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PREFACE

Thiz maneal describes in detail the installation requirements, prograniming coosiderations and servicing
procadures, including digmostic support, for the KMS1I-P Byachropous Couwtroller. A series of
appendices 15 also provided,

Other docunaents which support the KME! 1-P Syachronouws Controler are:

a  KMSI} Synchronous Commuonications Frocessor Pockst Scrvice Guide
(EE-EMS11-P5)-001)

s MEX Microprocessor option description { YMM-CO93C-00)
» ME203 Ling Unit Techmes] Manzal [(ERK-MEZ(3-TM-HI )
v»  KMSIE-P Print Set (MPO1175)

s Blectronic {ndustries Association [BETA) Specilication:
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CHAFPTER 1
INTRODUCTION

1.1 SCOPE ' ' '
This. chapter prosents a shor igtreduction o KMS11-8 operation. The tevos KMS11-P, as used in this
rnanyal, meens the communication scrice which has a8 rﬂJ'-:mpri_:lmsur modeic and & ling unit module.

.2 GENERAL DRSCRIPTION

The WMSE!-P iz designed to be used in a network link for & bigh performence connection between &
YAX-11 or a PODP-11 computer. It is 4 microprocessor based inteiligent programmable synchronous
communications controlier,

Features of the KMS1I-F

Ermr reporiing

Modemn contnid

Diagmostic testy

Support for focal or remote, full-deplex or hatfduplex cnnﬁgu:auma

1 §-bit non-processor request {NPR), direct memory access {DIMA) transfers

. LA led B e

The KEMS11-F basic unit (EMEIP M) is moacde up of & MEINS microprocessor {also named KM 1-B)
grd o MAZ03 line vait, The microprocessor operptes as a parablel data intarface between the central
processor [ VAM-11 or PDP-E1) aml the MEZ03 fine unit, This hine vait/microprocessor combination
permits remote campuler applicafions, (For remode operalions, compilers are connecied through
external modems thar use comman cartier facilithes.) See Figure 1-1 for typical applications.

When associated with different types of cabinet kits (CE-EMSTP-XX) the KMSIP-M can operate
wittiin @ range of speeds From 2.4 Khits par second to 36 Kbits per second (zee table 1-1 and refer to
Appendix F-2 for 4 complate description of the diffarent tvpes of cabinet Iﬂ[&}

The Kh'['S!I 1-P system ie made up of 3 basic subsystem and three options which allow it to have standard
and specipl interface configurations. With rhose options, KM51 1-F systems can operate within o tange of
specds from 24K bits/s to S6K bitg/s (see Table 1-1).



LM

CATIONS
MICROPRAOCES. L7 T e }
Ma208 Nr— e

8-BT  hm az03

HI0D 1 -BLE2F
H30I-BCRED

=1 AN BOESD
BOOE AT [COMMUN- H 300 4-001 TE

SR

SN CHROMNOLS

LWaEa, | S—— )

ARIDHRECTIONAL)

@ POF1T

<:j> RIEN

Figure 1-1  Typical Applications

1-2

EYHCHRONOLS
SERIAL DATA

TO HEMOTE STATION
VA TELEFRHORE LINES

bl L1 L

[



Tahlg 1-1 KMS1I-P Ogptions

Oprion Dcacrintion Line Speed
KMSIP-M Basic Unit
CK-KMSIP-Ax Bl RS-232-C* Up to 19.2K bis/s
CR-KMSIP-Fx  EIA RE-423-A Up to S6K bits/e**
CCITT V.10 .
CCK-EMSIP-Hx  18C 2593/CCITT V.35%*  Up io 56K bits/s
CK-KMSIP-Ex  EiA RS422ACCITT V.01 Up to S6K bits/s

. & EiA ~ Electnmie Indoztries Asscciilion
= Limited tc 20K bits/s by RS-449 and 9600 hits’s by 150 4902

= B0 Indernatidisl Standweds Qegrmization CCITT (Comote Consalland Trnisemauen sl de Telewapine et
Telephonis}

x Ca_h.in::r Family Depsndent ( Rofars o Appendiz F)

1.} KMS1HE-P SYSTEM OFERATTON o
Oporation of the KMS1E-P s sterred and controiled by a user program rastding if the memery of the
central proceszor {CPLN. A user program is made up of an application program and s devicedriverroutine
that interfacegs with tha KM511-F, Commurication between the user PrORFALTL and the KM511-Pisdone
b forr 16uhit Cortrol and Statuz Registers {CSKa) integrated in the microprocessor, Theze CSRS are
used forn

) l_.eh-admg ihe nﬁ:mpmcessm Firmwace

Initializing

Selecting the mode of opération

Agaigning receive or taasmil buffers 10 the KMS11-F .
“Gletting reesive and fransit huffar returns from the KMS1HEP
" Error repotting.

& GENERAL SPECIFICATIONS .
The following paragraphs contsin performance. electrice] and envieonmental tpecifications for all
KME11-F configurarions.

= W MR

141 Power Requiremeits
The ME206 and ME201 line unil power requirements are listed belows

Module Virltape Rating (Approzimate ¥alues)
MIB20H + 3 voltz ot 7.5 ampares
MR203 + & violts at 3.0) amperes

+ 13 valts ac (.15 aovperes
— 15 volts st 0.2 amperor

1.3



1.4.2 Environmental Requirements
The KME11-P is designed to operate in & class B environmient as d.as:‘-ri bl in DEL Standard 1028,

1. Operating lemperaturs range 10 degrees O to 40 degrees © (30 degrees FF to 104 dogrees F)

2. Relative humidity 10 to %0 percent with 8 maximum wet bulh of 28 dEEI‘EEE C {82 degrees F)
and & mininmm nu::nﬂ'mnt of 2 degress C (36 degrees F)

LS EIA STANDARDS OVERVIEW (RE5-449 V5 R8-232.C) :

‘The most common interface standaed used in the pazt few yeors his hosn the RE-232-C. Tt does, however,
have serioue limitations for z2e in modern datn communicatons syatems; the mogt important being specd
and distance. For this reason, the BS-44Y4 has been developed o replace the RS-232-C, Tt maintains a
degree of compatibility witk R3-232-C o slow an upward chamge to RS-44%.

The mest signifivant dfference hetwoen RS-449 and RS-232-C is the eleckical characteristics of signals
used between the data communication equipment (DCE) and the dwa terminal equipmzal {DTE). The
RE-233-C gtendard uses onby unbalanced circuits while the B5-44Y9 cies both hafanced sed cabalanced
glectrical circuits,

The specifications for these differant pes of elecirical circuits supporked by RS-449 sre contained in
EYA Swmndard K5-422-A for talanced circuits wnd RE-423-A for unbalanced cirguits. These new
standards permit much faster wansmisgion speedy and will alfow larger distances between the DTE and
DCE. The maxinum transmizsion speeds supported by RS-422-A and RS423-A cirenits vary with
circurt length; the normal speed limbts being 20K bits/s for R3433-A gt 6l m.-:m-;ﬂ.{i! fth.and 2M bis/s
for RE-422-A ol §1 meters (300 8}, These speeds or distaness can be exceeded in rpacial am:ﬁnamas by
uzing lowrer speeds Fnr Iuﬂg d:mancr:a, and the reverse, _

Another majur difference hetween RS-232-C and RE-449 iz that reo new mnnﬁ:fnrs hove been spﬁmﬁeﬂ
to alkow for the additionsl pina needad to support new circeif furctions and the balanced intetface circuits.
e comnectar is & 3T-pin cinch used oo Gecept most dats commumnieation: applications. The othoris s
E.ma-pm cingh nsed in applications ne-:mng secondary clunnel funetions, These are t;.qnuu]l}- saxme of the
ngw !::r;uu.ﬁs that have been added in RS-449, tu support kocal and remote lnnphan:k testing and standby
chamne] selaction.

The change from RS-232-C to RE-449 wifl iake some time. T!'iaréfu_re. ﬁt:}r ap;}ﬁu'atinui that are

interconpecied between RE-232-C and RS-449 must follow the [imiations of R8-232-C, which has a
oormal speed of 20K bits/s ai a masimun: distapce of |3 meters {50 /).

b4



. CHAPTER 2
INSTALLATION

2.1 SCOFE
This chapter provides ali the necessary information for installing and testing the KMS1 1-P nucroprocessor
subsystem, A checklist, which can be used to verify the installation process, is alse included.

2.2 UNPACKING AND EXAMIMATHON .

The KMS11-P ¢ packed according to commercial practices. When unpacking, remove all packing
materinl and check the coninment apaingt the shippine List { Table 2-1 contains o list of (the wems provided
for gach configuration). Fxamine alt parts and carcfuliy cxaming the saodule for obvions damage. Repnr'r
damages or rhortage (o the shipper and inform the incal DIGITAL office. .

2.3 INSTALLATION CONSIDERATIONS
Instaltation of the KM511-F microprocessoryiine wnit subsvstem shonid be done in four phases: - -

Phase 1 — Preinstailation Coosiderations

‘El’m*ii“}'.a:,r'm:-:m re:qﬁirmruﬂnfs, system position, and confipurating n.:quiremeﬁlﬁ_ .
Phase I Microprocessor Instaliation

Configure, mstall and verify I'Jllm’ﬂpI‘DﬂCh-SDT module via the nmmpnam dingnostics., .
Phasze 3 - Line Unit Installation

Configure the jine unil nedule tor the customer application and install the cabie, and venfyrit
viz appropriate diosmostics.

Phase 4 — KMS11-P Systein Toxting

Yorify the K651 1-F microprocessor uutl-s}r:m:m uperaunn 1.=-11.h the functional f.imgm:-stlu
and IysieMm aXarciser programs,

24 PREINSTALLATION CONSIDERATIONS

The following fist (T able 2-1) shoulbd have been considered beiore ondering a L_h{h] 1- F GHArAUTIC AR ONE
interface, to make sure thal the syslem can sccept the KMS11-P, amd thal it can be mstatled conreciiy,
These stepa shoeid aizo e verfied st instaliutien Groe,

2-1



Table 2-1 Option Packing List

Option Part List Desenplion
EMEIP-M  ME20G Microprocesror modnle
- ME203 Linc unit module
BCOES-1 Module inferconeect cable
H3254 ¥.33 module test connector
HAiZ55 RE232-C/RE422 A/RES423.A

iest Conmector

EE-EMSi1-IN  KMS11-P Instalation Manual
EK-EMEI1L-TM  KMS11-P Technical Manusk

ME 31173 Custorher pist set
Driagnostic Peekage (as applicable)

Ch-EMS] Foax - Cubinet Kity
: . - {Refer to Appendiz F2)

24.1 Swtem And Device Positioning

24.0.0  System: Positioning - On systems that contain many bigh speed Direct Mamuty Accoss
{DMA) devicas, there 15 a chance of unaceeptable bus fatency, To help prevent this from avcurring the
meareT the physical position of the KMS11-F o the mamory and CPU, the higher the TIMA device
priority.
24.1.2  Device Pogitlonting ~ Thy KMS11-P resds rwo hex-height, Small Peripheral Controller
{8PC), backplane slows (two adjucent slods are best). A DD11.C e DD L-D baskplane can accept the
EMB11-F. : .
CAUTION

Each KMS11-P needs approxcimately 10,5

amperes from the +3 Volt saurce. Check to make

surc that the supply is capahic of providing 10,5

amperes per KMS1I-P.
2.4.2  System Requiremers .

1. UNIBLUS bading

ME06 micropmcessor 1 UNIBUS de losd
% UNIBUS ac loads

MEB203 hnc unit Mo UNIBUS loads

b

Porrev Requirements

Check the power supply before and aftor instaliation Lo make sure the supply is not overloaded.
The microprocesser/line unit total curment requirement for the £33 volt supply is approximately
0.3 amperes. Alse, the modules need plus and minus E3 volts. Power reguirements for the
micreprocessoniine unils ave listed in Table 2.2

2-1



Table 2-2  Yoliages

Maodule Voltage Rating Maximum — Minimom . Backplane
{Approximale viloes) Volame Voltage Fin

MA 206 + Svolis al 7.5 A + 3.23 + 50 Claz

MAENI + 5 volis at 3.04A + 5.25 + 30 COC1AL
15 volts at 0,154 +13.75 +14.25 CIGI
- 15 wolts at 0.2A -~ 1575 - 14,25 ilR2

25 MICROPROCESSOR INSTALLATION

2.5.1 Backplane Consideralions
Perform the following on the SPC slot that will contain the KMS1-P, D6 206 microprocsssor modute

(selacted af pre-installation].
1. Verify that backplane voltiges sre within the specified wierances kstad in Table 2.2,

2. Tum system power oif and remove the NPR Grant {WNPG) wire that runs Berween Cai i and
CB1 oo that backptane slot for we ME206 module.

