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CHAPTER |
INTRODUCTION

1.1 SCOPE
This manual i intended to provide an introduction to the PDP-11 /04 cempuler systein and present the

infarmation required by the user for eonfiguration, installulion, uperalmn Tamiliarization with systcm
campotenes, and limited troubleshooting procedures.

The hasic PDP-1104 {Figpure 1-1) includes a simple operator’s console which na longer conlains the
Familiar Switch resister and lisho display. Communication between the user and compuler is imple-
menled via the svsiem terminal, A special bootstrap fterminator module allows the erminal to simn-
late 1he funetion of a fraditional programmer's censole.

Figure 1-1  TDP-11 04 Compurer System
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1.2 S¥ETEAM DESCELFTICN
The FLF-11/04 compuier systam i3 comprised of madalar unics that can be canfigured to 2wt the
cusiomers epplication, The basic PriP-1 174 eonsinta of the following cygipment.

Coneral processar (0T 1-T00

Opesrator™s vonsole (KT L-LAJ

Doolsirap/ferminatas (S9M-Y A&, ¥ YH

Linibua

Linibns cermamatar (M)

Corz (MEI-CF, D) or BIOS (M311-E2 TE, T memory
Mounting Gox JBALLL or BAIL-K)

Backplane 1D LCE, PX)

Crpional couipment available far the apstam includes:
Frogrammer's conesle (Y1 ]1-LE]
Seriul bne wnilsreal-tioos clock (1L 1-%W
Guiiery backup noii for MO8 momory (BT
Parity cantenller (RITED)
Slondard FRP-11 perippherals
Expander hackplane {121-CK, TR

Fiware 1-2 usiralss o bleck digpram of che PIYE-| 1704,

e e e o

CENTRAL N TEE INATIE |

CE Tt LT e TTENE ot 1

AR EE | L 1P
A | ‘ R

|

=
——————

i
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1

!<

i -

!

1

| Té TREANT
AFFAATAR™S i BCOTETRAR! COE MR T |NTFRMARES
LonSdhLE S TL IR IS TG AE B = lIFHER AL
L% e N [Lh=r-nH WIS W51 OEYICFS

e L
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Figure '-2 Svstem Bloclk: 1¥agram



1.2.1 Lmihos
All compenents ol the PDP-11/04 computer system, inclading peripherul devices, are connected (o
and communicale with each other on a single high-speed bus known as Lhe Unibvs (Figure -1

All devices on the Linihns communicate in the same marnoer. Addresses, data, and control infarmation
are seat alang che 36 lines of the bus. Cach Unibus device, including Processor registers, Peripheral
Drevice regesters, and memory localions, is assipned an address on the bus. Therelore, Lhe central
pracessor can aceess wad manipulate Peeipheral Device registers ad eusily as memory. (A dewailed
deseriptivn ol e Uribus can be found in the tnibus fnrerface Momual or the PRPJ1 M Processor

firacfhant )

The PL3P-11A414 comnputer system contuing both standard and modifisd Umbus connections. The mad-
ificd Ul mibus 3% similar Lo the stendard Unibos except chat certain pins have been redesipnaled to allow
inatallation ol memoary modeles in particular backplane slots (Purugruph 4.2.2.2).

122 EKDI1L-IY Central Pracessor
The KID11-13 Central Processor T ot (CPU), desipned for the PIXP-11 /04 computer series, 15 contain-

ed on a gingle RIT263 muliilaver, hex-height module (Figure 1-3).

g ¥

Figure |-3 KDI1-D Ceatral Processor Linit
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The KD E-D¥ connects 10 the computer svstem na the Unibue, The progessor controls the Lime alloes-
tion of the Unibvs tor periphecals, and pecfocms anthmetic aperations, logie operations. and insteuc-
tion decading. {Refer (o the £071-0 Procesver Mamial! Tor detuiled information;)

1.23  Cperatoer’s Comsole

The vperalor’s vensule provides o front panel communication link berwesn the user and comiputer,
Linlike the traditional progeammer’s consale, o mnimum number af ewitches and lights are contained
an the aperator's console (Figure 1-4),

210-21
Figure 1-4  Olperator’s Consele
The thees switclesz on the congale are as follaws,
Power 3-pasitian rotary switch
BRCOFE, DG ON, STNDRY
HALT/COKT 2-position teesle swilch
HALT and CONTINUE
HOKYTSINIT Spring-action momencary switch that is normally in the HOOT position
BOOT and INITIALIZE
The three indicators an 1he console are o Tollows,
BATT Monitors conditions of bartery
O [ndicates presence of de logic power
ETUN Indicates, when lighted, that the processor iain the RUMN state or, when heht

i5 T, thut the processor has halted.

-4



L34 %4930 Beotstrap, Terminator ) )
The PDP-11/04 coniains a special terminator module (M5301) that contains the required Linihua

terminalor resistors and 512 words of read-only memory (ROM) The MY301 iz 2 double-height,
ealended meduls {Figure 1-3) that is availuble in thres versions: M3MN-Y A, suited to the OEM user,
ar the MYIN-¥ B and MOWI-¥T, suited (o 1he end user,

Figure 1-5 ®1930]1 Bootsirap/ Teeminatar Madule

The ROk in the M030] containg disgnostic routines for verifving compuler operalion, several bool-
slrap loader proerims for staviing up the system, and the console emulator rouling for issuing com-
mands [rom e congale ierminal, The MY301 provides the PDP-11,04 with the capability of using a
congole rerminal to replace the Tunctioms normaelly comtrelled throwgh the programmer’s cansole. A
serial [ /() orminal such us sn LA3E DECwriler, ¥ T30 ¥ideo Terminal, or an LT33 Teletypes and
asssociated controller, when vsed in conjunction with the M33M11, can he added e the syslem Lo
privvide mosl programmer’s console functions.

Refer 1n the M930) SBoatvteap Verminator Mairtenance Mamual Tor a compleie description of the
B1930],

4 Lelelvpe is 4 registered trademork of Telelype Corporution.



1.2.5 DAYHZ Terminator
The MY30E termunatar 18 a8 double-heght moduwle {Figure 1-6) and must be installed at theend of the

I !nibus (Turthesl Mrom the processor) in all FDP-11904 systems. This module containg terminating
restslors and additional logic which geaerale o BUS SAUK sipnal if a processor GRANT signwl ever
rewcles the end of the Unibus,

EHIC S

Figure |-68 W9302 Terminator M odule

1.2.6  Memprv
The PDP-11/04 com puter system is designed to operate with both MOS memory and core memory.

The MOS8 memoary is available in 4K, 3K, or 16K (M51[-EP, MSLI-FP, or ME1 | -JP increments and
gach memoery module consists of 2 single hex-height board (Figure 1-7). The MOS module containg an
inferface 1o the Linibus, timing and control logic. refresh circuitry, and an MOS storape array. (Refer
to the MNH-E5f MOX Wemory Waintengree Manugd for 2 detsiled deseription.) MOS8 memory iy
varlatile and data 14 |odt when power i removed. An optional battery hackoup unit (H775) 15 available
thul can supply the povwer required to preserve duta In memiory swhen system power 15 Josl, % hen the
systein iz operatng i he ballery backup mode, power 33 used for MOS nemory ceftesh only,

1-i



Figurg 1.7 M&I11-JP MO5 Yemory Madule

Core memory is available in 8K or 16K (MM11-CP or MML1-DPF}) increments, The MM11-CP(Fig-
nre 1-8) congists of 4 hex-height, muliilaver motherboard (G651} and 4 gquad-height, biluyer
daughterboard [H2Z21), The MM 11-DP {Figure 1-9) conwisls of o hea-hepht, multiloyer molberboeard
(16527 and a hex-heighl, hiluyer daughlecboacd (112227, The moecherboard iz insecied inta the Unibus
havkplune und cuntaing the Unibug interface logic, titming and conceol logic, X-Y drivers, and inhibic
and serse ciecuitry, The danghterboard is attached o the matherhoard and containg the core plane,
stack diodes, and stack charge cirguit, Care memory is not valatile and data will nol be losl when
systom power is removed. [Refer to the asgociated memory manual for detwiled informetion.)

1T Mounting Bex, Backpluoe, snd Tovwer Supply

The PDP-1 104 svstem utilizes gither the BALLL [13.3-cm [ 5-]/4=inch} <hassis| or BAT1-K [26.6-cm
{10-1 #2-inch) chassis) maonnting box. The BAL] havses the D1 hackplanc and the power supply,
Thie mounting box is divided inta two sections, one containing all lngic modules and the tther contain-
ing the pawer supply. The operatar's comsale assembly (KY 11-LA) mouwntys on the frodt of the BALL
frame.

The DDLL-PE or 131311-CK backplane, implementsd in the PRXP-11 /04, provides the elestmicul con-
nections hetwesn the madules in the systemn, The TDT-PE conaiits of nine hea-height sl for mod-
ule placernent and the P1-0K congsts of Toeur hea-heiphl slos.

The TIT7T power supply is wsed with the BALL-L mounting box and the HYGS power supply iz nacd
with the BAll-K mounting box. For cabinet-mounted PI3P-11/04 svstems, the 861 AC Power Con-
trodler s implemented, The 861 is veed o cantral and distribute ae voltage to the power supplisg, lans,
und other clectrical devices (within esch cabinet) thel reguire oo inputs within the system.

1-7



CRITER B

Figure |-8 MMILL-CP Core Memory Madule



Figure 1-8 MMI11-12F Core hemory Module
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1.2.8  Opilenal Equipment
The following options can be incorporuted to expund svstem capubililies and meec specitic require-

ments of the user,

TFLTT-W Serial Line [nterluce and Real-Thee Clock (Figure 1-10) - The 12L11-W provides an asyn-
chrunwus seeial ling interface to an ASCI terminal (g.g., A6, VT3, ar LTI and a line Trequency
clack, The serial ling interface can handle daty rates Mrom 110 Lo 9600 buid and provides serial-lo-
parallel {and vice versa) duts sonversion Toe information (ranster to or from the Unibus, The ling clock
serises Lhe 30- or 60-FHz line frequency far internal timing and is program compatible with the slandard
line clock option (KW T1-1) used with other PDP-11 computers.

Figure 1-10  DL11-W Serial Line Tnlerface and Real-Time Clock

KY11-1.H Programmer's Conaole ( Figure 1-11) - The PDP-11/04 pragrammer’s consele containy & 7
scgmene LEDY display and o keypad Tor entering and verifying data as well a3 gantralling basic com-
puter operations. The progruiiner's sonsole van also be used in 3 maintgnance mode which provides
several hardwure maintenance features (Appendix A), The consale interfapes to the Unibus via o quad-
heiphe module (N 7RIS,

1-10



=idd o, fig3-a

Fieure 1-11 K ¥11-LB Cunsole und Tnizrface Modulc
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IT775 Dattery Bachup Unit - T system power 15 intercupled, the battery backup unit provides soxiliary
power Lo preseeve lhe conlends of up o 32K words of MOE memory for gchool bwo Bours, Thiy
anxiliary power uic js a battery thiat iz cliarged by the main ac poveer when the compurer svslem s
aperating normmally, The bactery hagkup unit iz physically mounted owtzide the processor box o facil-
Ttate hattery maintenanocs

MTE50 Parily Cundroller (Figure 1-12) - The M7ES0 Punly Controller is 4 douhle-height moduole that
aenecates and cheocks parity ou stored data in meomory. This module alse conlaing a 16-bil Contral and
Ntatus Tesister foT didgnostic purposes.

RO

Figure 1-12 M T3 Parity Comtroller

Expandar Hackplang — The 1D11-CK {(d-slaty and 1212311-12K [9-=slot) backplanes: can be implemenled
by the user to expand the bave aystem, These expander buckplones ullow preater Oesibility for system
confiFuralion,

Stapdard PRI-11 Peripherals - The 10 capabilities of the POP-11/4 system can be expanded
thirongh the implementation of standard P11 peripheral deviees such as card readers, alphanumer-
ic display terminals, line printers, teletypewriterss, or high-speed puper lape reader. Available storape
devices include maenetic tupes and disk memories

[-12
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CHAPTER 2
OPERATION

21 OPERATOR™S COMNSOLE (RY11-Laj

In the FIXP-1104 syatem, comuunication between the user and compuler s pruvided by the vper-
ator's console. The M%3301 booistrap/terminacor allows the operator’s consols, in conjunclion wich an
ASCTT lerminal, to pravide pregrammer’s consele lunclions (o Uhe nser.

s "'.'T'.".'\-f_.-\.-\.o-\:f\-:-\.'_.::.l.".h.\:l_!.-\.::M'{?.ﬁﬁﬂm_h}w{{L@L“fb'.\lhhﬁﬂ.}h'.mhhwh%.:ﬁ}hk,ﬂ_-h-_-.-:-\.'.'.;. =

SUHOR i

nonnze

Figuge 2-1  P13P-11/1d Operatoc’s Console

E10 Consele Switches

The aperalor's console cantains three swilches: power, HALT ACONT, and BOOT/IMNIT. The fune-
tion ol each swireh and itx efTect on svsiem operation is cxplained as follows,

Power (2-position Towary switch)

[ OFT DN power is removed from the system; contents ol MOS memory arc lost
and fans are ofl.
DT O Powgr i5 apphied Lo the computer systém,



STHEDY

Stundby; do pawer to the compnter iz oll, bul de pnwer 15 applisd 1o MGS
ceescoeory (1o avnd data boss),

MNOTE
STHDBY pasitien & not fonctienal in dhe BAT K
Tranx.
WARMIMEG

The 10 GFY positior doss 6ol Svmlury uy goscr
fram the system, AL pows i3 removed eudy by Jis-
cibnnzcting Hiz line sord.

HALT/COMNT (2-positian toggle switch)

HAL

CTONT

The program is stopped. The svaem Gneluding conanle smwlatar functions
cannot he run in this position.

The pragram iz allowed to coatinue,

MIFTE,
EC the program cuwses the svatem 63 iali, the swilch
neust firdl Be placed i the HA LT pesition and i
moTed 10 the CONT pusition o0 resume operatiol.

BOOT/TKTT (Sprivg-action momentary switch that is normally o the BOOT posilion)

IMIT

When thin switch iz pressed to INITialize and then celeossd freturned o
BCCT posiond, an operation will e performed depending on the seiing of
the HALT/CONT switch.

If the BALT /CONT swiich iy in the HALT position when BOGT/INIT is
presaed and releazed, only the provesor wall be initialized and Meripheral
idowizn pegisters will not ba clearad.

If the HALT/CONT wwiteh s in the OO positien when BOOTINTT is
preseodd and released Lhe provessor wall be wmitialized, Poripheral Devios reg-
isbers will b elenred, and e M930] program ol e execoted.

MOITH
Thke BO2T cperssinn i waly  inibiated if the
BOOTIMET swiich iy pressed snd refeased. Holdd-
ing tne awitch i fhe IW1T position will cuvse 2 con-
tinonus ietigize,

CALTMIY
Freesitp the BOOTTRIT switeh to the 1YL posi-
thest while running 2 pregram will shoei the program
i propress and muay destroy gonerad register gud
o [ | L]



T Loosie Tedivalory
The three Indicarars (BATE, 130 0N, and BUND an the apzratos’s someols provide the Dolowing
anformaticn to the peer,

faTT LT Aattery volage 18 helow the manirom
[zval pegquired L mainkan Lhe wontents
of MO8 memory, o7 e baliery 6 not
presenl i s sYEsan

Slow flash Bavtery iz charzing ans the woltags is

i1 flyeh /2 weconds) atinve the mimtmom leve! tewwr=:d Lo
merniain cunlenis of 228 memory §F
powsr de rerioved, The ameull of
Lot idaas ey will be retainad will
depend on e gogree of dischargs of
the Bateary, 1he flazh vais is feed ang
docs wat vary with she chergs r2ie of
thig hattory.

Trust fush Imiicales Lhal prisadry power 1as boen

{10 flashes faocond) lost and the batwary 5 disgharging
while maintaining MO% memory con
teats, The flash raos s fized and does
not indicste the ehurge leeel remain-
mng om the bty

REY TRV T TS Huitery i presen wod folly clacged.
(N On idicales that de power i applied 1o
e lopiz #ut doee not impiy that the
power iz within she reyuired ek
SH) L T 1 A EANTH
N Qn Trdiculey g b
1. Mi'ocessar 5 cacouding, or

2. Prooesnor 14 lsmpuiag oomun but
s chisabled doe oo svstem iaiburs,

St Processor has Laltes,

200 Coeaseie Emsbuer

The M2 modvls ccifaing & consale ernwlater caetine v BO0W memuey. This couiine allows e
Cperdtar Lo nae 3 conseie termenal to renerats funeiivns saomilar o chose provided o the Lradinonal
programmer' s gonsale, Phe comeule emaloior allows e wser wopectonm LOALDN FEAAMIMNE,
FERGSTE, S 1A R, and BOCT [unclions by (yping o ths appropriate cods 20 the oyyboard.



The Follevaing te s aummary of the conaais cmulatar functions.

LOAL Locds tre wduress Lo be manipulated into the swseem,

EXAMINE Allows the operacer o exalcine b conienls of the wddresy that was ioaded.

LLEFOSIT Allowes the aperater o wTite into Lhe address (hal was leaded wnd/og
caaT: ned

RTART Lotialices e systein wnd starls eneewiion ol e wromam at the addrgss
toadad.

RURT Ailows che kooricg of 3 aperificd devies by cvping in 2 2-character code and

umit numher (if roquired]},

83T Tnibry Dete ehe Consele Eowlizior - Tn ovder L =nler the comuols emuiator, the 2193010 Boab-
slrap/leciunarod switches imust be groperly sel. (Reler o Farogeaph 4.3.2 Lo oeleromune Lhe corrsol
switch sctiiags)

The coneele emalator cen bz enterad in the failnwing wavs depending on the seiting of the MU
swilchs.,

Blave the power sewilch 1o the B QW aosilion.

