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PREFACE

Thie manual providas 1he uvaer with informetion on the opearation, con-
figuration, and maintenance for the PODP-11/23-FPLUS system. It describes
bath tha hardware and software oparating featurses ot the eyetem. Thea
cenfiquration raquirements are aaplained. and the factary configuraiian ia
delinod. The manual includes scftware diagnoslic programa uaed ta trou-
bleshool 1he system and a hardware system checkoul procedura.

NOTE:  The diglog wsed by fha apnsrator when commuemiaating itk he
system iz proted o orangea.

Specifications for the optlenal terminals appear in Ghaptar 6. Chepter &
prezenls the rulas 1ar @dipanding the systam. All eddreas references sauch
a3 repizlers, soMware locations, and interrupt veciore are octal numbera.






CHAPTER 1
GETTING STARTED

INTRODUGTION

The POP-11/23-PLUS Iz a high performance micracgmputer syatem uged
tor developing and execuling programs for & varietly of applicaticns. Op-
lianal hardware and sollware are available lor applications such a5 high-
level language program developrent, foreground bacskgrownd resl-time
suppor!, mittiprogremming, and equipment manitaring and contral.

The PDP-11r23-PLUS (Figura 1-1) includos an operator's switch panel, a
processal with momory rmanagement funclions, a 256K byta mamory {ax-
pandablo to 1 megabyie). a 2-channel sonal line inlerface, and two RLOZ2
disk drlves, The memaory suppons the extended LS1H171 bus (22-bil ad-
dress), Each disk drive has & removable top-loading disk cartridge thai
provides 10 million bytea of gtorage. Special bootstrap read-only memo-
ries {ROM] initiale the eyetem goftware when the aystem is turmed on and
can alen aulomatically 128t the gyatem.

FIA rs

Figura 1-1 PDP 11:249 PLUY Computar Syatam



2 BETTIMG STARTEDR

DIGITAL provides either sn L& 120 DECwriter W, WT100, ar YT102 terminal
for the PDP-11:23-PLUS aystem (3ee Chapter §). The system terminal im-
plements commurrcation betwesan the veer and the pracesaor, Interface
with the system and the user's lermingl i3 provided by a patch and filter
panel lonated st the rear of the aystem’'s cabinet. Chepter 5 containe a
complate deacription of the POP-1123-PLUS.

CONTROL PANEL

Cantrol panel awitches provide pawer, Stop, and beolstrap  Somima-
nicationa belwaan the uaer and the micrecemputer Systam. Thiz panel
conlains thrae awitches: AUX ONOFF, HALT, and RESTART. Switch lo-
cations are shown in Figura 1-2, and thair cparakion is listed in Table 1-1.

LED [FH] IREHE
I 2CATORS SAWTCHES

e

(EMMGé@

-

Gh
l\‘- '3 OK AUR TEETAIT  PALT  GUX .., _/).

WE 2pan

Figura 1-7  Cnnircl Panel Switches and indigatores

The awitch panal cantaina threa LED indicaters, bul anly twie are osed:
FOWER QK end AUM. Thair oparatian ia lisked in Tebls 1-Z.

SYSTEM CONFIGURATION

The POF-11:23-PLUS 15 configured and 1eated at the faciory and is ready
to be installad at the user's site, Several fasturea can ba changed when
the systam is inglalled by DIGITAL 8 Field Service. Figure 1-3 |5 a check-
lint ta vse as a reminder of the desired conliguration when Llhe syatem ig
inalallad.

FLO2Z Disk Drlves

The ALDZ disk drive ig 3 random-actess, mass storane device with a re-
mavahle, top-loading disk cartridge. A cover [ilS up Lo gain access 1o the
digk. Tha RLOZ has {our indigatore on its front panel, as shawn in Figure
1-4. Theair operation ig listed in Table 1-3.



Table 1-1

Sl tch

BLIX
DM OFF

HALT

RESTAAT

GETTING STARTED a3

Conlrol Fanel Cparation

Foaltdon

OFF

CIN

Up {Enablad

Dhown [Maky

RESTAAT
[momanlary
Bwilch}

Funcilon

In 1ha normel 1eckery conliguratlon, e211ing thee awiten to off
turng #Af thie gyalem &G Eowar.

In the noarmal {gctory cardlguration, seting ke ewibch to on
{urna on the syatem g¢ power, 1 1ha HALT awitch 1= alao wp.
iha syatem eilomalcally baole at thla Lne.

Flacing this swnch up anakbieEs Eha procedear 2o run

The processor helts And raspenss 10 cananls ODT com-
mands. Relor 0 the Mypraommpurher ana Memanes Hano-
bock dar SET insiruations.

¥when the Halt switch is 4@, fhe progesaor caries M &
power-up scquonce and displays the baatatrap dialag B8
ek,

TESTING MEMORY
0258, KW MEMORY
START ? DLO-="CH =

Table 1-2 Conlrol Panel LED Indicalors

LED

FWh Ok

ALIM

Funcllon

This LETF ie on when 1he processer is ganarating carmass &8 uiput wohages.

Thia LEE! 1a on whan [he processaor ia oparating; the LED goes afl when the
Aragassae 8 Nod exaciAding inatructions. ’

NOTE: & iz posafafa (hat Ml ingicetor may gk, i shaold be ignarsd wiwwt the GOT
charachar is anablag.

CETICwal FEATLRE

UHIT O-UMIT |

BERE& < KEY FLINCTINM

HLILIWL Gl

T 1™ EP2ED

EAVITETRAF TECHN QUE

CHECK DESIASR CAHFIGL. FATIN

"TRAREMIT &l 0 FEGE /WE SFZE D W_5T MATCH TEAMINA -

Figura 1 3

Inatallation Check'ist

TR (I TR O sannn
anTCY UN-T & JHIT I
C miahiFe: O yinws
G-ET=R
C agwaanz O wiswnr o ®
LA SIFRE )
[Z e wanm 1 rc-ancETH "
I&5 =4 IFFECI
O ooz using C =aL-omeric
OO0k
N
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Loan L
HESSSTIIR

EACY
. o=y =
WRTERIECT, o

C LIS

Fiqura 1 &4 RLG2 Disk Crive (Frord Wlaw

Tabke 1-3 RALOZ Front FPanal Oparatlen

Indgabtor - Fumcton
LoAD N Lighte ta Indlcate thal the spindle has stoppad and 4 Ganidge can be

{push-betorl loadad.

UMIT SELEGT  Lighiw to indicote thad drive O er 1 i3 reagdy to rea, writs, or [eceive
HEADNY Y cantrallar aommends. - :

FouaLt . Lights ¥a indicale that @ drive aror condrion axista

WHITE PROT Lights to indicgte that e carltdge curerty maunted is proteciest
¢piLah-Bsttond froam having ‘dats wridtan oh 1L

BREAK Key

The EREAK kay is futtory configured to halt the system. For the gonven-
ience of the operator, who must be sware of ita function, the BREAK key
can be disabled so that it is l[anored when typed. Tho key 5 narmally lo-
cated mear tha RETURN key. If the EREAK kay is et to hall and ia acci-
dentally typed, it could hall the syatam in tha middle of a progrem. Ta
change tha confiquration, 1eder ta the terminal's user guide (listad in Ap-
pandix A).



GETTING ETARTED &

Fecelve Speed / Tranemil Speed

The receive and tramamit speeds are factory sonfigursd to 98030 baud.
This I3 the normal apeed for the YT100, VT 102, and LA120 DECwriter tor-
minais, To change the bgud rates refer to the terminal’'s user guide {lisled
in Appendix Al

Bootstrap Technique

The uzer can selact sither an aulematic boot or an cperalar-controlled
boot. To usa aither boat, the HALT switch musi be sol 10 ENABLE and the
ALY ONOFF switch turned CM. The oparalor-Gomirolled boat réquires Hho
aperator to indicate which bootable disk drive, DLO or DL, has beon sa-
lacted.

DIEK CARTRIDGE LOADING PROCEDLURE

Uae the following procedure 40 load a disk certridge {Figure 1-5}.

1. Turn the pawer on with the S0 QRQFF gwitch (Figure 1-21. After
15 seconds, the LOAD indicalor on each drve should light,

NOTE: A zafety infarlock pravents tha apening 2f the BLOZ carfridge &o-
cess daor when o pawer I8 gvailaile to the drive. Chack vhal vhe RLAL
hesd resfraining bracket Ig in itg proper gpoaitian, a2 ahown in Figure 3-8
2. Haiea the carttridge access daar, as shown in Figure 1-5.
3. Support cartridae (A with lelt hand.,

4, Push handle slide (&) 1o lett with thumb of right hand.

5. Raiae cover handle (O] 1o full wpright poaiticen, relessing protection
cower (B

E. Lift cartridge {A) fram pratectian cover {B) and carefully zeat it an
drive apindla with the hendle recesars facing the rear of the drive.

7. Carefully rotate top cover handle (O} a tew degreea clockwise and
counterclockwiza to ansure thal it seate fismly.

a. Gontly lower the top cover handla (OY to the horizantal paosition to
engage Yhe Sarindge on the drive Spoandle.

9, Place protection covor (B] on 1op of the cartridge.

10, Close e cartvidoe access door.



g4 GETTING STARTED

11, Prese the LOAD indicator button, Mote that the LOAD indicator goea
out; and, after A0 seconds, the ynil-aelect (READY) indicator illumi-
nates.

L2, W writa prolection ie desired, preea the WRITE PROT indicetor button.

SRR LNGE ARCERS T0R

PAC-LIT AN T WITsSE O
DRIVE SPInDL

LE3% 1 F HAMNELE 2

FACGTEZTION COvL

&
CAFRTHILCL

UE A

Frgure 1-% DOish Carbiidge Laading



GETTING STARTED ¥

INITIAL SYSTEM START-UP

The recommended aystam start-up sequonce s hsted below. If 1he ayatem
doea nat respond as nated, refer o Chapler 4 [or furthers inatructiona.

1. Chack that your terminel is configiured as allews.

Fower O/ OFF switch is sl 1o ON.
LIME ! LOCAL moda is sat ta LIME.
FOX HDX iz sat to FOX [utl-duphex),
BAUD RATE muatchas Lhe syslom

g om

2. Sat switchas on the POP-11:23-PLUS contrel panel ag follaws.

4, Sel the HALT switch up (enable].
. St ke ALY OM: QFF gwitch o OMN. In sapprozimetaly 15 saconds,
the PWHR O and LOAD indicetora will fight.

NATE The FAULT indicator may alsr fight st thig tima. I showld go off,
howaver, 55 oo &5 the disk drive i§ socesasd. If Jf doss nat go off, can
Sult Figure J- 10 the POP-11/25-PLUS Traubleshaaling Flowahart, or your
facal MIGITAL Figld Servica affice.

4. Enzure thal the aysiem softwere diak carridge ia READY and writs
protecied. Mrers the WRITE PROT indicatar button on tha BLG2 if it is
nad illuminated.

NOTE: Operating s¥stems normalily require thad e systom gisk pe wnle
enabled; frowsvaer. do Ad anaiie O uanl (he master carieodga has heen
copied.

LOADING THE OPERATING SYSTEM

Betare: the camputer can read the programs an the disk carridage, the desk
drive must be boctstrapped. The bootstrap 15 a short grogram 1hal eslab-
lishes a communication path belweon the compuler and the disk driee,
Once the boalstrap praogram has becn exceuted, 1the compular can inter-
a2t with Lhe disk drive to use 1the operaling sysiem pragrams conlained
an ke digk. Ta baat dlsk drive O fusdally Lhe upper disky. proceed as al-
lows,

MOTE:  In thisa menugl, skxamples of cammanda thal ara fyoed by the np-

argfor are printed w7 erange. Gharactars thal are pricled or displayed by
e compuler agpedr i black tvpa.

Characters engloged by < > Brackels are nonprinkiog commands. For

gxample, - CH - indicates carflage relurn, and the aparafor shoold prass
the RETURMN ke
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Yhan the AUX ON/OFF awitch is turned CM (after a halt, press the RE-
START awilch mamantarily), ithe computar prints 1he ollowing 2n the tar
minal. {li & video terminal i uaed, allow & short warm-up panod until the
cursar appeaera on the screen.)

TESTIMG MEMORY
0256 KW
START?

The boolstrap and dmagnostic sollware program auoematically sizes the
available memary In 1the system. The actual avallable memory maximum |s
1 megabyta. The user should be aware of 1he acloal memary and not de-
peand on the prinkaut. 1 the displayed memory slze does not agree with the
actual memory size in the systam, a hardware problem may exiat. Conaolt
your local DIGITAL Field Service offlca,

Typa “DLD" and the RETURM key after the “START?".
START? L0 O =

The processar reada from the diek and, eftar sevaral seconds, prints the
nama of the aperating system and the aystem manitor.

When the procegacr prinks the monitor nama, it indicatea thak tha cper-
ating systemn is now gontrolling the computer and monitaring tha keay-
board. RSX (Feal Time Executive} uges { =3 as a prompt charactar to sig-
nal that il is watting for & command from tha oparator.

Al this 1lme, the system is ready for the vaer's application. It 15 advisabke
o copy the disk onto a apare cartridge and store the original as a backup
COpY.

CHAMGING A HSK CARTRIDGE

Eelgre a disk cartridge is changad, it is very impartant 1o make certain
that the cartridge is not being accessed. On a single-user syatam this is
relatively easy to do. On 8 multivaer system, fowever, it is mare diflicult
1o determine whethar 8 cardridis is in use. Each aclive user muat be con-
sulted before dismounting a diak carfridga. Once [t is certain that thare is
ng rizk invalved in changing the dlsk cartridge, uae the following pro-
Cedure.

I. Press tha LOAD bultan on the HLOZ drive.
a. The digk atops rataling.

b. Aller asvaral seconds, the LOAD indicetor illuminates on tho
RLOZ.

2. Remove tha disk carlridge.
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8. Paizae the cartridgae ascess daor (Fiqure 1-57.

4. Remoyea tha cartridge protection cover previgusly stored on top af
the digk cartridgse within 1he drive. Hold Yhis protection caver in your
Ieft hend.

5. Push the handle slide an the disk handle ta the lefl with your thumb
whila raising the handle with your night hard.

6. Ralse the handle ta a fulk upnght position 1o relesees the carridgse
{from the drive spindle.

T, Caretully §ift the cartridge up and ol of the drive, and plage it in the
protection cowver.

B. Lower the top cover handle to 1the harizantal peaition to lock the pra-
tection cover in placa.

POWERING DOWN

The LOAD indicator on each drive should be luminobed balora the power
iz turned off. Programs in progresa should ba completad befors 1he disk
drivaea are switched ta LOAD. Tha systam can be turned aff a= fallows.

1. Prass tha LOAD buttan on sach RLOZ drive. il necasssary, to ansure
that both diak drive LOAD indicatars are iiluminated on the ALOZ.

2. Sel thae AUX OM/OFF switch (Figure 1-2) on the conbral panel to
OFF. The PR QK mdlcatar on the contral panel should Lurn ofl, and
the lans will stop,

NAOTE: The 874 pawar aantreiler sl has ac power gpplied, But power
haa beer removad from the swilched outlets.

4. To ramove ac power, apen the bkeckpanel (aee Chapter 3); and ==t
the circuit braskar on the 874 power controllar to OFF, or remowe the
powsar ceble from tha 8c outlsl. In most ceaes, a0 power is not re-
moved sxoapt for servicing or during langthy periade of disuae.

4. Turn ol ac powar to the eyatem's terminal.






CHAPTER 2
PROGRAMMING

INTRODUCTION

The PDPF-11/23-PLUE softwmare cenaists of disgneatic programs and ays
tam aperation progrems. The diegnestic programs include the GES /X111,
tho DLOF |, and cthoer small programs implemeanted in the systam hard-
ware, DEC %11 programs dlagnose problems that occur in 1he interactian
of system components, wmle DLDP - programs diagnose problems that
occur within The individual components of the system.

The system operabon programs use either RSX-11M, RSX-11M-PLUS,
R3T3/E, ar CT3-500 soltware. These ars real-lime multiprogramming
syslems, capable of cxacuting twa o mora concurrent programa.

DIAGHOSTIC PROGRAME

Dirgnestic programs help to verify thal the system s warklng corractly or
ta isalake malfunctions of the failing part. Thoy are used for maintenanca
purposes and play no part In narmal system operation (excapt autamat-
ically during the ayatem power-yp gequenca). Thers aroe throa groups of
diagnoatic pragrams for the POP-11723-PLUS: the DEC X111 gsyataom ex-
aréiter softwarse. the DLODP + component diagnostic sofftware, and the
boolstrap and diagnhostic hardware-implameanted programa.

The DEC X111 soltwara systam consista of a collection of diegnostic pro-
grams as wall as the monitdr and wtility programa neceagary to generale,
run, comiral. and updata these diegnoetic pregrams. The DEC ¥ 11 rum-
lime exarciser is 8 combination of individual programs chained together 1o
produce an interactive ayatem. It exerciaea and checks the POP-11:23-
FLUS's raliability as an integrated syatem. Each POP-11:23-FLUS sys-
iern is shipped with a DEC X11 run-tima axerciser factory configured lar
the requirements of thal Individual system.

DLGP 4+ dirgnostic goftware aisc consists of a codlaction of diagnostic
programa a5 well 85 the menlior and wtilily programs. DLOP + programa,
howaver, are designed 1o diagnoso individual system componenis rather
than to exerciae the overall computer systarn.
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& third group of diagnaatic programs ia built inta the camputer herdwars
and dogs not hava 1o be leadad from 8 disk. The boot and diagnoestic
read-only memory contging both SPU and memosy diagnostica that are
autocmetically executad when bootsirapping the system. Chapter 4 da-
soribes the operation of the boatstrap and diagnaostic programs,

The remaining diagnosbies Boel s e hardwara an-ling debugging  besh-
nigue (D0T). This is buil into The compuler pracesser and is The most
basic means of communicating with the camputer. The ODT cammands al-
low the oparator 1o use The 1erminal far tunctions normally available an a
contral panat cortainng an array of lights and swilches. Chapter 4 lurther
describes the O0OT commands,

The DLDF + Dlggnostlz; Programe

The DLDP+ diagnoatic kit centaing pregrems that are configurod for an
ALz disk-based system auch aa the PDOP-r1/23-PLUS. A3 received, the
diagnastlc kit is configured to test the FOP-11/23-PLUS aystem. If the
zystem |s expanded, ather programe may be requasted. Instructions fur
program moedification &nd sddition are presentad in the XX0F .- - EUPR
Usar's Mahual

Pragram fistings far the individual diagnostiics explain the purposda, use,
and Interpretation of the individuel programs.

How tp Find a Diagnostic Program — Each diagnoslic program has a
preduct coda Vhet appaars on the title page of its listing and & file name
ugad to call it from the disk. This lile name s derived friom the diagnoatic
coda, as illustratad in Figure 2-1. The revigion of the pragram and the rewvi-
gian atstua {prograrm changas thalt have been added) are also incfuded.
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Figura 2 1 Program Code gy HEmE
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A ligt ol file namea ie ohtained directly from the diek by caliing for a di-
reciory listing. Ta do this, lagd the diagnostic disk carteldge inla the disk
drive gnd booistrap the drive, The sysiem pnnts {he bitle of the diagnaostic
soltware system, a help message (Figure 2-2), and the promgl characier,
After the prompt, type the O command to get a directory listing of the con-
tante of the dizk.

O CR

Figure 2-3 is an example of & direciory lisling, Tho mnemonics in the FIL-
MAM column are the file names. These correspond to the product codas
shown in Figure 2-1. Nate that the last characier in tha file name is a num-
ber (D, 1, etc.} indicating the revigion slatus of tho pragram. If tha tetter O
ia typed inatead af vhe number O, the program will net run.

T T
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Help Messages - Help meagages are included an rach disk to assist the
wser in implemeanting the diagnostic gperations. The messagses normally
list the DLOP | commands needed to use the disk programs and a brisf
explanalion o1 1their operaticn. The help messages are abaried oy 1yping
the CTHL C gcommand. A Iypical help meesage ia shown in Figure %2, and
more deldiled esplanationa are presanied in the XX0F -+ SUFR Ugar's

Maruval auppliad with the saftwere. To requeat a halp mesaage type the
following.

He CR
Diagnostic Chain Fites = Tha initiel program medification sets up a file of
chained disgnoatica. This file is a ""quick verify"' taat to chack tha proces-

aor bul not tha digk drive systam ar ayatem opdions. Tha taest takes ap-
prozimately 30 minutas.

Ta =tart the guick verify tast, bypa tho Fallowing commard.
G 1AT2AB =GR s
i a chained disgnostic program tails, il can be run Separately from The

chain 1o recheck the hardwara. Saa Figure 2-4 1ar an example o 8 sus-
ceaslul disgnoatic chain file output, Tha 77's indicate the lalesl revislen,

1 T.TES Gt ob =1t TISGWCET]2 ZHaIY

i F-11 BN piesiEToC =L -0 D0

3 K1

ST IF 1 -As DPU DTAADETIE

T I F-L1 HHF* sausli h:H ©laguCs™] 2 fb-21-2.07 0%
[ CH B

DA 1 1i-g e [[24G.

