hen •~!! \h'Ord:;. h;~v~ th~;en 
trnr1siti:1"ft."\.!. thE~ output of thd counter F'WCZ- goes low. 
The low_PWCZ- is s.cnt to OMA control to indicato comple
tion of the OMA transfers .. 

4.3.S Key and 54t<~ Mode Registers. 
•. 

On th~ po!:.iitive-going transition of the write-key control 
PWAKC + . PE8n +. (0-3) and PEB04 + are clocked into 
tlie key and 6~K-rr.ode registers. n:~spe·ct1ve!y. The 4-bit 
output of the key register PPRKYn + (0-3} 1s sent to. the 
ke:-y multiplexor and to the IJO-bus data rnultipfcxor as part 
of the status-signal input. The output bit of the 64K-:mode 
registar P64K€N + is al~.o s.ent to the 1. 0-bus data rnultipleJt· · 
or as part of the status-signal input. A high P64KEN + 
e-nables tMe 64K rnode of operation When P64KEN + is 
low. the 32K mode is used. 



4.3.9 fatS>cutivc-Stzte Hegister 

This rngis1er (figure 4-8) stores one pf ,the four states of 
the executive mode. On positive-going tran;,itions of the 
write-key cont1 ol PWRKC +, PEl3n + (6-8) are clocked into 
the e».ecutive-state buffer. _Thi::, buffer is clt:Hc:d v1ith a low c. 

sy:·-:1ern reset PSYHTA-. Buffer-output bits PEMSnE + (1-3) 
are applisd to the 110-bus data multiplexor as well as the 
e;.;ecutive-s1ate output gates. \'\lhen the exec~1tive,-state 

rnasking flip··flop is reset, a high PEMSMI<- transfers the 
butter-output bits through the output gates to the key mul-
1iplexor. Resetting of the flip-flop occurs _during either the· 
inactive mode of operation (P /\CTV + low) or the decoding 
of an external control EXC2 05/i6) 110 instruction, _ .. 

When an inkrrupt ex:curs, the u<·-cutiYG·St<'lte rna~~king. flip
flop is set (PEtviSMr«·· low).c~using ;di bi is of PEXMSn + (l· 
3) to go low. TI1is 11':.sµlts in txe-c.uth.1,~·rnc-de state O 
operation (tx>.-.:;;utive 1nap). 

l"'>\IRKC• FROM PEMSMK- : . .', -. ----· ~1 ~:,:~,~~ -- ]_: . . 
PEBw (6-8) [ J PEMSnE-. (l-3)1 J f>EXMS~ll-3) 
--·~-- ..... ~ BUFFER ... , , ·-·- -- ~;~ OUl PUT · ··---~· --:-,. TO KEY 

l 
Gl~TES MULTI· 

.. -_]·-- . ---!~-... .· PLEXOR 

PSYRTA- ,. TO I, 0-BIJS 
.. _ . ., - ·-~ DATA MULTIPLEXOR 

OUTPUT-BIT CONFIGUR.ATION 

PEXlv\St"l""'" BfTS 
3 2 1 

l H 

H 

H l 

Note: L = low, H = high:.:._.,., 

VT/l-'1156 

EXECUTIVE-MODE 
51.ATES 

0 

2 

3 

Figure 4··8. Ex~cvth1t-Sbte Register Block Diagram 

When the 110-write control PWIOC- is low, the initial map 
address PEBn + (0-9) is loaded in1o the counter and · 
appli~~d to the R/-\M address multiplexor. With each 
stibsequi:nt address-transfer, the conknt of the counter 
Pf/1ARn + (0·9) is incn::ased by one with the positive-going 

· transition of PIHMRQ-. After the loading of the initial map 
address, the counter can count up to 1023 before resetting 
to zero. 

THEOHY OF OF'ERf\TION 

On:. the positivc ... going tram.ition of the 1/0-write control 
PWIOC +, 110 data bits PE8n + (10,11) <.;re clocked into 
the _i_11put-t.ii:.it;:t s.eledion rcc;ister. TI1a register contents 
P'Sln .+ (0,1) ?re usc-d to sckct one cf ';'.Hee data inputs for .. -
the l/0-bus data rnultiplt..t.or. Bit <.:on lit;urations for data
input selection arc fo.tcd i_n the fc.llowin;; t<!ble (l is low, H 
is high): 

PS!l + r·s10+ Sel-td•~d lr'1,_,ut Pata 

L· L Sb1us signals 

L H lnst1 uction address 

H L Unassignt:d ;,ddn:·;s 

'·. -. _, - -- • w 

On the po;;itive-going transition. of the !IO~write contrnt · 
PWIOC +, the 110 d2ta bit PER12 + .is clt)Ckt::d into tl1~ 
[)MA 1/0 regi$fer (figure 4-9). A low Pt:f312 + en;~bles a_, 
DMA input transfer (PDMAOE- high); a high PEb12 + rn
ables a OMA output tran~f~·r (PDMAOE + high). When the 
start-OMA-transfer 110 instruction (EXC2 0346) is decoded, 
a high DMA start signaJ PSTDMA + transfers the OMA input 
or output signal (POMAlf-l + or PDMAOT +) through the 
output gRh:s to the DMA control circuits. When the DMA
reset instruction (EXC2 0446) is decodr~d. the output gates 
are disabled with a low PSTDMA +, 

YTil-:WS1 
Figure 4-9. OMA 110 f\(:gister 

4.3.13 D-MA ~v1emory-/tc1dr~ss Counter _, 

The DMA ITH:l'f'nory-addres:s counter provides ·;:;nernory 
addresses for the processor during the address phase of 
map k1ading and recd-back operations .. When the loading 
signal PWIMA- goes low, the initi<JI memory address 
PEBn + (0· 15) is loaded into the counter and is then 
applied to the l/O·b1.Js data multiplexor. With each 
subsequent address-transfer, the counter content 
PDMAn + (0·15) is increosed by one with the positive-going 
transition of PIMAE-. After the loading of the initial map 
address, the counter can count up to 65,535 before 
resetting to zero. 
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THEORY Of Q;:<·f..l~ATION 

4.3.14 l/O·Crror f<Gy Rtzt;i!i'ier 

Whe.11 an e..mr is d~tt:::k1 during a DMA or PMA op{:ration, 
tl1":1 p.qsitive-going trzn::ition d PIOER + clocks the (·~rror
key n'urnber PKMMXt1 + (0·3) into the. 110-error key. 
rc~istef". Tho n._-;:;,:jy,tur Ct;:·:h.nts PIOEKn + (0·3) aro applied 
to tho 110-bu~ data rr.;.1!Hpk.: ... or 2.1r. p~crt of the status-signal 
input. 

During preliminary dacoding of "·il:Ch instruction, the in
structic.n m1ciri:;~·.o n::.-gi~~r stoma d;:~ta from tho procl,:;..:;:-0r's 

proi;;mm cs)untP.ir. Thu 1 e9bi1;;.·r i:; updAti:d witfi° c;;nch im·.truc-'. 

tion until an !!'nor is d~h-';ctcd. FurthN upd;.iting i!$ inhibited 
until the rnap's. 1r'iemory ·prok,·Hon logic is •~m·.hh.::d. During 
the error subrou~in~. thu H:>gi~for cot 1f.~H it:; are tr ~n!'iferred 
to tt.c pracr~s-or bf an inpuHi~tt tran:-c:for instruction. The 
register conten~ equ.<it P'+ 1 wf·,,_sc Pis: tho lo;;ic;,f ;.;,c!dr-:-;sS 
of th•: instw1;tion that f~il111d~ - --- - .-, 

lr1et input'S to thllf frnltnJ<;tk111 add; t·~s rt:·~ish,:i· PRAMA11- (Q. 
5) and PMYArr(0-8,15) WimJ frum the RAM addrr:-ss _,. 
multiplr.:::•or artd mHr1ory addrr~..& re-::r_ ivc-;-s, rt'sp(:;;;tiwdy. On 
tht'.: p:.J:>.itive- ~oi•1g tn2ll~ition of PtDIA ·r, th~~G: inputs are 
d.:.cked into thit re~i!'.!<ie<."'. Durii'i!J the timo that the
proc1c:'.~c~ i!4 p ;fonnn'lg prdimidr.try in~tructin-n d~coding 

(FCAClO + hii;h) m1d them< p'$ rrl!'!'l\n)fY prote,ction logic is 
l:."t1i' bkd (Vi.~PEN + hi~h), r-1.DIA+ gt)<:lS hie.h on th& -
µo:;;itiv~·~.:·ing trc:risiti!li"l of th~.1 ptc,.::·,:; :·:ir full clock PMFC +. 
TI1·.! n:;;i:st•~.r contents Pl/\Dn + (0· 15) &re applied to th~, 110· · 
bti'S d<",tr! multiple>,.:«. Tha im tn1<:1ion addrr~ is tnm~fer· 
n,,Q 1o theo proce-:;snr by c'n input·d;;tn tr.:~nsfu- instruction; _ .. 

"fhe same inputs that ar~ applied to the instruction addre!S · 
rnei$.h:r ori:t also applic:-d tQ the urrn-ssigned address 
re:~istt;t. \Vhi::..1 an t.m::i~:.~,i&11e.d ;:rddn::;..s is det<: cte.1, it is 
to"d•;;d into ths 1.m:'.'!~$ignc-d addr{;:;, s rc:gi;;iter ml th(!! ·r.;ositive
g')ing tramitio11 of PU/,SE.R +. Clo.:k sic.mil PUASER + is 
g~ne1·ah.-d when output data bits 9 and 10 of the RAM 
array are both fals~. ,;nd tho map's. mi:!T!Ot'Y j)rok,::tion 
logic is enabled (PMPEN + high). The register cont~nts 
PUADn +(0-15) r.re applit."t'J to tha l/O·bus data multi· 
pk:xor. Thi! unassigrwd a-ddrcss is transforrnd to the 
proces5'::w by an inp-rJt.<:fata trN·isfu instrnction:- ', - · ·-· - ' 

Two swapping control bits are used by the memory map: 
change bit PORl11-) and usage bit (PRDl12-). The change 
bit indicates if a page has been written into since the bit 
was last r~set The usage bit indicates if a page has been 

4-1 a. 

aGcessed ~incs the bit was last reset. To facilitate scanning 
and counting tha frequency of use, this bit is hardware 
msat _wliun·:;;vGr tha procic;.~;;:;or n~uds tho RAM array. 

Th" sv,apping control circuit rontrols the- setting and . 
res-=tting o·f tht1 swapping contr.~I bits and applies thccm to · 
th~ RAM ;;;a~y. 

During a m~p lo;:i;ding or n-c<;;d:b~k opt:ratio11, a high 
PIHMRQ + ei'l;~!·fes the stato of PRDI 11- to be the same · 
a~ PEB 11-. During a maprii'lg operation, a low PIHM~Q + 
C<'.llS'~S PRDll 1- to rcr11ain low regardk~.s of the state of 
PEBll-. 

:.: a'uri.ng ~~m'Ory nw.p loading (PDM.AOT + and PIHMRQ.+:-. 
hig;h ), thct stz~tci of PRDI 12- , i~ tha invi;;r~c of PtB 12 +: If.: 
POMAOT + 01· PIHMRQ + is low, the stnte of PEB12 + has 
no ~fk:::t ot1 h~Ol12-. · 

Acce.~i control bits f'l~DOn + (9, l 0) am dr:;;eod~d to produce 
cr'ntrol sii:;11als for tht-: four accr:s.s control modes: 

a. Una~sigfl!(•d mode (PUNASG·· low) indicates that the . 
logicZ'1J addrt~ is. unnssigned. 

b. Full-aco"'!':~ mo1:i!? (PFUl.AC- low) indic::.,tf.r~~ that both 
.rnadiny and writing opc:!rations ar~ pc·rmittod. -. · 

c. Read-oPf.!'rand-only mode (PROPRO- low} indicates -
th<<t. only orx1rnnd fetches aro pb1:nnitted. Instruction · 
h•·tch!':::S from p;igcs having this n'ad-operand~only 
crmdition v11tl not be ex&"Cul>!ird. · 

d. Read-only modo (PR009 + and PR0010 + . high) 
indicates t!1at only instructton or operand fetct1es are 
po·nnitte.-d. Instruction fetches .include both words of 
any dou.b!G--~"·ord instruction as well . as single-word 
in~:trur;ti ems. 

Table 4.5 is. the d<::coder .truth ta-ble. -

PR0010 • PRD009 ... PUNASG- PFULAC- PROPRD- · 

L L L H H 

L H H L H 

H L. H H L 

H H H H H 

Note: L - low. H .. high 

/. 



4.3.19 Mernory Address Ddvers and Recdvcrs 

Seven bits fron1 the· RAM array PRDOn- (0-6) ;md nine bits 
from the memory addrt;-SS receivers PMYAn-- (0-8) are 
applie-d lo the rnernory address drivers. The driver. 01Jtputs 
MYA.ln + (0-15), f.1YA2n + (0-15), and MYA3n + (0-15) are 
muted to the expansion memories. 

Memory addn::ss bits 0 through 8 and bit 15 from either 
port A or B are applied to the memory address receivers. 
R(cceiver outputs are PMY/',n-(0-8,15). 

