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CHAFPTER 1
INTRODUCTION

1.1 SO0PE

Thia mapual is intended to provide an introduction to the PDP-11/34 computer system and present the
information requited by the user for confguration, installation, operation, lamiliarsedion wilh system
cetmponenls, ond limited troubleshooting procedures,

The basic PI2P-11/34 (Figure 1-1] includes a simple operetnc’s constle which does not contain a
swilch register and Light display. Communication betwesn the wser and computer 5 implemented via

the syslem lecminal. A speciul bootstrap Slecoiinator module wllows (he lerminal 1o simulals the fune-
et of o eaditenal progeammers console.

Bt dd.-1

Figure 1-1  PDP-11,34 Computer System

A version of the 1134, desighated 11/34A, was developred 1o accommodate w floating point option
(FPI LA}, Funclionally, the 11/34 and 11,/34A are the same. The physical differenoes are ay follows.

The 11,34 system includes the K1211-F centrul pracessor (M 7263 and M 7266 modules) and an MS264
Sack Timeout module.
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The 11,344 systemn uses the KD I-EA central processor, consisting of the ME265 und ME266 mud-
ules. The new module set 15 3 functional equivalent of the KD I-E version with modificelions Lo
include the sack timeout circoicy and the required connections for the floating point oprion. The
capabilities of 1he power supplies huve been increased to acenmmodate the floating point unit,

Linlexs specified otherwjse, alb referenoes 1o 1134 in this muouwl wpply o both varislions.

1.2 SYSTEM DESCRIPTION

The PDP-11/34 computer systen comprises modular wnite that can be configured to st the ous-
laner's application. The basic PDP-11/34 consists of 1he following equipment.

Central processor (KDL I-E or KDL 1-EA)
Operatar’s conaole {KY11-1.4)

Bootstran Sterminatar (WME3I0T-YA, YH Y
Lleu by

Daibus lerminator (M9302)

Care (MMIL-CP, DM oor MOS {MSII-EP, FP, JP) memaory
Mounting box (Ball-L or BALI-K)

Hackplane {13311-FPK)

MEA264 Sack Timeoul moedule (1134 pnly)
Parity veatcoller (M 7830

Optional equipment available for the svstem includes:

Programmer's consele (K Y 11-1.H)

Serial line unit/real-time clock (DT11-W)
Battery backup unit for MOS memory (11775}
Stundard PDP-11 pecipherals

Expander hackplane (DD 1-CK, DK,

Figurg 1-2 illustrates s hlock diagram of the PDP-11 /34

CEMTR L

BRIMATAR
PRCICESSOR LML :I;:uﬂuzl
®11-E |EAI

NS N

KEMOR™Y
OREALATORAS AOOTETRAF! SIEL e 11! 18TE 1 SCES
GRSl L (R4 NLTEY Rt ] CAFERLFHFRNAID
LA RREN-H IMHAST s PelE1; OFwIGLE

[E T o

Figure 1-2  System Block |Magram



1.2.1 L mhus
All componenls of the PDP-11/34 computer system, including peripheral devices, are connected to
and communicate with cach other on a single high-speed bus known as the Unibus (Figurs 1-1).

Al deviges on the Unibus communicate in Lthe same manner. Addresses, data. and cantral information
are sent along the 56 lines of the bus. Each Unibus device, including Processor registers, Peripheral
Dievice megisters, and memoery lecations, 8 assigned ano address on the nus. Therefore, the cenlral
Processor cun access and manipolale Peripheral Dovice registers as eamly as memory. (A deteiled
description of the Linibus can be found in the Cpifer forarfoce Mamead oo the POPT 34 Processor
Hondbaok. )

The PDP-11,/34 compuler syslem conlaicds Boch slandard and madified Linibus connections. The mod-
iGed Unibus i sionilar o the standard Unibes except that certain pins have been redesipmated Lo alluw
installatian of memory maodules in particudar beckplane slots {Paragraph 4.2.2.23,

1.2.} KD11-E{EA) Central Provessar
The KD 1-C Central Precessor Uil (CPUN, designed for the PIIP-11/34 computer semies, is contained
on two mullilayer, hex-leight madnles. M 7263 (Figure [-3) and MT266 (Tigure 1-4).

Figure |3 KDII-E Cenrral Processor Linit (M 7T263 Module)
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Figure 1-4 K D1I1-E Central Processor Unit (M 7266 Module)

The KG1-EA CPLU, designed far the 11344, is conlwmed an two multilayer, hex-height modules,
ME265 and MA2 6.

The KDV 1-E{EA) conneets to the computer system via the Unibus. The processor controly the time
gllocation of the Linibus for perdpherals, and performs arithmetic opéralions, loge vperetions, and
insteuction decoding.

The Extended Instruction Set {EIS) 15 a slundurd [eature of the K 3 11-E whigh provides the capability
of performing hardware fixed-poind arithmetic and allows direel implementation of muliiply, divide,
snd multiple shifting. This feature allows double-precizion 32-bit words 1o be processed.

The KD L-E also containy memory management logic which provides memary extension, relocation
and protection. This allows the wser to:

1. Extend memory space from 2BK (o 124K,
2. Allow efficignt memaory segmentation for multi-user environments.

3. Provide effeclive proteclion of memory segments in multi-user environments.

1.1.3 (Operator’s Conacle

The operutoe’s vonsole provides o frent panel communigation link hetween the wser and compueer.
Unlike the traditional programmer’s console, 4 minimum numhber of switches and lights are contained
on Lthe operator's conscle (Figure 1-5).
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Figure |-5 Operator’s Console

The thicee swilches on the console are as follows,

Fower A-pasition rotary switch
DCOFF, DCON,STNDBY
HALT /CONT Zaposition loggle swilch
HALT and CONTINUE
BOOT A IMT Lpring-action momentary switch that is pormally in the BQOT poation

BOOT and INITIALIZE

The theee indizatoes on the console aee s follows,

BATT Monitors conditions of hattery
D700 Indicates presence of de lopic power
RN Indicates, when lighted, that the processor 15 10 the BTN stawe or, when light

i& off, 1hul the processor has Balied.

LZ24 M®BA)1 Eoorstrap,/ Ternxfnaror

The POP-11/34 contpins a special teeminator moduls {(M9301) that containg the required Lnihus
terminatnr restators and 512 wards of read-only memary (ROM)]. The M9301 is & double-heighe,
extended module (Figure 1-4) that 15 avalable in three versions: MO30-Y AL suited o the OEM user,
MOIOI-YDE. suited (o Lhe eqd user, and BIYIT-YE, suited o the OEM or end user,

The ROM in the M93N contains diagnostic routines for verifying computer operation, several hoot-
sirap loader progrums Toc starting up the sysiem, and the console emulator rowting Tor issuing coms
mands from the console terminal. The M*30[ provides the PDP-11 /34 with the capabilicy af using a
console terminal to replace the functions normally controlled through the programmer's conaale. &
seraal 1,00 terminal such as an [AJG DECwriter, ¥ T35 Yideo Terminal, or an 1.T33 Teletype¥ und
wisnrated contreller, when wsed in canjunction with the M9301, can be added to the system o provide
most programner's consale functions.

Refer o the MY Bootstrap/ Terminator Muirtenunce Mosuz! Tor o complele description of the
M,

*Telelype iz v regsteced trademark of Teletype Corporation.
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Figure -6  B330] Bootstrap/ Terminator Module

1.2.5 DMS3 Terminator
The M3302 terminutor is a double-height module (Figuee -7 and must be installed ol the end of the
U'nibus (furthest from the processar] im all PP-1173d gyseems. This modele contains tenninating

resistors and additional logic which penerate u BUS SACK signal if a processor GGRANT signal ever
teuches the end of the nibus,

l-6
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Figure 1-7  M9302 Terminataor Maodule

1.2.6 Memury
The PDP-11,/34 compuler systen is desighed 10 oferale wilh both MOS memory and core memary.

The MOS memory i dvailable in 4K, BK, ot 16K {M5]1-EP, MS11-FP, or M1 1-JP increments and
each mcmary module consists of a single hea-height baard (Figure 1-8), The MOS module contuins an
mterface o the Unibus, timing and controt logic, refresh cireuitry, and an MOS storage arcay. (Refer
Lo the M&-F-F MO8 Memory Mulntenance Menual Tor a detailed description,) MOS memory is
velatile and datw is lost when power is removed, An optlional baitery backup unit (HT775) is available
thit can supply the power required to preserve data in memory when system power is lost, When the
system 15 operating in the bettery hackup mode. power is used for MOS8 memary reftesh only.



a3

Figure 1-8 MSE11-JP MOS Memory Moedule

Core memory is available in 3K or 16K (MM 1-CF or MML1-DP) increments, The MML 1-CT* {Fig-
ure 1.9} consists of a hex-height, multilayer matherboard (6511 and a quad-height, bilayer
daughterboard (H221% The MK 1-1F (Figure [-10) consists of 1 hex-height, multilayer motherboard
(C¥652) and a hex-height, bilzyer daughterhoard (H222). The motherhourd 18 inserted into the Lnibua
tackplane snd comtaing the Linibus intérfecs logie, iming snd control logic, X-T drivers, und inhibil
and semse cireuitry. The daughterboard s aliached o the motherbaard and containg the core plane,
slack diodes, and stack charge circuil, Core memory is aot volatile and dara will not be lost when
system power is removed. (Refer to the associated memory manual for detailed information. ]
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1.2.7 Mouanting Box, Backplane, and Fower Supply

The PDP-11/34 syslem utilizes either the BALRL-L [13.3 ¢m (5-1/4 itch) chassis] or BALlL-K [28.6 cm
(10172 inch) chassis] mounting box. The BA1l houses the DD 11 backplane and the power suppty,
The monnting box s divided into two sections, ore containing all lngic modules and the other contain-
ing the pawer supply. The operator’s consale assembly (KY11-LA) maunts on the front of the BA1I
Trame.

The DDIL-PE backplane, implemented in the FDP-11 /34, provides the electrical connections between
the modules in the system. The DD1I-PK consists of ning hex-height slars for module placement,

The H?TT power supply 18 used with the BA11-L mounting box and the HT6S power supply is used
wilh the BA L-K mouniing bas. For cabinel-mounled PDP-11,/34 svslams, the 861 AC Power Con-
troller is implemented. The 881 (5 wzed to control and disicibute ac voltage o the power supplies. fans.
andl nther clectrical devices (within cach cabinet) that require ac inputs within the system.

E1ST!

Figure 1-9 MMI1I-CP Core BMemory Module



Figure 1-10 MM 1-DP Core hMemory Module

M7E5D Parliy Conirebler (Figure 1-11) — The M7E5) Parity Controller is a doublz-height madule that
generates and checks parity on stored dude 1 memory, This module also containg a 16-bat Cantrol and
Status register for diagnoatic purposes.



Figure |-L]  M730 Parity Controller

1.2.8  Optional Equipment
The fallowing oplions can be incecporaled w expand system capabilities and mest spechc require-
ments of the wser,

DDLLE-W Seripl Lige Interface and Real-Thne Clock (Figure 1-12) - The DIL11-W provides an asyn-
vhronouvs seriul line interfuce o an ASCIL terminal [g.g.. LAJG, YT, ar LT33) and a ling frequency
clock., The serial line interface can handle dala rates fram 10 to 9800 baod and provides serial-to-
paralle] [and vice versa) data conversion for informatioens ranslec 1o we (rom the Unibuy. The line clock
semses the 30- or #-Hz line frequency for internal timing and is prageam competible with the standard
line clock option (KW 11-L) vsed wikh other PDP-11 camputers.



Figure 1-12 DL11-W Serial Line Taterfoce and Real-Time Clock
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KY11-1.B Programmer's Console (Figure 1-13) - The PDP-11/34 programmer’s consols conlaing a
7-segment 1.ED display and o keyvpud for enlering and verifying data as well as controlling basic
computer operations. The programmer's console can also be used in a maintenance mode which pro-
vides several hardware maintenance features (A ppendix A} The console interfaces to the Unibus via a
quad-height module (b TEI9),

Fr T e S e

s Il s

o= - T . . e G T .\_',_.-__ Seemt e e SR EE

H141-15

Figure 1-13  KY1I1-LB Console and Interface Module



HT75 Battery Backap Unit - If system power iz inlerrupiled, the bullery hackup unit pravides auxiliary
power to preserve the contents of vp to 12K words of MOS memory [or sbout two hours. This
wuxiliaTy power unit is a battery that is charged by the main ac power when he compuler systemn is
pperating narmally, The battery backup unid is physically mounted oulside the processor box Lo Tecil-

itdle huttery maintenance, The battery backup option s not available in PDP-1 /34 avslems vsine the
BA1-K mounting hox,

Expander Buckplune — The DD1T-CK (4-ulaty and DD 1-DK (9-stot) backplanes can be implemented

by the nser to expand the basic svstem. These expander backplunes ullow gresler Nexibility Tor system
configuration.

Standard POT-11 Pedpherals - The T/0 capubilioes of the PDP-11/34 system can he expanded
through the implementation of such standard FDP-11 peripheral devices az cord ceaders, wiphanu-
merig display terminals, ling printers, teletypevwriters, or high-speed paper tape readers. Available
stotage devices inglude magnetic tapes and disk memaorics,

13 RELATED LITERATURE
For delailed information concerning each of the system componenls, relec w the Tulfowing documenls.

Manual Decument Mumber
BA11-K dfounting Box Manual EE-BAT1 K- M
BA11-L Mounting Box Manusl FR-BATT-MM
TL11-W Maintenance Manual ER-DLITW-MM
KT 1-E Processor bMoanual (PDP-11 /34) ER-KD1IE-TM
KI9301 Bootstrap Ter minator bainlenance b anval ER-M230]-MM
M1 1-C/CP Core Memory Manual EK-KMMMI1IB-T'M
BMNMUI-D /TP Core Memary b anoal ER-MMIID-TM
MS511-E-1 MOS Memory Mutnbenance M onual EE-MSIIE-MM
FP-11 Periphecals Handbook Er-PFD¥ 1 1-HE
PDI-11734 Processor Handbaook . EP-11034+-HB
KDIL-EA Processor bdanual (PIP-11,334) FEK-KDTEA-KMM



CHAFPTER 2
OPERATION

21 OTERATOR'S CONSOLE (KY11-LA}
in the POP-1 134 system, communicaticn between the ussr and computer is provided by the aper-

ator’s console, The %301 bootstrap /terminator allows the operator’s console, in conjunetion with an
ABCH wrminal, t0 provide programmer’s console functions (o the user.
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Figure 2-1  FOP-11/34 Operator's Console

2.1.1 Conadle Swifches

‘I'he aperator's console contains three swilches: power, HALT/CONT, and BOOT/ANIT, The fune-
tion of each switch and ils effect on syslem operation is explaingd as fallows,

Power [d-puosition ralary switchl
1M 0L LM power 15 removed from the system; contents of MOS memocy ace last
and Tany are wff.

1 ON Power is applicd to the computer sysicn.



STHNDBY

Stundby; doc power ta the computer is off. but de power is applied Lo MOS
memary {lo wvoird data losal.

NOTE
STMDBY position is not fanctionzl in the BAT1-K
bhox.
WARNING

The DC DFF position does pof pemose a0 poser
from the system, AL power i5 remaoved only by dis-
connecting the tine cord.

HALT/CONT (2-nosition toggle switch)

HALT

CONT

The program is stopped, The system {including console emulator functions)
cannol be run in this position.

The program 18 allowed 1o cunlinue.

NMDTE
IT the program couses (he svsiem Lo halt, the swiltch
must first be placed in the HALT poslilon and then
moved to the CONT position to resume operntlon,

BOOTINIT (Spring-action momentdsy switch that is necmally in the BOOT position

INIT

When this switch is pressed to IM(Tialize and then released (returned ta
BOOT pasition), an operation will he performed depending on the setting of
the HALT MCONT switch and the M9301 switch settings (Purapraph 4.2.27.

Il the HALT /CONT switch is in the HALT position when BOOT/INIT s
pressed and releascd, only the processar will be indtialized and Peripheral
[Ievice registera will not be clearsd.

IFche HALT /CONT switeh is in the CONT position when BOQT/ENIT is
presacd und released; the processar wilk he initialized, Peripheral 12evice reg-
isters will be cleared, and the M3 program will be sxecuted,

MNO¥IE
The BCHIT operation is only initiated if the
BOYCT AINTT switch is pressed and relessed. Haold-
im the swibch inm the INTT position will capse 1 con-
tinuous initizhize.

CALTION
Pressing the BOOT INIT switch ta the INIT posi-
tivn while ronning u program will abort the progrum
io propress and may destroy penersl regisier aod
HENHrY Contents.
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1.1.2 Consale Indicators

Vhe chree mdicators (BATT, DC ON. and RUNY on the aperatar's consele provide the following

inlisemmaticen Lix Lhe wger,

BATT Off

Slow [lash
(i flashs2 seconds)

[yl Flasiv
(10 flashcs . sccond)

Cuentinueus On

D ON (n
O
RL'N O
arr

L1323 {ansale Emulator

Bartery vollage 15 below the 1ninimum
level required to maintain the contents
af MOS8 memory, or the battery is not
present in the sysiem.

Buitery 15 charming and the voliage 15
dbove the minimum level required to
maintain contents of MOS memory if
power 15 temoved. The amount of
time that memory will be retwined wilk
depend on the derree of dischacge of
the Bultery. The flash cate is Tixed and
does nol vary with the charge rate of
the bartery

Indicates thal primary power has heen
losl wnd Lhe barlery s discharging
while maintaining MOS8 memory con-
tents, The flash tate is fixed and docs
not indicate the charge level remain-
ing an thc batiery,

Baftery is present and fully charped.
Irndicates thatl de power s applied to
the logic but does not imply that the
power is within the required levels.
D poseer 12 off.

indicatecs cither:

1. Prucessor is exsculing, or

Z. Processor is attempting to run but
is disahled due to a system failure,

Processor has halied.

The M9I01 module conluins o consele emulator routine 10 EOM memory. This rouline aliows the
aperaler Lo use @ consols leeminal to ganerdle funclions similar to those provided on the (eaditional
programmer’s consale, The console emulator allows the wser to perform LOAD, EXAMINE. DE-
FOSIT, START, end BOCT functions by typing in the appropriate code on the keyboard. The M330L
also comtaing noo-destructye CPU diagaostic tests which are perfommed prior to entering the consale
emulsier und additenal CPU and memory disgnostics exgguted priar to entering a hoot routine.
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The following is a sumttary of the console emulator funciions.

1.OAT
EXAMINE

DEPOSIT

START

500T

l.oads the address to be manipulated nto the sysiem,
Allows the operaior to examine Lhe contents of the address that was loaded,

Allpws Lhe operalor 1o write infa the address thal was loaded andfor
exanined.

[nitializes the svstem amd starts grecubtion of the program at che address
loaded.

Allows the booling of a speciflied device by typing in a Z<haracrer code und
nnit numbcer (if required), tf 1 number is nat typed, the default nember will
be zera,

2.1.3.1  Entry Into the Conscle Emulater - 10 arder to enter the consale emuaiator, the B93300 boot-
girap/ 1ermanatnr swiiches must be properly set. (Refer to Parapraph 4.3.2 w determine the correct

switch setiings.}

The console cmulator can be entered in the tfollowing waye depending on the setting of the 39301

switches,

el b —

Move the power swilch 1o the (DO ON position.
Press and release the BOOT TNIT switch.
Autamabic entlcy on retucn Trool o power Tailure.
Load address and starl (vig prograniers console),

2132 Realsier Pringowt - Once the consale emulaier sauting has stavied, a serics of numbers repre-
senting the contents of RO, R4, 5P, and "L PO respectively, will be printed by the termmal. This
sequence will be followed by a ¥ an the next line. The lollowing is an eaumple ol the printout. (X
signilies an octel number, 07

AEXEXX
3
.0}

PROMPT CHARACTER

an next line

HAXXARX HEXERXX KWK
H4 R “QLD PCT
STACK I"OINTER PILCMG B AM
{5F) COUNTER
NOTE

Whenerer thete is o power-up microroufing, or the
BOOT/INIT switch is released from the INCL posi-
tlon, the current IMC will be stored in RS The con-
tents of BS are printed out as shown ahore (noded as
“0LD R

-4



When the BOOTINIT switeh is pressed and released, the aystem wall print cut RO, B4, 5P, and “OLD
7 Fallawed by a prompt character, as previoualy deseribed, This feature is gapecially valuable when
the system has haled unespectedly, The operator can determine where the system hus halted by eaam-
mamg the (YL PC™ and subtracting baa.