THI #a3d t Bl pRADAE SIALZ AT ETaRT A1 T ln
: Elvds TEST fHELVA B IeEEN

U VY

halvIE0-LI-[AbaT I DLzl TEST

ad [EVrE 5 IDEE TEST

0251

N _

Figurr: 2-4  Exzmple of & Diagng stic Chain

Runnlng Individual Diagnoslic Programs — An individual OLDP 4 diag-
noshe program is normelly run by typing “R" and the pragram fils name.
For cxample:

HYHLRET Y- SR~

NOTE: By waing 77 jn tha file name, pou recaive fie current ravision.
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Thia example runa the RLY A2 disk conlroller 1est. A hating of the directory
may be necesaary to obiain the curren revision and slatys of the program
degired.

Haw to Copy the Diagnastic Disk

The diagnastic software can be copied onto v spare disk cartridge by us-
ing the GOPY otility program. This pregram trenaiars the enlire contenis
of ane digk (OLDP -} diagnostics, DEC! %11 axercizar, manitar, utilitiea,
arnd user-ganarated files) ant® ancthar diak.

CAUTION:  Care must be axercisad when wvaing the COPY command. i
the gowurce 2nd destingfion cadea are wrong and the aagurce isk i3 Aot
write profectad. fe sysfem can copy 3 blank odisk onta & master disk,
tharaby destroying the maslor,

Copy a dizgnastic disk as fallowms,

1. Load the diagnostic disk cartridys into disk drive 0. Presa the WRITE
PROT push puwiton, F necassary, so that the WRITE PROT indigator
on disk dnive 0 is on.

2. Logad a blank BLOZ2 castnedge inta disk drive 1. Preas the WRITE
PROT push butkon, it necessary, so 1het the WRITE PROT indicalor
ar disk drive 1 15 off.

3. Initiahze the swslem by pressing RESTART. The aystem respands
with “256KW START" or & similar respanse. Boot the syatem by typ-
ing "DLO" and the RETLURM key, The system responds oy printing the
program heeding and aaking the aperalor to antar the dale.

TESTIMG MEMORY
O2EGKW MEMOCRY
START? QLD =GR

C TIMDLGH XADP 4+ DL MONITOR
BOOTED WIA UNIT O

o] o

DOES THE SYSTEM HAVE UNIBUS (YN CR — ¥)
ENTER DATE (DO-MMM- YY)

4. Enler the date as tellows: 14-0CT-81. Press the HETURM kay, and
the: system raspande aa lallows,

EMTER DATE (DD-MMBA-Y¥Y¥): 14-00T -89 = CH e

RESTART ADRDE: 152010
THIS IS ¥XX0OF 4. TYPE "H" OR "H/L" FOR HELP
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The " g the system morilar. Hun diagnostics by typing A", the
desired dwgnastic ulibky name such as “UPDZY, and the RETURN
key. To zea the help messane. type " and tha RETURN kew. This
message 05 lengthy and can be aborted by typing Lbe CTHL © com-
mand; press CCTRELS and Lvpe "0

. The ooy pracedure uzea the UPD2 utility pregrem. Type "R UPD2"

and the RETURN key aftar the syatem monitor """ is prinded, Thi
eyatam rasponds with tha lallcwing prindcut.

HUFD2 Ch

LFD2 .BIM

CHUFZE1 XXDF 1 UFEZ UTILITY
RE=TART:DD37 10

CThe iz the HIPD2 program manitsr. At this time gither return 1O

the: syslem monitor ' from the menitor mods by Syping "EXIT and
thie BETURHN key, or type in the sourca and dastinalion infermatian
for 1he capy pragram.

*COPY OLy:— DL

This indicates that tha drive O (GLOY disk is ta be capied onta the
drive 1 disk, deatroying any data already stored on the drive 1 diek.
At thig paint tha system respends with the following.

LISER DATA OM OL1 WILL BE RESTROYED
MAQCEEDT {¥ M CR — N)
FILE COPY OR IMAGE COPY? | — BLOCK F = FILE

At thig time ansure Mal the masier disk is in drive O and 1he blank
disk ir in driva 1. 2lsa verily that cammaends in stap B ara Corfac,
After werifying 1hat eerything is correct, typa ~'F" and the RETLIRN
key.

. Thu process takes approximatsly 30 minutes. Thie tims varies wilh

the numbcr at files to transfer.

Tha maztoer disk iz now ramovad fram drive O and atarad tor toture
ralarence. The new copy is rermcyed Irom drive | and filed, To copy
anocthar disk @ this time, inssert the master into drive @ and a blank
cartridge chsk into drive 1. Repead lhe sbove process, slarling af
atep 7.

. To raturn 1o 1he syatem menitar "' 1ype the fallowing.

EMIT < GR=

Tna system then printa tha """ syslem promat character.
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DEC X141

The DEC/¥ 11 saftware is used primarily to chack the raliakilily of the
POP-11723-FLUS a3 an integrated System. The sofbware inclodes librar-
iee of marny aeparata proyrem modules, sach intondad 197 & possibie Sys-
tem camponent. Program modules fhal apply 1o the POP-11723-PLUS
compenents wre sslected and chamed Yo produce an imeractive sysiem
program that exercises tha POP-11:23-PLUS a5 a compiele syslam, This
packayga i unique to the POP-11/23-PLUS as shipped. It is called the
syslem run-time axerciser and dgiven the file name EXMCOOCBIN, whang
XXNNX s the last five alphanumans characters of the DED order numbser.
The programs in the: run-lime CRerciser are cenfigqured 1o run contbinuousiy
rather than to hall an @rrors, unless a latal aror SCours.

The exergiser saquences through fach program madule and records any
crrgrs that have acourred. When the cperatar staps 1he exerciser (hy typ-
img the CTAL G command), it prints 2 aummary of the programs run, the
number of fimes they ware run {pasa count), And 1he ascumulated errara
(errar couwnt?.

Tha run-time eserciaer can ba celled by ite file mame under the DLOP—
moanitor program. 1 can alea be updeted when the system is expanded,

Tha run-time gxerciger ia ataried e followa.

1. Load the ALOZ diegnostic diak inta disk drive & and prees HESTART,
Bootsirap drive O by wping "DLO™ and the RETURM key.

TESTING MEMOCRY
Q256 KW

STARTY L0~ A

2. The eyatem responds by printing the name a1 the ODLGP | moniler
pragram. Mext enter the dale; the systom responds with the " sys-
tem monitor.

Call the exercizer by typing "R'" and the appropriate file name. For
example:

R FILE MAME-: CH -
CHHNDOLC XXDOF —

BOOTED WA UNIT Q

ENTEA DATE {DDO-MMM-¥Y)

3. The system prints the run-time exerciser name and slatus as con-

figurad for your specific system. It then ponls tho ellowing instruc-
liom.

TO EXERCISE LOAD MEDIUM ¥ OU MUST CLEAR LOGC 40,
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4 Al this time, remave the dagnostic disk cartridye from disk drive 0,
and insert a blank ar scrafch' disk inte drives 0 and 1. This is nec-
assary o alow the disk driva aystem ta be exerciaed without de-
siroving the contents of tha diagnastic disk. {A "scratch™ diak ia cne
whosa corfents need nol be sawvad; i should not be a previouely
damaged or scratchad disk.)

CALTAN: Tho conferte of bolly diskas gra lost when ke run-fime axercig-
ar i3 yaad. Make cerlain 'haf eny disk willh programs that must be zavad
iz ramovad from the sysiem.

&, When the scratch disk s up la operallng specd and the unit saloct
(READY) indicaicr illurmenales, press the WRITE FROT bution, f nec-
ogsary. on bath deives 2o Lhak the WRITE PROT indicalers on both
drivas are gul.

6. Chance tho conlents of oeatlan 40 ta 0 as iallows.

NGO 45 GH
Q0042 004000 9.0

7. Type "RUN'" and the AETURN key afler the prompt character,
RUM T GH -
The exarcizar mow runs unlil s1cpped by the operator.

8. To stop the exercizer, type the CTRL & command. (This i dana by
helding down the CTRL key and striking the © kay.} The program
staps and primls & Mo SUrmary.

For explanations of @rror messages, refer to the DEC/XT T User's Manual
and the DECX 1T Cross Reference Manual,

ASX-11M SOFTWARE

The BEX-11k or RSX-11M-FLUS are part af tha REX-11 family and ara
real-time multiprogramming and muyltivse syetems for FOP-11 fE3-PLUS
computer systems, They arg deaigned for minimuem size and overhead
ard can be generated 1o run in a vaniety of hardware and opplicatlon envl-
renmants. Applications range fram amall, dedicatad laboralory of industr-
al contrel syslems o large, multiuser, trenaection-peocessing and intar-
mation managemeni syetema. Tha R5X-11K usas high-leval languages
susk as FOATRAM IV, FORTRAN 77, BASIC 11, BASIC PLLUS-2, and CO-
BOL.



FROZAAMMING 19

Monitar Functions

Tha ASE 11M soflwarc poerdarms moenitoring functiona auch as molti-
programeming, priorily scheduling, 1ask checkpointing, and executiva and
dynamic mermery allodlkan,

Multiprogrammilng — Ths is the conrcurrent pracesaing of bwo or mors
tesks (program imagesy residing in mamery, I tne BEX-11 Aamily, multi-
pragrramming is ascamplished by legically dividing available memary inta
a number 9l named oarlilicns. Tasks are Byilt 0 execute in a specitic par-
titivn, and all padilicns in the system can operaie in paralisl.

Evanl-Drivan Priorty Schedullng - Tasw schedulng inthe RSX-11 family
is prmarily evenl driver, in canfrast to systems that uae a stalic sched-
whing mechanism 1 delemming a tgak's eligibility 1o execute. The haais of
avent-driveh task scheduling is the soltware priority assigned to eanh an-
tives Lask,

When & signifirant evert (auch aa 150 completian) occure, the axecutive
interrypta the rx=nuting task and =esrches lar the highes=i pricrity task
capable of executing.

There is an optional round-rabin acheduling capehbility that ensurea that aill
Iark=s have equal priority with the SPLL

Task Checkpainting = Cnce a task ia in memory, the executive normally
Bllowe it 1o run ta completion in & muliorograrmed fashion even if the
task'a memery spauE is raguired for the execution of a highar priority,
nanrasidant task, HMowewar, if b is desirable: 10 free memary for tha axecu

ticn of a higher pricrily task, a task can ba declarad checkpoainigbls when
craatad.

& chockpoimable task currently active in a partibon can be interrupted
and swapped out of mamory to disk whan a highar priority tazsk requeata
that partition, Laler, aftaer 1he highdar priarity task has complated its exe-
cution. the choeckpoinied task is rollad in and restored 1o active executian
at the poinl whore it was inlerrupted.

Dynamic Memary Allacatlon — As an aplion in svstems wilh 1he hard-
ware memory menagemsent pnit, the RS¥-110M execufive can dynamically
allocate available memary in Bystem-cantrelled panilions. The axecutivg
keeps a liat of the available areas in mermary and all tasks roady to exa-
cute in the partiticns. Taska are brought inlo memaory an a priority basis
unfil all the requests are satlstied ar unlil Lhere i= no meamory availabla in
the parttions. When a lask 1erminates, the mamory it cocoupies becames
avanlable again.

Executlve — The Dasic execulive ncludus the code that contrala the mul-
tiprogramming enviranmen, perlams lask checkpoinding and powar-fail
recowery, 8nd handlea syetem traps.
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1-0 Sarvicas

Tha file cantrel services allow the usar 12 padamm recard-orignted and
block-grianied |/ 0 oparatizns and o peranm addebional functions ra-
quired for file coriral such as open, clesc, wait, and deleto aporations.
The file sorvices allow bhe usar 10 read and wrile hles an lile-stracturad
devicas and to process iles n terms of logical recargds. Bath sequential
and direct access modes are supported, Qplienally indexed sequential
poocass can be added (RMS-11K).

Filo Syelam

Files 11 i a gencral-purpase file system graviding a {azility far the crea-
tion, extension, and delalion af tiles, Files are narmally accessed by the
logical file names assignaed ta them. Many uaere can have fila directories.
A soheme Far walurme and file protection 1hat ailows the ownar ot &5 valuma
e filo 1o deny all acocesa or certain kinds of aoccess 1o all users, groups of
wsars, of parlicular users n the eyvatem s daeigned into Files 11.

wszar interface

Fhe monitor console routine (MERY is tha larminal inderlace with the uaer
and tha FSX-118 or RS¥-1 IM-FLUS pperaling svstam. MCR includes: in-
itialization commanda, atetua, messagaes, task centrol comaands, and
systarmn maintenanne commands.

Some commands are privileged commands That can be invoked cnly af
privileged terminals, as defined by tha system manager, The MCH organi-
zation makes i1 possible for uaera 1o add commands Lo maat speoial ap-
plication nocds,

RSTS/E AND CTS-500 SOFTWARE

The BSTS:E (Resource Sharing Timesharing Syatemn:Extendced) and
CTS-500 {Sommercial Transaciion System) Are sophiaticated, muliuser,
{imesharing syeteme. The CTS-500 soltware syatem inciudes all the ca-
pabilihes of the RSTS:E with the addition of apecislized languages and
data management acftware for commercial applications.

The sysloms' uses inclupe interacl timeshanng. batch processing, pro-
gram development, and apecial purpase applcations. Wilh multiterminal
aervices, & number of concurrent terminal usera in beth local and remotsa
locations cap interact wilth mulliterminat application 1asks. TAaaks can
shara computatianal, storage, and input/output survices provided by the
RSTSCE and CTS-500 aysiams. Wilh optional aoftwars and hardwara, ai-
thar system RN be & noda it a hetwark of compulers ueing the DEGnst
DMA aichitesture. Detailed user nformation is avallaple in the ASTSAE
Spsteins feer's Guide.
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The ayslems yae induatry-atandard languages that include BASIC PLUS
and MACHC-11 agsembly languege. Thea lollowing opticnal languagas ara
alsa available: BASIC PLUS-2, COBCL-81, PDP-11 GOBOL, CwEOL-
11 /DECFORM, FORTRAM W and FORTRAM 77

BASIC PLUS-2, COBOL-81, and FOF 11 COBCL reguire the support of the
racord manayement sarvices (AMS) sottwara thal is included with all sys-
tems. Tha aptivnal PATATRIEVE-11 data manayemant softwarg also gsas
BMS. Thae use of RMS is oplional for DIBOL-11, FORTAAM 77 and
MACRAD- 11 assambly languune programs. BASIC PLUS and FORTEAN 1V
de nat usa RS,

Eolh =ystums consist of a monider, davica drivers, GPU=, and slenderd
software compaonants. Some of the major features include;

Intaractiva limesharing anvircnmant

Dynamic allocadion of systea resources

Usar and ob privilegss

Baich processing capabilitias

Ealensive file procossing ncluding file sharing and protection mecha-
i Sms

Taminal handler designed [or nkeraclive anviconments
Shared comman code

Software-maintainged cache of Irequently accossod disk data
Interraak communication

Disk file and device backup and restore otilitios

Systerm operations and acooss control wiilities

Swyater maintenance 1ools

DIGITAL Command Lenguags [(BCL)

Systeam manager definakle terminel commands.

NOTE: The foatures of the RETS L apater described helow appiy 2 the
CTE-300 sysfortn ey wall,

Timesharing

Whila moat usera interas] wilh Lheir jubs through 1erminals, jobs can alse
run deteched {nat wusing a wWwerminal) ar with 8 paeudo keyboard, For ex-
ample, batch jobs run under the control of other joba and ks usc a
pseudao keybaard. A given sysicm's configuration and its particular apoli-
cation and uee determings (he number of tarminels the ay=siemn can sop-
port. Syatem procesdses and olher dolached johs on the ayatem abso doi-
minizh the number of user jobs,

Dynamic Allgcation of System Rasourses

RSTS:E sahedules SR e and meamory reaidensy ameong jobs bascd
on their priority and processing regquiremanta. Jobs are reschedoled
besed on time-slicing or &% a resull of waiting for ayatem sorvices. A
round-robin elgorithm selects among 2ligible jobs with the same priority.
Job priarities can be altered by the systam managar. any privileged ueer,
af & privileged program.
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Frivilage

A3 a rezource sharing syatem, ASTSE gives ewvery yaer aooess 1o all
gyatem paripherals and resgurces unless otherwise restricled by tho sys-
lem manager ar ather privileged user. & privileged uzer has Wl access la
all the capghilitiea allowed by the RETE'E system and may cantrol [he
aperrticns of the syatem euch aa staring up or shutting down the sysiem,
adding or aesleting user accaunta, designating erain programs as privi-
leged, and condralling the use of syatem features that make the sysiem
apereta more eficiently.

Batch Procassing

Urers can sulbbmit baich jobs to parform tasks Lhal roguirg no taerminai in-
teraction ar to run programa st a laier tima (cutside normal woerking hours
far examplel. Far esch batch job, the usar can set a limit on thy amouni of
CPL) and:ar elapsad time allowad and can request arrar lewal chaoking.
The =yetem menager siarts up and controls bateh procuessors, Tharae San
e a maximum of gight bateh procassors par Sestem. Each bateh proces-
gor requires a pseudo kevboard and twe jobs (ene [or ilsolf and ana For
the batch jakl.

File Sygiem

The ARSTS/E deta fila system provides a range al an-line procersing ca-
pahilities. Diak files car: ba created, uodated, exlended, deleted, and re-
named under program condral; or they can be created, deleted, and re-
pamed using terminal commands. Files can be crested and exiended
dyvnamically with the RST2/E Ffile sysloem automatically allacating disk
space wherever available. Alternatively, a lile can be preallocated 1o use
physically contiguous space. Thy ability to specity the 'ocation of & tile on
a sk volume alan helps to enhanca systom perfermance.

Files aan be aocessed by multiple users simulaneoualy. When apened ior
shared update, multipte users can updale the same file while it remains
open. The file system’s block intgriock mechaniam prevents different
users from wupdating the same part of ihe file at the aame time.

The RITS/E disk structure consisls of a Master File Diractory {MFED],
Usar File Directary {UFD), and filus. The MFD on each disk can confain up
ta 1726 LUFDa, depending on tha siza ol ke MFD The numbear of filas ihat
a UFD can cantain depends on paramelers such ae the size of tha files.
Esch 1ilg i distinguiazhed from olhar fles in that UFD by its unigque file
mame and type.
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RSTEYE dick walumea, when used a3 fila-atructured devicus, are oither
public cr private. The aystem disk tagethar with any cthar mountad public
volumee constilutes the public structura. All uséds hava accass to the
public structure. Filaa canmod span valumes within the public structura.
Us=era have acceas to mauntad privale volumes only if their UFDs sxist on
the private valumea ar if the protection codes of tha filea in ather UFDs G
thoee volumesa permit scceRs.

Lick wolumee cen ba usad e rendom-access mass storags rather than
file-stiructured devices. Since RETS'E uaes a unigqua file atructure, vol-
umes with disk atructures of other apereting ayatema can be uaed only a3
nanfile-structured volumeas.

Tarminal Handling

The RETS'E Llerminab handler is designed for imleractive enviranments, |t
fealures,

Full-duplex communicalicns
Modemn control

Type-ahead wilh smmediale acho
Programmable echo control
Mutterminal 10 4o individual jobs
Paouda keyboard capabilily.

The echa conlrol allows programs bo handle tarminal input one lile at &
time and 1o retain control of the screen display. This features gives appli-
cation programe the capability to yae nonblock made transter lermanals 10
gimulate block made input. RETS Y E does nat supporl block made ransher
tearminala.

The muititerminel servica fasture allowe any job ta contral multiple 18rmi-
hals, up to the maximum number canfigured for the system, on a logical
charnel. This allcws one pregram 1o condral a multitude of terminals that
are all perfarming the same function.

Pscudo keyboards are logical devices that have the logical characler-
istics of real, phyaical terminals but heve na lermmnals associaled wilh
ther. Psgudo kaybosrde have input amd outpul bullers 10 which a pro-
gram can send oulput, and from which i can receive inpul. Using a
peoudd koybuard 85 B cammunications device, & USer can wrile a pro-
aram ¢ ¢antrel other jobs. Each RSTSAE avstlem ncludes at Ieast ane
psouda kevboard.
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Shared Commaon Code

RSTS/E allows the sharing of code that e common ta multiple jobs. For
erample, the BASIC PLUS Run Time System is shared by all usera of thal
language. The AMS resldant library capability can alse be used far thoas
languages and service products using RMS: FOFP-11 COBOL, COBOL-31,
BASIC PLUS-2, FORTRAN 77, EMS, and EDT. EOT can glso be used B3 &
resident llbrary. The code in the resident library must ba writtan in tha
MACRO-11 Assambler Larguagea. It is resommanded that rasident librar-
i85 be used on systems with greater than 248K bytes (124K words) of
MBMCry.

Dizk Data Cachs

RSTS'E minimizes the need to access a disk by keeping frequently used
dala in a soflware-maintained cache, This cache is a specially desig-
naled area of syslem memary spacc, The data retained in this cache can
be restrictied vo disk dircctory blocks or It can include daka fram disk files,
In 1he fatter case, a privieged user can allow all disk files or anly certain
ellglble liles 1o be put it cache, As a general rule, disk data liles require
much mare mamary dedicated bta the cache than do disk direciony blacks
to oblain system perlormance gains.

Tntarlask Caommunication

HETS ! E jobs can communicete with each othar by aending and/ or rateiv-
ing intertask messagea under program control. For esample. submiasien
af baloh jabe or requesting filea ta be printed by the lime printer apoaoler
yses the mesaage aend receive machaniaim.