This rc.t_;i$1<'.:r providc..os c:•ctive and iflr.•ctive st;:,tus of the 
11H::ino1y mop. In the c:xt:ccutive mode, the re::iskr is set 
(PAGTV + hir,:h) indicoting an ;:ictivt~ st<.\tus. The rq;iste:r is 
si·t by the dci":oding of I 10 instruction fXC2 .· 0146 
(PAEXE + high) and a jump instruction(PDJUMP + hit~h). 

In the inac1iva mode, the register is re::;et (PACTV- high) · 
indk:;Aing the inadivc sh~tus. The register is re::(:t by either·· 
a sy::::tern n:~~et (PSYRTA- low) or by the d1scL1ding of 110 
instruction EXC2 046 (PINAE + high) and a jump instruc
tion (POJUMP + high). 

4.3.21 Ust:r /Exocui:ive rvit><fo Regiz.ter 

This nsgister providi;S control signals that indicate user· 
and e::r;ecutive-mode condition~._ In the . user .rnode.. the 
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register is set by the d~xoding of 110 instruction EXC2 0246 
(PUSRE + high) and a jump instruction (PDJUMP + high). 
The regiskr output (PUSER + high) is t.l!cn gott:J with a 
high PACTV + to produce the u::;er-rnode control 
(PUSERM + high). 

In the ext.,cutive mode, the register is n•set by the 'dr.-coding 
of 1/0 instruction EXC2 0146 (Pfi.FXE + high) and a jump 
instruction (PDJUMP + high). The register output 
(PUSER- high) is tht:n gated with a high PACTV + to 
produce the executive-mode control (PEXCM + high). 

4.3.Z2 Ryp:H~s Drivers 

When the mt:'rnory map is in the inactive mode (PACTV
high), addrr.~is bits PR/:l.MAn~ (0-5) and PMYA15- bypass 
the RAM array <ir1d are tr~ nsft.11 t;d to memory port A or 8. 
In z,ddition, the- high f-'ACTV- tr;.·nskrs munory request 
h'1HQVA- or l\11HQYa.·- to the m;:.infr;;nH~ ~nemory. 

When the m~;:mory map _is active (PACTV + high), data 
PHDOn·-(0-6) from the . RAM ~nay are transferred to 
n1emofy port A or 8. 

4.3.23 lViernoiy-lJata Circuits 

The rneinory data circuits consist of a rnultlp!F."J:or to ~elect 
data from e.xpansion rm:.mories, an input buffer to buffer 
the multiplexor output, and drivers ;md rece•vers ·to drive 
and reo.:ive memoty data. Fii;;ure 4-10 shows the data paths 
through the_ mr~mory map beth~n the processor and 
expmision roemories for re;~ding and writing operations. 

o. '"'.ADING OPERATION 

FROM 
E>CPM..JSION 
MEMORIES 

FROM 
PROCESSOR 
OR PfM 

VTI/-](}51 

V05Pl2+ 
- --· - ,, ____ . ··- ,.--fl; 

MYIDr..-(017) 
_,.,. .. , ·-•,··~,, ...... ~.,.,T~-:: 

MULTl-
MY2Dn-(0-17) PLEXOR 
---··-··-·"·---&· 
MY3Dn-(0-17) 

b, WRl11NG Of'ERATION 

MYDAn--(0-17) [~·- .. -· ~·,~· i. ·•···~-··--·]MY lDn-(0-17) • • ·--~' _,_ --.......(\ • • ·• -~•M,..·•••··-··••·•!'.• 

\ PMYDn-(0-17) PMYDn+(0-17) MYZDr.-(0-17). TO EXPANSION l b-··--·------ ----{.-,, RECEIVERS .... ~·~···'"- ~---. DRIVERS .... _, ___ . _ __.,.} MEMORIES 

MYDBn-(0-17) MY3Dn-(0-17) 
.... _ _. .. _. __ . .-.--o ·-····--·-······~ ......... 

·--·-"-· ... -] ......... ~-

PWRTA+ 
-.....-..-.,.,..., ....... ..._ __ _.._ ... _, 

Figure. 4-10. Memory-Data Pciths Betwt:Hm Processor il!nd Exp;:l;n::.>ion M~n.or~s 
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During a reeding operation (fi&11re 4-lOa), data from the 
expansion· chassis mE'f'l'1oril':S aro applit{j to the mllltip!!;;xor. 
Dzta selection is controllt-d by PRD07 + and PHD08 + -
fr.:;rn thl:i HAM array (ref>:.r to hblG 4-G for truth table). -
Wt1c1 data from the! mainfrcrrte rn~rnory ara reP.d, both 
PHD07 + and Pt\008 + am low cau~ing no data lo be 
tr;:.~n:J.forn:d thro-ui;h lfle r..-1ultip!~or. Wnc.n ·en~bli;;-d by 
1-iH1c. rm:iofr2:1rr1@ n11,mory ft-;.{(Ut~·s;t (Pl,'.r~QOE + hie;h) Ot: a.· 
rnt:mory acknowkdgment frorncxpansion ~~as.5is l, 2, or 3 
(F'YDl? ... 1 + high), the input buffL1' imrl::t1s tha multipft-,.;tOr' 
c;11tput PMDXn-(0·17) and api:H~ it to tho drivc:.1-s. A high.: 
PWRTA- ca11~~s the drivM""S to invo;rt thu buH't.-r output 
Pl'l.DXn +(0·17) and 1r<>n~fr:r it onto the. munory bus. _If 
d:2ta from the mainfra-ml! rt'it;uiory are ri;;,;..-'d, all driver 
output bits are high. _ lllis <X::cw-s b4-"CZUll'~ rnu.inframe 
m•.-ff'IOf)' data ant tn:nsft,rre-d to·thtt pt t)>;e.:3~-0( witho~t ra,oing 
thr ou~h thil ttiCi'fl.(r.{}' lll<fP. .. 

Y; ~ .. i;a 4,.(,., ~!:, ''"·")'--0;c;h1 r~::,.;.'.1Ji''·,~;;;,J1t Trnth T;.tb~ 
...... ~ .. ,,, .. ,. ~-__..- ..... ~ "'""' ~- ....... ~ ~~ -~ ..... .., ·~'>· .. ..... . ............. . 

FPf)\'Jl• rr:007+ V05Pl

0

2• MVIDn- t,1t12Dn: M'f301'1• PMOXn-

!'°•'wct.-;a1 J . O,,.ql'l b-, utl r."•<i\"4 

: (0-17) .o 17) ' (0 17) (0 17) 

.. .. ... .. - ......... Jo-· .... -~ 

L L H' H 

H L l 

H H H 

H L 

H l. 

H H 

H H H H 

Notes: 1. L • low. H • h1eh. no H or L - 1rr..,.;-,--11wit input 
2. Y05P12 + 15 a con~lant h•th vv.11 .. ~e lowlri · 

DLui.1g a \l;(dfins op•,lt-ttic:i (fi::;.;.na ·'1·10b), rn•"•cir.lry data 
frc.:n r11(..'1HA'Y p::;;rt A or f3 2.t'~ cl-)t:li~ to ri;;;;oivr::rs. TI1e 
n.-r;dvt.i-r.s irt•,..;:rt tti11 d;;,ta <md c!1){\/:f th~frl to GriYt;i'S .. A hi~ 
PV\IRTA + cau,.E:!i tho drivers to invert the receiver output 
P\'AYOn + (0·17) <;nd transfor it 01•to the three el!:p2msion 
ti'll'.:n1Qry bu5C3. The mernory re,qu!'.f5t MRQYl +, MRQY2 +, 
or MRQY3 + g~~ncratl,'-d by the. memory_ control circuit 
dete-r.nint;5 which expamion mr::mo-ry a~;cc~pts the memory 
dzata. 

4.3.24 Acldnr~$ Du:tcction and Funt:f:icm Control 

t<!dre>~'.s ~;ignal PADR4-6 + got:S high wh€.:n addre;<--$ 046 is. 
dt;.i<:od"'·d (or alkinate a.ddr1;;-ss 056) from bits PEBn(0-5) 
;.md the.rr;J an: 110: brvM or int~rrnpt n:iquc:i5ts (IUAX·-1 high).,, 
An ext,~nal control (EXC2) instruction is decodt.-d when · 
Pt.815 + i~ high and PADR46 + is t..att:d witt1 the function 

ready control FRYX-1 (Pf"RY45 + high). As illustrated in 
table 4-7, specific EXC2 instructions are execuh.>d by 
de-coding the function coda bits PEBn + (6,7,8). The 
d.,·-<:c<k-<l outputs co-1-respond ta the various £XC2 instruc· 
tions and C11re dt:t>cribe.'-d as folh.:>ws: 

a. ·PINA EX- places memory map in the inactive mode 
(EXC2 046). 
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INl'JTS oun'\JTS . . 
~- .. --.--- .. , ........ - ............ -~ ...... ____ ,,_ ... _ _.....,_ -·----~· .... --·-····-·------·-- ~----.._ ......... 

~ -~ 

H 
H. 

H L 
_H l. 
H H 
H H 

. 
~ 

...:: 
t' x ~ ,c 

-~ 
)( 

~ 
>< 

< ~ ~ ~ 
~ 

:!::! 
z u 

~ ~~ a 
~ 

:: 
a:: £ &'! P-

H 

L 
H 

L 
H 

L 
H 

I: l - lo-.,, H. • ~;gi. 

2- F.,. cl..,,;ty, only'"" le:- "'t•..,..l .m•..-. o; the ""'P"h .... 
;,'Clvt'-i-4 in r'"'1t ti:.iottt.· 

b. Pl~CTCX- ~li«itr.:hr-% m•'.i"ftory map from in~~ctive mode to .: 
i.::i~1 ·:..uti,,,•.; ni:..ide (EXC/. 0146). -

C. PU'.·\Hf.X- "y~1i!t;h1s m1:::11·1c-ry map fron1 cx<:cutive mode -
to u~"';;« n1c,...:lt~ (EXC2 0246). 

I 

d .. PSDMEX~· !;t.i:lrb a m<:.imorj-map JMA transk'i" (EXC2 
(J34'6). 

e. PP!)ME.X- n:o·ds the mf.;:nory map's OMA-transfer 
j,>g~c (EXC2 cv.A.6). 

f. PCLMEX- ri~riov·:;.':S the (f~.tcutivu-mode m.:sk (EXC2 
0546). . 

, 0 

g. Ptfv~PEX- ~\-ttabfHS th·<t 1111.:;;·;,01)1 protection function _and 
in~°trtH;tivn <·rldres!i up-::iatit-15 (EXC?. 0646). 

h. PDMPEX- di!:,abl<.;-$ th1.: mcn«ory prott:dion function 
and instn.1ction •::dd.rc:::!t updating (EXC2 0746). · 

Funr,tion code bits PESn -t-{6,7 ,8) are also dccodi;:d for 
~r.nse? (:Sdx) in~ fru~tions \Y'tJ3J 2 + hiai1). Table 4-8 lis1s 
thG f LJnt;ti\.),1 corl1:;s for the SEN in~tructions. If tht:l cc-ndition 
sen~-:.d by 1h<$ in5trw:tiof'I is tru~. a s:ens.'13 re:::>ponse (SERX-
1 lov.-) is s~\t to thtt processor. 

l
-;~~~-~·~·-·---~-;. ~a~":·~·,.;ES;·:·~:r-- ·-·~----·~;~:;;::~~· · ·:··-· ··,-~--··-...... 
··--·· ·--· ----~'"-·~···- --------~~-·-~-]~-.. --,~- ... -.,~ .. -- -~.,-~ .. ---~ 

L - L . -:L SEN 046 (SENO + h•gh) 

L . L H SEN 0147 ($ENI+ high) 

.. ,,...-.,.,.-..- ...... •,.....,....,;,o;.-.~ ..... , • .....,.,.,..,..._~ .. ..,....,~~._-._~.,,,-., ••• ,,..,,..,..,,,,~,,,, · ,.,.~.,..-·,-~-~··""'1""··•·"'1""''........,~'"'·-.,.,..w.,..,.t,_,. 

E'.\(t.-cution of input- and output-data transfer instructions 
consists of an instruction phase· and a data phase. A high 
-PEB 13"+ .. indicates an input-data transfer... and high 
PEB14 + indicatf>S an output-data transfer. When gated 
with a hif;h PFRY4-6 +, these signals start the instruction 
phase by st:tting the input- or output-transfer flip-flop 
(PDTIX + or PDTOX + high). The data phase is initiated 
when a low data-ready signal DRYX- resets the input- or 
output-transfer flip-flop. Control signals for the three· 



formats of output-data transfers are decoded from· 
PEB14 + and PE815 + (table 4-9). The control signals are: 

a. PWRKC-, write lwycuntrol .. 

b. PWIOC-, write 110 control 

c. PXFRW- , write number of worrls to be tnmsft:rred via 
OMA 

Table 4-9. Outrut-Tn:msJ~r Format Truth Tabkt 

--··-.·---·~···-.. ·--·-···-·-· .. 1-···--········-······--·-···· .. ·---·----------~ 
Inputs . ;. _. . Outputs i . 

PEB15 + PE814 + PWRKC- PWIOC- . Pxmw-·····------.. -...---..... -... ,. _ ___.....~.,,.;. ·-~ ... · .. --..,. ... ·~· ___ .._. .. __ ,.,.,.. -... -·-~- ---~--... -,-. 