2 Pross aud release the BOEXTINIT #wnch,
Autamutic cntry an reture from a power failur,

4. Laoad eddreas and eoeri (via programmer’s consale),

f—

B

2100 Repistor Frigeoud — Onoee the consaie croulpator roucine has stared, a sevies of numbers repre-
goning 1w conlents of BO, 24, 8P, and QLI PC™ respectively, will be privtsd by chie terminal, This
soqueneg will be folowed by & 5 va e nesi bine. The Tollowing is an exsmple of the printont. (X
stEnifies 2 agial neniber, -7,

XX XHXX KAXNXK KEAXNXX EAHHNE

Ed k4 R HOLD PO
ETACK WM TFR PO R AT
(3P COLNTER

PROMEFFTCHAR ACTHR
on nexl line

LAY
Whenerer thore i3 3 onowver-up micrnrootine, ar the
BOGTAINIT awiteh i relessed from the TWIT posi-
chcen, iy cuvpesl T will Be vtored i RE. The zor-
r2Es o1 28 nre pricied ont as shows sbovg [roied @8
EELE P

Fo ]
e



When the BOOT/IIWIT ewiech is pressed and released, the systemn wili print oue RO, Bd, 8F, and *OLD
MO followed by 3 prompt charaeesr, as previously deseribicd, This featur is cspecially vahiaklc when
the system bhas halegd uncxpegtcdly, The aperator can determine where the syotem has halted by cxam-
iming the "Ly FU' and suntrastmg two.

CAUTION
iMresging fhe BOOT INCT switch may nlver tee cone
fenis of che C-eneral Parpose repisiers and mgice i
impresihie b eonfinue the TR 3T,

2,133 {onsole Foaolgher Fenotinme - & firoviously mantionsd, the cenysole sroolacore cas be used Le
perfarm LARALY, EXARINT, (FEPGRIT, START, und BOOT funclions Once the syetems hig baen
prvweeresl an ot imlinhesd va che BOCTAIRTT fwdich uad RO R4, 37, “OLE MC7 and § have been
rrinted, ihe comeole enulaler @ enlered.

The Fallowing avmbals are vsed in che dizcusgion of the keybourd mput formeat:

Space hars (8H]
£Aarrisge return key: (CR)
Any number D=7 (eeial mumbec) kev: (XD

Tha capital letiers L, L, &, and § an the Favhnard wre used Lo perforin the foncltions LOAD, EXAM-
I~E REPOSTT, and 3TART respectively. The kevbownd mpul fotias required (o perforo each of the
furclirs s oas follovs,

Fumetinn Furibiind

Load Address L (BRI ME R (K IRYTR)
kxaming address loaded Fo(EH)

TiepimiLcententy int acdress reded D (SE)CX {3X) (X) R0) (X 0K (CR)

andur esarnined
S1ar progral 5 (TR}

Vhe Yirsn octal nomber that is oyped (X w3l be the mos significant digit and conversgly the bast
rumber typed Wil he the least significant digit. The conanle emulator roetine can weespl wpe o ns ootl
numbery i the range ol §-32K {word locations). The lewer 28K of memory ond (e 45 170 page ca
D dires Wy mmanipulaled by the console emulatee, I all six octal numbers are inpet. the mest significant
mumber pus be @ zere or A cne, When an address or data word containg leading Foros, the Icading
roras qan hg pmitted when loading the address or deporiting the <data,

MNOTR

1.  Tee ecodsols ciloior wil aeczpt ooinl numibars
guly [Le.. reping ¥ or # within the addrosa will
ofrse Fite eniive address 1o pe igrored L

2. The consche prowlsicr will nocepl crer addiessss
only [l e lecst sipaificant dipil mnst B a i,
2,4, ur i),

3. The Gepern] Porpase repisters (-FRG cannnt
be zddressed fram the farsnle emulgtoe.



2132 Hwamples of Console Emoietor COpecstion - The Tellowing samnple implemants the LOGAD,
EXARINE, DTPCETT, and ETART Munctions,

I (ke wperator wishiss ton

1. Farn on poerer

2 Vasad addrags TO0D

z Crumine lesation TO0

3 Deposit 777 inls locaiaan Y00
3 Exarmize Location 7

i seare = lagstian D

I he onerator perfarmy the Tollowing:

e arur Termbinal ispias
. Tuiis on power HEXNEE KAXEXEX XAXMEN AXNENX
2 L{SEITIOCH) N T
A EqEE S D00 KRR EH
4 D(EMTTICR) L PR
3. Ei8B; S E Q0070 SO0
a.  S{CR) S

Bugoesaive ¢vaming operationa are permitted uring the comspls emulator. Sucosssive sauming com-
munds iganad by the operscor will caese the sddrewi to merement by teo wnd will dieplay coenssculive
addreases and the contents ol euch

The jullowing esamply sxamines addresees 500 (hiough 505,

{3perator ‘Termimai Yisplav
LSRR SICRY 31 A0

EREREY] 5 EGISO0 KKK K
E{Eh) 5 EQGE0E MK
E{88) 5 EODOS0S B K AR
E TR} SECIEANG K X KKK

Hueomiaive deposit operations e alio permitted nsing the consele smulaicr and the address wiil alse
increment by tao with euch depostt rommeand.

The llewine sxanple descsils §0 il Jocadon 300, 2 into loeation 302, and @ into locasion 504,

Crpernfar Tanvingt 1isplay
1OSH) SN0 (R ¥ 1,560
DSl el iR 2060
PR TR FL2
G ish 4 (CR) R

Allernale deposii-cxaming operations are permoitted bot the addrsse wilt noc increment ulter earh
cammand is tvped, The wddress will goptain the last data thar was deqisited



1¥neratog

LS5 300 CR)
D{EB) (LR )
E (3R

PE VST 2000 (R
LraT

D (8T 5420 01
Ei5E;

Torotinal THsplay

F L G0

F 500G

BT D000 01 D00
§ L2000

T E DOCA00 02000
F D asan

F B 0GOS0 05420

The following svamphs leads address 508, depoaty (000, 2000 amil 5420 1w ihal address, and then
cramings bncatinn Sl after sach deposit

2,055 Bopdwg tram Poriphers! [Pevices - The conale emidalor can be vsed 1o mpui bootsteap rou-
tings from peripher| desioan, Onoes the prompt churacter {8) Bas been displaved on the teeminal (35 2
reaule of pawer-ap or wetivabing SCOTTNTT vwitch). (e syetem Is ready (0 1oad o bootstrap routine
Mromm the selecied device. The following procedure is implamented ta bont from the keyheard:

L. T.srang the 2-charaeser onde that correaponds o the neripheral 1o be boonsd (Table: 2-1 and
=120,

Tanle I-1 Docrstran KneEne Coedex Dnr BI-Y A ond WS-V

Thevie Descrloeion At Colnmand
R¥ 11 ihsk carimidige i3
RPLT R P02/ disk pack De
TCh i DECupes OT
Tx I i A0 il Sineh ooiagrle e MT
Tall C Muepnelic cusselle T
EXLL Diskede o
L1 | Terminal reader TT
™10 | Papertape reader FE
R N ER A | Musabun fived-heud diske 35
AIR* i laisbuy dink piack HL
T ™ P Mussbus lape dnve MM
RIEDID, i Mised combloadion of L1
RIT0, oz TIOTLG® Biassbus devices

*Tacvices auppeorted be RI9S01-YR (ead-vaer vergian] only,



.

Table 21 Bostatrap Rewcine Codes for RT30I-YE

ftavica Drueorlpiion Eoot Convinaee
AL RGOS disk eamiridge contral K
Erll K P02 05 dsk piwck ronira CF
T TUS DEClape conleel T
Tl TI0 mapiaps conteot KT
RX11 _ RN disketee control 12X
DLt Terminal reader contro! T
BCli _ Faper tape reaaer contre| FR
BIS03:04 ' Bdassous fixgd-head disk G2
R0 15 AR P agshs disl pack | DE
TILTS R by bupe deave M
KKal] BREO6 disle drive control [ b
Fefd' i

‘The nser gan hoot from 3 pevipheral direeily voon
powar up (WEINT-Y A or RISEEI-YF vorsiens only)
peorided the wwtches oo the W30 mwdule dre sed
prepesy {Parezraph 4.3.10,

Lioad medium (paper tape, muplape, disk. etz.} info the peripheral, i reguired
Verify that the peripheral indicators signify that the peripheral is ready (i applicable).
Twvpe the 2-characier code ottained Fom Tuble 2-1.

1¥ mare than one wnit of o given periphera] exists, type the unit number 1o be booted (0-T1, If
a number 1w nol Leped, the default number will be ).

Pype (CR) Lhis uitiaces the boor,

The follpwing ponts should be remembered belore allempring to boot from 3 periphera] device.

1

Lids

The medivm {paper lape, disk. magtape, ¢fc) must he placed 1 Lhe periphera] prior 1o
Boolioge.

The waching will nat be under confral of the cunsols emulator wiier Dooring,
The program thac is bosted moyl b

. Sell-zlariing, of
b, Resiartable after the consale emulator s reculied

Actuating the BOCT THIT swrtch will alwuys abort the program being run. The contents of
tig Creneral Pucposs repnsters (RO-RT) may be aliered,

¥ousthle Operaier Ervors - This paragraph disgusaes the effect of srroneouely nressing the

BOGT/THIT switch und solutiens e incorrect entries of informatinn o the consocle eriulalor Fouline,



A5 previousiy mentivned, pressiog the BOGTAINIT swilch while a program is running #all cuuse thut
propram Lo bs aboeted, AN deviges that res p:md tw svslem IHLT will be gleared wnd the conlents of bt
Gremeru] Furpose rogisters may be muddifed. The songole smulatar will b= wetivaled (passibie on
REACL-YA, YR ar ¥ :-;rm sl or o peripheral rontine will e haoted (passibls on M9 -YAar TE
versions anlyy, Critical duta in Lhe wsar's gystem will probahily he Taal und the possihility of retricviag

ifar dara will depend va ihe wser’s Grogiam,

Takle 2-3 lisle possitle ape
CXAMINE, DEFOSIT, o1

A
HTART Menztions.

atar errots that muey be sngonniered when impiemenlinge the LOAT,

mEFIE
EH wn enirr has oot hean completod aid e wser real-
izes thay an incorvect chanaeler ligs hoay aniered, (he
wser can press the robowi ue delefe key and delaie the

BAELrE 2AtTY.

Tuble 2-3  Load, Examine. deposit, snd Start Frrors

F.rear

Hosult

LB, &, ar 1Ywas faliowed by a key othear than
spaoe Dar (REL

An illepal rluml"i:r 8 er 2 orincecesct alpha
hev (WY ig rypod attor the correet Inad
ELHMPFIW LW o

I'he mnse signifcant octal nwmber oo &-bil
acdresy iy grsaler Lhun 1

An cutry [seventh) actal number s Ty ped.

A memaory locelion s loaded whoee address is
momesistenl.

Examuing, s1art, or aeposit is sttempled ui an
odd momary Inoution or al o mumesislenl,
mremoTy iocalion.

Examine is pecformed without oading an
address prior to the fire examine.

Terminy! diaplay wilt return a promp: charagsier (8
10 signity an naknown sads,

lLpan rgeant of the itlepal number or alpha ke,
the entire vddress w9l be iprored and § will =
relurmed.

The address will be loaded hut the most signafuzaint
digir will be interpreted sy follows:

Mumber typed (mumber accepied)

Ly, aflh, 3010, 4000, (15 20

Ay size word will bo accepred but only the Lasi six
digirs typed will e remembersd

Mo errors will Tesult unless a deposit, cxamine, ar
start in gttempisd.

The sysivm will hang vp when (5#) iz exeouted.

kxamination af an unkeown addres: will be per-
Tormed uml poagibly the systom conld (np to acomss
4 noiealsienl address,

MOTE
IT 7 izgal address is examind, Uie addess
and dsiéa will be ryped st I address 18
:.']1.-;.,:;_., the systeo will hang up.




Table 2=3 Load, Examine, Depasit, and Start Errors (Cond

Frror Hesult

Start is peeformed without loading an address Start at an unkown location will nccur,
priar to starting,

Depomt 1 nerformed  withoul  previodsly . Drata will be weptten over and lost ar,
leading un sddress o without kaowing what 2. Machine will hang up.
sddress Bod been previously [oaded,

12 PROGEAMMER'S CONSOLLE (KYI1-LB}

The vpticnol PRT-11704 proprammer’s ¢onsole (RY11-LB) provides all the standard [unctioms
required tor entering and werifying data as well as cantrolling basic computer operations, The peo-
grammer’s consale can alsa he used 0 @ maintenance mods that provides several hardware mainte-
rance features. (Refer to Appendis & Tor a discussion of the KY11-LB operution in the maintenance
mode.y The KY 11-1L0 conteims u 20-pushbution kevpad (er operalor fprogramomer conlbrol, foindicator
LTDs Tor rmonituering systern slalus, g o-digit display for addeess or dula, and o de power swilch, The
proscaroecs censole intecfaces o e Unibus via & guad-beisht module (MTEN) which must be
inglalled in the processor backplane, Refer to the Progeammers Corscle (KEYII-LB) Mutmiemance
Myl Yor a detailed diseussion,

Figure 2.2 PIZP-11/04 Prog.ammer’s Consals

.51 KY1l-LB Controls and ludicators

The following provides a bricf fonctional description of the &-digit display, indizators, and the push-
hutton kevboard provided on the programmern’s consale, The de power switeh and the BATT, 130N,
und RUM indicators funetron in the same manner as described for the operater’s consale (Paragraphe
201 and 2.1.20.

Drizplay The T-gegmenr display represenss the curvenn addeess or 1he <oa-
tents of the current address, Each segment of the display will
comtain an octal digt (=73 Six-digit numbers arc generated as
octe] diymits und ace entered lrom the right und lelt-shilled.

2-10



Erdicators

SR T¥SF

$118 TRIL

Fozilkstton Kavs

1Al

C1s AD

LR

BXAM

[EF

CNTERL

Swilch Replater Digplay - Irdicates when oa, that the catenis
of the Switch regizter arg Boing oisplaved,

BMarmtzmanee — Indicutss, when on, thal the conscls is operuling
I% PAITLEm L 1L,

Bug Ereor - lodicates. whon on, that an gxaming oI Soposic
rosnlted i A SEY A timgout, or that BE&L T GrRANT was noc
received after a HALT REGUEST was isuued.

HOTE
This indickrer reflecis 7 bos zrear by the consgle
oniv. The indicsoor dnes not reflaet bis emrors daz
e atieer fevicas such 35 the processar

Allow e vperalor Lo enter data (ocial digitsi e the dissluy.

Load Switch fegister - A copy of the contents of the display arg
maced in Lonibas addross 3775700

Load Addresy — The conlents of ithe dispiay Bsome the curcsnl
uddress. The disglay 15 cleared when LTATD s pressed.

Display Address — The surrens address iz diS}'_l|3‘j-"I:d. The next
gxaming or dennait will pocur st the address displayed.

Clear - The displuy i cleored in nesparation for cnliy of aev
Jatw via e nwnber kevs,

Exawine - A copy of the dasn containgd in the lagation speci-
ficd by the currenc addrcss is plaged w tng dispuay, This key is
apaeracive anly if the pragesaor is halwed.

Denosil = & copy of Lhe duly being diesluved i wansfeored 1o
the location cpacitied b the currenr address, Thiz ko is oper-
ative aniy if the processor i haleed,

Conered - The contral key i3 vaed in conjunction wich ather kesyy
et prvide ceresin functicnaz, The requirgment af having both
CNTEL und the necond ksy pressed at the same time nravents
uceidentul wse ol Thess Tunulion:.

Ihe fellowing pushbuoon keve mugt be osed in conjunction with che UNMTRL gy o provide the
functian agagribed. In gagh case, che CR TR key muat he prosagd firet and held down while the seconi

k=v 15 preascd.

IWIT (with SINTRIG

Initialize - Cavses BUS INIT L Lo ba generated for 130 ms. Key
iz gperative only iF processor 12 halied.



TIALT/88 (wilh CNTRL)

CONT (vl CHNERL)

BTART [with CNTELI

BT {wilh CTHNTRL)

o, Folath MR

Mot iwiln TNTERL)

M | {with CWTRL)

LEI MWades on Dperadivn

Hult/Sinple Ster — Halis the provsssor i the provessor & mo-
mine. To sinele instractico slep 12 peocessal, Dalt e peoccss-
wr, then prass the TTALT /55 key withous pressing the CRIR L
key. After @ halr, the display wiil contain che contents o BY

{pLOETAIT Ountsrl,

Camtimue - A& lLbowes Lhes prroeessor Lo cenbinae [rom g Daleed slaie
weani 1l correnl progrun colinige. The coltents of tlie Switich
renisier are displaved,

Thig key s operative anly 1T the provessor & haited. The Tuoc-
tion cuwsed the progcam sounter (ETH be loaded wiil the cur-
renl adidress, BUS TNIT L s then genceated and e proecsanr i3
allovesd o run. Switch replster conents are then dplayed.

Causcs the MY bootsiraprerminator to he wolivaled if poe-
sent in she syatem. Cansale will boot anly i processor 15 Balled.

When Lhe Moo 7 key wnd CTRL Loy ars both pressed, the
current addeess plus the value prezendy being cosplaved plus 2
are added together, The reault is then displayed. Ths Tunclien
allows tlie console 1o calenlats the corrsot effset address when
madg & oar T, register T oimsbroclons are encodileced. The
required indes musl be in Lhe Wisplay 50 ithal when the keys arc
presaed, Lhe index will be added vo the DT+ 2, The offset address
1z Lheo displaved.

When the No. 6 ey und CWNTEL key are boll: pressed, whe
cantznee of the Switeh reeiier are added o the value presently
heing divplaved. The resull 3= then displaved, This function
wllevws Lhe zonsole o colenlaie the correct offset address whan
manle § or Tinstouctions that do nat use tegister 7 are sneoun -
leeed. To tmplemeni this fongtinn, ot i5 essizat te pol the mdss io
the Switch regiseer, than examing the wensral reeixler thal cos
iainz the haee address, Ltherehy nlucmye the bese addeess in the
display. Then, when Lhe ™o, & key and TNTRL key are both
pressed, the Indes and base sddeess »ill be added and the car-
reot alTied address will he displawad,

Maintenance Mads - This koy combination puls the codsols G
manrenanee mode, When ihe conade 50 maitlena e nods,
narmal cansofe mode keyped Tunctions nre nol available {Kefer
to Appendiz A Tue a deseription of the maintenanes made key-
pud Tunctiens.) The CLE key causes the pansole to el fros
maiGlendice meode and enter aansale mads via 4 processar halt,

The inpul lerman regeired 1o pecform eacli of the functinng previcusly deseribed w shown 48 fallows,

(X denoles an ocral numoer, (-7

A e LER
AXXENH LA
HANHNK H

k-l
—_
I



Naolg thar, unhke the saerators consals, the duly must be entered hefore the (unclion key is pressed,

Friar L enlering 4 naw f-digit aumber, I the dizplay is non-sere, e cear key (CLRY shaald be
preesed Lo inildally zere the display, 75 e display is 2ot elzural, Uhe ew darg widl e lzft-shilted into
the wijsling <ars and muy resull in an erroneous number e the display.