Jobs can send messages W vahd message receivers. & joh musat have
privilzoes ta declare #scf 2% a message recesver. With optional DEG-
net/E soflware, the messade send/receive mechanism ia extened to
sending and recelNing messages betweaen jobe pn different DIGITAL com-
puler systems,

Disk Flle and Device Backup

R2TS/E allows for total ar salaclive backup o1 accounls and files 10 digk.
Selective backup can ba done on-line. Ficking up entite disk walumes can
be perlormed off line for ell volumas including the sysicm dsk, ar it may
be perfarmed anling for any yoluma that is nol legically mounted. Since
the system disk iz always [ogically mounied, ot can only be backed up alf-
lina, or filems on it can be backed up selectiwely on-ling,
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Syztem Qpergtion Control
The ayatem manager has the ability al system start-up 1o

Add run-lime systoms

Set the defauwll run-time sysicm

Set the default keyboard monliar

Allacate memary usage

Inatall A new R3TS ! E execulive with differant syskam generalion pa-
rameLers

Initielize, verdy, and correct the file siructure of RSTSYE disks.

The syatem manager and ather privileged users have access 10 many ulil-
ities lar contraliing system cperalions on-line, The functonsg thew can per
form inclyde the following.

Detine normak systom startup cantrol files

Befing automatlic system rastart control files

Logleatly mount and dismount disk packs

Add or remgee swap les, run-time systams, and resident librarias
Add ar remove sysiem-dependent commands

Define terminal charactenslics for any terminel

Change job prigrities and other job-ralaied paramaters

Add ar delete uzer gocounts and change passwords

TDump account atatistics (or all or salacicd accounts

Conlral ueRge of disk dala cache features

Systam Relieblllty and Maintengnce

The error legging mechaeniam in RSTS ! E recards ceniagin classes of hard-
ware errers in 8 disk file including memory parity and disk errars, The
mechanism records systam iraps that occur in the esecytive, as well as
other evenls such as svstem startup and shuldown, and power-tail recoy-

ery regtarts. The system managar can print the error and analyze it on-
ling.

It the hardwara detects power feilure, RSTS ' E aulomatically ceases sya-
tem oporations. Whan the hardware detects power restoration, RSTS/E
autamialically releeds the syatemn from lhe systom disk, and reinitializes
the system aperation by doing & "“cold restarl'. The sysiem reaumes ap-
gration without oparator intervention, but any uscrs previously logged in
will b requered to bog in agein. On ayatemns thal have MOS memory, the
poweriailure destrovs tha cantent of memory unless thoe hardware battary
backup aption is installed. Withaut battery backup the system will have o
be manualy started.

The syetem manager can check tha reliability of mast peripherals on-line
by adding & Device Test packags. The packape exerciscs lhe paripheralzs
in an attempt to force errars and identify fault-prone devices,
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Software integrity is kept at & high leval by uaing soltware maintanance
tests that alluws the systern manager to correct =offwarse componenta that
gre it error. The RETS/E Soffware Dispsiah is & puhlication which con-
taing arlicles dascribing known preolema end, where applicable, includes
in&truclions for patching tha atested software components.

The autamaled paiching Facility (Auto-palch) applies patcheas by using one
line readable command files, thus avoiding the attart and poiential arrara
associated wilh koying in patches manuoally.

Uzer Command Languages

Uaer commands to the RETS'E syatem are handled and interprated by
one f the run-time ayatema capable of acting aa 8 keyboard monitor.

The three atandard Keybossd Monitora are BASIC PLUS, RSX, and OCL.
All of these interpret aets of ayslem commanda, that is, English woards fal-
fowed by optional command paramelera. These syatern commands allaw
uaera to perform all the fundamental functions of the RSTS: 2 sysbem
such e lagging on and off and running programs.

DIGITAL Command Languags [DCL)

The DCL faatury is 4 subsel of the DCL Implemanted VAKX VME oparaling
aystam. DCL is implementad as o kovbaard maniler and may be used ei-
ther as the defeult kayvboard moenitor or as an addibional keynoserd manitar,
Thia command set gives the asar access 1o most R3TSAE sysiem faa-
fures.

Canciss Command Language (CGL)

The CCL festurs slows sack installaticen's systom manager to define ad-
ditianal commands to run systam otilitics and ather yaer gprograma. Each
CCL command definition specitios 1he fall Term af the command and its
pbbravieticn, the program to ba i le pracess the command, and the an-
tire pRrametera for the program.



CHAPTER 3
INSTALLATION CHECKOUT AND TROUBLESHGOTING

INTRODUCTION

This chapler aasists the user in yunpacking, inatalling, mainlrining, and
troubleshooting 1the basgic POP-11:23-FLUS system by describing me-
chanical and elentrical hardware checkout praogedures as well a5 the use
of diggneatic pragrema when 1he basic ayatem is operalional. If these pro-
ceduree do nat solve the prablam, the uger ahould arrenge for FQuipment
parvicing. There are sewearal slternative asrvicing arrangementa. Check
yaur warranty and contact your lacal DIGITAL Fiald Service repreaenta-
liva for information an servicing.

UNPACKING PROCEDURE

The basic POP-11/23-PLUS systam is packaged in bwo cartons. The
smallar carton or Uaccassory box' conlains the syetem shipping liat,
three RLO2 disks, cables, and all documaentatian. Check the shipping lista
for proper decumantalion revisien lavels and hardwars received. QOptianal
unils such as ¥T100, ¥T102, ar LA123 tarminals are packaged in eddi-
tiondl Carlons contdining thcir own unpacking and installation guides,

The following procedures cytling the ateps required 1o unpack and in-
gpect a baaic POP- | 1/23-PLUS =yatem.

1. Cut the nvion rataining straps fram arcund the two shipping cartons
and diacard tham.

2. Ramove tha eccessary box (emeller af tha twoe cartans) from the top
of the aystam. Cpen and remows tha cantenta. Plece the contenta on

a clean, dry surfaue aras, and check itama against ahipping ligta.

3. Unpack tha POP-11/23-PLUS syatem as shown in Figure 3-1, steps
1 through &

NOTE:  Four tgreling teas and a stabiliZzer foal arw found in o polybeg o
cated betwoon he Bage of the systern and the woodern eKid.

4. Slide the ag power cable from andoernsalh the systam.

2T
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§. Femova the system fram the wooden skid,

8. Aamoye the fiur hex heed balle that secure the shipping blocks 1o
the skid azasmbly.

b. Rarovs the four shipping blecks at lha basa of the Systam.

¢. Slde and roll the system off the wooden skld, (Use a ramp IF avall-
abila.)

.' LIFT AND FEMOVE ...

YOUWILL HEED T 15 * 1IFT 4K AFMOVF ‘.
PEOPLE T MCWE AN
UREAZK THIS J0IT

IT WEIGE WGk, 1370 LB

1. i HanDS 2. REMOWE COYER d. BEMUYL LSHTON

3aLT %

AHL

HHALHET

4. RFMOWE THE FOUA SHIPPING BOLTE, b 5LI0E 8D REYOYE . FIMAL MSSLMILT
BAACK =TS &R D BLUCES =ROM K- D

H= 243

Figure 2-1 PDP-11!23-PLUS Syatam Unpecking Instrocliong
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Install and &djust the four levaling legs and stabilizer ioat aa shown in
Figure 3-2.

Carelully ingpect 1he POP-11723-PLUS system lor poasibla shipping
damage. Inspact and chack the encloged packing liet lor lost or

misging itema. Repart any damaged or mieging itema to the local
DIRITAL Fiald Sarvice 9 Sales ollice and to the lacal carriar.

HiG SO EH CONTROLLER

—— i ——
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Figura 3-2
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Inatallation of L:Abinat Legs ond Stabslizer Foot

INSTALLATION CHECKOUT PROCEDURE

The
tion

1.

MNOTE:

following praceduras should be followsd Lo ansurs the propar inslalla-
checkaut af the POP-11./23-PLUS.

Unlock the backpanal using a 5/32 allen wrench. Opan the back-
panal by swinging it from the right to tha e, Ramove Ihe backpanel
from the system's consale by depressing the top spnng hinge {lop
inside of backpaneal},

. Remave the two Phillips head gcrews from the bower disk shipplng

bracket lgcated on the left ol the drive {Flgure 3-3). Check that the
lowar diek mavea easily on ita slides and that there is no binding in
the cebinet. Ensure that the two HLOZ2 diak drives are adjusted on
their mounta &n equal dietanca from esch eide of the cabinet, The
top diek drive ghipping brackets should remain In place and be re-
maved only for meintenance.

A safaly inferfock prevania Ihe opaning of the ALO2 cartridge ac-

caasr caver when powesr ia nof svalfalile to fhe drive.
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Figure 3-3 FDP-11:23FLLS Sysiem (Rear Prncl Removed)

3. Check the wvoltege setting and voltage ranga asiectar pasition,
“Low'" ar "Normal'' (NORD), on the beck of apch RLO2 disk drive, as
shown in Figure 3-4. It should be ast according 10 Takle 3-1.

WARNING: Ba aurs thal the “Low'” pogition is sefected anly when the
iing yvoltege is balow normal and that the ac line validge al the clistemar’s
racapiacle iz verified by quaiifted peracnnal. if the range selector ig saf to
the “Low" position and fhe dino rellgge s nomal, the performange of the
systent mey be arrabic.
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Figures 3-4 BLC2 Lower Disk Drive (Rear YWiew)

Tabhe 3-1 Vaoltage and Range Selacbor Salling

MOA3HY  HOAMAL -/ LOW

Line Yolkape Zoltdng Saiing
90105 Yag 110 LW
1040- 127 Yag 1T MM
18903-210 ¥as 230 Ly
2O0-254 Var 220 L] 8 |

Far systems aperating with low line voltege, proceed as follows.

a. Ramove the two acrews from the valtage range selector caver.

b, Withdraw the cover and reineert it 1urned upside down.

. Aflerinsertion, "Low" must ba showing thraugh the small windaw.

d. Replace 1he two Scraws.
NWOTE: Steps 4 through 12 gre presanted hera ta venly & factorr com
ffgured ayslem, In new sypstemt ingtallations, omit steps 4 through 1.2 since

all factory shipped sypslemms are cperafional before ahipping.

4. Check thet the BLOZ disk drives are properly cabled to the RLY 12,
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Verify thet each drive power cord is plugged into the gwitched ac re-
ceplacle J3 on the BT4 power gontroller (Figure 3-8} Tine circult
breaker at the rear of each drive should be in the GN posilan {refor
ic Figure 3-4).

. Chegk thet tha power cord from the POP-11/238 aubayatem is

plugged into the awitched ac receptacla J4 on the 874 power con-
troller [Figure 3-5).

NOTE: Tha fron! of tha 874 power controMar {Figure 3-5) can ba egsily
viewed by remaving the fwo Philips head screws dan the fower renl gadal
of the system Ufing off the fronl perel (588 Figure 3-2),

[ i LT A
Frivar Iz

LINERT TCHTL "J L-'—‘-'— ———— EAITZHED UL "L 15 —l

LU S

Figure 3-8 874 Pawer Sondraller [Frant Wigw]

T.

10

11,

Lowar 1he system's distribotion panel to its horizontal pasbon by
turning the 1woe quarter-turn captive ecrewa located at the top of the
pandal.

. Aemove the regr caver of the PDP-11: 238 subsystem hy removing

twn screws localed at the bottom of the rear cover.

Ensure that the modules in the POP-117238 backplane {Flgure 3-6)
are securely asaled and in the proper posilicon.

Check that ell ribbon cebles from tha H:343 diatribution panal are con-
nected and securaly seatad an the modules in the POP-11/238 as
shown in Figurea 3-6 end 3-7.

Verity that the POP-11/238 voltage select awitch ‘s properly con-
flgured ta either 120 Vac ar 240 Vac. Enaure that the circuit bk car
on the back of the POP-11/236 i3 in the ON poaition (see Figure 3-
B,
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Figura 3-6 FLOP-112248 Subsyatem (Rear Yiew)

12. Heplace tha raar caver on the back of thea POP-11/238 and raige the
distribuiion panal ta its normael wardical position.

13, Install iha inderface catlos irom tha u::-pti::nna'l units W T100, YT102, or
LA120 terminals) 1o the syslem's distribution panel as shown in Fig-
ure 3-7.

NOTE: Interface cables must nof ferers with the cooling fan o the
fower digk drive.

14. Inzart the power cablaa for the opticnal unita inta an 2o wall outlel,

15. With the circuit btraakear on the back of tha 874 power cantrollar off
{see Figure 3-3) and tha Local/Reamote awitch in tha AEMOTE poai-
tign, plug the POP-11/23-PLUS syatem cabls inta the wall autlet.
Turm tha circuit breaker on.

NOTE!  The rear panel should be closed for proper aysiem operation. Far
mailanance checkaul dnd repair purposes anly, the raar panal may re-
main open for a short penad.

16. With the HALT switch on the cantral panel in the dawn poaition (Fig-
ure 1-2h apply power using the AUX ON:OFF switch. Aftar 15 zac-
pnde, the LOAD indicaler on the disk drive (Figura 1-4} illuminates.
Cpen the drive aoccess covar an sach drive.

I7. Lagsen {(but do nol remove) 1he head positioner restraining brack et
acrew [(Figure 3-8} on both disk drivas. Turm the brackat 90 degrees
and retighten the screw.

18. Check 1het the fan et tha rear af each disk drive is gperating,
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9. Inatall tha DLOP+ disgnostic disk cariridge with the diagnostic
chain progrem into wnit O (the 1op disk drive), and a blank disk car-
tridgae inta unit 1 [the battom disk drive).

20. Check each RLOZ disk driva for the fallowing.
a. The FAULT light indicatar s not an.

MOTE: The FAULT indicatar mey light at thia fima bt ahould go off 8=
goan as the diak drive js eccassed. IF it does naf go off, consult Flyurc 3-
(]

b. The WRITE PROT push butten ovoles off and an.
C, The LOADR push butlon cycles ol and on.

d. The top cover cannot be cpanad when drive powar 15 oft, bot it can
be vpanad when tha drive powar is on.



26 INSTALLATION CHECEOQUT AND TROUBLESHCOTING

NQTE: N sugeessiul completion of the shove progedures Is not pogalble,
consult the RLO2Z Diek Suhayatem Service Manual far trowvblfeshooting 85-
sistance.

21, Check the self-tesal disgnoatica.
8. With the HALT gwitch up, 1oggle the RESTART awilch (Figura 1-2].

b. It errorg gre indigated on the terminal, refer ta the troubleshaoting

proceduresa in thia chapter balora cantinuing with the installation
chechkout.

22, ¥ no erors are indicaled, resol switch E102 (Figure 5-2) on the
KDF 11-E {ME188), if necessary, 10 tha uwser's deslred method for
bootstrap aperetion. (Aefer to Chapters S and £.)

23. Enzura thal the boalslrap is operallanal. {Heferic Chapters 1 and 2.}

24. Run the system's diagnostics (o properly exercige and check aut the
PCP-11:23-PLUS system. (See Table 3-2.} Refer ta Chapter 2 for
running the chain diagnostics. Fefer 1o 1he pragram listings for run-
ning the ALV12/ALOZ diagnostics.

Table 3-2 System's Diaghoslics

Number Approximale

Pragram  Title ) o of Pesigxs  Run Tifme
117238 Chaln diggnosatics 1 23 nikiie
CZALG RLY 12 corrpllar 1aat park | 2 B ritirl
CZHEH FLY 17 contrpllar 4asr pars 2 2 5 rmim
CZHEE FRLOZ dreva bast pRrt 1 z 10 min
CEZRL ALG2 drive {aat part & o mm -’
CZRLH ALC2 driva tagk part 2 100 een
CZRLK ALO2 perormanasa sxarciser o

CIRLL * - RLO? drive zombatibiisy test e .
VOEZARD . DOEYti-1 T . e

VOZERD DIV Coe e s

CHBHA T3 . -

“Theke tesis are lonatie o requirs apdratar indervanlion; relar 10 program listing far in-
ebruciiome. ) : ’ ’ : S ) -

TROUBLESHUOTING

The: POP-11:2%FPLUS svsiem o5 Wlly functional only when all tha cam-
ponanis of the syatam are operating properly and are securely intar-
connactod, A malfunction is indicated when the usar daes nat receive the
“STAAT?" message afler the system ia powsrad up, ar the ' prompt
characier when the disk drives are bootad.
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The PDP-11:23-PLUS is powered up by setting the HALT =zwitch to the
EMAELE (up) position and the AUX OW:OFF pwitch 1o the ON fup) posi-
tian {see Figure 3-3). The system should respond by illuminating the PWH
O indicatar and printing (or displaying) the fallowing measagye an the ler-
mingl.

TESTING MEMORY
Q255 KW
START?

if the syslem faila 1o reapond properly, retar 16 Figure 3-10, and follow the
steps In the treubleahoeting flawchart.

T LI THL A L1 &R 1147
Al CHAT S F Sy TCHFS

DL I LS A 1 ST ST
ATETART SenTRH A WwAS SFJIHNOE
EACE DOWWK.] THE DRIVE E-0ulL2
SLLUE KL DL SR G 9 HF
GMESHAL N RO F na THES W =aHs
THE rFL 5'AFRE:-NA.

IJEH THE HALT % . TSH DCWM
BUAIN TIES QG e ueE e
THE 304 LIGH™ sHAULD &6 CLT.

LM THE VAT 575 2 a0
LRFHCW 3FAGY TN 3.0 T-F
CHEZECJTLC SE.

SLIP I E HESTAHT G675, TAS
SRy E SO LD CLCE sian Tl oH
A% 0 IGAT OM THL SR SHEL LD FF
ZGME DM 1 -DIZATIN S T2 9.,
1E R YIRG.

Loy PR Y

Fiqura 3-8 FLF 1133-PoUS Santral Parrel Dparatizn



3B INSTALLATICH CHECKOUT ANC TAOUBLE SHOOTIMG

HESET TERMI4A

CHLEM TEAMiHEL
CrF-L) Mk

DAL O
BLRITETAAP

GHE LS AL _FUWER
COHNFCTI NG

CHEE TFRY INAL
FU'NER CABLES
WLGL 1 TEAM Y&L

—D FIO.RE 310 3% -EET 2 OF &1

WO S¥ET =M FESFORSF

BYAFA AT, SYSTEY
CHECK (I 8wl TCHES
aHO IIWFERS

A 1=CK TEEMIN A
[addl, 1

LSO T IS,

CH=CK D2v1i1

JURIPE RS L5D0

a4 LUHES"

:
CHEGK COMFPUTER SCHE U LE
EWITCHES A SERAVCING FOA
NOIATD RS TERKIMmAI

THELZ 11

CHECK POWER
SNITCHES AN

CABLES

i

HCHLLILL
SEAYICING FOR
SYATFN

SCHEDULE
SERWICING FIOIR
CUMPUTEH

MO 5WSTEM AFEGMInGL

" AEPEAT PRCXIEIRF HI-FIZIL
BGHE DULING SERW ICE.

ML

Figure 3- 0 POP-11722-PLUS Troubleshooting Flowshart (Shoat |oar 73
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Y

FHITHGLA LT -

| 1=¥ERBLEM s wOT
. TL |y ot PROGEED TC
HESPONSE AD L HA AN
LI CESIIT SHeFTER 4
%]
35K
VUWEFR N SCHFC I F SF ARG
INSICATORS FOA O 5K
ak
WS

CHEICE IS CRELE
O MECTONE

'

CHLCE DIZK

CARTRINGF

ALHEDULE' " REPEAT PROCCESIRE AT LELST TWO TIMES
SEAVICING dEFL A S0 DU LING SEAYICE.

[ Rt L B TR o

E. "1 BGOTRTRAP RESPONEE

LILL LY |

Figure 3-10  FCP-11:23-PLUS Troub eshooling Flawcian
(Shesat # 1 2]

Leing the Flowchart

Figure 3- 10 ie 8 diagneoatic flowchart to easiat tha usar i datermining thea
type of tailure that has occurrad and the appropriate action to bBa taken.
The ayetem described ia the baaic configuration. The flowchart should be
ugad as & guide to indiceta the problem eres. Tha raferancas in the flow
chart indicets paregrephs in this manuel that describe the chack pro
cedure in datail. Theae checka era intendad to carrect soma problamss;

clhar problama will reguire servicing by vour locel THEITAL Field Sarvice
represgntative.

BOOTETRAF DIALOG RESFONSE

K the "STARTY" printoul an the terminal acogrs, the CPL and  mem oy

heve been tesied and passed. Proceed ta the Na Prompt Aler Boatstrap-
Ring aection in this chapter,

M same cther printout accura of nothing ie printed, the ayslem 1aited ta
power up properly. The flowehart it Figure 3-10 helps isalaie the problam,
and tha followiny paragraphs aid in correcting iha problam.
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AZ Pawar Indizations

Therw are saveral indicalions thet the power is on onca the Al O CFF
switch is swilched on. Aftar a ahart time, chask tha lighta on the diak
drives and liaten for Ena sound of the cooling fans. If the lighta and fans
gre oparating, continue wilh the troubleshooting flowchert. I nz in-
dicationa af power ara preaent, chack the pawsar cantreller.

874 Power Controller

The BEV4 power confraller iz located behind the rear punel at the bottorm of
the compuler cabinet (seu Figuras 3-2 and 3-3%. Open the rear panal and
chack the followng condilians.