L H H H 

L H L. H H 

H l H L H 
I 

H H H H 

Note: l - low. H .. high .,._;11 

4.3.25 kknrt-Ot)' Control 

By decoding output bits 7 and 8 of the RAM array with 
various othf.-r control signals, the rnemory control applies 
one of tht? m~:>T1c1y requtst signols MRQY A-, MRQYB-, or 
MRQYn + (1-3) onto the appropriate memory bus (rnain
framP. r.1r an Pxpansion m{;:mory). 

In addition, the memory control provid~ _the following 
control signals: .. ·. 

a. R1'.";::,d/write cun1rol !,i~aals fc;;r left and rir;ht r!1ernory 
byi.es ore rJpp:it~d 1o sel~:::hd n10rnory bus. 

b. System rf:.<:-1:~t (SHST-) and ·r;<>v~·(;r-failure reset (SPFA-) 
signals are appli•3<i to the s_ekded rnemory bus. 

c. Memory lockout sigmds l\iHGYn-(1-3) or MHMYn-(1- · 
3) <•re cipplk.'Ci to the selectf.'CI expansion-memory bus. 

d. The expansion-memory acknowledge-rnent signals 
YDNMn +(1-3) a.re delayed 30 n~noseconds a0d is : 
transferred to the mainframe memory (YON MA+ or 
YDNf.AB +).The delay ensures that data on the main
frame memory bus has stabilized. 

4.3.26 Dtlf!A Control 

The DMA control controls the n'!emory-map !(lading. and 
read··back operations. The following events occur during the 
loading operation (for timing waveforms see figure 4·14): 

a. The proccs~r executes 1he EXC2 0346 instruction to · 
start the memory-map DMA transfer. 

b. The memory r~1ap generates a trap-out requ~st (TPOF- I 
low). 

THEORY Of Of'EHATION 

c. The proces.sor transfers the address to the memory 
and the data to the memory map via the. 110 bus. 

d. The nH!I mny map generatt.cs a write strnbe (PRAMW + 
high) to locd the data into tht: HAM ;:;.rray. 

The followin& ev1:mts occur during ti 1e rE.ad·D<•ck operation 
(for timing waveforms refer to fig1.1re 4-15): 

a. The proc1.::ssor cx{.<>.::utes the EXC2 0346 instruction to 
start the memory-map DMA transfer. 

b. The mem_ory mop foods r1t:ad-b<>ck d<':ta pRDOn(0-12) 
into b11tkr PDIB11 + (0-12). 

c. TI)e tni::m~ny map n~-sds the us.age bit ( PRDI 12- ). 

d. The m1::rn(,1y map gr:-·mrnt1:-s a trap-in n·quest (TP!r- I 
It.wt). 

i 
I 

e .. W!w_;1 the pro-r;eswr i"icknow!~dc~.o:s 1he trnp-in nqvest, 
the mc;11ory 111.::.p p!ciccs_the n;;\d~lkck d~ta· onto the 
I 10 bus for transferal to the procLss.or. . 

The data flow for the map loading opGration with port A 
of the mainframe rns.;rnmy is shown in figure 4-11. The data 
flow begins with the memory map ~~ending a logical address 
EBnn-1(0-15) to tho processor via the 110 bus (this occurs 
during ttv~ PFHYF + phase of the Dt ... 1A transfer). The proc
esc;or sends the address to the mainframe memory m2pped 
or unrm~pped dHpcmding on whether the memory map is 
active or inactive. Data containHd Rt this physical address 
are then tra.nsfsrred to the processor as MPDAn-(0-17). To 
complete the lo.eding operation. the procesSbr then loads 
the d;ita into the rnemciry map via the I/ 0 bus. 

[-~;~·r·~~2~-~o_o:~~:o:. ESnn-1(0-15) DATA -
~--··-~-~--------··- --~ 

··--1~--- ~y"~-~~:~~ --~~~~---· .. 
MYAAn+(9-l5) 

f 
~'"·-·~-J MYDAn-(0-17) ' ,. · · .. ·. '·, , . , .. - . .-.. -~ ...... '""'",,,,..,..._,, ....... _. ... ·~-~ • ..__...,,r ....... ~.~-...... ·,...,...,., __ .... ..-_.., . 

. . . 

NFRAME . · - · 

ORY·. MYAAn+ (0-8) · 

. . . -:4·--~--~-····-·-··-···--·~·-·--·---····•'"""""'·----··'~---· 

VTII-W59 

Figure 4-11. Data Fk>w for Map Lo;.cting Operation 
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Tha data flow for tha m.ap mad-back Of.H:iration with port 
A of thll mainframe memory is shown in figure 4~12. As 
in tha loading oparation, the data flow bGgins with the 
memory mt!p s"nding a logical <?ddn::.~: .. s EBnn-!(0-15) to the 
procc!':~$0r via the 110 bur.:. (during tha PFRYF + phase ~f · 
thl'.l' DMA trf.'nsfEn). During the PORYF + phaso, tho memory 
mc;.J tran'A~1rs RAM-mray d.::tta cnto the 110 bus and the 
prvct::,:::.or tn1m;fr"19 tlifr; ch.ta to tho mn1nory data bus. As 
in ti"l«doading op·-.r?.tion, the procf,""Ssor appliP,s tl1e memory 
<H!drn;-ts te> the rnainframe- rntJ:niory and mi:imory map. Data 
on the 1Mt>'rory data buSJ aro: thll·n written into tho mapped 
pi;y~;;ic~1 ~ddr~~. thus complf.:ting the reoicf..back opuatif.?n. 

Timing w;;s-1~tomis for the nw:;rnory·m2ip loading and reod· 
h;·,~k. orxraHoos are shoV'hl in figurt:.:S 4-14 and 4-15. 

[ ~~~. J'~:~·~: ~
51

-·~'}'~!-~·~c,~,::}] 
EB1t1r·l10-15) DA TA .. 

~- ' ............ ~~ .. ' ,, -M~ .... _,,~ ::: 
...... , ~ ..,.,.. ..... ., .. _~- - J ...,,_........ ii'-~ ....... .,.,..,.., -

t_ .. ~ ~ .. ~.'.-~.~~~::~~ --~-~--· J ... ~. -_.,_ 
MYAAn· <9· 151 j 

[ 
~<A~~~~~:]<, ·-· ~Y::::r1~~0.~ 1~--, ---·-.--

~-:=-· ~- -~;Al·:-:.'.'~·~ . --- ---

l'Tfl-)C~-

figorc 4·12. 0;oJta Fluw- for M~., R•~-d~F~k Opwatfon 

4.3.27 Modo Swiiching Control 

This s.Pction controls switching of the rm .• mory-map modes 
of op.t11ztiQ11. As · dt~ribe-d in stdion 3.4, thu modes of 
opt:fat~\ _C?Jn b& switch•:-:.1 as follows: 

a. Executive mode to inc.dive mode 

b. lnadive mode to !;At·,;utivo mode 

c. Executive rnode to user mode 

4-14 

d. User mode to f.~Xt-'Cutivt: 1node 

Timing waveforrns for the niodc:!. s>vikhing op;::;rations are 
shoi,;.·n in fii:;l1res 1'..-24 tht uul!h 4-27~. J 

This S<' -.iic,n providl:S interrupt cc•ntrol signals for· the 
rnetriory·proti:-ction and DMA-ccn;ipfctic.in.intt'..n·upt~ · 

The folln"Ning l:V<::"nts occur with a memory-protc-ction 
intt;-rrnp1 (fo·r thning v.'0Vl"fot1n~ S'!:f? figvre 4-23): · 

i 

. . - - a. :·h(: :mc:;11ory rnzp dek~-ts an er·;·or (Pf\f~Y).:R + liigh). 
' ~ ~ 

· b. TI11~ rrit:rnory mzip synchronizf..-:s \!iith the interrupt clock 
(PIUCX + ), al'ld raist:.-s an int~rrupt requf::st 
(PBINTE + high) which in tum sets the 110 bus 
inh.<!t1upt n .. quc::::it (IURX-1 low). 

c. Upc-11 rc:-ccipt of th~: ink-rrupt <"·ck110·-·1h'.<l21rn:nt (IUAX-1 
Im~). the r11'1:'r11oi-,y• ri'1<?ip pl~ct·s the. intt.~·1-upt address. 
on th~ !10 bu~ until lhE=i trniling edr;e of PFHYX +". 

d. Ori th'? rrt.:c~ th".<·[;r:ing tr'1n$ition of PIUCX +, the 
m::-ff1lit)' rn~p n;::-"'tS thG interrupt r(:;uest (IURX-1 
hi&h). 

TI1e foll0'14'ing t'!-o't,-nt!s o-::r.:ur with a OM,; .. compldion intef'· 
rupt (for tirnilr1g wttvdorms s».-::i figure 4-16): 

a. A OMA tnmsf!:-'f' operation is cornplete when eittie;r the 
word-trnnsk"f" counter is set to zero (PWC..VZ- l()W) or 
an error terrni1;ation is ddt:eh .. -d (PDMTRM + high). 

b. TI1e memo.ry map syrn;hroniz~ with the intt:rrupt clock 
(PIUCX +.) and sets an interrupt reque-St (P!URF + 
high) which in turn sets the 110 bus· interrupt- request· • 
(IURX-1 low). -

c. From this point on. the operation is the same as in steps 
c and d of the memory-protection interrupt. 



4.4 ME1\WflY MAP TBlHNG 

This sedion· provides timing wavdorrns for the various 
rm:•rnc;ry·map operations .. The operations with thf.!ir figure: 
numbers are listed below: . ·' '. · 

Figure 4· 13, Programmed l/O Data 
Transfer 

Figure 4-14, Memory-Map Loading via 
High-Spew OMA 

Figure 4-15, Memory-Map Rer.id-Back via. 
. High-Speed OMA 

Fil,l.ure -4-16, Mernmy-M;;p Loading/Re3d-Back 
Tc"rrnir1ation 

Figure 4-17, Mt:nwry Mapping •. 

Fi[;ure 4-18, 1/0 "nd Halt. Enor 
Detn:tion 

Figure 4-19, Jump-Error De1i::ction · 

OUTPUT-DA TA TAA hlSFER 

_J.L _, .! 
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SECTIOi\J 5 

Mainten;:;nce pt::rsonnel should refer to the discussion of 
the Mcgernc;p Test Program included in the MA_INT/\IN Ill. 
ncf erence lvfanual. This test program verifies correct 
operation and isolates malfunctions of the SPERRY 
UNIVAC memory map and megarnap options for V70 
series computers. 

5.1 TEST EQUIP!\~ENT 

The following test e-quiprrwnt and tools me r(O.::;onw11t:,ndt.:-d 
for m1;n101y m•:>P rr.t::'<int~:c,--nmce: 

a. 0~,-c:iHn~-..;;.ope, Td;.trnnix type 547 with du~l·hace phft;·i_n 
unit or (~·quiv;,dcnt. 

b. Mvlfor,ctt"'r, Tripl"tt typ<: 630 or P.-t~uivale-nt. 

c. Soldering iron, 15-watt pencil type. 

The rrn.:rnory map boMd is a four-layer PC beard. The two 
outer layers provide $i;_;nal interconnections for the circuit 
cornponf;n1s. The two inner layers provide low-imp'.;tJance 
ground and power- voltage distribution, and 9.0·ohrn micro
::itrip tram;mission lines for all signals. The ICs cCJntained 

on the board consist of LSI rn•:mories; MSI multiplexors, 
. _decoders, and rcgi'.;tcrs; i'nd SSI gales an~ flip-flops .. 

• ~; < .. : • . -- r ' , • · · · • • ~~ 

If it has been determined that circuit board repair is 
required, it is r.::cornmended that the Sperry Univac 
cuslomer service dep;:iJ1nient be contacted so ttrnt a new 
circuit bo~~rd can be installed in the us;;r's system and the 
faulty one returned to the factory for repairs. However, if , 
the user decides to perform his own repairs, extreme 
c~ution should be used so that the circuit board is not. 
penn;mently d;;:.msged. Approved repair procedures 
should be fo!lol":ed ~~uch as the onus dns:;ribed in docu
rncnt IPC··H-700A prcp~·.red by the ln::titute of Printed · 
Circuits. 

For IC cornponents, the memory map boo.rd has location. 
coordin?.h.:s that are used in the logiG dirigrams as 
refr:i cnce designations. For {;:Xampla, a flip-fiop designated . 
C8 in tht? rn:::mory nwp logic diagn."m is in the IC package 
at kici'\tion row C colvnm 8 on the memory map board. For 
discrete coniptni"c'llts, the reforcrice designations used in 
the logic diar;rams appr.ar on the circuit board adjacent to 
each compor-.t~nt. 

Parts lists in the ~>ystc:m docwnentation p<)ckage provide a 
cross referrmce bc.,tween SPEnHY UNIVAC arJd the manu
facturers par1 numbers. 
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SECTION 6 

f/11~ EIVi 0 f\! I CS 

This section pre~;ents an alphnbetized list of rnemory 1nap 
signal rnni;r-nonics with definitions. 

Plus or minus signs are included at the end of each 
mnemonic. The plut; sign indicates the signal is at a high 
lot;ical level when its function .is being pedonned. The 
minus sign indic<ltes the signal is at a low logical level 
when its function is being perforrncd. A signal that is the 
logical inversion of another uses the sr.nne mnemonic with 
an Opposite sign; these sign<.;IS are COinpkrnents of f..:r;Ch 
other. 