CALTION
FPressing the BOOT INIT switch may slier the con-
tents of fhe Ceneral Forpose registers and make il
impassible o continue the program.

1A Console Kmulator Functions — A% prewiously mentoned. the console emulator cun be used ta
porfoem 1.00AY, EXAMINE, DEPOSIT. START. snd BOOT Tusctions. Once Lhe sysiem hus besn
powered up or initialized via e BOOTTNIT switch and B, R4, 8P, "3LD PCY and ¥ huve besn
printed, the consele erulatee s entered.

The following symhals are used in the disgosmon of the kevhourd mput format:

Space hur: [53)
Carsiape returs ket 1ICRD
Ay pumber 0-7 {octal aunibver] key: {X]

The capital letters [, K, [3, and § an the keyboard are wsed 1o perform the funclions LOAD, EXAM-
INE, DEPDSIT, and START, respectively. The kevbourd input Toemat sequired 1o peeform each of
the functions 15 as Tollows.

Functinm Farmas

Load Address [ CSEIRT IR R (0 (X (XD (CR)
Examing address loaded E (5D

Lrepusic conzents mto address laadod [F (3B XX VXP(CEI{XT(X(CRY

arwd S examingsd
SLATT IITETA M 5 (CRY

‘Fhe first octal aumber thul s 1yped {X) will be the most significant digit and conversely the |ast
number feped will be the least significanl dygt. The consale emulatar routine can accept up bo six octad
numbers in the range of 0~32K {word locations), The lower 28K af memary and the 4K 170 page can
be dicectly mampulated by the consale emulator, [F a1l six octal numbers are input, the most signiticant
itber musl be 4 sers or w one, When an address or data word conluing leading zetos, the leading

zerod can be amitled when loading the address or depositing the data. Refer to Appendix B for the
praogedure required 1o examine and deposil in locations above 25K,

MOTE

1. The console emulator will accept actal numhbers
only (i, tvpinge & or 9 within the address will
canse the enrire address Lo e igneredl.

2, The console ¢ mul slor will aceept even addresses
ily (v, the Jeast significant digic muse be a 1],
2. 4. 0r &),

3. The Generul Purpose repisters (GFR) cannng
he addressed from the comiole cmulator.
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Z2.13.4 Examples of Console Emalator Operatien — The {ollowing eaample implementa the LOATD,

EXAMINE, DEPOSIT, and START functions.
I the pperator wishes to:

Turo on power

Load address T

Examine lacatian 700
[Xgpasit 777 into lneation K
Examine location 700

Btart at location 700

e e b

The gperator performs the fallowing:

Operalor Termioal Display
[. Turnsan power NN RN KRR KX,
2 L [SRY D [CR) $ 1. 700
L LiSE) EEMND XXXKNX
4. D{SB)?17ICRE} 43 B
3. E(5B) £ E 000700 0007 Ty
b, S[LCE) ES

Sucoessive exumine pperations are permitted wsing the consale emulatlor. Successive examine cam-
manuds issued by the operator will cause Lhe address to increment by lwo and will display consecutive

addeesses und 1he coienls of each.

The following cxample cxamincs addresses M) through 506,

Operator Terminal Drispluy
L{SB) 50 [(CRE) SLAn

E (5B} SE QS0 XX KN XN
E(5B) 3 EOOMI KX XNNN
E[5H) SLEOO004 XXXXXX
C(5B) SEQODMM XXXKXK

Successive deposit operations 2rg also permitted vsing the console emuluter and the address will also

ingrement by two with each depasit command.

The Mullpwing erampte deposits 60 inlo jocation 300, 2 inwe logation 502, and 4 into location 504

Operator Terminal Display
L. [ By S0 [(CR) E L 500

I3 {5B)e0{CR) YDnal

G{sHEy 2 (CR) 02

O (5B 4 (CR) FD4

Alernarte deposit-cramine operations are permitted but the address will oot inerement after cach
command iz typed. The uddress will contain the lust dute thel was deposited,
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The fallowing example loads sddresa 500, deposits 1000, 2000, snd 5420 i that address, and then
ghdtlines Jocalion 500 after each deposit:

Dperator Ternuinal IMaplay
LSHESO LR £1 %00

EI{S H) O (TR S0 100D

E(5SB) 5 E (M) CR17000
[r (SBY 200 (TR S D 20a0n

E(5H) 5 E 000300 Q000
P (5H) 34X TR) FD 3420

L{sH) 1 E OCHS00) 005420

2.1.0.5 Buouling Irom Periphieral Devices - The congole emulator can he wsed to input bootstrap row-
tings feam peripheral deviees, Oace the prompt character (5) has been displayed on the terminal (a3 a
result af power-up or activating BOOT S/ INET gwitch), the svstem iz ready ro load a hootstrap rontine
from the selected device. The following procedure 15 implemented to boot from the keybourd:

I, Locale the 2-characrer code chat corresponds oo the peripheral vo be booted [Tables 2.1 and
-7

Table 2-1  Bowistrap Koutine Codes Ior M93M-Y A and MYHII-YB

Device Descriprion Bool Commiand
RE1I sk cartridpe DK
BTl RFPO2:01 disk pack IoF
T DEClape DT
ThL | 200 bits/inch maplape 1 MT
TAll Magnetic casselle I CT
EX11 [Diskette 1 X
DLIL Terminul reader ! TT
FOTE Paper tape reuder . FE
B I503 509 Masghus tfined-head disk 0s
RIP4* M asshus disk pack ‘1 DB
TIO g M usshuos tape drive [ MM
RJS03 04, Mised combinatiosn w»f b
KIPU, ar TIL 1ht Maszlis devices

*lagvices sepported Sy WMWI0E-YB (end-user versiond anty.



LA

f.

TaMe 2-2  Booistrap Routine Cedes for M2301-YF

Device 1description Boot Command
REK11 REKO3/05 disk pacirdges control [B1.4
RPL] RPO2,03 disk pack control DF
TCLL TU5G DECtape control DT
TMIN TU I} magrape control MI
RX|1 HX0O[ disketts control nNx
0 Terminal reader control T
FCLL Puper tepe resder control FE
RISD3 04 Massbus fiaed-head disk DS
B4 05 /06 M assbus disk pack DB
T & b assbus tape drive Pl 1
RE5L REK 06 disk drive conlrol DM
NOTE

The waer can boot from a peripheral directly upon
power up (MIMIT-YA ar MYHIL-YF rversions only|
provided the awitches on the M9301 module are set
properly (Parapraph 4.3.20

Load medium {paper lape, maglape. disk, etc.) inte the peripreral, if required.
YVerily that the periphesal indicators signify that the peripheral 35 ready (1 applucable).
Type the 2-character code obtwined rom Tueble 2-1,

I rmvore thuen one wel of 4 given peripheral exists, type the unit number Lo be Boeced (0-7) IF
a nueiber is nor tvped, the default number will be 4.

Type (CRY this initiates the boot.

The lollowing points should be remembered befare attempting to boot [rom a peripheral device,

The medivm (paper tape, disk, meglape, elc) must be placed in the peripheral poiar to
boerling.

The maching will notl be under contral of the consele emulator after beoting.
The program thae is hooted must be:

4. Sell-sturling, or _
E. Restarlable after the console emulator is recalled.

Actuating the BOCYT/INIT switch will alwuys abort 1the peogram being run, The contents of
the Cienerul Purpose regislers (RO-R7) may be altered.

2.1.3.6 Possible Operator Errors - This paragraph discusses the cffeet of emoneously pressing the
BOOY T INIT switch und solulions to incorrect entries of information wo the consele emulator routine.,
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As previously mentioned, peessing the BOOT /INIT switch whilz 2 pragram is running wili cuuse that
program 1o be aborted. Abl deviees thar respond to svstem [NIT wdill be cleared and 1he contents of all
Gemeral Purpose cegisters may he modified. The console emulalor will be activated {possible on
BI9I0L-Y A, YB, ar ¥F versions) or 3 peripheéru] routine will be booted (possitle on MY301-Y A or YF
vergions anly], Critieni duts in Lhe user's system will probably be lose and the possibility of retrieving
that data will depend oo the vser’s program.

Tuble 2-3 lists possible aperator errors that may be encounteced when implementing the LOAD,
EXAMINE, DEPOSIT, ar START functiuns.

NOTE
If an entry has not been completed and the user real-
iZzes that an ingorrect character hus been eotered, the
usér can press the rubout or delete bey and delede te

enbite ¢nlry.

Tahle 21

Load, Examine, 1deposit, and Scart rrors

Error

[T N . —_— =

Hesult

L. E. 5. ar D was fallewed by 4 key other than
space rar (5B

An tilepal number (8 or 93 or incarmrect alpha
kes (YD) 3 typed eler the corresl luad
SR WEILLE.

The most significint octal number in a 6-bit
adedress 1% grester than |

A exira (evenlh) oclal number is Lyped.

A memory lncation iz loaded whose address ig
nuneELtslend.

FExaming, sbarr, o deposil iz atlempled al ao
odedd memory lagation or &t A nogexistgnt
mecory location.

Examine is performed withowr loading an
address priar o the lirst examine.

Terminal display will return o prompt characer (8)
to signify an unknowns code,

L.pan receipt of the illege] number or alphe key,
the enlire address will be ignored and § will be
returned.

The address will be loaded but the mast significant
digit will be interpreted as Tollows:

Mumber lyped number accepred)

T, G0N 31 4000, 300 200}

Any size word will be wccepged but only the [ast six
digits cvped will be remembered,

Mo errars will result unless a depasit, examane, or
start is allempied.

The sysiem will halt when (SB) is execvted.

Examination of an unknown sddress will be pec-
formed and possibly the system could try to acoess
g nanexistent address.

NOTE
[ a legal address is exnmined, the address
and data will be typed out. I address 1s
illegal, the compaber will halt.
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Table 2-3  Load, Examine, I2epasit, and Starl Errors (Cont)

Errur Resuli

Start is performed without loading an address Start at an unkown location will voour.
priar 1o starting.

Deposit 15 performed withour previously [rata will be wrilten over and lost or mackine will
loading un address or without knowing what halt.
addresa had been previously laaded.

131 PROGRAMMER'S CONSDLE (EX11-LB}

The oplional PDP-11/34 programmer’s console (KY¥11-LB] provides all the standard functions
required for enlering und verifying data as well as conlralling basic computer aperalions. The pro-
grammer's console can alse be used o3 maintenance mode thetl provides several hardware mainte-
nance features. (Refer to Appendia A for a discussion af the K'Y 11-LB operstion in the mainlensnee
wsorde.) The K¥'11-1.B contains 2 20-pushbullon keypud for operaior/ programmer controb, & indicalor
LED [or monitonng syatem status. a &-digi display for address or data, and o de power switch, The
progracimer’s consols interfaces wo fthe Unibus vid 2 gumil-height modole (7859 which must he
installed in the processor buckplane. Kefer to the Programmers Cortole (K ViL 8 Muintenance
Manua! for a detailed discussion.

S e opl

Figure 2-2  PDP-11,/34 Progrummer's Console

2.1 KY1I-LE Conirols and Indicabors
The following provides a briel funclional description af the f-digit display, indicators, and the push-
hutton kevhourd provided on the programmer’s consele. The de power switch and the BATT. DO ON,

and RN indicators function in 1he same manner as deseribed lor the aperatar's consale [ Paragraphs
2.1 and 2.1.0.

Display The T-segment display reprosents the current addeess or the con-
lents af the verrent address. LEach segment of the display will
contlain wo cclal digil {0-T). Six-digit numbers are generated as
octal digits and are entered from Lhe rght and left-shiled.
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Indicapors
SR DISF

MAINI

BL'S ERR

Pushbution Keys
0,1,2, 3 4,5 6 7

LSk

L.ATY

s Al

LR

EXaM

DEF

CNMTRL

Switch Regiater Display = Indicates, when on, that the contents
of the Switch register (addresa T77570) are being displayed.

Muinienance - Tndicaees, when on, that the console is operating
in maintenance mode,

Bus Error - [ndicates, when an, that an examine or deposit
resulted in 2 58YM timeout, or thel HALT GRANT wus not
received alfter s HALT REQUIEST was issued.

NOTE
This indicafor reflects a bes arror by the consale
only. The indicatgr does not refllect bus errors due
to viher devices such as the processor.

Allow the nperator to gnter data (octal digits) into the display.

Load Swilch Regmister — A copy of the conlents of the display ure
placed in Umibus address 777370

l.oad Address - The contents of the display become the cureent
address. The display is cleared when LAL {5 pressed.

Dizplay Address — The currenr address is displayed. The aext
cxaming or depasit will occur At the address displayed,

Clear — The display is cleared in prepacalion for entry of new
Jaca via the number keys.

Eramine - A copy of the data cantained in the locution speoi-
Tied by the current address is placed in the display. This key 15
operalive only 1F the processor 15 habted.

[Jeposit - A copy of the data being displaved s cransferred to
the location spectlied by the current address. This key is oper-
wlive vnly 1f Lhe processor s halied.

Control = The eontrol key i3 used in conjunction with other keys
to provide certain functions. The requirement of haviog oth
CMTHL and the secaond key pressed at the same time prevents
dccidernal use of these funclions.

The [ollowing pushbution keyvs must be used in ernjunction with the CWNTRL key to provide the
function desceibed, In cach case, the CNTRL key must be pressed Aratand held down wrhile the second

key is pressed.

INIT {with CHNTRL})

Imitialize — Cauzes BUS INIT L 1o be generated for 130 ms, Key

is gperative ooly if processor is halted.
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AL TSN (with ONTRI)

CONT {with CNTRL)

TART (wuh CWTRLY

BOHOT [(with ChIR LY

Mo T (with CNTRLY

Mo, 6 (with CANTERL)

No. | (with CNTRL)

222 ™Motes om Operation

Halr/Single Step — ITulls Lhe processor if the progessor is run-
ning. To single instruction step the processor, halt the process-
ar. lhen press the HA LT85 key withour pressing the CNTRL
ke, Adler u hult, the display will contain the comtents of BT
[pragean sounterl.

Continue - Allpws the processor Lo centinue from a halied state
using ite current program countee, The contenls of the Switch
register are displaved.

This kev is operative oaly il e processor is hzlted. The Pane-
tion causes the program covnter (R7) 1o be lueded with the cur-
renl wddress. BUS INTT L is then genecaled und Lhe processor is
wllewedd 10 run. Switch regster contents are en displaved.

Cavses the MM bootstrap Sterminatar to be activared o pre-
st in che systen. Console will boot anly 17 processer is halted,

When the Mo, 7 key and CNITREL key are hoth pressed. Lhe
current addeess plus the value presently being displayed plus 2
are added together, The result is then displayed. This Monction
allows the console o calevlae the correct offsel adidress when
mmode & ar T, register 7 instrugtions are eacountered. The
reyuired index muat be in the display so thar when the keys arc
pressed, the indes will be added L ihe PO+ 2. The offset address

is then displayed.

When the Mo, 6 key and ONTRL key are both pressed. the
cofilents of Lhe Swilch rewster are added to the waloe presencly
being dusplaved. The result & then displeyed. This Function
allows the console Lo caleolats the corcect oflsel address when
made & or T instewctions har do nol use regislec T are encoun-
tered, To implement this function. it iz ¢asiest 1o pur che index in
the Switch register, then cxaming the general regisier that son-
tuiny Lhe buse address, thershy placing the hase address in the
display. Then, when the Mo, € key and CBWTRL key ure bath
pressed, the index and base address will be added and Use cor-
reet offset address will be displayed

MMutnlenunece Muoede - This key combination puls Lhe consale in
mimtenunse mode. When the corsols (s in itainlenance mode,
normal eonsale mode kevpad functions are not availabie {Refer
to Appendix A for a desceiption of the mainienance maode key-
pud Munclions.) The CLE key causes the conaole L exil tram
raniflenutice mode and entar conscle mode via a processar hall,

The input farmat required (o perform ecach of the fonctions previously described iz shawn us Fallows.

(X denotes an octal number, 0-7,)

KXEXERX LSE
XARARX LAaD
EERXANX DEP
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Nuote thal, unlike the operatoe’s congole, the data must be entercd before the function key is pressed.

Mricr to enfering & new A-digit number, if the d|5]'|1.1'.' iz non-zero, the clear key {CLR) shouold be
prassed o initally 2era the d1l1'|1|H.1. If the display i not cleared, the new duty will he lef-shified inlo
the existing data and Myy TESWLL 10 A #rconedus ounber in 1 display.

An errangnug dsplay will aisa resudt if, while the processar is running aed the Switch regiser is being
displayed. 8 numerne key (170 35 pressed. Allhough the SE DISP indicator will be on, the rlLr.]1|u1.' will
ru Lomgrer reliect Lhe aesua] cuntenls of Lhe Switch register. 10 eny litme whale the processor s running
U wperatur wishes (u exanmine the contents of the Swilch vegisier, the CRTRL and CONT kevs
shoicld be pressed simullaneousty, This action will not atfect processor cperation.

The consale meguires sn 18-bit address. This is especially important to rememhber when sccessing
Drevice registers (e, 777300 masl he anpul rather than 177560 Lo address a Device cepister). I the | 8-
bu addrese 1= nol used, accese o eEmoey oF Lo @ nanexistent addeess will occur,

Tnoarder to single instrugtian awgp the progessor from @ given starting address, the program counter
(R, Unibns address TETEIIT) must be laded with the starting addrezs. For exumple, to single matrue-
vion siep Lhe processor from Lhe heginmine of @ procram stariing st localion 1000, the followioe
seguence i% reguired:

T LAR
1181 DEP
INTT (With CNTRL pressed)
HALT 55
HALT: S5
cic.

The abeve procedure 15 reguwired oniy if the pragram counter dnes not glready cantain the desired
itdddress,

I35  Examples of Frogrammer's £ onsole (yperation
The Tollowizy example implecients the Joad address. Toud switch recisler, deposit, exarmine, display

address, seart, bk, contiswe, and siaple inclruction step functions, To demonstrare these Tunctions, Lhe
itllpwing pragram is leaded ‘nio memory,

PROCGRAM

PR R2TAE 1T 10Le START: MOV #7779 agldl 6 LOAD LOCATION 1016
HHIn 02440 MOP ;D MOTHING

[0 0244 Mt D0 NOTIIING

(0] 02137 01000 IMPSTART LOOP

I‘I-\Jl
-—
Ly



The pragram is loaded into memory by depasiting the fallowing dats inte each asgociated memaory
arldress.

Address Daca inamaction)
| [KHY (L2737
E(K12 117317
L4 |04
LW LR
1000 02400
[ [#] e THHI137
o4 {HH N
[Ale CHOCHOCHD

The dala is loaded b first leading address 1KY, and ¢hen making swccessive deposits, Mate that the
processor muse first he halted if the B LW indigutor is on {EXAM snd [JEP kevs sre operative only if
the processar is halted).

Cpernlor Loput Displny

H 41T /88 {with CNTRL preased)
{17 Priscessor s runRning

LR ILLLLLY

1000 LA (HAHMH)
2737 DEF and then C1LE [N 2737 and then QUEICND
LyT7IT TEF andthen{ 1. K 17777 and 1hen HXICO0
116G 1YEF and then CLLE 01016 and 1hen QHIC000
240 DEF and then CLR 200240 and then GOOO00
240 DEF und then CLE (0240 and then )
137 DEF and then CLR IOLIT ancd then SO0
LXI0 DEPR and clen CLE (AN and then GO

nER CAIHA]

15 AL RN

Successive deposil operations cause the address to be incremented by 2. Mot that the display must hs
cleared (il it 5 non-zera) betore cntering new data, Successive examine nm:rutmm can alse be per-
formed. Again, the addreess is incremented by two alter euch successive sramine.

NOTE _
If the address is in the range T7T710-77T7LY (-

dress of geaeral registersy, successive examing will
increment the address by on,
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To verily thit the above data has been deposited correcily, load addreess 1K) and perform suceessive
examines as follows:

Operator Input Display
CLR L ELE LY
1000 LAD [KNHNK)
EXAM 2787
B AD 1T
EXARM 01014

Onee Lhe proerum bas been loaded and verified. the program <an be started, continved, halted and
sinele islroclion stepped. Te demonsieate these funetions, first load the Switch repister with 125252
wnd then load the program starfing addreess (1K,

{Iperator Input DMspiay

125252 L5R 23252

CIR ) LA

TR AT Q00

START {wilhk CNTRL pressed) [23232 [sTHay shawes contents of Switch rewisler.