1. REMOTE'OFF:LOC AL switch ia in REMOTE pasition.
2. Main ag circuit breaker ir in QN {upl porition.

3. Manitar lamp ig illuminated.

4. Plugs ars uily insaried into tha autlets locatad in tha front of the 874
pawer controller (Figure 3-5}.

It the circuit breakar is on but the ac monitar @mp is Sub, Iry (esetling the
breaker by awitching it off and than on again. 0 thare is sl no indicatian
of powar, warify thal tha system powor cord is plugged nle a live ana cor-
rectly wired outlet.

Tarminal O-Ling Chat ks

The tlerminal wan ke checked while not cannactad o tha compedcr, or ai-
line, by switckhing the terminal to locel mada. In this off-line Sondetian, the
xrminal should operate like an electnic bypewritur, printire whal 1he oper-
alor 1ypes, If it does, the prohlem ia likely to be in the compulcr cabinel;
conlinue with the froubleahooting Howchart. B tha terminal daes nat aper-
ate oli-ling, the problems: ie in the terminal, and its power should be cheok-
ed, If the terminal functians off-lina, cheack the baud ralo saltinga.

Terminal Power Cable Caonmaclion

The terminal connects ta powar with a singlg pleg (Fogre 3-3). Check that
s plud is senure in the ac walh auotlet.

Computer Switches and Indicalors

The PDP-11:23-PLUS switches and amdicators are defingd in Taoke 1-1
and shown in Figure 3-8, Check far the following canditionz on tha frord
panel,

HALT swilch ia set to the up position
Al M OFF awitch is sat to QN
PWH QK indicatar ia illuminatsed.
ELIKW ingicator is illuminated.

4= g2 P2 —
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Check the LEDe on the KDF11-B {M&149) migropracessar madule, The
LED illumingtion patiern can indicate an errar a3 delined in Table 4-92,

PWR DY Indicator

It the PWHE OF indicator on the front penel is not iluminated, check the
camputar s poewar. If the PWR OK indicator is illuminated bt the RLIM In-
dic-abar is out, 1the problem is prabably in the compuier,

Check Powar Switchas and Power Cable

If the: PWH OF indicator doea not dlluminate when the system pawer is
swilchsd on, check thet the circuit breaker an the back of bhe PODP-
110238 {zhown in Figurs 3-€) is in the ON pasition. 1 1he circuil breaker is
an and the fuse is goud, trace tha power cable and verify thal il is pluggad
inka the power cantrellar, If tha PWR OK indicatar s1ill dees nol lummnata,
the syslem requires servicing.

AN Indicator 0N

When the RESTART swilch s pressed, the computar ahould mgn until halt-
ad. N 1he compuicr stops running, it probebly failed the inlernal diagnos-
tick and requiras soracing.

Terminal Interface Cabling

The terminal is imerlaced b3 the computer through the consale con
nuction located on the syatem's distribulion panel. The KDF 1 1-B micro-
procassor is connected to the cansole connectar en the distribution panel
by a rikbon Cabla. £ this cable warks Ioase during shipping, 1he tarminal
will ol respond 1o the computar. Check the cable cannaclion as followa.

. Switch the AN ONSOFF switch an the control paned 1o the OFF po-
sk iy

2. Far POP-11:23-PLUE systema, refer to Figure 3-8 and lccete the
KDF11-B {pE189).

4. Check thal the cable cennector is secure ) ts sockat. Thie split
cable should be connecied to M1 and J7 on the EDF11-B and is
keyed to & ang way. Check that eli madules are seated firmly into
the computer backplane.

4. Switch the system power AUX ONSOFF awstah biack (o the O poai-
tion.

I the cabling ia correct and the problem i not carecied, verity tha con-
Mguration of the module jumpers. (Ratar to Chaptar 5.}
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NG PROMPT AFTER BOOTSTRAPBING

K the 1erminal pnpts the bootsirap dialog wher the sysiem power iz
switched on but tails fa respond wilh Lthe 7 prompd charactar whan OLD
ar DLt ik gntered, the prablem is probably in the procassor or in e disk
drive. Figura 3-10 (Sheet 2115 4 ftowchart to belp isolate the prablem iz
eithar the camputer ar a Jdish dejve.

livhe """ character is printed alter DLG or DL & eotered. and tha prablam
is still @videnl, procecd ta Chaplor 4 for advancod hardwere checkout. IF
the gyatem prompt is nol printed. continuee woth A0 reobleshacting flow
chart. The remainder of Lhis chapter explams he s1eps listed in The flow-
chart.

Dick Drive Fower Indications

The LOAD indicators on both diak drives ahould illuminate when system
pawear is applied. The LOAD indizatora will nct lluminste it the push button
ig im the in"" position. I neither indicator illuminates, check the diak drive
aircuit breaker. Bath digk drives have a circwit hreaker an the rear of the
chezais. Hemave the rear paned of the computer cabinet and chack the
breaker on the failing unit.

I the circut breaker is nat irippead, race the pawer cable from the diak
drive 1o the pawser contraller in the nottam of the cabinet (Figure 3-3).
Check thatl the alug is fully inseded in the power aullet,

Check Digk Caeble Connections

The disk drivea are controlled by an ALY 12 {MB06 1) disk drive confroller.
The contraller connects (a the drives ga folloaws.

1. A d4d-conductar cable connecig 12 J1 on tha BLY 12 (MA0E1) disk
cantriller module. The ather end of thie cable connects 1o the luwar
sackel on the 1op disk drive.

¢. From the upper aocket on the top diak drive, a second disk |70 cabla
connects ta the aystem's lower diek drive.

NOTE O the lasl sk drive in the svetam, the 170 cabla can conmect ko
pilfter Sociel, A tarminglor gesembly (FO- 12203 pluga Jnte the ramaining
emMHy Socka!

IF no lonse cahles are obeerved in tha disk drive system, chock that the
madules are [irmly seated in the computar backplare.
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Check Bisk Cartridge

A bad ar incorrectly labeled disk cartridge can cause an incorrect ra-
gponge when the disk drive i3 opoatatrapped. Before concluding that the
equipment g malfunctioning, make certain the proper digk is in use (the
HLDZ disks normally have 2 niue label), and try uging another disk.

CALTION: A sustained Haging, sorgtchieg, or fpimbieg saund fred # be
confirasd with e hissing sound made by the gropng broskes fiding an ke
spindia) may indicgte haad-to-adisk contact. F iz zo0na @2 haard, shu!
dawnr tha drive immediataly fo svaid damage bz the haads IF tha heads
hava “orashed"'” inte the disk, da ror use e aish drive again hefare it is
serviced. Da nar lcad g gasd disk inta & disk darive susgectad af raving
hed & head crash until the drive haa been 2arviced.






CHAFTER 4
ADVANCED HARDWARE CHECKOUT

INTRODUCTION

When the compuler delecis a hardware error, it Gan halt the program and
print an error message, Some errarg cause the somputer to hall any pro-
gran. while ather errors musi be detected by using diagnasiic programs.
An Crror message may be a number ar aevera! wards, depending on the
pregram and the arror, Such mesaages help in diagnoaing the nature of
hardware failures.

When a program halts, the cperalor can uaa hardweare-implamented rou-
linas to exemine tha canditians undar which tha error occurrad. The aper-
gtor can helt tha program if the compular doea not automatically halt it
Tha aperator can elso modity maintanance programs to parform spacific
chacks, chain groups ol pregrams tegather to check largaer functianal
araas, and build sxercisars to exarcize salecied functicna. This chapter
discusses the an-linag debugging tachnique (Q0T), tha baatstrap and diag-
nestic, and the use of DLOP | and DEG! X 11 sofiwara.

BOOT3TRAP AMD DIAGNOSTIC PROGRAMS

The bootstrap and dirgnoatic pregrams are siored in read-only memorios
(ROMA) on the KDF11-B {(ME189) madule, One pragram awiomatically
checke the CPLU, anather chacka the system memary, and a third exe-
cutee 8 conacle teet and dialog. Theae programs are awitch selectahle
{refer to Chapter 5). To use the internal diagnastics, switch E102 an the
KDF11-B must ba posittoned as lollowe.

Switch{E102] Position Frogram Selacted

1 M CFLU tast

2 oM Memary test

3 JFF Turn DECnet baot off

4 ol | Caneadls test and dialog
g QFF

E OFF -

¥ M RLOZ Boolsirep pragram
2] oFF -

Each bime the PGP-11¢23-PLUS is awitched an or the RESTART swilch is
togaled. the programs selecied by 1he swilchos are cxecuted.

15
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The program passes its intarnal diagnastizs when the terminal prnks the
folimweing.

TESTING MEMORY
D256 K¥Y MEMORY
START? OLD

AL this time the cperaler enters the commeands listed m Table 4-1. DL (or
DLGY pootslraps HLO2 disk drive unit 0; DL1 bootstraps unet 1.

Table 4-1 Dialag Command s
Command Funclion

¥ ey use the internal switch settings on the KEOF 11 E modols g0 datarming e
boot douiceo.

M He; halt the processor and enter the O07 pragram. This @nahlgs 1ha ppRrRTo
tz rxamine or modify mamary and regiater igeatiang, as descrigad (0 tha Dn
line Debuyging Techrique [CLT) sectian in this chapfear.

CiLir RLY 12 [RLOZ) disk bootsirap where no = &, 1, 4. or 33 or the disk gnit acloct
lutton on b frant ol the disk drive. [ the bootstrag is successiolly loadad, tha
program widl respond with the " prompt chasacior.

OYn RX%32r {AXC3} bontebrap where [ e 1.

MNOTE: 0 an waredogiized maemonid oF Switclt Seffing /& encouritarad,
check for the presence of an addilional ROM. If prosent, Tnvoke the BOM
gioak, e, the swick ohecking rauling haits, aod Mo dialan rowline rapr
o s,

Dlagnostle Errors

It ane of 1the programs faila to funciion properly, the computer printe an
errar mesdades in the fallgwing form.

nnnnnn

gl

The nrnnnn ia the address of the errar. Tha @ sign indicalas thal Lha Com-
puier has haelted end centrol has passed from the pragram e Hiw Sonsola
emulator mode, in which the ayatem responds to O0DT commands. Check
thi cause of the errar, As listed in Table 4-2.
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Table -2 List of Errcr Hakls

Addrass
ol Error

17

173040

17 A0AE

1T

| T

170234

172240

172263

173302

| TALEE

N 1]

17376

173526

13 A652

Display
IGcial)

(L]
il

an

o1

a1

oz

na

L]

Cauae of Error
O+ IERAA, RO comMane addrase 54 arror
5L switch aelection incssec]. armor in 2aitches

SLU errew, 2R address lor selecles dayica p amor, Ghack G5R
far sulasted device i floating CSR address arasg

ACM [oadur &rrar, Chackadm on dgka Blnck,
Memory arrar 2. 'Wiite addreze at2 taalf
Tes? 0-30 KW with MR 21F i1 prezem

A - Address In arrar and axgesiad dala
RS — Fallsg daia

CF4ERR, AC gomia Lo CRuBe of arror,

CPSERA, AC conlalna rddrasa at arrar.

Memay airor 3. 04 pardy peHara (GT2327} using e gdareas
irng. Failure in 1hla teat ugaally will indicaia proolam intyte [ogic.

Teal 0-30 KW win MBS 21 i1 praaan

A1 — Falling address

Ad - Expecled gals

RE — Faileng dals

Mamary RIFGP N pre-memary Gaia 1aat tar Looatlons (630 77,
R2 = Fa#ding data

F3 — Expected data

RE — Failing oddre=s {oxd- 7 7£)

Mesnry mrror. Bl 16 s im ane af dhe parity C5Rs

L1 E100-TT2136). Failing memary showld have parity errer light
on.

A4 =« Address of failing GSR

Lortenis of friling GER Hderdics which 1 €W bank ot mamaory
cadaad amar.

RCHA dnndnr grrar. Gherksum on afars9s Blook.,

RCA londer mrrar. Jump address is add.

RLO1!RLO2 davica arcnr.

AkDG device grror.

‘Cantents «f BT afer Ralt.
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Table 4-2 List of Errer Halte ¢Sont)
Address Chsplay

of Brmpr” [Cztal) Caues ol ErFor
FrI1854 01 Swilch mpga halt. Match was npt macs wikth 3w(tches,
173880 ik} Me;m'_'ﬂ arror in QO0O0-2044 KW 2-hit mamary test. This 1o &

camman arrgr hall for & diferent 1asts.

H RA = 0O thean. erraq in test 1-6, A4 detarmines Failing Taa.q.
Hd = Eixpeciad data
A& —~ Failing data

Cantanla . Teal

al R4 Ne. Tast Dascription
enn-277ve 1 Addraps feal telg 11-0
17TTTT 2 (ata teal

TLona | ] Data tasd

072527 4 Gt parity patienn beat
125125 5 Bida addresaing 1aat

For tagls 1-5 (RS = 0) galermira 22-bil MAillng addreaa-3s lol-
levaa: : . .

A1 bitg 1702 — alllng eddrass bits 11-08
A2 bite. 15-06 = taling address blts-21- 1%

Exampla:
AZ e 1254080 A1 = QETITE
R — 1854W% B1 = X¥X7I776

Ignore tha wpper £ cmqai: digits o R1 ard 1".‘11.; bower 2 petal digils
al AZ - o
Faillng 22h0i1 addrq-:r. -— PERATTITE

Errors an Adoress -uniguesess tesl.

Taat charks nddross bits 2 1 -08. Tegk Ha. €.

i B3 is ndt aquaf to Gdhen errar iz in this 1495l
4 = Eupqcm.d data

F5 = Fgiling data

R2 — 22-hit tailing pwrsical al;h:i'r-!ut- bits 2¥-28
Faillng eodress tets Q6-00 are shwayy O

E xamphe:
R2 ~ Q2a%s6
Frillng pddress < GA459800

17SEE4 ag Mgmery ammar in presenlsry addreae 1ast for lopations (00- 716,
A2 = Failing dala . ’ ’
A% = Failing addreas ard axpected data

173873 m Erraor CPU te=i ‘3. JSA AJ fallad.

173700 18 Errpr CPU 1=t 9. J9R FC lailed,

‘Cartants o BT aflar hali.



ADYAMCED | ARDWARE CHECKCAUT 49

Tabka 4-2 LIt of Error Halts (Lont)

Addrass Display

of Errar (Gceall  Causa of Etrer

yrAE i3] Fx01:RY02 devisy &rrar.

LTS O In caneole tencaifnal tael 8 "W pyged.
1T3Ta6 oz Wemory arrac 1. Dola Leed Tailad.

Tesl GC-30 KW wiln MMU o1 J preser

F1 — Falling addrassa
F4 — Expected 813 {either Q or 177777
BS — Fall:ng daia

1THTAL ni Frrgr CPL tast &, "RTE" retyrn fgllad
| Fafaz 0d:ca Canscle termingl test. Mo dorm Hag
| FATED 0 TUEH ermar haH

Conienis ot BF oafar nai

it there 15 no printaut, eheck the diagnosiic lights on 1the KOF11-B {MB133
rmodule} Lo determing the Tailwre. Refer 10 Figura 441 and Tabla 4-3.
Serlal Line Unit Error — If tha error mesasge points to the serdal ling unlt,
check switch E114 on the KDF11-B module [(Figure 5-3 and Tahle 5-4},
end eneure that the terminal la cantigured corracily, Acfor 1o Chaptar 5.
CPU, Mamory, or ROM Error = Arrange for equipment servicing.

Disk Bootstrap Errors = If the arror measage pointz 1o the disk, refor Lo

the troubleshooting procadura in Chapler 3 to isalate a passible power or
cabling prablam.

The centrob $tatus registar (GSA) for the evetem Gan be examined by us-
Ing the Q0T commeand a3 fallowe.

@R g CHo

A3 canfaing the contents of the contral atatus register. 1 the diva arrorbit
i aet in B3, 1he diive stalus can be exemined in BS as 1ollows.

@kh s nnnnn s H

Aler examimng the rogistars, the ALV 12 boatetrap can be restartad with
the RESTART switch.
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SIKET

L= =L0AT MG FCONT

Figure 4-|

Taktia 4-31 Dlagnoetlc LED Errar Diaplay'

Diepley  MSD LED

(Gl Bil3 #Bitz2 Bl A Bil D
LED L D3 D D3
i TIFF OFF JFF =l
Qg OFF JFF M QOFF
03 OFF OFF aM OM
0d CFF B aFF OFF
UG QFF =]y OFF oM
i) aOFF oM oM OFF
o7 JFF al | ] oM
10 OFF )| Iy gl
11 N OFF CFF UM
12 oK CFF Cht OFF
13 paly aFF ]y | G
) Cf aM GM |

KiGF 116 Dizgroatic LED C splay

.

Type of Ervor
CPU tasl arir,
Mgy 1asl errar.,

Waitira lar console {arnpmal
ransmitter ready hag.

Wailima for consale 1e::inal
1eCesivar Jadne [lag

Load dewice elalus urrar.
Bootelrags code incorract.

DECaa] womiling For rep i ga
Frany load.

DECral wE_l!ir'IEI For maseage
Sy [+ B

BELnat pracasaing recgnad
malaaga.

IO biookadraf arrar (31 Jasd
or KEF11-8).

Speacial mamary tas lalkara
on lasallons & 8 (Can soour
whe memery tast disppad |

Syatam hung. HALT swich on.
or nnt povwar-up made &,

*The tgl pellacs indicalen 1na csrraaponding tesEis w0 progress o faied, Somy fesEl ralry
{DECHeL) and olhersa will hilt tha GHU (CHU, memory nan-DEChet baoke).
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Trap Vactor — I the program helta in the frap wactor area (location
0- 1039, a time-cul frap relumns the program to the diwlog rauting, Check
for eA unmcagnized mremaonic snd relar ta the broublashoesting procedurs
in Chapter 3. O the prablem gannol be ieolated, schedulo 1he sysiem 10r
SEFYiCing

GN-LINE DEBDGGING TECHNIGUE (ODT)

The an-line debugging technigue (20T is the mos! baaic wey of commu-
nicating with the computer. |t conslsls of & greup of cormmanda and rou-
tinea far locating error conditions and for simple communication with the
COMPUTer.

The hardware-implemented Q0T cammends are a subsat of the Som-
mands in & larger software-implemented OOT pragram. The hardwars
QDT progrem asrvea primarily for hardware-orientad diagnosia ol prob-
lems. The compueer regponeee 1o OODT caommends help 1o treca avants
acourring in the compuier. The hardwere-impiemented 00T reaides on
the KGF11-B medule.

CAUTION:  The hardwere QOT can alfar prograes; thoarefare, e masher
diaks show'd be coplad and asl aside befora using O0T. Chapler 2 pre-
sente ingtructione fzr copying disks.

The QOT functians only when the computar ia in the conscle emualetor
meds. Thia made of aperaticn ia used instead of switches and lights en &
console panal o communicate direcily with the cemputer. The aperator
fypes commeands on the kevboard, and the compater prints responses on
the terminal instead o lighting lamps an a computer consele, The com-
puter anlors the conscle emulatar mode by any of the [allowing methads.

1. The cperaler presses the BREAK key {when this key s contigured 19
hall the processor),

2. The program executes a HALT instructlen.
A, The computer detects an errar condition.
4. The pperaior presasa the HALT awiich on the frant panel.

When the camputer halta the program and eners the aonsgle emulrtor
mode, the system printa the falfowing.

nnonnnn

@

Tha number nnnnnn is the odial lovetion of the et instruction to be exe-
cuted, and the g is tha OOT prompt character. At this point the aperetor
may examing o aller the contenls of the camputer ragisbors and mamaory
by tvping OOT commands. The use ol G0OT cammands is esplaned in the
Micracamputer and Memaries Handbook
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TROLBLESHOOTING WITH DLDF +

The OLCP + disgnastiza help o isnlate failures by Lesting funclians on a
pazssfail bagia. Some programe can be modified ta gerform apecitic Une-
ticns within tha more peneral functiona they test. Using OLOP — programs
bayvend the pass fail leval reguires carsful atudy of the program lietings
and Lhe XXOF @ ASUPA Usor's Menus!,

The user's manual describes thae commands availablo undar the various
DLOP— utikty programs, listing specific program modifications and pro-
cedures, This sectior describes some o tha mora commen operations.
For mere comprehensive instructions, retar 82 the program kstings and
the XXDE ¢ -SUPR User's Marwal,

Errar Mossanas

DL+ programs do ned use a wniversal faqmat 1ar errar prinlouts, The
large number ol parameters tesied requires a vancly of farmals, Most jor-
mats prind several octal weords giving the parameters al the time of Lhe
error plus a mhemonic indicating what happenad. This mnemonic an be
tound tn a table ar errar direciery in the listing. The meanings ¢ 1hese
mremenrlcs are usually pragram-rpecilic and therefore are nat discussed
here,

Resztarting Programs

Diagnostic proagrams cen be configured to run continuduwsly, halt &l the
end of a paas, and/or hait (or laepr on aalecied errcrs. The oparator can
halt a progrem by preasing the EREAK key {if anablad 1o halt tha procaes
zar) af by preaaing the HALT switch. The BREAK command cauzss the
compuler o enfer the conacle emulaicr mode and prind the [@ prompt
chavacier. The operator gagn then enter Q0T commanda or restar {ho di
agnostic prograrm by typing the restart eddress given in the program iisl-
g For exampla:

@200

If the diagneatic progrem has nal averwriticn he memery locations of the
DLOF 4+ monitor prograrm, tha apwratar ¢an reslart The maniier by iyping
the restart addreas that was printad in the manitar heading when the diak
waa bootetrapped. If the diagnostic program did overarite the memary (8
memory exarcigar, for example). the disk musd be rabooted to return to
the DLOP — momnitar.