Mnemonic 

J!hEAD-

81M£S-I 

BINIO-

BINTE-

BTf.~ES-1 

CACI DE+ 

CIDHLT+ 

CIDIO + 

CIDJMK+ 

DJUMP+ 

DRYF-·1 

Rea.d /write signal from the 
PMA option. A low level 
indir..ates a PMA rtc;ading , 
operation. 

Stops a DMA trai,sfer due 
to an error during a memory
mapping opera1ion. 

Indicates a1i 1/0 instruction 
. Nror h;-,is occurred. 

Memory-protection interrupt 
priority. 

Stops a PMA \Tan sf t:I' due to 
an error during a n1bmory
mc.ipping oper ;:;ti on. · 

Used by the processor to 
tra11$for instruction-decoder 
contents onto tht.~ control· 
store address bus. 

Indicates that the processor, 
Ins di::coded a halt instruction. 

_Indicates that the processor 
has du.:;odt.--d an 110 instruction. 

Indicates that the processor 
has dct:odtd a jump-and'.mark 
instruction. 

Indicates that the program 
has been directt..-d to the 
effective jump address 
of a jump instruction. 

Data ready for high-speed 
DMA op~-ration. 

Mr;c:IYiOntc 

DRYX-1 

_EBnn_·~ 1(0-15) 

FRYF-1 

FRYX·-1 

IDNC-

IOl<n- 1(1-4) 

IUAF-1 · 

IUAX-1 

IUCF-1 

IUCX-1 

IUflX-1 

IWLMC-

IWRMC-

MAKO+ 

MFC- ..... 

MHC-

MHGY-·· 

MHGYn- (1-3) 

MHMY-

Data ready for normal DMA 
operation. 

l/0-bus data. 

Function ready for high· 
spt:i::d DMA oµeration. 

Function re;c:dy for norrnal 
DMA v!J';fiition. 

110 done :;.it,;11;-:i,I from option_ 
boNd. 

110 key bits from BIC. 

lnh:nupt admo, ..... ·ledernt=nt 
for high·:>1A:':d DMA q,;;:r<>fion. 

Interrupt acknowledgment 
for normal OMA operation. 

!nt~;n-upt clock for high
speed DMA operations . 

Interrupt clock for normal 
OMA opt:ration. 

l/0-bvs inkrrupt rt::quest. 

l/O·writc left byte. 

1/0-write right byte. 

From processor, indicating 
the PMA m.;;:nory request 
has be~n e>d-,nowlc:deoo. 

Processor full clock. 

Prcx:essor half clock. 

Inhibits all memory access 
on port A of the rnainfrarne 
m~rnory. 

Inhibits all memory access 
on port A of the expansion 
memories. 

Inhibits all rm:mory access 
on port B of the mainframe 
memory. 
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MHMYn-(1-3) 

MIMCri +{0,l) 

MIHAB+ 

fvd~QY-

MWLY+ 

MWl Yn + (1-3) 

MWl~Y+ 

M\VRYn + (1·3) 

MYAln ·I· (0·15) 

MYA2n +(0-15) 

MYt<3n +(0·15) 

MYDAn .. · (0~17) 

MYDBn-·(0-17) 

MYt(An +(16-19) 

MYK8n +(16·19) 

MYMAn +(9·15) 

62 

Inhibits all m~:rnmy acc.~ss 
on port B of thC£ t~ll:p;msio".' 

mt!'~11ork~ 

Contains bits 0 and 1 of 
the IM fa.~:d to !ipcdfy a 
n:;:;:ding or '"Yiting operation. ~•· 

· Mf'.-:t1vry-mc.p rrt("i:my rt:qLH.~st 

of p~·rt A. 

Mc.n1or)'-r.1cp n11.mory !":::q\J1•st 
· of p:)i1 8. 

M~1ir1fn.'.rn..:-mnnory Vf'fite. 
kft byte. 

fapan~.ioo-mv-. .-r1n!'y writa. 
ld1 byie. 

r.!J?infranit:-m<..:; nory writtt. 
ri~ht byte. 

E.Yp2n~km·rnemory \vv-ite. 
ri~.M ltyte. 

Mr"infr21rne m;;:1nOfY addrtSS · 
bits. 

Addrc·ss bits for e:..pansion 
mi::mory 1. 

-Addn::lS bi~s for exp;:H1s.ion 
mt;-rnt.>ry 2. 

Addn:s!S bits for expansion 
memory 3. 

Mainframe, rnt··n1ory d;ita, '-· ·: ·-:-.· 
port A. 

Mainframe m€:."rnory data. 
port B. 

PMA key bits, port A. 

PMA key bits, port B. 

. Map memory address bits, 
port· A. 

MYMSn +(9·15) 

MY! on .. (0-17) 

MY2 Dn·· (0-17) 

MY3Dn · (0-17) 

OINT-

F~KEN+ 

PACTV+ 

Pf',DR46+ 

. P.t,DSEL+ 

P;\NVER + 

PBINTE+ 

PEH:MES+ 

PtllCKn + (0.3} 

PBINIO+ 

PBlNRS+ 

P81NTA+ 

PBUFE-

. PSUFF + 

PCLMEX-

PDIBn +(0·12) 

Ck ~·.:rip.Hon 

~·fap rntmory addn;ss bits, 
p<.1rt 8. 

Mt::;nory data for ~xp?insion 

ri1trnory 1. 

M,0·1,1ory d.::;ta for exp3nsion 
1rn-.::mory 2. 

M<~rnory data for expansion _. 
n1•:·;;;·1ry 3. 

Mccr,·10ry prntuctio;1 inten1al 
int•·:rrnpt. 

r: n<o.bl<'·s thH 6< K rncde of 
oporr<ltion. 

· .Rr.::~t.11ts from the du~r;<:{ing 

of in:1rnction r:...Xc::/. Ol~J6. 

lndicattS thot the memory 
rnap is active. 

lndicak-s the:.tt devics 
address 46 is d1~;Dd~. 

lr;.Jie<.>k:.i that ttrn nrn·mc>ry 
r•iap b;,s d1:k-ctt'd an enor. 

ln~crmpt priority outpul 

Enabling signal to stop 
a OMA trcn~fi:.:r due to an 
error. 

BIC key bits. 

Mem.:r1-r11ap 110-irr~truction · · 
rc~;ror flag. 

f/ir,rnory-map interrupt 
rt~q;;onse flag. 

Enables the intE:.·nupt 
address. 

Enc_b!es buffer data PDIBN + (0-12) 
to be transferred or1to the I 10 bus. 

Buffer-full flag. 

RtmO.'cS the cxe-cutive
mode mask. 

Output. of buff er in the 
110 bus data multiplexor. 



l"r~nenionic 

PDMAn + (0-15) 

POMA.ER+ 

PDMAIN + 

PDf,.1,ti,QE + 

.PDl/IAOT+ 

PDMCMP+ 

PDMERE + 

PDMIAE+ 

PDMIEN + 

PDh/llUR-

PDMODP+ 

PDMPEX-

PDMRCn-(1·3) 

POMt-<QP+ 

Di;;·scription 

Outpu1s of DMA memory· 
address counter. 

DMA f:rror flag. 

Indicates that a read·back 
operation is in progress. 

Enabling signal for n1cinory· 
map loading operation. 

lndk:'.'.ikS that a mt:mory· 
map loading op,::rn1ion is 
in prcu l':ss. 

Mf;•noty-map lr..1ading or· 
re~d-b;..ck n::qut:st. 

lndic21ks that a memory· _ 
rnap loading or rtt:.ad· 
back operation has been 
cm11pleted. 

Enabling signal for an 
error stop. 

Enabks an inh.:rrupt 
addre$S at the cornpletion 
of a rnernory-map loading 
or r~cid-bc)Ck op.:;:rc>tion. 

Enabks ;rn inte:rrupt at the 
C\1mpl 1~tion of a me1nory·rnap 
loading or r~_:;,d-b;;ck 

0~1::raiion. 

lnt(;;r rupt requt~st at the 
co1npletion of a memory-map 
Jo<;•ding or read-back 
operation. 

Indicates the data-phase 
of a memory-map loading 
operation. 

Dis.abf(':s the memory 
protec1ion function of 
the memory map. 

Internal (ripple) clock for 
the DMA memory address 
counter. 

Indicates that a rt:quest 
for a meniory-map loading 
or read-back operation 
has received 1(0 priority. 

: .,_ 

Mnemonic 

PDMTRM+ 

PDTIX+ 

. PDTOX+ 

PDTPF + 

PDTPFE+ 

PDTXn + (0-15) 

PDWIOC+ 

PEBn + (0-15) 

FEB On+ (0-15) 

PEBEN+ 

PEMPEX-

PEMSnE + (l-3) 

. PEMSMK-

PERRR-

PEXCM+ 

PEXDEN-

PEXMPB + 

PEXMSn + (1-3) 

PFRY46+ 

Otscriptk>n 

Terminates a memory-map 
loading or rf'nd-back 
operation due to an error. 

Indicates the data phase of 
an input data transfer. 

lndiccites the data phase of 
an output data transfer. 

lndice1es the data phase of 
a memory m~p loading or 
read-back operation. 

En<:bling sic;:ial fur the data 
pl1zse of the roc1nory n1ap 
lc:;ding or nad-bcck or .,r2:tion. 

Output of the first mul1 ipkxor 
of the 1/0-bus data multip!uor. 

Ddayc j write 1/0 control. 

Rt'r:eived 110 bus d<'lta. 

Output of the 1/0 bus data 
rnuitiµlexor. 

Enabling signal for 110 
bus drivers. 

Rts1..dts from the d<~-coding 
of ir.slruction EXC:2 if:46. 

Enabling signals for the 
e:icecutive.-mode st<,tes. 

E.xecutive-mode mask. 

Reset for an error 
condition. 

E.xf:.<::utive mode .. 

Enables the decoding of 
an EXC2 instruction; 

Bufiered signal rt:sulting 
from the decoding of the 
EXC2 0645 instwction. 

Executive-inode s1'1tes. 

Decoded address 46 
for func1ion ready. 
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FHiYAR+ 

PFUNDC-

PHLITR-

P!AOn +{0·15) 

PIFECH+ 

PIFEHE + 

PlfliCR + 

P1FJMK-

PlHMHQ+ 

PIMAE-

PINA11 + (1·3) 

P!N!;DM+ 

PINAEX-

P!NE.XC:-

PINRF+ 

PINr?.XE + 

PIOEKn + (0·3) 

PtOER + 

P!OERE+ 

P!OUER+ 

6-4 

lnc:Hc~tr:•.s that a function 
n..:.t:>dy crmdition has 
O'.;:C-,J,Jfft.'d Whl')'\1 IUt .. X-· I 
is true. 

Eno-bling. si~nal for output 
fu.riction 'de<;~x:ling. 

H<dt-in~truction error flag. ~ . 

0Htput of irn;tnidion '°''·idr~ss 

n;~ister. 

Jump-and-rn<~·-k in~tr uction 
ktch. 

r ... t .. ;rmty ;.ddn:·:s i;;t1ab-let 

foq lc:~ding <li'1d re"'d·b~k 

01x:-ra tion. 

R1:J'Svlts frc:;i1 the d';£cding 
of ins~n..r<:tkm EXC2 046. 

lndie<~Ks ttH:? mr.-n'\OfY map 
h"'s t;.1'1tc .. rnd tho ~::x!':".:utive 

rrnx:t11 by iH1 ink;TUpt. 

lntentJpt re;;ponse flag _ 
indic:~ting the lol'lding/ 
read·b<tck cp-e-.rntion is 
complete. 

Interrupt enabler. 

110-enor key' bits. 

110 data-transfer error. 

l/0-instruction error set 
enabler. 

110 unassigm-d error. 

PIOWR-

PIURF+ 

PIWLRM+ 

PJMPER-

P~!JlEN-

PK!3EME+ 

PK!?ICK + 

H<8UfF· 

PKD'flX-

PKDTPF-

F'KEY8n- (0, 1) 

?l\IHMR-

PKLPMA+ 

PKMMXn + (0-3) 

Pl"<WC-

P~.ZV'flOC-

PKYMXE-

Pl.DBF-

Pl.DIA+ 

PLPMAK+ 

PMP.KIR + 

PMAKYn-- (0·3) 

PMARn + (0-9) 

lnkrn.ipt requf:it for the 
co1npktion of lva-Oing/ 
r>·:..d-b;-tck opt~Tation. 

110 "''riting opt~ation. 

Jurnp error. 

En;,l'Jling signal for key _bit 1. 

C!o::;k for p2: LMES +. 

Ck1ck for BIC ke-y bits. --

Clock for PtilJFF. 

Glock for PDTIX +. 

C!c>ek for PDTOX +. 

C1<xk for POTPF +. 

Kt.:y bits. 

Clock for PIHMRQ +. 

Clock for PLPMAK + . 

Output of kt.'Y multiple:t.or. 

Clock for word-transfer 
counh.-"f'. 

Clock for PO I OC + . 

Enabling signal in key 
rnoftiplex:or. 

Proc~::<:sor or PMA key 
bits. 

Key is not equal to zero .. 

Leading signal for the 
b1.!fftr in I I 0-bus data 
multiplCJ1or. 

Loading signal for the 
i11struction address register. ·· 

Loads PMA key bits. 

PMA or 110 memory cycle. 

PMA key bits. 

Output of map-address 
counter. 