CLI (LN

CORT [with N THIL pressed) 125152 Diaplay shows canlents of Switch cogister,

HAT'T/RS (with CWNTRL pressed] 001006 *Ree NOTE

HALT 55 a01ala

HALT 55 1al2

IIALT /5% (X1]140x1

TIALT /55 (4141005

HALT: 5% T

HaAll/%% L0 2

CLR CHICD

(LARARE LN BN b CHEHICICH

B AN 17777 Fesult of tnstruction at addecss [0
MY

When the processor is halted via the HALT /S5
twith CNTRL) key, the display will shown the cur-
renl program codnber (IMC), The display conteals will
therefnre depend aon which insteuction is currently
heing executed.

Whea the single instruction sfep Tuectivo
THAELT/SS key! I3 vsed. the display will show the
current program copnter and the program will be
single instruction stepped from that lacation.

Refler 1o the K Vi-48 Molereranee Manua! for 3 mare detailed discussion of the programmer’s con-
sale uperalivn,
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CHAPTLER 3
FUNCTIONAL 5YSTEM DYESCRIPTION

3.1 CGENERAL

This parapraph provides a description of the interactinn hetween PDP-11/34 syslem components,
Figures 31 and 3-2 are block diagrams of the system showtng intercennecting sighals for the RALL-T
and BATL-K mounting boxes, respectively.

311 Halt-Continue Function

The vperalors consale can be used o halt the progessar via the HALT/CONT switch, When the
HALTACOMT swirgh s moved ta che HALT pasitinn, the conanle asserts che sipnu] HALT ROST L
which is recogmred hy the processor liks a BUS request. The HALT reguesl is therefore servced
aceordine soits prieniy. The arder of prenty for a1l BUS requests and ather lraps e listed 1 Table 3-
. The provessor respends o HALT EQST L by inhibiting the peocessar clock and cetucning the signal
HALT GRANT It the consale, TPALT GRANT I causes the consele ta assert BLIS SACK 1,
Lierebs aaining conteal of the Unibus, BUS SACK L. in turn, 2auscs the proegssor o drop HALT
GRAMT 1. The user can Xeep the processor i the haled siaie indefinitely 1n the halt state, BLR
RACK Loand HALT BROQST 1. are asserted. W her the HALT ;CONT switch iy relurned o the CORT

pusitivn. Lthe consale releases BUS SACK L oand 11ALT RQST L and 1he processor cantinues
wperalion,

Table -1 Priority Service Order

srm——

Priarity Servive (Order

Highest Malt {Instruclion)
0dd Ad<dress
Memory Management Error
Timeont

Parity Error
lostiruetion Traps

Trace Traps
Stack Oherflow
Power Fail
Mol Swilch {on console)
BRT
BRA
BRS
BRA
Lowest tvext Instruetion Fetch
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3.1.2 Boot-lnitinlize Function

The operator’s conagle eciivates the M2301 bootstrup/eertinalor vis the BOOT/INIT switch.
BOOT/INIT is a spring-sction motenlary switch that is normally in the BOOT position. When the
BOOT /INIT swiwh 1y pressed o the TNIT position, the two signals BUS AC LO L and BOOT 5W L
are penerated, BCWOT 5W L is the enabling signal for the M9301. When the switch is released from the
INIT position to the BQOT paosition. the two signals BUS AC LO L and BOOT 5W 1. allow the
PracessnT 10 9art 3 pawer-up sEgquenge. The Processor then attemps to read a new pracessnr status
word (PEW) from metory locelion 26y, Address 165 is Jogically ORed wilh the nddress vsserted by Lhe
MO30L (address lines enabled by BOOT 8W L) (o peperate TTI028y, Thas locatioa s in the M2301
ROM address space and containg the starting address of an optionallv selected rousine, Umee A now
PSW is nhtained from lngation 77426y, the processor attempta to read a new propram counter (PO
from memory Jocabion 24, Addeess 245 15 alva Togieally ORed with the address sseered by Lhe RI9301
Lo generdle TTI024;, also Jocated in Lhe EOM address space. The specilie routine iniliated by the ubove
sequence depends on (he setling of switches located on the MO30].

NOTE
The PEW abtained from the MY3N [(TT73IR8,] sets
the priarity level of the CPU &0 7.

313 Power-Llp Reboot Enable Feature

The Power-Up Reboot Enahle switch (51-2) located on the AM9301 provides the nser with the oplion of
automatically rehooting (activating the MY301) whencver the processar is powered up. Lf the swifch is
closed (OM position) and ihe processar begina a power-up routine, circuitry on the Y301 will he
aclivared. The power-up sequetce Lhat follows will then be the same ws thatl deserhed (ot the BOOT-
INIT function (L2, the FSW and PC will be obtained from the #3010 ROM address space).

INTthe Power-Llip BEeboot Enabls swilch is opea, (OFF position) the M2301 will be acuivaled (during &
power-upt only if the signal BOOT ENB is asserted low, BOOT ENB L s gencrated by the power
supmly and 1 transfermed to the M9301 via the operater’s console. Here, the aperatar's console func-
tons ooy as w cennectar. BOOT ENB L is sasected if the +15 and 15 viltapes are lost duning bateery
backup operation. The volluge Joss meuns thal the contenls of MOS memoary ace lost. BOOT ENE L
will remain asseried undl the sigoad BUS AC LO pues hagh, When BUS AC LO and BOOT EMB ure
both asgerted low, the ¢irguitry on the M9304 is enabled, When BLUS AC [0 goes high. the processar
will bewin u power-up routine. Wilh the M9301 enabled, the provessor will read the program counter
and processor status word [root the M23010 ROM address space (Parageaph 3.1.2) This Teawire allows
the aperador o antamacically reboot oo power up only if MOS memosy contents aze lost, [F MOS
memory has heen retained during a power fall (by the batteey hackup wnit) the processor will perfarm
its nirmal power-up routine,
NOTE

In systems gonfaining core memory, the black wire

that connects ta TPT on the M9 musi be dis-

coiiocebed and taped. This will disable dwe poweraup

reboot enable fearure,

214 Sack Tumarsund Feature

The M9302 lerminutur provides cireuitry that penerates a BUS SACK sipnal if u GRANT signal evar
reaches the end of the Umibas, The bus praot lines (BG4:BGT, and NPGY are ORed oo the M9302 10
praduse BLS SACK 1. which is retuened to the processor {Fipura 3-31. BUS SACK L will cause the
processor L drop the assecved grant ling which will in twen canse BLUS SACK L to be dropped.

11 KYLI-LA DETAILED DESCRIFTION

The KY1L-LA operiwor’s console pravides the meany Tor contrelling de paower {do power swilchl,
indicatime svslenis gtatus {BATT, DC QN, und RUN indiecators), halling the processor
(HALT/CONT switch) and activating the MU0 (BOGT  THIT swilch),
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Figure 3-1 M43 Sack Turnaround Logic

321 HALT/COMT Swilch
This paragraph deseribes the lngic asspciated with the HALT CONT switch located an the operator’s
consele (Tigure 140,

The HALTCONT switch allows the eperator (o hale the processor and keep ity 1he halied state as
deseribed in Paragraph 31,1, As shown in Figwre 3-4, when the HALT (CONT switch is placed in 1
HALT position, the HAL P ROST flip-lop s direet cleared, This position enahles ane input of the
vpen-collecier NAND gale that drives the HAL'T REQLEST L line.

The eler input of the NAMND gate 13 eabled if balh BUS DO LO L and BUS TKNTT L are unasseried.
HAT'T ROST L i transmatted to the processar and causes the processor to return HALT GRANT H
ut the consele (Purapraph L1 HATT GRANT H direct sets the SACK flip-flap, thereby causing
the operater’s comsals 1o wiserl BUS SACEK L. The processar is now halted and the operator’z consele
Ias contral o the Unibus. The processer will cemain helled as long a5 BUS SACK Ly asseried by the
consgale. The SACK flip-flop can be cleared (and BUS SACK L dropped) by any of the Tollowing
Actiang:

1. Hus ENITalize
2. Pressing und releusing the BOOTIMIT awilch
3. Moving the HALT/CONT switch 1o the CONT posilion

When the HALT (CONT gwitch is moved 1o the CONT position, the HALT ROST Mip-fop is direcd
set and HALT ROQAT L s dropped. The trunsition of the HALT ROST fip-Mop outpul Tron clear Lo
el causes Lhe SACK {lip-liop 1o be clocked. Since the data input is low, the SACK Tlip-flop clears «n
the luw-lo-high clock traasition, Whea the SACK flip-flop is ¢learcd, the RUN indizatar turns an, The
RUN indicator ceflects the state of the SACK fhp-flop. When the SACK Bip-Mlop iy set, the RLN
indicator 1 off,
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312 BOOT/INIT Swiich

This paragtaph provides 4 descriplion of the logic associated with the BOO T/ INIT switch located on
the operator’s conscle (Figure 3-3).

1) Crracr dlmars
] } RALK FF

-G

1 ASds

Figure 1-3 BT ENIT Seetch L.ogit

The BOOTAMIT switch allovas the aperator 1o activate the M3300 beotsirop Slerminator and the
processar (via a simaulaced power failp as deseribed in Paragraph 3.1.2. The MU301 is activated hy ihe
sipnal BOOT 8W L, eeneraled by the operator’s consale. A power Fail is simulaied when the aperator's
cunsole aseerle BUS AC LO L an the Linibus. This boot sequence alsn requires thut the SACK (lip-
flap b cleared. BOKYTAINIT is a spring-action momentary swileh that & cormadly oo the BOOT
nositton. Pressing the switch 1o the TNIT posilion catses the lwo NANIY gates to assert the signals
BLE AC LO L oard BOHOT W L (Figuee 3-3), The INIT position afso causes the cupacicwr (C7) Lo be
dischareed. Wheo the switch is released 10 the BOO position, BTIS AC RO L and BOOT 5W L are
dropped. theceby allowing the processar to start a power-up sequences. Since the capacitor (C7) charges
theaugh a resistar {R 1 @ momentary low is maintained soress the capacitor. This momentary low
enables the signal that will direet clear the SACK dip-flop.



Al DT Power Switch

The de power switch is a 3-position {CH OFF, B 0N, STNIBY )Y rotary swilch thal s always deiving
ame of three signals t grousd, These signals. when not grounded by Lhe switch, are normally pulled
high by the HT77 power supply [Figure 3-6), When thas switch is nsed with the H763 power supply,
ealy Le DO O pasitian is operational. The function of each position is deseribed in Paragraph 2.1.1.

—_— e Tp HIDD Prosar Sapple
|_ Ar oM |

-y

|

BTHEY L i

o - e ——— T HYTT Fusr Suagly
- OC OFF L
[+ o

1% Aen

Figure 3-6 DC Power Switch

3124 Indicators
The operater’s consals provides Lhres indicators thal meniter systerm stulas, The RUN indicatlor s

discussed o Paragrapl 3.2.1. The lunction of each of the console indicators iz described in Marapraph
212

s

I'he 1300 indicatnr is 4 lipht-emicting diode (LKL with 4 series cucrent-limiting resisior consected
hetween +5 Vide and rround (Tigure 3-75

nec ot

5y %—@ﬁ

1 Aac?

Figure 3-7 DO OM Endicator

The BATT (bartery monitark indicator is a LED driven by the + 5 Vde regulator hoard in the hattery
backup portion of the power supply {Figure 3-8). This indicator is not functional in a system wilhoul
hattery hackun.

naTT

Tram 3
Hajubnr -
ull HF1? Prrosar "j:"

Zapple
LI L 1]

Figure 3-4  BA T Indicator
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33 MOMI BOOTSTRAP/ROM FIRMWARE

The MY bantstrap, lermimeter contuins 2 512-word ROM (Read Only Memory). The memory is
cnmposed of Tour 312 % 4 bil tei-stule ROMs organized ina 512 % 16 bit configuration. Al four uwnits
sharc the saume address lines and produce 16-bit PO 1| instruetions to be executed by the processor,
The three versiens o the MB3I0L (A9301-Y 4, M9301-Y B, and MY93H-Y F) that are used in the PTP-
1K sysien centain basic CPLU and memory Go/Mao-Cia dizgnostics along with specific sets of boot-
slrap programa, The following list gives the lunctien end order of each diagriostic test im the RO s

Tt | All single operand instructions

Tsr 2 All double aperand instructions

Test 3 Jumn testy qmodes 1, 2, amd 3)

Tesl 4 Single eperand. non-modifyving, hyte test

Tcst 3 Double operand, nen-modilving lest (zowrce modes 1 and 4, destinatian

modes 2 and 4}

Register Display Rovtine and Console Emulalor

Tz & [Muhle operand, modilving, byle bl
Tesy 7 J5R test
Tust & Mernary 1sst

Bootsteap programs

331 Basle CPL Diapgnnstics
The following 15 4 deseription of Tesls 1-3

Test 1 - Simgle Operand Test _ o
This wesl eaecutes all single aperand inscructivens using destinglion mode 0. The basic objective 15 10
verily that all single operand instruetions Tunctien peoperly. o also provides @ cursory check on the

apcratian of cueh instruction, while ensueing that she CPLo decodes each inslruction m the ¢orrect
manner.

Tawl | beings the Test [estination repister thraugh ils three possible states: zero, negulive, and pasitive,
Fach ingtructien aperates an the cegister contenis in one of faur ways:

. [Duta will be changed via a direst aperation (e, inceement, clear, desrement, et

bl

2. Data will e changed vis an indirect operation {i.e., arithmetic shifts, add carry, und sublraer
cdrryvl,

ey

| ¥ata will Be unchanged, hul will be operated upan vie a dicect cperation (e, clear a egisier
already coztaining 2eroesh,

4. Dwara will be unchunged via 2 nea-moedifying instruction (T5T).



~Note that when operating upen data in an indirect manner, the duts is modified by the state of the
apprapriste condition code. Arithmctic shift will move the C bit inlo vr oul of Lhe destination, This
aperativn, when perfarmed correctly, implies 1hat the C bit was set corcectly by the previous
nksirution.

There are no chiecks on the data integrity prior t the end of the lesl. However, a check is made on the
resull. A coreect result implies thul all instructions manipulated (or did not manipulate) the data in the
sarreci way, ff the date Iy incorrect. The progras will f2l info o brancherelf.

Test 2 - Double Dperand, AN Sonrce Modes, Destinatgon Vipde 6

This test verities all double eperand general and logieal instruetioms — each in one of the seven modes
(exelodes made 0. Thus, b operations are checked; the correct decoding of each double operand
ingrruction, and the cormest opecutiom of each addressing mode Lar the source oporand.

Euch insteuction in the tesi must operate coreectly in order for the next instruction o gperate, This
inlerdependence is carried theongh o che last instruetion {hit teec) o here, anly through corcect execu-
laoe, of all proviows instructions, 3 daca figld is examined for a specific bit configuration. Thus, each
instruction peiar to the [ast serves to set up the painter to lesl dala,

Twa checks ol instruction epesarion are made in Test 2. One cheek, A branch-on condition, is made
fallowing 1he compare instructian, while the sgeond iz made #s the last instruction in the tesl seguence.

Since the Go/Noe-Go esl gesides oo ROM memory. all data maripulaiion (madifieation) must be
perfoemed in destinasion mode O (register containg data), The dats addressing constants used by Test 2
are contained o litgral poal within the RO,

Lt is important to note Lhat tea dilTerent eepes of operatioons muost execule carcectly in order Toe Lhis
Lesi Lo aapearale:

1. Those ingteugtiong chat participats in computing the final address of the data mask fur Lhe
Final kit rest inatrogtion,

2. Those mstructions thal manipulale lhe test dete wilhin he rerisler Lo genecale he expecied
bir pattcrn,

Deection nf an eryor wirhin this test results in a brarch-celf

Test 3 — Jump Test RModes L, I, and 3 _ _ _ _

The purpase of this poat is b0 ensure correct operatinn of the Jumpinstraction. This Lest s sunstructed
such Lthat only o lump te Lhe expected Instroction will provide the cocrect painler Lor the nexs
LeLsle uelion.

I'here are two possihle failure modes thag gan accur in this fest:

I. The Jump wllressine circuitty will mallunction causiog o trunsfer ol execetien 10 an illegic-
al dnelruclion sequence ar nonexistenl tlerary.

1, Thelump addressing cicesttey will maltunction in such a way as ta cause the CPL ta loop,

The lalter cuie 15 a lopical error indicator. The former, however, may manilest itsell ay unoalier-The-fact
error. For exwmpls, if the Jump cawses sontrol to be given to other routines within the M930L, the
interdependent imslroction seyuences would prohahly eventually couse a futlure. Tn uny case, Lhe Faii-
ing of the Jump inatruction will evenloally caoye wn out-el-sequence or illarical evenl W occue. This s
a meaningful indicator of a malfunctioning CPU.
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Test 4 - Sioyle Operand, Nog-Maodilying, Byte Test

This tesl focwss o Lhe one wiigue single operand instraetion, the TST.TST, which is a special case in
ihe CPL execution flow since ii is 2 non-modifying operation. Test 4 alse lests the byte operation of
this ingtrugtion, The TSTE instruction will be ¢xecuted wn mode | {regisler deferred} and mode 2
(register defermed, auta-incrgment),

The TSR iz programmed to operate on data that has a negative valug maost significan: byle and a sere
(rieal negrative] least sipnoficant byie.

In crder for this wesc to operate praperly, the TSTB on the LSB must fest be able to access Lhe even-
addressed LSH, then set the proper condition codes, The TSTH is then reexgeuted with the auto-
increment Facility. After the suto-increment, the addressing regester should be pointing to the MER of
the cest datu. Anuther TSTH 5 execuled onwhal should be the M5B, The N bit of 1he condition codes
should be sel by 13 wperation.

Cnrrees execution of the last TSTH implies that the sutn-inerement recognized that o byte operation
was reguestsd, thereby only imcrementlimg the addressinger by ane, culher than 1w, I the correct covdi-
ehaner cexde ey sk wed B e ssvoctared TSTE tevtrection, the progeams will fafl imto o branck-self,

Test § - Dhouble-Uperand, Mon-odifying Test
Therg are toen nan-madifying dauble operand mstroctions - the compare (CM P and hit test (BIT).
['hese teea imstroclions operate or Lesl dute in seoacee modes 1 and 4, and destinalzon modes 2 und 4.

The BTT art AP insteuctions will operdre on diata consisting of ail ones (177777 Two separate ficlds
ab prics avc uscd 0 order 1o utilize the campare instrugtions, and o provide 4 field [arge enough oo
handle the suce-incrementing of the addressing cegister. Since the compare imstruction {CMPB) s eae-
culed an dve Nelds containimg the same dute, Lhe exapected resdil s o cede £ bit, indicatiog equalily.

The BIT insteuction will use a2 mask argument of all oncs against another field of all ones. The expected
resiedl is 9 nea-zere candition (X bit cleared), Fitlures will rescdt in a hranch-seif.

332 Eegister Display Eoutlne

The register display routing prints the octal contents of Pracessor registers K R4, 8P, and “0L13 PC™
on the congalg terminal, This sequence of numbers 15 followed by a prompt characeter (5) on the next
ling {Paragraph 2.1,3.2). ‘T'he console emulator b5 eptered before any memory-modifving diagnostios
have bean exeouted. Onee the prompt chureeter ($) has been ceceived, Lhe operator con execole U
remainder of the diapnostice by ping 2 bool commund Tor o non-existenl device.

The consele ermulator is entered hefore any memory-mulidying disgnostics have been exscuted.

333 mMemory-Muedifving Dilagrnssiics
Friur o execulion of device boats, 1he fallewing memory-moedifying divgnostios will be execoled (il e
diwancstics have boen caabled on the MPI01) The firllowing 15 8 deseription of Tesls 6-8.

Test & — Double (perand, Madifying, Brie Tost _
The ohacerive of this test s o verily that he double operaed, modifving insienerions will aperate in the
lvete mocde. Test & containg Lhres sublasls:

Tess souece mode 1 destingtion mode |, odd and éven byues
3 Testsource mode 3, destination mode 2
3. Test source made (), destination mode 3, even byle.