MOTE

Make sure thiz jomper is replaced, if the micro-
processor 1 removed from the zystem,

.52 MEXM Considerations _
Perlorm the fellowwing on the KAS11-P ME20H microprocessor mosdtle:

1. Make sure that the priority plug (level § ]:rrm-'idml} i5 cormectly seatad in ite socikset,

I Werity T.hat_j:ump-ﬁ.l W1 [ ME200)is installed { Fipure 2-1). This jamper shoukd not be removed in
the fiek®: it iz removed only during avtamated module testing at the fa.:,mnr to inkibit the

osciliator in the microprocessor lock liygic,

J.  Setthe switches at location E£ 29, sothat the module will respond to its assipned address. When
a swilch s OFF {opin}, a binary 1 is decoded; when OM {cloced), 8 binary O & decodad. Mote
thut the switch indicated *17 (Figere 2-2) controls address big 3, 2" 1o address bie 4, '3 (o
address bil 5§, and 30 on.
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E 31 wLETON SELEST i7-PULE S Tou;

[ #8 AONFERS SF-F0T |1 0-PHE ST,
EBZ-sy PROGAAM TIRCEF SELECT |&-FOLE SWITCH
W BLWaYE (N
WA ROIMALLY M ICUT TH SISEELE KRS -3 COR TP O AT L

QEM&;_EHL“E_J} 4. = 1
= i
L 1
R L= 1
il " ;
(F2) (el
rl ] ol I i S ol I
. ) EETH
Figure 2-1 MBR206 (KMC11-B) Switeh and Jumper Locations
M5 _ | 5R
15 | 14] 13 1.'@.11 | s]e ?!ﬁi"',.f_i.ﬂ A ERE
1 T 5 SWITCH FRCK E 19 i § 11 o
EATCH NG (510| ) S| By SEf 5L F E4 ) 53 524 51 | DEVWSE ADD.
[ OFF | Th0n G
LFF . Gaeag
{WFFRFE TEOOA
QFF TG40
[HF GFF TEDOED
AUFRROFF TEOOED
QFFY OFii g OFF FE00T0
QIFF 14070
larr TEQER0
QrF §oakF ! FEIE0 -
i =
arv [ e Pk
0OFF OFF SRR
DFF§ OFF TECED
DOFF § UF+§ GFF TEO M
OFF TEVOQHE
DEE TREZO0G
OeF | GDFF ?’EE‘IDU
| orr w4000
MWOTE : Bemzieh o sqapoei 1o bypool onz on the UNIBLE
C-Th |

Figure 2-2  ME206 {KMC11-B) Address Sclection
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SVWITCH PACK E128

A3 A2
= 13 5 6 7 B 9 30
& .

L1 e

Figure 2-3 MB206 {KKIC] 1'-B} Doviee Address Switch Pack Lavout

4. Veortyor selection i=-done using switches one to gi, at location E31 (see Figure 2-4). When &
awitch is OFF (open) a hinary 0 is decoded | when ON {closed), a binary 1 is decoded. Note

that switch “1° contrels vector bit 3, *27 bit 4, and 20 oo

MEE 15E
1% (14313 f12 311 [1a} 4 8 F) f Gl 4 3 2 1 o
Ly 1 ] 0 LF] 4] 0 SATCH PACK E31 1 b u
SWITCH ME 561 SE | B4 ) 53] 521 571 | VECTOR AaDD,
{00 1 ON 30
On | On M 314
ON { DM (413} 320
M| O QM 1 [ 330
OnN ] DN Ol 340
OM | OMEOR A On 260
CHd | DRy ON G OM | 3N 370
| 400
o oM 5400
on Y O £00
O | ON | O FLE
MOTE ; Switah DM produces iogical 1 an tha UNIBLS
. [t ]

Figure 2-4  MB206 {KMC11-B) Veetor Address Selection
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SWITCH PACK E21

T e 2 ¢ 1
E Qggggig
E o= _

frem— 1

| NOT LISED
YECTOR ADCRESS
RELECTHIN

MR

Figure 2-5 MR8 {KMC! 1-B) Vector Address Switch Pack $ayout

5. Jumper W3 is pormally IN and should only be removad if the EMCI1-B is nst to coaltol
ACLO.

6. The micioprocessor coltaing & timer 1o run cert&in protocol Armware. Ttis imporiant that bmer
w!uea are et accurataly before ingtallation,

The MEI06 REY 1 micropricessor contains A switch p.'.l.r.,k at location BE82, which e azed o
seleet the value of the propram timer, ES2-8 ON provides a timeont value of 1|5 milliseconeds;
OFF is 75 micresaconds (ESD 1-7 are nod wsed),

NOTE

Muidce sure that the program timer sciocted i5 (15
millisecond when used with the KMS11-Poption
" (EE2-% iz ON). :

2.5.3 MBEZ06 Insertion
[, Curefully imsert the MEZ0G m:nmpmnesmr treodule inde e selected SPC slot and parform
the fallowing Easke.

2. Tum systom power ON wmd verify tha the baukplun-: woltages are within the specified
tedermices listed in Table 2-2.

3. Loed and expouie the MB2OG siatie dizpmiosdics, parly ome and twa (e lest coanecions ae
ieeded).

a. PDOP-11 sysiem

ME206 Static Teat 1 CZEMB

MEX06& Static Test 2 _ : CZKMC
b, VAMX.1]1 sysiems

Microeprocessor Repair Tevel Diagnoatic EVDHA

biicroptocezsor Level 2 Diagbostic ESDFHR

Chapler 4 prowvides additions! mformatéon on thess disgnostics, On getting a minimom of fve error-frae
end pasges, praceed (o the ME203 line unit instyllation section,

2-h
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26 LINE UNIT INSTALLATION.

The MB203 ling unit is a universat module with varicus types of inte face capabifities. The MB203 line
vitkt ey TGt FII'I.EI:IL any ac or de loads to the UNIBUS systemn amd takes power only from the hackplane
glot in which it resides. Al deee and control sisnals flow inroe ond ow of the Line unit vis u RCOSR cable 1o
the microprocessor, Because of the various MB203 applicatlons. the coufiparations for euch may be
different. and are setected via switches, jumpers and diffe rent cables. Toprovide & better undarstanding of
these variations, a number of tables desceribing ¢ach switch pack, jumper and cable functiom (as listed in
Tubde 2-7) bave been created [ir reference. Table 2-3 Heb the normal M3203 line uni configuration for
the diflerent Lypes of KME11-P opuions, Rafer to the following sight points a5 8 goide.

1.

Tabls 2-4 Jumper functions - These jumpers are vsed o select varicus interface standard
- patameters and modem iolerface sigadile, depending oo applicotion snd modem gype.
CAdditional DIP switches are ovailgble onn the RS232-C Bulkhenad Panels for additional

infarface sipoal sefaction. (Refer o Appendia T3 ]

Tahle 2-5 Switch Fack B39 lungtions - This awmh pack allows cotrect selection of intdefoes

 driver and receiver eontrol logic and differant fing speads for varous applications.

. Table 2-6 Switch Pack E171 functions - This swiich pack i a0t used in the KMSI1-P

application,

Appendix F2. Cabinet Kits Description - This appendix lists the functions and uses of each
cabinet kit used with the KM311-P_ {Shows the cables and fest connactors. b .

Figure 2-6 shows the jumper and swilch pack positons oo the ME2Z03 line unic
Figore 2.7 shows the misroptacessor and line unit installation.
Figures 2-8 and 2-3 show the module furnaround le3|. n..ur.nﬁn..iura

Swich pack E134 b5 not used o the KMSi1-P gpplization,
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Figure 2-6 ME203 Line Unit Switch and Jumpes Locations
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Table 2-3. Normai M8203 Configuration
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E——— - : b S e e —— —— |-
31-4 TFF « OFF COEF QFEF
ix ary boow - OFF (HF
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Frcl B2 57 OFF SFF £aR Wizo
Tahle 2 5 8% Oy e (N o
s oaef . I O O
s QFn __ [ OEF OFF L.‘H“P
e I gl & MEIT 1ISE L] | MNiT LIsHER MOTLEED HU'.[ LIﬂ!'-.IJ
' LI - I
uck | me | NaT USED NOT USFT NOTTAED | MOT USED
Turle 3.6 .r - e
&N NaT USEDY . - WOTLUEEDR WO LSRR ; NOT DEED
c svmoleciam, s :
| =8 OFF CGFE I oFF OrEF .
ikl b . | S i e
Puck E139 iy fIFF . OFF i UFH OFT
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For 3 cosmpsbes: r_'-m..ml.ncm 4o iHs cuhinst kurn rﬁfﬂ:ll;'l Apqindie F.1.
ET.APY
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Tahle 2-4 ME203 Jemper Functionr

" Normal T

Jumper Config Function

Wi ouT Clear 1o Hemd ELASY 35

Wi ouUT Dara Mode EIA/V .35

W3 our Receove Darn E1A

W4 ourT Reeemve Cluck EIA

Wi Ut Receive Reedy El1A

W QuUT “Tranamit Clock EIA

CWT -_I_N Signal Rate Indicate - Whea reioved, opens
signal to interfoce in RS-422-A and RS--HE-C
maﬁgumu:uu

Wa ™ Drata Mode (T"atr 'i:tﬂmdﬁ} Whauremm%d., .
Operts sipmah o interiece in RS-$22.A7423.A
cembigurations. It has no eifect in R5-232.C. .

We - T MNull Modemn Ciock — When removed the signal
amplilude is lowered below the imerface
standands 50 g5 nor o greata mm;"f’emuue in
BOME TG - -

win 3] Tcrmirlal Heady - When removed, il opens the
Simpl o modem  in REJ22-A0423-A
comfiguratoms,

Wli QLT Feceiver Ready (Carrier Defesi) — When
matalled, it zbbows this zigngl o e o 2l all
times, This could cavse & problem with the
miceocods since the Universal Synchronous
Receiver/ T ranunitter (USYRT) will be enabled
all the time.

Wiz N Terminal in Service (Make Busy) - When
rermived, f cpens this signal to the modem
some modems will noi answer the phoas and
wil| ke put in Analog Loopback whes: thiz signal
iz aeserted,

Wl M . Oiedllator Enakle — To be removed enly fior

factory autcanatic testing. Jumper should always
be ingtalled,
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Yable 3-4 ME2031 Jomper Functions (Cont}

MNormal

Jumper Config. Fanetion

Wld and ouT S6K Bandpass Filber Lnable — With these

Wls ouT | jumpers installed, the bandpass fiker is iimited
to 56K b's. Used in special applications only.

Wi6 ouT Switched RTS-CT'S Endble - When this fiumper
18 islalied, i ensbles the Regussl To Send
interdoek in the ME203 fins undt which inkibita

. assétting RT3, antil CTS i dropmed. This |
e 'ihnuil:l never he installed wh-m the
KM 31 L-F s opergting with 4 modem thal bas
the constant T3 option installed,

WiT QUT H&!H.‘-’upiax Lockowt Enable -~ Whan this
nmmper iz instatled, i enables the MA203 line
urtit balf-duplex lockowt teamuirs when half-
duplex mode is selecied, The Inckoul feature
clizsabded the ransmitier or regctiver when the
ather {2 petive, This jurper 4pplies onlyto half-
duplex applications, It amst dot b mﬁialled for
fuil-duplex applications. -

MNOTE
Jumpers WG and WY are motoally exclusive.
Oniy one s the other may be installed, not bork.
Also, these Jumbpers are provided ondy on ME203
imedules REY E or later, For modules up (o REF
0, refer o ECO-MR203-ME-007 for details of
jumpers,
Table -5 Switch Pack B39 (Z) Selectons
Switches Function
-4 Mot used in KMS1-P
3= Interface 5¢rmmn - Selects ¢orrect drivera and n..cnh ers (or gach interface type.
Fnterface T‘.'IH. - SW3 5Wa SWi
KS5-232-C R8-423.4 OFF OFF OFF
¥.35 OM ¥ T (O OFF
RS-422-4 " OFF OFF ON

211



Table 2-5 Switch Pack E39.(Z) Sclections (Cont)

Switchey Funetion

B30 Line Speed Sefection - Selects modem speed for null modem appiications, end disgnostic
testing,

Switch Ywitch

Speed 8 b 10 Speed @ u 10

Mot used O ON - ON 192K ON (Wi OFF

Mot used OFF oM ON 9 6K OFF O OFF

Nt used OM OFF oM 48K N OFF OFF
© AHK QOFF OFF O TAK OFF OFF OFF

MNOTE
Switch OFF equals a logical one {1).
Table 2-6  Switch Pack E121 (¥) Selections

Switches  Fuoaction . ' ' .