PMDXn·· (0-17) 

Ph'iFCMP+ 

PMHGnE + (1-.3) 

PhH·IMnE+ 

P'MIR8F + 

Phff'EN + 

PMRQnE + (0·3) 

Ph·'iRQOI-

PMHQOT+ 

PMRQPA+ 

PMRQYD+ 

PMRYDN + 

PMSWIP+ 

POINTE+ 

Dm:cription 

Internal clock for rnap
addn:·'.:S register. 

Eniibling 5ignal for 
PMDXrr (0-17). 

Clock for error testing 
of halt, jump, and 1/0 
instructions. 

Enab!ing sianals for 
MHGYn- (1-3). 

Enabling sii,;m.<ls for 
l\'.HMYn- (1·3). 

f.~ ':rnory-rnop mode switching. 

En;~bling signal for the 
rnt'TflOl'Y prote-cticm function. 

En'"'bks the mcrnory req1;est 
to by-pass the inactive 
memory map. 

Enabling !Oi~nnls for MriQY-, 
MRQY 1 +, MRQY2 +, and MRQY3 +. 

Delayc-d memory rnque·~t 
output 2. 

Mer11ory requt:st output 
inhibitor. 

Memory n:.-quf!St output. 

Clock for testing unassigned 
address, instruction fetch, 
and writing and 1/0 
data-transfer errors. 

Delayed memory request . 
output 1. 

Goes true when memory 
acknowledgment and mernory 
rt'cquest are true. 

Indicates the memory map 
is in the process of switching 
from one operating mode to 
another. 

Enabling signal for memory
prot1:':Ction internal interrupt. 

PPRnF + (1-4) 

PPRl<Yf.1 + (0-3) 

PPRMF+ 

PPRtVlR +. 

PPHMX+ 

PPRMXB+ 

PPfWWR-

PRnX- 1(1-9) 

PR~,MAn-(0-7) 

Pl:"(P.MSn - (0-3) 

PHAMW+ 

. PRDln-(1 (12) 

PRDMF..X-

F'HDOn(0-12) 

PRIVLG+ 

PRMAKn +(0-3) 

PRMWEN+ 

r:k·scription 

PMA wdting rc-qw!sl 

High-spf::'<;d DMA priority 
lines. 

Output bits from the 
nH:,mory map's key rt:t;ister. 

Priority input si15.nal for 
high-spe~~d Dfv'IA. 

lndic-0h:;!; proc1-::-;sor is 
requi;;;ting ltH.'.mory. 

Syr.krn int•:1 rupt r-riority 
input. 

Sysh.•.rn inh;n .ipt pi iority 
output. 

Processor ¥-:riting r~uest. 

l/O·bus priority lines. 
PRIX- I is tha highest 
priority and PR9X- I is 
th~ lowest. 

Outr1.1t bits from the 
RAM i,ddress multiplexor. 

Rm•f Vile--.tors for the RAM 
array. 

When high, loads ·data 
into the HAM array. When 
low, t:n;1bks oddn>:ssed 
data to b-a rnad out of 
the RAM ;=::rray. 

Swapping control bits. 

Resets the rnen1ory map's 
OMA-transfer logic. 

Output d;;ta from RAM , 
array. 

Enabling signal for 
privile[;ed instructions. 

Input for key multiplexor 
trorn either the PMA option or 
the memory map's key r<-:&i;;ter. 

En~bling si~nal for PR/·\MW +. 
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• . .:c::s 

PHWRrr•(1I:12) 

FSl~DMA+ 

p·:;.;n 'n + (O,l) 

r~:in + (0, l) 

PU/i,Di·t +(0-15) 

r'UASlR + 

PUNi\~~+ 

PUSP,GW+ 

PUSRE+ 

PU SR EX-

PWCRCn- ( 1.2) 

Pwcz:-

PWIMA-

6·6 

Indicates that only op:~rand 
fold1e;:$ <!re pcrn1ittl:'d. 

Rt.;,»d/\<t'ritl:J control sit;.ilals 

for bits 11 and 12 of the 
RAM a1ray. 

Start~ a mtr<rnory.map 
OUiA tn»t1sfer. 

St:flSei.'!S if the tntmory map 
i~ ~-.ri1.mning a OMA 
op1';:fa ti on. 

D'-'coding ,bits for a 
SEN ins1.ruction. 

En~~blint: sit:on<.'!I for SEN 
ir1strudion. 

&d<~:;tQI' $ii:;.: ;;;;Is for the · 
1/0 bus d~t?1 mvliipk .,..or. 

Output bits from un--.~sijbnt;.-d 

;tddrt:~ ft':-J,iStef. 

lndk:1\t!S ar1 unc;"<.:~i~11ad 

aidn . .-;:; t .. ,·or. 

Writing strobe for· uMge 
bit. 

U S.ef' rnode. 

Enabling si51nal for user 
rnooe. 

$•,.;itch·~ nv:~i1fif)' mo:p frc1in 
C'l!!t"CtJtivo ntod"i to user. 
mode. 

ln1'Jtnal (ripple) clock for 
word-tra.n~fer co1Jnter. ·· , 

Output of v.rord-trz..n~fer 

counter. 

Loads the initial memory 
addre!.s into the DMA 
rnernory·(:lddress cotmter. 

PWIOO-

PV\'f\'FUA-

PVIRT-

FXFRW-

f'iOl.23+ 

l"YDNMD + 
. -

SPFA-

TPOF-1 

YDNMA+ 

YC>NMB+ 

YON Mn+ (1·3) 

Lo?.:dS the initial map 
vddrt~,:i into the 
n1«~;:Hv!r:!rt.::'1:S counter. 

lr.df:;.ah~'l a writirig 
t'.rror. 

Writing into a full·oCCt'.'.>S 
p?-ge. 

Wriir!i·lo,;y CQ.ntrol sit;nat 
Lo<>ds data into kt..y n.:-gister, 
6~-K-mi:·(nory rP.gistt'f", and 
e~x::cutiv1J·stata rt..c,Jiste:r. 

Writing rr..·quest 

b>lldS d~ta i11to the 
v·o;·d·t1·;H1sfor counter. 

J." c·:·:twry ~.-; ~-· IH!"d c~1,:int~'n t from 
e,-p:-·n:::;ion ffi;·ff10I')' 1, 2. or 3 ... 

Q; 1;;,,.,,-::1 rnt.:mory 
c.chncwkdgnH.;1t from 
fYipi-t!ls.ion n1t.rnory 1, 2. or 3 .. 

High·SpF.:t;,<.i trap-in 
rr.:qw:r.st of 1/0 bu~. 

Hif)"l·S:p:.<.-d trZ.!'-OUt 
nq:.~~t of 1/0 bus. 

.... Men'TOl'Y (l>Ckt1owf egm1S>nt 
from port A of rnainfrarne 
meq-nory. 

M~mory admo1;v!e·t;;mt:'nt from 
port B o.f mainframe memory: 

Memory acknowk..Q&nHmts 
from expansion m(~11orii;;s. 
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This drawing provides for a Memory Map Board (DM 399) to be used in the 
V. D .M. V70 series computers. 

Identify per specification 98A1163 (Reference Figure 5) 

Table I lists all d the discretionary wiring features of the Nemory Map Board 
along with the standard configuration as manufactured and tested by VDM. In 
the Table, the column headings ore defined as follows: 

CONFIGURATION 

STD. -

SYS. ENGNG. -

FUNCTION -

LOCATION -

ALT. CONFIG'S. -

The standard test configuration as assembled prior 
to discretionary system wiring. 11X 11 is the standard. 
"N/C" means no connection. 

An 11X 11 should be placed in the appropriate column and 
line to indicate the module version and the actual 
module configuration as specified by the system 
engineer. 

The name of the feature under consideration. 

Name of the discretionary wiring location as specified 
on the board assembly drawing 44E0685. 

The way the feature may be wired on completion of 
system test. This wiring is specified by the VDM 
systems engineer. 

Power for the mop may be provided in one of three ways as fol lows: 

a. Use 01Pl280-004 (115 ·YAC) or 
01Pl280-005 (230 VAC) 

power supply and cable 53P0872. 

j 
·'t 
j 
' .1 

i 
l 

i 



b. 

c. 

Use -53P0073 cable as second cable from a V73 main power supply 
(01 P1320) if sufficient excess +SV logic power is avai I able. 

Use specially designed power supply arrangeme~-t·. 

5.0 Examples of module interconnection in V73 system with memory map are shown 
in Test Cable Set Option, P/N 01A1450. (For -000 and -OOl)(Ref. Fig. 2) 

5.1 Examples of module interconnection in reconfigured Y73 systems end V72, V74 
systems with memory map are shown in test cable option P/N OlA 1665 (For -002). 
(Ref •. Fig 3) . 

6~0 tv\Cipprng for dual port memory reGu1res one map per port. 

7 .0 System Memory Lockout Configurations. 

7. 1 The map al lows extension of one of the port lockout function (MHG Y- or MHMY-) 
to MHGY- or MHMY- on any expansion bus. Figure 1 illustrates a typical memory 
lockout configuration in which Pf'M Hog requests drive the MHG Y- signal received 
by the mop and drives out to the appropriate expansion memory busses as MHG YX-
or MHMYX- (X=l, 2, 3). . 

8.0 Power Failed and /v\emory Reset 

8. 1 The map allows extension of power failed and memory reset (SPFA- and SRST
on any expansion bus. SPFA- or SRST- on each expansion bus con be e-ithee 
terminated or passed on to next expansion bus. 

9. 0 Nvamory Expansion 

9. 1 The map uses three memory expansion cables to drive three memory buses. 
Each cable con be an A port (poss A terminate B port) or a B port (poss B 
terminate A port) coble. Details of memory expansion can be referred to 
documents #Ql P1582-000, #Q] P1582-001, and #Ql P1582-002. 

10. 0 Processor Board Requirements 

10. 1 A. Bl NS - (~mory Protect Present) must be wired to ground. 

96A0039-000B 

B. The following modifications to the V73 Processor Boord (44P0614), using 
OM 353 _Rev. B and Rev. D printed wiring boards, are reGuired: 

1) Install EN 81749. This EN supplies needed control terms to the memory map. 

2) Cut etch near connector pin J06-04 on the circuit side of the board. 

C. The following modifications to V73 processor boards (44P0614), using 
OM 353 Rev. B through Rev. AA printed wiring boards; are required: 

l) Add a jumper on circuit side of the board from connector pin J06-04 
to I .C. pin 14-2. 

2) Add a jumper on circuit side of the board from connector pin J06-42 
to I .C. pin L4-3. 

D. For processor boards using DM 353 Rev. AG and lower printed wiring boards 
instol I EN 82650-01.rework. 
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10 .. 2 Configure jumpers at locations 23, 24, 25 and 26 per Noteand the Chart on 
Sheet 6 of OlA 1331. 

10.3 For Processor Boards using Dlv\353 Rev AS and lower remove jumper wire from F15-4 to 
Fl5-7 and add jumper wire from F15-4 to Conn J6-l2.; using DM353 Rev AT and 
above remove jumper clip U-L2 and add jumper clip L2-L3. 

-- ..,,.-,'t- • 

11.0 Option Board Requirements 

11.1 The following modifications to the y73· Option Board (44P0619), using DM 357 
Revision B and Revision D printed wiring boards, are rectui red: 

a. Install EN 81690. This change replaces the memory protect of the option board 
with the memory p~otect of the memory map. 

b. Install EN 81872. This EN eliminates connector conflicts between the option 
board. and the memory map on J3 • 

c. If memory map is installed on "tv\emory Port A" rework as follows: 

Li ft IC F14-9 and K6-11 
Jumper F14-9 to K6- l 1 (Lifted Pins) 
Jumper Fl4-9 (Lifted Pin) to wire wrap pin 850 

d. If memory map is installed on "N\emory Port B 11 rework as fol lows: 

Lift IC F14-1 and K6-13 
Jumper F14-l to K6-l3 (Lifted Pins) 
Jumper Fl4.:..9 (Lifted Pin) to wire wrop post A25 

11.2 The following modifications to the V73 Option Boards (44?0619), using DM 357 
Revision B through Revision AC Printed Wiring Boards, are required: 

a. Cut the etch near the connector pin J06-42 on the circuit side of the board. 

1 l .3 The following modifications to the V73 Option Boards (44P0619), using DM 357 
Revision T through Revision AC Printed Wiring Boards are required: 

a. Cut etch qn circuit side at connector pin .J3-30, 32, 34 and 36. 

· 12. 0 BTC Requirements 

12.1 BTC #44pQ629-001 is used for a system with Ptv\A and Memory Map. The 
following wires should be added to the 1/0 expansion chassis to accommodate 
the map error stop signal (BTMES-1): 

96A0039-000B 

a. JX-94 to JY-96 and JZ-94 

b. JX-95 to JY-98 and JZ-95 

where JX is the 1/0 cable slot; 
JY is the SRC slot and 
JZ is the terminator slot. 
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ii 
13.0 

13. 1 

BIC Requirements --· ...... 