The move byte { MOV RY, bit clear hyte (BICB), and bic set byle (BISB) are used within Test & Lo verily
[ aperatian of the modifeing, double sperand functions.
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Since modifying instructions are under lesl, memory must be used as 4 destination for the lest data,
Test 6 uses location 300; us a destination address, Later, in Tests T and B, logacion S004 is used as the
first avuiluble slorags for the stack,

Mote that, sines Fest 615 4 hyte test, Location 500, implies Lhal bath 500 and 501 ace used Tor the byle
test (even and odd. respeetively). Thus., in e word of data 500, both odd and even byles are caused 1o
be all seroes and all ones theoughowt the test, Each byte is modified independently of the ather, Erners
derected i this vext Wi Pesell (R a Ralr,

Teat T - ISR Test

The JSE is the first test in the Go/MNo-Cro sequence thot ulilized che stack. The Jump subrouline
coetinand (TSR] 1 execuled o modes 1 and 6. Afler the JSE: is executed, the subrowcine that »was given
coateol, will examine the stack to ensuee that the corecer data wag deposited in the correst stack
Locatian (304kE

I'he rautine will also ensure thut the Link Back cepister points to the commect sddress. Errors detecred in
shis dess will result in o kalr,

Test 8 - Memory Tost

Althvueh this tesl s mlended to lest Both core and BIOS memories, the dwa pallerns vsed are
desimned 1o ealubil e mast taxing epecalions for MOS. Before the derails of the 1e51 are deseribed. 0
walld bo apprapriate o discuss 1he assumpricns placed uwpan the failure maodes of the MOS
1cchonlogy,

The test i intended e check for ten tvpes of prohlems that may arise in the memory:

1. Sclid element ur sense amplifier Guluces
2. Addressing malfunctions exvernal (o the chip.

I'he simplest failure (o decset is & salid read or write problem, 10a cell fals (0 hold the appropriate
atLa, it 15 expected that the Memory Test will easily detecl this preblemn. In addiion, the program
alicmpts o saturate a <hip in sush a way as 1o cauvse marginal sense amplifize operation o manilest
itsely as u loss ar pick-ap of unexpected daca, The 4K 3 1 bit chip nsed in the memory consists of a &4
W 64 matrin of MOS elements. Cach &4-bit sectian is ted tr s commuon sense amplifier. The objective
al e prograc is 1o salurale Lhe seclion with, al st all secoes and one 1 bit This i-batas then Nowled
down chrough 1he section. A the end., the data s completented, and Lhe 1es repeated.
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For zasernal addressing Failures it is assumed that if two or more [ocatians wre selected at the same
time, and d write ogowrs, it is likely that both locationy will wssume the cormect stete. Thus, priar to
writing any test datw, the backpround dula s checked r ensuce that there was no crositalk belween
any 1wn locstions. Failures will revalt in o proreem Belr os do faiferes (0 Tear d amd 70 Adler the kall, e s
expecled 1hal the opecalor will prass the BOOT switch cavaing RO {expecicd data}, Rd (received data),
SP ([uilicg wddress), and "OLD PCT (PC indicating memory failure] tn be displayed, Refor to Para-
prapit 6.2.2 (Action 1)

SOTES
1. The M3HI-YF Memory Test performs both o
dusl-sddressinge and dola check of all available
meiwoery on the s¥s0em.

2. M he expected and received data are Lhe same,
it iz highiy prahabte that ao interomliceal fallure
has hecn detechsld {5, timing or Margin prob-
lem. The reason e expecied amd received data
cam b identtical 1 chink the test program rereads
(e Milimg address afeer the initisl non-compare
is derected. Thus, 3 fadure sl CPL spod s
detected, and indicated by the readlng of the
Tuiling addrvss vo a siogle reference (not af
spueed] operation.

334 Hootstrap Programs

This paragraph prevides a list of the peripheral boolsiraps supported by the M901-VA, MII01-YE,
and M901-YF modules. Which bootstrap program is mn depends on the switch sedlings of the
MUSHL On systems utilizing the M2301-YA or BY9301-YF, the haotsiraps van be entered directly
wilhoul running the CPLU disgnestics {Parageaph 4.3.2).

Derice

erice L miloes Peripheral Hootstraps Supporiled

o nde Adilress by WMUAN-Y A

TT TG Teriinal paper tape reader

3K TITa04 RKLI moving-head disk cartridac

[T 777147 TC1 DECLape

MT 772522 TMLL magnctic 1ape drive. Tape wusl be T- or S-track, KO
bits/inch, odd parity, end dump mode,

|3 ITRT14 RELI moving-head disk pack for RPO4/02

CT TTrE TAlLl zasactte

R TITAE PCLT high-speed paper tape repder, "Tape must be in o2 special
aoalslrap Formal {such as ABSLTHE).

X TN RXI] disketre
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1lerice

Chode
TT
s

W

ML

(R)i
1K
OoT

WMT

DP
T
PR

(4

Derlce
L.nihns
Address
TR
7720410

T

TTOI0

T
T
TIT42

772522

-

TTavid
FITA00

TITAN0

T

Feripheral Rootsfraps Supporied
by MSUII-YE

Termimal paper tape reader
RSB0 /04 Masshus Fyed-head disk

Tt Massbus tupe drive. Tape must he H-track, KX
bitsinch. and odd panty.

Mixed combination of Massbus devices. The actual device is
determined hy the spegificd unit numhber, The devies can be a
THL 6, RIMM, or RISD304.

RIPO4 05 /06 disk pack. Format 22, TEC inhihil.

EX il moving head disk cartrides

T DECtape

TME upnetic tape drive. Tape must be 3- ar S-track, $HI0
bitsfinch, odd pariy, and dump muode.

RPL moving-head disk pack for RIO2/03
Ta& 1] cusserte

PCLT high=speed paper tape eeader. Tape must be imow smeciul
hootatrap formar (such as ABSLDR).

BY11 disketre
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Diexlee
Code

TT
5
Ml M
(A1)
Dk
[xr
MT
or
ik
(A

[t

Device
LI nibus
Address
TIT560
TIZ0MA0
Tr2a0
TTHTN
A
177342
712322
N4
TIT5450
TN

TT4A0

Peripheral Bratstraps Supported
by M930I-YF

DL contral for terminal paper lape render

RJ5K /(4 M assbus Mixed-head disk

TIU 16 Massbus Lape drive

RIBIK 05 Ak Magshus disk pack

ER11 maving head disk surtridee conteol for REG3 /03
TC1L conreel tor TU3S DECape

Tx 11 contral Tar TLITE) magtupe

BP11 mavinp-head disk pack conteol for RPOZ03
PCII high-speed paper lape reader

RX1] contral for XU diskette

REall conral oy RKDGS
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CHAPTER 4
CONFIGURATION

4.1 GENERAL

The PDP-11/34 compuler syiterm is contained i either the BATT-L [13.3 em (5-1/4 inch’ chassis] ar
BALl-K [26.0 cm {10172 inch) chasgsis] mounting bos. The BA1] mounting bos houses the hackplane
and power supply. For a detailed discussion of the BAL-L mouating box (und IHITTT power supply) or
BALl-K mounting box {and H7&43 power supply). refer to the associared maintenance manuul,

4.1 BACKPLANE
Theee tvpes of bickplane can be used wilh the PDP-11,734: processor backplane, expander hackplane,
or special purpose backplane,

The DD I-PK is used a5 the asic PIIP-11/34 processor backplane, The DD L1-CK o DD -DK ¢an

be used [or expunding the systemn. Sperial purpose backplancs are wired to accommodate paricelar
oplions and are supplied with systems contaiming such options.

4.2.1 Physical Description

The DDM-FPK 15 w O-slot hackplane and the DD 1-CK is & d-zlot backplanc (Figuee 3-1). Each back-
plane is prewired {vin wire-wrap connections an pin side) o accommadage cortain types of modules in
gach stot location. Derails of sighal connectinneg and madule placement are diseussed in Faragraphs
4,222 and 4.2.7, respectively. Fipure 4-1 shows the module connection side of each of the two bagk-
plunes.

Each system modul: plugs inlo one of the slots that s properly wired to provide all recessary power
and mignal connecticns for thar pacticufar module.

The DD 1-DE {*slot expunder backplune) is the same as the DD1LPE processor backplune excepl
for stor 1 and stor 2, which heve special interconnections for the KI211-E and KD 1-EA processar
modulcs, Slots | and 2 of the DD L-DK are not dedicuied to processor modules and thercfore the
DDN-DK can be used as an expander backplane.

d.2.2  Electrical ©Connectinns

This paragraph describes the power connections to the backplane and ¢he signal connections af the
buckplane itaz!f.

4.2.2.1 Power — Power is supplied to the backplane via a wire harness thar connects 1o the du distribu-

tion board of the power supply. The wires exit from the backplane to a sel of Mare-N-Lok conneclons
that plug direcrly into the distribution board.

d-1
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The power haracss from rthe DD11L.PK and DI 1-13K backplanes containa two latge cenneclors (13-
pin Mare-M-Lakt and ong small gannectar (G-pin Mate-N-Tok).

The DDI-CK hackplane hus only one 15-pan conneclor and ote 6-pan conhecter. The connector pin

lovielions ure shown i Figure 4-2 and (he sighal assignments for gach pin arc shown én Table 4-1
(3121 1-FK and 121311-0K ] and Table 4-2 (131311-0°K 3.

Lerating L wp
FIM A=, Pifd * AIM 1 - '/_ FIN A
CE i
L Lacaung e E L ]

IR — PIb 2

M 13 x‘\_ FIM 11 & I'In Pdmin-N Loh

IG ™« Mara-H-1 nk

Figare 4-2 wate-iv-Lok Connector Pin Locutions
(Viewed rom Wire Side)
Table 4-1  Fower Connector Signal & ssignticils
for 1011-PK and DD11-DIK
15-Pin Mate-M-Lok Cannecior ]

Pin | Sigol Wire Colot
| N Mo, 14 Red
2 : +i3V Muw. IR Ciray
3 ~2Y ™o, 14 Cirange
4 +5¥ Mo, 14 Red
3 Sparc (oot cannected) i - -

& Spare dnat cannected) ' - -
7 Spure (nol cannected) 1 - -
B Ceroind Na. 14 Black
o Liroaamd Ma, 14 Black

In Spare { ol cunnected) - -

Ll Spare (net connectad) - -

12 +5 Bat Mo L4 Fed

3 Spure [nut connected) - -

I4 R ¥ No. L8 Brown

I Apare {not connggted) - -
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Table 4-1
for DD 11-I'k

arel DI}Y1-IXK | Cant)

15-Fin Muate-M-Lok Connector 2

Power Conneeter Sigonl Assipanienls

o —— e T —

Pin Signal Wire Cuolur
1 +5V Mo, 14 Hod
2 Bprare (1100 connected - -
1 +20% M. 14 Cheange
4 +3Y Mo |4 Red
A Bpare (nof conngoted) - -
fi +15 Bul MNa, 1E White
7 Spare (nat connested) - -
H Crround B 14 Black
L Cioound B 14 Black

i Spire (RO Sodnected) - -

Il Spare (Lo connected) ! - -

12 Spare (not conmected) - -

13 —-15Y Mo, b3 Bluc
4 Spare {not cannested) - -

|5 -15 Hus Na. JB Citcen

G-Fin ¥late-N-Loh Connector

Pin Siynal | Wire olnr
I Ly i M. 14 Black
2 ETC (hime glock) W 1B Braown
k! OCTO M 10 Vit
4 ALY ™o 18 Yeollow
5 Space (nol conngcted}) - -
A Spurc{nat comnected) -

-



Table 42  Power Connector Signal Assignmenis for DP11-CK

15-Pin Mate=MN=-Lok Consectar

Fin Signnl Wire Color
1 +5% MWa. 14 Fed
2 +13Y M 1B Gray
3 +Y Mo, 16 1Jrange
4 +iv Mo 14 Red
: Spare [(not connected) - -

i) +15 Bat Mo 18 Crfeen
T (3raund Mo L4 Black
g Crround MNo. 14 Hlack
K Spare (nol connected) - -

LL Sparc{not connected) - -

L] Spare {not connected) - -

L2 +5 Bul Na. 14 Red

13 =13V Na. 18 Blue

L4 -5V Na, 18 RBrown

13 L3 Bat Mo B White

6-Fin Mate-MN-T.ok

Fin Signal Wire Calor
L Lo OGN No. 14 Black
2 LT ling clock) Mo 18 Brown
1 DL ™o, LB Violer
4 AC LD No, 18 ¥oollow
] Spare (nat connected) - -
n Spare (ool connecled) - -
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4.2.1.2 Backplane Signal Connections - In the following discussion, particular areas of the backplane
will ke referced ta scoording to slof aumber {1-9) and section (A-F), Refer to Figure 4-1,

Signal cononections between the beckplane and operator’s consale are made via a single canle which
terminates in a 10-pin 3M cennector and plugs inte connector J1 on the aperator’s console, Figure 4-3
shows the 3M counneetar pin locations and Table 4-3 lists the signal designation of eech pic.

MOTE

The 3M connector ig installed only M the vperalor's
conside is present.

FINR

— PN 0

N Y

INCICATES Puh 1 -ll"l_ PLH 1

11-1233

Figure 4-1 30 Conpector Pin Lecalions
(Yiewed ftom Pin Side)
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‘Tahle 4-3  10-Fin 3M Connector Signal
Desipaations

e —

[la Signal

Crraund

D L

Ciround

AC 1O

Ciround

FALT REQLUEST
HALT GRANT
SACK

Crround

INIT

= = IO R R G ST Ry

r
| =
|

Standard Unibus Sleis - Slotl | {gections A and B) of the DI11-PFK, DN -CK | und DD [-DK §s the
Unibus IW slor, Shots | and 2 of the DDIL-PK hackplane are dedicuel 1o 1he processor modules,
However, siot | {scctions A and B} of the expander hackpluns (DD L-CK and DIO1-DK ) can scoep
any dual module that can plug inte standurd TTadbos slocs (e, BCLL-A Linibus gable nr MO202
Lmihus paraper cable) &lot @ (zeclions A wnd B} is the Unibus OUT slot of the TXRT1-PE and
12211-13K backplanes und slol 4 {sections A and B} is the Unibus QLT glot of the DI 1-CK back-
rlune. These sections must contain either a Unibns terminater (89302} ac u Unibus oucpul cable

{BCL1-A or M%202). Figure 4-4 shows the pin designuations of the standacd and modified U'nibus
crriectals.

Modified Lnibus Device i YL Slats - $lots 2 throueh 3 (seclions A and B) are the modifed TUmbus of

ke 13211-PE and DO1-DE backplises, Slots 2 and 3 (scctions A and B) are the mandified Unibus of
the DDIL-CK bockplane

[he madified Lnibus differs [raom the standard Unibus in that sertain pims have been redesignaccd
(Figure 4-9). Same ground connections, BUS GRANT signals, and the NG signal have been remoy-
ed Trom the stondard Unibos and have been redegignated with core memory vallafe pins, Bastery
hachup vallage pins for MO8 memory, perity signal pins, several eeserved pins, and test point pime,

Stinll Peripheral Controller (SFC Slats - The sectiony Lhal weceanmadare small peripheral controlle
muodules ure slats 3 trvueh 9 {sections C-F1 af the [0311-PK backplane, slots 1 theough 4 [sections
C-F}of Lhe DDI-CK backplane, and slats § through 9 {seclions C-F) ol the DO1L-12K backplane.
1 hese sectinns provide the signal smneclions reguired by hex-heteht ar quad-height modules (31
racsdulesk contairing control loeic Tec pecipheral devices (L e, serial ling contraller, programings’s con-
sole inlerfaee). Figuee 423 shows the pin designatinns for the 8PC connectores.

Mon-Frocesser Grant ;PG Line  The WPG line is the Unibus geant line for devices thal perfeem dara
trumalers willlaul processar intervention, The NP ling grant continuity is provided by sirc-wrap
jampers an the huckplane. Waen an NPG moedude s placed ina slot, Lthe cogresponding Jumper wire
ram pin ©AL w pin CBl of tha slat must be removed. 'Uhe raoling of the WPG signal through the

hackplans is shown in Figure &6, Granl priceity decrcases from slog 1 1o slog % (i.e., slal | bas highest
priorily aod shor 9 lowesn)

NOTE

IT an Yt module is removed from a slat, the jumper
wire from CA1 to CH1 must be reconmected.

4T



sangard Uealiiy

Py B gy rra
C=lumn Lnlhymn
A B
aim
Fi 1 ) 1 F4
INNT | ¥5W |BEA 1=
A L H i—
B INTIE|CHO [NES GHO
L H 4 d
o [GND [ERS amD
& L L
DM D01 [Gres | odis
u L L L
- OOl |DOS |G | oGA
L|L n 4
OiE | OUS |AC (r]
F L|L (oL |
CE oo [am AGD |
H L L ! 1
1l o |RaE ALUZ
. L L L L
D12 (D11 [are alq
K L L L L
04 (D13 fog [T
L L L L L
Pa [Di6 Jam 2100
i I L L L
anoH|re a1l A1
N I L L L
B Gmrﬂnn.-w 413 n1?
r _‘I L 1 1
l:i;l\.ID 1W:HZ| A1s . aA14
Tl B . | .
uu}‘unn FERR IS
_E'_____. L L L
LD | NAT? |Gl 1
T L L
HRE [BRE [gavn | oo
u H y L 1 L
OLT |UND |[PASTH [ k]
¥ 20 - i

MOTE: D o] [Ed0ES O redregrmbed pin.

Figure 4-4  Standard and Modified Unibus Pir Degignations

45

Fodifisd Unibue
Fin Diezigralains
Calunm nlinrg
o A
Sile "1
] 1 2 1 2
IsIT
a L
INTR
B L
g
g L L
[ali}] e | 3 i SA4
- L L "‘Ej; L
[=la ]} Oed | IMT PAR
= 1 L | &8y 0=T
e 05 | & nec 4
F 1 L LaL| Lo
=l 0oz | aAm ATH
H L L L 1
| [ER 1] Twd | 403 Ll
L 1 L L
[x} 1] i | aas | and
* L L 1 L
14 013 | a0 | ang
- L L L 1
. A mo Al ALE
L L L L
FaR FH A11 | a1n
N ] L L L
PAF piesy] 13 | adz
e 1 ' L
. +1G 20K A1s [ A1G
naT L L L
1= MPR L&FT | mPB
§ 9AT A L 1 L
MR Ef? Lnn| £
T L \
-2n BAT | 38¥M | L
u lmna L L L
20 1A | mEvn| E
¥ hcoHel |Sone
: I L iCiR E‘!‘
11 4



-4

Column [ Calamn fnlumn Lolurm
c =} E F
Fin 1 2 1 > 1 z 1 2
MRS 15k n % 1 GNRE | -Av BEG B
“ lural h auT
NPT A5Y 1P 18 ASEYN | R ABG Lt
B 1T IHN H IN
Fa @D & BEL | O Al GHND ESTH [H ]
" L T L L
LT [FIF} A nNuT | ART AT 16 EB3Y | FO
@ L | Luw L L L L M1
Ly oq & 5EL | ERB WISY W | 25 FG Ll
L 1 a L L L Wi L
P LS asCl | arps anz cl ons B
F L a L 1 L L L
o1 oz ] ETT anl T out N
H L L L L L L ENE B
LA L0 & SEL A BA 3E'YH [H1} MPFR rabdx
! E L z ouT L L I AN
™= R o 2lT Nia? RE] k13 auH JLINT
L-\. o 1 | S 1 L L E
A M ann IMil ELr a.11 P Doz Fol
! EMEH II L L ur i L | L [ 1z
" 1P e AIHT EZR | LR Litalih ) TR T
s EHES, f2a) HiGH L FA7
[a]n] = AINT | 3mE AUl | ane [ ST
H Lo L o anr L 1 N1 1
- HelT | oo T niiG an ETES A il
FLl L =0 L L auT P2
TN N | o 1P ELE AT AGEL Fial Fial
K GRT L L} L L] L2 L1
PE Do TP B BEEL AaEL rm Fix1
. L L S0 o a Wz p?
GHDO | 003 | GHOL | BRE | RER | AaCT | BRE | GACE |
T L T 3 L
vEcE | oo Do £EG | ADE | e 4 INT | seR
. [ = N L L a | our
aC 05 AEEY M a3G ans A AT | P
v Ll 1 I I H uT L L 8 ‘ EMlH A 1m
11-4031
Figure 4-5 SPC Fin Designalions




HEMGY AELE 'WIRE WiHAI
n s c ’//’/D_ k [

T4
NN

R
!