A erronesss display will slen ranult i, whils the processar is tumning und the Switch registor is heing
displaved. a pumere loey (T i pressed. Alteugh the 5K DIEP indicater will bg an, the diaplay will
no kmpes refleor the wetual contenls of the Switch register. T any wie while THG FITREEREOT 16 LU E
Lhe upergtor wishes L exwinime tie contents of the Switch register, the ONTRI. and CONT keys
shiauld he prossed simulizoecusly, This accioen will not aifeci prozessor aperaton.

e comeale reguires an TE-hiz address. This s especially imporlant e remember when RECESHTI
Dyeyioe regislors (oo, TTT580 rusd e dnput rather than 177560 Lo addecas a Dovice reawiler). T L 18-
il eddrezs i3 not wied, soeess 1o memory oF o a2 vonesistent addoess will oo,

[0 order to wingle nsteuciion step the processor o o given starting wddvess, e Jrogeam counter
(07, Lomibue addeess TTEIOT must be louded wilh the stariing sddrers, For saanple. ta single insorue-
t1m sle Lhe grocessor from the Beginming of & pragram sterimg sl lecaiica LA, the Tollowime:
ASUUENCE & TedUIsd;

TN I Al
[x:r DCE
INIT (With Ch PR L presied?
TTALT/EL
TTALT /55

ol

The above orocedurs je egouired coly i the propres: councer docs not aliealy conlaio (ke dosiced
address.

223 Exampies of Prograrmimer's Ceasels Operation

Tl Fallawing ceample implectents the laad address, Jued swilch reglsier, depainit, examide, display
add rgss, stare, aull, conlinge, and gingle instruction step lunctions. To demonstrals theee lunccions. the
follawing progrem is lended into memnery.

FROE T RAM

oy 12737 07T e 5TARD BN 2177077 g 1 LG LAY LEATIONN LN
1006 K240 MO D3 MOTHIMNG

LI THITAY MO TEY NUTTHING

[G20 mnEy moco P ETART L0



The progeam iz loaded into mamary by depositing the following data Lo cach associated mermors
ackiress,

Sl Drace |imslruciion!
N 012737
1602 I
17k T34
kL [KIrzA0
101E 0zaa
[z QoL
g 0 LG
116 NI

The data 15 luded by Tl leadimg address 1000, and then making suceessive depoazte. Motc thar the

prosesiur el lirsl be halled i the RUT indicetor 35 on {ZX AW wnd DTP kevs ars operative anly if
ihe processor is hiolted).

idperator inpot Ihspiay

ITALT /85 (with CHTRL premsml}

AL provessor s cuiiing]

_LE. QO

L LaD LR
12737 D EMand then CLE DI2737 and caen OG0
177777 DEPand chen CLLR 177777 and thian DOUOD0
14 D and chen GHLR (X138 amd then OO
240 OLEP und then SLR 020 wmd Lhen QOKCHI0
A CET and thein TLR M0G0 aad Lthen Q20000
3T UIER and thaen CLI 0137 and then Q0000
101K 1YEP and then CLE (K10 and then U0

(Il NS (A HMH)

1214 A1) GOIGG

Buceessl v deposil operatony peuse the address o be ineremented By 2. Node that the divplay muat he
clegred (04 L3 gon-zero) Before enlecinyr nevw dulu, Sucoessive examioe operalions can ales e per-
formad, Again, the address is incremented by cwo afler each suocessive examine.

LYIE
If the addrass is in the cange TIR-TITIT, ek
sucpesaive examine will ipcrement the sddeess by
LHIC,

e

-14



Ta verify that the above data has been depoziced correctly. laad address [000 and perioXn successive
cxammes e [ollows:

Coarnior Inpai Drisplay
CLE Q00K
100 AL LAt
FX AR QL27aT
CEAR iTT
EXADM A

{Ince the program has been loaded znd verified, the progrem can be starred, continwed, haltzd snd
wmnale instruction stepped. To demonstrate theas Munclions, ficst load the Switch register with 123252
umil ther: Towd (he program swarfing address (EGO0).

O pepater 1puot M=play

125252 L3R 125252

CLR CHICKICA]

(000 LA CO00C

START (with SN VR preseed) 125352 [Zisplay shows conlents of Switch regiuter,

LR ALK

CONT fwith CNTRL pressed) 1353252 Display shows contents of Switch resridier.

HAL TS5 0with CHNTERL pressedy QKOG *Cee NOTE

HALT /55 LLRRHAE

MALT 35 OLoLE

IMMALT/ 55 (15 Ce)ia

ITALT /55 (L Ce)ée

IALT/ 5% (HAEQLQ

HALL S IN)LOIE2

[ 1ICKICE]E

MW1Gle LAD {0000

EXAM 1TITIT Aosult ol instruclion ar addreess LK),
¥R

When de processer s halteg via the HALT /5=
iwifh CIPRL) key, the diaplay will shoven the cur-
peni vrogram ooonter (K471 The displuy contenis will
therefzre depend onm which instructien i® carvently
haing excoubsl,

Whmt the single instructicm siep Tusclivn
(HALT/ W% iey) is osed, the display will show (ke
courvent program cnenfer and the progrom will be
single instruchon srepped Trom el iocation.

Refer tathe K¥71-LB Maoineerarece Munuce' [or o were derailed discussion of the programmer’s fon-
zole apeTasicn,






CHAPTER 3
FEOIMCTIONAL SYSTER DERCRIPTION

31 GENHERAL

i paragraph provides e odeseoptivn of the leraction berwsen PDT-11/04 systom compongnts,
Fipures 3-1 und 3-2 ure bieck disgreains of 1he systam showing intetconneciing signais far the BA1-L.
and B3AlL-K mouniing boses respacrively,

LL1 Elsh-Ceolivwy Fuwlion

The caceatars sansaic an be waed o halt the proceseor vin the BALTACORT switch, When the
Ha b 1AM T switch is moved ta the HAa LT position, the consple asserts the sipnal HALT KOQST L
which ig recngrired by Lhe processor ke o BUE reguest. The TTALT reylest 18 lherefore secvised
gociarding Lo i priorily, The order ol prionly Tor all BUS requesls and eller ceaps is Lisved i Tawie 3-
i. The provessar respuends Lo ITALT ROST L By wbibdting the proceszor clock and retusning the siakal
FIALT SRANT 1T w 1he consele, HALT GRANT H causcs the console wo asscit BLS SACK L,
‘herchy goining conrol of the Uaibus, BUS SACE L., 0 turn, sauses the progesaor oo drop HALT
GRANT H, FRc nser can kesp the processor in the halted statz indefinitely. [n the halt stave, BITS
SACK Land HALT ROST L oare ssserted. When the HALT SCOMNT switch is returned G the SONT
mositiom, the console telsases BUS SACK L ound TTALT RQST L oand (the processor conlinles
operaliv.

Table 3-1  Fmarity Service (rrder

¥riority Serviee Order
ITiphest t Halt[Instrugtion)

[ Hus BErrors

| Instructiun Traps

i Trace Traps

Slack Cvertlow

[ower Fail

Halr Switch (on cansole)
i ERT

HRA

GRS

BR4

Lowest Mext lnstriction Fetch

l.l.-.l
(=,
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.02 Pooi-Trnitialivs Fonotion

The operatn's cotsok sclivales the M350 beolsirop/lerminalor via Lhe BOOTINT wwitch,
BOGTANIT 15 9 sprmg-action memenlary swilch hai s mormelly T e BOOT r'-uulmn When the
B DT TAOT sweiich iz ;mess*d 1o e IKIT p-}mmn, she vag sipnals BUG AC LG L and 3007 5% L
arc penzrated. BOSFT W . g ois i enabling signal far the MY, When the awiteh a released from the
[T prsition to the BOGGT position, the tea signals 305 &0 1O L wod BOOT 3% L ars dropned
ther=by allowing Lthe n-run.;l:'i&-;.-r Lo slarl & powse-up sequense. The processaor then atiempis 1o read a
HEW programn coviler (8T addrcss from memaory location 24, Address hits 24, are ]c-glc:'.]]v DR
with addrcss e asserred by oo MY {address lines cnatled by BOOT 8% 1.5 1o gengrate 7720324y,
This logaticn i3 in the M¥30T 05 1ddr|: im ApAce and comtaing the starting address of an apteomally
relzoted rawhme., Oines g new PO obtaensd [rom Jocation 773024, the nrocessor wbtempls b0 ooud o
AW TEoeesEnT sintun word fi-"'?f-ﬁ'“j o oemiory lovalion 26q A ddress e 265 ore alio logmeally ORed
with uulr-: 15 e usberled by the 39300 w enerale TTI02S;, wlao lovoled 1o the BOE address space.
The spevidic roatines ionitiated by the dbove zequence depends oo ihe setiing of switches located an the
H‘?:C'l.

213 Power-Ulp Reboot Enshic Featurs

the Foeer-Lip Hebool Tnsble svatch {51-2p localed on the 35300 providss Uhe aser with the eplien o;

sulomatically rebouting fucuruiing che MO0 whenever the prucessor s powered up. I the switch iz

:-h sed (OM posiliond and the poocesscr beela? 4 power-ug poeuling, ciccuitry oo the BI93DL wall be
fivaled. The prowel-up sequence thas fallowes will then ke the saine 23 that desaribed for the BOO -

!I‘xl Ffanagtion (i, the N0 and PEW will he obtained fram the 319301 B0 soddress apace).

Mehe Fuwer-TTp R ebi Tneble swilch o open, (OFT pegttion the BTS00 w2l be activated idurmg o
auwer-wah oy 0 the sigoad BOOT ENE s geserted low, B00T EXNB L s peoecarsd by (he pover
supply and je wensierred Lo the MB3IC] via the upernmr‘s coasole, Here, (e operators consals Tune-
deas ool az o conescior, BOOT EMB L s asserted if the + 13 and -15 waltages are lost during battery
Backup opceation, The voltags lose means that the concents of MOS memaory are Inec, BOOT EWE L
will rznain asgerted until the signal B8 AC L0k goes high, Yhen BUS AC LO and BOOT TNEB ure
hoth ssserced e, the areailey on the BI9301 s enubled. When U AC LTO poss hich, 1he brocessar
will bz a power-up couline. Wilk the RI930)] enubled, ihe processor will rad (e pooatam Sonner
il Frucessue siilus word froe e 93 ROM address space {Farageaph 3.1.2) This fearure allaas

il operoior wooautomalically relroor an povwer up only 5 308 momary coneents are lasi, f FMOS
ey has been petainsd daelng o power faii (by cee batiery backup unes) the processar will perform
ity normal pawmcr-np roning,

wOTE
1z sysivmos confuiniip core Wby (he Wacl wire
(Ear compects oo TIPE on fhe M3 must he dis-
cownectad and tnped. 'Uhis will disahle the power-up
reboot enznie Teabare.

314 Seck Turnsmound Featare

The RI930Z lerminater provides circwitry thul geaerales a BUS SACHK sipnel if o GEANT signal ower
moacies 1 end el the Unibus, The bus peanl Uigs (BO4ECET, and NFG) are OR2d oo the MYPEGL o
produge BLIS 840K 1L whizh s retvined 1o the procezsor [Higure 3-3). Bi)S BADK 1. will cause ths
prRessoT o drnf the swseried wmang ling which will in o cowse BIIS SACK Lt Be dropped.

L2 EY11-LA DETAILED DESOCRTFTION

The EVI-LA upereloc's console provides the meass Jor conirolling d¢ pover (de power switch?,
ol seslems stalus {B.'"'.I;, C CM, ood RUM indicators), haiting the proccasar
UIALTCORNT swarch) and activaiing (he RI9I0L {BOOT/INIT switeh),

'_Iu
=9
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Figure 3-3 9302 Suck Tuenaround Loglc

4.0 HALT/CONT Bwicch
‘This paragraph deseribes the ioms awociated with the HALT/CONT swalch lovaled onihe eperator's
commesle O Tzure 145

The ITALT ATONT switeh allows he operator to halt the pracessor and kecp it in the balted state as
deseribed in Moragraph 3,101 As shown in Figure 3-4, when the HA LT CONT switeh da pluced in the
HALT posivicn, cthe Ha11 RO Flip-flop o5 dirsat cleared. Uhis position snables nne imput of the
apan-oollooror MAa MY pate thare drives the HA LT RTOQITTERT L line.

The alker imoul ol the WAND pute 15 2nubled i both BUS DO LO L and BUS IKIT L are unassertad.
IIALT ROST L o wrans:ileed 1o the processor and covses the progessor (9 etulo HAL T GEANT H
too e cesale {Paragraph 1,010, HALT GRANT H direct sets the SACK tlip-flop, therehy causing
the aperaters eonsala tnoassert BERS BACK 1. The progessnr iv now halted and the operator's console
hae concrnd af the Vinihos, Vhe proceseor will remain haitad s long as BUS 340K Lis wsseried by Lhe
consile, The SACE fhip-lop can be olearsd {end BTN SACK L drapped’ by any of Lhe [ullowing
aelions:

I, Dus INITidiize
2. Prossing and releazing che BOOVP/EPNT switch
] saving the HA&LTACONT swileh w the SONT pasition.

Wien (e TTALT /TGN T wwitch is woved to the CONT position. the HALT RQST flipflop is dircer
sc: oind 1TALT REIST L is deopped. The transition af the HALT RGET flip= ﬂ::-p ourput fram clzar m
wor canses the SACK tip-flop to te clogled, Since the data input i low, the SACK fip-flop clears

rhe Inw-ta-high clock transition, When the SACK fip-flop is ¢leared., the ® UN indicator turny un. T‘-'u::
RN indicator refleess the state of the SACK hip-Mon. When the SACK Mn-Nop @i set, the RUN
irdiculor s nll.

15
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AT BOITSINIT Switch
I his patagraph provides & descriplion of Lhe loge essomuted with the BOOT TNTT switch located on
Lhe operalur's cunsole {Figure 3-33,
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Figure 3.5  BOCT/INIT Switch Logic

The BOOTANTT swilch aliosys the operator Lo welivale the M50 bootaiap/ierminator and the
processar [vid o sienolated poweer Fail) a3 described in Parapraph 3.1.2. The 29300 is acrtivated by the
sipnal BOOT SYW L, acnarated by the aperaror®s consols, A power fail is simalated when the aperator’s
aonsnic pasarts BUN AC T 1 on the Unibug, This boos sequense alsa requires that the 340K flip-
flop he eicarcd, BOHCANIT d5 4 wpring-uetion momentary switeh that @ normuliy in the BOOT
pusicien. Pressing the sedteh to the TNTT posilion cawses the two NAND rutes (o assect Wi sipnols
BUS ACLOL wed BOOT SW L (Fiaure 3-5). The INTT position alse conses the capacitar (C7) 10 ba
dischuroed. When the switel iz releaged to the BOOT position, BUS AC LO L and BOOT W L are
Aropped., eredr allowing ohe processar 1o Star § power-up sequencs, Sinoe the capaitor (C7) chargoes
throngh a resistor {R.L). a mamantary low js maintained across the sapagitor, This momentary low
anables the gignal that will ditecs elesr the BACK flip-flap.



L3 I Power Bwitch

The do poweer switch is a 3-position (IR0 OFR DO, STRGEY Yentary switch that ia sisvmys driving
ong of three signals to graund. Thess dgnaly, when not g‘rnundcd hy the wwitsn, wre normally pulled
ltigh by tho HT?T pawer ﬁupph ‘T agurce 3-6). When Lhis swilch s used wilk the 13763 Puwer supply,
only the T OGN position s opercadanal. The funciion of each sosition js Jeserilved o Parageaph 211,

i Tu HPGS Fomir Snogyy

: Wl LN L
n} - = -..ll
I aThHEY L -
é ] 3 - — ::) Tu HFZ 5 Fuarr Suacoiy
= i
DCOFF L
o o

Figure 3-8 130 Pawer Swilch

324 lpdicgmrs

The nperator's coneole providen chree indicators that monicor sysem geatus, the KUN indicatar iz
discwssel in Farageraph 3.1 10 The (unctton of mach of tha consnle indiestors i deseribed in Prregraph
212

The G ON indicaior 2 4 lplitsamitting dicde {CED] wilh § series curcent-linnling cesslor connesisd
Poracen =3 Vde and groung (Figuee 34T,

_l
e
S
k-

LRETEN

Figure 3-7 IO ON Indicalor

The BATT (baltery menitor} indicatur 1 un TED driven by he +35 ¥de regulator board o the batiery
Lackup portiea of the power supply Figure 3-8],

From 150
uf HIT? ot : ,,.-‘I L

Rupnky
IR

Fipurs 8 BATT Tadicalor

14



33 MU BOOUNTRAP/ROM FIRRMWARE

The MY haatstrap/ferminatar anntaing a 51 2-wond ROK {Rewd Only Memory). The insmory i
eompossd of four 512 % 4 hit eri-etate ROMs grpemicsdin 2 312 %016 bil conizuralion. A four unis
ghare the same addrsa Dnss wnd pricdoee 16-5t PRS- ] insteucions 1o be executed by (he processer
I'he thres versiames of the BI2300 (MO101-V A, ME3I0!1-YB, and M2301.YF; that are used in the PDE-
11 /0 syl conlain bazic TP and memosy Go/Wo-Go disgrostics along with speqific sets of boot.
sleap programs. The following fist gives the funcrtion and order of zseh disgnostic et 1o the ROMS.

Test | Adl mingle operand mylruclicns

Test 2 All danble aperaad instrocticns

Test 3 Jurtnp tasts (maodes 1, 2, and 3}

Tesi 4 Single operand, m::l]-mud”}-.mg, byvie sl

Toal 3 Nnble aparand, nen-moedifving tesc (sourcs: modes | and 4, destinaiion

medes 2 and 4h

Register idisgnlay Routing

Teal & Draable vperand, mudifying, by Lest
Weer 7 A5 st
Teal 8 Memory Lest

HaatstTa [* nToRTimy

330 Basie UFY Disgmostics
The lullowing s o desceiolion of T 1-5.

Test | - Slagle Operznd Lest

Ihiz tost cxcostes all singls operand instructions wsing destination mode {1 The busic objeclive 5 Lo
verily thar aii single onerand ingcroctinne funation properly. TE also provides o carsory check on Lhe
omeration of eaeh mstroetion, while snyumng thut the CPUT decades vach inslriclion i the correct
FTI LTI FIET.