BIC #44pQ689-003 is used for a system with map. The fol lowing wires should 
be added to the 1/0 expansion chassis to accomodate the map error stop . 
signal (BIMES-1) and 1/0 key bits (IOK1-4-I): 

a. JX-93 to JU-93 and JZ-93 

b. JX-95 to JU-95 and JZ-95 

c:. JX-109 to JU-109 and JZ-109 

d. JX-110 to JU-110 and JZ-110 

e. JX-111 to JU-111 and JZ-111 

f. JX-112 to JU-112 and JZ-112 

g.. JX-113 to JU-l 13 and JZ-113 

h. JX-114to JU-114 and JZ-114 

where JX is the 1/0 coble slot, 
JU is the BlC slot and 
JZ is the terminator slot 19 

14. 0 DCA Requirements 

14.1 The following wire changes should be made to DCA for a system with map: 

15.0 

15.1 

a. Delete:J03-30, J03-32, J03-34, J03-36, From RT 30. 

b. Add: J03-29 to JOl-109 (IOKl-1) 
J03-30 to JOl-110 (IOK2-I) 
J03-31 to J01-112 (IOK3~1) 
J03-32 to J01-113 (IOK4-l) 
J03-27 to JO 1-94 (BT MES-I) 
J03-34 to JOl-93 (BT MES-I) 
J03-33 to JOl-95 (RETURN) 
J03-35 to JOl ·111 (RETURN) 
J03-35 to JOl-114 (RETURN) 
JOl-32 to J03-28 (RT 30) 
JOl-34.to ~02-34 (RT 34) 

1/0 Terminator Requirement 

Terminator shoe #44P0630-000 should be replaced by #44pQ664-000 
1/0 expansion· chassis in a system with map installed. 

on the 
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~ 
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For oddi tional information, refer to the fol lowing documents: 

a. V73 Processor Board 
Option Drawing #Q1P1331 

b. V73 Option Board 
Option Drawing #Ql P1332 

c::. V73 WC S Board 
Option Drawing #QJ P1444 

~·- .... -"'· 

·For coble connections on front edge of boards see sheet 12 of this drawing. 

On al I assemblies with DM399 Rev 11 L11 and above priority out is provided 
as a i umperab le item on J3 Pin 2 l. This is provided for specie I non
standar~ _system configurations. Normally, the priority line would end 
at the map. To use this feature, iumper E14 to E86. 

·~ 
; 

' ! .. • 

.1 
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(LOCKOUT A PORT -SHOWN 

MHMY2-
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EXPANSION MEMORY MHMY3-
BANKS 
(2nd, 3rd, & 4th - 64K) 
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· i t SPECIFICATION -FOR MEMORY ~p MODULE 
':!... .. ,. . 

~ .. 
·.:.. 

. _,.:<. ,·_ ' ~· ., ~CONFIGURATION JUMPER CLIP LOCATIONS (F/N 4) ALTERNATE CONFIGURATIONS ~ 
> , FUNCTION ~ 

.'., ~ ,_. , .. l · SYS ENGNG *INDICATES LOCATIONS WHERE WIRE la 
~ . ... ' Cl 

.. · l . ,.... l t:; _§_ WRAP IS REQUIRED IN PLACE OF (F/N4 .J 

} · f X 1/0 Device 46 E3-E2 1/0 Device Address = 56 1 i ·· ;We Address 56 E3-E4 I 
~ ~,~ . , X *E?, E 10, E13 sh9uld l)e wired . l 
a · Map loading/Reading to the High Speed Dlv\A Chain such i 
! :; ,~ High Speed OMA · thatthe Mop Loading/Reading has the ~ I ··-·-·~·- .. . Priority Lowest Priority of oil high speed OMA i 
~ ~i~~--+---<~---<---~~--~~------+-~us_e_~-·~~~~~--~--~~~----------------------~--~~~~ 

I• ~'~ ~:; ,J X Normal OMA Priority *EIS and E19 can be wired ta any If Map Loading/Reading Complete l!f. 

6 .... !. :··-: ( ~; to enable Map Loading/ normal D/v\A Priority Chain. E18 is lntem.tpt is not desired, only E18 should . 
~· ,:~? ·:. .. ~.·, { Reading and Complete the Priority in and E19 is the Priority be connected to Normal DN\A Chain 
t ... .a. .-) J Interrupt out. for Priority Input and out put . ~ 

f ------··1 X Map Loading/Reading E22-E20 Interrupt Enabled This interrupt is disabliod for a ~ 
i_~~. ~·~ ~n~::r~ept;Enable E22-E21 (Standard) bl d Vortex lI System • ; 
~ ''Ye lnteiru_p_t Disa e 
i 
·1 

i.:· X Key Select E23-E25 Select Map 

j_ X From Processor E26-E28 Key Register 

C X Key Bus or E29-E31 (Standard} 

~ X Map Key Register E32-E34 

E24-E25 

E27-E28 

E30-E31 

E33-E34 

Select l 
j 

Processor ! 
~ 

Key Bus ~ 

~ l X I Prj vi leged lnstruc ti on E35-E36 Pri vi leged Instruction E35-E37 Privileged lnstruc ti ons ! 
~ ~,;··f'"·'-·-~ I Enable Enabled (Standard) Disabled •.· 
j:r M ~~~-t---+-~+--~t--~--~----~----+---~~-----:-~----~~---------r-~----------~~~~~--~~~ 
I f ~ :j 
~,!Hp. ~X 

·1· i - ·1). 
() i-~ -,, I 

fG.=a I 
t ·-· ................ ___ If 1·. 
f: ;,., ?:: 
! f.i I' .. -
t .. ~: ... -~---- .;. .... .l.,._l __ _. .... ·-""-""-· 

Executive Mode 
Enable 

I 

E39-E40 

.. · ....... l .. · ... ···-- ....... '-~·- .. .:• .. " :.· .. -· _, ,.l,. -- '-~·-·--·~ .. ··-···--• . ..:....:... .. : .. -.. . 

Executive Mode 
En ab led (Standard) 

E38-E40 Executive .Yiede 
Disabled 



,, SPECIFICATION FOR MEMORY lv\AP MODULE :-· 
:· 

.. · i.~. { ~>: ~ l CONFIGURATION JUMPER CLIP LOCATIONS (F/N4) 1 
... ~ _ _.. ; ""' SYS ENGNG FUNCTION ALTERNATE CONFIGURATIONS ~ 

. : l J:: *INDICATES LOCATIONS WHERE WlRE I 
~ - I VI g WRAP IS REQUIRED IN PLACE OF (F/N4) ! 
J. ' ~ ~ · · ! X Memory lockout E42-E41 Memory Lockout Bus 1 Memory lockout Enabled ~ 
i I X E44-E45 Disabled · Port A Port 8 ; 
l ,~ J X On /v\emory E48-E49 (Standard) E42-E43 E50-E52 i 
~ ·~ IX Bus 1, 2, and 3 E51-E52 Bus 2 M.emory Lockout Enabled I 
i ~: it~ E;~-E5~ Port A Port B , 
J ) E -E5 E4~-E46 E53-E55 i 
.J .... --- • Bus 3 Memory Lockout Enabled ,. 
~ a 
j .. . \ 'i Port A Port B ~ 
I ~-{ :~; < i E47-E49 E56-E58 1 
A ... ~ -I' ·...--+--t---t---+----------+----------------+----------------. ~ J·- 1.· ' ~ I ::. ~ "' X Memory Request *E72 should be wired to eithe( ~ 
l Delay HJ E60, E61, E62, E63, E64, E65, J 

E66, E67, E68, E69, E70, to give 

·. 

a Total Delay of 80 Ns between PMRMtf+ 
{B 15-4) and PMRQYD+ (E72) 

• X tv\emory Request *E73 should be wired to either l 
: Delay H2 E60, E61, E62, E63, E64, E65, E66, ~ 
t E67, E68, E69, E70 to give a Total De ay f I 
1.· of 120 Ns Between PMRMY+ (B 15-4) ~ 
~ i and PMRQYD l + (E72) 

Memory lockout Port A Port B 
on Bus 0 C31-B31 B31-A31 

Memory Port Port A Port B 
Connection Bl-Cl Al-Bl 

B2-C2 A2-B2 
B3-C3 A3-B3 
B4-C4 A4-B4 
B5-C5 A5-B5 
B6-C6 A6-B6 
B7-C7 A7-B7 . 
88-CS A8-B8 

·· ... .....-....;:~ .. · ............. · .. · ........ . 

' . 
C31-B31 A Port Lockout 8 Port 
B31-A31 B Port Lockout A Port I 

~ 

If P/\M is used an~ m~pping of only I 
. one port is required, then map, option 

board, .and processor should be put 
on B Port. lv\appi ng tw'? por~s requires 
one map board on each port. 

I 
·-·~ , •.. " . • ....... • u ... •. , •.•.. ~ ---~·-· .~··--"·--·--·-··A· -... J 



1 SPECIFICATION FOR MH/ORY MAP MODULE \ •t 

~ 

~ 
.·• I, 

.. : .. 

! 

JUMPER CLIP LOCATIONS (F/N 4) I r; 
I CONFIGURATION 

ALTERNATE CONFIGURATIONS ~ 

lo SYS ENGNG FUNCTION *INDICATES LOCATIONS WHERE WIRE ~ 
~ 

0 WRAP IS REQUIRED IN PLACE OF (F/N4) 
~ 

• I- 0 i \ l/) 0 

? 
~mory Port 

} 
Port A Port B ;t 

.t 

f Connection (Continued) B9-C9 A9-B9 ! 
~ I BlO-ClO A10-B10 .! 

l 
i-

Bl 1-Cll All-Bll ~ 
I:. 

B12-C12 A 12-B12 f I B 13-C13 A 13-B13 
~ ~ 

I B14-C14 A14~B14 
C-
9 

B15-C15 A15-B15 1 

t Bl6-C16 A 16-816 I i B17-C17 A17-B17 
B18-C18 A 18-818 I 
B19-C19 A19-B19 

).' 

I B20-C20 A20-B20 
I B21-C21 A21-B21 I 

B22-C22 A22-B2.2 I B23-C23 A23-B2j. ! 824-C24 A24-B24 
B25-C25 A25-B25 I 

1 
i 

B26-C26 A26-B26 I 
B27-C27 A27-B27 ~ 

I . 
~ B28-C28 A28-B28 J 
I- B29-C29 A29-B29 i ~ 

0 B30-C30 A30-B30 0... 

i B32-C32 A32-B32 
,I 

B33-C33 A33-B33 ~; 

ti . 
f..; 

B34-C34 A34-B34 I B35-C35 A35-B35 

I 
B36-C36 A36-B36 
B37-C37 A37-B37 ' 

B38-C38 A38-B38 

j· 
i 

l 
B39-C39 A39-B39 

l --·"'·~~---·· ·········· ........ I.. 
~ 
I 

........... /. __ ,~· . ...:...... ... ~------.. . .,::.. __ ...... 1.o..9;-~----~-~- ..... _J -~.,.! _.. __ J;. ...... ..;i ........ .i. ....... _,J ! ........... ,..~ -"- .. ..._.,.._ ~ . ...,.....,..,. - .Mt~·-..,·-::. • .., .... .: ..... n;..••·J.1,.,,,,, ... :, ...zt •• .,. .. ""' ... 
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~.''\ti: k;~v··.· SPECl~~~-~TION fOR· MEMORY MAP MODULE 
:: ' CONFIGURATION JUMPER CLIP LOCATIONS (F/N4) 
'P - ,.., a SYS ENGNG FUNCTION 
~ "'< 1- 0 *INDICATES LOCATIONS WHERE WIRE 

ALTERNATE CONFIGURATIONS 

~::t ;~~ v. o WRAP IS REQUIRED IN PLACE OF (F/N4 
~ ~ffi- l--!-~o~~--l-~~~~--~~~----+---~~---:--,.-~~~~~~~-t-~~~~~------~~~~~~-i r::J 

f; Cl. 
c. ~ 
~a 

Memory Port 
Connection (Continued) 

Port B 

I 
A40-B40 
A41-B41 
A42-B42 
A43-B43 
A44-B44 
A45-B45 
A46-B46 
A47-B47 
A48-B48 
A49-B49 
A50-B50 
A51-B51 1--

1 
Li'j/i~tL--l----L---l--M-e_m_o-ry __ Ex_p_a_n_si-on ____ _,_ ____ _;,_~--JL----M-e_m_o-ry~Bu_s_l-----+--C-on_n_e_c_te_d_i_f _!J'e __ mo __ ry_E_x_p_a_ns-io-n~~-----1, 

Connection Memory Bus 2 is used. 
i Memory Bus 3 

I. · X Map Read Back Enable Enabled ! ·1 

. We Disabled (If the map is used to map •the .·· 
stand alone PMA) • . 

Key MUX Select 
Control 

(If the map is used to map .the 
stand alone Plv\A) 

I 
---------... -...... , ~·-~ ........... _ ... __ _..,._ ......... ~- .... _---·_._ .. _ ... ___ _...,_ __ ... ___ ·------ill 

..... ·.1· ..... :'. ~ ....... - • ..:._ .. ·-······· • 

Enabled 
Disabled 

(If the map is used to map the 
stand alone PIM) 
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~Er«YyUh.: .. " "'c PARTS LIST \ PL ooc. No. 

w to1aq11q1w111 • H A w 0101s~1 SPERRY UNIVAC IS A DIVISION OF SPERRY RAND CORP. 

'· 

( l. REV. 

L - . 