-h
T[]

\}

1‘

qh-
\/I \).-'I

|
-
|

.
h
| &

1142210

Figure 3-8 WPG Signal Path

Hus Grane |BG ) Lings - The bos geaat Jlines (BG4 BG T for deviges requiring processar imtervenbion
during data lraonslees are routed throueh euch smull peripheral controller section in connceter 1, Each
al the Mour GRAMNI signals is routed on a separate ling, Figure 4.7 shows the routing of vne of the
grane lines. The ather cheee lines follow a similar puth. Graot preeity for each lovel decreases [rom shot
| taslat 9,

NOTE
A bus grant jumper card (GTIT) most be placed in
coticior D of any wnovewpicd 5PC section, 1T an
RSP secton &5 leff opert. bus arant continuity will be
lusit and the system will hang,.

4.2.3 Mnodule Placement
The POP-11/34 backplunes are wired to accemmodats particalar types of moduoles in each seotion.
Figure 4-8 llusteutes which modules can be pluced in gach backplune shot.
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|5iwin 1 wid 20 DDA PK Only

ACCOMMODATEE SMaLL FrAIPHFAEL CONTAOLLER ISRC),
EXARPLE. rurEAAKMER'E CONSOLE INTERFACE IM7E591, DL 17/ IMTESE:

- ACCOMMODATEEHEX HEIGHT RO FSWETH
FALICH L WSFHUS SILMALY.
EXAWPLE MET1 WS MFRKIAY SKIOLLES
MM CC-ARE MEMOAY MODHILES

PMEEsh FAOCCEELIA MENAILC.
\‘-.,. SOT I« DEDICATED T THE MTAR OOR MR
FRONCESOR MODULE.

11-EZ46L

Figure 4.8 Module Placement
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4.3 SWTTCHES AND JUMPERS

This parsgraph provides a definition of all switch sertings and jumper |ocations assaaated wilh the
PDP-11/34 svsletn coumpanents.

4.3.1 KD11-E Pracessor

There are only two jumpers (W1 and W2) oo esch of the two processor modules. No switches are
associgled with the modutes. Jumper W1 js OUT and W2 is [N on the M7266 module and hath Wl
and W2 are IN on the M7265 module,

432 KID11-EA Processor

The Ma266 module has only one jumper {(W1] which s I, The MEZ65 modulc has (wo jumpers (w1
and W2 which are both TN

3.3 MYi] Bootstrap; Terminator
The MY301 module has only one switch pack (517 which centeins 10 awitches (51 through S0, The

fiwe jumpera (W E, W2, W3, W4, and W5 should wlwayes be recwoved when the M9301 is installed in the
FDP-11734 yystem.

The funciion of each switch in the module switchpack is as foilows;

1 Low ROM FBnuble switch, When this switch is placed in the OFF position,
the lower 256 words of the MM ROM {Unibus addresses 76500 ihrough
TH37T8) wre disabled, Plaging 51 in the OF I position resulis in the [ollowing:

MOWL-Y A The casserte boots, flappy boots, and diagnostics are urla-

vailable and the paper tape baot will default to the lower
4K .

MM -YB: Swilch is not psed,

WOAL-YT: The paper lape boot and console emulatos are unavailuble.

52 Power-Lp Reboot Enzhle switch. When this switch s 10 the ON position, the
RI9301 will be activated automatically when the system returns from a power
Fail. With this switch in the OFT pusition, the processor will peclorm 4 ner-
mul power-up redting theough locations 24 and 26, 1f the BOKT A TMNIT
switch an the console is pressed and released, the MB307 will be setivuted
rogardicss of the poawion of switch 52,

NOTE
Thi:i switch should e io the 0N positivh in sysbens
using MOS e ohry without he batery Imu:kup
ppfion. Systems using MOS memory and containing
the batieey buckup oplion oF svsiems wilh core meln-
UryY should have this swirch in the QFF posifion,
Refer fo Haragraph 3.1.3.

BLEI HOM Address Switches, The setting of switches 83 Lhrouph S10 delermines
the ROM slurting wddeess thal will be used as the aew PC by Che processaor
during a power-up rooting (providing the M9301 huy heen enubled), The
M2PI0L-T A, TB. and YF allow the operator to select (via switches S3-510)
the function performed upon activation of the hootstrap/terminitor,

Tablcs 4-4, 4.5, and 4.8 show the correspondence belween switch scttmgs and the function selected For
the MA0T-Y A, MY301-Y B, and MM -YF respectively,
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Table 3-4  ¥YMI-YA KON Scarting Address Selectlon

M ¥HI1-Y A Switch Settings

Fusctivn 1 84 S5 |56 S7  S& | 8% 5w
CPU dingnostics - - {_'.ans.nlc_::mulnmr ; OM O OM | O ON ONM [ ON ON
C Pl diagnostics » Yertor M LIN (M iy ] ™ 1Y OFF
thorough location 24

Consaleemulator 0N 4| N 0N OFF  OFF] N N
{withoul disgnostics) N
CPL diagroslivs — I]--_;:;r._;.ﬁl I OFF aN  aN -l-.'JFF DN ON | ON 0ON
Boot EK 11 {withouwt diagnastics) artr oW ON | OFF ON  ON | ON OTF
CPU diagnostice —+ Boat RI'LL OFF O ON | OFF OFF ON | OFF OFF
Dowt REI {without diaenusbics) OFF 0OXN 0N : OFF OFF QFF| ON 0OXN
CPL diagnoestics + Boor TCIl_]" _ QFF ON  OFF | ON  ON ON | OFF OFF
Bool TC ! (without diagonoslics] - OFF ON OFF (| ON ON  QFF( ON ON
CPLU disgnastics — Hmt TH 1L O ON OFF | N OFF ON | OQFF ON
Huoot TM L {wilkoul disgnoslics) DOFEF XN _FJ.]_:F '[_]'."'4_ _'-'.]EI-' M OrF  OFF
CPL diagnastics » Boaat TA L] ST OFT O | ON OFF OGN | OTF OXN
Haal TA 1] Daithoul disgnoslics) OFF {OFF ON | Oh OFF OXN OFKF QFT
CPL o diagnostics « Hoot EX 11 QFT OFF O~ | ON  QFF {OFF| OFF 4FF
Bool BX11 wilhoul disgrostics) OFF Qrly OM | OTF ON Ox | OM Om
CPU diagnastics— Baal DLI OFF GFF ON | OFF ON  OFF| ON  ON
Bow DL (without diagnostics) OFT OFF ON | OFF ON  OFF O OFF
CPL diagnostics —+ Boot PC1T OFF OFF ON | OFF OFF oN| oN  ON
Roat PUE {wathout digpnostics) OQFF QrFF OM | OFF OFT ON : ON  JFF

Mot OGN = logic I (FF = logic |
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Tuble 4-5 ¥19301-YB ROM Siarting Address Selection

|' MY30L-YB Switch Serings

r

bunction 53 54 LA ot 57 SR S0 S10

CPL diagnostics — Console Cmulater | ON ON ON | ON ON ON | ON OV

CPL disgnogtic - Veclor O ON ON ' ON ONM ON | ON OFF
Througl levation 24

U orsole eanoletor N (AFF 0OM | QN OFF O ] OFF  QFF

Nole: DM = logic 0, OFF = lueme |

Table 4= MIIF-YF ROM Scariing A ddress Selectien

MO0 -YT Switch Settings

———

Function 23 bt | b o] bli] 57 54 54 S10

CPH dagnastes s Consoleemulater | ON O ON ON | O ON ON [ ON  0ON

Consale emulatar ON ON ON | ON ON ON | ON  OFF
fwithowt diapnuestics) [

CPL diapnostios — Veetor OFF O OM POFF 0N ON | OFF ON
thoaugh Tocativn 24

Wector threueh localion 24 P OTT OFF O [ OFF ON ON | OFF OFF
swithout diagnastics]

CPL) diagnastics » Boo RTY (1M {]'N. LM OFF 0O O 0N O
Baat RFP11 Ox O 3N | OFF DY ON | ON OFF

[without diarnosLce]

CPL diagnosties « Hooo RJPM AR08 O OFF ON 0 O OFF ON | OFF ON

Bool RJP0 /05 0 oM OFF ON ) OBk QFF QN OFF OFF
{willaut diﬂglmsﬂcﬂ_ i

LP0) dhagnostioy - Hont BTS03 T4 OFF OWN O | OFF ON  ON [ ON  ON

Baal RIS Dedthout dingnosticsy | OFF ON ON | OFF ON ON  ON OFF
L -:'i.i-HE'HI'!-'-‘-[iﬁ Boot RKIL | oM N OFF | DFF N ON | OFF ON
Boot RE L {withoeol diagnoslics) o oON  OFF| OFF ON  ON | OFF OFF
U diagnnstics » Bool RKAL] OFF UI:"I- OM | OFF OFF ON @ ON OFF
Bool BEATL {witheul dzarnaslics) Orr oOFF Ok | arr orr oOns | OFF oON

Mote: OF = lowic I (FE = logic 1,
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Table 46 MPI0I-YF ROM Starilng Adkdiess Selectbon (Cueir)

MO -YF Switch Scttings

—_——— —

Function |83 st ss fse 57 s Tse s
CPU diggeastios — Boot RX]1 OFF OM OFF . OFF ON O lj OFF Ol
Boot RX1Liwithour diagnostics) | OFF Om OFF | QFF ON ON | OrF  OFF
CPL disgnoslics — Bust TC | ON ON OFF ! OFF OFF OFF| OFF QN
Bool T (withaul diagnosiics) | Oon O™ OFF i OrF OFT OFF| OFF OFF
CTLU diapnastics — Bool TR 11 DOFF ©ON Ol I OFF QI'fF OTF| OFF O~
Boor TM L Pwithout diagnosticsk OFF ON  ON | OFF OFF OFTF | QFF OFT
CPL) dheagnastics -+ Boot [0 16 O ON  ON | Orr ON  OFF OFF ON
Bool TIU 16 (withour diapnastics) O O ON O OFT ON OFTF| OrF  OFF
{PL. diagnostics + Hoot 121,11 N OFF OFF QFF OFF ON | OFF ON
Boot DL iwihoul diagnostics) O QOFT QaFF ! OFF OFF OM | OFF OFF
CPU diagnestics - Boat FCYL OFF OFF QFF! ON  ON O | OFT (O
oot PO (withoul disgooslics) | QI OI'F QFF | O ON ON | OFF  QFF

Note: l:}r'-;:-lﬂ_.gié. Ik, OFF = logic 1,
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434 DL11-%W Senizl Lioe [Interface and Real-Tigie Clack

The DLII-W (MTESE) conleins 5 swilch packs labeled 81 theough 53, Each swich pack condains
either 8 or 10 individual shide or loggle swilches. The switch packs are labeled with each switch num-
bered 1 alwwovgh & oc L0, Each pack s also labeled showing the on and off posiiions (Figure 4-9).

Figure 4-9° DL1L-W O T830) Switch Lagatians
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Switch acleetions on the DL E-W allow the interface to directly replacea DLLL-A, B, C, or D in most
appheationys. Through proper setting of the swirches, the user can select the desired baud rate, charac-
tar side, slop-vode lengeth, parity, error detectiom, and 20-mA current loop modes, Tabie 4.7 lists the
function of each of the switches. The switches are vsed separately or in conjunction with ather switches
lo select the paramerers discussed in the following paragraphs,

NOTE

Lt Doxes other thas BALL-L. there is aof sufficient
drive capahility oo the LTC L stgnal to drive maltiple
loads. Since each DL11-YY constitotes a load {even il
the line clnck is disabled by {he switch), mdoiple
DLLI1-Ws in 2 box will overioad the LTC L sigoal
cansing Hne cock fallures. To alleviate the Inading
effect of the additional DL11-Ws remeove resistor
Ead from all DL11-W modules except the one heing
used ws & line clock. 1T maldple DLII-WSs are used
on the same svstem, the Loe clock mwst e enabled
{via switches) only on the DL1I-¥W Deing used as 4
live clock.

In the following deseripticn. the swilch will be indicated by its switch pack and swilch number (e,
%45 indicates switch pack 4. switeh 51

4343 Device Address - The standard Unibus address assignment for the console device is 727960
However, the address of the DL11-W may be sclected by the following switches:

Address Bl Corresponding S wlich
1] 55-3
0o 552
(i 551
in g5-4
I3 555
5 Ba-0
04 558
(13 R5-T7

g Swilch ON = logical 0. OFF = logical 1.

Figure d- 1k showes chie bit vahees for the standard address and the carrespondence between the address
hils and switches.

BrTaL ACCRESE | 7 L T | 7 | - | b | o
ADDAMSE BIT 47 16 G| 3 o1 M WM X oy 28 B m owd gr
| |
nals 1 | T 1 1 1 i 1 ] 1 1 1 a 1 1 | 1 n n a n
BNITCH WA, PACK B ~ oy z 1 L] o & 1] 7 I"‘—\-\_\_’-’_"'I
NCT SAITCH RIIT SW1IEH
5FICETAELE SELLL I MELE
SRITEH NN = Lagios 0 OFF = Lrglead 1
1" ah

Figore 410 DL11-W Deviee Address Selection
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The switches may he set so thao the DL LW reapands to any address within the range of 774000 (o
73777,

431,42 Veetor Address - The standard vector address aszignment for Lhe console device is (6. The
veutir address may he aelected by the following switches:

Voivlor
Address Rir Carresponding Switch
L al-i
i 2T
(3 852-3
05 52-3
(14 52-6
03 52-4

Mate: Bwdrgh O = logical 1D QFF = |ogicai €.

Figire d-11 shows the bit vulues for e standard vector address and the carrespondenge hetwesn
address hits and switches,

N 1AL RebRESS | n | n o u | b n i
i :
aDDRESS B 17 o 1% 1™ 13 12 41 10 M@ o or 06 A5 M 03 a0 o o
] | i 1 ]
NAT TR u J 0 afl al u ] i [T n | 1 | n I u| a o
a I H
[ e W a T H 5 ] q
SANTRIN MG AR P B A L N s
RO SR 70H SELLC 1 AYLE WIT EAITOH
SELECTALLE

SATICH UM = Lugies 1, UFE = Logieal NI

Figre 4-11  121.17-%W ¥ector Address Selection

4.3.43  Bond Rate - Switehes provided on the [PL11-% allow che user to select independent peceiver

and trensmitter oauwd rates. The followmg shows The correspondence bBetwesn switch positiens and
Band rates.

——

T Switch Pasitiens
: Trmsmic Receive
Bund Rate i G- 100 $3.1 814 53-2 533 %35
[ 1i] j O O oM OFF OFF OFr
1541 ! FF i (T (] OFF OFF
300 | 0N QFT OFF aF O M
L 1) CHFE 0N Or'r ON OFFE
[ 260 N Y OFF OFF OFF O
2300 OFF OFF OFF L] oM ON
4410 OFF OFF 5] L O OFF
Cr %] OFF L O T () QFF 0™
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4344 MemA Current Loup Mode - The DLLL-W provides two modes of operution (aclive and
passived far use with 200mA coreent loop devices, In the astive mode, the DL11-W s 1he source of the
2emA current {all standard 12EC terminals), In the pasiive mode, the external deviee must provide the
ceqaired surcent {LAIG, LAM, and ¥T52 opuons). The following shows the swirch setlings for Lhe
aoleve und passive modey for the fransmuatter, ceceiver, amd paper tape reader etable.

Transmitter

MAciive
Prssive

Heceirer

Mtive
Pussiwe

Faper'l'ape Reader Fnakle

Avlive
Passive

1.1

oM
OFF

=3-6

0
OFF

a14

Sy |
OFL

Swirch Positlons

511

(b
orrT

5317

OFT
B

S1-5

OFF
ON

51-3

OFT
N

&34

O™
QFF

63 B

O~
OFF

51-6 =127
OFT M
ON QOFF
RA-4 S3-1N
OFF O~
oM QF¥
bl Bi b B L
OFF ON
O OFF

43.4.5 Duta Format - The data format consists of a slaer bit, $ 10 8 data bits, a paricy HHt (or no parity
bith, ancd 1, 1-1/2, ar 2 stop bits. The fallowing shows the switch selectiens foe vhe desired Mo,

Moe. ol Diziks
Bits/C haracter

e =

Mo ol Slop

Hits/('haracter

l
2

Farity

Enable
[hgahle

{dd
LEven

4-22

Switch Positions

5
0N
ON
OFF
QFT
545

0N

-1

O~
Orr
N
QFF

OFF (1.5 stap bits with
Selarn hits)

S4-4

ON
OFF

Sd-1

O
OFF



4346 DL-W Compatibility Switchea - The DL1TT-W can replace a DLE-A, B. C, or D in most
applications 1l the folivwing switches are set properly.

KFunction Switch Dwescription

Hreak O:l 84-1 The breuk bil s enabled 1 834-1 35 in the OW posilion,
54-1 should he OFF if reptacing a DL11-A or DL11-B
and O if replacmg & [3L11-C or DL17-03,

Frror Bits 54.7 Frrar hil reporting is enabled if $4-7 i3 in the ON posi-
{ion, 54.7 should be OFF il replacing a DLII-A oc
DL11-B und ON if replacing a DLU-C or DL1I-D.

Peal-Time Clack 259 4nd The real-time cluck i enabled if 53-9 s in the OFI7 posi-

2510 tion and 55-10 15 i the OMN position, To disable the real-
Lime clock, 5549 must be ON and 53- 10 must be OFF.
The real-time clock must be dizabled iF the DLW 15
not wsed as the consple lerfrmine] conlrel, I both 53549
and 55-16 are OM, the DLW i2 used as a line clock
only and the serial ling vnit section does not eespond 1o
any address, [fehe 2LI1-W i2 used a5 a line clock only,
the address selection switches must be ser Tor 77754 X,

e ——————

e el e ——_—

Tahle 4-7 lists each of the switch packs and the associated functior af each switeh,

Table 4-7 DLIL-YW Switch Fupcripns

it Pack Rwinchy Mip, Tuoclinn

|
Transmitler (Actve/Passive mode af 30-mA laoon)

Rexder Enahle {Active/ Passive mode of H-mA loap)

Transmitter [Active, Passive mode of 20-mA loop)

—_— e m EET

o o o] -1 o e

Reader Enahle [Active-Passive mode of 20-mA loop)

—_—

Mol Functional

YVeaotor Addresy

BT - TR PR |
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Tahle 4-7 DL11-W Switch Funelions $Cont)

A e

Swirch Pack Switch Mo, Functicn
] | 1.1 Trangmitter baud rate_ _ L
2 Receiver baud rate
I R

4 Transmitter baud cace

5 | Receiver buud rate o

i

7

S Receiver {ActivePassive mode of 20-mA loop)
!
]

Break enuhle
Parily gelect (pdd of even)
bo of Data bits

Na. of Stop bits
| Farity_enable

Error hit enable
Mo tunctional

-\_Jﬂ'\'..n-h.'_ul"\..l—

Transmitter baud select

L]

[eviee Address

-] e e b — | s

Real-Time Clock Cnoble

—
i

4.3.5 MSIL-EP, MS11-FP, and MS11-JF RS Memory

The ME11 MOS memuory meadule {M7TE47T] has one switch puck conteining eigh individual switches.
The switches wre identified by elched letters A-J on the printed circuil board, Switches A through T oare
used to setect the memory starting addresses and swilches F through H are normally in Lhe OFF
position fuc PDP-11/34 svstems {switch H 15 ON il MS1[-1F memary i5 used). Table 4-B shows the
currespondence between the switch settings and the address banks assigaed Lo ihe Demory module.
Jumpers on the module allow more than ooe 4K addicss bank 1o be wssigned. For example, the
MSIL-JF (16K memary) wauld require ull four address hanks. When swicch H 38 ON, hank Db i
enubled, The following lists the memuries by size and indicates the jumpers installed {and setting ol
switch H) for normal use.
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Eyelet Fraies Connected by Jumpers
Memaory Aemory ! Switch
Designation Sioe WI-Wd | WI-W2 1 Wi ws H
M-I 4K IN QuT oLT QOFF
MSLI-FP Ak I IN QUT OFF
MEL1-1P IG5k [~ N N DON
T'able 4-% Switch Setrlngs Tor B1511 Address Assignments
Ewitch Selection
A B L D E Bank A Bapk B Bank C Bank D
ODFF OFF OFF OM  OX (11,4 doll B-12K 12-16K
JFF OFF N OFF (JFF| 4-8K 12K 12-16k 16-20K
OFF QFF QN OFF O 12K 12-18K 16-20K 224K
OoFF OFF O ON OFF | 12-16K 16-20K M-24K 24-28K
OFT OFT ON OM  ON | 16-20K 24K M-8R 4-11K
Ot O OFF OFF OFF| 20-24K 24-18K -3IK 3K
OFF OM  OFF OFF ON | 24=28K 28-32K 12-36k 640K
OFF O OFF QN QFF] 28-32K -8R 40K 044K
OFF O OFF ON ON | 12-36K 40K 40-44K 445K
QFF O ON OFT OFF | 40K 444K 44-48K 4852k
OFF OM ON OFF ON | 404K 44 48K 43-11K A1-56K
OFF ON ON ONM OFF| 44-48K di~nlkK 5-SRK Eh-60K
OFF OX  ON O ON | 48-52K 52-36K Se-0K Al- K
DN OFF QFF OFF OFF| 536k AG—-60K -4 K f4-6EK
OM OFF OFF OFF ON | Sa—n0K G- K 6-5EK AE-T2K
oM OFTF OFT ON OFT| sd-64K f4-6EK G8-TIK 71-TaK
OM OFF OFF O ON | 400K Rd-T2K T2-TRK TH-ROK
O QOFF 0N OFF OFF| 68-T2K T2-TokK T80k S0-E4K
OM OFF ON OFF ON | 72-T8K Te-A0K i34k 24-BEK
ON OFT ON ON JFF| Te-EDK Bl-84K H-FEK ER-U1K
OM OFF ON ON  ON | 8-84K md-Hrk HH-92K G2-96kK
M O OFF OFF OFF| Bd-HEK -9k ql-0fk G- 100K
OM DN OFF OFF ON | 85-492K ar-g96k S6- 10K 100-104K
oM O OFF ON OIF| 92-%K G- [0 -1ME - 105K
ON O OFF ON  ON | 96-100K 1= 1K M=K Is-1ilK
OM ON ON QFF OFF| 100=104K [ Cud— DN R, 1M-112K 112-114K
ON O ON OFF ON [ 104-11HEK [0R-r12K 112116k 116-120K
OM ONM ON ON OFF[103-112K 112-116K 116-120K 120-1 24K
ON O ON ON ON [LI2-1I8K [16-120K L20-1MK 124-[ 28K
OFF OFF OFF ON  OFF[L1s- 120K [20-F24K [24-128K 04K
OFF OFF OFF QFF ON (120-124K 1H-128K D=3k .18
OFF OFF OFF QFF QOFF[124-128K {—4§K 4-9K -l K
Toenable hank | Ta enakle bank | To enable bank | To cnable hank
A jumper B, jumnper O, jumper T, switch F1
WIWHisIN, [WI-WriaIN | WEWRisIN. | isON.
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436 MMIL-CPF Core Memory

The MMII-CP core memory module hag one switch pack (E39} which conlains eight switches
(SWI-SWE). These switches are used to sclect the Unibus addresses that the 8K memory will oceupy.
Table 4-8 lizts the memory bank, UUnibus address range, and corresponding switch positions.