1-R These .aw:;-r.:hns ae 'l:u:rt waed in the RMEI 1-P opticn. They are physically cormectid {0
Register 16 with switch 1 being ﬂ:l.{! feast smﬂmw hit {155) and switch & the most
significant bit {MSE).

Q-1 These switches are physically connegted to IBLIS Register 1T, bit 2 and 1.

They muzt be off for a diagnostic purpose only,
NOTE
Swich OFF ﬁ:dunla. a logical one (1),
Table 2-T Swiich Pack E134 (X)) Selections

Switches Function . .

1-8 Mot used i the Kh511-P option -~ These switches are plysically -C-;Jﬂ]'wf."i-ﬁd. e TBLTS
Regigter 5 with switch 1 being the least significant hit and switeh 8 the most sipnificant
Bit

g Alto-Answer Eﬂ.ﬂ;h[l.': - Whett the switch i5 in the ON position, oele-answer i3 disabled,

When the switch is im the OFF pouition, auim-soawer is epabled, This allows the KMSL1-P
to momitor ring ingicator {RI) and datz set ready (ISR to apawer and control insoming
calis, Control is eutablished using 2 20 second call set up timer, This switch muzt be OF F

“for the KM SLL-P option.
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Tabla 2-7  Switch Pack EV34 (X) Selections {Cont)

Switches Funcétion

10 Mot wied in the KMS11-F option - Swilch s physically
conpected o IBUIS Kepister 11, bic 5, -

NOTE
I. Switer OFF equals a logical one {1).

2. e KMELL-Pisinstafled on a swirched line,
El34 switch % must be piaced in the OFF
position o allow the KMS!1-P to correctly
control Incoming cills.

6.1 MBS Cansiderations
Configure g}l approprinte switch setting nndJmnparr- on the MAZN3 line unit modile g rezommended o
Table 2-7.

CAUTIHOMN

IF the customer hus addifional nesds, because of
modent resteicaons, make sure that the line unit is
configured to the needs of the custowner. Use the
information cogtaiced in Tables 2-4 10 2-7.
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CORMECT VAR CABLE +

i 3254
TEST COMNMELTOR

H 314h
TEST CONMECTOR

CAOMMNECT CABLE FOR
AZ232-C OF RS432 OF
BS4qz3 +

MAINTEMANLE LEDE

TRANSKET DATA (1313}
RECEWER GATA (D121
REQLIEST 7O SEND (D14;
CARRIER {041}
HEARTREAT :Di R} -
SIGNAL DLALITY (i

.p-"j.f
1'.'-.--.
]

] ;
Ilf/

|/

L

* HEFER TO APPEMLEX F.2 FOR DETAILE

“‘ti] . ]
e, 18,01
203 jmszﬂﬂ
0 LINE UNIT | e nicROPROCESSOR
ik -
o
]
g @ ,
] j J3 o
H
_E.ﬂ-'"‘:““] it
--"'"."'.—.r- . 1
: "
i
: ]
b= b — = o=
e e

DESIGHATION | BESTAIFTION
3 ON INDICATES UNIT 18 TRANSENTTING A STEADY STREAM OF 1z
02 OH INDICATES LINIT 13 RECEIVING A STEADY STREAN DF 1's
14 ON INDICATES THE USYRT 1S READY TO TRAMSMIT WHEN CTS 1S DETECTED
C11 N INDICATES CARRIER {5 PRESENT AT THE RECENWER
D16 HEARTBEAT '
210 ON INDICATES CARRIER PRESENCE AND OFF INDIGATES CARRIER ABSENCE

Figure 2.7  MicroprocessorLina Unit Installation

2.6.7 ME2D3 Insartion

1. With svstem power OFF, cacfully insert the MA?03 dine unit module inlo the CIHTBSE

HC IR

backptane slot {usually sdiacent to the micropeocessor} and petform the followiog,
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Interconnest the lme unit and the micioproceseor ueing the BOCOSR-! cable. One end of the
cabiz is conpected to J1 of the MA20G microprocessor module and the other end W J3 of the
M31I03 line wnit module. Carefully bend the cable back o the right, close against tho
componont side of either the microprocessor of Jine unii modals, 40 ps 1o At itinto the mounting
box, Refer 1o Figore 2-7 for connecior layoues.

Insert the appropriate module tegt connector into ihe correct line unit connector, a8 speciffed in
Tabie 2-3. Muke sere that the tesi eonnecior iz inserad with “SIDE 17 (etched on the teat
connecior) vistble from the commonent side of the line unit. See Figure 2-7 for test connector
kayou,

Schematics and outliee drawings of each module termarcusd tes) spnnector vacd with the

_ EM3S11-P are provided in Figures 2-E and 2-9.

Turn gystem power ON azvd pericem voltage cheoks an the ling unit backpfane slot, Make swe

© thai the voliages are within the specified toleronces, g5 Huted in Table 2-2.

Load and execiite the MEZD3 static dingnostics, parts one and fwo, with external maintenance
mode selecied, - _

b, PDP-f1 Syatemn

CZDME — M8203 Static Diapnostic 1
CZDMS — MEXD Sratic DHagnosds 2

h  VAX-11 E:.rstémé
EVDOMA -- MB203 Level 3 Diaggnostics

Chagrer 4 provides delsiled information on thess diagnestic routines. On geiling & minimum of
frve ervor-free end pusses, with the module turnoroaed 1t eonnector instalied, proceed with
steqn O

Resvwve the ttewiuly tumarbund test connector amd cosnect the spproprizte cable to the correct Berg
comgector for the KMS! 1-F option selected, Refer to Appondix F for detailed infermation on
cable requirements and ic Figares 2-10 and 2-11 for sysem cable confignrations.

CAUTEIN -

Make yure that all cables mounied in the MR206
und MBZ03 are correctly insinlled atd sested in
the Berg conneciors.

Insert the appropriate cable turnground test connector in the end of the cable, Refer o Higures
2-10 and 2-11 for the specific test connector. Load and execute the ME2G3 static disgnostics
specitied in step 4, using the exiomal maintenance mede, selected to verify the module ard
cable. On getting a minisum of Fve error-free passes, proceed to the EMS1 1-P System Test
Procedures.
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ML CLE 4+ —a= I‘:E-H
REC CLK + —-—-l—u——[‘gr
TH (LK 4~ -
NULL CLK — —-se——tae
REC CLE = et J1
TH CLK — ——e ;’1 ﬂ; —EI
TX DATA - —arib 1
HDATA ~ s . s N
TH BATA + : | T
R DATA + e
HTS et +
£T8 it
REC BOY EE .
TER ROY . SIDE 1
DATA MODE s E | | H3z254
CTHINT . o
REC INT et e N
S S L
REC 4NT il ]

E AR

Figurc -8 H3254 Module Test Connsctor

257 KMELI-PSYSTEM TESTING

The final step in the installaton of o KMS1 1-F subaystern is 1o orevcise the microprocessor and Line wnit,
a5 one complow it on the VNIBLIS system, and over the communicstions link. Tins is the fost teatng
that witl use micTocode !D-‘.ld-ﬁ‘d inm the microprocessor.

2.7.1  Functional Diagnostic Tesbng

Make sure that the zpecific ¢able twmarcund test conmecter, for the selacied KMS11 P option, slavs
imstatled at the énd of the cable. Load and execute the KMS11-P fenctional dm,gnmucswrﬂzthe Externnd
MMode sele::ted Hee Chapter 4 for deradls of this diagnostic pese.
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42
SEMD COMMON - (:;\
RED COMMON —n G |
TER IN SER —mree—S
INCOMING CALL X1
TER RDY + ——t r::En ,
DATA MODE + — et
SEMD DATA + .
REC DATA § ot |
SEND GATA - ""'-g"
REC DATA - -—.P-----L.HWJ
NULL CLK 4 ——t—%
SEND TiMING + - E
REC TEMING + —= -~ 42 ol
EMLILL R K - e E:-E
SEND TIMING - ;-g [ﬂ E
HELTM;:;E: : Y k + o+ o+ + + +
TS+ L - +
REC BOV -+ _*'"'"T?"E' - L + o+
NEW SHGNAL = - _ t o+
SIGNAL QUALITY ——a—j ML | S1DE 1 +
SEL SIGNAL RATE —a--—-—“ﬂ-u—r + o
SIGRNAL RATE N = LIL T TH2
*SEC SEND DATA ~—=—t—=- ] .
"SEC REC DATA —=—f—e-t—
SEC RTS > |
o SECLTS ses " :
LOCAL LOOP -5
TEST BADE —|I—-—---E|r5----n._..j
SEL STAND BY e
STAND RY IND e b E
FTS - vt B
PO s
REC RDY — — e
BATA MODE - wmtmmfes
TER RGY - —=— \E) J
* MNOT BECLMRED FGA KMS 11-P
*t AS 449 SIGNAL — TERMINAL TIRIMG
R TH

Figore 2-9 H3255 Madule Test Connector
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1.  PDP-11 Systems
CZEMR - Functicnal diagnostcs
2. WAX-11 Svarems
EVDIG - ME203 Level 2R dingnostis
Om gotting 8 minimum of Ave error-free end passes. proceed to Section 2.7.2.

2.7.2 DEC/X1Y System Exerciser (PDP-11]
The DEC/X1 1 system axerciser for the KMC 1 1-8 {MB206 module) can be run i check le L/NTHLIS
activity (CXEMA},

LT Final Cable Coancctions

The fmal step in the insiallabon process is oo rettirn the EMS11-FPio s oomal cable connections, either
ey the approprisie modem o 0 the disutbution panel. The KMS§1-P system cable diagrams in Figures 2- 10
ard 2-11 have been inciuded to help show cable layeut for the varions KMS11-F options, Beferances o
specified locations of the different test eommectors during diagnostic testing ave aleo incloded.

2C0ES BLOES-10 Ev:"_a“f-"

D e W s e e i e Ry 2321
|mr‘_ ;;‘I__ ia[= |—’ ~- — MDDE
LY T [eEmmEl feh o e "'3"5 —
! i B 33.:“3# s CaBLE TEST

MBZCE MICAOFAOCESSOR MAZ03 LINE UNIT ™ £ FOMNECTOHR

Qi “.12 TEST +125
me o by J _J COMMECTOR _
§ el f HI25S

RE332-C CONFRGLURATION

(e
BCOES1 peoss10 |- 5,;,,5
e - - o ma " e s Ra-}3i-A
; 2 \l [ .,.,.3{.,.,.:3.']] MOCER
+H I_-H- -"_r]s ¥ | R i' ‘

Thah EmmE =h
J1 I3

he@2ob MILAOPROCESS0OR

Waz51
3001 Has1

THITEE 112 HAMEL

o =3 1]

AF4d-A CONFIGURATION

* WOT SUFPLIER WATH THE CABINET KIS
** R~ RIBBED S0DE
b = SMO0TH 5K

[ZTH H

Figure 2-10  Remote Sysiem Cable Disgram for R5-232 and RS-422
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Figure 2-11 Reomrote Systemn Cable Diagram for RS 423 and V.35

2.8 EKMSII-FINSTALLATION CHECK-OFF LIST

PHASE 1 - PREINSTALLATION CONSIDERATIONS

k.
s
3

Syarem positioring (2.4.1.1)
Dwvice positioning §1.4.1.2)
System requirements {2.4.2)

UNIBLUS loading,

b. Power requiremients

g Interrupt pricrity bavel is §
d. KMS1 i-P device sddress
e. KEMEI1-P vector address

PHASE Z - MICEOPROCESSOR IMSTALLATION

I

Unpack KMST11-P cption and vesify that gll components are
present {Table F-1 and Appendix F-2.}

With power ON, verly sclecied SPC backplane voltapes
{2.5.1 and Table 2-2).

2-1%
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10,

L.
12,

Turn power OFF and remave NPR Gran (NPG) wire on
selected SPC backplane slot — CAL, CB1 (2513

Porform resistance checks to make sure that there are no shorts
to ground o the backplane (Table 2-2).

Make sore that the module is an ME206 and that W1 and W3
are correclly inetalied (2.5.2 stepe 2 andt 5).

Instail enrrect deviee address as determined in Phase [ (2.5.2
steps 3 and 4 and Figure 2-3).

].nér_aJ] gorract vector addres: as determined in Phase 1 (2.3.2
steps 1 and 4 and Figues 2-4).