Test | brings (e Test Degiination regiseer throvgh s ihres possible states: rero, negative, and positive.
Fach inztrmetion operates an che regiseer cantengz in ong of four wavs
I

V. Data will he chunged vid o divesl oBerulion . morement, eilsuar, Secrenmieli, s

2. Drala vill be chadged via ad indicect opecaiion (e, acithmecic shiftz, add 2aveyv, and subiract
TNty

3. 1afa will he unchanged, hot will be onerated opon wis g direst sperution {iae clear o regyter
ulresdy conlamng seros,

4. Thata will be vpchianged via a coa-modifving insiraction (TS,



o lhai when operaiing wpon darg 3o anomdirsct manner, the data s madified by the state of Lhe
upmrepciale condition mu:lc Ariciimetic shift will move the C bl inta or oui of the destingtion. This
aperalion, when perfarmed coricetly, imphes thal the C bi. #&s sei correctly by the previeus
instraction,

There ure no chieck 2 on the data integrity nrior te the gnd of the test. However, a check 15 made oo the
reslil. A corpect result implies that all instructiomy mummelated {or @Bid fol moenipoiace) e data in the
corecer wav, £ the dgig f5 feeorrect, the progredas will foll inio @ Sreoch-sell

1zak 2 — ooble Operand. Al Source Modes, Desgoaiioe Blode 8

This test verifivs sl double eperand general and logical inscructions - gach in ong nf the seven moclcs
fegcludey mode 0% Thus. twao operations ase chesked; the corrset decoding of each douhie operand
imslouctien, ad the soereet aperation of sech addresimyg mode Tor dhe zource pperamd.

Fagh fnsoructian in the test oousi operale coreecily o cedes bor the acxt instroction to aperacg, This
mterdeprendence = curmied throueh Lo the logi msiroetion {bii teso) where, only through cotrest cagn-
tian of a!l previows nstrustions, a dula field is samined for a specific bit configuration. Thus, sach
ingtruetivn prioc io Lhe lasl seeves 1o gel up the poiater to teet £aca.

Tro checks oo insteoction operation are made in Test 2. One check, u branch-on condibon, is made
following cha compars instruction, while the seeend i inade a4 ihe lasi insrruccion In the est scgucnee.

Since the Srof/No-Go tesl resides in o ROM memary, all datn menipulstion (maedification) muel he
perlormed i destination mode () {register contains data). The duts sddresuing conslunte used by T2sl 2

are conlaied in a litaral pocl within the RO,

[t is impartant ta nots that two different tenes of operations muos execnte correcily in order far this
Toet to Jpperate;

1. These instructions sal participate in comparting the finel address of the date mesk foe i
[inal bil 1est instrustion,

4

2. Thosc instrucriong that manipulate the test data within the repisler 13 pensrate the cxpected
hit pattorn,

Fratectian of g erenr i this fesd reswirs in o bronch-relf,

Test 30 Juwmp Toewt Blodes 1, 2, ond 3

he purpose of Uhis st (s to cnsurs cotrest operation vl the Tump insurucion. This west is construsted
gach thar anly 3 Jumn to the erxpected dmslruciion will provide the ¢orrect pointer for the next
instruction,

There are tweo possible failore moedes hal can oecur in fhis teat;

. The Jumnp addressiag cirenitry will malfunction pausing o transfer of siecetion 1 ao logie-
al nsruction SCQUEnsc Or nonexistent memory.

2. The lump addressing circuitry will matfuncion in sach s way a5 w0 caose the TPL te leop.

The latter cose 15 o loeical error indicaror. The foemer, bowever, may munileae deell as an afler-the-tact
error. For sxumple, il (e Jump causes control te he given ta other routines withia U M5330L, the
interdependen: insiencticn sequences would prebahly eventoally ceuse a failuce. In day case, the fail-
ing af the Jump instrogtion will eventually caune an aul-si-sequence or illopical event to oceur, This iv
a meaningfie! indigacor of & malfunchonimg PO



Tewt 4 - Bingls Gpovand, Wos-Modifying, Byte Tost

This 1es1 Locuses o the vae unigue sinpts operend instruetion, the TET.T3T, which is a special case in
the TP exceucian flovr sinee it is o non-rodilyvinge epecaiion. Tesl 4 aluo isste the hyis aperation of
this instreiian, The TATE insicucticn will be saecated i mode | fregisior delerced) und mods 2
{rocgiator deforred, suto-ingrement),

The TSTE s programmed to operate on data that has 3 negative value most significann byte and a wero
Lo pegalieed least sipniitcanl Byie,

Inoardar far thiz fest to aperace praperly. the TSTE on the LS2 must fivsl be nble 10 uceese Lhe even-
addressed [AR, then szt the proper condition codes. The TETH js chen r2sxecuted with the wuiw-
merement faciitty. Alter the woto-incremenc, the addressing regiater showld te painting to the KEE of
the Lest daly. Anether TSTR 5 pameated on whac should be the M5B, 'Uhe ™ kit of the cqpdition codes
should be sel by Unls eoeralivn.

Correot greeniion of the last TSTE implies that the aulo-inceement recogniced thut & byle operation
wak vegquesied, therehy anly incrementing che addressing by ane, rather than caro, [ e correct coemdi-
Lon ol way o mef e the ansosdated PR inriryorion, the progeoy w0l SRl e o Drancfieeelfl

Fest 5 - Double=Cperaad, Non-Xodifvimgs Test
dhere are twd son-medifying double eperand wslruclons — loe compare ([CRAP) ead it tzsz (BRI,
‘iheee o ingcruetians aperane on 1est Gata in gairce tades | and 4, wnd destinulion modes 2 wnd 4

The BIT und CMF instrustions will operate on daths consisting of all ones (177777 Two wparale Gelds
al omes ure wsed noecder Ly ulilive the compare instructione, snd to provide a fisld large cnongh o
handle the aule-increnmenting of the uddressimg register. Sinee the compare inatroggion (CMP) s oxe.
auted an rwe fields containing e seme dula the expecled teselt s o troe £ bit, indicating squaiice,

Phe BT inscrugtion will nse o mask argnmeit of all ones againsi anather Geld of ull ones. The expected
result (5 8 1an-rero gandition (7 bic cleared), Foifvras will reslt in o bramch-reld

3.3.2 ERepister Bisplor Routine

Tite repister displuy routine prinly the vetal comtents of Processor repisters B4, B4, SF, and "OLD PO
o the consele termingl. This sequence of numbery iz [ellowsd by o prompt churacter (8 on the nexe
ling (Paragraph £.1.3.2].

The comaoe #mulatar is entered hefore apy memary-modifeing dingnestics have boen execuied.

3,353 Memorv-blodifying Thiggomstics
Priar o esecutivn of devios bools, the followine memere-madifying dizgnostion will be sxecutod (if the
diagnastics nave been enabled cn the BI9301). The [ollvving is o description nf Taests -4,

Test © = iToohle Qpernnd. daodifving, Byte Tesr
The obiective of this pst is to verify that the doukle aperand, modilfving insicuctivns will operale in the
byle mucde. Test § containg throo subtests;

[ Tesl source mods 2, destinelion rmode [, odd and even byoes

2. Teel source mode 1, destinelion mode 2

3, Tesl sovrce mode Q, destnation mede 3, even b,

The mows byie MOYVE), Bit clear byte (BICB), and bit ser byte (BISE) ure used within Test 6 to verify
the operatian of the moditying, donhic eperaad fonetions.
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Since codifying instrustivns afe undet test, memnory sl be uzed ag o destinauen lor the el duia,
Tesl 6 01303 tngatiom 5300 25 & destinacion wddvess, Laier, In Tests 7 and &, iocatien 300 (8 used we the
firel avalisble storuae for the stach,

Wote that, singe Teep ffr n byle wesl, location 300y imeplics that hoth 500 and 30705 ure used (or Lhe bvtc
Lewi (evern and odd, raipectively). Thuz, ia the word of duts S0k, hoth odd and ever byles are Savsed (o
ke all 7eroces and all imee Chreoghout e tezc, Hach byt i modiled independentlyr of the ather, feroes
dofected Sr rhin desd will resudt oo Ralr.

Test T JER Test

The JSR iz the first test in ihe Gu/No-Cio sequence that ulilived ihe stack. The Jurnp subroutine
sommand (5K s sassuled in modes 1 and §. After the TS8R fn exvculed, The subCIntnG that was given
cantral, will examine ihe sack o ensure that the comres daiz was depasiten i the comrest slack
Yocation (S04

The roalins will also cnsiers shat the Link Back cegister poinis to the sorrcet address. Seroes detecled in
thig text will eosiat tan Rl

Test ¥ — Memory Tesl

Althomzh this wesl is Dilended oo dest hoth core and 2085 memoerics, the daty patlerns veed aic
desipned 1o eshibil e Moz tazing operations lor MCE, Before the details of the Lasl are deseribed. it
wonld be uppropeiate to discuss the assumplions placed cpon the Talure modes of the MOE
lzchnuolury.

Tie iesr s inrendad o check Tor Lwo Lypes of problems thet may arise i the memary:

1. Solid =lement ot senss amplifier Calures
0 Addrossing malfvictions external Lo the chip.

Tiae siveplest failure ta deteet ds o solid read o weite problem. ' a cell fuils e hold the appropriste
dista, 1 is expected that the Memure Test will easily detest this prebles. In adduicn. the program
allehapts 1o saturace 4 chip in such o way as to cause margimal sense winpliiler opcration fe mant el
irsclf as # loas ar pick-up of wneapected data, The 4K 31 bit chin used jnthe memory conaistys ol u 64
* 63 muatris of MOS slements, Each éd-bir section is Zied 1o a comman scnse amplifer. The objective
ol the progsam e 1o satvrate the seetian with, st frsL, all zeroes and ans 1 hic. This 1-bil s then tloassd
dawn Lthrough the section, At she end, the dals s complemenred, and the teel repeated.



For crtemmal uddressisg frilures it 45 pusumed ihao I tes or mors lucalwmy wre selected at the same
tima, and = write acours, it iz Bkely that buth locations will asvsume the correet stats. Thos, pror ta
writine uns lest data, the backpround duds i3 checked to ensure thai tiere was no cromsiath belvesen
aoy Lo lowations, Saifures will sesial! fna progeaen halt acde fuieres o Tiali 6 sid 7oA er the hall, s
mipected thar the operaler will press the BOOT switeh cuoslop RO [expectod daia} B4 (received dalsl,

3 italing addrese), and "OLD T

graph .20 (Aclion 3}

334 Bootstrap Programs

This pasagrash provides u lisl of the periphersl hawteiraps supported hy the Wv3l-

MFTES
The ¥TY930I-YEF Memary Tont gerluoios beik g
daul-nddreesing and duts cheek of 2i] availaile
mewmpty 9n the syutem.

17 the expecied nod received dats are the saog,
it ix highly prodable that an interoivlesl falture
ey Doeen dotected (e, dminge or murnic proi-
Iea], The reasoen the experted and releived Gar
e be idewbiesl is that fhe tesl peogeaue reresds
tha tniling address aller the DEtial non-sompare
{3 gatecter. Thou, a [nilure af CFL speod i
derected, and indiciwed by che vaading of
failiny addyese or 5 single Teference (et o
s ] s lon.

(P indicuune memegy failore) tn be duploved. Eefcr oo fara-

A, MBAMH-YE,

ard BGI0-Y 1 modules. Which boorstrep program is 1mn depends onthe swiich setdngs of the
MU, i ayslems pliliedop the VRI01-¥ A& or BIS301.YF, the hanslraps can be cntered divectly
without runming the CFLU Jiagnastics

Eheviee

LT

ixN

Erotice
.ombns
4 dedress

igila

ST A

Peripheral Boofsiraps Suppuricd
v BIR3ET-Y A

Verminal paper lape reader
RE1L moving-head dusk cartridpe

TCL DECtape

TMLI magnetic tupe drive. Tape must be 7o ur Beack, 300

bitsfinch, odd purity, and damp made.

RPLI meving-liead gisk pack for RFG4/03

TALL aazecte

P11 high-spesd puger (ape reader. Taps must be a spocial

rootstran Tormal (2och a2z ARSLDRE).

BX1{ diskatie




Dhevive
Cande

3

fed Bl

[dazvica
1 nikos
Al
Trisald
TN

172440

LR

TR
TIAH
T4

TTanaz

TIaTd
TR0

A

T3

TFeripheral Boulsiraps Sugported
hy MSHEL-Y B

Terminul paper tape readcr
RIB03 M4 Muwsbuoy Oxed- nead digk

TIUTG Riassbus lupe drive. Tane must be Y-tegck. 300
aitainch, and add parity.

Bzl cumbination af Masshus devices. The aclue] device is
determined hy Lhe specificd vnit number, The device cun be a
TIC 16, EIPOA, or RS0/,

BT 5,06 disk pack. Tormar 22, BOUC inhibis,

11 maving head disk carteidie

TCH DECLupe

TMI1l magnetic taps drive. Tape mast he 7- or $-track, 500
hitsfinch, odd parity, and dump mode.

K P maving-nead disk pack for RPO2 /O3
TA cunsett

MO hiph-speed puper Lape reader, Tape mwist be in a speciul
buoatsteap Jurmal fsuch as ABSLIIR).

RXl] diskeds




Bevice L nibus Perighera! Bootsiraps Hapauricd

Code Adddress by RIS 1Y E

il TIT360 211 contral for t=rminal paper tape reader

D3 TI2IEH RIE03 /08 Muxsbus fxed-head disk

BN TIZ340 TIUT16 Masebus safic drive

1*H TIaTG EFPO AL R Massbus disk pack

(3 T R mopeing head disk cactiidgs conrrol far B KO3 A
oT 17342 TV contos] for TUAG DHRdCtape

T T8 TH11 contral Tor TUI muelops

B TTeT14 K P11 mavine-head disk peck conival for EPIRGE
PE I PO high-speed paper sane 1eader

X T R L] cooieal for X diskette

120 17740 EK&LL contral Tor B 08






CHAPTEE 2
CONFIGURATION

41 CENIRAL

The PIIP-1T /114 aomputer svitem = conloimed o either Lhe BALLL [13,3-2m {31 MdoaneR) chassis] or

BAT1-K [26% S-co £ 30- 1 /3 -insh) chussis] wmeuating box, The BA 1T mounting bors houses he backplade

and power supply. For o detailed disoussion of the BA11-1 mounting bea (and TTTIT power 2upply! or
ALK moeuntiag box (and HTOS power supnly), reler to Lhe awscciated malilsnane manoal,

4.2 BaArRPLANE
Three Lypes of backplangs can be naed with the PRF-11 /04 aroomasar hackplane, sopundesr ackalane,
ol apecial parpase hackplane.

The DD L-FK or DL-CK 3 used as the basic 20011704 precessar hﬂckplaﬂu The DL LL-DE can
e vsed Far cxpandiag the system. Special purpose hackplunes ure wired o aceominodare particuiar
rprinng and are suppHizd with systems condsiming such oplions. Waotle that ike RD1-CK gan alsa be
used as oan sxpander backplios.

LET Flermeal ']EEI.’H[I-I'ITII'

The 13031 1-FK i a Yeslot hackplane and Lhe DT 1-CK % a 4-slol bachplane {(Tiguee 411, Each bask-
plune i prewired | -.-id wiTE-wrup vonieclions o pin sided to accominodate cortain types of nndules m
vt slol location. Details of sigaal connections and module placoment are diseussed i Parapgraphs
4,222 and 4,23 respectively. Figurs 4-1 shaws lhe muedole conneciion side of cachi of the tea
buckplenos.

Fzcl evelom module plegs into ong of the siocs that i properly wirad o provide aid necedzary nower
and signa cannaztions fr that purticular module.

The DD -TK (2-5]ol expander Dackplzae) is the same as the DL ]-PK processor buekplung sadsepl
Tor slet ! oand sloy 2. 8lots | and 2 of the DM311-PH have special intereonnechiuns for ihe KDL-E
pracessor medules, tn the PLIP-1106 gyutem, slot | ool the TXD-PE e occupied by the KIIL1-13
pracessor module and slal 2oty Be cccupied by o aemoey module, Elete | and 2 0ftha DT 1.DE wre
nat dedicated te pracessor modules and thercfore the DET-DX pan be vied a5 an cxpander
Frgkpelane.

3.2 Tleatrical Conncetiens _
This paragraph describes (he power connections 1o the backplanc and che signal commections ul Lhe
backplaie itseifl

d.2.2.01  Frower — Foower s sopplied 1e the backplune wie o wire harness ihar connecis mo the dc digtrilau-

tivee boacd of Lhe power supply, The winds exit from e backplone to a set of Klate-N-Lok connectars
that plug directiv inlo ihe distribution bovard,

4-1
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The power harecss from che DDE-FK and DD -DE backplanes containg nwa largs connscrors 13-
pin MasesN-Lak} and one small copnector (G-pin Mate-I¥-Lok).

The BD-CK buckplune Bas only ume 1 5-pin connector and one S-pin conmector. The connector pin

Lecinliorzs are shown in Figure 4-2 and che signal wesignments for each pin ace shown o Teble 4-1
(30PN and 1HIE-1200 and Table 4-2 (D 10K

Limzaliry Lunj
Pim = — PIH1 PlY A - - PIM 4
T - !

il e
i L [ 1
i __Jiﬁ

S i

Kl

*Ih A
TR Jl"r “ PIN 14 i 1"Iri FAnma-W-Luk
161"~ FAnca-M-Luk
1% adnss
Figurc 4-2  Mate-N-Lok Connectar #in |.ocatians
CYacwed from Wire Sae)
Fahle d-1  Pawer Connector Nignal Assigzments
for DD 11-PE aed DLRI1-DK
15z Taie-M-Lok Coancectr 1

i Sipnsl Wi Celor

! +5 Y o, 14 Ked

2 +15¥ Mo 1R Ciruy

3 +20Y N, 14 Drangs

4 45V N, 14 Hed

3 Spure (nal conneslad) - -

0 Snare (not copasted) . -

7 Spare [nat canngatod) - -

L Ciround Na 14 Blac

q Giround Mo, 14 Black
16 qpare{nat connested) - -
11 apared it cannected) - -
12 +5Eal MWa. 14 Red
il Sparc{nat connecied) - -
14 -5 Ma, 14 Brown
I3 Spare (a0l conmnected) - -

4-3




Tahte 4-1 Fower Comeior Spoal Assipsinests

fur D 1i-FE and DxTEdEK (Cont)

Ps5-Fis Eiate-T-Lok Conneicter 2

Pir Figmal ire o linr
| +5v Ma. 14 Ead
2 Spars (Mot conneci=d - -
g +M0 W Ma, 14 Cirange
z b3y Macr, 14 Eed
S Hpare (not connzeled - -
a4 — |5 Tut i, 1% White
? Spare (1ot conmested) - -
W Citouncd Ko, 14 Hlagh
) Ciround o 14 Black

[ Spare {nat caiucersd) - -

11 parginat connectsd) - -

17 Snure {not canmnecied) - =

11 —1=% Mo, i3 Blue

(E) Spare (nat cannsgied) - -

1% =15 Bsl Mo 18 1een

G-1Pin Rlare-iv-I.ok (oonecter

Hin Signal Wire Colar
L LOCGKD Ma, 14 Eluck
2 LT {ling ¢logls) M 18 Hruwn
3 DCLS Ma. L& Yialet
4 AL Ma. £8 Tellow
5 Spure {nel ceodecled) - -
f Bpare (Lot connectod ) - -




inbie 4= Power Conesctor Signal Assignmente for DEFLE-CK

1%=Fa BYate=-M-Lok Coneector

i Wire Culiar
_J Mo 14 Hed
f N |E Ciray
3 fuiy, 18 Cranpge
4 Mar. 14 Fed
3 Spars (mm. connectedd - -
E Mo, (4 Rty
; Ma. 14 Black
b Mo, 14 Black
9 Rpare [not connacted) - -
10 SpAare {aal conmecled) - -
11 Spare inat connecied) - -
12 Mo, Bed
11 Mo, i Blue
14 Ty, iR Brown
[ B, 1% White
=P PApteuf-1.0k
Hin | Yrirg Cirlor
l [N D Mo 14 Black
?, LT (line clack) My 1R Brown
3 Ka. 15 Yialet
q Mo, 14 Y ellow
3 Spare (Mot connecied) - -
fi Spare (mul connegted) - -

.!"'.-\.
|



4223 Backolane %ipral Canpections - In the following discussion, particular avcas of she bavkplaie
will he referred (o according 1o siot anmber {1-9 and section (A-T Refer to Figuie 4-1.