ISSUE PIC REV 

K 

flf 
RANGE THRU 

•EMORY MAP OPTION A EA 
AC DOC. 

lb SIZE • 

Cl U/M "· 

r~ ~ H 
G 

! A * 
I 

• 01 ••··~·······~·· u. 
OUT MTG E~RS A * 

1 A * ~ 
I 
l 
j 

I I 1 1 1 1 
~I t1 I ·w.a7844 f •l'I PL REV l.1 PIC REV K, RANGE 00 .. OJ ElR RELEASED : 10/Z4/f9 
. I I I 

-****~***********fr*~******•***.*** 1 ********•**~*•*•***********-.******* COMMON DATA ***-*********t*• I I I l: t: EA W 4400f.a8S: •00 PQ ASSEMBLY • MEMORY HA~ DMl99 

il AR: IN W SJOOllll•90 WlRE 1 ~IRE•WRAP 1 50LlD WHITE 
1: l~ El w 800001s:-oo LABEL, lDENTJFlCATlDN 

I l . 
5011 t X IWOll~JlwoO MARKING SPEC .PART lDENTlflCATION 

I 1 I 

***t•t••••••t*~**•*t****••****t***i •*•***.*******•**************** VARIABLE DATA • 00****~*~••***~••••• 
3t JI EA W 570027J l•OJ CONNECTOR SO CONTACT WITH OUT M1G E~RS A • 

I I I 
4: 1: EA W 53_00&74:•10 CABLE ASSEM6LV 2 POSITION 

***~" t•*****t* **'**••tr•t•••••t•••1 •tt************•******•*******"* YARlABLE DATA 
1: 1: EA w . s1ooa1a:-01 CONNECTOR 50 CONTACT WITH 

. I I I 
4t 11 EA W SJ00~7Q1•tO CABLE ASSEMBLY 2 POSITION 

I I . I 
5 1

1
. ll EA W 5J0087Jle~O CABLE ASSEMBLY• DC OuTPUT 

I t 

***+*~******t*~**~*t********••t••• 1 tl\**"'****•******•*~~*•*****"*** VARIABLE DATA • Oit11•*•~****•*••••u• 
J! 4: EA w ·s10021a:•ol CONNECTOR so CONTACT WJTK OUT HTC E~Ri 
sl l: EA w . 5300871 :.oo CABLE ASSEMBL.Y • DC OuTF'UT I A • 

I I I 

* * * t • ~ • * • * * * t • • • * ~ * 1 
• • * * • • * * • * t • • • i • • • • • • * • • • • • • • •" • • * * • * * • • * • • • ~ * v AR l A e LE o At• · • o l • •-~ "~ • * * * • • * ~ * ~ .-. • 

Jl l: EA W S700l7il•Ol CONNECTOR SO CONTACT WITH OUT MTG EARS 11 * 
s: 1: EA w 5J0087ll•o0 CABLE ASSEMBLY. DC OuTPUT • * 

t I I 
6t 11 EA W SJ00~741•ai CASLE ASSEMBLY 

I l I 
I I t 
l I I 
I I I 
I l I 
I I I 
I I • I 
I l I I 
I I I 
I I t 
I I t 
I I I 
I I I 
; ' l ; : 

lOAWG 
i A •• 
I . A * i 

l 
A * 
A ~ 

2 POSITION 

I l l 

A * 

A * 

A * 

.......... , .... 11.u~·,.1 ~ '9&. ... ,.,~ I 
t OF t ' -· SHE~T-



\ { I t t IS 1 ;:· I 

-SPE~V~UNIVAC PARTS LIST 
MFG CODE l ISSUE ""'• I CONTROi CA TYPE COMM CODE SI 

DOC NO 
Stlt c i Pl REY 

PL 
SPERRY UNIVAC IS A DIVISION OF SPE~RY RAND CORP J ~' t o 1-1 JJ n o w 7 7 7 H A h 440091Q 1 L 

llHE I n U/M 

1 
AC ISSIJE PIC REV 00( RANCE THRU 

PC AS~Y • "4f. r101-l Y sf M Tr. rn1" II r. T 11 k A f ~ j SllE c r. 
' "' 

QllANJllY ~ ~El.QRJQf NT NO s ( FINO NO RE<JUIRED U/M 
1 DOCUMENT NO l DASH NOMf:NUAIURE OR Dl SCIUPllON p fl 

G ~ I ~r l I 1 I z t ti ~1 • q I.I lJ 5 7 I • 0 2 PL REV L, PlC NfV c, kANGE oo - or; EIH HELE~SeO t0/13160 
I I 

l t 1: l FC"'attob•OI 1t- f CO HISTU~YJ Fen REV • 
I 

z 11: 2 fCW2832•0:21 FCU ti IS T Ok~ J f CO ~EV • 
z 11: l ft..,2833·0: 21 f CU HISTDRYI f-·co REY • 

I 
f"Cw2834•0: 2 J l 11 t 4 f CO HtSTORYJ F·cn RlV • I I z 111 ~ Fcw2a3s .. 01 21 fCO HlSTOHYI f·cn f< E \I • I I 

Z I ul ~.q,u~211.111 PL tUV K, PJC HEV C; MANGE 00 • •)5 EIR Hflf ASEn U8/2b/80 
I I 

I 
1nt 1'~ * ~t*****'** "'** lit• it .... *** 'l *. * *"" * *. ~******•*****************•*•******•* CUM ... ON OATA ******"**•***** . I I 1: 1' E.A 1'i t&OOh7t&8: •tJfl Pc; BOAl'~U SEMICUNDUCTOH t1EMOHY (0M559) 4 I 

I I 
tJCITE 1 

I I llSE REV 0 
I I 

t!I l I EA 3ooa1q4 •00 Jt..TEGIU TED ClHCUlT TTL 7474 * FF D OUAL I I I ,,. I I ttEf DES l JCffS, ·~ I I 
31 l' f A J007755 •ltU tNTE.GRATEO Cf RCUTT TTLH 7irno4 * GT Hf X lNVlRT I I I 

I 
REF OES t t 3 l • IC: :u , I 1 * I 

41 t e· A ]008l8J •OU H1TtGJ.lATfO CIRCUIT TTL 7404 * GT Hf X JNVf:.RT I I I I REF nES t 1cq2, -I 
s' I 1 EA 3o08ltH -oo 1 ~Ht Gk A TE Ll CT~CUJT TTL 7UOO * GT NANO 21~ I 

I 
MEF n~s 1 IC79, I * I 

bl 11 EA 2Hq9571 •Ofl ' N T [ G fc A TE n ttHCUJT t>IGJTAL TTLS 7'1500 * GT NAtlD ilN A • l I 
I I Rf:f" ·oEs 1 IC47, u:so, JCbt\, * I I . I 21 f. A w 4qoo121 •00 JNTUi~ATEO ClkCUJT, OIGITAl TTL 7tit&t CNT~ 4RT 8 tr~ 4 71 I 
I I Flf F OES 1 I 1cws, 1ct11.1, I I * I 

1 o: 4Ci00 I 4:?A: •O t 81 EA w lNH.G~~TEI> CIHCIJJT, OlCHTAl. TTL 7418 QtlAP 2JN N~hD t I I I I I UEF Ot::.S1 1 tCb1JC81JClO,JCl21 1c1q,1c20,1c22,1c2q, Irlb,JC2R 1 * I I I qi 11 EA 1 (J 0 tHl ~ q I • 0 f I 1 N T HHU TE D C t f~ Cu IT TTL 7'413 * GT NM,.O lolfN I I I I I I 1-"t- F nts: 1 JC.91, I I * l l I l 1 I 
l·I I R(V. 2-7 ,...::,. A UD 5 1 .. ~. 



~ 

I t 7'i 
/ I 

SPE~V-f "· NIVAC PARTS LIST 
SPERRY UNIVAC IS A OMSION OF SPERRY RAND CORP. 

TITLE 

PC ASS 'f .. t-tf HftfO 
~ -.. - . ~ .. ~.~ 

QUANTIIY FINO NO REQUIRED U/M 

• I 

10: 2~ E.l 
I I 
I I 
I I 

I l 1 
I 

I I 
I 

EA 
I I 
I I 

i:s: 12: I:" A 
I I 
I I 
I I 
I I 
I I 
I I 

t qi 21 f.A 
I I 
I I 
I I 

1 sl I : EA 
I I 
I I 
I I 

t bl SI E" I I 
I I 
I I 

11: 41 
I f. A 

I I 
t I 
I 1: ttu EA 
I I 
I I 
I I 

t q: 2' EA I 
I I 
I I 
I I 

201 11 EA 
I I 
I I 
I I 

21: hi E. A I 
1 I 
I I 
I I 221 I &1 f A 
I I 
I I 
I I 
I I I I 
1 1 

UDI 1517 Jl~V. 2 75 ............ ... .. .. . 

I 

SE Mt C: llNPttr: TUR 
....... - ··; ·-

~ PART OR IDfNl NO 

l DOCUMENT NO. I DASH 
I 

503b52q •00 

fH:F OES l 

3008031 •00 

PEF OtS 1 

SOlnSOU •00 

NEF DES t 

" 
50lb50b1•00 

I 
REF fltSI 

I 
t 

5ola5t8l•oo 
I REF DtS1 l 
I 

26QQ5281•00 
I 

k.EF OESI t 
I 

28q?053 1 -oo 
~Ef OES I 

28'12082 •00 

RtF DES 1 

3013q7b • tl C) 

kEF f>f S I 

28q~Rb6 •00 

fl~F Of.5
1 

1 

3o t .nss: -ou 
MEF DE. S: t 

I 
30135151 •00 

I 
Rff' l1ESI 

I 
1 

I ll 

t 

.... 
{ ~. 

"•i 
MrG CODE lSSUE OATi- CONTROl CA TYPE COMM CODE ST DOC NO SHta:.I Pl REV 

J ... lO/IJ/80 W777 M A PL h 1a1ooq14 2 L 
CL U/M 

l 
AC ISSUE PIC REV DOC RANGE TllRU 

A F. A 3 SIZE c c 
s ( 

NOMENUATURE OR DESCRIPTION p H 
G 

nt1ITAL tTL 1 
TNTEGfU TEO CIHClJIT 3404 * f'F LATCH 68T l 
tca,tcs, * 
I N TE GR A TE. I> Cl~CUIT TTL 7lfl 22 * MVB RGl WIC I 
1cao, * 
JNHGRATE.D CIRCUIT OJGtTAL Tna 74SOQ * GT HEX !NVEHT A 

JC41,s,1c4q,tcs2, IC571tton,1t64,IC71, IC78,IC8t,5,IC83, * 
tcBq,1cqs, * 
INTEGtUTEO CJHCUIT TTLS 74Stl * GT AND 3 Jt, l • 
JC74,IC75, 11 

If.IHG~ATEO CikCUJT TTLS 74840 * GT NlNO BUFF I 
ttsq, * 
INTtGRlTf 0 CIRCUJT DtGJTAL TTL 555 * TJHER • 1-4 
TC8l,lC67,JC90,Jf.Q3, JC901 * 
HH E. G fH TE l> C t RC U I T Ill G J TA L TTLS 7QSt75 * FF QUAD D A 

JCb~,tCbb,IC72 1 IC73, • 
T.,_Tf:GtUTfO CIRCUIT OJGIT~L TTLS 74St5l * HUX II tNPUT • 
JC35•IC:U, * 
I ~tTf: GFU Tf.l> c rncu n TTLS 71155 t * GT AnJ A 

1cta,1c1q, " 
t ,,. T f G H A TE (l CikCtlTT lllGtT~L · TTL.S 1ljs12'1 * OSC DUAL A 

f C58, * 
t N T ~ G ~ A T E l> CikCUTT•IClq2 TTLH 7«H21 * GT At-In 4 JN I 
IC53,IC54,ICbt,tCb2, JC6711Cb9, * 
tNTfG~ATfO Ct~CUtT TTL LS 711LS5l * GT AUi A 

. ICl•lC!,JC7,tt9,JClt, 1c11,1c1s,rc16,Ir.t7, 1c21,1c23,rc2s,1cl1, • 
IC'IO, ICt~2 * 

I 
l J I 



,_ : 
( l 7'i ,:,,_, 

.. \ 
.• . 