Modifying a Diagnostic Program

Diegnostic programs can be madified to perform spacalized diagnastic
functions. The pregram listings explain what to modify [er cach purpese,
Tha modification process requirea the QDT program to change 1he con-
tents of certain locationz. Faor exampla, assume the meamory exerciser
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program must be altered {c perform a long loop instead of a short laocp.
The pragram hsting directs Lhe user 10 change saftware awitch regiater
176 to 1000, This can be dene as follows,

1.

Lowd the program with 1he L command instead of the R command.
L ZEMADD - OH

The rnomputer loads the program intg memary and redoms the 0
priompt chareater. The program ia nat exacuted at this tirme,

. Press the BREAK kay on the termmal, or use the HALT switch an the

pracessor. Thia places tha compular into the consala amulator moda
and gives contral 1o the ODT prograrm. The system responds Dy prind-
ing tha & prompt charactar.

. Open locatian 1740 by typing 174 and the slash cemmend. Tha cem

puter responds by printing the presant contenis of that [ccation.

D 1 TESGOD000

. &fter the zeros printad by the compuotar, bype the number specilisd by

the program listiny.
176 000000 1000 <CH -

G

. Yerify that the change has heen made by typing the 6 again and

fXAMIning whnat ia printed. If the conlents are carrech, atrike the car-
rsage return.

R TE 0D T000 < TR
i
Start tha program at location 200 with the Q0T GO command.

G 2000

. The computar prints the progrem namea and ssecutss the program.,

Whan testing 05 Camplets, tha systam prints EMC PASS and begina
anothaer pass,

To berminabe The program, prass ibe BREAK key or HALT awitch. Thia
returns wontrol to the O0OT progrem. Te return to the OLOP 4+ menitor
proaram, placa o HALT switch up and press BRESTART.
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Wadifying the program by this method affects cnly the compuler meamory
nat 1the propram an the digk. Therelore, il i3 unnecessary 1o change the
location back afier fnishing the program.

Far fwrther explanatinn of ODLT commanas, reler 1o the Microcomeatar
and Menvarias Handbook.

Singlé inslruction Executian

DT can waecole o program e singla stap at o tima. To do this. lasd the
program with the L ceommand instead of the A command. Placa the HALT
switch down. Enler the starting address [or 8 desired addreas for the firat
insiroclion ko be erxecuted) as described for normal program execution.
The G command inlializes tha system; thersatter, the grogram can be ex-
aculed ona instruction at a tima by rapealadly pressing P {Proceasd) on
the tarrminal. &n sxampis of single ward inatructien executicn is shown be-
lowr,

U
DO0202
mH
00204
@
QCDE0E
@D

Mote that aller executing each inetructian, the processar halls and ponls
the addresa of the next inetructicn. Thus, branch, jump, and Skip oinstroc-
bors will alter the program counter (PCY as required in normal grogram
exccdlion, allowirg the pperator time o abaerve program and hardwa i
Gparalian.

Expanding the Diagnaostic Chain

Thne fiagnoatic chain file canfigured for the POP-1123-FLLIS system can
b expanded to include disgnastics for add an options. &0 example is
prigenied here for expanding the chain to include a diagnosle: program
that Lezis an LA 180 printer option. For details on the wse and maaning of
the commands ahawn, refer to the X¥50F @ A5UEAR Usar's Manal. Baot
the syatem and get the *'." systam maenitar as described in Chapter 2.

1, Losd the text editor proegrain.

B ETECD OH
KTECC.EIMN

The eyatem prints tho program heading.

C HUTEBT XxDF - KTEC LITLITY
RESTART:ODS12G
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2 Ertcrihc name ol the diak an which the file will be built, $ha file fnam,
and Lhe GG chain extenaion.

*TECC DLt 1T23LS SO0 -0 SR
The syatem responds 38 follows.
MAKE QUTPUT AEADY. TYPE - CR= WHEN READY.

At thez paint press the WRITE PROT bution on disk drive 1 5o thal the
WHITE PROT indizator is net illuminaied. Then type 8 carris (e return.

RN
3. Meaxi, axrpand the axiating chain file spaca by typing
fo LA e o ES G s D ESC e FRT
after the esterisk. This i= achoed by tha system.
"ASAFALE
ESC ia the eacape key an the termmal. On soma tarminata it ie la-
baled ALT MODE. Tha escaps command is achoad as a8 5 on the
printout. One ESC separatas commands: twa EECs termineta a3 com-
mand.
4 The new program ahould be inserted gier the existing programs, o
reach that poind 0 the exiating file, type
2FLT = ESC = ESL - after the aslerisk. This is echoed by the sys-
tem as followsa,

TEYLTHE

3. Insert the: LA18D diagnoslic. Enter the program name and diagnostic
numbser. For asample:

“I;Le1E0 FHINTER TES| (MAIMDES 11 DZLAE B C) -+ CR =
B ZUALE0 o H

L FRG - wFEC -

6. Exit from the program hy pregsing EX - ESC - < ESC -, and Huen tha
EXIT and the RETURMN keya. The commands are cchaad.

TEXIE
ExIT-: S0 o
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The chain fild can ba ran undear the OLEP + eyatem manitor as fal-

lvws. Tha "G iy interpretad as an ""R" foar running chain programa
{asa HELF MESSAGE].

AMT23B I CR

Far turther infermation abeuot building and editing filee, refer ic Chapter 4
of the XXDF+ /S5UPR User's Menus!.

TROUBLESHOOTING WITH DEC-X11

When the DEC ! X171 sysbarm run-bime exorceser debocts an orror, it prints
an errar message describing the circumstanves of the 1ailure. Inanabyzing
tha messapa. first datarmine whal systen companant wmas irvolvad in the
orrer. Then cilhar run the approponate DLDP - diagnostic or analvze the
arrer massand further, Maxt ook up théa arfor call in the pregram listing to
sea what operabion was in progress whan the error acourred. Finally, &
amine the parametors of the faiture l{pru::-urarn countaer, progassor Satus
word. atack painder, etc.).

Program modules can be modified to halt on diferent orroes, proside dit-
ferent printouta, and run slane or with setectad ather programs. Q0T <an
be used to axaming processar registers and mamory locations. Such do-
tailed analysia requires sxtangive knowledde of DEC X1 1 commands and
the compuier herdware. Chaplers § through @ of the DEC X717 User's
hMenusl and OEC/X 11 Cross Heference Manwal caplain cammands, of-
rora, and tuchniguas, The 1wo-valume Microcompoter Handback series
dascribas the compuler nardware, penpherals, and memary oplions. Thia
menuel discossas faoll wgolation 1o the syslem component leval,

Error Messages

There are three basic types of Rrror printouts irom the ran-time exerciser:
systam wrrars, <ala crrors, and status errora.

The System Error Printoul - DEG/X 11 prinfs a sysfem errar mesaage
whenever it detacts ona of tha following.

1. & hus error trap (to loccation 4)
2. A reaerved instruction trap (to lecatwan 10)
a. A quaua ovarilows

& aystam arror printaul can he recognized by the mnemonic 5Y3 ERA. 1 a
aystam errar oecurs. fun the program moedules individually. (Fall modules
paas when they are run along, run them in groups until the lailure returns.
Refer to the Selocling and Deselecting Program Modules seclion in thia
chaptar for instruclions on selecting individual progrant modules.
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The Date Errer Printoul = Tha program modules repart data errore by
means of a printaut in the format

RLAAC PC XXX APC YYYY Y PASSH NMWHN. ERRL KNKNRM. DATA
ERROH
C5RA AAAAAA 5B BBBEEE WAS WHWWWWW WRADR CLODDE RDADR
EEEEEE

whara:
RLAAD i= the: nama of 9 Riling madule.

PC XXXXXX iz the physical address of the program call that ceuses
the printout {pragram countar).

AP YYTYYYY is the assembled pragram ounl of the program call.

PASSH NHNHN. iz lhe pass number [decimal) during which the error
gcourred.

ERR# NHNMNN. 15 the areor count [dacimal) Bar Lhe: current run.

CSAA AAARAA is the addrass of the contral and stalus redgisler of Lhe
failing device,

&-B BBEBBBE is the expecied data ("should be' data).

WAS WWWWWW is the actuel date (bad data).
WHADR DOGDDEG is the addresa of the eipecied data.
ROADE EEEEEE is the addraecss of the bed data.

Thea printout cen ba recoynized aa 8 data arror printout, bacausa thea first
line ands with the words DATA ERRCR. Tha first lina starts with tha name
af the program 1est madula. This cen be referancad in the module sb-
stracis. Tebls 44 lista DECGS X 11 moduls namee for the basic FOP-11: 23-
FLUS and the coresponding OLOF 4 diagnostics. The user can rerun the
DEC X11 maodules individuslly, ar run the applicebls DLOFP— pregram. If
the DECS X171 errar printout ia 1o by axarninad furthar, tha APC value can
be bound in Iha program hsbng, The [9cation printad for tha APC contains
the program call thal caused the orror printosul.

The Status Error Prinklout = This prinkaut is in the same general format as
tha data errer printaut. 't can be recognized s a atatua amror by the shb-
sanca of tha tarms S%5 EAR ar DATA ERACR in the firat line. it dosa not
centain the S'B (should be) ar WAS prinfouts, but inatead includea B
STATGC value, This valug is e canients of tha status reqgistar of the failino
device, Like the data error, the stalus eror alse can be aced to the lisl-
ing by looking up the lacation given for the APC.
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Table 4-4 CBEC/X11-DLOP+ Program Crood Refarance

DEC-X11
Tost
Mordule

CFAF

LPRRG

RL A&

DLAE

POP-11/23-PLUS Funclion -
Companert Teasted

Frovessor mstroclion ae
Frocessar KL

Prucuesar boot RS
Procasesr SLL

Procuseor SLUE and lina clach
KOS COHE mMeamory essrcigsr

Froceeaor oading gaanl
“asbruclion gel

CXwid
Digk d<ive Byaram

ELW1Z2 diakla3s 1aat

BLW12 contraller 19at part ¢

ALY 1& controllar laak pard 7

ALC2 driva l2ak par *

FLC2 diiva lesl parl &

REO perfeomansa fxarciaar
AL drive compaliilily tasl

fal w11 - sariad line smierface

"alan cheswa g L1

Selecling and Deselecting Program Modules

When traublushoaling the POP-11:232 PLUS, the waer may find il usclul 10
dolete @ failing program module or 1o daleds all modulea except one cr
twi thal are failing. This can be accomplished Dy waing the select and
deselect commands. The user can daselect pragram modules one at a
time af deselect all modules and then salect just lhoze thay are desired.

Tha commands funotian as ollows.

HEL w GR -

SEL BLasAD-sGH -

DES I CR -~

lian.

Applkeabie DEOF -
Magnoetlc Froorem

GIHOEHIG
L spal i
GwkIHAERIN
G DL A A EIN-
CelET A RN
CubAS AN

ClKDC.BIM
LK DL 0N

CXDEE50

CIRELAA.EIC
CVWHLEA
ZALE
FALE
ZRLL
FRLE

FRLF

whLA

Thus cormmend selesis all modules far exec-

Thiz command selecis only the BLAAD aro-
gram. The program hame muat ba typed as i
appears in the listing.

Thia cammand deselasta all madulas.
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DES BLASD =GR = Thie nammend deselects only 1he ALAAD
modile,

NOTE: Tho zaloet and desalec! commands aparefe anfy within tha sye-
tem exarcisad program. They cannat be exacuted without firal atarting the
CARCISEF,

The slatus of 2 madule [(selecied or deselected] can be chirined uaing
Ihe MAP command. Thea cammand imatructs the monitor program ta typa a
lizl of the reaident modules with their starting addiesses and status. For
example:

MAR O -

CPAF® AT 17752 STAT G40020
CREGD AT 321502 STAT 040020
RLAAD AT OZ2R242 STAT 155000

The second mosl gignificrnt octal digit of the STAT {(=sletua) printout in-
dicates whether or not a madule ia s=lected. f the numbarisa 0, 1, & or 3
the module ia deselectad; ifitie a 4, &, 6, ar ¥ the module ir selected. Bil
deflinitiocna for the entire number are pressenled in Chapler 5 of the
DECAX T User's Menos! and BEC X1 CGroas Reference Manial,

Expanding the Run-Time Exerciser

The run-tima exerciaer for each ayslem haa a unigue configuralion. 1 1he
system is expanded. & new axarcisar must be built. Bscauss tha sxarciasr
i% an interadctive system o programs, the vaer must rebuild it rathar than
gimply add ta il. This invalvea salacting the program modulas appropriata
ta the now hardware and including them with the exisling program mod-
ules in & now x0rZiscr. The user should reler to Ihe DEC-XTT Users
Manus and OEC X1 T Cross Rofaronca Manuea! for datailed explanations
af the sieps and possibie errar NeSsacas,






CHAPTER 5
SYSTEM COMPONENTS

INTROQDUCTION

The POP-11/23-FLUS syslem contains a POP-11/238 procossor sub-
syatem and iwa ALOZ disks installed in a frag-standing console, The Sys-
tem faaturas o distribution pancl (localed in the rear of the systam) that
provides for coenvanient imterfacing with paripharal equipment. Tha FDP-
11723 PLUS bacame: o Somplete and aperalional eompuler sysbon
when connecled 16 a lerminal, DIGITAL offcrs a solection of terminals thad
intarfeces with tha BPOF-11723-PLUE.

PDP-11-23-PLUS MODELS

The POP-11:23-PLLS o3 available in & numbar of configurations that aper-
ate at 120 Vac or 240 YWac with 284 ar 512K oybas ol memory, The com-
ponenta for the various configuragtiona are listed in Table S-1. Qpticnal
system componsnls are presented in Chapter 4.

PDF-11/238 PROCESS0OR SUBSYSTEM

The POP-11723-PLUS confaing a PRP-11: 550 processer sebsyslem. This
subaysiem (Figure 5-1) cangisls of 3 BA11-5 mounting bax Lhat houses a
power SLUpRYy. a logic assembly, and an ac inpul kox. The BA11-3 is avail-
able with a control panel equipped with operating swilches and indicators
or with & hlank franl panel used far ayatern axpansion

The lngic aarembly includes & card frame, bwo mocling lans, and a HI2TE
hackplane. Thia B % 4 hackplane accepls the three quad-height modules
uaad in the baaic POP-11:23-PLUS system, leaving gix additionai emply
alata lor eyatem expansion.

Thea basic processor aubsyslem cansiata of & KOF 1 1-B microprocesacr, a
MY 11-PR (256K bytea)l ar MSY1-PLE (512K Byler) memary module, &
DEV11" zeynchronoua multiplexer maodule (commercial systems only}),
and a ALYV 12 dick contraller medule. The locatian of theae modules in an
HY27E backplane Are shown in Figure 5-2,

T nar commdnlcathon optione such ae a4 DLW 11-4.

g1
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Tabka B-1

EYSTEM COMPLOMENT S

parating Yoltegas
Mamony Size (K]

POF 11725 Bow
KOF 11-B M3149
KEF11-B4 Gr5®
KTF11- A 1l
MEWV 11 MA0ET
LY 12 MBGE |
BOAGM € Cabla
BFW 10 AFDEY -

BA11-Maunting Bax
H+nag A Input Box
HTHERE1 Powar Sappiy
HA276 Brckptnne

H3E4Z Gonzole Cabinet
ETd Fowar Canimblar
H=449 Diglritution Fanel
T018291 Sable 19 KOF11-8
THA21S Cable b DEV -G
ALT2-FK
B2 1E-B

"Cplgng avRilpke

BH

120
B6E

| ot o 1= 0
=

-
CTTR
T TE
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PDOP-11-23-PLUS System Compen=nla

BJ BK

240

| = =~ 1
x

—-M-.-.-—-—-m;

120
268 G2

BE

] = = T | =

= P = o T

o

POP-1fT23
BL B8M BN 8P BR

240 120 240 120 240
G123 234 23& Gra2 12

BF BT 0OJ BK OF
1 1
1
1
e

| = = TT= 1
[
PR 4 JE e —
-

_ et T = -
-
e
-

1
1
1

—_
-
T
—_ o O
o
___.$

R | LR .
O
[ e
_..m_.._..--:h-.:
- P

P T



HvaThW COMPUMENTS 63

T T — e
- T =
-~ =
.-'"'-. v J ﬂ'vl
-'- Il.l
- v
.___.-' _.I'-"l -
— a_'-.-. -l"r. !
e —_— o
R T S L
- .-z = a
m';n—_—_ q - =T w
- | __.-"-..--.-.
s s T |
'__'__.. i .-"'--
r——— vl
— T — -
- e
‘ ..-.-.
-'.-.-...
| I ..-.....
— - .__.-"
- - T oRIAMG TN RO

HEFTER 100671 a2 MIH LY
| Wz 5 A0 FRANE, BANK 3 &K T, AN FRES:

A40CE
Ml L
L

FA0NT SEZEL

=7 7103

Figureé 3-1 FLRP-11/238 Subsyatem
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KOF 11-8 Micropracassor

The £OF11-B microprocassor (MB183) is a quad-haight modute thet must
oCoupy the lirsl s6ot in the H9276 backplans, Thia module contains a cen-
Iral processar, d line frequancy clock, bootetrap and diagnoatic ROMMa,
and twa saerigl ling unils. Five forty-pin aackata located on the module
suppor! the standard memory menagemant unit (MMU} end provide for
the additien of an opticnal Acating poeint [FP) or 8 commaearcial instruction
sal {C15).

The ME 189 containg numercyus jumpers and two eighl-position DIP swilch-
es {one for baud rale selecticon [E114], and ane 190 bool diaonoslic
[E102]), as shown in Figure &-3, These jumpers and swilches allow re-
conliguratiaon o the medule for special application, Table -2 lists the fan-
tory  jumper  configurations, while Tablea 33 &nd 3-4  list the
boal/chagnostic swich and SLU baud rate swilch positiona. Chapler B
containg the intormation required to repasition these jumpere and ewitch-
ea 1o reconfigure the modulea for apeciel applications. More datailed in-
formation ia praasnted in the KOFT -8B CPU Modufe User's Guida,
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Tabla 3~ Factory Jurmpsr Configuralion

e

SE-IT

JE-.8

J20- 021

JE5-J3d

43354

J2T-J28

J1B- 118
JiT-d18

J18-H1E

J11-.10

J12-d
J13-030

A14-d410

J153-410

J22-J25

J24- FEE

JIE-J3d

JET- 3G

S35 P

State

Function

Master rinnk. Enpilas intarne] aosc:llator,
Phase. Connects aignai 13 F 1 chp Gk d7vars
¥TAL. Connecis bauad rata gacillatar

LIMITF [1) H. Connocts rescl to consass LIART.

DOOHCEE H. lhelalled For APT mifg. festing {=nty aller remnowing
Jurnpar JS5- J344k.

m&tallad Lo Mlield sardice wraparownd “asling fonly alter removing
jurnper J2T-J26).

The S aptlon Jumpears are deearibed in EH&F[EI’ 2.1
Prower-up feoge @ Juinper J18-18 insdalled; jumpar J17-118 re-
maved) Gausee by procesacr Lo begin execating the beclslrap

cude &t starting wddresa 173000,

Procesaor entara coneme O0OT migrocoda when H| agaculas & Kar-
r&l mosd & had matroclian,

The onboard device salaction Jumpars ara dascriced In Ghapter 2,”
LTC EMJ L. BEYENT Zan requast njamupts ooty IF {ha pracas[ar
program has gal bit OF o the lIne cloek rageeter (1777 TF4A6].

Tha gecond SLU |5 enebfed wiih an ACSE address of 17TTHERD and
an inlarrupt wector addreas of 300 ard 204

The congdla SLLF 18 anabisd,

The BOW AOM= and reglaiars, as well as tha line clock ragister, are
fnablad.

Tha ta and dlagnostic RO jumprrs are descrbed :n Chapter 2.1

Mota; Whan Rd3 are used jumper J22 10 J22 s inslailed and
lumpar Jed 12 29 18 ramaves,

Maia: Whon EFRCKMEe are used jurmper J22 15 25 i ramowed and
Jumper 24 to J25 18 anstallad.

The console SLU tnaractar Faomals are deacribed «n ﬂhaptar 2"
Gonsde ELAU paniy chesh is dieablad.
Con=sole S1LU character conlaing one slop DI

Coneole SLU charadiar containe & bite.

“Fuund in the KOF { §-F GFLU Module Ueer's Goida.



Tabk 5-2

Jusriper

S

Ja-44

J5-04

JEB 2D
SRR
JH -3

Joar-Jdan

Jd1-Jaz

MEREHY.§

Jae-J45

Jdf-- 045

R

W

BYSTEM CAMPONENTE &7

Factory Jumpar Gonliguration  (Conl)

Slate

R

Funglion
(Mo aHact; consnlr prrity already disabled.)
Tha bragx helk jumpers 2re descrbed in Chapter 2.°

Brea¥ kgl fepiura is disabled. The break key an the coaole SL
doe8 not hglt the processor.

Thig teatyrs may ba onrpbécd by remawing J5-J04 and "'I.EI'I Inalanir<
Jid e

The s=econd SLU characler iormate are deagsribed in Ghapler 2.°
Seccont SLU party check iz disatlaed.

Second ELU <haractar conlaing ana atop bl

Second SLU charadsdar sontsing & bile.