Sianal sonnections belween the backplane and cperalor's console are made ia u single cable which
germminaces in 2 10-pii 2 conncceor snd plugs into conneetar Ji on the aperatur’s console, Figure 4-3
shuws the 33 conneetor pin locutions and Table 4-3 lists the wignel desipnation of exch gin.

KOTE

The 381 conneclur 18 nstalied only iF dhe operator’s
COnSLE iy preseal.
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(N =t

Fipare -1 38 Connector Pin Losidons
{Viewed from Pin Side)




Tubie 4-3  10-Mip 381 Comtector Signal
Designations

Him ' Higoat

Jronad

T 15

Groin:l

AT

Giround

HALT REGUEST
BEALT GRANT
SACK

Crronnd

TNIT

VDM O =l Sh h el bk

—

3

Standard Unibus Niats - Zlat 1 {sootions A and BY of the DDUL-PE, DD U-CK, and DD-DE iy the
Uhalsue T slol Blot 1 ol the 3i311-PR hackplang s dedicated 1o the 27263 processor modols.
Huowesver, slot 1 (seciicens A wnd BY of the sxpandm backplane (2 D11.CK and DD 1-DK) can accepd
any dual modidc thar <an plug e stendacd Umbun glats (g, BCL1-A Unibvs cable or Y202
[Tribus jumper cshle), Slat ¥ (setions A and B) is the Unibus OUT slot of the DE2L1-PK and §30311-
DK bachplanes and slot 4 (secrions A and 3) &5 the Unibus QT slot of the (2021 1-0K hackplans,
These seeticns miust contain either a Linihus terminator {89302) or o Unibus oulpul cubles (BC1-A or
MUY2Z), Higure 4-4 shaws the pin designations of the standard and modified U nibis conneclors.

Haodified Lhaibus Device (UL Slews - Slots 2 throweh 8 (sections & and B are 1he medified Unibus of
Ui D 1-PK snd [2E10-12K backplanes. Slois 2 and 3 (seclions A and 8] arc the modifizd Unibes of
the DDLI-CE buckplane.

The modified Unibus differs from the standard Unibus n Lhat certain pins have been redesignaed
{Figure 443 Some pround connections, BUS GRANT sipnals, and the NP signuf have heen remay-
ed from the standard Uniboe amd have hesn redesignated with core menory valluge pitis, baultery
buckun veltage ping for BOS memory, parity signal pins, several reserved pins, and rest paint pins.

Small Feripheral Coniraller [SPO) Slode - The sectivny that accommoedate small peripheral controller
madules s slows 3 throueh 9 (seclions C-T7) afl the 12I311.FE backplane, slets 1 threopeh 4 (seclions
C-Fyalche 12 1-CK backplane, and slots | tkrough 9 (sections C-F) of the DD1L-12K backplane,
These seclions provide the signal conacerions reqiired By hex-height ne guad-height madules (3PC
madulesy venleining contral kgic for peripheral devices (1.e., serial line comtroller, programmer's con-
stle interfags), Fleure 4-5 shows the pin desipnations for the SPC conneclorns.

Mow-Provessor Corant (PG Line - Tlic NP line s the Unibus grant linz for devices thar perform data
fransfers withvul processar mtervention, The MPG line gran! continuity s pravided by wire-wrap
wumpere o the backplane, When an NPO maodule is placed in 2 slot, the corcespanding jumper wire
fecin pia CAl o pon CHE of that slot must be remowed, The routing of the NP signal through the
buckplans is showa iin Figure 4-6. Grand prionly decreases from siot 1to ot 9 fie., sloe | has highesi
prioricy und sint 4 lowest],

NOTE

If zan PG module i3 remoted Tree a sbot, the jumper
wire Trom Al o OB must be recomnscted.
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Eus Graog (B4 Lines - The bus grazt lings (BS4 BT Lor devices requitingg pracessor inLervenkicon
during data lransfers ate routed throwgh each small perinheral contreller section in connzeter 3, Fach
af the four GRANT sienals is rovted on a separace ling, Figure 4-7 shoews the couling of one of the
aranl limes. The other three hnes Tollow o similer path. Grant poionity for each lgvel degrgases Mrom slot
I taslat g,

NOT'E
A bus grant jumper eard (G727 must be pisced in
coarector T of anv uneicupicd ST scetion, iF an
S seclion is il open, bus reand continuity will e
lost aun ¢he system will hang,

4.2 Mudule Placemeant
Ihe PIDP-11:04 ckplanss are wived to acoommodace particufar types of modules i each section
Tigure 4-8 ilfustrates which modules can be nlazed in each bagkplane slot.
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4.2 BWITOVUES aND JUMPEAS
his parupsaph providss o d=finition ui all switch setting and pumper locarions asanciated with the
FCE-11/04 swstem components.

d 3 EDiLIF Processar )
There are aniy tee jumpes (%] aad W2) logaesd on the M 7363 proscssor module. b wwilehes ar
awiocialed wilh the maanie, Ur nocmal wse W00 inand B2 0 el

4.32 39300 Buedsirap, lerminatar

The R0 madiiz has only one switch pagl (%13 which coniaing 10 switches {31 threogh 810 The
Tows fwmnpers (% 1, W2, W3 W4, and W 8 should wlways be rerioved whew the M50 s inzalled in ths
FLFR- 11706 avslom,

Thc fanction of such switceh in the module avatchpack i3 a8 Iollows;

5] Lo O3 Epable switeh. ¥When Lhis swicch is plaged in the OFF posiio,
tha lower 258 words of the ME301T ROM (Unibus addresses TEAEN thronah
TESTI6] are dizehled. Flacing 81 in the GFT position resalls in e folowring:

S93-Y A The casselis Boots, foppy beors, sud disgnaslics 4re Vna-
vuiladls and 1he paper tape hont wdll defuali w the lowe
4K,

Ei9301-% & Switen 18 niol used.
MEAL-YF: The paper laps bool and conseiz emulator are unwvuilabic,

5] Fower-1)p Rebool Ecable switeh, 3 hen this awiich s m Lhe O posision, the
WO will by activated aulomatcally when ihe sysuem rorurns (T o power
fail, Wich cthiv switch o the QFF positian, the proceyor will peilGim o nor-
mal pewer-up poutdne through iocaviveny 24 and 26 IF e BOOTINTT
seitch on the consale & pressed =nd released. the BA9201 will bg activaled
cepardless of the position wl seick 82,

ROTE
Thin wwiich shoidd ke in the (% peesiticwn in systems
psing 3OR memory withcuk tha hatbery Seachup
optian. Systems vsing 105 nienary and cotRiniag
the bubtory backup opdior or systems widh corz mesy-
ary shoall have g switch in the OTT puesilis
Ecfar to Parsgraph L5

SE-510 RO Address Swilches, The seniup of switches 52 through 10 delerining
1ho RO atarting addecss that will be used a9 the new PO by the procoessor
during @ power-up routine {providing the M930E has besn cnahled). The
WOM YA, YE, and ¥ T oalivw the opecalor 1o select (vip seitchey 33510
the fencticn performed spen selivation of the booosirap ferminslur.

Tailgs 4-4, 4-%, and 4-6 shaw the vorrespondence hetween wwitel settings and the funerion sslected for
the Y10y &, WP301-Y R, and M¥3INL-YT meepaiziively.

de]7




Table 4=4 3T A 2005 Stgvnng Address Deietion

— . ———— ——

FIOL-T A BEwitch Suettings

Funerkon ' 51 &1 =% ' 86 NY 83 | m¢ S

CPU lugeosiie: — Congolz emdatar | OGN Gh O | OW ON ON | OWN ON

TP ey livs — Vector ) R R R L 1 O 1 & 1 I 6] (S 1
throngh location 24 ;

Corsole emululor O O N | O QFF UFFD DX 2N
Lwithont diagn oatics) o |
i-_"l“l..' diagnosiics - Boot RK] [.-J K+ _L'I NN | OFF O ON | O ONW
Gool BRI Owithou! diggnoslics) GEFF O O | 2DFF OM 0 OM | ON 0 OrF
CFU dignastics « Huot RE 11 OFF 0N ON | OFF CFF ON | CFF OFF
Ropt PR {(without diagnesiics) OFF O OR | OQFT OFF ORF| O DN
CPL diggnontics— Boal T OFF ON OFF|ON ©ON ©OM | OFF OFF
Roat TOLD [aithons dizgnastios) OFF ON OFF | OW O OFF| OW ON
E‘FU dzuprnosiies — Buot TR | OFF G OFF | O B OQFH (s QOFF ON
Eoot TM 1L {witheul didgnastics] ! OFF O OFF | ON {“!T- t- Ok OFFE OFT
CPLY diagnostios -+ B TA : Ort OrF OWN (oW OFF ON | OFF 0N
Booi TALL Dwithou dinpaostics) OF OFF Of | OGN OFF O | OFF OFF
CPL diggnentice— oot EXDE COrF 0QrF O | (| '-'_}Fl; GFF| COFF QLY
Boor Bl L iwithont diagnostics) L CFE OFF 0N T OFF ON O ON | ON 0N
CPL disgnostics — Boal DL OFF QFF ON | OFF ON  OfH ON oY
Boor LY {without clapnastiog) OFF OFF GN | OFF OK  OTF OM  OFF
CFU diapnoslivs — Boo! PCLI COFF OFF ON | GFF OFF OK | OK  ON
Bagt P11 fwchour diagliostics) QFF GFF O ON | OFF OFF ON | a9k OTT

HMowe! ON = Joaw: & OFF = lopic |

4-14



Yable 4-5 MMV RO Starirg Address Nulection

YLi-YE Eﬁi.gll'.'il Seithiges
|

Fanciiza %] =d hZh iy =7 bt 0 510
O lsmmontice — Console Bmulatar T N SN ON | OGN ON ON | Ok ON
CPL chagmoslic — Veclod ON ON 2N O Ok 0N | 0N OFF
Lhrough location 14
Comsule srualatos Ol OFF Om | 0N OFF O Gt OFF
MFoate: (3N = lome B OFF = logic ]
Toble dain  AADADN-YE RORT Mtarting Address Selcetion
RA%3( =¥ E Switch Sebiings
Frpcticon 53 ot b &6 &7 pot- =3 210
CPU diagpestizs » Comsele enudavee | QN ON ON | ON OGN ON | ON b
Cunsole einlacor DN O oW | ON 0 ON ON | 0N OFF
aithant dimgnoslivs) :
LU diagaostics — Yeolor OFF CFF ON | OFF ON 0N | GTF Oh
through Ioeation 24
Yegtar thrangh localion 23 OTC OFF O™ OFT 0N ON | OFF OfF
il dagnostics)
P diarnoslics— Boat RPN oM OXW oM | OFF On o O | ON 3N
Guoot RH11 O oM O | OFF O ON | ON OFT
{without divznossiss)
CPL. rlia__qnn;liiuﬁ—ﬁ Bowl E.ll"'ﬂ-“i.-"[l'ﬁl-"m. ON OFF ON | ON OFF OFF| ON O
ool RIPOS DS 0G Oy OFF ON |, 0N OTF OIT| ON  UFF
iwithout diagnastics) . ) - .
CPU dingaostics - Boal RIS03;04  * OTF 0N 0N | OFF 0N ON | OGN ON
|

Gaal RISHE 04 pwithoul diaprostics) | OFT ON ON | OTF OGN QM | ON OFF
C P dingnestics — Boog RK11 QW OW  OFF| 3FF ON ON | OFF ON
Baot B K11 (withaul diapiosics) O 0N OFT OFF Ol O | OFF OFr
CPU diagnustios = Boot RE 611 OFf OFF OK | OFF GFF ON | OFF ON

OFF OFF oW | OFF OFF ON | OFF OFF

Eoot BEG1T (withoul diagnostics)

Wote ON = logic ik (FF = lagie 1,

d-15%



Tabie d-s WYY H00% Startieg Adoress Seectien {(Cant)

Yumckinn

PR duaaniostsm — Doal BEX5

Boot 2R iwithout dipprosiicst

BEIRA0T Melnch: Serings

Fad

&5

ST

e
et

o

a1t

OrF

F1Y '
Ol -

LAY
3y

LA
N

]
Y

ok

CiFr

3
]

CPU diup aslice — Bool T

Soot TO LU rwilbusul diapnostics)

CHE

CHEF

CFF

OFH

O

Lk

TP diaenpetios = Boul THLL OFF 0N UN | OFF Ork GRE| QFY O
Bool TA L Cwithiou Lagnostics) SGFY OA  UON | OGFF O GFF O OFFD OFF Orl
OFL dingnnatios - Hoot TIV 16 O O O | ST O OFT | S ON

Bool TIOTLE Oeubeun Jiaraoslics®

COME

i o

CFr

CIPLL disgnostics o Hoat (L
Booi DLIL Cwallisul i nosioss)

CRU Glagnoetivs =+ Bool O

Baot PO {without diagnoatios)

aor'rF

GTT

EE T

O
U3

£

)

K

FF

arr

Note N = logic U, OFF = logic L.
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433 DLI-W Serfal Line Loterface and Real-Time Clwek

The DL11-W (M7556) contains § swilch packs labeled 81 threuph 85 Bach switeh pack conlaing
gither & ur 10 individual alide or togale swilches. The switch packs wre lubeled with each switch mum-
bered 1 through & or 10, Each pack is also labeled shawing the an and off poesitions (Figure 4.4,

Figurg 4-9° [FL01-W (M 7856) Switch Localiony

4-17



Swilch selections ain e DLLLW allow ehe inerfice to directly replage s DT-A B O, or D in mont
wpplicatiens. Through proper setriog of the switehas, the uasr van selecl the desired baod rate, charae-
rar simz, etop-pde bength, marity, ereor detechon, and 20-m0% currain [Dop modes. Tuhble 4-7 Livis ihe
Tunetion of =uch of the swilches The swiwches are vsed separatcly or in conjunation witl olher switches
toe solent ol parameters dizenssed in the follawing puaragraphy.

NEOGTE

ki Foxes other cham BA13V-T, there s oot seffieicat
drive capubility pothe 11005, signpl to drive muitiple
iads, Sirce each DLIT-W coastibwies & Toad (even i
the boe clock is disabizd by the seichl, nlfiple
DLIL-¥'s §1 a box will crevinad ihe 170 I signul
gansing ling clock failures. To sllevisde che loading
gflcet of the sddilionsl DLIL-Ys, remove resistar
B63 fvoan nll DEJL-% onndules excopt the nne being
peed ax 9 jime vioch. I molidnle (2L1E-¥'5 3re used
o che game wvstom. the Hoe clock mnsr be smatled
i(¥iz switches) only an the DLLE- being vsed a5 a
Yne clogk,

Ta the following deserintion, the awdteh will be indicated By e swilch gack and switeh number {2z,
24-5 fodicales ewiteh pock 4. swilch 3)

4331 Devier Address - The stupdard Tmibus address assiznmenl for the congcle devices 1w 777500
However, the address of the BGLLIL-W may be selscied by the [ollowing ssiiches:

Address Wit { orresponding Switch
L 533
(e 8532
S B3]
7 3 S
[Ha 534
o h5-9
£ 53-8
3 53-7

Mute: Switch 0N = logmeal 0; OFF = bgeal L

Tizrure $- 14 shaws the hit valogs for he standard address und Lhe corresmondanee between the podrese
birs and swilches.