Tnstall gocrect switch sclectod fepurey (2.5.2 step 6) [EJ2-8
DN},

Make sure thet Priordty Plug E77 s ELER:I amd that 1 s
corepctly installed {2.5.2 step 1)

Install microprocessor modula ME0E into selected SPU h]nd.
[2.5.3).

Turn power ON and verify voleages {2.3.3 and Table 2-2).

Losd snd execete MEIOE Sradc Diagnoetics (2.5.3 am'.l
Chapter 4).

PHASE 2 - LINE UNIT INSTALLATION

1.

Tnamll e correct jumpers and switch sclection for the
appropriate KMS11-P option, Use Table 2-3 o Gl set up the
Limws aitvit and if additional features are needed, soler o Tables 2-4
to 2-7 {2.6.0, Figure 3-5 amd Tabla 2-3).

Also refer to:

Tabie 2-34  Jumper Function

Table 2-5  Switch Pack E39 Functions

Table 2-6  Swilch Puck E121 Functions

Table 2-7  Switch Puck E134 Functions
Important switch/jumper verifications
Be sure that E121 switch 9 and 10 are OFF [Tuhle 2-G).
With power OFF, carcfully instaff the MB203 Bne unit
adjacent to the microprocesgor, with ingercotnecting cable
BCOER-01 in J3. The otherend is installed in J1 of the MA206
microprocessor (2.0, 21

Correcty inzert the coreect moduie test connoetor in J1 and J2
of the ME203 line anit {2.6.2. Figure 2-7).

2-20
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Turn power OM, perform voltage checks, and mijust i necegsary
{2.6.2 and Tahle 2-2).

L.oad and execuie the MB203 static diypmoutics, with module
test connecrors H3254 and H3IZ55 installed (2.6.2 and
Chaprer 4).

Remove module test connectors and install the approgwiate
uplion ceble 1o gither J1 or J2, az neoded. {Tahle 1-1 and
Appendix F-2 and F-3), Inzent the appropriace mrneround test
eoneclor gt the end of the cable,

Load and cxecute the MB203 siatic diagnoslics i External
Mnde to verify cable oonnections (E 6.2, Tuble 2- 3)

PHASE d - EMS11-P SYSI'EM TESTHG

I

Witk cable ntrnaround (est connectors installed, joad end .

axecute the KMSII-P funttions] dingnostic test (2.7.1 and
Chapter 4].

Confrpure and execute the DEC/X1] Sysiem exergicar to
include the EMC11-B.

Remova ail cabie iest commectors, if instullad, and mu.n.ect

appropriate cables io the modem or distibuticn panel (2.7.3
Figures 2-10 and 2-11).
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CHAPTER 3
PROGRAMMING

3.1 INTRODUCTION

This chapter gives an imtroduciion to thc fnmical struciire of the proprammable Conteol and Status
Registers (C8Rs) and their operation aad bil assipnments. It alse provides information usetul for
developing firmware programs compalible wilh the KMS31E-P heu'dwa:e,

The MEZU6 Microprocessor { KMUT1-B) registers, and the M3203 Lins Unit regiamers Are eomplately
detailed in this chapter. Before trving (o program the KMOC1 1- E refer to the Fmgrsm_ngmunuui Fus this
device — ducumeni number Y-PO23C.00,

3.2 LOGICAL ORGANTZATION (MF REGISTERS

Figure 3-1 shows the geweral logicul c:lrgam.:num of the varfous registers of the KMELL-P ﬂ]:ll:i the CPLT
(P11 or VAX-11}, and their imleractzon, 1t e imporant to andersiend that the data paths named
OBUS*IBUS* and ORUS/TRUS ane nol necesyaitly separate physical buses, bot onby fogical
assignmants poedaed becanse the micro-P { microproceszort has only a Lmited addressing copabiliy of four
bits [ 16 ardresses), It is abso impartant to understand that the vasions registers refarred to are physicdlly a
mixiure of acteal memory registers. discrefe hardware rapisters (flip-flops), and registers nternal to
Integrated circuils,

The repisters described ia this chapter sre colled CSRs (Coniol and Stans Regisiers) because they
cotitain eontrol sl status information seeded for eorrect operation of the hardweare, They arc gluo calied
micro-F SRS because they can be accessed by 1he micco-P nader program contral, Some of these
registers ave also accassible to the CPU [FDE-11 or VAX-11), for interacdon beiween thd micre-F and
the CPL UNIBUS system. When viewed from the CPU, these registers are called UUNTBLUIS CHRs.
Regizters that need simuliamecus access from more than one source have their physicat locatiom in the
MEX06 multiport RAM.

NOTE
DUTBLS* and INBUS® sie also trumeated 1o
GOBUS* and [BUS*; they are the zame, OUTBUS

and TNBUS are slse ouncared to OBUS and
IBLIS: they are the same.

The description that follows will first cover the CPU CSis, then the IBUS*OHLIZ* C5HS, then the
IBUS/QBUS C5Rs apd finally the CSRs of the Line Unit (ME2D3).

33 EMCL1-B (MB206Y REGISTERS

Lyl LUINIBUS Control snd Status Registers

Four 16-hit CSRs are weed for the exchange of informarion between the CFU UNIBUS system and the
KM 1-B microprocesaor (micro-1*). These CSBs are assipned the following adiresses withio the CPU
flomtimip address space in the 1/0 page:

ThH XKD, TOXXXKD2, TORX X, and THX X XA
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They are word addressable or byte addressable by the CPU program, When word addresaed, they are
veferred to s SEL ¢, SEL 2, SEIL 4 and SEL 6. When byte sddressed, they sre referred to as BSEL {0,
BSEL. 1, ihrough o HSEL 7.

N:CACPROCESSOR
MEILTIPRET
FEA RS
.‘”_h'__'_""‘l.
_ e \]
S ——
| BSEL |
I~ 4<,___w,,_,_ e ]
- MICRG-F HF;FIEI-'U;IAFIE
] . NPR CONTROL _jm % OIBLYE A BEsT
y [ P MISCEL i
H | Y i
T i | B, ]
Lirel s i | —
!. i I WA R R
| . B
! i |
i - 0 T
. 1 N DATA L) 17 )
% DATA (H) § : M
_ OUT DATA (LI :
OUT DATA (H1 .
NETE 1
IN BA 318 -
DLUT By -7
OLT BA BB |5 REsD —

aTe mLo 14 DATA SiHLO 10 = 0EISABUS
OUTPUT CONT i | LUTPUT CONT
IMFLIT 0T NPT CONT
MODER SN MODEM CONT
EXTENSION CONT ENTENSION CONT

__S"MT'EH w .

SWITCH Y T .

*S£E FISURE 3-6 L MAINTENANCE  J4r [ MAINTENANCE  |17)
e . S
o LINE | LIMIT

2 (e Ll

Frgare 3-1  Logical Oopanizaticn of Control and Status Fepistem
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Refer to Appendix A if dotsiled informalion on Noating address space s needed,

N Figure 3-2 shows this set of regigters. Bxcept for BREL 1, these registers have 0o bardware assignmenis

E

& and their funetion iz determined by the KMC1I-B firmware and the CPU software, Register BREL 1
= cohtaing only maintenance functions, with the exception of bit 14 {MASTER CLEAR). This register is
50 weed when servicing the KMC11-B and should not be uked for normal communication between the CPLT
e andthe rermo-P. As may be seenfrom Figore 3-1, BSEL I regigieris contained in (the muliiport RAM. Itis
:_ : also implemented in the hardware, i operato w:ﬂ'.l the: roier-F logle in order w unplement the specilwed
i+ functions.
1B 14131211410 9 8 7 8 & 4 3 2 1 O
i | ! SEL O
" A L T 1 t
- . en STEP 4P
t —e ] (CAUSES SEL 6 TO BE
[ NEXT INSTRUCTION)

RO {CAUSES SEL 4 TO BE
] : ALIRESS OF CRAR]
Z LU LOOF
i LU STEP
= 3 : MASTER Ct EAR
< uP Bk
i .
- SEL 2
) - ~ -
Q—‘. CRAM ADDRESS P RO =1AMND H1= 11 5EL 4
l’:;- o ) . o
i
X - CRAM DATA IF RO = % AND AY =1 SEL &
. oR K
3 . - .
i MEXRT 4P INETRECTIOMNIFRO =3 AND AT = 1 SEL G
£ .

[l pad Il

Rt P LT

- Figure 3-2 UMNIBLS Control and Status Registers

=+

i

< The hllmswmnh for BSEL 1 regeter are deseribed i.!ell;rw M1 bits pre read/write, {See HGTE I HL the

= etid oof thi bat dcﬁghpﬂﬁnaj

- Bit Mame ‘Deseription

: B STEP This bit, when sct, steps the micro-I* through one mutruetion cycle,
Micra-P mgele up of free G§.ne clock pulses. The BUN flip-flop should be

clogred before execvticg Lhis function.

3-3
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Bit MName Ileﬁcrlp-ﬂ-:‘!ﬂ

9 Rl Wien set, causes the contenis of SEL 6 o be executed as the next
: ingtruction when STEFP micre-P is assened,

i ] When set togethor with El kil ¥}, causes the contents of SEL 4 tobe
: an address poipter into the micrs-P CRAM memory, and catses
SEL 6 (e be the dats it that address,

11 LU LOOF Whenp sat, canses the serial sutput from the ME203 Lioe Unii to be
comnected to its seril input, internalf to the PCE, This is done at the
TT. lagic kevel, before the I_ew.l conversion logic.

12 LU STEP This bit is used with the LU LOOP bit, When LU LOOP is st and
LU STEP iz asserled, the MB203 tranamiter s single stepped
When LU STEP js clearad, the M3203 recaiver is single steppead.

13 UIndetined

14 MASTER When set, this bit wwitiafizes both the micro-P amd the Line Unie. Tt
CLEAR eruses the wigm-P clock o balt and cleses the RUN ip-fAop and the
CRAM progrurn counter, This bir is not set-clearinog and must be
cieared by the CPLT program, Ses Note 2 below. '
13 RUNM This bit controfs the micre-P clock. Tt {s cleared by bug initialization

of By hid 14 abeve, Thiz action stops the sbero-P clock, This bitmay
be st or cleared by the CPL program as needed.

NOTE

1. Both the micro-F and the CPU program can read
the multiport RAM. The CPU program can also
write Juto the BSEL 1 hardware; the micro-P
cannot do this. .

2. MASTER CLEAR shonld not be asyerted without
rafsing the CPY stamms to Ievel 7, when the
KM{C11-B is programmed to pertform bus reguesty
{XX0 or XX4). The use of an incorrect procedure
may hang the UNIRUS system, if & bus request
Faimar:t:ﬂn s [o progress when MASTERCLEAR
iz fsvmed,

3.3.2 OBUSIBUS* CSR Repislers

Figure 3-3 shows the set of CSRs assigned to this grosp, The first eight bytes of this set {addrasses 0tz 7,
are contained in the multiport RAM. and are therefore accessible to both the micre-P and the CPLT
UNIBUS. In fact, these [inst eight bytes are the same as those descrileod above as UNIBUS registers, but
viewed from the micro-P. Thareforr TAUS* 1 cuplains the same informaton as BREL 1. Therefare, as
staterd above, the other saven bytes (address O and 2 t0 7+ have no hardware assignment and thefr Aunetion
i determined by the KMCL1-B firmware and by the CPU software. -
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As Jna}fbeseen from Figure 3-3, OBLUIS*/ TBLUSY addresses 108 &3 1 TR contain Lhe NPR contral register,
the micro-F miscellaneous fepleter. two byted of Memory Address Regiator {"-.-MR} and two uidefined
registors, Mote that although these addresses ave logically contitued from addeess 7 . this gat of eipht bytes
is oot in the multiport F.Al{. bt in separate hardwars and thersfore not acecssible to the UNIBUS
Sy sberm.

3121 NPR Conerel Register — This regisior contning t.:t.ni.ml apd stalug hﬂ"ﬂmmuﬂn used to moaitor
and control PR transfers hotween I'hr.: micra-P and the CPU memory. The bit sssignments for this
register are described below.

Bit -~ Mame Deseripliog

i NPR R When sel, this bit slars the MPR jopic. It requests an PR via the
UNIRUS syatem to the CPL memory. The micro-P camot clear
thig bil becanse it is awtomarically oleared by hardware on completion
of {he requested iransfer,

H NOT LAST This bit, when set, hoids the UNIBUS systom between brangiers, It
XFEER aliows the micro-I* o meimlan UNIBUS mestership in order o
: perform mukiple tronsiers, When tie last fransfer is o be executed,
MPR R} bit choudd e get at the same time a9 this bit {I'-IGT LAST
XELR) 9 cleared, The Fn:'-li-::r:'isl:'sﬁr trancfer will then give vp the
UNIBUS sysiem.-

2 IN BALG Extended address bix 16 for IN WEFR transfers.

3 IN BALT Extended addrsss bit 17 for IN MPR transters,

4 OUT NPR Used to indicate direction of NPR transfess. H set, then transrer
oocurs from micre- P to CPLUL AF clear, the direction is reversed.