Tuble 49 MM 11-C’F Memory Address Selection

Memaory Unibus Address Switch Schings
Bank Hange 5wl,2 SW3, 4 SWS. 4 SWT. R
0K-EK 0R0-0377T6 on Y O ON
KK -T6K (MD0=0TTITE OFF Oom ON ON
InE-MEK RN 37776 M OFF L] Ok
ME-FK 140830137 s {1FF sl gy O L]
J2E 0K WoOO0-23T7T TG [ ') ] Orr Cilbs
UK ~HK AN =2TTT T OFF 8 ]y) OFT O
45K 50K HION-33TT76 O OFF OFF o
SHR-f4 K HOOO0-3TT T 8 OFF OFF {F¥ (O
HE-T2K SOCC—3T T8 ON O ] OFvY
TIE-RIK JAOHN]ATTIT G OFF ' L]y OTT
1 A1 SN -53TT 76 OH OFF oM OFF
R KAk FEH=-5TTTI6 OFF OFF O OFF
GhHK-104K HHEIN-637T76 ON N OFF [HEF
4E-112K AT T T 4 OFF M OIFF CHFEF
[12E-]1 20K TOHMI-TATT T O Or'F Qv OFT
120E-128K TAHO-TITTTE OFF OFF OFF OFF

427 MMI1IL-DPF Cotre Metmory

The MMI [-DT core memory module cencains four jumpers (W1, W2, W3, W4} thar are inztalled {or
removed) to select the Unibus addresses thac the 16K memary will occupy, Tahle 4-10 lists the memaory
hank, Linibus range, and corresponding jumper assipnment.

Table 4-10 MMI11-DF Memory Address Selcetion

Memory Linibus Address Jumper Assignment
Bank Range Wl w1l Wl W4
K- 16K LLELL LA ouT ourT auT ™
SK-24K QM- 137716 oaLT OouT [N ouT
16K 32K 1ODH-177774 auT ouT ™ N
24K 40K LO0-2377768 ouT ™ ouT ouT
FIK—4RK 200000277776 oUT N ouT I~
40K -56K 240000-3377T6H oUT LM ™~ OuT
JEK 54K INROK-3TTITH auT ™ N ™
ME=TIR 340000-437776 1™ auT oLT oUT
3K -A0K 477776 I auT ouT 1M
TIK-SRE 400537776 IN ouUT 1N ouT
ROK-2K SHMNH-5T7TT6 [N ouT ™ IN
BEK - 104K SQO-637776 [N ™ auT QT
SeK-112K SOOH-6TTTT6 ™ ™ ouT I
1K -120K G40000-T3T7T6 ™ IN [ OUT
LI2ZK-128K T00000-T771T6 IM IN [ N
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4.8 MTES Purity Coolroller . _ , i
The M7350 Parity Control medule contaits four jumpers which are vsed to determine the Tonibus

il ress of The Concrol and Status registes (CSH). The following shows the cormespondence belween the
CxE address and jumper arrangement:

Jumper ACranpemet
CSR Address w4 | W3 ! W2 ] Wi
712100 ™ I 1M I
T2 N IN ™ T
TT2IM i N [N OuT Iy
TT2L06 I i~ 1N ouT QuUT
TN I OUT N IN
Tl [ IM i ik aOuT
772114 i (Y - OuUT QuUT Im
T A ' IN OouT LT aLur
73N [ L [N | | IM
TrE[RD | auT 1M I OUT
772124 OLT (I QuT IN
T34 orT I LT i OouT
2710 ouT LT I L 1N
NS ouT orT IN i oUIT
Tl QUT ouT ouT E [l ]
T4 CHIT CHIT OLUT { OuT
WOTE

There ia no correlatinn hebrveeo the ("SR address of
the MTEED and the mcmory Mockis) it cesdrels.

Ololy one MTHA! is required in cach backplane con-
taiming parify menpry.
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CHAPTER 5
INSTALLATION

51 GEMNERAL o _
This chapter pravides the information necessary for site preparation, urpacking, mzpection, and firsl-
timg start-un of the basic PDP-11/34 syslenm,

52 SITE CAONSIDERATIING

The gamputer taam enviconment shoulid have vn e disteibotion sysem 10al peavides coof, weell-
Mhtered, Eumidifed wir. The reem wir peessuce should be kepr higher than that of adjacent arcas ta
prevenl dust inlzleation.

Compater &rea cnvironment can have g substantia] eftect upon the overwl]l rehabality of the system.
Temperature cyeling and thermal prudienls induce emporery or perimanent meroscepie Chnges in
malerials thal cun aflect performance or sndurance. TTgh lemperatures lend 1o increase he rate of
deteriveation lor nearly every matecial. High abselute humidity (dew painn) ¢auses mojsture absorp-
ticen Uhat can result in dimensional and handling shanges in paper and plastic media (ling printer paper,
cards. paper fape, magnetic tape, efc,)

Luw humidity allows stutic electmicity te build up, while lack of air cleanliness cesults in dusl thar
retuces tape Lile and leads (o exosssive head wear and eacly data erroes in all moving magnesic starage
medin (dewets and disks), This comhination of static clectricity and airborne duost 15 especially detri-
pcntal to magnetic tanes.

Vibralion can alew couss slow degpeadation ol wechanica] parts and, when sevels, may causc cerars oh
disks und deums.

Hardwate srrors can alss be caused by electromaenelic interference (EMTL EMI soucces thal have
been koowe T cawse Galuces include: radar inscallation, lighining strikes, power iransmission lings,
volicle tenilion systenis, beaadeasl teansmitters, are weolders, £fc.

5.2.1 Humidiry and Temperature

FITP-11,34 svstemns are desipned Lo operale m oo lempecalure cange of 3% C (d 1" Fpoe 507 C{122° Fra
arelative humidity of L0 93 peccent, without condensation, Howewer, system sonfiguracions that ves
[0 devices such as magnetic tape vnits, card readers, disks, ete,, require an aperztional temperatore
range From 13% 0 (60° F1 o 27° O (R0 F) at 8 relative bumidity of 40 Lo A0 pereent, wilkoul cun-
densation. Nominal operabng eondivons Tor g svelemn configuralion wre o lemperalare of 20° C {70
Py and a velulive Bumidily ol 45 percenl.
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£.2.2  Air-Conditioning

When used, computer Tonm air-cmditioning equipment should sonform to the requirements of the
Standard far the Insiallation af Air-Conditivning und Vearilaring Svieems ( Nan-Recdential W FPA.
Moo, 90, a5 well as the requicements of the Siondard far Rlectranic Computer Syatemy. N FA. No.
Ta

%.2.3 Apopsfical ampiog

Some peripheral devices (such us line printers and magnetic Lane Lransports) ate quite nolsy. In instal-
latinns that use u group of high poise lewel devices, an acoustically demmped ceiling will redoce Lhe
T se.

5.2.4 Lightinpg
W R periphersl devices are part of the sysiem, the illumination surrounding lese peripherals
should be reduced 1o enable the aperator to conveniently ahserve 1he display.

%1.5 Spevisl Mownting {onditions

[l the svslem will be subjected ta rolling, pileking, or vibeation of the mounting surface (c.g., abasrd
shiph, the cabinetry should be securely uncheced v the installation fioor by maunting boelts. Sinee such
istadiatians tegquire modifieations e the cabiners, DEC must be natilied when Lhe ander is placed so
that fhe gecessary mandifications can be made,

5.2.6 Stade Electricity

Static clectricity cun be un annovance (o opetating personnel and can (in exireme cases) aftecr the
operational cheracteristics of the PDP-11 734 eystem and reluted peeipheral equipment, 1f carpeting is
inatalled on the computer floor, it shoutd he of a type desipned to minimize the effects of static elec-
tricily. Flooring consisting of mets] panels, or [ooring with metal edpes, should be adeyuotely
rrounded.

£31 ELECTRICAL REQUIREMENTS

The PDP-11,/34 syslem can be operated from o 1157230 ¥Wae £ 10%, 47- to 63-Hz power source. The
primary ac operdtional voltages should be within Lhe defined talersnees, The primury power outlets at
the installation sice must he compatible with the PIXP-11/34 poimary power woput conncctors, or
vompatible with the primary power input connectnrs of the B&l Power Contealler if the sysiem 1%
cabinet mounted. Beler to the related mounting hoa munual Tor details soncernimg power reguice-
mcnts,

Twa Lypes of cannestars are used with Lhe PDP-11734, depending on whellier 1he sysiem is eomfipured
for 115 ¥ac ar 230 Yau operation, Figure 5-1 shows the plug poction of each cannector and o Lable
pravides specilicutions for both plugs and receplacles.

Il the systern s cabinet mountel, the 361 Power Contraller s used. The power controller requiras
different connectars Mrom thoese used with the BA11-L of BALL-K mounting box. The 8&1-C Fower
e ontroller s used for 115 ¥a¢ operation and Ui 261-B 5 used Far 220 Vae operation, Figure 5-2
illustrates thess coanectars and the wssociated lable provides comneclor speciflcations.
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531 System Grounding

The PIXP-11,34 3-prang power conoeclor. when inserled inte a properly wired regeptacle, should
ground the computer chassis, Lo is unsate 1o operale the sempuler unless the case is grounded hogause
nartnal current leakape from the power supply flows Lo the meta] parls of Lhe chussis. 1] the integrity of
the pround vrcuil s guestionable, the user 15 advised to measure with & veluneler the ilential be-
rareen the compurer case dnd u known ground, or to notify the Field Service representalive.
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Compurer systems are often sensitive to the intecferanes present on some e power lines. IF 1he com-
puter is to be installed in an electrically noisy environment, it 18 necessary 1o provide primary power to
the computer on 4 senurate power line lrom lighting, sir-conditioning, <te., 5o that computer opecation
i nol allected by veltupe surees of Muctuslions.

Any questions regarding power requirements and installation wiring showld be directed to the LHGIT-
ALl Sales rcpresentative or Field Service engineer.

531 Specifications Summary
Physteal
IYimensons

13.0-cm (3-174-anch) chussis
20 3-¢m (10-1 £ Z-ingh} chassiz

Weighl

13.3-cm {5-174-in} chassiz
Mo b-om (101724110 chassis

Exipunsion Space

13.3-cm (3-1/4-1n) chasais
20 -cm (10-1,72-in) chassis

Elcoricst
Nystomy Poweor

L3 cm (5-173-in) chassts
20 Feom (1172 cliaseis
Logic Tower
POP-11,34
Ball-L [133cem{31s4in)chassiz]
BATI-K [26.3 cm o 10-172 in} chassy ]

PDE-11/34A
BAT1-L§13.3cm (5-1,4in) chussis]

BALLK [26.3 com (00172 ) cliassis)

1212 cmh » 64 oot W 2 4B om |
(5-1/dinh = 23inw X 19in )

2hemh = 6d amow ¥ 48 ol
(1200 h ® 23 inw > 19in )

20 kg 43 Ik
A0 kg (110 1)

T slats
7 5lots plus space Tor 3 system units

1037230 Yac + 1Fs, 47-62 He

50 W
R00 W

25 A available for procesaor hackplane

25 A wvuilable for processor backplane and 23 A
available Jor expander backplanes

31 A availuhle far procesaor backplane

32 A wvuileble for processor backplune and 32 4
available Eor expander backplaneas



The following is 3 list of typical PDP-11234 components and the current requiced Tor euch. Appendix
B provides current requirements and other pertinent information for POP-11 optional equipment,

Current Required At
Typical Hystem . ompanenis +3 ¥de +15¥de | -15VYic +10 Yde | -5 Vdc
KDU-E{M7265 and M7266) (1054
KDLII-EA ME265 and ME26GY | L1.3 A
M F30H Z0A
M L3 2 [.2 A
MMIE-CP(Active) oA I5A 02 A
MM [-DT (Active) 4.0A 4.0 4 0.5A
MELI-EP {Active) .04 LE A 1A
MET1-FP{Active) X0A 0.5 A (.1 A
ME1I-TP (Active) 20A 095 A 0.1 A
Parity Centroller (M 7TE50) 1.0A
KY11-LB Interface (MTE54) 304
DLT]-W (M TR 3048 LS A .13 4
Functional
Word Length 16 bits
Memory Access Time
WO with parity FiLAR S
MM I1I-DF coce memoey with parcily T
DMA Ralc
W C¥ memanTy 1.4 M wersrdsSsevond
Core memory 1.0 M worde/second

Clnibas Rare
Addresying Space
Envireamental

Temnerature
Eelutive Humidily

54 UNFACKIMNG

2.5 M words, secand

128K words { [24K memoery and 41 § /0 page)

S*CLT Fylo 50 C (122" K
L¥% to 955% {non-gandensing)

The basic PI3P-1§ ;34 aystem is shipped in the package shows in Figure 33 |26 em {1172 inch)
mounting box] or Figure 5-4 [13.3 vm (5-1/4 inchh mounting box ). Please study these lpures helore

unpackimge Lhe compuler.
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55 MODULE UTILTZATION IN TYFICAL SYSTEMS

Figure 55 shuws the mdule placement in typical POP-11/34 (11/34A) systems, Refer to Paragraph
4.2.5 fur g delailed discussion of the backplane module utilization.

PLOP-11/24 111 5544 Wl TH 18K 93 MEMORY FAr-11 54 111 544 WiTH 18K CORE MENIOHY
o, H o o r F n ] [ 1] E F
1 MTIERIMBZEL, CPU CONTROL 1 Mgk \MB2esi CPLY CONTRIL
2 WUAZER [MBAEE] CFU NATA FATIR # Pl f2EL (MASHEI P @ATL PETH
q [ HET] | O] 1-W 3R LI SPd SLOT 2 L1 ETIL] l RLTT-0 L3 LU A SPC SLOT
4 WIS JF 16K W05 WIEAOSIgT a
" - - -— e fifi11-0F 16K CGRE MEMOAY
E M 7ERD auap EPLCSLOT 1]
|1} HEX OF aLl'AC 8FC SLOT ] M 7EED | ouAd SFCSLOT
? HEX OA QU AG SPCSLOT bl HE & OH GUAD 3PS BLOT
[ HEX OHW OuAL SPCELOT [:] HEX OR AUAD BFC BLCT
g LLEK] GUAD BPE ELDT 4 MEICE* ouaAD SimC Lol
FLOP. 11,534 111514A] WITH ATE A0S PMEMCHY PCP 14738 11173860 WITH ZzH CORE MEMCRY
& H I &) E F o, B [ k] E F
L VIERA IMOAEH, CPL CONTROE 1 M I2eh ipEedEs CPJ SONTROL
F MP2GE-MAZ00 P DATY PATH ? MT2e5 ME2ASI TP DATA PATH |
{3 113301 -|_ oLy 1-W OR OUAD SFCELAT 3 [T Ek Yoo 11w AIR Iy AL SIFE SLAT
q WMET11.0P TER M41% e IORY i o T
- —————nt e ] WI%T11.UP 18H CORE MEWORY
=S M511.JF 1RK MOS MEMORAY h
P M7 20 : CLLIAL SHE 4L 6
WM P 16 CORE MEWQRY
T HEX L1 (ol Bl S L 7
[ HEX Ol UL S ST H M THAD AUs R 5PC 5LOT
a myyoz * i Q@uap BPLSLOT E| LLHE fuan Sre Suai

® BN or Uil “OUT" Cannecier

M DT E:
Tra b TH4SLY PeAr IZoedrnllsr -an

bm inmbaliad oo A avallables madificd
irnlbis floc iAo 2 eough 2.0 and B)

I L e

Figure 5-5  POP-11/34 Moduic Utilizaion



S8 INITIAL INSPECTION
After unpacking the computer, extend the wire frame assembly contrining the logic and power

subuassemblies, Kefer to Figure 3-8 for the 13,3 om (3-1/4 inch) hox and Figure 3-7 for the 26.3 om {10-
1/2 inch] bax. Examine the loliowing areas:

1.  Check the overall uppearance for scralches, dents, chipped paint, dust, eic.

2. Check for loose or missing hardware {screws, nuts, cte )

3. Topgle Mmont panel switches to muke certuin each swilch operates Mmeely and wprestnicled.

4.  Examine backplane for bent pins.

5. Check power and console hamess lTor preper connection to Lthe power supply und lront
console. Reler o Tigure 5-2 Tor connector placement and Paragraph 4.2.2.1 foc conneclor
piet lecaiions and signal assignments.

&, Remove the shipping brackets from both the BALL-L and BALlI-K boxes.

SalsTL AT

MER Fros D

.
mn,l.'rm:il::hicul.:"-.

Figure 5-8 Computer Subassemblics of BALI-L. Maunting Box
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Figure 5-7  Computer Subassemblies nof BAT1-K Mounling Bus
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57 TYPICAL SWITCII SETTINGS OF MODULES

Figure 3-% shows the typical switch setlings of each of the modules in the system, The specific seitings

for w particular user's system: will depend open the conBgucation. Refer to Paragraph 4.3 for 2 deteilad
diseussion of the switeh Tunctions on sach module.

S _ _SF

M350 Parity Controller
CER Acddress = 7721040

T U
§ a ¥ a

l ] I

Jumgds 1M - Logez 0
Jumgsr OUT = Loagic 1

[Nl

Figure 3-% Twvpical Jumper Placement and Switch Settings of Modules
(Sheet 1 of )
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Figure 3-8 Typical Jumper Placement and Switch Settings of Modules
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M5 memory without hattery backug.

1 234 %= s 8 9 10
1
b I T ¢ T M NN W I
123 4 9 PO I I 1
e —— = — = = = = Saibch mekmp For nurmal parvsn
i_H F NN Mot W :‘-,_\_Lruil-l.lpwl'cim U MRy
mrmams or FOS memorp
myrhms wi il ey ey,
W4 P biprt
A% W7 Mot
.] I ‘ [ k] Irexaltad [
M={flN=Loqrl
F=0OFF Lot 1
174218

Figure 5-%  Typical JTumper Placement and Switch Sectrings of Madules
(Sheet 4 of )
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Figure 5-%  Typical Jumper Placement and Switch Settings of bModules
(Sheet 5 of 4y
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5% FIRST-TIME START-L P PROCEDLURE
Uhe fllowing stast-up procedure should be perfarmed in sequence and no sieps should be omnted.
The progedure requires Lhe Tollewing.