08TaL ADDAIRS | ; | 7 | * c | u | n |

ARCNESESIT 77 1K IR g 13 1 11w oopp dd nr 6 B na N3 pE O7 oam

1 1 . I o !
_um:1|1|~l| ![1 LI O T S I A 1]1{1[0 1] -:l-:n!
L S - A

P e—
SPALCH MU FACE 51 - Az 4 5 =& oy e
MOT ST WOT RUITEL
BRI mETAULE SELECTARIT

HPITGH G = Lagie 2 10 F = Laagigal 1

104705

Figure 4-10 DL1L-W Device Addross Selestion
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The ewitchies may be sct uo that the 1XL11-W mezponds o any address walhin Lhe rungs of TELID o
EEEE S

4312 Veoter Andress — The standard vevior a::ldjl'-:r-r: amigmnent e the console device js 960, [he
vaclor pddress may e selected by the following switches:

Vewgur
Adereas B Carresnsaring Swirch

(iR H2-A
a7 827
[ 16 52-3
05 521
e 52-

0% 2.4

sitle: Switch OM = logical 1 OFF = lopmeul G

Figurs 4-11 shows the bil values for the standuzd vecloe address and the cnvresfondence belv el
Acdedresa bals wnd swilches.

i 1AL ADDRAFSE | C ! n i | ] | 5 I !
ADDEESS 9IT 14 CT- S T U T 1 B - N v - (1 TN O - [ N { I v

[d 1% 11 (]
R - | .
-,.x-r.-.ln:-lznlu|_nJu ol oa -:ui-:u o ul-:n||'| n I n|

ERITEH RA i ACE 20 A E ? » 4 BN —v——""‘l

MHOT E/MT5H BFIFOTRILE FOT SR
SeLeECI&ELE

ST e opernl 1, Uk = Lugnal O

17 Ah

Fiparc 4-11 TLLI-W ¥Yestor Addreas Selection

£.3.35 Baod RBate - Switches provided on the BLIL-W allow the nser to selecl indepzndaal raceiver
and transmiller bend rates. Vhe following shows the eorrespundence betvreen switeh positions gad
biand racsa,

L HH"-‘.T:I-'n .I.-.‘miti!:me L _ _
Tranusmn: R
Hauwd Hate Sda1ip w1 M3 nd Sh-l A3 ol
116 L R L) O i FH il g Orr
150 LTF il i ¥ 11 OFF CFF
26} N QT o B OFF i Lt
FI] Y CHT 1Y T M OFF
12141 L) i QFE ] S rF o
2 Oorr oER OFF I\ ':!]"'{ l}:‘w_l
4r00 OFF aFT 7] 1Y hy O
RaLaH | O O O-F ) :’JEF O




334 Zl-mA Cwreett Tospg Vede — The 120029 provides oeo modss of operatinn (aghre gnd
passivel for vse wills 20-ma current loop devices. Tn the wetive mode, the 1L 1YW 15 Lhe saurce of *he
Al-m A envrent {all sandard DET Te:rminzls}. [n 1he passive mueds, Lhe silernal dovigs musl provids tha
leqitired vurrenl (RAJE, LASC, and ¥T52 options]. The lollawing shows the switch ssttings for the
uiiivs wnd massive |'|'|I'3'fll:" far the trangmitter. Teooiver, and Faper likee reader enuble

Hurroh Pagibone

Tramseniter wi-i Hi-Z 543 58 517
Aelive O L1 K ER O
Passive OrF iAFT iy M OFr
b e Eivar =6 M3y 53-8 =30 ALY ]
Active O OFF e rr iy
Passive O (! OFF LB T
Faper I'zpe Reader Fuable 51 oY &1- o1-2 S1-EN
Mulive (b Grr k]! (FF O
Pazsive noeT ) ol O FF

4335 Dutn Penwel - The daly (ormat consists ol wstartbal, 5 o & dats bits, @ parity bit {oe oo naricy
bith, and 1, 1-1/2, ar 2 stop birs, The following shows the switeh seloctions tor the desived Grmet,

Mo af 13ara Ewiiel Posiiions
Biks / Charseber 8544 5d-3
A L L
6 LW OFF
7 OFF Ow
5 ObFE OFF
v 00F Sbog
Hits; Chigractar bt B
l i
4 CHFF 0,5 srop bits with
5 lules badn)
Parity -
Frahle ™
Dhisable OfF
-2
e I
Even OFF

4.20



4.3 .4 ENLELW Compsdbilicy Switebes - The 1200129 cun replace o 3040 B O ar D in meost
uppicetions 1] the following sedtehes sre e properly.

——rmm g = “

Tumting =wilvh Dsoriptlon

Breuk Git 54-1 The break kit is cnabled if 54-1 15 in the QN Dﬂﬂiﬁju‘;
' 5d-1 shouid he OTF 0l replacing o GLI-& ar W11 1-E
sned OM A replacing a DLI-C or DL LT

Frror Bits g4T Eirer bit renorting iz enubled i 54-7 i3 in fhe {™ posi-
ginn. 34-T chould be OFF O ceplavineg a DLIT-A or

DL1LB ard ON il replacing a DL1-C or DLIE-D
Boenl-Uime Clock £4-0 ynd The real-iime clock is cnabied 7 35-% is in the OFF pos-
b ] dan and 53-10 i8 in the OM position. Te disable iha reai-

time alosk, $3-9 must be O and 83-100 muse be OF T
The real-lim:= clock musy Be disabled iF the DL 1T-% 1y
| nul Usee e cbe console terminyl control. T beath 859
I and 53-10 are QN the DT LW is eed’ 4w e Tine clock
o ly and the azrigl line unit seciion does not cespond 1o
any uddeess [T the GLT-W i wied ag 3 line clock anly,
the address selection switches musl be sel fur 777346,

Table 4-7 1315 each ol Lhe swilch pocks wnd the assaziated fungrion of sach switch.

Table 4-7 DLII-¥W &Switch Huncians

Switen Paek Bwitch Ma. Frinskion
I |
z Transmilter [Avive/Pusaive mode of 2kmg loop)
3
E Rewder Enable (aclive/Passive mode ol M-mA loap}
.TI
fi Transmiiter Aciive/Fassive made of 2lema leop)
= .
" o
. Reader Enable [Active-Passive mode of 20-mA loup)
1o
et — — e
2 I Mot Functioial
2
- -
4
5 Veolor Address
&
7
E

-]



Fadle &7 LL1L-% Swich ¥Fanwlions (et

inch Pack mwiren P, | T T IR T
3 i Trunumitier baud Tate -
2 Receiver bund rule
1 ) e
4 Transmitigr haud rate S
5 Receiver baud fale B L
o
T
E Eeveiver [ActivePuszive mude of 20-mA lnap)
9
1dl
d 1 Break enahle .
] 2 Farily select (0dd or evei)
a Mo af Dhata bits
4
a5 Mo, of Btop bifs —
5 7 iirily enable
i Prror mt enable
B Mot fanctienal
) —
n Transmitter Buud selsct
_ 5 - 1 _ _ _—
g
L
4 Levics Addresy
5
&
7
i R
g Eeal-Timc Clock knable
i 11

4.3.4 X511-EP, BMS1-FP, and RMST-FP BI0OE Momery

The MS11 MOS memary mudule (7847 has one switch puck conteining eight individual swirches,
T'he switches are identified by evched lerters A-J an the printed ciecwit baard, Switehes & throvgh Foare
wsed Ly select the memoery starging addresses and switches F through H wre avcmnally in the OFF
peositian For BLIP-11 704 seslems (switck H is ON if M311-JP memory 18 used). Table 4.5 shows the
correspondense betwesn the gwitch s=ttings and the addresz banks aesigne:d o the memory module.
Jumpers on the module 2llow moree than one 4K addres bazk w be assigned. For example; the B1511-
1T L& memoey) wowld requite ail four address baiks, When switgh H is O, bank Trisenabled. The
fallowing hsts the memories by sice and indicates the jumpers insialled (and getiing of switch 111 for
normal wse.



Eyeied Pair Commeetad by Jompars

Muowsry Menwey _ | Switeh
Iraaigmating Size woiwy | wiows ¥Wi-wa | i
HY1-BF 4K H ] g GUT Ok
M5I1I-FT 2K i i LN | orT
VMST11-0P [} ™ Hg! Im O
- S - — - A _
Takie d-B  Switch Scetiaps Tor BAB1E Address Assigumizues
L _i's"-r:':ch_.‘:-'reimicu

A B € T L Bunl 4 Eank R Kang € Bank T

Lor o1 0w B-4K. K R-12K 12-16K

l [ | | 5K H-12K 12-16K [ eil] 4

| A - | 17K 12-16K 620K 024K

L I 0 0 | -18K =2k MI=24 K 24-1EK

. L ¢ 0 O 16-20HL 20-24K 24-IRK

1 0 | 1 i i) 4 24-HK

I | [ 24-1K

o
-

Seritoh GiE =l |
Switch Zv=logic 0

T =neble hank
A judpes
AT g i

To eaable bank
R, jumpsz
Wi-wa2izIN

+A.5

RARAL LCF Core Memary

T enable
badk O Junmpes

Ta enahle hank
v, switen H s
(L

WE-G s [N,

The MMI-CP core memary modole has ong swieh pack (B33) which contains cight switches
(R 3R Lhese sudtehes wre used G0 select the Unibus addresses that the 8K meniory will secupy,
Tulle 4-9 lisls Lhe memory bank, Uaibus address range. and corresponding switch positions.

Tahiz -0 BIRII-CP AMoemory Address Selection
Riamary . Umibas addeoss Swit_la.'h Sotiings T
Bash Baxipge W, 2 AWE 4 NWE D MW, E
(I KK CRIKI0-017T76 (1N N oM G
sK-1ak QAGOGO-0T TG orT ON OH i
[6K 24 1NI0-12377746 ) OFH 3N o
Ik -2RE THIIO- 157778 OFE orT CM O™

Motz O = dagic G OV F = o |
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434 BAMI-GYE Core Remory

The BB T-D% core memary module conweine folr fumpers (Wl W3, W3, Waytoar are imatalled (o
removed) Lo seiect the Lpibus addresses that the [9E memory w0l aceupy. Tahbe 4-10 bals Lhe imemary
bagk. Llgibuos range and corresponding jumper ssspnmest.

Taole d=18 ¥ 1E-0F Yemory Addeosy Selection
% ) LT [ Uleibus dibross T -.l-lmrer--n.';gl_rnmeut
Hank: Kanpe Wi Wi W3 i W
(K : COO0-0TT T8 HIT oL OUT | INM
RE-24K QA1 377740 CouT ST IN ouT
THH-285 LXMII=137774 oLT oL LM 1N

Mo ON = logis h OFF = legis 1,

4.M07

WA Fardty Dondcolicr

‘The 7450 Parity Control module coniwing fovr jumpers which are tzed to delermine the Limbus
eddress of the Control and Slalvs repister (8K ). The follewiog shows the carreapendenes helween 108
CSE address aed jrniper atrangemenl

Jomper Arrangennzg
£5HE Address wd wa wi Wi
TR i '} TW ™
BRI i ™ ™ I LRI
N I I~ LT IM
TN I Ity CHIT QLT
TIEL I our [N 1M
EErA NP En OLT I QT
TIZI4 I our oL I
T2 00 1 ouT ours QT
TT2120 QuT IN e I~
A2l QLT ™ H oL
N4 auT ™ aQuT ™
T4 ! ouUT I~ QLT CUT
T | LIy ¥ QLT iM | N
TiA132 OUT oLT I QT
™24 ouT ouUT OUT il
26 OouT ! Qrrr QuT 21T
Wode: Tamper IN = logic €.
NUFLE

Thera is no corraiarion hetween the (5K address of
the BETEST wad the memocy bloekizd il coalvols,
3ndr e MTES) is peqoived in each baciplans con-
Ssiniog pacily memsrs,
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CHAPTER 5
INSTALLA TION

i OLXERAL

This chopler praovides fhe laformation nesessary far site prepacatiaon, unpasking, inspesticn, and fise-
lime stact-np oF the Bagic P01 A systen:,

2 SITE CORSEIRREATTNS

The comnui= room snvironment should havs un air disinbation srslem (o proviles sool, well-
Lltzred, Livcoidified wic. The oo air peessuie should be ket hipher than bl of adiacenl aceus 1o
preveint dusl infiiraon.

Crompueter srey envitarment sin have 3 substantiel effee: vpon the owerall relinhility af the syetem,
Lempmature oyeling and thermnal grudieats induss lemporary or permanend misroseope shanges in
rnalertals thel cen aiTecl performanve or endurance. Fligh lemperalenes end lo iforease the ruie of
deteriorulivn Jor neariy every mualecial. TTgl abeoloe binmidily (dew poinl} couses moisiure nbeoscp-
Liogd that can cesull i dimensional aod handling chaaees o papel apd plasic media (line peiole papai,
catds, papor tape magnctic taps, el

v hurnicdiey allves atatic sigctrieity tn build up, while lack of air ck=aninese resoltz 1o dust thae
redwizes lope lile und [eads Lo gncessive head wesr and surly doly errors inoall meving mapgnebic sturage
madio (drems and diske). This combinwieen of slubic glectricity und airberoe dust is especially detel-
merlal Lo oasonele Lapes.

Vibration ¢an alsa sansc slow degradation of mechanizal parcs and, when sovers, may cqese errors o
disks and drums.

IHordvare errors can also be caused by eleclromopnelic oiigeiecgnce (EXMT) EMI sourses Lhal have
Bocin Koo Lo cange faldices include: radar istallation. lightning sirikcs, power iransmission Hoes,
vohigle jgiition systems, broadoast wansmiriees, arc welders, ate.

5017 Humidiry and Temperzaame

The PTx*-1174 sysrema are designed tn operate in & f=mperatwre rangs of 5% O (4% F) oo 50° O
CEA2% 70 b a retative humidity af 10 eo %5 pereenl, withoo! eondensaiion, Fowever, syslem con-
fipneations ihat vee 170 devices, such as mignel iape wiils, cord readwrs, dishs, elc, reéquirs an
aperational iemperacire range from 137 3 0a0” By wo 275 O (807 F) ot a pelativs humiditr of 40 ta &
piercent, withawt condensation, NMaminal eperating conditions far 3 sysrem sonfiguration are i iomper-
ature of 20% 3 {70° 5y and § relative hemidity nf 45 peroent,




522 Ab-Conditlondng

When uscd, compurer roam air-gondiriening cquipment should conform to the requirements of the
Standand for v tnsrallotion of Aie-Londitoning and Veniforing Sysvems " Non-Reshdondiel) K. F.0A,
i, WA, wn well oy the reviicementz of e Stendeng for Rlectronic Compeaar Seoteme, NoE FoAL No,

T3

5.3 Agombezl Famping

some perpheral devizas {such an hne printers and magnetiz fape fransports) ang quite noigy, In instal-
laticns that wse s proup of high notie level deviess, an acoustically demeped osiling wiil reduce the
GITEER :

S2.o4 Liphling
IFCRT peripheral devices arc part of the svstem, the iflemination surrounding thess peripherai
shnuld he rediuccd to enable the aperator to canveniently observe the display,

ELE Epecisl Mouniioy Coodileny

IF the evatenn will be subjecied to folling, puchiag, of vibrados of the ctounling surlfoce (g whoerd
shiph the cobinedy should e securaly anchored to the installacien floor by tousliog balls. Suice such
inzrallations reguire medifizarions to the sabinets, DEC must be norified when (e order iz placsd o
that the pocessary modificatians can hg mads,

5.3.6  Stufic Electricity

Slatic 2iecteicy van be 2o wunovande 1o operaling persoanel aind can {in exiceme cases) aliect Lhe
operational chiaracteristics of the POM11:04 svarem and related peripharal equipiment. TY cacpeding s
installed an e computer floot, it should be of o oype desigred to minimize the effcets of sratic elec-
tricity. Flanring congisting of weial pancls, or flooring with metal cdges, should be adeguately
aroundec.

53 LCLECTRICAL BEQUIREWERTS

The POP-11,4 syslem can be operaled fromt o 115230 Vo £ 10, 47- Lo 63-H2 power souree. The
primary ac aperational vallages shonld be wihin (e defined iolsrances. The pristtary power ouilels ul
the installation site must Be compatible wiih the PO A04 prinary power npnl conngctars, or
compatible wich the primary power input connectars of the 861 Power Contealler if the svsiom s
cahinet mounted. Hefer to the rzlated mounting hox manual for desails conceming posrer
TS WITEM N ES.

Two tvpes ol conneclors ace used wilh the PTE-1 5704, dependiog o whether 1Be sy stem is conbiptired
for 115 %ac or 230 Yac operation. Figure 5-1 shiows the plug portion of gach connector and 2 iable
provides specifizations for both plugs and reccptacles.

If the ayarem 1w caninet movnted, the 3261 Power Controller s wisd. The powsr contraller cequires
dillerenl connectors (rem those wisd wich the BAT-L or BATT-K maunting nox. The 861-C Foewer
Cinlroller is veed Ter L1 Ve operution and Lhe 8808 1y wsed Ter 250 YVue operulicn. Figure 5-2
illustrates these conneciors wid the associaed ble provides connector speslicalions.
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Figure 31 Connector Specitications for BAIL-L and BAILL-K Boxes
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S3E Syvstem Creanding

The POD-11/G4 J-prong power gonnectar, whed iaserled e 4 properly wized receptacle, shocld
graund ihe camputer chassis, TLis unsale o opecals the computer wnless the cass iz groundsd becaose
neemal eorrent icakage feam the power aupply flows to e metal pants of the chassis, I the intepniy of
the graund sireait s queslivnable. the user is advised to measure the potentisi bebween the cormpuler
case and a hnowen ground with o veltosler, or (2 nofy your Fgld Serviee represenlaie

[ ¥

Cummpu e svsiems are often scngitive to the interfevunos fresenl en sonle as powsr Hnes, I the copil-
puter is 1o e ingtalled in an eleetrically awey erviconinginl, it s ASCEE3a0Y 10 Provide primary power tn
T coraTHITEr O 4 SenErdle pover line froo Lphling, Alrconditioning, oo, 10 that computer npeyabion
iv not affected By veliage surpes of uciuatioas,

-fu._-,- s e s regarding power requitcmgnte ganad installavion wiring should be directed to e DICET -
AL Sales cepresentative of Fizld Scrvies enginesr.

f.5.2  Kpecifications Summary

Thesivsl
Dhimeisions
13, 5-cm ¢ 5-1 Fd-inich) chassy [3-i/2coih % 84 cm & X 48 om |
(5174 in h 2 25 4m w ¥ 1940 1)
26 3-vn (140-0 7 2-inch} chassis Jacml X & ctnow = Qe |
(1G-1:2in h % 2500w % 1940 1)
Weight
P A-cm ¢ 541 0 chossis 20 kg (43 110
20 3-um § 10-1 7 2-in} chassis 3 g (110 R
Expansion Space
12 3-cm {51 d-11'|"I chussts T slols
26.3-vm 1II}-] -ind ~hassis T zlots plus space for 3 syskemn umils
Elrcirival
Srapem Povwer 1152330 Yoo & 10%, 47-63 Hr
10 3-vin (51 24 chasaiy 350 W
260 3-um ¢ 10-0F 2-in} vhassis BRI W

Logic Power
HA11-1. [13,3-0m (51 /4-10) chussis)] 25 A availuble [or processor bockplane

BATI-E [26 doms (10-172-in) vhassis] 23 A avallable for procoseor backplane and 25 4
avaitable for expander buckpianes

3-5



The fellowing is & Harof typice] FOR 110 components and the curreat reanired for cagh, Appendiz
5 proddes curtent reyuirsmenls ond olher pertinent information for FIXE-11 cpiinnal squipment.
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The basic FOE- 1104 gystent is shipped in the nackage whown in Uigurs 53 [26 3-om 1i1/2-inch)
mounlicg bax) or Figurs 54 [13,3-gm ¢5-1 /4-nch) mounling box]. Pleawe stody these tgurcs before

unpackiog (o compsater.
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5.5 MODIILE UTTLIZATION IR TYPICAL SYSTEMS

Figurs 3-5 (4-slol backplane) snd Figure 5-6 (%-slo! Backploie) stevw the module plagement in typical
POl 1AM systems, Reter to Paragraph 4.2.3 [or o delailed discussion af the backplane module
uiilizaticn,

a1 et S SR md 1BE OE Kenees

L1l n [ L E F
i FATP RS O U
E FRIET | DL 77! o Uned 230 dok

I
hl PALT 1L P e 110 Wl Py

N (L H B -[ Cns SPLE elul

VWAL or Unkraa U Lennemae

Figurs 5-3  Module Tiilization in 4=5]ot Backplone

S8 IETEAL. ISPRCTIMN

Aller unpacking che computer, sxtend che wire frame asscinbly concaining the logic and power sub-
uesemhhies. Beler Le Figure 5-7 Tor the | 3.3-om [5-1/4-inch} box and Figure 5-8 for the 26.3-¢m (10-
1/2-imch) bea, Exemine the Tullovwing arews.