3 IHL‘-"J.R_E | " This bir iEl.'ij:ii‘-Elt‘."ﬂ when 2 paga.nvatﬂﬂw occurs i the MAR

{Memory Address Ragistory. This bit iz read only,

G MAR |2 Thix hit indicates sshen & memery overflow oecurs in the MAR
{Mcrnmj- Addrezs Fegister). This bit is read only,

7 RYTE XFEE - Thiz ]:u! controls whethers word tranafers or bye transfers ocowr.
: .‘-\"neﬁ et, bwe l:rumfun-. CHEEUT,

3.5.2.2 The Micre-P Migcellancous Regisier — This repister Iy used oo contwin contre] and slais
information connegted with WPR transfors, bat it ik oot directly used in the acteal operation of such
fransfess. The bil assigaments [u:!' this regnater AT Jdescribed belooe,

Bit Mame Deseription
0 NON EX MEM  Thisis a flag bit which indicates thuk the preceding transfer was made

W & nom-existent location in CPU memory, and an NPR S8YN
tsmeoul oommed ia the NPR logic.

i AC T.O © Thisbil pererales 2ap AC LO sipnal of hall & secoad on the UNIBUS
S¥STEIN.

2 OUT BALG I'::_Itﬂlld-&d ecldeess bik 16 for an OUT NEPR transfer.
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Bit Marme Deseription

3 . . OUTBAI7 Extended address bit 17 fos an OUT NPR tcansfer.

. 4. PGM CLK . This it Acts as & timer for the micro-P. Tt can be read 10 delermine
: elupsed time for timeoeat, Nag. Emtuzg, and 50 on. A
5 g  LATC R Read/Write it with na h.miwm HE.-E]gfLIII.EI'IL :

& VECT XX4 IF get, generatcs vector address X(4 when BR I{.Q is asserted, If

clear, genemt:s vector address XXO mhen BR R(] is pssened,

T - - BRERGQ When 501, EE]‘II:-IHH:h & s FEIuBEL viu the UNIBUS syeten at ER

: fevel 4, 5, .6 or 7. The micre- P is shipped with a BRS priority
im;mljc:i, This it is clearsd only by the hardware after the BR has
been completed.

3.3:2.3  Program Couster Register - This regiater. which is addrass 12 and 13 in the set, is the program
pounter for the KMC 11-B control semory. 1t pormailly containg the address of the next insbection in
E.RAM b b expeoled by e maweo-P. - :

3.3.2.4 Memory Address Register— This registor, wiich is address ¥4 and 1.3 in the set, isth&mmwry
pointer fo the KMC 1 1-B data memory.

g
lex,ﬁ.s.n;l__?_.?.'t“,__.q
i ATA LUy OYTE 1

W era wiGH BvTE B
T GUT DATA LOAw BYTE 2
)T DATS HIGH BYTE 3

- EA o7 14
e T I
e UT Ha 7 . &
' QUT B4 315 7
 TAAMGIAIT OO TA SHD WEI?E—D}TA Lo 10
WRITE SUTRUT mmﬁﬁgﬁ%; COMTROL] 1+
TETE T GNP GO | 92

VRITE MGDEM COMTROL REAT: WMQDEM CONTROLY 143

g
WRITTE EXTEND CONTROL scan ., EKTEND CONTRLE, 14
e e _HEAZNEWATCH X 15
T RABADSWATCH Y 16

e

o T, N
WHITE MAINTENAKDE w.ﬂ.ﬂ MAINTERNANCE 7

Figure 34 OBUS/IBUS CSRs
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333 DRUSSIBUS CSR Regikiers

Figure 34 sherws the st of CHRy evafpaed oo this grewp, The first eight bytes of this sed, {addrogses [Ha 7),
gre contalned in the multiport RAM. and are therefore nocessible to both the micto-P and the CPU
ENIBUS system. When viewed from the UNIBUS system, these repisters supply the address and dats
tifardration (6 the TNIBUS system during NPR trasefees, The secoad sight addresses { 108 to | TH) of this
#et are shared by 10 reglsters -« eight for read operativns and eighi foe wiite operations — which are all
contained in the MB2032 Lidne Unil. In addition, fwe ol the addrezses conpocted with writing may necess
foue different registars ench, uslng eatended addressing which is described below . The sbove configuraton
permits the mapping af 24 regmters within the secomd eight svailable sddresses.

3.3.31 Miero-P OBUS/IBUS CSR Rogisters ~ information contained in the first eight addresses
g] o Tg of the GBUS/BUS set of C5Ra a8 linksd with the Informatica containad in CSE 10E of the
BUSHTRIIS* kel Therefore, when OUTT NER i3 cleared {bit 4 of 2SR 108 iz cleared), the transfer is
from the CPL mamary i the address specified by 1N BA registors 4 and 5, with the dats going into IN
DATA pepisters ¢ and |, provided BYTE XFER (bit 7 of OS8R 10} is alsa ciear, :

When OUT NPR e s (hicd of CSR 10 of JOBUS* IRLIE* gut), the branzfer is fropm the KMCT1-B data

teld in OUT DATA registers 2 and 3, into the CPU marumy al the sidvwess specified by the OUT BA

ragisters 6 and 7, provided BYTE XFER (bit 7 of CRR 1) i3 aleo glear. When BYTE XFEHIs Bty beta

transfers oceur, and the data transferrad 15 always from OUT DATA regsieor 2, whethor the destination is

the luw byte ({OUT BA address aven), or the high byte | OUT BA address odd). Wote that when BYTE

giFFRis clenrand ward transfers eccar, the address specitivd in QLT BA registers 6 and 7 should always
Ve, : ' :

Mote also thoy OUT NWPE (hic 4 of CSR 10} determines the YNIBUS controf line 1, and ithat BYTE
XFER (bit 7 of CSR 10} determines the UNIBTIS control line $0. The above paragraph is expanded in
the fzilowing troth table;

Ci i RA Transfer

0 0 eVED . IM MPR

O 0 odi Hlegal

O 1 even ' Tlegal

] i odd Uiegai

I (1 svel QUT N2

1 i odd filegal -

1 1 even LT HPR low byte

1 1 odd OLT WNFR high byte
NOTE

Byte transfers are only legalin one direction, from
the KMC]1-B to the CPLT memory. Transfers in
" the opposite direction most zlways be word

tramsfars {18 bies).

134 Line Urnit C58 Kegisters

Hxamination of Figure 4 will show these as addressas 108 to 378, Each uddreay accesses two registers,
cne for aread operation, and a different reghater for a write operation, Addressey 152 snd 168, however,
are read only and cannot be directly written into, These addresses (158 and 168) are also extended by
means of erlend bils, to movide four additional levels for read operations and three fevels for write
operations. When so extended, the sccess is i the inremal repisters mside the TJSYRT integrated
circuit. Figure 3-3 shows a schematic of this configuration.
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1 IN DATA
2 CHIT NaTa
X OUT OAT A
4| i BA
5 iN BA
i) oUT B
7 OLT BA
10| THANSMIT SILD-
11 | WRITE OIIT9ULT CONT,
12 | WRITE imFLiT CONT, . S
+3 | WRETE MODEM CORT, BITS &K1 AN AX? DEFINT THE BEGISTER PAIR REQLNRED,
14 |EXTEND CONT. | : :
1: e il o 100 mm (] —— 10 cmamew P17
16 | g N ;
17 |'WRITE MAINTENANCE] ™ ~ . r ;
LS ™~ Ty " !
b - = .
~ 1B ~ :
gl READ ONLY— T |
b T
h ™ T BN ‘*::-;
~ 16| XMITDATA USYRT |~
T LE[ XMIT CONTROL N
— _] " ]
L) - ", L
L T = Ty
~ 18] BYNCCHARACTER |~
" oap T
‘-E .m.__J - Ta -
- " et =,
. s =2 .-
~  1R| SELECT QUTPLT
™ 16| CRARACTER LENSGTH

1. Reads data in and shifts the silo.

i 20k

Figure 3.5 Schemaic of QBUS CS5Rs

For eatier identifcation, sll the read registers are defined ag TBUS rogisters {108 o 178), while gl the
write registets are defined as QBUS registers (108 to 148 apd 1730, The bit sosignmenis for each registor
witl be described below.

3.3.4.1 1BUS Register [ — Read operation:

1. Stulus bity {regizter 12) are rend st
3. Register 12 staus bit 4, in RDY I, must be true before any data is read from the sile.
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.FIR BIT DESCRIFTION
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|
!
i cicE R [ nenmarn
i SILG =3:0=H "
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T 3341 -
E SHO =714 H
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¥ 1ild
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THUE I:r15rsiq'l‘il';:|1l
(NOICATES AEGISTER BITS
WALID TA AT .
UTPUT OF 51L0
Figure 3-6 1TBUS Register 10
3.3.4.2 BBUS REGISTER 10 - Write operatio:
F. Loads dats to be transmitted into the silo and shifis the sila.
2. Btatug b (BALL 3-0) from OBUS repister 11 we dlzo loaded isdo the slo when OBUS
regster 10 loads the sile.  The etatus s, if they are nesded, should be loaded firsz.
3. All bits are pleared when the 3ilo is shifted.
d.

Trats should not be wiitlen into register 10 unless status bit 4 of read IBUS l’ﬂE.'ﬂEﬁ]’ il (Ol

Rondy) 15 sk

3100
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BaLdl
BITS

-

=T H :__u: . -_.I..:.: -

B

LOAD DATA TO BE TRAMSMITTED:

TRANSHIT DATASILD

7 B B 4 ¥ Z 1 o

. . : X . e A

1.

2

3.
.

Tl e T
L]
-

M Ry

| TRASMIT
| SILo

DATA STATUS ! 21341
REG 11 b
: BITS -
——
. i

ADT I

Fipure 3-7 OBUS Register 10

3.3.43 1IBUS REGISTER 11 ~ Riad operation:

Bitz | t0 3 and 5 (switch) bave no hardware control. They sbould be set up when the mindale i3
installes v the field, socordthy to the customer link (the microeode and microprocessor used).
Refer to the appropriate Optiens Manual,

Bit O =Transmitter Undertun ~ When sef, it teans that characters have aot been provided Lo
the trensmitter fast enough, causidg the USYRT to go to the IDLE state. {Can only ba clearsd
hy the neat Start OF Message (SOM) or by clearing the transtitier. )

Bit 4 = Out Ready - The silo is ready for ancthar character. I the siio is disabled, & wdicates
that the UFSYRT is ready for another character.

Bil 6 = Qut Active ~ The USYRT is in the process of iransmitting data. I Out Active 5 sex G

Regquesat to Send ia not set, no characters are processed (check Modem Ready and Clear to Sead
bits tn TRUS reglsier 1),

Bit 7 =~ Out Clear - The transmitter is in the process of being cleared and should noi be
addressed.

F11



LikE STATLYG

r/_pr--——ﬂ LIS [ET
WRTE OUT AEG. 1] 3"““"“\ ,.-""_'"'{ TRASMIT SILO
134,10 Fw-m B :ﬂ 9 F"F‘] [ USYRAT
F:"..'L"ITEHFE K e
USED BY W o .
o CODE §/ ?/' ?/
FOR LINE
SEATUS y
STATLS gc | waA | sw foRDY| Sw | SW | 5w UNDA

Figure 3-8 [GBUS Regster 11

3344 OQBRUS REGISTER L ~ Wrile operation:

Biks 0 io 3 are hopded indo the gilo before register 10 loads the gilo, They are ased to transmit
charsoders or the Cyelic Redondascy Check {CRCY.

Bit 0 = Start Of Massage { SOM) - Used to transmit flaps (011111 10) in kit-oriented protogol,
ot iz loaded wish & syac character toses up the transmitter and receiver far data that is to follow,

Bit T = End of Messuge {EOM) — UTaed 10 send the CRUO charagter, iFCRC 5 gngbled in both
protocods, gnd the trailing fleg or syoe charadder,

NOTE

A minimum of two SCMs must be sent at the start -
of a character oriented measage.

Bit 2 ~ Send Abort — Used in bit-riented protocol (1111111},
Bit 3 = Send Go-Ahead - Used i bit-uricnted proweo] enly (01111111}

Bit 7= C!ear the ‘Frapsmit Lucmtq.r - Ol Clear {DE] {I.ELIE repister 1 1) muost be O before
foading the transmitier.