¢ Seriul Line Coantraller (100 11-W e eguivalent) is mstalled.

+ Uongale rerminal i ON-LINE.

= Cperatos’s consele (KY 1 -LAY or programmer's console (KY 11-1.B) 15 matalled.
* All MR switches are O M.

WA RMNING
Flacing the power switch in the OFF positon does
nul prévent ar power from being applied to some
areas of the computer when the line cord is plugyed
intn the ac receptacle.

Suep |}
1. Place the power switch 1o the OFF positaon.
2. Plug the line curd into the av recenlacle.
. Plave the TIALT /CONT swilch in e CONT positicn.
4. DMlace the OFFAON/STRDBY swilch in Lhe ON posilion.



Srep 1
Check Tor the Tollowimng indications;

1. Fan rolativn

DC puser indicutor (0N

)

A, BATT sacus indicator o or blinking ([BATT indicetor s olf il buliery backup epticn 15 not

|PECSC nt,

4. Console terminal printed register printout and promnt chataceer (3],

N

- BUNM indeealar oo,

Ntep 3

NOTE

IF seitch Z of the MY30H is {}FF, che BOOT INIT
switch must he pressed pnd released tn 26t the regis-
ter printout snd prompe character.

Ferfarm the fellowing guick verification routing, (Refer ta Paragraph 6.2 if any of the tests wvigld

incorrect resuly. )
Alion

1. Load addeess 173024 and  examine
that 1oeatian.

o Tepe o ey cor mand Tor o nen-exist-
enbdovics,

1, l.aad addecss 0. Examine locstion L
[Yeposit 777 inta locatien i) and exum-
ine. Star.

4. ITALT the proecessor,

S CONTinue the processor from the
halted slate.

& HALT the proccssor. Inifiate che
Bl functinn. Mowve the
HALT AN swatch hack tn CONT
(K% 11-L.A anly)

1.2

Cocreet Besull

. The ¢ontents will be 173000,

. Regtsler poinloul will be Iyped oo console lermi-

mal und RUN light will be on

NOTE
If the ¥M9M-YT is implemented, this action will
resull i oo hadt, Clees, repistor printout is oo tvped

abd RLUM light is off).

. The kevhnard will no Jonger cespond and the

R LW light will be un.

The REN light will be aff.

. The EUN Light will be an.

. Hegister primtoul will ke Lyped on conzele tec -

nul. The 0TI PC™ will be 0.

MNOTE
Return all switches ta rheir proper positions.
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Afep 4
Fun the PIXP-11734 diagnostic as follows:
1. Beousstrap load a disgnestic from a periphecul device a5 described in Parageaph 2.1.3.5.

e
N

After boating, refer to the diagnostic weiteup for instructions, Let the diagnostic run for twa
pasEDs,

Tuble 5-1 hists the diwgenostics associaled with ihe PEP-11/34 syslem.

EX1 (heck of Standby Cperntion
Alter proper operation of the computer has been verified by the diagnestics. a check of standhy
vpecation (BAL-L anlyy can be muade vs (olfows.

MWOYIE
MOS memory must be installed in the sysiem (o
make chis check.

[, FLALT the processor {via the cansoleh.

T Plage the OFFONATNDAY switch in the STNDBY posilion and check the following
indicalions:

v, DC O indicator will go atf

. BATT indicatar will be on hlinking. (BA'1T indicator will be ofl if batlery backup is
ek reseir, )

. Remainin the STANDEY mode Jor approximately | minuce,

3. Continue processor operaiion (rom the halied siate wnd place the QOFF O SSTHNDBY
switch o che O™ position. Rerun the PTIP-113d CPLD diagnastic (MATNWDIEC-11-
PR AL
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Table 5-1 FDP-11/34 Dlagnostics

Title

MNumber

PDP-11;34 CPTT Teat
PD¥P-11 734 Trap Test

PI2P-11,34 Memory Management Excreiser
PIIP-11/34 F1% Instruction Tests

MOS/CORE Memuory Exercisecs

Camhbined Parity demoary Test

FDF-11 Power Fail
(f svslean conlaibs core menory or MOS
memory with battery backup)

DL LW Serial Line Lnit/Real-Time Clock
IYiagnostic

MNOTE
The DL 1-¥ diagnesiic Is preferred; bowrever. if it 18
unavailable, the following diagnostics may be imple-
nmenred.

KL11/TOL101-A Teletype Test

(if system conluins console secial line onit)

Ling Fregquency Clock Test
{if the ling frequency clock ia enahled)

HAINDEC-11-DFKAA
MAINDEC-11-DFKAR

MAINIEC-11-DFRTG
MAINDEC-11-DFKAL

MAINDEC-1 [-DZKMA
MAINDEC-! [.DEOMC (Rev, O or laerh

MAINDEC-11-12CMEA (Rev, C o lulery

MANDEC-11-DZE AQ (Rev. Eor litterc)

MAITMIEC-11-[XA131 .13

MAIMDEC-1|-DkfK LA (Rev, E or Lader)

MAINDEC-11-DZKWA {Rev. E v later)
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CHAPTER 6
TROUBLESHOOTING

f.l PDP-117%d CHARACTERISTICS SUMMARY
This paragraph provides o lsting of operation and installation nows peeuliar w the PDP-11;34.

1.1

!:_I

0.

1.2

| ]

-

Operation {KY11-1.4

Pressing the BOOTANIT sawitch while w program s running will caose thet program 1o be
ubuerted.

The congole emulator will accepl ocral numbers only.

The conssle emulator will accept even addresses only (i.c.. least mgnificant digit must bea 0,
2.4, vr Ay
.=, 130 O

First octal number typed is the most significant digi.

The consale emulater can accept up ta 5ix ectal digits. If all six numbers are input, the most
sienilicant number must be o ceco ar 4 one.

If the program causes the system 1o halt, the HALT ACONT switch mivst first be placed in
the TIALT position and then moved 10 CONT ta resume ppetation.

Dperation (1KY L1-LB)

Fxaming and depasic functions are vperative oiy if processar js halred.

The centrel key (CNTRL) nrust be pressed to enable the initiahze, halt/single step. contin-
ne. starl. wisd boal funclions.

The displey must he ¢leared before entering any new data,
The programmes™s constle requires an 18-hit address,

I order to single instruclion step the provessor fromt o given starling address, the program
connter [RY, Unibus address TT7T0T) must be leaded with 1the starting address.

The BL'S T'RR imdicator reflects 4 hus error by the console only, The indicator does not
réllect bus errors due e the processar.



.13 Instaliation

1, The KID11-E (KI1311-EA) processor modules must be installed in the first two backplane
slols of the ayvatem.

2. The M%302 werminator module tusl be installed 1n the Tast backplune sl of Lhe system. The
Y302 must pee be installed in o modified Unibus slot. The medilied Unibus slols wre:

DEN-CK - Slots 2 and 3 {segtions & and B)
LD I-DK - Slols 2 through 8 (sections & and B)
D] I-PE - Sboas 2 theough B (seclions & and B)

3, The D O3FF position of the power switch docs not remowg ac power fram the svatem, AL
power is temoved only by disconngcting the ling cord.

4, The DC ON lighl indicates that de power s applied to the Togie bul does nol imply thot the
puser is within required levels.

wh

& tus grant jumper gard ((3727) must he placed in cannectar 13 of any unogeupicd SPOC
sectinn ar grant continuity will be lost,

&, [Imibus cubles {ie., BCU-A) muosl never be plugeed inlo o modilied Unibus slo,

T,  In boxes other than BAll-L. there is not sudficicnt drive capahility an the 110 1. signal ta
drive multiple loads. Since cach 1211 1-W constituees a load {even if the line clock iz disahled
by the switch], multiple DL11-Ws in a boa will overleood e LTC L sizoal cousiog ine Jdock
Failures. To elleviare the loading effect of the additional DL L-%Ws, remove eesistor BoJ
Irom all DL L-W aodules except the one being used as a line cleck, IF muliiple DL1L-Ws
are used on he same system, the line clock mwust be caabled (via swilched] cofy an the
DLI1L-% being used as a line clock,

6.2 THOUBLESHOOTING PROCEDLURES

Thes paragraph provides the user with a quick method for isalating major problem areas of the system.
Che yuick verilzealion ruutine consisls of seven 1ests that shauld he perfermed in sequence. The gsso-
ated Mowchart Jor each test lisis the possible problem arcas thae may have caused incorcect st resulls,
Euch Nowcharn & accompanied by o detabled explanation containing sdaditienal teie Lo help further
igodate the prablem, Thare rrophlechonting prenedures ormume thal e sysrem ke Peer dnaslolled o
configured gocording 0 Chapreer d oand 5 ond that the MU ewitches are set as e Figure 2.8,

G201 OQuick Yerfication Eowloe

The quick verification rests should be performed in sequence. I an incorrest reselris abtained, refer Lo
the Mowchart and explanation associated with that 1est. These procedures are apphicable for both the
KY I L-LA and opricnal K Y 11-1LB consoles.
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Action

. arn power um.

Load address LV30IA and examine
that lecation

. Type a bool command Mfor 8 non-exsl-
enl device,

, l.nad address (0. Examine location 0.
[Jenosit 777 inte locatien O and exao-
ne. Starl.

. Halt the processar.

JCORTIinue the processor [rom the
hadled state.

. Half the procossar. Initiate the RO
funciiom. Mave the HALTACONT
swiich buck 1 CONT (KYIL-LA
onlyl

Correct Resubi

. Repister prinwout will ke typed on console tormi-

nul and RUN light will be on.

. The contents will be 17 M)

. Hegister printout will be typed on console cermi-

nal wod RTUM light will be an,

MNCOTE
[T the M2301-YF is Implemented, this actlon will
resull dn o balr i.e., regiscer printont is aot (yped
and BUMN light is off),

. [he kevhoard will no longer respond end the

RN hght will be on.

. The KUK Light wall be aff.

. The RUN light will Be on.

. Hegister printaut will be typed wn console term-

nal. The “OLD PC™ will be 0.

NOTE

Ketorn all switches to their proper positions.

The follewineg 15 a bricl explanation of each of the quick wverification 1esis:

Action |1

Turn puwer un.

{arrect Kesult

Regisler printoul will be typed ea console terminal
and RN light #ill be on.

When che system 1 powered up, the first five processor didzenastics ol the M23071 are executed. The
diaenastic tests performed are

l.
2.

Juemp eeal gmodes 1, 2, amd 3 (Tesl 3

All single aperand instrustions lests (Test 1)

All dauble operand instroctions pests {Test 2)

Single operand, non-maodifying, byte test (Test 4)

§ Tesl 50

I}ouble operand, non-madifying test {source modes 1 and 4, destination modes 2 and 4)

Paragraph 3.5 containg o Jdescription of each of the above diggnostic 1ests.
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Onee the Tl diagnustic tesl hos Deen pecformed, the M9301 will enter the register disptay routine.
The consale 1eletype will print oul the coments of R, R4, R, ind RS (Paragraph 2.1.3.2). RS con-
1ains the “COLD PO since e microcode moves the conlents BT into B 5 belure entering the power-up
routing, The sequence al cegister conlemls is followed oo the nekl hinme by a prompl cheracter {37 which
indicares that the console emulator is waiting for a comumand. 16 the prampl chiracler is received, il

can be assumed that a pottion of the processoe, M0, console inletlace, conscle terminal. and
Linibuws &re Functioning properly.

If the terminal does not type aut the repister seguence and prompt character, refer ta Figure 6-1.

Acilon 2 Correct Result

load sddress 173024 and examine that The contents will ke L300
[calion.

This test checks a partion of the consele emulatar routine and the switch settingy of the M3, 1T the
contents of location | 73024 are mol THKH, the switch settings al the M 930 are incarrect. T1 s possible
to receive the register display and prampt charactsr in Aclion 1 wilhoul performing any diggnoestics.
Al M930T switchey shauld ke on. T7 they are nal on, sel ket correct]y and cepeat Action | Realer 1o
Figure -2 if incorrect resulls wre oblained.

Action 3 Correct Hesule
Typea hoot command for a non-existent Fegister printout will be typed o censole terminal
devige, und RUN Tight will be umn.
MNOTE

Il the MYMIL-YF is implemented, thiz action will
resali in a hale (i.e,. register printout is not byped and
RL ™ light is aff.

This test allaws the user ta eascute the rernainder of the M9301 diagnostics without actually baoting
fram a1 perimheral device. The remaining diagnostic tests performed are:

L.  Drouble aperand, moditying byte west (Test 4)
2. TSR test (moades 1 and &) (Test 7
Y Memory est.

The haolslrap routing wiil try to boat from the non-saistenl pecipneral. Adter Eailing wo boot, the
consale terminal will type the register peinloul and Lhe prompr characier [($h Alter suceesshe] com-
plction af the remaining diagnostic lesis, the user ¢an assumes that o larpe porlion of the processor,
MY301, consatle intecfuce, and tecomnal are functioning and that memaory {up 10 28K) contains no
major errors. Refer v Figare 6-3 0F the register printaut and prompt character are not received.

Adtion 4 Correct Resulf
Load address 0, kxamine location 4. The kevbward will no langer cespond and the RLiN
Deposit 777 into location B amd examine, kght will be on,

SEart

This lest checks the remainder of the consale fuactions. specifically DEPOSIT and START. Refer to
Figuee &-4 if an invorrect tesponse 15 oblamed.
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Avclion 5 Correct Resull

Hall e processar. The RUN light will be ol

This Lest checks the Ingic on the eonacle and processor that 18 associated with the HALT function.
Reler 1o Fipgure 6-5 o 1the RUN light remuins on.

AcTion G Correct Resulr

COMNTinae procesyor operation Iroo the The RUMN light will be on.
Balted slale.

T'hig 1egl checks the lagie on the cansole and processar that is associafed with the CONT function,
Kefer 10 Figure &0 if the R LM light does not come on,

Aelion T Correvt Resull
Hult the progessar, Initiate the BOCKT Register printour will he tvped on consale 1ermi-
functurn. Mowve the HALTACTONT nal. The “OLIY BC will bedl,
seilch buck W CONT (KY11-LA anlyh.
Thig o5 checks the BOCYT switeh an the console, the ¢able connecting the console and M3301 and the

rortion of the M9301 associated with the BOOVE function. Refer to Figure 6.7 if the register printowt
and prompt chardeter are not recerved or il Lthe “OLD PC" 15 wrong.
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6.2 Troubleshooting Flowcharts aod Explanations
This parageaph provides a churt and cxplanation for ¢ach of the quick verification tests.

Actan | Correce Resull

Turn prwer nn. RHegisier printaul will be tvped on consale ierminal

and BTN lighl will be on.

Action | has Tuiled i the regisler printedt and prampt characier were nit received an power up. The
[ollewing sympicems will help (he wser locate che problem area (Fgure -1].

I.  RUN light Rashes once but does nol stuy on.
There are several passible problem weeas that may cause chis symptom.

d,

r,

Fhe HALT/CONT switch could be in the HALT posilion. Place the switch in the
CONT position and repeat Action 1.

Switch number 2 on e KI930]1 way be in the off pasition. Press und relesse ke
BOOT /TWIT switch. If the register printout gnd prompl characler are ten received,
the coly prablem is that switgh 295 in Lhe ofl position.

There may be s prohlem with the consele tenminal interfage {i.e., interfuce nol present
in system ar ol sel Lo correcl address),

The HALT SEANT or HALT REQUEST signals mav be causing the Unibus Lo Bune.
Check the BUS SACEK signal line on the processor module, 17 this line is low, trace Ue
erear Back theovgh the consale HALT GRANT and HALT REQUEST signals. IF
BUS SACK is not laow, there may be an intermnal prohlem willt the conscle.

A problem may exist with the processer modules and oe of the first Mive divgnstic
tests cnuld have Tailed.

Tne WYWH module may be Tuonctiening icarrectly,

Yo BRTIN light is off bat DHC OXM light iz on.
The DMC ON light does not necessanly indicale thul de power is within the requited levels.
Hmwever, when it 15 off, il does indicale that +5 ¥ is noc present. BUS INIT will turn the
BN light ON [ 45 ¥ j» present. BLUS INIT can be generated hy pressing the BOOT A 1NIT
switeh with the HALT/CONT switch in the CONT pasitien {KY11-LA) or by pressing
IMIT and CWTRL simuitaneousty (¥ 11-1R) [T the RUN Light stili does nat turn on, &
mroblem may exisl willh the console,
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HLIM light is on.

[l the RUMN light 5 nn but the register printoul and prompt characler ace nol received, a
lurlher le:l muoy be performed to solete the problem area, The RUN light. wher on,
indicates that the peocessor s ool halled. Therefore, if therc ate ng other errors in the
svstom, the RLIN light being off indicares that a HALT was cxgceuted hy the processar or the
eansnle. The vser can determeac if the Linibus s hung or if therg is 3 grant problem hy
halting and then cantinuing progessor aperation. This actinn will issue 4 halt command end
il the Ulnihus is [uncetioning the B LN ght will go off and then back on.

€. [Fehe RLUN lighe dogs aot obey the ITALT fuaction and remains on

111 Check the Grann cards. If any of the cards are missing or installed with the etch
Eacing away from the processnr module, all the Grant lines will go kigh {excenl
WP Assertion ol & (Grant line will cause the M3302 to jssue BLE SACK L and
the processer wil teen off is dlock, 1 the Unibus is lightly loaded, remave the
mf3302. [f Unibus s heavily loaded, replace the MM with an M930 lerminator,
If the regaster prinbedl 8 1then received. there is 4 Grant problem and che user
shauld proceed to swep (2).

{1 heck the BUS SACK signal line an the processar modole. [F BUS SACK i
gaserted low . lheo check the Grant lines on the M9202 module, The NP signal
licte i3 continued by hrekplane jumpees and nat with grant continety cards.

II BUS SACK is nnt asseried, check the MSYN and S5¥ N lines tn see i either
signal s auwserted.

m. I the R1IM lehl abevs the HALT tupgtion and goes oft and thea back on

(17 A console feletype errar may be causing the propram to doop on the READY bil.
This vondilion can be checked by removing the Interface., inserting a grant ennti-
maity ¢ard, and repeating Action 1. [T the RIIN lighl poes oul wller perfarning

Actiun L. the console wieefuce of lerminal i causang the erear.

{11 The pracessor may be ciecuting a program loop in memory [this is unlikely with
Rlds memory and no baltery backops.

(3] Onc of the fArse Mve BRIYE0L dienostic tesls iy have Failed, causing 1he processor
Lo caeclc @ branch st ingtrugtion,

Aony sernplom nal deseribed above
Cursary chesks shouwld be made by the user if other symplems are encounlered.

Checking arcas such as power cannections, module placement. and swilch and jumper
sellings will help Lo solve mast simple probicms,
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Arcilion 2 Correcl Besuli

[.oad address 173024 and cxamine that The contenis will be 173000,
[sacatien.

Location [T3024 is the address of the M930I dip-switch pack. IT localion 173024 is examined and the
contents are not L7 3000, the switches on the M9I01 may be sar incorrectly. For these tests, all switches
an the MY301 should be on, I 1he switches are set coreectly and location 1734124 does not cantain
1730HK), thers may be an M9301 hardwarc (ailore, If some other symptom resuwits, an error in the input
format may have been made ar the consnle emulator may have leiled. Refer to Figure 6-2.

| EYRIFTOM | l PLHSSIAL F PROBLEM AHEP.F

Centunia ol
b TR —— ligareis MBRM1 masich secings
Fre ign 173000 ‘
MRINT Hardeoam inlums
ACTION 2 o
| I'OISSISLE PINTALERT AISEA
| Y “rnig uther mymplem Irgil durmct st ———— e Dip2raLor
‘ |
:!
[ ]
Caraub amubilur Llue i Lo cdi: KYBED
1100
Figure f-2  Action 2
Agtinn 3 Carrect Reqult
Trepeu buvel command Jur & nun-eaislent Register prinloul will be typed on console terminal
dewice. and RUMN light will be an.
SMOTE

If the MY3IM-YF is implemanted, this action will

result in a halt, (ie., register printout is not tvped
and KUIN light is oT).