[Mo effed; second SLU parity alieady dwaablad.}

The intersal ezlesnad SU skeh jurmpsars are deacribed in Chaplar
oA

[L

The co-board baud rale ganerator is Conaastad 1o L coraole SLLL
The extental closk ingpul Fear cannactor JT 8 digablad.

Tha on-soard beud rate gaperatsr g cornasiad to iha secand S0
The retamal 2lack inpet irem ernnesiar J2 is disabled.
The bue grand cantinuity jumpers are described in Chapter 2.%

Prowvidns us grant cantinuity for the BIAK signal.

Prowvides bus grant condinuity dor the BOMG signal.

"Faound 11 ihe HEAF ) 1.8 GPL Maodine [iRar's Sinde
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Tabla -3 Boolstrap/Diagnestic Factory Switch Conflguration

Ewhoh &1 [E102)
Humbar Posilion  Funclion (Mota 1)

1 L] Exmcute CPU diagnostic

2 M ExmdGule memory diagnogiic
3 QFF OECnel boot disabled

4 2N Cansple tuat ard dialogus
5 QFF

g OFF

r OM ALO2 Biolatrap prasram

5 QFF

Notg:  Powar up ar fesiact of the K0F 7 3-8 will mxracaie she SPL diagaastic png dhe mamao

ry diggmoghe, follawed by e congoie dasls aler switch 57 05 placed w the posINon 55
Fhorn ¥ the opersior wishad lo lardimale he femory diagnostic 2ed rmmrdiaiely anfer
the povtaaie &gl g Canirads S Keya musl he fepregded on fhe corsolc forminal

Tabl= 3-4 ELU Baud Rate Factory Swich Conflguration

Switeh 52 (E114)
Humbar Position  Function

]

LHF Lopaoie SLLU =t for 3800 D
HFF

CFF

L

CFF

OFF Secand SLU ot 1or 3E00 baad
OFF

m=-d M m & oo B =

NOTE: FPower-up or restant of the KDFE T -5 sl ecocute the CPL dizgnoshic asd the mmom-
off diadioafics, folewed by e comgole faslfs affer swotch 51 /s placed in bhe position as
Attt i HNE apErddor adalied (o fedtinald Bl ooy diagroshis sno’ ionmmedis ey snter
e congois fegl, e ConfralC Feps iudl Be dadvedsed on fhe adnsolfe ferdinarn

MSY11-F Memogry

The MSW11-F memory (MEDETF] iz & quad-height medule thal acoypisea the
slol adlacent Lo the KDF 11-B moedule, The MEJET memary contans metal
axida somiconduciors (MOS) and random access memoery {(RAM) and is
designed Lo be used with the extended LEI- 11 bus [22-bit addreae). The
MEY11-P pravides starage for 18-bit worda, 16 date biie and 2 parity bits.
It alesa contrina parity cantrel circuitry and 8 control end status reqistar
(CER). Twa light emitting dicdaes [LEDs) indicate moedule stalus. The
green LED indicatea that 45 W ia present on 1he moduls; the red LED in-
dicates the detection af & parity arror. The thred varsions of 1he BMSY11-P
memary madules uzed in the basic POP-11/23-PLUS syaiem are lsted In
Table 5-E.



Tahla &6 MSY11-P Yorsions

Option Module
Daslgnation  Deslgnetlen
WMoY PL MUOBET-LA
SV 1-PE MEOET-KA
MSY11-PF MACHET-F&

AYSTEM COMPONENTS 68

Staraga M5 Module Mumber
Capachy Chips Population Fows
CREK words 7.4 Fall <]

[t | 2K Tt reg)

128K ward= [T HMalf &

[QEEK bytmed

B4k warda 1Bk Full i

(128K bytesd

Additional medules ara avallable as aplions far sysbem expansion. Each
additienal memoary module addad b0 & System requirss recorfiguration of
the module. This ia accoemplishad by repositioning jumpsra or the mod-

ule's wire-wrap atekes.

The lactory configuratian for the jumpars ia listed in Takla &-G and ahown
in Figura £-4_ Rafar i Chapter B for rulea of expansion and jumper relocce-
tion informalion far added memory modules, The M5YTi-F Uzer'a Guide
containa more detailed inlormetion on the M3Y 11-F memory module.

Table B-6 MEW114P (MBOETLA and KA) Jumpar Conliguration

Jumper Siata
LY
Wz
WS
wWa
W5
e
Wwin
Wi
Wiz
w13
W14
W15

_:I_...mm::__'_:nur-

Bto ¥

o, 1

S H

& 10 113

1440 18
- FAda L&

44 to 44"
R

v R =
e = =

Funeton

Eranl continulty

Sranl caxilinuiby

Power jurtpef —5 ¥

Powsd JlWmgeer, decsuplar +5 W
FPowed jJbmear, dacouplar =5 W
Fower JuEmpes

Powar JUmper

Pawar Jumpar

PawaT jUmper

Powsr jumper

Powar mper

PowBl JWmiper

Writa wroag party

Ground

Fow kaich - R4K MRS chip
Aow lateh .- fidk WS chip
Cofupin laich - &4K MOS ohip
Column igich —B4K MOS chip

- Wudtipla voltage MOS RAM acceds time

ittt
C5A addrass

Addrese bils
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Tabke 55 M3V11-P [MBOGT-LA and WA} Jumper Canfiguralion (Cont)

Jumpar Stata Function

Graund
Starticg addiess

Giroud

Erouns

-{HE-qt:ﬂr.u:n'UZ;l_ﬂ'l
o3 [y B oy W s e« M i e o e [ i i u

Graund

DZV11 Asynchronaus Multiplexer

The OZV 11 asynchronous multiplexer (MT957) i3 a guad-height mgdule
that ascupiea the alat sdjacent 1o the It memary medule in the back-
plane., This madule provides an interface through the digtribulion panel
with the KDF11-B processar and up to four agynchronous serigl dala com-
municalion channels.

The M7T357 providea ElA inferface lavela. It alac providea enaugh deta aat

control to permit dial-up (auto anawer) oparation with madems using full-
duplex cperaliaons.

There are eixteen jumpars and two OIF ewitchea on the Y957 madule
thal are wsed to change the operation of the ZY 11 lor apecific appli-
cakions, The logation of jumpera and awilchas, showin in Figure 55 and
listed In Tahles 5-7 and 5-8, pre far the basic FOP-11/23.-PLUS syatem.
Reter to Chapter & far expanaian infarmation.

RL¥12 Disk Cantralier

The ALY 12 diak contraller {MS08 1) is a quad-haighl modaule thal cocoupies
the backplane alat adjecent to the DZY11 madula. The M3CE1 cantrols
the two RLOZ2 disk drivea in the POP-11/23-PLUS system. This madule
transfers data 1o and from the extendad L31-11 bus using dirdgct memary
access (OMAY trangactiona (transactiona thal do not first go to the pro-
cassar), The RLW1Z ia factory configured for 22-bit addressing with a
starting addressa (actal) of 17774400, Tha device staring addresas in ae-
lectad by the pasition of the jumpears shown in Figure 5-6. Detailed infor-
madlan 197 the RLY 12 madule is pressnted In 1the BLV12 Disk Cortrofler
Uger's Ginde.
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-

1
H
{1
|

o

I !
\\| P
. —a

T

F L]

S I
- I

/??__Ex |

WIET Wids whEs Wi

Bt ) By

A
iz I'i_ fis W Wi
=i~ TR .=F i H
[tmind) 2, il 11 (T
LR Wit & DFESS AMITCHES WEL
SWITCHES !
|_r| |__!
AVIRART 355, 12 W LS WA, A &S0 TS ARE AL vLD UNLY FOR
RIANLE AL LG TES S =10 Sewa 0T RE 5500y 1 1 | ELD
[ALRERT

Fidure 5-5 CEZV11 Factory Jumper arg 5wish Localions

Takie &7 DZY 11 (MT9ET7} Jumpar Configuraliian (Basic Syalem)

Jumper
Jumper Ingtalbed

Wi
W
Wi
W4

W
L
'wT
UL

o 1 [ e -+ e 2 [N = .0 Ja w ¢

wg
WG
W
W
W
Wia
N 16
" WIE

— — = —q g -

| = enstalled
H — remosed

Funclian

Connerts data legminal ready (OTR) 10
requee! b eend (RTS)

Gonngcis Ioread busy {FB} to regquasd L&
gand (RTHE)

Bug signale
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Tabkle 5-B DZV11 {MTB5T] Factory Switeh Satlkng
Mumber Bwilch Pasition

Addioes Switch Salectlon (160100

AT i0 LAFF
o4 a FF
an H L4k
Ak x iN

AT L5 OFF
AH b naFF
Ary E aFF
A0 A aFF
Al H] QFF
M2 3 aFF

Wet bor Switch Seleclion (300)

WIS E OFF
Wi 5 aFF
WE 4 OFF
W | uly]

T 2 uly]

VE 1 OFF

BA11-5 Mounting Box

Tha BA11'5 mounting bax heuses a 70 Cim fan 1o <ol he Iegic modules,
& 100 ofm fan to cool the power supply. an H3278 backplang with a card
frame assoembly. an HFEET power aupply, and an H403 ac input bax. The
B&it-5 is shown in Flgure &-7.

HO276 Backplane - The HA2VE is 8 9 ¥ 4 beckplane consisting of nina
slpds with four rowa each (Figure 5-87). Both double snd quad-modules San
ke inaered. Hows A end B of eaach elot supply the axtaended Lsl-11 Bus
gignala, which are buazed to each of the ning rowe. Tha pins of the G and
O 1ows are cannacted to the pina of adjacent rows. The faciery &on-
figuraticn af jumpars an the backplane ia ahown in Figuras &3,

HF8E1 Fower Supply” = The HFEE1 powar supply conlaing Lhred circuil
beards thet aupply 12 Wae and -} & Wde 1w the backplans.

H403-B AC Inpul Box™ — Tha H4C32 B ac input bux recaives tha ac inpul
powar and distribotas it bo the powesr Supply and the tans, The inpul Bas
provides o fusad mput and 8 ewitch used to adagt for either 120 Yac ar
240 Wac. This switch is lcceted or the rear of the 117238 procassaor
shown in Figura 3-G.

"Mara delgilad inlormasicn is coqmained in the PSR PR Mowakiag Box Teshmical Han
LA
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Cantrgl Panel — The conlrol panel is equipped with switches and LEDs
{Figura -2 used hy the PRDP-11:23-PLUS sysiem. Tha circuit basrd far
the control panel is factary configured by the jumpoers shown in Figura 5-0
and described in Table 5-3. Tho connection for the remeote power cable is
shown Re 2 in Figure 5-9.

SiRE =
- <
LI
Pars v ®
R AT
il o =
s (4}
o m b
o = a
a ~ £ . LED CAHTACTS
| ] Jd CRALIN P )
ENITiom CNNTACTS o
i, i, 511 [ |
HOTES
1 WIL® E T DM L nia e Tl sLACL
'W-Eh ~HE BCAFD IS MG JMTED CF
THE EETEL.
2. JUMPE RS ARE MG JMTED Gf SIDE 1.
Tnaorm
Figura 5-8  Conliol Fauzl Mrinsed Circuit Baard
Table 5-8 Conlrol Panel Jumpars
Jurapear Slata FuncHon
Wi, w2 A Allows remale goaiml of powar by the &1 Ol CFF swirch,
W A Processar 38 mounkad Inla thia cantral panal 5 backplana
W | Enstdes Lhe AUM Indlcgtor baceweaa tha CPLU s mountad @n this
bachplana.
| — inslallad
B — renmoved

hore dedacled iMormation ie Santainad in the FOE- 722238 Mousning Bay Fecknizal Mden
1wl

H348 DISTRIBUTION PANEL

The H3a5 dirtribution panel is Izcated directly bohind the PDP-11:208
pracessor gubaRyatam And is ecoessible from the rear of 1he syslem. The
panel provides simple and convenient means of ntelfacng penpheral
equipment with tha PDP-11 /7238 procasyor soubsystom
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This 28.32 cm (01114 iny by 44,10 cm {18 in} hinged penel is held in il
verlical poaiticn by fwa quarter-iurn captive screwe and can ewing down
Ic A horizontal positicn in arder to aervica the POP-11!23B procesaor
aubaystam.

The H349 panel containag ten mounting locations that provide mounting 1ar
up to fitean connectar {11 through J158) cabla assembliss, as illusirated
in Figure 5-10. Eleven cable sasamblies contain 1 3 4 slats [J1 Through
J11) and four contain 4 3« 4 slota (112 through J15). An adeptar is avail-
gble to transform four of the 1 % 4 slols (J8 through J11) into & 4 < 4
alot. When mouried, sach cable assambly is connected 1o the PDP-
11/ 238 procassor subsvalem by ribbon cables,

T e __':: ‘".1--\.-
g ol M T
s By
[ -..u"'. '..,"I;.";'g. W
T Aa
CRYIla
nZwil FARRAMLLEL
LSS B ] GETRIZ LIS R LA RGLD LInL i# ] LHEFAGE

- “,

o —
I P

oo — .

b HE) |

CUNLELLE

I

MH 1

Figuia 5-10 FOP-11/23-PLUS Dislsbtion Panal (HH4m
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All eyatem nanfigurations contain the KOF 11-B cable assembly. which pro
vides conaole and printer connectiona to the twao serial linos on the
FOF11-B micraproceasor module. Systenms comainng & DFV11-C module
arg cabled Vo connectar J12. Table 5- 10 liata suggesled wourting loca-

ticna far the cable assemblies ot available POP-11723-FLUS system op-
ticn\a.

Tabio 510  Distripytien PFanal Catla Acgamblies Lo FDP-11723-PLUS Systam D plgne

Cahla Estension
QOption Morute Aepemby Cabie
oL 1-Ef LLEwh i ECOEL- 2F BCOCS0-2G o
BC0aAM-25 ar
BC234A-E5
oLv-2 [SUNTER TR M0 BLEEA-DS
CaAW 1 -0 MAOST BiCRRH-0H HOCS 25 {EL&)
Dk 11-AC ALY B haeF-0H HCELA4- 95 (Local)
DPY11-DC MEI2N FOTER (X Bl 25 ar
HCaoR.02
DZW¥i1-C MraGT HITERIE00 Bui 25 ar
B bl 2R r
[=Fat N BE LY
ORV11-C niTo41 TO12406-02 BCOOR-an
DRV 11-d8 ME0g
IBY11-C [ o= N *
LPY11-AC hAfu0E BOo8R-48 and FOT 12 1226
LPY118C 121481 4-01
LIMv11-EE
LPY11-EF

"Haquaal ceble a1 numbacs [f2m CHEITAL' S [ocal Salas allics,

ALOZ DISK SYSTEM

The RALOZ disk drive is o randdn access, mass storadge Sysism thad
etores data in fixed-length blocks onoa prafarmatied disk carndge. Each
drive can atore 10,458 millian bytas, and the twe BLOZ dives can store
cwar 20 million bytas. The RLWY 12 intorlaco contraller transters dala ram
the extended LSl 11 bus by uwsing direct memery access {DMAY 1ech-
niquas. This allows dada fransters withaul any processar inlerryplians at
tha bus bandwidth speed. The RLV1Z interface contraller can interface
with four ALOZ disk drives.
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Ha6d42 CONSOLE CABINET

The cansole cabinat is tha HEE42 tras-standing anit, which is 121.8 cm
£40.00 ind high. 54 cm {21.25 in) wida, and 76 ocm {3000 in) desp. The
cabinet has a vanted kackpanal thaet can be removed. Tha side pansls are
mlso removabla, (Sea Chagter 8.

B74 POWER CONTROLLER

The 874 power canlrollor, located on the raar base of the console cabinat,
contans 1he man Srcuil broaker for the Systam. The systern component
e Cards ard plugnad infc the oullets previded on the cortroller. The re-
mate oeperation Cuble alsce plugs inic a cennector mourtad on the con-
tratber and allows Yhe eporater to turn on bR wc power fram the AUX
ONOFF switeh (Figure 1-2F Thore are 1head camligurations for the power
contraller. 1240 Wac syslams dse the BY4-A radod at 12 & and the 874.C
rated at 16 A, The 874-0 raled a1 8 & 1= usoed on 240 Vao systams.






CHAPTER 6
OPTIONAL SYSTEM COMPONENTS

INTRODUCTION

Tha basic POFP 31/23-PLUS systam offers a choice of termnals. The
KOF11-B cantains the serial e unit thad conneets any of the siandard
DIGITAL terminals via a standard EIA comliguration (oxcept 0r modsm
comiral). The selected serminal can be imlerfaced with the KDF11-B sanial
line unit through ke distribubon panal, as shawn i Fidura 6-1; or it Canba
aperated im a remate location and interfaced wilh an Eld datka sel, as in
Figure 6-2.
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v L1 =Ty IR ras "‘Hrf MR-
2 TR L METR ALTION =1l
i SLL PAHEL MO R
= WT I
=
=
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Figara 8-1  Slarcars Ol Interlace
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- TFIF M
GAELE . DATA pe AT o
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Flaura §-2  Talephone Line Intedace Yie Data 5o
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TERMINAL OPTIONS

Terminals recommendad for the POP-17/23-PLUS are tha ¥T100 Viden
Terminal, the WT 102 Videe Terminal, and the LA 120 DEGwriter Il The fal-
lowing paragraphs describe the fepturea of each of these 1erminels. Refer
Iy the appropriate user's manual far instaliation procedurea and terminal
QpEraticn.

YT10G0 and ¥T102 Tarminals

The ¥T102 (Figure §-3% and VT102 are vidaa lermingls with detanhanle
kavbowurds. They use a aateclatile memory thal remembers the features
sdlacied during a salup mode. The features thal can be set up include tah
stops, margins. charaslors per bne (30 or 132, smeothoar jump acralling,
auta-repeat of gvary charactor, dak ac light soreen, KON XOFF, ANS] or
WTE2 escupe Saquaensos, keystroke click, margin bell, line wreparaund,
gulo-raw-line, interlaced ar poninterlacec mades, S0 or G0 Hz, odd ar
avan parity, and ranzmil and receive speed. The VT 122 wdea terminal
contains 8 built-in advanree videos and 5 Aol expandable.

Figdara -3 wTI00 Yideo Tarmingl
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When the tarminal is in the seiup made the stalus ol ils fealures s dis
plavad on the agreen. Esch feature may then be incdrsdually chanoed, ai-
1her tempoararily or parmanently, with a SAVE gperation, The base YT100
and WTIC02 include:

24 limes of 80 or 13% columns

Detachable keyboard with electric typewriter layout

Mumeric function keyboard

Asynoinronous dates communication at individually proegreammed
trenamit end raceive baud rates from 75 ta 19200 baud

ASCH code utihzad, plus AMS standard Sommands using ascapa s
QUGS

Herzanlal 1abs

Easy inberfacro with 20 mA current loop or AS2320 levals
Keysirake click for rhythmic 1yping (may be dizabled)
Three-key rallower protectlan

Full-duplex operatian,

Summary of ¥VT100 and ¥T102 Speciflcations

Dimengions

Heighl 268 cm {145 i)

Width 457 cm {150 0im

Depth 514 cm {203 0im

Monitor 308 cm 12 000 diagonal

Fower conaumption 100 W {max)

Phasphaor P4

MOTE:  Refer to the VT 100 ar VT 102 vser's guids for detailed specifica-
fiarts.

LAT1Z0 DECwriter 1l

The LA120C (Figure G-4} is 2 highly ralisble, 180 characlers-par second im-
pact printer that prinls idrechorally, It uses a nonvalalile rmemary tnal
remembars the features selecied during the setup mode
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AT

Figura 6 4 LA12D GEGwrilar [l

The torm teaturas are lines per inch, farm length, tap of form, vartical mar-
Qing and Labs, horizontal marging and tabs, and characters per inch. Tha
operater COmfort featuras include auta-repeat, lost charactes yview, bell
volume, and kavstroke click. The communication featurea are baud rata.
answerback, buffer contral. keyhoard and character aet, auto-disconnect,
local echo, auto-newlina, auto-line-tead, modam, half duplex, secondary
channel, parity and date bita, printer new ling character, and XOM ! ¥OFF
function. Tha LA120 DECwriter Il basic 1eatures are aa foillows. [(Refer o
the LA {20 User's Guida far printer specifications.)

Dimensgions

Width G235 om [27.5 in}
Height LE 1 m [32.5 ind
Depth 1.0 wm [24.0 in}

Waight 484 kg (102 Ib)
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BA11-5% EXPANDER BOQX

The hasic POP-1123-PLWS syetem has live slol positions availabls far
adding apticns, Adding en expender box mekas sight additional 2lat pasi-
ligns awgilable tar a tatal of twelve for system expansion.

MOTE: The laal siaf of the compuier backplans and e Ol sial of the
expander Lox ara resarvad for ke connection of the BC020-03 cabic,
{See Figure 8-1.)

In addition to the Ba11-3C (120 Vac) expandes box, the BCO2D-03 jumper
cable/terminatar assambly is required 1o cannocl the existing backplane
1o the backplans in the axpandar bas. & samole of an expandad system is
shown in Chaptor B, The available syslem expansion options are listed
beir 1w

Cption Dascriplion

B&11-5C An gapander bax that includes a9 = 4 backplane and a
pawor supply 1av use ina 120 Yaec swslem.

BCoal-23 The jumper cablesterminalor assembly Sonsisls o bwo
madules (MI405-Y A and MS404-00) inlerconnecied by

Iwi D1 cm 05 (D) 43-condoctor BCOZD-03 connectar ca-
hles.