RZDHTH!Z]L_THANSMIT CIRCUETRY

BALUBITS | 7 I & l 5 i 4 3 i 2 | 1 | 0
: 1 1 . .
or NGT USED GOAH Y ABORT| EOM | SOM
1 [
| o \ }
l Y .
T TRANSMIT
|BUS BEG, 1t SILCH (FIGLIAE 3-7)

L1l

Figure 3-9  QBUS Register 11
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3.3.45 TBUS REGISTER 12 - Read aperation;

1.

b

WRITE QUT REG.12 %

WYURITE OUT REG. 14 ! )

Bita 0 o 3 = Statng of USYRT (data character in TRLS register 10} When 1BUE registsr [0
15 read bils O lo 3 are updated fo the next character.

Bit @ = Blogk Chueck Character ( BCC ) Match — Only valid at the ead of the message or after the
lust dula character (bit- orentaxd protocal whan BOM 5 sed),

NOTE

A ORE MERNS COrreat ERE, or realch in character
criented protocol. A zere meens correct CRC, or
match in bit -orlented protocel.

Hic 1 = Find of Block {:u hit -oriented protosel ) - Indicates End af Message and BCC Match
s valid )

Bit 2 = Received Abod (in bii-prigaied prolecol) — Seven ones have been receivesd.

Bii 3 = Receiver Ovarroe - Data is mot heing rermoved fas enoegh from the veceiver siln,
meaming data for this message is not valid and should be discanded. OVRER wili clear when the
rediiver i slagred (1)

Bit 4 = In Ready — The next character is ready to Be read from die receiver sile. If the sifo is
disabled; a character is ready to be read from the USYRT.

Bit 5 = LULP - This bit is intornal to the USYRT, Do not mistake it for the line unit loop set in
the microprocessor CSR O, which 5 a loop back made tlzﬂt is external tothe L .‘:‘r."li I IfRUM iz
&t nh the miCTopToCessor:

g The USYRT i run at 24R Bvibefs
b, Ifitis n set, the clock is generated Hom the Siep Line Linit bit 12 of CSRD.

Bil & = Reesiver Active - The receiver has sterred o process duda. The carricr bit M in TBUS

_ repister 13 musi be set or the receiver will not becotne a:t‘iw:

Bit 7 = In Clgar— ["he receiver circuit of the USYRT and ihe silos are i the process of being
Elear:r.i.

" AECEIVER STATUS

RECENVER
SiL0 7
- . w11-B> H UBART
( ,
N .

]

IACT J LR | IRDY | OWAR | RAR | EBLE | BCC

i?]655i4|3|:Fq|g!'arrs

L5 i Ik B

Figure 3-10 TBUS Repister 12
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3.3.4.6
I

3.3.4.7

OBUS Register 12 ~ Wrile operation:

Bit 5 = Line Unit Loop -- Enables the mainteaance mode of the USYRT, which loops the data
back interually tothe USYRT. Selects internal cluck if REMN is set or Step Line Unit if RUN is
not seL.

Rit 7 = Clear the Receiver Cirouit of the USYRT (silos also cleared) - Used to clear the
receiver CRC in byte-criented protocol.

LIME LINIT LOOF B RECEIVER CLEAR

BALUBTS | 7 | 6 ﬁi.4l31311|[]!
It EEED LULP 1 | riﬁ*r QSEér :
R
. IBUS REG. 12

AT 21
Figure 3-11  OBUS Regisier 12
IBUS Register 13 - Reed opecation: . _
Bit l} = Camier (Revsiver Ready) - Indicates thet the integral modem ot modsin Interface is
qotive. The cartier signal must be zet before the USYRT receiver processcs characters, The
carmier i used by ke USYRT to clenr the CRC rogisiers befween messages.
Bit | « Standby - References the standby ndication from the modem (see ELA specification).
Bit 2 = Clear to Sead — A respouse from the moderm esed by hardware to start sending data.
Clear to Send must be low for Request o Send (o set, With the intogral modem, a 100

mierasecond delsy occur: helore Clear v Send is sed,

Bit 3 = Modem Ready {Thata Maxde ) - The modam is in service. Used with Lhe'mv:ldﬂmimu{!ar:_e
and is 8 hardware logkout urﬂﬂquea_nq_ﬁenﬂ 1_.mti! meder ready is set {see ELA specification}.

Bit 4 = Half-Duplex — The fine woit logiv is st in the half-duplex mode,
Rit 5 = Reguest o Send— The USYRT is rendy 1o start ransmitting data and will start as soon

a6 Clear o Send is true. Reguest to Send does not seiunless Out Active i set, Modem Ready is
set, and Clear (0 Send is not set. : ' : -

Bit 6 = Drata Terminal Ready (Torminal in Servicd)— A signal to the modem "‘N:l-m the lrie unit

indicating that the line unit is available and on hine {sec ELA specification).

Rit 7 = Ring or 111:;-;:nming Caif - The modem has heen dialed and data iz tu foliow {see E1A

specification).
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- - UEYRT
} ] |

STATUS AND CONTROL OOF Mlj-DEF.-“ INTERFALCE

RA0DEM
RECEIVERS

_\'\
M A A

-~

| ave | or | Rs | sox [mobe| os srhvlmnﬂ

Lo lels alalal ]oloms
notaes

Figurz 3-12 IBUS Register 13

1348 OBUS Reglster 13 ~ Write ogeration:

1
2,

oum
.

Bil | = Select Standhy — Used whon 3 modem nterface i used {see ELA specification).

Bit 2 = Maintenance Mode 7 - Rernopte lonpbsck usmg the modeom interface and the external
modem. B is nsed 0 test the modem {zes EIA spocification).

Bit 3 = Maintenance Mode | - Local toop using the rn::—::imﬁ intorface and the exteraal modam.
Tesls the interface to the modern {soe E1A. specification},

Bit 4 = Half-Duplex — Sets the fing unit in the half-duplex mode. The line unit sither transeits
Or Teceives at any piven time (hasdware imterlovked controlling the Fae unil).

Bit § = Sclect Fréq:.lenr:f— Used on the modem interface to change modem data rates {see ELA
specification),

Hit & = Data Terminal Ready (Terminsl Ready)— Indicates to the modem that the line unit is
ready 10 recelve or tranemit data, It must be set when the modemt interTace is used, odlrerwize the
modem igrores other control signafs from the line unit,

Bit 7 = Palling— A, now function for RS-422, RS-423 and RS-449 (not defined in detaif), It is
planned io be wsed with multidrop toelems.

3-15



STATLS AND CONTARIL OF MODEM

MLUEFEE?iEiE;IaEEIII‘lUI
SEi MAIR F AN | SEL | NOT
POLL | DTR | ppeg | HOX |y 2 | 5TRY | LEER
MODEM ) ]
iNT. CIRIVER S ! -
RS REG 13 E_.._._.._.... MODEM INTEREACE

& MODEM {NTERFACLE

FACDEM INTER =

BUS REG 13 g
B ANTERLOCK

Figure 3-15 OQBUIS Register 13
1.3.4.2 IBUS Repister 14 - Bead/wilin nperations:
wNOTE
Syne charscler or =econdary eddress must be loaded
through the exiended registers. Hegister 14 is wned oo

extended regisiey control,

1. Bit0= Extendad A.:Im»gq RBitl - qunﬁ o seicct th., UISYRT regiater that is being written to or
read froom.

Bit 1 = Exlended A:i_tlﬂ:i.‘:‘_ﬁ:'t .I

Bit 2 = Enables extended registars — Starts the oxiended operation when sel.
Bit 1~ 5:1_-;5& 4 wrile eperation — This is done rhrough the extended registers.
Bit 4 = Selects a read opecation - This is dowe through the extended mgistmi._

Bii 5 = Disable the silos — ﬂ'..s 13 dong 3o that the USTRT can be logded and read directly,

=B SR E CR R

Bit & = Transmitier Eueble -~ Must be set before characters are loaded into the USYRT when
the fine unit is programmed with the silos dizabled. When the silo is enabled, keep Reguest to
Send seL

B Bit 7= Ready {Read only} - The operoton executed (brough the extended registers is
completed, Cher bits in registers 14, 15 and 16 shouold not chenge unless the Resdy bit s gk

The normal np-nraﬁun.us:'ng extended rogisters:
I. Extended address must be Lknaded e,

2. If a write, data must be loaded in write out (QOBUS) repisters 15 and 16, Set WAK and the
enghle hit
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If & read, set BEDAX and the enable bit,

4,  The operativn is complele when bit 7 hooomes trme.

-

_m< SEGLENCER

/

WRITE OUT

(_-——_-,\ QBUE REGISTER 14

=y

)

RO

>
ENA

CHESE | ADAX

WA

EMNAX

AX2

Ax1

s 14 ) a2 |

Figure 3-14  TBUE Repister 14

3.3.4.10 OBUS Regisier 14 — Read/Write operations;
Befer to Figure 315 for bit definfiions,

BALU BITS

LOADIMNG THRU EXTENDED REGISTERS

7 | s

e | 4 | 3

o | Birs

k- 2id

NOT.
LISED

LEAY
ENA

DISS | RDAX

Wax

EMNAX,

\.

[BUS REG T4

NN

=300

Figore 3-15  OBUS Register 14

748174 FUNCTION
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RS20 PRINT SET
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3.34.11 IBUS Regisier 15 ~ Read operasions:
I, A nomal read from register 13 is from a switch pack dafined by microsods, Relfer to the
appropriage oplion technicai manmal

2. Inexfended addressing mode, TAUIS vegister 15 iz the low byie of data read from the sxtended
register definad by the 2xtended address bits (see extended register deseription, Section 3,3.4),

3. The extended sddress duts is only Lrue when the appropriste bits are set for the extended
sddress, sld bit 7 of register T4 ik aef (20e exveaded registor description, Spction 3, 3.3},

L H[!’ V) S S ) S 1&_ JSE“;”'_*E
T A A Ll L

5 1 0

i
e

SWITCH PACK (X} LOW BYTE &XT

HUidtd

Figure 3-16 IR Regiswer 15

3.34.12 OBUS Register 15 — Write OpreTaLIoN:
b Avvwrite fo OBUS register 15 in normal mode is oot vakid,
= Awrite lo QOBUS register 15 is onby valid in extended mode.
3. Aoy wret OBUS register 15 is loaded io ihe exiended data register (low hyte), but data is not

ised vniil 1he axtended address i_ﬁsetu?mui WAX and ENAX are set, except AX3-15, which
must be selectsd before datu iy wotten into OBUS register 15 (see cxiended repisler

deacTiption, Section 3.3.3).

sagas | 7 | s f s 4 foa ) 2] 1] o |

LMY BYTE EXT RLG

!

\ ' DIP <70 H J

<V

TRIZTATE ISEE D OF M8203 PRINT SET)
COMNMECTION
T LSYRT}

AL

Figure 3-17 QBUS Register 15
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1.3.4.13 1BUS Register 16 ~ Read operation:
1. Sinilar bo register 15
2. A normal read is from the switch pﬂt:k. defined by microcode.

i, Inextendéd mode, the register is the high dafa byte for cxtended addressing whose data is 1::1:1}
valid when bic 7 of reaister 14 is set {refer to extended register description Section 3,3.5).

Es .?kl,. ﬁé l!) 3é, 2 . 1 5w
qf{dfg/n/c/ﬁ/f’/w

7 | B 5

SWITCH FACK 1Y) Hi BYTE EXT

. . . Figure 318 TBUS Register 16
1.3.4.14 OBUS Repister 16 -~ Wrile operation:
1. Awriteio rr:.g'l'&i.:r 16 loads dsita only into the data register for the exrended addressing finction.