1.

-
PN

Check the oveirall appearanes for seralches, denils, chipped paint, dust, ete

Check For loose or mizsing hardware (f.2., screws, nuts, ec.).

Tuirzgle ront punal svdtches to muke pertein sach switch apersies frocly and unrestrictad.
Examine backplone for Gent pins.

Cheok power and cossole harness for proper connection o the power supply and [ront
consale. Refer oo Higure 5-2 for sonneetor placement and to Paragraph 4.2.2.1 for copnetor

PN Louailons and sIEnui ssueEmments.

Ezmove e shipping brackers from both the 3471-L and BATI-K haxes.
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57 TYPICAL BWTICH SETTINIGE OF MUOGLULES

Figtre 5-10 shows tha iypical switch sotiings of cach of the modulss in the syscem. The specific settings
for a particular veor's syetem will depend upon the configuration. efer to Paragraph 4.3 for 5 deta’ied
giscussion af the switch Fangtiona on cach moduole.
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XSS Farity CSomtrol ker
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Jompei 0T Lwgic 1
=421 7

Fieure 5-10  Typical Jumper Plavsement and Swilch Seilings of odules
{Ehesi 1 0 7}
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S FRST-TIME STARTSU'P PROCHAYMIRE .
The folhvaine slari-up proscdure showld be periarmed in sequence and no sicps should ke omigzd.
the provedure requires the following,

e Rerizl Ling Contreller (TPL11-3% o 2guivalent) is installes
a (Congaic termmine] 1w O0-LINE.
¢ Omeraloc’s congale (XY 1-LA) o praogrammer’s consele (Y 11-LE} is inseallcd,

o Al BIYDL switches are OF K,
WARMI M
Flavieg (he power s%lich [n the OFF positios dues
ool prevest ne pemer from beinyg applicd du sume
areis of the computer when the lioe cord is pliagped
fate e ac receneacle.
Slep ]
1. Place the pawer switeh in the OFF position.
2. PFlug che ling cord inte the az recepeacle
. Placeche HALT/CONT awitch wn the CONT positicn.
4. Piaos the OUTAGNCETMIZEY switch in the OMN position,
Mrep !

Liheck JTor the Tellewing indications:
[.  Foazromtion
a I power iz lor GO0

i HATT steius indicaial on or blinking {44 TT mdiceter 19 ol il batlery Dackup aption is not
TraEsenll

4. {ansale terminal printed repister printeul and prompt charactzt B,
LOTE
I switch 2 of the BB is GHFE, the BOOT INET
swltch sk he pressed and releasad to got the regis
fer printout ane prompt chareeter,
5. RUN indigator on.
srep b
Perfurm Lhe Tellowiong quick sorification routine. {Heler to Puregraph 6.2 I aoy of the tests vield
incerrech resuls)

Actinm {orrect Hesult

U, Load address 173024 wnd examine L. The contants will be 1700
that lovalion.



L,

Siep 4

. Toepe 2 Dol commeus for & nos-exist-

gl devics.,

Laoad address O Examing loeation G,

idepoait. 77T ince lacacion G angd cxam-
ine, Jtart.

CBEALT the prissessor.

CCOMTinwe the proesssor from e

haltod state,

CHALT the processor. Inibiste  the

BOOT funvtion., Kawve Lhe
ITALT ACONT swiich back v SONT
KT L-LA andyh,

2. Repnater prialoul will be cyped on consale ecmi-
nal apd RUN light will be ci,

M
U the MYH-Y T ia implamentad, thie acion will
rewlt o s pewlf, (., regisicr printoot is not Svped
nad BUMN lipke i 203,

-

cThe kgyboard will na 'anger respond and che
AL light wiil be on.

4. The RUN Lght will be off.

. The BEUN liaht wili be an.

[H

. Begrister preclont will be typed on consols leroi-

nal, The “OLE PO widl be G

MOTE

Bekarn all switzhes io Hwir proper pusilions,

Run the PRP-11:04 dizgnosric as follows,

1

Hooterrap load a diagnostic fram a periphers| device a5 deseribad in Paragraph 2,1.3.5,

After hooting, refer to the diagnastic writz-up for instructions. Let {bhe Bisgmostic tun for

LA Paisiss.

Table 5-i lists the diagrostics associpted with che FI2P-11/04 sraoem,

w1

¢ hack of Standhy Qoorntico

After proper operativn of (e computer has heon verifed by the diagnostics. & choek ol standby
orerativm (BAT-L only} can be mage as Tollows

]

MNUTE

MO8 mewory pmsi be installad in the svsiel (o

muake ks check.

HALTF the processor i the consalel

luee The CFT/ON/STHNOBRY switch in the 3UNDBY posidien pnd check Lhe foliosing

iridicaiians:

a, 130N indicator will go aff.

k. BATT indicator il be on blinking. {BATT indicator will be off if battery buckop s

nok presenlh

a
'

Remain o the STANDBY maode for approximately 1 minute

22



I Conrlaue progessonT l:J]'.Ii::I'd.L on Tecin the baligd state and EJIFI-Z‘E the OFFONSTHI:HY

switeht in the ON position

Perun the PirE-11/0d CPU diwgnosbic [h-":!k WNDEC-

Dk A A0,
Tahie 3-1 PDRI-11/04 Pdnpgnostio L
Titie i Mumker
D115 7P Test BlAalMIFEC - KEA
MTE

'This disgnestic is lso implomeniod
in the STAMNDEY check |Paragraph
&1

PLD-0LAE Tran Vesl
PO CORE Memory Exerciser

Cromibined Parity Memarye est
{if sysleny COUTAiNG Hamily memury)

FO- L1 Fower Full
(if system contuing core memory or WO
rreamery with ballery Backen)

LFLIL-W Sepial L
DHagcostic

ing L.onitf Keul-Tine Clock

HOTLR
The DL1E-Y diagrostic is prelvered; howsrer, it is
acavailable, the follesinp dlapwostics may b
implemented.

ELIL/DLI1-A Mcletepe Tesl
(if syerom comiaing mmscle gerial line uoit)

idne Vreguens: Clock Test
{if lhe line (cegeency clock is enabled)

Bl AEN AT 1-13GKAR
AMaAINGIC ) -DEAEMA

MATHDEC-1L.DIMFEA (Ecov, T or baiar)

WMAINIEC-U- AR AQ (Bev, [ oo laler

R AINDEC-11.LZG LI

MATNDEC-11-ZZKLA (Kev, F or later)

FACNIZEC T 1-DZEW A (Fev, E or later)

5-23







(CHAPTER &
TROUBLESHOMTIVG

G0 POPOLTM ITTARACTERISTICS BLRMARY
Thize parapraph acovides a listing of aperacion snd imataraton notey geculier Lo e FOP-17 /04

L i

| o]

.

o 1.2

(Y]

Lan

n.

Dparaiion (KY E-1LA)

Proswmr the BOHETINIT swaleh while a program ig running will sause that program t he
# horled.

The voensole emulator will eeept octal numbers oniy.

e cnnenle emulubor will weeept even addresses eanly (Le.. least significant digit meast be a0,
2,4, or al.

IFiret outal auatber vped is the most significant digt.

The eongalz cmulacer can acoept un to six oclel dims T all six pumbers ase inpat, the moast,
gignificant pumher must he 4 sere o & one.

M ihe proprum couses 1t syslem (o halr, he HALT /COR'T switch must Pirst be placed n
the HALT position and then maved to CONT 0 resume gpershon.

Dperation (kY Li-LE)

Fupming and deposit functions are opseatlive only i processor (8 haliea,

The comiral key (CWTRLY must be pressed o eaable the initialize, halt/wingls stenp. contin-
ue, slarl and oot funcoons,

The disglay muost be clesred belore gntering wny new date.
Uhe programmer's coneole requices an [E-bil address,

Tm order Lo single insteuction step e procgasor from a given sturting address, the program
counter (RT, Unibus address 7377071 must be loaded with che sturling addvess.

Fhe BUS ERKE indicator vellecls o bus emror by the congole only, The indicator does not
reflest hus crrors d we b the processar,

-1



G, 0.0 Lo=inilwiion

1. The KD-D provessor madile (M 72630 mual be inatulled in the first backplang sior of the
Lunieril.

2. The MOIC2 terminater module musi be wnaLulbed w thie Jast backplane glot of the svaoiem, The
RISI0Z muet gof b ingizilad [ o modified Unibue slol The modified Uoithun slotn are:

1ZiX01-CK - Blats 2 angd 1 {secticns A& and By
12i311-13 - 8lots 2 throogh § {sections & and B
[ -PR - Blote 2 through B (scctions A and Bi

Y Slot Zoltbe D¥OIL-PX s noLun SPC slol Blot 2 can be pecupied by o memary moduele only,

4. The 1M CGFF position af the power switch does nor pemowve ac power from the sslem. AC
nvwer 6 removed anly by disconnecting che line cord.

5. The DO hght indicatzs that de power is applied o the logic but docs not imply that the
mrwer 15 within reyuized levels.

a. A bus praol jumper card (GT27) must be pleced 0 oconneclor T ol any oneseopied SH
goction or grane cantinuitr will be loar,

T, Umibus vubdles (e, BO-AY must never be plugped inte & modifisd Tnibus sict.

. In boxes orher than BAEL-L, there is not suificient drive capabiluy on the LTC L signal 1o
arive muitiple loads. Since each DLLL-W constiteees a load (even if the fine clock is disabled
by the gwriteh), mulciple THLL -5 in @ box will everload the LTC L signal sauzing line clock
iwilures. To alleviate the louding effect of the additionat [3L.01-Ws, remave registor E63
Friem all DL11T-% modoles exoent the one beng wsed 55 o line clock . I8 meltiple TILI-%Ws
ure Wied on Uhe sacte sysieta, Ue e clock miul be enebied (e switched] ofy on the LT -
% being nsad v a line clock.

6.2 TROGUDLESHGOTING PROCEDURES

This purapraph providey the vser aath a quick methad Tor solating major nroblem arsas of the syatem.
The guick verilcation roulins consisls o seven Lkt thai shouwid be periormed inzequence. The ussoni-
aled Novwochiorl For each test lists the possitle problam areas chet may bave cauwssd incocret st resills.
Each flowsharer 3 accompanizd by g elailed explonation containing addicicozl] w@ess 1o help fturtber
isolace che probisin, These frondlesAcoling procedires aeseeme le! ofie system Fas Beer Instedled el
vorfigured aecording 1o Choprors ¢ ond J o thar (e WA swliches wre sof g in Flgnee 8

0.2 Quick Yerillealion Rouiios

The yuivk vendicalion tests sheuld be performed in sequence, IF an inearreact resalt is ohizined, efar tn
e Howehan and explanation associated with that wst, Chese procedures are applicakle for both the
EY1I-LA and optional XY 11-LE zonsoles,
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P

b

Arian

. Tarn LT AL

Load address 17304 and examine

Lhil Iacacialn,

T¥pea tivot command Tar 2 ninn-exist-
ent deviee.

Clrad address © Erumine locaiion O
Deposil T77 tolo Jocation 0 and exam-
. Slardl.

. Halt the prroncessur.

CCONTine the processce from the
balled srate.

7. Halt the praceesar, Lnitiate the ROGET

fangtian, Wovc the HALT/OONT
switch buck o CONT (KYII-LA
onlyl.

Cmreck B esul i

. Repaster plintoul will Be trped on consals cermi-

nal and REUN fight will 3¢ on.

. The concents will be 173K,

. Aemater printout will be Lyped on sonsole erim-

nit] wod RUN light will oe an.

MOTE
if ihe MYML-N5T iy impleorended, this noties will
ressit in & hald e repisior primbow! is nol dyped

snd BN Bpld bs o).

. The kevboard will no longer pcapond and the

RUA ghr will be an,

. The RUN lighit will be off,

.The EUN light will bz an,

. Remuter pomtaut vwill be ivped o0 cunsole Lecmi-

nel. The “CLD FCW will e O

MEFE K

Retorn ali awitches tn their proger positions,

The feellowing is a brief explanation ol sach al the guick verhoetion lests:

Aviien 1

Tura power o,

Carrect Resuly

Rewister princout will be typed oo geasale 1erminal
and ETTH hight will be omn.

When the svstem i powered wp, the firsl Bve processor diggnostics of (the 9301 are execured, The

Al

L.

L,

La

1sbic Lesls performesd s

Tump sl (nodes |, 2, and 33 {Tesr 3]

All sinpte sperand instructions weats (e 1)

All domhble aperand imstructions tests (Test 2)

. Sinele voerand, poa-modifving, byie tese (Test 40

{i'ar ).

Nonkle operand, non-modifying iesl {souwrge mades 1 and 4, d2stinalion modes £ and 4)

Paragraph L3 contaias 2 deseripidon of eack of the above diagiosile tosta.
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Zinge the ffth diapnosie tewl has been performed, the 39300 will enter the ceputer display routine,
e consnds wleiype will prinl sul the contents of KO, B4, RS, and NS (Parupraph 20320 BES oon-
tains the “OLD PO osinee the microcode moves the contents BT loie B befoce enienne e power-up
rouline. The seguence of cegister contents i foltowed on the next ling b a promp? clasacier €55 which
indicates il the contale caulater is waiting for @ command, IF the prompt charaster is recsived, it
can bo azammed that & partion of the procemor, Y9007, consols interfues, conanle terminal, and
Lnitma arg furgtioming properly.

iTthe terminal does nal vpe ool the reglewer sequence and peompl characier, reler 1o Figuee 6-1.
Actisn Carrgct Begult

losd addre=sa 173024 und examing that Th= pontents will e 17 WO
Mrzu Lion.

Thiz we! checks a poetion of the corsoele smulator rowting and the swicsh settings of the RY3E61, IF the
contenrs of lacadan 173024 arg nai | THHAL tie switch settings of the BMY%301 a1e incornect. It is possible
10 receive the repister display ann pramt ¢haracter in Accion 1 without parfoomeing any 4iagnoscics,
All B930T switches shoold ke an. I they 2re not on, wet them eorrectly and repeal Action 1 Refer L
Figure -2 i ingarrect resadis are ohloined

Activa X Correct Hesnli
Tvipea boot command for a non-gxistent Fegistor printout wilt be typed on oomyols lerminl
dowine, upd BTN light will be an.
MNOTE

IF the »9MN-YT s ibpiemecoled, tids action will
resali booa bt e, regdsfer orbictoit B oof rvped snd
BTN light 1= ofi).

Thig teat allaws the user 1o cxecute the remainder of the BI2IOT dispnwstce withoul acigally Booliog
from 4 perinheral device The remuning daenaziic Lesls perfortied are:

L. Doeubls operand, modifving byte test (Tosl 4)
2. ISLK lest {modes | and 6) (Teost 73
I Memoiy tesl.

The bootstrap routine will fry to boat from the non-edmtent peripheral. Aller laiing W boot, the
comsole Lerminal wi!l lype the register printoul and the peoinpl charactee (§) Afrer successful com-
pletion of the rerainine diagnoclic esls, he uger cal assume thar a lavgs portion of the processar,
RI930], comsole interface. and terminal am functioaing sud that memary fun o 28K ) containg oo
major avors. Refer to Figore 6-3 IF the replstee printont and prompt charwerer are not recsivenl

Aohon d Carreet Reseh
l.ond address €. Frxamine locution 6. The kevboard will no lenger respond and the RLN
Drenesit 77T inte locelion G and examine. light wrill be on.

Blar

This et checks e ramainder of the sonsale functions, specitically BEPISIT wnd START. Rafer to
Tizure 6-4 i an incoercct responng i nbtuined.



Actien F Corres Kesnip
Tiall the processor. Tha Ki N Lght wall be alf.

This test ¢hecks the logis oo Lthe comsale and processor 1hat ks associated with ihe IIALT funetion.
Kcfier to Figere 6-5 10 the BRITN hehl remaims on.

Aclion & {nrrect Rasult

COMNTinug processar apetation from the The RN Lghl wall ke on.
halraa stato.

Vhiy teul checke ihe Jogic o Lhe copgole and procassor that i assopinted with the CONT function.
Kedfer Lo Figuee 6-6 00 the UK light does pod coms 4

Aehan T Currert Besuli

BHal: the nmcessor. Tnidisle the BOOT Berisler printont will be tvped on gonzole teemi-
funetian, MMove the IIATIT/CONT nal. The UL PO will he I,
swilch back Lo CONT (KX LI-LA oalv),

This tcet cheoks the BT sawitch on the gnnsale, the cable connacting the conuale aml 2301 and the
portiomn af the W0 sasociated with the BOOT (unetien. Befer o Figuree 67 iF Lhe register prinloni
und procnpl charocler are nat recgived of if the “CLID IC™ js wrong.



G222 Troubloshootlan Elewchores and Explosaious
This paragraph provides a chart and explanation for each of the quick verificativn testy.

Action 1 Cueresl Feseli

Turn puwer on. Bagister princonr will be tvped an consnle termingl

and BLU'™ light w3t be on.

Acion 1 nas failed if the register pringnut und prompt character ware not received an power Up, The
follawing svmptoms will help the wser lovule the problem arsu (Figuee 6-17

1. RBITM Lighe ilushes coce but does nod 213y o
There ure several possible problem arcas that may eause this symptom,

d.

oE

f.

The ITALT/CONT switch could be in the HALT pasition. Flace the switch ib the
COMNT position and repeat Aretion L

Swileh number 2 oo the MI30L may be 6 the off posion. Press and releass the
BOOT/INIT switch, If the repister printout and prompr charaster ate then reesived.
the oalr problem is that switch 2 15 in the off positian,

There mar be a prohiem with the consale termimal interface (Le, inlerfuce wol presenl
mavRtcm or not set to correcl addres).