CHAPTER 7
SYSTEM REQUIREMENTS

INTRODUCTION

Thiz chapter descripes the =system power, environment, snd mechanical
characieristics of the POM-1123-PLLS. This system s designed to oper-
atein g business g1 light induatry seiting. The system's environment, how-
ever, should be within the limils defined by thia chapter.

S5¥YSTEM FOWER

The basic diffarence batween the varigtions of the POP 11/23-PLUS is the
power controller. Figure 7-1 ehowa the power conneciors uaed on each
model. Aefer ta Tekle -1 for eyatem idantificalion and Teble 7-2 lar tarmi-
nal aptions according to the type of powar available.

AL FONER PLWEFR S0 TH0OL_EH
[ HESF e F
I_| .'-'.\..'h_l
1200 150, “EME & 3175 L 14H
ST HITE DEC 7 ME 09333 719
CEEEE
ERHLAN N WEMA % 5 I5F F-15F
SiNEORE Lol e 400095 12 113M
CYFRER
®
TEI 200 HLRAEL - & BIEE 2 HCHS & 500
SEIHF | ZECL 1351E3 121295

HC SAFARDSELE 5 HGLE 30 ZvETFM
Ex=dHDLS T EO¥ 5-5TTR

Figurs 71 FOE-1H2H-PLLUSE Power CGRoeaciars

BT
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Table T-1  Syylem Model| Designations

POP-11-23-FLUS BH' B.1"*

Ingul vallage 120 Was 240 Vac

Prwar canlrstlar ara-5 B74-0

eusreal ralivg 16 M ey cnas B A rms max

Fraquuoniy S E0H2 ol Gl He
"Bk, EM, BT

""BL, M. BR

Takle 7-2  QOptionsl Consnole Tarminals

Terminal 0 W ED HE 290 ¥ 80 Hz 120 ¥ 30 Hz 243 %50 Hz
Lai#n HA -0a B -DA
vTIon b -aE A0, -AE
vrinz2 an -AE -5 0, HE

ENVIRONMENT

The ervircnment ia an important conaideraticn in the instellation af any
campuler system, but it i3 particulary cracial for the praoper aperation nof a
eyetem with disk drives. Allitude affects the flving height af read Dwrite
herdn in diaks, and =xcesa humidity and mechanical shock should be
avnided. The following epecilicationa shauld e conaidersed when select-
ing the envircnment of the POP-11:23-PLUS.

Enviranmental Caonditions Specifications
Altitude 2400 m (BOOO ft) max
Oparating temperature 10% to 40% G {50 to 1047 F) nominal;

reduce temperatere 1.8% 1000 m
£17 F7 1000 i}

Maximum wat bulk femperalure 287 G (32" F)

Minimum daw point 2% G {agT F

Staraga tempereture 407 C{ 407" Flieada™ S {1517 F)
Tamperalura changs rate 166" (30" F) per hayr

Ralative humidity 10% Lo 90+ ¢no condeneation)
Maximum shock pulse 10 o's peak thal-zsine) for

10 +£ 3 ms durabion
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Environmeanlal Conditions Specifications

Fitekh and roll LEY maximum

Fower requirements

POP-11T236 syslem ago W
Upbaoral LATZ0 440 W
Cptional YT100 100 Wy
Cptional YTi102 100 W

Heat Dissipation

The heal dissipatian ‘aotor for the BLOY disk ayatem is leas then GO0
Biushr, The appraxzimate coaling requirementa for the system are deter-
mincd by adoing SO0 Bl hr to the tatal heat dissipatian lar the other ape-
iem comperenis and then adjuating the result to compenaste for such
lantore aa the numher of peraonnel, the heat radiation from agjoining
areqRs, and aun exposure through windows, It is adviaahle to ellow B
ertety margin of rt leaet 25 percent rbove she maximum eatimaied re-
quirements.

Radialed Emissions

Bacausze magnetic fislds can have advarse alfects on disks, aources ol
radietion auch a& FM, vehizle ignitione. and radar trapamitters located
clpae to the caomputer system mey affect the performance of the RALOZ2
disk system. & magnetic fald with an intensity of 50 oarsteds or greater
mighl deslroy all ar some of 1he information recordod o the disk.

Cleanlineag

Cleanlimesa ia important im all faceis of a compyter syatem, but it is parlic-
ularly imperfani in the case of mMoving magnetic media such as e BLOE.
Tharafara, the PDP- 11 23-PLUS ahauld not he subected ta confaminated
gtmospheres. &An environment thet cantaine anraaive aiborne particles is
perticularly damaying 1o the ayatam.

NOTE: Tha ALOEY wusea a remavahle disk pack thef raquires hamdling a0
riginfenance wich are beyond OIGITAL 8 direct aontrsd GIGITAL gis-
clirirny responsitility for perfarmance af the squipment when opealad
with sk packs nodt meafing ONGITAL apscificationa or with & sk pack
thal has boeon darmeged or ot malintained in accardance with procedures
approved by DNGITAL. DPGITAL a2hall oot e Kahle kr damages ba ha
Bfouigrnant or media resulting fram aush cpershion.
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Coaling

Fraoper wentilation for the system™s components is very impertant, The
vanks on the rear panel ol the computer cabinet must be Kept clasar, and a
minimum <learance of 10 cm (4 in) musi be maintained at tha raar of the
cabinal. The lower panals an the fronl of the cabined must oe kept clossd

1o ansure proper gir flow through the equipmeni. Side panels can ba but-
ted together.

Static Elactricity

Static electricily may inferfere with the svstem's operation. If the sysiem
im usaed in an onviconment with vary low homidlly, f |5 advisabie (o wse
humidifier or b3 placa tho system on a fide [laar rather Iban an carpeting.

Disk Cartridge Storage

Arn additional metal cabinet with doors ahouwld be praovided foar atorage of

dizk cartridyes, which have a dameter o1 38.4 cm (152 in) and a height of
6.2 cm (2.5 m).

CALTION:  [LO2 disk carferdpes Mo pever be sfaoked on fop of agah
oiher. A designated shelf arga or specificaly designed disk cariridge
EhWRgE Sr88 (3 rECOmrEnoed.



CHAPTER 8
RULES FOR EXPANSION

INTRODUCTION

The FOP-11723-PLUS is crpanded by adading a BA11-3C {120 W) expan-
der box and a BCO2D-03 expander cable. The cable plugs into 1hy last shol
o 1he computer backplane and the frst slot of the axpander bak (Figure
8-1). Oplional madules can be added, up 10 the capacily of the space or
power supply, Befer to the two-valume Microcomputer Handbook series
for details of module power requirements and computer pawer limilations,
The POR-11:238 Moanding Box Technical Manual provides delails forin-
stalling and uging these expander boxes,

NOTE: DIGITAL gssumes no respansidiiiy tor compliiance to FOO ragu-
lgtions when the syafem is expanded bevond the guidelings prasented in
Ihig docgmeant,

PRIORITY CHAIMING

Tha praitian of the module in the computer bachkplans determines 1ho de-
wvica's pricrity. & signel paaees through each module in turn, The closer &
module s 10 the microproceasar, tha higher ie ita hardwarg prioriy.

Either quad- or double-sized modulas that conform to extended LSI-11
specifications can bo added to tha H92TE backplana. Doubla-zized mod-
dles thal requare Lhe usa of tha exlended LSI-11 bus must be inetallad in
slols A and B only.

The microprocessor madula is always installed in alot ona followed by one
OF MR memary modulas,

MULTIPLE BACKPLAMNE CONFIGURATION RULES

1. Mo more than threg beckplanes can be connectad together. Two and

threa beckplane configurations are shown i Figqures 8:1 and 8:2, ra-
apectively.

2. Each beackplane cam have ng more than 20 ac leads,

3. The wotal number of de loads cannat ba manra than 20

=R ]
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Fipure H-1  POP-11/25-PLUS Byzlem {HAZ2TE] Twe Baskplans Gonhgaration

4. Both ands of tha terminatian line must be Terminated with 120 ohm;®
i.e.. the firet beckplans must havs an impedance of 120 chme and
the iazst backptans muat have a tearmination of 120 chma.

5. The cable cannacting tha first two backplanas, the main box and sx-
pander box 1, musl be at least 31 om {3 ) lony.

6. The cabla connacting the backplane of axpardar bax 1 to tho back-
plane of expander box 2 is typically at least 305 cm (4 ft} long. This
length ia racommended for ease of installaticon,

7. The combined langth of bodh cables in Lhe threds Backplane sysienm
cannot exceed 488 cm (16 fi).

"The KOF11-H GPLI module: contairs 120 2hm bog ler-nmatist 5899 1hus $0es 10t rasl.re
an aglerral terminghnne Mmooy,
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MICROFROCESSOR RECOMNFIGURATION

The KLF11-B microprecessar is capabls of handling wp 1o 512K bytes of
addre=sa space. The micropiocesaor ia tactory configured with 258K or
512K bytes of memory dapanding on the memary option choaen for &
FOF-11/23-PLUE ayatem. Fectory configuratian of the KDF11-BE moduyle
far e FOP-11/23-PLUE ayatam is presented in Chapter 5.

The KIIF{ 1-B conlaing two DIF switch unlts (E102 and E114] and twelve
jumpers lhal selec! the desirod module features. Figura 8-3 shows the (o
cabion of these wmpers and switches, The jempaers and switchos are di-
vided imc the 1ollowling groups.

CPU oplion

Cewice aalactian

Eoot and diagnosiic ROM

Serial line units

Intarmal ! extarmal SLU slock umpers
Tasl jurmnpaers

CPU Oplion

Four wirg-wrap stakas pravide vser selecicd {catures for the central pra-
cassor unit (CPUY that include the power-up made and hall!trap ophicn,
The jumper configuration 127 the CPU power-up mode and halt/rap option
ara ligled in Table B-1.

Table B-1 CPW Jumpser Configuratian

Power-Up Mads Jumpar

Mode JUmMpETE Mame. Function
12 17 & Iz 16 18

o A - R PC & 24, P33 2B

I I - R Conande COT

a =3 | Baatstrap

5 | ] Extended mrtradanls

Hall/ Trap Jurper

Werriel - A . Pracesssr enters sanaola Q0T microcoda
when it execubes 4 hAll inglractlon,

Kamel - 1 Precosspr brape bo location 10g when It axs-
cutes a halt inslsudtian.

U= er - x - Halt insbiuslien decode rasutam a brnp tola-
catinn t2g regardlags o 1ha atatug of the
Balt i erap fucnged.

“H - remdvad
| - inglalkd
Ho-dan’l cara
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Device Selection

Six wire-wrap atakea are used 1o salact which on-board periphersl de-

vices are ansbled ar disabled, The jumper lyncliong g presenled in
Tabla H-3.

Table 82 On-Board Davies Saleslion Jurmpars

Btake
Murnier

10

415

d1a

413

S

J11

Slake
Ham#

Ground

BOK D13 L

DL DISJ L

OL2 CHS.F L

Lz ADAJ L

LT3 ERBY L

FuncHon

Thia wira-wrap s1ake grovidas A grogad sourca lar the othes fve
Wira-wrap stekes in this group.

Wher groundad, this signal disnbies the saaz ! didunoelic regis-
targ. the hoot * diggnostee AOMs, and the line clock register.

wWhan groundead, this signal disables the consola aerial e rag-
iatare. Wwhen ungroundes, the dewice and vectd addressas [o
the coeraala SLLU are the lallewing.

Daviceg Addressgs tatmrrupt Vecolors
HCS5H Ly il Recoiver 0ED
FELFF FTTEAL Transinitkar DEA
xSR 777584

XBUF FTTEEE

YWhen prourded, this sianal dizablas the gannnd sarial iee reg-
isters. When undrounded, the deysa and weetor nddresses for
the seGond SLU arg delermines? By the status ol the DL2 ADRJL
JurmgeEr.

When CLE ADAJ L 8 ungraundad, tho secand SLU device and
vector addresbas ara &8 1ollows

Dovite Addragaes Intarrapl Vaobors
RCSR Trasan Racgivar Bl i)
REUF TGS TransmiHer S04
WCESR Trasc4

WBLIF TTa508

Whar OL2 aDFJ L 1e grounded, 1he device and vaclar sddraas-
2B 478 848 [2llows

Devica Addrgssas Inl&rrupl Vectors
AGSE rrGGs Facelvar Hd
ABAIF FTEA42 Tranamiter 44
LGER FIRG&4

KEUF FiaE4a

Whan arosngad, this signal sets ihe ling clock irtecrupd enable
flip-Nag and gllgws the LSI-11 bus BEVNT slgnrl to requast pro-
grari infamupks.
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BootsDlagnostic AOM

Two umpers and one elght-switch DIP pack (E102) an the KOF11-6 meod-
ule provede a sclection of boodsirap and diagnostic peagrams 1or hard
disks. Thay alsc allow 190 the customor's own badlstrap programs if diag-
rasticsbootsirap ROMS are Installed in sochets E+26 and E127. Refer ta
Fiqura 3-3 for lacation of E126 and E127. Tha switch and jumpor functions
are described in Tables B-3 through 3-5. Table 6-8 lists the jumpor con-
figurations whon using AOMs or EPROMS.

Table B:3 Dlagnostlc ' Bootsirap Frogram Salecton

CRAL S lbch S lbch

Bit Humper Pogingn Funaction

] 51-1 ) Exacute CGPLU diagnastic upon pawrrsup nr
rostart.

o1 51-2 QM Executc memory ainprostic upan pawear-up
ar restark.

oz g1-3 N DECHed badad [S1-4 thiougn 21-7 are aigu-
mEnisl.

o3 214 m] ] Consale test and dialopes [(21-3 OFF).

o3 21-4 FF Tumkey boa? dispatched by 5 1-R throsgh 81

B onfiguration [S1-32 OFF).

Tabk B-% Diagnostic Boolalrap Prograrm Swileh Posilion

3witch Foaltiona

Baol Davica™ 514 S31-5 514 51-7
O M X x X
oLv11-E OFF OM k) oFF
OL¥11-F FF uly | W (], |

"* DOLY11-E C3[K - 775610
DL¥11-F S50 - Fres0d
DU 11 CER - TEDD4D il na devices from PEX1D 12 7TAL0IA

& — don'l zare
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Table &5 Bogtstrap Program Seleclion

Devica Swliches 351-B 518 £1-7
Mneamonlc COAL Bil (M i) Qg

OKnna H? FF [OFF OFF
Cin:ned OFF  OFF  ON
D0annc & LFF aFF o
DRnn< B OFE 0N OFF
D¥rnas? OFF am am

*n — unit rumber

Takla %6 RAQM - EPROM Jumparsg

dHmpar Lampry Typm
From To ROM ERPROM
Jed J23 I- R'

A2z Jes [ |

=i — Irplalkeg; A — remawed

51-8 Program
a7 Babyctod
ol Rk:1t Baat
oFF AL or RLOZ Baaf
oM TUEL (SLL ar
A E800 Boot
F R Hont
aFF R¥32 Haot
Function

Gonnects ETRA 1A H e pin 21
af the hwo ROM sockes.

Connects ¢ B Y topin 21 of
ihe 1w ROM sochetbs.
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Serial Lina Units (SLU)

Ten wira-wrap stakes and one aighl-swllch DIP pack {E114) provide user
gelacted fealures assotiated with the cperation of the conscle SLU and
the sacond SLU.

SLU Baud Rate Salaction — Swtches 1 lhicugh 4 at BE114 selact the in-
ternal beud rate for the corscle SLU. while awilches 5 throwgh 8 selec
tha baud rate for the second SLU. Table 8-7 lists the swilch pasiticn of
E114 for tha vanouws baud rates for aparatlan o both the console and sec-
ord SLL

Character Formats — The 1en wire-wrap stakes selec! oplions thal esiab-
llsh lhe console and second LU characier format, The ground slake can
be connected ta any combination of the remaining atekes, in crder to con-
ligure the characrer farmal for the following opticns.

Cne ar two atop hits

Seven dala bits plue parity
Enght data bita withaut parity
dd or even parity

Table 8-8 deacribes the jumper etake functinns, and Table 8-% descrines
the jumper configurations.

Tshla A-F Baud Rata Salecton

Baud Switch Position Sacond SLU Swilch Posilicn Congola SLU
Hale 53-8 2T 3z-8 -5 324 323 522 321
= pa] | Oh ] oM CH O pa] | w1
FS 0N pal | ]| QFF G aM OM OFF
1140 o L] QOFF al| oM ChH aFF TRl
134.5 O L] QFF QFF ] CH oFF OFF
150 CH OFF gl aly =] CFF 0| pal |
aaon W | OFF gy OFF ]y CFF 0, | JFF
Ea0 G OFF QOFF aly oH CFF OFF gy
1z0ad o OFF OFF OFF ]y OFF FF “JFF
1800 oFF o H gulL| OFF QM o] uly|
200 QFF ] N CFF OFF aly| o CFF
2400 aFF ] OFF Of OFF ol oFF oM
500 OFF ] QFF OFF OFF M OFF OF
A5 OFF OFF oM N CFF QOFF ¥y O
7K JFF OFF o oFF OFF QFF M GFF
TEO 1OFF QFF DFF =], CEF QFF QFF H

18,200 aFF AFF UFF QFF CFF aFF OFF OFF
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Tabl= -8 Charactar Format Jumpars

Staha
Murmber

-138

133

37

J3E

MG

130

J3

JzB

Jz28

J32

Blaks
Mama

GErgund

DL1 GHTJ L

oLt ST10L

L1 #aR) L

1.1 G0 L

Garonnd

CLE CHTJ L

DL2 5T1J L

L2 PaAJ L

fiLz QDO B

Function
Console SLU

Mhiz wlra-wraf staxa providas B greund saurce P21 she clher foor
wrg-wra L Biakad w1 10la grovg.

whan groundad, 196 algnal Zauaas tha LIAAT 19 transmi; and ra-
calya 7-bif characiarg. iharwsa. the WART =1 frrmettes 1or 3-
b1 charactars

whan groundad, thea signal cauaas tha DART to tranami] gng #e-
calvs ona atap 91 Mharwrsa. it is farmeied lar bea atep blts

‘Wwhan greaundad. this zignel anabies LEAAT parity graaration qnd
chacking, Ctharwise, parity is disabled.

When DL PARJ L and OL 1 CO0J L are both growr ded, odd par-

i 15 selected. Hoonby GLL PAAJ L ie grounded, even parity /s
spdnniad.

Second SLU

This wire—wiap sloke providas a grownd Bsursa for the alber fue
wirpewrap slakes in this yroup.

‘Whan groandad. this sianas causes the UART Lo traneanl erd ra-
caive 7ol characters. Otherwise, tha UART is [armalsad ror -
kit charnciers.

When grounded, his signal saoees the UART 1o Iraaamil and ra
crive ane stog bit. Otherwigs, il i le<mallad for lwo 3iap bis.

Wheon grounded, thia signad anaklaa UART pardy ganaratinn and
chrckimg. Ciherwisa, parily is disetied.

When OL2 PARJ L and DL2 200 L are koth groanded, odd par-
iy is selesiad. | anly DL2 FARJ L o8 prounded, eves parily ie
ralecied,
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Tabla L5 {haractar Jumper Configuration

durmpar
From To Gk Character Format Galeen
Consola BLU
il 1M 7-bil charaars
auT L-hit characiers
JiE CUT Two stop bils
IM e stop bil
JE I Parily chack enablad
cuT Mar:ly cheack disablad
Jaz IM Okt parity ilJ23 8 in
ouT Ewar: parlly il 123 29 in
Second SLU
J3aa i 7-bit characlera
Lalii 3-bil charsasiars
Jar T Two =l Bila
iN ane stap il
Jag*® 1] Pariy chack enablad
cUuT Parily chack gaablad
J40 IN x4 parity H J38 28 I
T Ewen pariby A J38 4 in

1 Oit characiers G358 OUT) are selecled, parily cnask nuet be disabled (256 OUT)

Break Halt = Two jumpars anable and disabla the break halt feature. If
thia featura is smablad, the datection of 8 brask condition by the conaols
UART caus=es tha urocassor to halt and entar the octal debugging tech-
nigque microcodsa. YWhen disabled, theres is no raspansa to the braak condi-
tien. Tebla B-10 describes tha jumper cenfiguration 1o seisct tha braek
hal faatura.

Inlernal ' Extarnal SLU Clock Jumpars

Twa sols o wumoors are provided {o salect an infernal or external clock
for tha consale 3L and the second SLU. Whan 1he infernal clack jumpers
aro installed, the SLU clocks are obtaingd fram the internal baud rate gen-
arator. When the external glock jumpera are inatalled, external clocks are
routed to the SLUSs through pin 1 of the J1 and J2 SLU connectars. Table
B-11 describes the internal/axternal SLU clock jumper canfigurations,



102 RULES FOI EXPANSION

Tablg A-10 BAreak Halt Jumpgr Canfiguratinn

Jumper Braak Fazalura

From To Funcilon Enabled  Disablad
Jb Jd Cannects prognd to ROHLT H Rr i-

Ja Ja Coanects OL1FEH o ROHLE H | R

"R = remnowved; o= insialled
JA-DOLIFEN

J4 - B HLT i
J5 - Ground

Table B-11  Inlernal/Eaternal SLU Cloch Jumper Conliguraticn

JUrrgeEr Salastad Cloch
From T Fundlice Inlernal Exlermal
Jdd Jdd 2 Carnels inlernal kaud rale 1 R

yenerator O by saneala SLL
UART. Musira | corfiguratian.