2. The dats is used after the address is set up sod WAX aod EMAX are set {refer o externded
regiyter description, Section 3.3.31

pauers | 7 ] s | 5 ) 4 3| 21 | o

HI BYTE EXT REf:

k DIP <1 58> 4 /

{9EE D4 OF M2203 PRINT SET)
TRISTATE

CONMNECTION
TO USYRAT (HIGH BYTE)

HEG2 "

Figure 3-19 OBUS Register 16
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31,3415 IBUS Register 17+ Read operations:
1. B0 = line wnit mode
¢ = Bit-orented pratocs]
} == Character-orientsd protocol (imiializes 108 1)
2. Rit ' = Maintenance ciock step line unit or 24 KH=
3. Bit I = Test -Mm'lia -~ Modem attgched oo ELA intecface is in the test mode (see ELA
specification).
.4. Bit 3 = In composite ready - The receive silos are ready to receive another charactar
fmaintenance mode omiyl
5. BHitd = 0Out composite ready - i is present at the bottons of the ransmit sile for transfer to
the USYRT (maintcnance mode only).
6.  Bit 5 = indicates rhat a data bit i3 present on the output of the USYRT serial data stream
{maintenance mode oaty),
7. Bit 0 = Bignal guality indfcation - This comes om the ElA modern inledace {see ELA
specification).
8. Bit T_ == Bignal rate - This aonmes from the BEIA modem interface (ko2 BIA wﬁmﬂuﬂ}
MAINTENANCE FUNCTIONS
THANSHWHT o ’
W 7
LEYHT > —-.\ i -~ 4
Fha MODER ] '
INTERFACE >T“‘"; r I i H
TX , ST | ree I
SIGR § SiG0 BATA QLGA | ICIR MODE ECE ]UUEMF'
| = 6 | &5 | a4 | 3

Figure 3-200 THES Begister 17

13-

RECEIVE SHLO

ElA MODEM
RECER/ERS

MAINTENANCE
CLK

(T REG.17

Qi!fﬂlﬂ-ﬁ-ﬁ

3 A
B B e e e e e i T e e e W
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3.3.4.16 OBUS Register 17 — Write oneration:

b, Bl O = Mode of line it - Luitialives.to a -1.
1 = Character-oricnied iJi‘LIilJﬂ!r]. . .
i == Bit-oriented protoeol

2, Bitl = Inserierrer- Usod when line unit loop is set in microprocossor CSR. Al bits are shifiad
inte the LTSYRT whan this bit s sei bo 1.

3, Bit2 = Head All Parties - Used in: btt-nn-.nmd pmtmi:-l all pantics address (11111111}, and
the n-mna.i secondary address,

4. Bir 3- = Sirip sym: churacter - Usad in charﬁntsrumrented pm,c:mj ':'I.ﬁLf e ﬁrﬂt twio
characters.

3, Bit 4 = Secondary addres: masie for bil-onented pﬁ:ml — Enables suto detection of the
secondary address, and accepls messages with ils secosdary addeess, or the el partizs addross
i bit 3 is ser.

f. Bit 5 = Lile — Uses the 23038R] ROM, whin.:h miamally aets idte i the USYRT favne
characters must be loaded by the tnicreprocessor). With adle clear the USYRT will MARK
when underun cooers

7. Bit6 and T = Delermine the type of emor :Hr:cking Bcing usod;

Bits Character-oriented : Bit-orleated -

T 6 Protoeol ' ' Pronocel

0 0 CRCILE | CCITT 16 (Ialtislized 1o ons)

0 1. Odd vertical parity ~ ~ ~ - COCITT 16 (Initialized o zem)

1 © Ewven vertical parity : Mt uzod

1 1 No error checking Mo ermor checking

Register 17 itislizes to character ocienied protopol with CRO 16,

MAINTENANCE AND PROTOCOL FUNCTIONS

sawers | 7 | o | s [ e a2z | oo

1
CRC IT"."PE IPLE | SECA | STRIP | RDALL] IERR |DDRCMP

(SEE D4 OF MB203 PRINT SET)

23048 B4
ﬂD‘M

1'131..1«& 3 11 OBUS H'.;;g_mm 17

21



3.3.5

Extcnded Registers/ Indicect Addressing

Indirect addressing is used to address the USYRT direcily, therehy hypassing the silos and standard
hardware to rua special protocols and vardable ward lengths, Indirect addressing is done by setting up
address AX In OUT/IBUS register 14, then the dete in extended rogisiers 15 &nd 16, The procedure is
show in the following three steps:

1.
2.

3

Eztemded address must be Inaded Arst.

For a write operation, set Ecable AX and WA X, Dade most be Toaded in OBUS registers 15
and 16,

For a read npw'ni:{l:rn. st Enable AN and RDAX,

Wien bil T of TBU'S register 14 s yat, the operatios 15 camplete, Figures 3-22 w 3-29 provide the write
IBUS/QOBUS register bit descriptions and gqualificationy for read cparations.

3.3.51 AXO-13 Register — Read onky:

1.

2.

ih

flﬂ:l:ﬂ!"ifﬂ data iz ﬁ:'rén:ﬂ:.' from the USYRT.
The silo must be disabled (DISS] must be set).
Sat RIDAX and Enable AX.

TBUS rogister 13 is the bow byte of the data read from AXO-15 us defined by the extended
address hits. ' :

The operation 15 complete when Roady bit 7 (IBUS register [4) becomes true,

7 G 5 i 3 2 L LA
RECEIVER DATA

hHLE ]

'_ Figure 3-22  IBIJS Register AX0-15

3.3.5.2 AXO-16 Register - Read only:

Receiver status of each chmcief froemn UJSYERET.

Bit () = Received Stort of Wessage {bit-cuiented protocol) — A flag has been received foflowed
by p nowflag character. _

Bit | = Received Emnd of Message [bit-oriented protocal) — The closing Hag has been received.
The RERR hit iy vatid if CRC is enabled.

Bit 2 = Received ﬁ.h;-ﬂ {hit-criented oll — Seven asht have be cred
Invslid characier in bit-ofented Pfﬂw ) ur gight ongs have been rece

Bt 325 Beceiver Overrun — Diata s inwﬂd, the message should be discarded indicaring that the
data characters have not beem removed fast enough,

3.22

e e



o
)

.'l: H: )

PR

g

75,
'

UL ot L

P R R R R

EL e b e

Bits 4, 5, 6 = Number of hits assembled in the last data character — This occurred whm the
:i::rsmg ﬂag wis received (used in variphle iln:ngrjz hit-oriented protecol).

Bits 7= Receiver Ermrl:ECl"’ match or par{:t}r r-rmr} ¥ atid with the last cna:aﬁur whed CRC
is enablad. A one indicates an error in bit-criented prokocol.

USYRT hits < ] SR are intf.rrpféted {seen) by the microprocessor pg line unit bits <7707,

7 & 5 b a3 |2 §.1 | o |uUNcumreTs
15 4 | 13 12 ¥ 10 9 8
RERR | BITS - ASSEMB | ROR | RAB | RFOM [ RSOM

Figure 3-23 IBUS Repister AXL16. -

3353 AXI-15 Register ~ Read/Write:

1.

I

3354

Transmit data loaded into USYRT should onby be aged with the silos disebled EBIESI} and
cnly read when the clock is disabled as 8 mawnteoance function,

With the s:im disabied, OUT RDYBEMUEBY}fn iiﬂ,l&reg;a:cf 1 I indicates when the naxr
regisler can be loaded into AX1-15.

AMI-I5 alu.:utd not be riad unless IN RDY Bic 4 of TAUS register 12 is per
IBUS register 16 is the high byte of the data read from AX - 14,

7 [ 5 | a4 3 7 i 1 0
TRANSMIT DATA

nisia
Figure 3-24 IBUS/OBUS Hegister AX1-15
AX1-16 Register — Read/Write { Tranamitter Control):

Bit I = Transmir Start of Message - Generates svne or flag charncter and starts CRC
cotputation.

Bit 1+~ Transmii Ead of Méssag;:: — Ends CRC gensarution, tranér:n_i:s CRC 16-bit charu:-.ttr angd
flag or syne charseter, _ :

'Bit 2 = Transmit Abort (bit-orienied pmtmmj Transmitz an abclrtchara:terﬂﬂl E B:t 3 of

QBLTS register 17 is :Icamd or ﬂa,g character if {DLE iz set,



' 4. Bit 3 = Trangmit tin Ahead - A special hit. for bit-orientad prodocoi {0111111).

8. Bit 7 = Teanemitter Underrun (read ml:,r] = {"harm:m have not beon prmndad to the
TAnEmitter fnst enolugh. o

USYRT bits </15:8> = line unit bity < 7:0> as sexn by the micropratessar.

7 8 5 4 3] 2 1 0 | LINEUMIT BITS
15 14 | 13 12 | 10 q 8 '
TERR NOT USED TXGA | TXaB { TEOM | TROM

HGIIIR

Figure 3-25  IBUS/OBUS Register AX1-16

3.3.5.5 AXZ-15 Reglater- Read "'Wrile; Condaing thc rrjrrac{,har&r-term character-oriented protacol, or
secmdary address o bit-oriented pr-:llm:{;]

45_3

SYNC CHARACTER

RO 236

Figure 3-26  IBUS/QBUS Register AX2-15
3356 AXD-16 Register ~ Read: {Funetinns ave set vin OBUS register 17,)

I, B:lt,:..]ﬂ CRE/Error Checking

Bitx
210

————taoo
Tt (0 e et i
e e T

2, Bild=e

lale -

Lhwmarﬂnmie:l

Praotoco!

Mot used
RO 16
Oda parhy
Bven parity
MNor nsed

Mo error checking

Rit-oriented
- Pratoool

CCOITT L6 initialived to a ane
COITT 16 ixitalived to g révo
Not used

Mot used
Mo error checking

-Determines what will be sent when an undermun occars or when Transmit Abort

Bit 2 of AX1-16 is set {0 = marks BYE KENE, 1= ﬂngsm EYNCS Ave Sent fn ransparent modes,
usuaily tun with CRC d::sabi-nd}

3. Bit 4 = Sccondary addesss enable for bii-m-ii:mﬂi protocol

324
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4. Bit 5 -+ lrp sync characters for character-ariented protocol

()]
.

Bit § = 1 for character-osiente 4 protocol = O for bit-orieated proemeg] -

6. Bit 7 = Receive all parties (SEC addrexy 3??}

5 4 3 2 | 1 o LINE UNIT BITS
14 ta | 12 11 10 g B
AFA DoCMP! STaiP | sEca | 10LE CRC TYPE
ey

‘Figmre 3-27 TBUS Register AX2-16 -

3.3.5.7 AX3-15 Register— Read/Write: AJ3-15 i a tost register for the modem interface and does not
atfect the USYRT. It is used to: ' ' .

L. Read which interface is selected, or

2. Select the interfice when test conbeitorns are geed.

it

Bitdl = S¢lect Interface Bit - When in a 1 siate, the modem interface is selected by another
bit m the register (via T4LS157-D7 of the MB203 print set). Used when H1254 and
H3235 test connectors are installed.

Bit [ = R&Hl.-‘ﬂ'td-hwﬁbﬂr.ﬂpﬁ::&“

Bit 2 = Enables CRC 32 chip if Installed (E124).

Bit 3 = Integrul modeni has been seleciod *

Bit & = V.35 intedface selocted by -appropriate gahle if bit O &= not set {BCOSZ cahle
conpectad 10 JI connector) or if bits 0 and 4 are set {diagnostic selection).

Bit 5 = Enables CRC 32 BCC matcn, if installed.

" Bit 6 = EIA gingle-ended {unbalanced) interface - Tncludes R8-233-C and RS-423

(defanlt when bit O is not sel, brue when bits O and § are set).

BiL 7+ RE-421 Differentiz! (halanced} interface — Must be switch selected in normaj
mide.

NOTE

Selects the ma]uleﬁanﬁ Fonction when lﬁt[r 15 set
arid reads back true for the functlon selected.

Bt 5 — Write when kit Qs sel, selects the intagral modem. Doey et select speed or filker for the intagral modany,

The correet cabie of test contesior must be used and carrect data rate musl be sekeched by switeh pack nomber
B39, switches 2, Y andg 10

3-23
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EYRT . B
REG | #%2 | YL | og

; EM : .
T
w3s | INT | o, 0 EST

M CHSENM IHTEHFACE

AR

Figure 3-28 IBUEIUBUE Rﬂ-ﬂiﬁtﬂl’ A’S{S 15

3358 ﬁ.ﬁ:l 1H Hegister — Read/ Write: AX3- 16 is for speciad pmmmis ::-l:l»mmﬁad by the USYRT
{directly mddress the USYRT). When the module is initinlized, sero is louded mto the register,

1. DBis2, 1, 0= Receivercharacter length controf bits ~ 001 threneh |11 are the number of bits for
special protocols. (HKF is for standsrd eighi-bit character.

bt

Bit 1 = Receiver character lenpth enghle
3, -Hj.t 4 = Transmitter chararcter lenpih enuble

4. BitT, 6, I = Tranzmitter character length control bits — 004 through 111 are the number of
characters for special protocols 000 is for siandard eight-bit character.