[f the M230 (Y 4, ¥ B, and YF versions) diagnostic tests 6, 7, or memory test Fails, the result is & halt,
If the MYUN-¥E disgnoatic tests 6, 7, and memory test are all suecessful, the result is @fre A halt,
Therelore, 1f the BUN light goes off after bootisg from 2 non-existent device, it can be assumed thet

vne of e diaenostics has Fuled (MOIMM-Y A, YB, and ¥ versions) or that the disgnoslics were
successlul (MI9IN-YE calv). Proceed as Tollows:

I.  Halt the progessor and initiate the BOOT Function.

2, Retern the HALT/CONT switch to CONT {KY L1-LA only)
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3. The regster printuedl %ill be typed and the value of the “OLIY PO will indicate which test

hias Tatled.
“OLD rC™ wOlLD PO LD PC™
CRIDAI-Y AT (DRI i301-YF)
Failed Test £ 1833120 173452 165650
Failed Tesr 7 f33130 173472 185664
Fruiled Tese 7 165371 173514 1657
Futled Memory Test 165534 17370 | &
All Tesls Successul - - CXHAH2

(L 25 possible 1o fail ar Jocation L6525 (M9I02-YA), 173402 (M9301-YB), or LaS600 (MO301-¥ )l
address 500 docs notl return SLAYE SYNC I the memocy test Tails, additional inlormaelion can be
svahand,

The repister prootoun also includes:

M9UH=Y A and YB MM I-YF

Ril= Expected data R=Fuiling address
R4=Received data R4 =TReweived dulw
Ré=TFuiling nddress Re=Expecred dala

I the avpectog data and reccived dara are the rameg, ir i Hiphly prohable thar g infeemitient failuree has
heen detected e, timing ar mgegin pratfan ). Other failures such s doubls hos errors conld cause the
BTN hight o gor ofT.

IT the repisler prastowd s ol ceceived aller (he nonexistent bool, wind the BN Light cettains on,
ceboot the svelem vid the BOOT switch. This action will reboor (he system and canse the gegister
printous to bk typed, The wser can then determine whese che processar js running by examining the
FIL‘:I{I FI{'-'I.'.'

|-_5-'|'r.lF'Tl?‘-' ] | MsNIHLE PROELEM ARF A 1

— Bl it s OFF ——— = ignnecic bal B w7 filed

i By 1 T2l
'

| = -4 RKEELFF Loalh ruceaalul
ACTION 2 — wnhar

I
E."'-'MI'II}M_l i FUmIHEN TES)

la— .~ TELTIT, L TG T ‘g ——————jp Habuulsvyram Lo pes 140

11-3227H

Tigure 4-3  Action 3



Aclion 4 Carreet Result

The kevhouard will no longer cespond and the BUNM

|.aad address 00 FExamine location 0
Iight will be an.

[eposit 777 inta locaton §) and examine.
Sturl.

IF an ineorrect respense results from Action 4 (i, keyonard continues to cespond, RUN lighe is off,
gle.), twio posgible problems may exist, The input farmat an Lhe terminal may have been grrongaus or

thero may be u fauly in the MY30E firmware.

I_!-i"'I'MPTI'IM ] [I-'I'I!i!-ill'll I =R FR RE S

= gt ool wrmar

aALTIONY —4078 —————— | ravar rAS] @ T |

Il—'- MU Femrwara Inule

B Y

Figuee 6-4 Actjion 4

Aclion 5 Coreeci fesalt

Hall the processor. The RUN liglt will be off.

If the FLALT funetion is imisted und the RUN fighy remains on, a prohlem may exist with the HALT
REQUEST or HALT GRANT signuls o e console may be malfunctiomng.

| SrMIFTIIM | [I"CMIU LE 'HUELEM AHZA, |

ACTIONG —0— RBLIM liglt -miszins O —g  Huall Ruyuica prchlem

—fm H:Ir iiacr nrublm

'I—- E¥IT 1A = HYIT1:LIS 7 funzhuon

11 L7

Figure &-3  Actian 5
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Adction 6 Correct Result

CONTinwe processor operation from the The EUN light will be on.
halted state.

If the COWTinue function is implementsd and the BEL™N lighl does not come on, the console s
mullunctioning.

! SYPAI' T | | M55SR F PFEOIR| FM a.Fee.n_i
L

OSTOHNE ————————— g RUN light remuann AFF —————— @ Wy 11.LA ur K 1 1.LE mulluiezliun

11-4237

Figure -6 Action 6

Actkn T Coereel Resulr

Mall the processor. loiiate the BOOT Register printout will he wyped an console termi-
function. Maove the HALT/CONT nal, The 0L PCY will be .

gwifch back 10 COMNT (K Y 1 1-1LA only].

[F the rewister printout dags not result fram Action T, the boot ¢able (from the consele to the M33017
maur be Taully of coancoted improperly.

If the register printaul occurs bul the wrong “OLD PCT is received, the BOOT /INIT swilch may have
heen pressed padce (KY11-LA only} ar there may be noise an the boot cuble.

a——
| RTRITOM | |—;'I}EEI Bl [ FRAINL EM S KER !
i

afTION P—T—® Rogsie I'rascut & rar enansad —_—— =  [ecc cable luls

Sy WFTOM FOSSIAI L PIIOULEM ARE.ﬁl

L@ Nirccp CULDPET macpinal —'—'I_- ko ar nn ouuk cabk:

|_-.. HOOT eMIT wirch prraond zmce VY LA ol

LR Tl

Figure 6-7  Action 7
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APPENDIX A
KY11-LB MAINTENANCE MODE OPERATION

A1 INTROLUCTIOMN

‘This chapter covers the keypad facilitics of the programmer's eonsale avaitahle for hardwane mainte-
nunce af the procesyor,

A2 DMAINTENAMCE MODE KEY OPERATIONS

The follewing definitions apply to & subset of the same keys wsed in console mode; however, the
functinns and aperations differ [rom those in cansele mode. In general, console mode funclions are
et wvailabhle while in mumnlenance owode, and many keys have no Tunction 11 maindenance mode.

MOFTE
Maintensnce mode operation is indicated by the
MAINT indicator being on.

In order to use the hardware maintenance festures wvailable in maintenance mode, the maintenance
cables musl be connecled belweed the KY1L-LB interfoce bourd (M 733593 and the processor board
(M7266) (Figure A=} Anexceplion to this is the Mo, 5 (mainrenance mode) operation which is used 1o
alfow the consale (o cxaming or depasit inge memory of device registers withour the prosessar being
gither present ar funetianal,
NOTE

The maintenance mode is entered hy pressing the Na.

1 key snd the CMTEL key al the sane Lidghe.
DS AD (Malntenance ¥ode) - Used to display Unibus address lines,

I Press and release the 18 AL key.

2. LUmbus address Iines will be sumpled (read once) and displaved, ie., display will not be
upduted vs address hnes chuange.

EXAM (Maintenance Mode) — Lised to display Unibos 12ata linea.
E. Pres and celesss the EXAM key

2. Lnibus data lincs will be sampled and displayed.

Al
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HUT /%5 {haintenance Moder - Agserts MANUAL CLOCK ENABLE and dasplays MPC {micro-
program conntery,

[.  Press and relesse HLTSS key.
2. MANUAL CLOCK ENABLE will be asserted.
3, MPC will be sampled and displayed,

CONT iMaintenance ¥ode) — Sinele micro-steps the pracesser Lhraugh one micro-stele and displays
the MPC.

1. Press and reloase the CONT key.

20 MANUAL CLOCK will be pulsed.

1. Mew MPC will be sampled and displayed.
BOGT Maintenance Madeil — Hoats the MO301. 1E MANUAL CLOCK ENABLE is awerted, the
MY routing will nel be enteced butl Because the MOI0L sonolutes o power Twil the processor will
puwer ap Lhrowgeh bocalion 24,

. Press and release BOOT key.

2. lhe display s nat afMected. ITMANUAL CLOCK TNABRLE 15 asserled, the BPC s oow at
the bepinning of the puower-up sequence. To see the new MPC, use ITLT /85 key,

STAERT Daintennnce Mode) - Drops MANUAL CLOCK ENABLE.
1. Press und release START key.
2 MANLLAL CLOCK FNABLE i released,
1 Bumples and displavs MPC.
CLE (Mainlenanee MODLE| - Beturns console 1o congsole mode operation.
L Press and release CLE key.
2. MAINT mdicator iy aff.
3 Processor should halr,
4. Pragram counter should be displaved.

Mo, 5 (Maintenance Made) - Allows fhe consale to take control of the Unibus if & processor is not in
1he system.

I, Press and relewse the N, 5 key.
-

The MAINT indicator witl be off {(consele mode operation now),

1 Consale ultempls ty read the program counter which is not present and thereiore the BUS
ERR indicator will be an.
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AJd MNOTES OMN OPERATION

1€ the single miicro-slep feature in maintenance mode is to be wsed, it is preferable that the processor be
halted prior Lo entecing ruaintenance mode. The assertiop of MANUAL CLOCK ENABLE. which
turns e peovessar clock off i s runming, canoot be synchranized with the progessor clack, There-
fore, if the processos is oot halted, the clock may be runming and the assertion of MANTIAL CLOCK
EMNARLE may cause an etroneous sondition o soour.

In order 1o single micro-sten the pracessor from the beginning of the power-up sequence, the following
sleps may he used.

l.
2.

Ln

Halt the processoer il possiblc,
Lse CWTRI. Yo, | to gnter maintenance mode,
Use TILT/SSS o usserl MANUAL CLOCK EMABLE {RUN indicater should come an).

Lise BOOT e generake & simudated power-fuil (will work only if M930E 15 present in the
syslemp.

L'se HTL /88 1o display Lhe MPC {microprogram counder) for the firsl micro-step in the
pawer-up rauline.

Loae CON T 10 singte migro-suep the processor chrough the power-up rowting, (The new MPC
will be displayed at sach seep.}

Unibus address lines und Unibus Data (see the note below] lings may ke examined at any
micrer-step by using DIS AD and EXAM keys respectively. Use of these keys doos not
advance the microprogram. To redisplay the current MPC withowt advanging the micro-
programy, vs¢ the HLT /55 koy.

Ta return from maintenanes mode to conagle mode, wse the CLR key.
T single misro-step through a program, Lthe progeam counter {R7) must fiest be loaded with

Lhe starting addeess of the program as in signal instruction stepping the processor, rior to
CHLering maintenance maode,
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APPENDIX B
EXTENDED ADDRESSIN{G

B.L INTRODUCTHIN

This appendix spplics to wse of the MMM -Y A -YB, and -¥F in PDP-11/34 systems which do not
huve o programoier’s console, When (he metiory of o PDP-11 system 5 extended bevoond 28K, the
processor 15 able 10 dccess upper memory thiough the memory management system. However. the
console cmulator normally altews the user to access ondy the lower 28K of memory, This appendix
eaplaing haw the user can gain accesd to upper memary in order to read or modify the contents of any

lcation. The reader should be lamilhiar with the conceptls of memory mansgement o the KD L-E
Processir.

B.2 YIRTUAL AND PHYSICAL ADDRESSES
Addecsses generarad in the processor are called virtval addresses and are 16 bits in length, Physical

addecsses eofer to actual logations in memary. They arg asserted on the Linibus and are 18 bits in
length.

B3 ADDRESS MAPPING WITHOUT MEMORY MANAGEMENT

With memory management disabled (as is the case following depression of the boot switch), a simple
hardware mapping scheme converts virtnal addresses to physical addresses. Vitual addresses in the b eo
XSK runge are mapped directly into physical sddresses in the tunge Trom O te 28K, Virtual addresses of
the [0 page, in the range from 28K to 32K {1680000-1TTTTE), are mapped inlo physicul addresses in
the range lrom 24K 1o 12BK.

B4 ADDRESS MAPTING WITH MEMORY MANAGEMENT

With memory management endbled, a different mapping scheme is used. [n this scheme, o relocation
constant is added o the vietual address o create 4 physical or “relocated™ address,

Virtual address space consists of ¢ight 4K banks, where cach bank can be relocated by the relocation
constant asaociated with that bank, The procedure specified in this section allows the wser to:

I. Creale 4 virlual address Lo Lype inte the Load Address command.

2. Determine the relocation corstant required Lo relogate the caleulated vietual address into the
desired physical address.

1, Enable or disable the memory managemend hardwars.

BS CREATTON OF A VIRTUAL ADDERESS

The eaziest way o create a virtnal address s to divide the 13-bit physical address into two separate
fields - a vicwwal address and 2 physical bank number, The virtusl address is represenced by the lower
t3 hits, the physical bank by the wpper 5 bits. The lower 3 hils of the physical hank number (bits 13, 14,
L3) represent the virtval bank number, Thus, il bits 13, U4, and 15 are all zeros, the virteal bank
selected 19 zero, The wser should caleulate the relocation constant secording ta Table B-2: then, deposit
thiz canstant in the relegation register associated with virtual bank 0 {Table B-1).
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OIne relocatian register exists for pach af the gight virtual banks, In addition to the relocation registers,
cach bank has its pwn deseriptar register which provides informution regarding the types af aeeesy
allowed (resd only, read or wnle, or oo sceess).

The memory management logic alao provides various forms of protection againzt vnauthorized acoses,

The corresponding descriptor register must be sat up along with the relocation register to allow access
anywhers within the 4K hank,

Bs AN EXAMPLE

Far example, assume s user wishes (o pooess location 533720, The aormal access capahilivy of the
comsole is O Lo 2BK. This address (5337200 s between the 28K limic and the 10 page (TH0000-777776)
arnd consequently must be accessed as relocated virtual sddress with memery manapement enabled,
The virtual addrgss ia 13720 0 physical buek 25 snd i derived as follows,

All locotions in bank 25 may be accessed through wirtual rddresses Q0N0-01T7T6. The retoculion vnd
descriplor registers in the X1 1-E are atill accessibte since theic addresses wre wilhin the 150 page,
Wote ihat access to che 10 page is not automatically reloceled swub memory management, while
access Lo the 140 page is automatically rebocuted when memory management 15 not nsed.

The relocution conslant for physical bank 25 is DO, This constant is added in the reloculion unal Lo
Lhe victual addeess, as shown, yiclding 533720,

(1 A720 Virtual Address
5 20100 Relocated Constunt {Table B-2)

531730 Physical Address

The Unibus addresses of the relopation registers und the descripioe registers are given in Tahle B-1.
The relocation constant to be loaded into Lhe relocation cepister for each 4K bank is provided m Table
A-2, The dats to be leaded in the descriptor eegisier to provide read/write wecess 10 Lhe Jull 4K iz
alwavy 077406,

The Unibus address of the control register to enuble memaory management is 177572 This remaler is
loaded with the value OO00) Lo enable memory management: it is Inaded with O Lo disable il

To complele Lhe example previovsly described (socessing lacation 533720}, the cansole routine would
be as follows:

h1 8 172340 SAcoess relocation register for virual bank O
D 5200 ADeposit code fur physical bank 23

L 172356 S Aaeesn reloculion register tor virtual hank 7
D Ta) JDepuwit code Tee the £/ page

sL 172300 FApeess descriptor register, wirtual bunk 0
S 7406 SDeposic code for read fwrile uceess 1o 4K
$L 172316 ;Access deseriptor repisler vierual bank 7
iD 17406 FMeposit code Tor read fwrite ageess to 4k
L I77A72 JAccess conlral register

0 1 /Enable memory minagement

L 13720 /1 Load virtual adilress of lecation desived
iE fExumine the dutw in tocation 333720

FData will e displayed



Tahle B-1 Linibos Address Assignments

¥irtual Relocation Thescriptor
¥irtuol Address Bank Register Register
16177776 T 1T2356 172314
140103157776 il 172354 172314
120000 [ 3TTTE 5 172352 172312
10011 7TTH 4 172350 172310
e -07T77T0 3 172346 172308
(e D057 Ta F. 172344 17230
D20000-03T7TE 1 172342 172302
LRI [ 7776 0 172344 1723010
Tuhle B2 Reloceation { pnstants
Phyxieal Relocation Thyslcal Relocation
Bank Wumber Constant Bank Number Constant
a7 7600 17 LRETE 1IN
In (7406 L& 003400
a5 (K17 2K] L5 Q03200
1 AL 4 (O
11 (Ga0 11 (12600
12 =T 12 2400
M (WK 200 11 2200
o I 4] (X1 261081
27 [HF5GCH) 7 (W11 10N}
26 Q=400 6 01 ACHD
k) Q=200 5 Q0] 200
24 QOS0 4 HILIREAE
21 Q04 00 3 (K150
22 QA0 2 Q0000
21 {104 2000 1 02010
20 (K DHH) 0 {HKHNHN)

Loadimg o new relocation constant inta the relocation regicler for virtunl bank 0 will vause virtual
wddresses ORI TITE 0 aceess the new physical bank. A secend bunk cen be made secessihle by
loudinge the reloration constang and deseriptor data e the relocation und descriptur registers Tor
wirlual bank | wnd accessing the loeation through virtual addeess 020000037776, Seven banks are
aecessihle in this manner, by loading the proper conglunte, selling up Lhe descriptor data, und selecting
the praper wirval address. Bank T {170 pape) must remain relocated to physical bask 37 as it is
pecessed by the CPLU o execute (he consale emolaier coutine.

Memaory management is disabled by clewring (loading with 02 the control register 177572 1L sheuld
always he disabled pricr ta typing a “bool™ command.

The stan command avtermatically disables memory management and the CPLT begina eseeuting af the
physical address corresponding 1o the address spegificd by the previons Loesd Address command.

Depressing e boot swilch sutomatically disahles memary management. The contents of the reloca-
Liom resisters ate not modified,

The HALTAAMNTINUE switch has no effect on memory mansgement,
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APPENDIX C
SUMMARY OF
EQUIPMENT SPECIFICATIONS

Thiz table peavides mechanical, enviconmental, and peograciceing information for PDP-11 optional
equipment. The equipment is arranged in alphanumeric arder by mode! numbes,

MOTES
k.

5

Mounting Cindes

CAR = Cabhinet mounted. i a cabinet i5 included with the opeion, it is indicated by an X in
e "“Cab Locl™ coiwmnn,

I'S = Pree standing unit. Height  Width x PDegpth dimensions arg shown in inches
TT = Table top unic,

PAMN = Punel mounted. Front panct height is shown in inches. An included cabinet is
irdiculed when upplicuble.

511 = Hystem Unit. 81 maunting assembly is included wich the aprion.

M = Small Periphercal Conlraller. Option is o maduole thut mounts in g quad module, $PC
slof,

MOy = Module., Heghl s single, double, ur quad.

[1 = Option mounts in the 3ame space as the equipment shown within the parentheses.
Soune options include 7 separale physical parts and are indicated by ose nf o plus (+ ) sign.
Cuhinel und peripneral equipment (such 1 magnetic tape) arc included in 1he specifications.
Relarive humididy specificalions mrean withoul condensalion.

Eyuipment that can supply current is indicated by parentheses () around the awmber of
amps in e "TOWER™ colurnns. MEMOA Y POWVER: MEDN- and MMI1]- reguire che
same ameant of power, In this table, MF11- power ligures show the power required when

the memary 15 aclive, while W% 11- figures refloot that required by an inaclive unil.

Mon-Processor Request devices are indicated by an X in the "NPR™ column,

COMNYERSION FACTORS

{inches] F AT = (o)
{1bs *» 043 = (kg
(W) A 1| = (Blushe)
[(201€4 73] + 32 = "k}
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PIP-11;%d SYSTEM USER'S MANUAL Reader's Comments
EEK-11034-L 15 4ul)]

Your commenis and suggestinns will help us in our continueus effort to impoove the quaticy and uselulness of
our publicalists,

Yhal is vour gencral reaction ta this munozl? Inovour jodpment i il complele, accurate, well orranized. well

writlen, ele? s it casy to use?

Wik f2atuces are mosl wieful?

Waat fanlts do won tind wich the manwal 7

Mg this manual satisly the need you think it was intended to satisiy

Does ot safisty 1ane nocds? Wi?

e

Would you please indicate any [eetusl erocs you have Tound.

Flease deseribe your position,

Mame Orgatiization

Sfrecy Department

City Staee Zip ar Country




FIRST {’LASS
FERMIT MY 37
MAYMARD, MASS.

BUSIMESS REEFLY MAIL
NO POSTALGE STAMF NECESSARY I MAILED 1IN THE UNITED 5STATES

Puostag: will by pasd by!

Eripital Cquipment Corporatisn
Technical Ducumentation Department
Mayoerd. Massachusetis 01754
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