The HALT SRANT or TTALT REQUEST signals may be cansing the L'nibvs 1o hang,
Check lhe BUS SACK sipnal ling on the MT263 processar maodule, ! thiz fing in [ow,
wace the error back frough the consale HALT GrRANT wnd HALT REQUEST sip-
mals, IF BLE SACK 15 mot low, there may he an mtemel problem witkl e console.

A problemn may sxisl with the progessor module (MT263) and wne of the st {ive
Jiagnostie vesz could have [ailed.

The H%3H moduic may be functianing incorrectliy,

2. RUN fignl iy off bul DC O™ hzht 1 on.
The DT O lighe does nol neoessunily indiculs ihal de power i willin the requiced levels.
Haowever, when it is off, it does indicaie (at +5 ¥ is nor present. BUS ENIT will tura the
RLN hght O if =35 % is present. BUS LIWIT <an be generated oy pressing the 2007 LNIT
weritch with the HA LT CONT switch in the CONY position (K1Y11-L.AY o by pressing
IMIT and CNTHL simultancousiy (K.Y 11-18), 1T the RLiN hight still dogs not wrn on, &
nreeblem may sxist with the canzole.

&0



LM light iy on.

If the RITW light s on bul the register prinni aod poompt character are nat reecived, 7
further lest may be pecformed to isolare the probigm amga, The ELUM fight, when an,
inlicates thar the procossor is not halted. Therefores if there wrs no other grrors 0 the
svelen, the KLU light being off indicates that & HALT wan enecwtsd by the processor or the
cojisole, The wser gan determing 37 the [Intbus @5 hung or i here 5 2 pranl prebiem be
iva lting and then continoimg procsssor operelion, This socon will igsue o hall cominend aad

il the Unibus s lunchiemiop the BTN light will 2o off sad thea bk on.

4.

(1

[

1f the RUM light docs aet ohgy the HALT functing and remaing on;

Check Lhe Grant cacds, [T 2oy of the sunds ure missing of lnstalled with the zteh
faing awwy irom the procesant module, all ihe Graat lines will go high {escent
PG Assertion of a Grant Hne will caise 1he MY502 to jssue BULS 340K Lound
e proceszor will turn off s clock. If the Unitws is hghily leaded, remove the
29307, 11 [nibuy % heavily loaded, replace the BI9A0Z vaily on {330 larminator,
if the cerister prinvoit is then rsgeived, there is & Grant probiem aod the uscd
shouid prosacd o step 2]

Check the BUS 840K signal lins on the 7263 module, IT BURSACK 5 anseried
low, then chcci the Crrant lines on the M¥302 maoduie, The NPG sgnal Loe
continued by backplans jumpers and net with grant continuly cunds.

IT H1I% SACK is not assericd. chesk che MEYW and 55YH lines ta sco if either
sl i wsseried.

I the RTTW liehl abeys 1hs HALT fuonction and poes off uad 1l beck on:

i1

['-i
“i
E]

£3)

i4)

A& consale feletype arror may he causing the program to loop v the RLATIY hit
Thig gondition gan he checked hy removing the interfuce, insecling 4 prand conb-
nuity card, and repeating Action L IF the RUN light goss oul afier perfotming
Actiom 1, the console inierlbes ar lerminal 18 ceilsilg the errog.

The pracessor ay be exzeuting 3 program loop m memncry (this is unltkely with
RS memory and i hattery back-ond.

Chouer ol Lhe Dirsl fve MM divcnostic teels mey hove Toiled causing (he processor
Lo execule o branch-zell wstieucion.

Anv svprom not described abows;

Cursnry choeks shoald be made hy the user if other symptoms are encountered.
i heckiag areus ruch ms power conneschons, modwi= nlacement, and swiich and
Jumreer selinies well help o solve most wmnle problems.
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Action 2 Corgoel Resal

i.tad addross 17M4 and cxaming thet The contents willi he [TI008.
Loxcaiiom.

Logation 173024 15 the address of the 25300 dip-awich peek. T8 Jocabion 173024 w exumiined and the
sontones aie mod LY 300, che swritches on tlie RI9IGL mav Be sal 1ooreectly. Tor 1hese lests, ul] swilches
an the MP3IG] should e an, if the gaitches arc sot correctly and location 173024 doez nol conluin
V2N, chere may be an MYAN murdwars falure. if some other symptam resules, an ercor in ihe inpur
format may huve been rmade o the consule ernuistor may have failed, Kefor to Figurs §-2,

SERFETOR : PN T PRMOBLFM an,:._l
Lamiame =¢ .
— T Fraar an TTEI _I_f" Dy st KRN ooy ab e
ard 1ezs 132000 -
—fs- KEEIN1 Hardwns r Failuees
HETION 2
i PRSSIN T PAFILLLES AL
S Ane ALl o pnTm ———f% lopurd Peemal uener
1
i—'. anmim smulaber [ fue
112530
Tigrure &2 &ction 2
Agtign 3 Cerrect Resnls
Trpea bot command (or o non-erstent Register printout will Be typed an gonanle terminal
device. and RITM hight will be an.
HOTE

Ul MPIOLNE s Dopienented, Uds sclied wiD
resulf i & Baln rle, ceglaler pricioet B nod (pped
angd BUIN light iz odf?,

I e BISSDL YA, YB, and ¥T7 versions} divpaoutie beyty £, 7, ot Semuory test Fails, the vesall is o halt
If the MEG-TE diapnostic lears 6, 7, and memory 1850 wre 02 auccessiul, the resull s afro v hall
Phercfare. if the RN light aoes off atter booting from & non-exisisn devices, it con be assumed
ome of the dingnaecizs haz falled (M23DL.YA, ¥ B, and ¥YF vorsions) o that the diaghostics wape
sucecaaful (MUYMN-YF anlv) Procesd ag fall ooes:

i TIall ohe procawsor and inidate the BOOT functinn.

2, HKeturnothe HALTSO0ONT ewiich o CONT (K LL-LA only)

-5



3. The seaigier fintoui will e teped and the value of he "OLD PC™ will indigate which ot

hue Failed,
LI P “OLD O 2o
(M- A (I8 -¥ E] i KRN B
Failed Tssif La%3] 173452 165630
Tailed Tesl 7 1A5350 173472 léaahs
Tailed Tesr ¥ ThE3T2 [T351d 16570
Failed Kooy Test [65536 1737h4 165000
AT asts Suecrsylul - - 0G0

it is prsmihle e Loil ol location (55230 (AMYIG2-YA), 173403 (RIFIDL-YI, or 163600 (MPM-YF] iF
address S0 does ot fewen SLAYHE SY NOC, T the memory lest Lails, addilional information can be
evifnated.

The rogisrer printaut alan meludes:

MOAM-YA and YE (SEEUTEARS
E0=Expgcied data M= Reveived dalo
B4=Reosived data R4 =Fuiling sddress
F.a—~Failing addre=s Re=TCxpecied data

I the expectzd dato aid recedved duta are the same, Jois dighly probadle that me imeqimidlent fellure anr
Been detecied if.e., lining of wargit prodfem) Other Tailures such as double bus ersars eonld sauwse the
RUN Ligho e go off,

L the register printaut is not received alier (he non-existent boat and the RUN hight remains on,
reloot the system via power-up. This wctien will reboor the system and will cavse the remster prmlodl
ta be reped. The wier can then deiecmine where the proccsser is running by exumining Lie 00 PCT

| mUMIMTCE | |_I'|:|33|BLE FRCELM ' H3 0%

Lo RLIMN lipht qnua sl 17 ===

Filncnnenc La. 5o 7 5iled
Powrnon g nees Baliwd

M1 YF unls sucesealul

Lnhsr

| SVTAI'TER | FURTHER TF5T

——i= [l ighs cemana Oy e Rrmroynae ot QD

T 0N S —

14220

Figure &-3  Action 3



Seitoi 4 Cuorievi Brendt

Luad addreny I BExaming lacation The keynourd will no longer respond and the BTN
Dreposit Y77 i Jocution 0 and examine, fight will he on.
Bari.

If am incorrect responss results from A clion 4 (ie., kevbourd concinues to respond, RUN light is off,
eizp, Lwn msaiblz prahiems may exist, The Inpud formu: un the termingl may have been ecruneuus or
Uiere ey b a Paolt in the RS300 frmwarg,

T OO I POESIELE 1L (T SREA b

AFIN Y — i hipz oracl renperea 8 Inpid Bl virer

L3  BYEESN Fromraradanir

1" =ACan0

figure &1 Activn 4

Acticn 5 Correed Resualt
ITull Lthe processur. he LN Lgnt will be off,

Hhe FIALT fuietion is injiaied und the BRI light remuins on, a problem may exst with the BALT
ERQUEST or HALT GRANT signals or Lhe vonsels may be maliunctioning.

| AVIPTOM | FrEssIRLE PROELEM SRE4, |
—— - .

ECIZIIHE ———————— HUR hiphl emune LI _—_—— m lieguas. prublam

F—= =u . s, pivbilaa

l—1- K11 e K1 1-LE maltoarcien

1" Ahe’s

Figurz 6=%  Action >

&1l



Action £ {.orrani Kesule

CONTInUG proceayor operalion e the The BUM light will be .
balied stare.

If the CONTinue Muncuen is ivplemented and the RUN light dees not come an, the conanle is
malfunctinming.

|_E-"|'HFT|:IM | B IELE PRAELFS ARC N |
LOTIGHS @ BN I erasiee AFF == == —————— & 071114 nr £% 07 L e lumetion

114217

Figure f-i Aptiun &

Aclios? Correct Hesult
Halt Lhe prossgsor. Tnitiele the BOOT Register printoui will he'wrped oin console termi-

funvtion, wove the HALT/AONT nal, The “k D PO will be 0.
swilch hack to SONT (KY11-LA onlyd.

If the rewister printeul does not resuit from Action 7, the boat cahie (from the cunsole 1o die M3
muav be faally or sonoecied imprapetly.

17 the vepisler peintour nesurs hut the wrung “GLD PC s reecived, che BOOT/THIT switch may have
been pressed twice OO 13-LA only or there may be noise on the beol vuble

S W PTC | | PLILSIBLE “ACELEY AATA |

LT 3= - =% Tegmies Frinlour eonol reciised — B Heul o Lnlr

. . .
SWnrTUm | | FoeZilLE 'ROBLEM &RFN 1
n

wee—a Moy O LD SR rareised T—h Ao un ot 21his
—— BEOOTITIT railch praecd 1o o TEYIEL 0 anlel

I i=1Zqu

Figure 87  Action 7



AVPENDIX A
K% IE-E.8 AMAINTEMANCE MODE OPERATION

A0 INTHUODLUCTY
Thiz chaprar covers the koypidd feclitics of the programmer’s cmysels wvaleble for hardware mainie-
nance of tha procesanT.

A MAINTENANCE RIDDE KEY OPTRATEOMS

The following delinitions apply o & subser of the same keys vaed in gonsale mode; however, the
foncticns ood eperaticns differ fram those in cansale moeds. In generul, gomsole mude Munclions ace
aot available whils in mainienange migae, and many keyvy have oo lunotien nomainteasics mods.

MOTE
Maointensoee mcdye eperndion (s indicated by ibe
AAINT iodicalor Telan ou,

In arder 1o vse the hardware maintenance foatures gvailanle 0 maimtenance mods, the mew letance
cable mst be cannosted hetween the KYIT-LEB interfuce board (R T85075 and the processor boarnd
{72631 Fyzure A-1). An excepaom Lo Lhis s the Mo, 5 {maintenance mode) eperation whish is wsed to
allow the comsule Lo examnine ur deposit e Memorr ar Device registers withont che proceesar being
eilbier presenl or Lunclional.
ik

Uive niginfengrce medle iz entered hy pressing the B,

¥ key arnd che CNTRI key ot the nams e,
Li%s AT (Muaimbenames Modeh - Used 1o display UToibvs address linee,

L. Tress and release the DIS AD [ov,

F. Lnibws address lings wil! be sampled (read onee) and displaved, e display will not e
updated as sddrens lines change.

EXAM Mainlcosaee Frlede) - Tied o display Unibus Data lines.
1. Press and rolease the BX AR koy

2. Linibus datz hnes will be sampled and displaysd.

A-|
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Wrssn

K% 11-B Inteclase Board
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HEU/HE (AT ainenpnce Mude) - Aszerts MANU AL CLOCK ENABLE and gisplavs MEC (migro-
MITOETLM Counter).

L. Dres and celgase HLT /35 ke,
3, RdAML AL LUK BYABLE will he asgortod,

i AP wall he wamplied and displayed,

CiMNT [Blainbengnce Sode) - Bingle micra-steps the processm thiaugh ane micro-state and displays
the BAWT

I, Peese and seloaze the COMT kev,

2 MANUAL CLOTK wili be pulsed,

L Mew RTED @il be sumpled and displaved
BOCT (Malstesaaee doded)  Boots he MB30), I MANTAL CLOCK ENABLE i assected, the
MEIN]L roncine will ot he catered but becansze ke MEPI0L simuwlates & power [l ihe processoe will
prwer un through lacatinn 24,

1. Press und relewss BOOT key.

2. The displav 1s nol ullecled. ITMANTUAL CLOCK ENABLE s awserled, the MPC 15 nosw at
the Depimming of the povac-up sequence. To see the new 3PC, use TIL T/ S8 kav.

BTAKT (Mainrenance Magel - Drops MARKDATL CLOCK ERABLE,
. Prece und release START key.
2 MANUAL CLOCK EMABLE s relessed.
i, Samples and displays MEPC,
CLR {aintenance ¥4MIK) — Returns consoic ta consols mode operacion,
Press and relsase CLE key.
2, MAINT indicator js off
3. Processar shouwld halr,
4. Program counter should be displayed.

Mo, & (Malodeansee Mode}  Allows the congole oo ke contrel of the Thibus v procesyer s nod in
the sysram,

1. Presy and reloase the b, 5 leey.

-
1

L The MATNT indicutur will be ol (eonaole moede apeoration now).

1 Console atlempls o redd the program coufler which iy nol present amd therelors the BUS
RRE jndicator will be on,



432 YWOTES O OPERATION

i the singrhe micro-gtep foatirc i maintenance modes 35 Lo bs vsed, 10y preferable thai (he processor be
halled prior @ entering maintenanes made The wsseriion of MANUAL CLOCK ENaRLE, which
tucns e processor shazk off i it e running, cannol be synchronized with the progcsser elagk, There-
fore, if the proscsser is nat hulled, the clock may be cunning and the assertion of MANLAL CLOCK
EMNARHE may cuuse an errensous conditicn io ocsni,

Tu acder Lo single micsa-step the macessor [rom the begtoning o the power-up sequencs, the tellowing
opas may B used,

1. Halt the processor i possibls.

b

TTee CTRL MNe. 1 o ¢nter maintanance mode.

Lleg HL /85 to asacrt. MANETAL CLOCK ENABLE (RUN indicator should some onl,

L

4 Tlse BOOT b gererate a siuulated power-ail {will work only f 2083010 1 pressntl it the
Svelern).

. TIs= TITL/S8 (o display the M {microprogram counter) for the Orl micro-sies in the
ousEc-Up Battine,

B, Lo CON o singlo micro-sten the nrocesser through the posgr-up routing, i Fhe newr S
will he displayed ai mach siepl)

7. Unibus address lincg and Unibus 13318 (Ree the note betow) hnes may be siamined at ansy
micen-atep by neing THY Alr snd XA heve respeclively. Use of these keys does nod
advance the micraprogram. To redispluy the vurrenl RPC withou adwancing the misro-
program, uee the HLT/RS key

W. o Teiumn rom mainlenone: moeds 10 sonsele mode, use the LR ke

2. Tosigle micra=step through A program, the program cooanter (RT) st (s, be loaded with
ilig erasting addreas of the program as in signal instroclion slepping Lhe processar, prior o
cniering maintenance mode.

MOTL
Bewgwse the da drnesier ocoonrs nasyschronously
with the processor cleck, Untbns dacs will not be dis-
ploynbie o DATL in mainiernance made wher wxing
the console with & FidP-1i /0 provesser, Unibus
data on 2A T will be displayed.



APPIMDIX B
SUMRBARY OF
COUIPRIENT SPECTFICATIONS

This table provides wechanical, spviconmental, and programening information for FI2EDL oplional
cetzipment, The cquiprent is seranged in alphapemeric arder by mode! numhber,

PR B
1.

k4

5

Founzing Clodes

CAB = Cahinct mounted. Ut 2 cabinet s iacinded wich the option, it i indicarzd by an X in
thae “ub [nei'" column.

S - Free standong vigt, Teipli ® Wiidih » Deplh dimensions are zhown in ches
I'T = Tuhle i wnit.

AN = Manel weudied. Fronl punel heghl 15 shown 10 oinche,. an includsd cabinet i
indicared when applisabic,

S1T = Sretem Tnil, 53U mounting wseemBly b included wilk the option.

SECT = Small Peripheral Cantroller, Option is a module ihai mounts ina quad moduie, 3PC
gl

MCD = Moduie, ITeiehl 15 sinple, doukle, ur qued.

[ = {hpfion mzounes i 1he same space a5 Lhe squisment showi witkun Lhe sarenlheees.
Surme upbions inelode 2 senarate physical pares and grg indicaced hy wse of 2 plos (4] sigo,
Caivingt and peripheral canipmnean (sueh as ragnetic tape) ars iocluded o (he specificaicns.
Felulive humidily enscificulions mean sathiaut condensacion.

Equipmcnr thal can supply cwrrenn 15 indicared by pacenihesss 0 wroand thes sumber o
amips inihe "W ERT golomng, WEAMGRY POFER: MPil- und MM 1I- exuise the
samne amount af power. in this tahle, 84F17- sower figures show ike power requiced wheo
e apemure 15 welive, whide MM 1= fpures reliecl Dhal required by an inactive unit,

Mon-Processor & eyusst d=viges are indicated by an X in the "WPRY column,

CER YR HRETON PACTDRS

fingics) 2.5 = [em}
{lhs) k44 = {kg)
(v atis) ® 341 = {Eiu/hrl
[1°Cpd 8] + 32 = {°T)
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Beader's Comments

Your commenis il sugeestians will beip os in aer continnouws 24fort to maevs the guaiity and vselulnes of

anr peblicativns.
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Wheal Taults de vou find with Ui assa]?

Diees this manteal satisty the need you think it ess intendad ro satisfy?

Dpes it satistsy poce nocds? W

Would vem please sudicate aad factiad eiror you Tuvs faund.,
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