SPe~v+UNIVAC PARTS LIST 
MFG coot: ISSUE DATt. CONTROl CA TYPE COMM CODE St 

DOC NO 
SH~L•: Pl REV 

PL 
SPERRY UNIVAC IS A DIVISION Of SPEHRY RAND CORP, J l1 10113iBll ~777 M A w lUlO o<H" l L 

TIHE I (l IJ/M l 
A( 

DOC RANGE 
ISSll[ Pl( R[V 

THRll 

PC ASS1' - ~,f_ ,...rwv s~ M 1 r. m..inur. T n~ A f_ A l SIZE r: c 
,_ 

t)llANlllY -~ t-----E_~R!_ OR IOf NT_~----"- s ( 
f INlJ NO RlOtllRl.0 U/M 

1 DOUJMfNl NO, OASU N0Ml N(LAfUNf; OR Dl:S( NIPllON p H 
G • I I 1 T -T I I 

?. 51 tl I f A 3011503 •Ul) ltd E (i R A T f () c rn r. u 1 1 
I I 

TTl.l.S 7QLSOQ * GT Hf.)( INVE~T A 

I I HEF DE. S ' IC2q•JC11 1 IC'H, * I I 
21.1' I 

, , 
I EA lo t3~oo •00 tNTf.Gf\ATEO CIHCUIT TTL LS 711LSOO " GT tJANO 2 J f'l A 

I I 
MEF OE::S t IC8&, l I * I I 

?.51 1 t I E4 lul3472 •00 lNTE.GWATfO ct~cutt • IC208 TTLS 748140 * GT ORV UIN I 
I I 
I HEF OES 1 1cae,1css,1cso,1co3 1 1c10,rc1b,IC77,tce2, JC84 1 IC88 1 IC9ll 1 * I 

28i I EA 81'\0003<1 •10 INTEGHATEO C1HCUIT•1,5 AMP PllSTTL DS31JO VOLT REG 12V A 
I 
I REF DES l Q8, * I I 

101 l EA w 7t>0002b •OU TIUNS IS TOH PNP VCRO ()0\f l20H~ SETA40 A I 
I 

R~F flES I 1 CH 1 * I 
'J 1l 4 EA w 1ootoqo •00 TRANSISTOR ROqJA CASE j, 

I I ... I I ~EF OES ' <H, <~2, Q9, tH u * !-ct I I 

12: 31 
I EA 2aq971.1q •OCt TSTR P .. IP vceo 60V llOOMW BETA SO A 

I I MEF DES ru, us, IJb I I I • I ': 331 EA "" 7000020 •UO l R hi S I 5 T n H PNP VEBO 5V 400tril'f BETA35 A 
I I 
I t Rf F OES 1 Q4, * I I 

34: 2' EA ,. 040()801 •00 fWAtW S TIFf.ENEH A l 
I 1: E Al CAP VAU CE.R Pl 2SOV 25 PF• 5 f'F :\S1 2sq97e~ •12 Otf.L A 
I I 
I I l WfF Df S 1 Ct Pl, • I j t 

l&' t I EA ... bq01'500 1 o I CAPAr.ITOF~, FJXn>1 ttJCA DIEL . l 00 Pf sx soc> voe A I I 
I I kEF DES l c 113, • I I 

11: 1: ~4 lrt o9otsoo 201 t:APAC JTOR I FIXE01 t-tlCA OIEL 2on PF sx soovoc A 
I I 
I I REF OES t r:tO'j.Cl08,Cl09, * I I 

]81 t I F. A ... t1qo1soo 2~1 CAPAC1TU~, FIXEO, tillCA _OIU. 240 PF sx 500VDC A I I 
1 I Htf f)f. 5 1 c 1 t 0. * I I 

39: t I EA w f>QOl500l 270 CAPlrITm~, FIX~l>, HJCA Dlt~L 27 Pf' sx soovoc A I 
l l l j J l 

UOl -! 517 REV. 2-75 f"l!::•a A 



,.. 

S?E~v+ NtVAC PARTS LIST 
MFG CODE ISSUE DAI• ~ rONJROl CA TYPE COMM. CODE SJ DOC NO Sth. - Pl REV 

PL 
SPERRY UNIVAC IS A OtVISION OF SPERRY RAND CORP. ,J "' ltllll/80 W771 M A w 4400Q 1.4 q L 

TIHE T Ct U/M AC 
DOC ISSUE Pl( REV RANGE TKRU 

PC ASSY • t-tEMClRY Rf f4 I('. o N !HI r TUR A EA 1 SIZE c c 
·-

QUANTlfY ~ PART OR IOE NT NO s FINO NO REQIJIREO U/M 1 DOCUMENT NO. I DASH NOMEN<LATURE OR DESCRIPllON p 

I 
. T I 1 1 1 I 

DES~ I I f<EF , C 1t1 I 
I I I 

'.IOI 1 I f A w b9Clt5tJOI JOI CAPACllUM, FIXED, ~tc~ OJ fl 300 PF si soovoc A I l I 
I I WfF f)f SI I r.112, I I I 

42: fl o: E: • ... 1100004: tot rAPACITUP, FtXED, CERAMIC OIELl .<1 llF +80l, •201 A 
I I 

Rf.F fllS 1 c1ob,c11s,c120,c123, I I ' c1,c2,C2b•C71,C78, CAO,C81 1C83•CIQ4 1 
I I 
I I n r.133, 
I I 

431 
I 
I 
I 
I 

4ql 
I 
I 
I 
I 

451 
I 
I 
I 

"o' I 
I 
I 
I 

Q 71 
I 
I 
I 

4 81 
I 
I 
I 

lJctf 
I 
I 
I 

'i •J' I 
I 
I 
I 

511 
I 
I 
I 

'5 2' I 
I 
I 
1 

UDI 1517 REV. 2 75 

2' I 
I 
I 

' n' I 
I 
I 

1: 
I 
I 

' 1 qi 
I 
I 
I 

2: 
I 
I 

' " I 
I 
I 
I 

11 
I 
I 
I 

21 

I 

t 

l 

EA 

EA 

f A 

EA 

EA 

f A 

EA 

l: A 

EA 

EA 

..... r•• ... .. . ... 

w 71000(J~ 15t 

REF OES I ,, 7H>ot?ou 107 

Hff Of.5 t 
w 7100200 476 

REF Df:S t 
.., 7701017 •00 

HEf DES t 

4915U9o •Ot4 

RE'F 11l S 1 
t 

w 7 f\ 0 U l (1 IJ I • 0 ] 
I 

REF ()£5 1 
I I 

w b c; o 2 'ilJC,f I o 2 
I 

kt.F DE SI 1 
I 

tol t>SO~~()OI Si.'0 
I 

Hf f Ot s: I 

"' 65oc5ool 3CJt 
I 

MEF llE St 1 
I 

... 6~02suct1 s l? 
I 

HEF nEs: 1 
l 

CAPAClTUR, FIXED, CERAMIC OJELI .s UF +sos, •201 A 

c111,c111, 

CAPACITOR, F><O, TANTALUM DIEL too llF IOI 20Y A 

Cl lf,,Cl2b•Ct3u, 

CAPAC ITUR, FXO, TANTALUM OJEL 47 UF 101 20V A 

Cll9,Ct22,CU2, 

lllOUE, 2 Cl OIU A 

Ckl•Cfi~,cRo,cM7,cH9~ C:Rlb1CRl8 1 CtU9, 

St:.MICUHl>UCTOR OEv,r>Inr>E, ZENER s,tov NOt4 51 llOOHW PwH DIS A 

cfrn,cHt7, 
SwfTC:H, TOGGL~, RnCkE~ SPST ON NONf. Of"F 1A 40VOC A 

A I I 

~E5,f>l0,COMPllSJTJUN1t/4w,si l tlOO OHMS ' 
k127,~l]O,Rlq~, 

RlS, F XO 1 CC1r'1P11~IT1ON1l14~ 1 SX 82 utfHS • 
~J?.t'l,tH38, 

~Es , F x Ci , cu"' P n s T l 1 n "' , 11 u w , s x 190 Otn•S A 

~1£Jj, 

RES 1FXO,COMPOSITIUN 1 1/4W 1 S1 5100 OHMS A 

M1S, 
l l l 

A 

. -

( 

H 
G 

• 
It 

* 
a 

* 

.,. 

* 

·~ 

* 

* 

* 

* 

* 

* 

* 



_____ ( m ,i :!°( ('~' 
SPE~V+UNl~\J,-'A_C _____ P_A_R_T_S_L_l_S_T--....--MF_G_c_o_oE-----,s-su_E_o_.ATE f<cnoNN1tilRo~Lr.c:::a:1..T1iVvPiPETicrcoiMMM'M.<c:noruoe:-~s1tlfl-PL-•00•c~Nomm1Bll!l!l!l!!Em~~~~[t. ~n. REV 

J ,., 1011 Jitrn .-.777 t4 A w 44009lll: 5 L SPERRY UNIVAC IS A DMSION Of SPERRY RAND CORP. 
TIHE T Cl U/M 

A f- A 
I AC O()( 'RANGE 

FIND NO 

• 
5 ~\: 

I 
J 
I 

~Lii 
I 
I 
I 

ss: 
I 
I 
I 

So' I 
I 
I 
I 

571 
I 
I 
I 
I 

581 
I 
I 
I 
I 
I 

59l 
I 
I 
I 

t,01 
I 
I 
I 

bl: 
I 
I 
I 

b21 
I 
I 
I 

b3: 
I 
I 
I 

OIJI 
I 
I 
I b';: 

_l 

QlJANllT't' 
Rt:QUllilD 

I 

1: 
I 
I 

. ' 1 f 

l 

I 

b&&, 
I 
I 

1 c,: 
I 
I 
I 
I 
I 

2: 
I 
I 
I 

tll 
I 
I 
I 

'-I 
I 
I 
I 
I 

21 
I 
I 
I 

31 
I 
I 
I 

.: 
I 
I 
I 

JI 
I 
l 

'''"'' l~I~ P~V ?.7o;. 

_l 3 ~IZf c 
U IM ~ .t----'-PA~RT.;......;O~R~I D~EN..;....;.T_;_N.;.,;:;0 __ ~ 

1 OOCUMENI NO I OASti NOMLNUAlURl: OR OES(Rlt'1lON 

EA .,, 

EA 

EA 

EA w 

EA 

FA w 

f A w 

EA w 

EA 

J 1 
b~02Sllo: 750 ~ES 1 fX0 1 COMPOSllHHJ 1 t/tH14 1 5X 
PEF nEsl t Mlllr 

I 
bb000ll1•47 ~ESISTOR, flXEO, ~IRE WOUND 

I 

HEf DES: S R128 1 

s1001s1:-ol\ 
I 

~t;.F DESI 1 

C CJ N N, P ff I NT t. D C l RC ll I T 1 El.EC 

Jt, 

l 
7S OHMS 

5X 

9 PINS 

I 
bQOOOt71502 

I 
RESISTOR, •oJ~L, CERAHit•PLSTCSK 

REF OERI 1 Rlb, 
I 

bb00042l •OO kESISTOH, FIXEn, CfJMPOSITIOl~ ,12w 'ii 

~tf DESl 1 ~2Q•R3t,R31 1 R35 1 Rl7 1 R39,R4l1R7S•Rl221 

bbOOnq?:-01 R~SJSTOR, flXEO, CO~PUSITtON .12w sx 

1 

:n 

I 
Rff DES t ~4a,R~b,R~8,RS0 1 RS2 1 RSQ,R5b 1 R58 1 R60 1 Rb~, 

4 R74 1 Rl58•fH75 1 

b b n o o " 2 • o J Rt s t s l n H , F I x E o , c u MP us IT 1 m, , t 2.., s x 
PEF OES l k20 1 R22 1 

bbOOOqC? •Oti ~ESJSTuu, FtxEo, COfl1POS1TJllN , t2w 5X 

REF DES 1 Ht~ 1 ~21 1 W2l,~143 1 
bb01)04'2 •ll'l ~ESlSTOM, FI~fn, cu,..,PllS!TIOt-4 ,12w si 
HEF OES 1 R3 1 H1l~ 1 ~t37,H14t 1 
bb000Q2 •lib ~ESJSTO~, f IXtD, C0"1PUSITlON 

~fF n~s, 1 H24,~2S, 

bb\)&)042: •07 RESJSTnM, FIXEO, tnMPUSTTION 

REF OtS: 1 ~1l 1 HJ24 1 R13b 1 
I 

b t> o d o '' 2 1 • ca J\ ~ t s I s T ll R , f 1 )( l o , c n MP u s IT I o f\J 
I 

~Ef OtSI t ~132 1 
I 

oh 0 l) 0 ~ 2: • 0 q RE 5 l ST flf~ , f' 1 X t: D, C n MP US IT 1 n tJ 

l l 

• t2W 

• t 2;. 
l 

100 

lK 

THRU 
ISSUE PIC REV 

c 
s ~ 
f' G 

A 

• 

* .. 
* 

*· 

* 

* 
A * 

* 

• 
* 

' 
* 

* 

- .1 

I ; 



__ ( _1_1s ___ ---r-~..,,...,,.....,~~{ C{ 
~E~U~I~ PARTSLIST WGro~ ~~~rf: -c-o-N1-m-.L-C_A __ tv~"-c_o_M_M_c_o_M~-~~-~~~•oo~c•N•o~~~~~~~1t~.· Pl RIV 

SPf;ARY UNIVAC IS A DIVISION Of SPERRY RANO CORP J w 1 0 I ,. j It\ 0 .... 7 7 7 t'\ A PL b L 
Cl ll/M 

~Tl-Il-E~~~~ I 

1 A( Jllii"flill)( _____ llf ------ ISSUE 
L' RAN(. fltRU 

PIC R{V 

flND NO 

' I 
I 
I 

bbl 
I 
I 
I 

b7: 
I 
I 
l 

oti' I 
I 
I 
I 
I 
I 

bq' 
I 
I 
I 
I 

701 
I 
I 
I 

71: 
I 
I 
I 

721 
I 
I 
I 

71~ 
I 
I 
I 

751 
I 
I 
I 

7ol 
I 
I 
I 

771 
I 
I 
l 

11~: 
I 
I 
J 

QUAN.llTY 
RlOUIRtO 

I 

I 
I 
I 

I I 
I 
I 
I 

2: 
I 
t 
I 

301 
I 
I 
I 
I 
I. 
I 

t I 
I 
I 
I 
I 

11 
I 
I 
I 

JI 
I 
I 
I 
I 

I f\ I 
I 
I 
I 

t I 
I 
l 
I 

t .,: 
I 
t 
I 

t l 
I 
I 
I 

1 : 
I 
I 
I 

•' I I 
l 

UJM r 
1 

EA w 

EA w 

f A 

f A W 

FA ~ 

UOl-1517 REV. 2·7S .-:,'•• 

A EA 3 ~Ill c 
PART OR IDf NT NO 

DO(t!MlNJ NO I OA5tl NOME.N<.LAIURE OR OES<.Rlt'llON 

I T I I 
HEF Dt!S t ~S, 
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