NER Ja2 Connecle exlamat clock 1o F 1
tha songale SLU LIART.

J4g JIE Conmregis Intarnal beud raks | R
genarator bo the aecond 540
FART Mormal sanfiouretion.,

Jad4 JE  Connecrs axtameal ook 10 H |
Lke pecsnd SLU BART

Teat Jumpers

Twao tvpes of tast jumpers are used for teats pedarmed by manufacturing
and field service. Tables 8-12 and #8-13 describe theae tesi jumpars and
their functians.

MEMORY EXPANSION

The KDF 11-B procassor w5 capable of hendling up to 312K byies of ad-
drees apace. This microprocessor is factory confipured with 256K or
12K byles of mamory depending an the memary option chosen for @ baa-
ic PDP-11:23-PLUS svaiem, Chapter & presents factory conllguration for
the bagic ayatarn.

Additianal MSY11-P (MBOETH memoery madules are available for syatem
expansion. Each memary module, when added to a POP-11/23-FLLUS sys-
tem, requires reconfiquralion. This is accomplished by repositioning jump-
ers an the MSY11 P module wire-wrap stakas. The duidelings for memory
reconfiguration are prasenied in the following paragraphs and explained
in detail in tha MEV 117 Ueer's Guide.



EULES FOR EXFANSION 103

Tabla B-12 Manylactering Test Jumpars

-.II:IITIFIII

From To Funchgn

JE T Coannecta the 5r:-1crn n.'.-l.lllatnr ia the CPU omrd LSI1-11 bus tlmlng air-
LT [

J8 L= . 'l.‘“.-nrh'l&-i:la Lhe PHASE aigral 1o 1he inpl..rl. ol the F11 chip clock drivers.

Jo0 . J2T : ﬂnnm-nl:a IPIEI ERud mlﬁ eryElal aacillatar ‘l-u"l'E'r-u SLU baud rate gunzral:nr
andt 1he — 12 ¥ chasgpe pumg cirouil.

TatMe 3-1F Field 3eryvica Test Jumpers

Ly - ’ Fisid Ml
Frem  Fo FuncHon Baryvics  Opsralicrn
127 426 Gopnesia tha output of te : R I

conaola garial line driver to
the ronsola sanal ot line,

JirE J36 Conracts tha sanal line input | 3}
© 7L ram tha consnla conneeter to
the conagla connactar serlal
line ot put.

*A = remawest; | = instellad

Conflauring the MSY11-F
The jumpera on the M5V 1 1-P memory module are divided into five graupa.

Starting Addresa

Contral and Status Ragistar (CER) Addrear
FPowar

Bus Grant Continuily

General

Figure &-4 illustrales 1he five jumpar groupa. Four jumper aroups ans sn-
closed in solid boxes and labaeled; the remaining jumpers are classifiod g3
genetal jumpers and ara enclosed in datled boxes, Table 6-8 lists the
jumpers and Ihair funstions for lactory configured memaorles,
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Starting Address = To datermine the starting sddreas, you must first
krow the aystam's memory capacity before replacing the module. Change
tha byte valua (tatal memoary of the system) to a word value (1.2 the byte
valua). Thia ward value is the module aiaring addrasa {M3A). This ad-
dross is divided into lwa qroups, tha first address of the renge {FAR} and
the parlial starting addrass {FSA). Table 8-14 is usad ta determina the
FAR and PSA valuss,

Find the FAR value - This is dome by Iooking 8t Taeble 8- 14, Part 1 and
locating the address ranga in which tha MSA falle. The FAR value is
the hrst address ol tho solecled address range. A spacific con-
figuration of jumper ping (X, W, and ¥} that use jumper pin ¥ {a ground
pin} i assocaled with the FAR valug.

Find the PSA value - Thia ia dene by inserting the MS4 and FAR val-
ues into the equation P54 — MSA - FAR, Alter you do tha subtraction,
locate the F5A value on Table B-14, Part 2. A spacific configuration ot
jumper pina (P, M, M, L, and T} that use jumper pin B (a ground pind is
paaocialed with the PS4,

The following example ahows how ta use the equation Lo jumper a mod-
ula.

The sysiem hes 512K bytes of memory. T jumper the memary module,

changs this byte value (512K) 10 a word value (ZEEK). This word valua ia
callad the MSA.

[n&art 1his valus into 1he equation.

P5Sa& = M3A - FAR
P5A = 266K - FAR

To find the value af FAR uese Tebhle H-14, FFart 1 1o locate e address

renge inwhich the M54 velus felis. Take the first addross 9f the addraas
renges Bnd inaert it inta the equation,

F3& — M3A FAR
P3A — 2EGK - 256K
PSA — OK

Use Table 8-14, Part 1 - The FAR value equals 266K Lhis means wire-
wrap pins ¥ ta Y.

Lse Table 8-14, Part 2 - Tha PEA valus equals OK; this means no wira-
wraps on pins P, W, B L, and T.
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Takla 3-14 Starting Addresg Configuralon  |Part 1)

Fhat Addraas Ranges (FAR} Jumpers to Sround (Fin T]

Dacumal K
Words

O00- 24E

. 25E-B0d
S1z-TED
TEE- 1016
10zd-1272
12ED- 1626
1528- 1764
1742 - 2040

Cclal K Worda

OGN | T4HNID
O SOHHEHI- OAT 4HHID
D4B0MI00- 05T 400110
DECO0000-04 - £0000
1COO0MI0- 117 000
12000000-13r40000
14000000-157 40000
1BODTHDD— 17T 40000

Fin X
[A21]

aur
auy
0T
T
I
I
IM
[

Table 814 Slarting Address Conlmuration (Parl 2}

. Partisl-Starting Address (FE4)

Cecimal
K Words

g RE&R2z®"

el
prd

REE

114
112
120

1860
1486
144
166
160
L)
176
T8

197

216
224
2az
2440
24E

Sial
& Worda

010aaa4a
0040000
001000+
001 AQGG
G2 GO
OR2 ADHHH
GRG0
Rl

(HEETE ]
G A3l
T
O RE a0
CAOEO0)
O
O (000
OO FAKHI

O1o00000
01414000
41 1000
01 140000
01200000
0124000]
01 3000
01340000

01 0000
EDIEE R
1 SHG00
T T G
[
Con8d OO0
O TGOGo0
O 70000

fin W
{A2A)

QuT
QuT

N

aur
QuT

Biny
(A 151}

SUT
IM

oUT
ouT

QuT

Jurnpars lo Ground (Pn A)

Fin F
1Aa18)

T
oUT
ouT
oUT
QuT
QU
U
Qi

QT
QLT
aur
QLT
QLT
auT
QLT
aLr

Pire M
a1

M
M
Ikl

M

W

- OUT

LT
AUt
aLT
OuT
QT
ouT
auT

Firn M
(A 18}

aur
QuT
uli)
auT
i
iH
M
IM

ralt
CaUT
out
DY
I
M
IM

M

LT
auT
auT

FERF

auT

Pn i
{A18)

aLlt
auT
K
N
aur
QUE
K
i

aur
aur
N
ira
THI1T
ol
M

li)
LaLrT
IM

ouT
ouT

QT
aur

I+
auy
auT
I
]

FnT
{A14)

QT
IM
apT
Ik
auT
IM
QuT
IM

QT
N
QT
|
aur
1M
auT
iM

CHIT
I
ouT
1N
GUT
IM
oUT
I

QuT
IH
LT
1M
ot
IH
AUT
i
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Control and Status Registar (CSR] Address - Each M2V11-P CS5R s as-
gignad to ana of the 1& addresses shown in Figure B-5 and Table 8-16,
C5R addraeses are aasigned as follows.

1. Datermine how many memary modukes s your sysiem nave GSRE reg-
istars.

2. List the memary modules seguentlal posdlon rom the CPLU,

3 The memory madules clesest 1o the GPU have the lower module
staring address (MSAY.

4. The memory module with the lowsat MSA is asaigned to the loweat
:5R addreaa and jumpered according to Table B-145.

A. The nest sequeniial CER memory maodule ia rasigned the next higher
CSR addrass.

Each memory module has four CS5R jumper pins (A, B, C, and DY which can
ba daisy cheinad to pin E, tha ground pin. The jumpsara allcw legic ta de-
tect a apecific CER eddress that has been sesigned 1o a CER memory
madula.

For example. assuime the system has baa memary maduolas with G3R reg
sbors, You are installing the third =R mamory. Refar to Teble 28-15% and
find 1he column labeled modula numbaer thrae. The CSR jumper pin con-
hiciuration is g B wire-wrapped to pin E. The mamory madule's CSR ad-
dress s 17772104 for large systems or 772104 dor amall ayatema.

1= 4 13 2 11 1. L8 Al L W HE s 12 Ll 01 uy
- o | &13 | Al ] Al . .
HCT T HU . . : - HCT [ MCT | NAT
ey I IO T PO O T Y T T O an - - -
USED USEZ axt | g | aqa | A1u |MEER|LEED| JSFR |
A J ]
T
AT Il AL e WHITE
=RAGF WRCARS, !
T
FxT=HNIFEN
=31 O O RTINS
LRAULE Lo
LHAELE

el (AT

Figume 3-5 CER Ba Allnmatiga
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Table B-15 C5R Addrexs Selaclon

Largs Systam Imall Sygtem

Moy by LS1-11 Bys LSIl- 11 Bug Junpes to Ground (P E)
Numbar Addrese Addrasg 1] C B A

1 1FFT2100 Freioo T Our AUt our
2 17772102 TTEi02 ouT  QuT OuT N

] 1TFFE 104 Tix04 am oot N ouT
4 17772106 TTI08 auT QT IN IN

5 FITT2TI0 - - ITITIO © - QuT N i Our
d 17772112 772113 OUT N oUT m
T 1FF72111 72114 GQUT N 1] QT
] 1+¥72118 TT2118 OUT M ] I

4 11772120 TT2120 iN auf  aur ol
10 1¥r72122 TrEi2e M QU ouT M
11 15370124 Freizd ] outr M T
12 177¢ 126 TrEIRE . 1] = 1F1 S N
13 I TERFE K 4 FIF1E0 1] IM T mldh)
14 TR rAI3E Fraize [1,]] IM T aurT
T 17774 144 T M IN IN [ ouT
T 1777 I T 194 IN IN i N

Fawer — Alf posaible power configurations are shawn in Figure 8-4.

Bus Grant Conlinuity — These jumpers ara ramoved 1oy systeama ysing an
H3274 backplane.

General Jumpers - All remaining jurmpers and their functions are Tsied in
Tabla B- 16.

MASS STORAGE DISK EXPANSION

The HLY12 diak contraller iz capable of handling wp to four RLOZ disk
drives. Each additianal disk drive providea 10,40 million bytes af date
sorage. An additional cebinet is required for adding an sdditional mass
slorage disk.

CABINET EXPANSION

An adetivral cebinet can ba ordered to atach to the presant cabinat; ar a
new, completely rasemblad cabinet with its own power cantreller can ba
ordered. Refer to Table 8-17 for the module and descriplion of the eXpan-
gion canet dasired.
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Tabla B-1& Wanaral Jumpers

Fin
M ks

Ble T

BloT

2oy

41 (0 44

a5 1a a4

EAta L R

&1 to 20

FraH

AHn

I 1h

40 10

1483 16

Function
i - wiile wrang parily.
In - digablas wrong parlky.

2loy sl - 22-bi mamna
2ta ¥ In - 16 blt machine,

In - sirgle vallaga MOS Fal arcoss ime {180 s dovoed.
In - multipla wehage MCE RAM aceess Hme (200 ns doviee).
Mat psen.

Mol used.

F tr H:n - cannretred t3 1orcr slaring addraas to 16
Fin H ol - disnkss tores unchon

A3to 9 ir - rannacted nn 16K and gae MOE chip
Cionneciad an (6K and B4k W05 chip
Connerted oaky on G WS chip.

Cannerted ok an R4E M5 chip

Tapla B8=17 FOP-11-23FLUS Expanzsion Cabinels

Modlar

HB642- A8

HEE 2-AE

Hab4 2-Ah

Hibi4 2- AR

Daacriplion

Laf-hand lop-toadimg BELOE cahinar with no powar canleallar.

Ridhl-fand tup-loading ALOZ catenal whn Ao powes cantroller.

Laf-hand selid-4oyp cabinet with ng powear corlialler.

Rlghl-irand =olid-top crbanat with no powes cantroller,

0B
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Removal of Cabinet Side Panels
Proceed aa follows to remove the side panals,
1. Remove the rear pansl [eae Figure B-G).

2. From the raar of the top ALOEZ disk drive, remave the 1wo sorews thad

pravent the drive from bainyg extended cn ils chassis shdoes, iram b
shipping bracksat.

3. Pull aul tke: slabdicen Tool al lhe base of 1he Syslem cabiret,
4. Slida the top ALOZ ouwi 1w oadend in leanl al the Cabinal.
£, Pull the 3ide panel up and oul, a5 shown (arrawd in Figure 8-5.

Ta replace the panel, simply pasiton the side panel sa thal 1he 1op edge
af tha panal eadlends appraoamataly 762 cm (3 in) above the tap 2dge ol
the cabinut. Line up lhe siolled arocove brackets lacated approximately
354 cm [10in] from 1he Betom of ke cabinet with the extended bracket
on the side panel, Shide The panel dewn oan 1the bracketa until 1he top edge
of the panel is flush with the lop of the cabinet
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FE&AE =nEL
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FazlEMEF |
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EFACKET

IFF™
BIATKET

A

Figure B Lelt and Riglhl Side Prarl Ramaoval






APFPENDIX A

RELATED DOCUMENTATION

HARDWARE DOHCLIMEMTATION

Title

KDF11 B User's Guide

Microcomputer Handbook Searies
Micracompuier and Memoriaa
Micracomputer Inlerteces

RLOZ Disk Drive Usar's Guids

RLOZ Disk Drve Tachnical Description
RLO21 Disk Subsystam Servica Manual
RLY 12 Disk Contraller Usars Guida
DLV 11-J Uaer'e Guide

MZY11.F Usar's Manuael

FOP-11/ 2B Mouritirg Bax
Tashmical Manual

L&120 Uzer's Guide
YY100 Yideo Terminal Ueer's Guide

YT102 YWideo Tarminal User's Guida

Farlt Humbear

EK kDFEB- UG

EB-18451-20

EB-17723-20

EK-DALOZ-UG
EP-ORLDZ-TD
EP-OALD2-5V
EK-RLV12-UG
EK-DLY 1J-UG

ER-MEWVOP-LIG

EK-11238-TH

Et-LA120-LG

ER-WT100-LIG

EK-YT G2 -UG

*Thess decurments can be ordered from:

Digital Equipmenl Corporation
Acceararied and Supplias Group
P.O. Box C5 2008

Mastuae, HH 03061

Madium

Hardcopy

Handbook °
Handbook °
Hardocaogay*
Microfiche
Micraliche
Hardcopy
Hardcopy ®
Hardcapy ™
Hardoopy*
and
Microfiche
Hardzopy *
Hardgapy®

Hardcopy ™
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Foranlormalion soncarning microfiche libraries, rantact:
Digvbal Equipmunt Corporatian
Microtiche Distributicn {MDS)
Boediord, WM& 01720

DIAGNOSTIC SOFTWARE

Title Fart Number Medium

HHDP +  ZUPE Uscer's Manual AC-FI4BA-MZ  Hardzapy
DEC /X 11 User'a Manual AC-FOBZ-MC Hardcaopy
DEC /X 11 Cross Heference Manual AC-FOER-MC Hardcopy
RASTS/E Syatem Uzer'r Manual AA-SAIB-TS Hardcopy

Far further infarmation on diagnostc softwars and the mediom desired,
refer to the FOP- 7 Dironoshic Soffware Componants Catglogea, AY-

EOZ1E-TC. To order these documents. see your DIGITAL 2ales represan
tative.

SYSTEM SOFTWARE

Tille Fart Bumber Medium
Introduciion i RT-11 DEG-11-0ORITA-A-T Hardaopy
RT-11 Decumantation Dirdetary  DEC 11-0ADDB AT Hardcopy
AT-11 Syytarm User's Guida DEG-11 ORGOA-A-D Hardocopy

To ardar thase docurnents, Sea your DIGITAL salaa repreasantativa.



AFPENDIX B
FPOP-11/723-PLUS GLOSSARY

Acousiic Coupler = & modem that convarts dala inle o segquoence of dif-
ferent tones to be fransmitbed via & comvenbonal 1cliephenc,

ANS| — Acrarym [or American Malianal Standards [natiiule
Answerback — A preprogrammed reaponse from 3 termingl.

ASCH - Acronym far American Standard Code for Information  Inter-
change. A 7- or 8-hit stenderd cade to bransmit data for data procssaing.

Backplane - The beck pert of the box thai containe the bus inle which all
optiona &Bre connectad.

B-Evant — An axkarnal bus event that intarrupts the processcr’'s narmal
rocutine.

Boolétrap — A program wsed o load the irestroctions of a pregrem into
staraga.

Buffer Control - A temporary storage memary uaed 1o gqualize different
aperating speeds.

Bus Error Trap = & high-pricrity inlermupt that halts the processor rautine
and initiales 8 subrautine.

Bwte = & group aof bimery bits vaed toe encode & singls character.

CCC Chaln — & process of linking a series of programs to operata togeth-
ar.

Characlar Set - Contains tha nombers, letters, and symbols sssociatad
with B givan devica or coding syatam.

Control Panel - The portion of the processor thet cantaine the control
switches and indicalors.

CPU = pcranym for Central Processing Unit.

Diggnostlc Program — & progeam designad to locate a melfunction in the
central pracessing unll o a poripheral dovico

116
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Diractory — A lisling o diagnoslie programs or dlilfty programs,

Doubla Density — A roccerding scheme thal allows magnetin fleppy disks
to increass thair starsge capakbility.

Doubla-Haighl Board — An option for L5111 sestams that reguiras only
two cennectors an the beckplana.

ElA Inlerfaca = A standerd interfaca Thal is defined by the Eloctrenic in-
dustries Association {EIA).

Emulater = A typa of device That allows the user Lo wrile & program on
ana computar systam for use on a diftererd computor systam,

Errar Message = A printad stalemont indicaling 1the campuier has de-
tacted g8 mistaka or malfurction.

Extarnal LTS = An extarnal line lime clock used fo interrupt the proces-
aor's normal routine,

Fill Charactars — Nonprintable characters that are tranamitted to accupy
time while the tarminal perorms nonprintable functions.

Floating Paint = & method of calcylation that automatically moves the
decimal point.

Instruction Sol - A sof of wendor-aupplied operation codea for a particu:
lar computar.

interlace Moda = The assignmenl ol succeaaive addresasa to physicaily
separated storage lacations in sech a way as ta reduce the acceas tima.
Interlace mode causes the yidea processor 1o dieplay 480 acan lines gar
frame, versua 240 scan lines an naniblerlace made. For high rasolution
gquipment, auch as= 8 camora, Lhere i3 na difference in characiar resolu-
ticn, Interdaoe mode may causa the screen 1o lickar,

Interrupt Yector = &n addrass thal causes the hardware o fransfer pro-
gram conlral to soma spacific lacation,

LED = An acronym [or Light Emitting Dioda.

Line Wraparound ~ When the end of a lina is reached on & videa acreen,
the next character aulomatically grints et the beginring of the next line.

Memory Management - The organizetion. croatien, and maintanance of
memary so that neadloss date can ba ramoved and valuable data pra
served.

Modem = & telscommunlcaticne device that provides the appropriete in-
terface batwaegn 1he campuler and 8 communicallons link.
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MOS - An goronym for Metalle Oxide Semiconductar.,

Monwolatlle Memory — A atarage media that raturna its data in the ab-
sence of power.

QBT - An acranym for an-line debugping 1echnigusa.

Derzted - A upit of magnetic field sirength agqual o tha maynatic in
tensity ane centimeter from a unit magnatic pole. Aboreviaied: Oe.

Parity - An =xtra bit thet is added 1o a byta charactar or werd to ansura
thet there is always either an evan ar odd numbar of bita, eccording 1o the
logic of the aystam.

Paripharal Devidss — An input S outpul unil or an ausiliary storage unit of 2
computar systam.

Powat Contrallar - & onit (hat reccives ac proewr I0art & well fedoptacls,
monitars tha powsr with a circuoit breakar, and distributes ihet powar to

the computer syateam.

Frogram Monilor = An astarisk (7} thal iz printed to inform the user that
tha progrearm iS5 wiaiting far insiroctions.

Quad Module — An opilan tor L3111 sysiems thal reguies four con-
noalirs on the backplang.

Cueue Overtlow — An averllow of ilems wailing to be acled upon by the
C:DFITPLI[-E[.

F&al Time = The computatione of tha computer are fast enough to senze
the changesa of input date thet influence the cutput.

Rasarved Instruction Trap = & nonpregrammed conditional jump 10 a
gpecified lacation whenever a reserved instruation is initiated-

ROM = An acronym far read-cnly memany.

RLDZ Controller = The interface madule mounted in the backplane that
transfers date betwaan the CPLUF and the RLOZ.

Scrolling - The up or down mavement of data on a video screen b allow
for new dala to be presantad.

System Monkor — A period () that is printed to inform the user that the
Syslam i waling Far instrustions.

Utllity Frogram - & program used to peroim 3ome [requently reguired
RrACess in the eparadion of a computar.
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