USYRT bits <15:8> Firrs unit bitz ‘-':‘?:[.IZ:‘:' as seen by the mitraprovegsor, |

7 & 5 4 3 2 1 0 | LINE UNIT BITS

15 | 14 13 | 13 | 13 10 g 8

™ e tenaTH | e B5 1 ReC oW LenGTH

B g

Figure 320 IBUS/OBUS Registor AX3-16
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CHAPTER 4
SERVICE

4.1 SCOPE

Although servicing the KMS1E-P is done automatically by the disgnostic programa, this chapter detuils
the KMC1 1 programming in erder to give the reader a compiete view of the fanctions implemented duting
mamienance opéraiions. Afso included are the maintennrncs philoacphy, maintenance funcions,
preventive mamtenance, and sorrective maintenance. The secdon on cormoctive maintenance contuine
short descriplions of the disgnostics of the KMSL11.P.

4.2 MAINTENANCE PHILOSOPHY

The Field Replaceable Unit {FRU) for the KMBS1 1-P iz cither a defective module or cable. Training of
field service personned should be applied w functional and application troubleshaoting, wsing diagnostics,
for fault isvlatics do the FRLL

CAUTION

" When inserting or removing the ME206 micro
processar module, make sure the priodly plug iy
not disconmected,

4.3 MAINTENANCE FUNCTIONS/MAINTENANCE MODES

The maintenance functions are available to the KMS11-F via the maiatenanice conrral god sint uy regisier
(CERKBSEL 1). Meintenance ad system tests make up the maintenance modes,

4.3.1 Maintenance Register (RBSEL 1) -

This register contains the high byte of address 76X XX0. A description of the CSR byte iz provided in
Chapter 3. The byte formar and bit description ure alan provided m derall in this section.

BSEL I contains ali maimtenance functiooe, including master clegr, snd is not deeignod for normal user

communications botween the FOP-11 program and the microprocesser, These functioes overside afi

other control functions. All bits are readfwrite, The bit functons of BSEL 1 are as follows:

Bil MName Dwescription
8 Step micro- When set, It steps the microprocessor processor lthrough one
Processor insiTuction cycle, which is vsnally made up of three 60 s pulses, The

Run kit should be cleared before executing this contesl fanetion.

G ROM In When set, il applics the contents of BSFL 6 and 7 as the next
microinstruction Lo be gxecuted by the microprocessor, when Siep
WHCIOPIOCESS0r 15 Set.

10 ROM Out When set, it modifies the source paths for BSEL 6 and T to contain
the conteuts of the addressed CRAM. IFf ROM Out and Siep
migroprocessor are sel, then the content of the next CROM address
will be output to BEEL 6 and 7.

4-1
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11
4

LU Loop
{Linge Unit
Baoup)

Clear

When eer, it conpects the serial line QUT of the lite upd, back to ity
serial line TN. Thiz loop back is done st the TTL level before level
CLOVErSIng,

When the LU Loop bl ia set and the Rua bit (bt 15) 15 oleancd, the
Step LUT cloek is the ondy wng av.a.i]nhic fl:.l'l.' :.:hift.'tr.':g dats in or out,

When the LU Loop bit is set and the Rem bit ia ret, data ia clocked at
48K htsig by the maintenance ciock,

If the L1 Loop bit 6 cleared snd the Run bit set, the loop brek rest
comneclor 18 nesded,

Run Clack Source Mode
Clear Step LU (it Single-step
12 vin proprat intermal
- meiotengnoe
Set Muintepance .. System test |
clock at inrernal
48K bits/s maintenance
Set Mainienance Esternal
. clock maintenance
datermined by
rabe aelect SWS
MOTE

The KMH] 1-F mmst be 5£=tup in fuji dupte: mode
to Tun in any lpopback maintenance mode. For
external loopback mode, cable test conngctors
H123, H3150 or H3251, or module test connectors
H3254 or H3255 as m.t-:[ﬂi ;

Name _

Step LUJ
{ Step Line
Receiver)

Mot LTsed
MCLR

{Master
ClLeaR)

DEE-l:l‘iptlﬂ-]i

With the Run bit cleared and bit 17 set, the tranemitter shifts, when
bit 12 ik clearedd, the racoiver shifts. Thiz control funcrion is used with
the LU Loop bit 11 to simylate transmit and receivar cloeks for line
unit mainteesnee in single step maintenance mode.

When bit 14 is ser, MCLR initialires both the microprocessir and
the line unit.

4.2
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15 Kun Rirn controls the microproceszor ciock.

NDTE

These two bits (13 and 14} should never be sel
tagether. A restart sequence should procesd as
follews:

1. Clear the Hun bit
"2 %Ser the MCLR bit.
Y. Ser the Run bit.

Thiz makes sure of a restant at location 0.

43,2 Malntenance Modes
The EMS1 1-P microprocessor can be tested in Maibienance tande,

The KMS!!-P line imit car be tested by three basic modes:

I Singlo step intamal mainienanoe
2. Systam iesl inlemy maintonance
3, Exrernal maintenanes

4321 Maintenance Mode ~ The hainienance Mode can be enabigy wsing selected bits of BSBL 1.
These can be used to:

1. Halt the micrapiogessor {clear kit 15)
2. Step the micropricessor [set bit E-j
3, Examine the current CRAM loestion {sseent bit 10 pad examine SEL 6}

4. Override the current CRAM instruction with a difforent instruction asd exesute the new
mstruction {load SEL & wilh the new instruction, asyert bits -5 and 9, then clear hi 81,

4.3.1.2 Single Step Interns] Muintenance Mode - This moda iz selected by tha user program selting
LU Loop and clearing Run bits 11 aad 15 of SEL 0. This mode allows for checking most of the e wnit
without disconnecting the M8203 from the mdderm, Linme unil signal D8 LPBKL i1 tot to_koep. the
iranemitter output active, leoping the sutput baek at TTL levels to beconts the receiver input, Tine unii
Request To Seénd (RTS) and Diags Terminal Ready (T¥IR ) signats arz eld desred, The clocking source is
the D& Step LU signal from the mictoproeessor which becames DM Step LU ut the line unit. The uaer
progratt pemerates tha clock signal which sets Step Line Unit bl 12 of SEL 0.

4.3.2.3 Syster: Test Inizrnal Maintenance Mode — Thig mode i selected by the aser program sziting
Line Unic Loog bit 11 and blt 15 (Run) of SEL 0. This mode altows the program to perform an ofEline
system teat by froo-rovning the KMELT-P and checking the line unit without disconnecting the ME203
from the modem. The transmirier output iz looped back ot TTT level to become the receiver Input. The
choek source is the KMSL1-P maintenance clock whish s d4RK bits/s.

4.3.24 External Mainunance Mode - Bxternal Maintanancs Mode is solected by the user program

piacing the KMB11-Fin normal g mode (bit 11 clear and bit 1 5 sef) and terrninating the cables with
8 tesl cotneckor.



The MB2Z03 options are configured as follows:
1, REI324

The moden must be disconnected and ihe H3YS test connector moust be altached b the
BOGST-25 cabie,

Data rate switches {switches &, 9 and 10 of £397 select the clock rate. This clock signsl is
lnoped back in the H225 to simedate modem transmit.and seceive clocks, The data rate for this
gpplication must nod excesd 192K hits/s.

Modem control signals are iested for comrect level conversion and cable pathe, These signals are
Fpopedd back i the FI325 as shown in the signal ilow of Figure F-3 view A.

2. CCITT V.35/DDS

The modem must be disconmected and the FI3250 test connector must be atisched to the
BC1TE-1I5 prhla, ' ' '

Diase rate switches (8,9 and 190 of E39) acleet the clock rate. This clack signal is looped back in
H325) to simelate modemn tranamlt end receive clocks. : :

Madem cominol signals are tested for correct level conversion and eable paths, These sigrals zre
teopeised i the HIZ5U ay shown in the signsl 8ow of Figere F-3 view B.

3. BEAZZ-A RE-423.a
The modam is disconnestsd and a H3251 test connpotor is sttached 1o the RCS51-33 cabis.

Duta rate switches (8, 9 and 10 of E3%2) select the clock trie. This signal is Iooped back throagh
the H3231 to simalate n‘_u:rd:::m transmit &md receive clocks. '

Misdern control signals ave tegted for correct level sonversion and cable paths, These signals are
loeped in the H325] 49 shown in the sipnat fow of Figure B-3 visw C.

4.3.3 Muintenance (LED} Indicators ' '

Six light emitring diodes (LEDs} are installed on the ME203 ine unit to permit 1 viswal check of certain
conditiony. Five of these apply specifically to modom coaditions. The other LED (D15) shows the
fancribnal conditions of the KMS11-P. Flgure 41 identifies the physical locations of these LEDs.
Dexcription of each mdication is os follvws, ' P
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LED Narne Deseription

D1f Sighnl QGualiy A stymal from the soger that indicates the presenceor absence
of the careier. Usuabiy, when this signal is ON it indicates the
presenge of the carrier and OFE indicates an absencs of the

LATTIET, _
DI Carrier Indicates that the carrier is present at the receiver. .
2 Recaiver Dala When OMN, indicates thai ﬁ'mﬂr stream of "1°s wre heing
repeived, _
D3 Tromsmit Trata When ON, mdicates that 2 steady stream of *1°s are being
. tramymitted.
Di4 Bequcst to Send When OM, indicates that the USYRT is ready & start

ransmirtiag =z soon as Chear do Send is dotected,

D13 Heartbeut Atmaster chear time, this indicator is OF F. Whan the KMS# -
F asserts the Run bit, this indicator will go ON and stev ON,

4.4 PREVENTIVE MAINTENANCE (PM)

There is ho spocific KMS11-P FM scheduls. A goneral check of voltapes and conmections should be done
when system PM is performed, After working oathe KMS]1 |- Pmodules or cablos, acomplete sheckout of
the device should be done by running all diggmostics. . - - -

4.5 CORRECTIVE MAINTENANCE ON A PDP-11 PROCESSOR & '

All corrective dingnogis should be applied to the izolation of the Faiiing FRLT because the FRU is sither a
modile of cable, KMS811-P dingnomtics an: dosigned to help o the isolation progess, and should be run
starting with the basic microprocessor 1est and continuing 1o ihe interprocesser test, The cortect sequence
of the disgrosiics is;

Dingnostic Descriptinn

CZKMB ' ME206 Static Diagnoste |
CZEMC ME2GG Static Diagnoktic 2
CEZDMR ME203 Static Diagaostic 1
CZDMS ME203 Static Dingnostic 3
CZKMR KMEL1-P Functionsl Dizgnostic

4.5.1 CZEMB/CZEMC . ' . '

These diagnostics test the ME20E misroprocessor Lo twe paris and oage the diagnostic suporvisor, Through
interaction with the opecator, the program sliows modification of device parameders, such as the UNIRUS
address, vector address, and processor type. '

4-5



~  SIGNAL QUALITY (D10}
HEARTBEAT {215}
CABRIER {011 1)

RECUEST TO SEMD (D1 4]
~—. RECEIVER DATA {D12)
r-r——-v TRANSMIT DATA {D13)

ITTTTCEITTY e T TILCTIT H@ —"1 N—"1

I O S N I

LT

Figure 4-1  3B203 Mainrenance LED Lovations

These progrums are compatible with the standplone version of the dispnastic superisor. They are also
compatible with ACT, APT, XXDP+, and SLIDE. They must be lopded co-resident with the diagnostic
supervisor, or be previously combined with the D3 and ivaded av 2 wingle file. In either condition, the
combined program will not exceed 16K of memory. Reler (0 Appeadix B For dotails on the diagnostic
supervisor.

{'i;%eutmaltime oeeded to run ME204 static tesis iz from M seconds 1o 2 minutes per pass, dopending on the
type.
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CEZEMB/CZKMC yre compatible with XXDP+ ACT/SLIDE and APT. XXDP+ and ACT/SLIDE
muay be run in dump or chain modes. APT can bé run in progrem or script modes.

Memory meanagement i not used in this program and, if inytalled, it is disabled. Jf parity memory is
installed, memory parity raps are dlﬂblﬁl These diagnostics test the ME203 microprocessor in two
parts and wsa the diagnostic supervieor. Throagh interaction with the operator, the programs permit
modifications of device parametars such as the UNIBUS address, vector addresses and the device
prinrity. The operator can specify specific tasts to ba run and a variety of looping, Tunning, and reporting
trdes. Refer to Appendixz B for details on the disgnostic supervisor,

An ertor log keeps a record of the number of ermurs which.i'a-éwe occurred on each device under iest,
iollowing the lawt start or restart command. The log may be printed by vsing the print command.

A summary of the tests performed are l::n&rf in ‘Tables 41 and 4-2. All tests support the KMC1 I-B. For
more detail, refer to the diagaostic listings. .

Table 4-1 CZKMB Diagoostic sﬁmmm

Test Mumber Desetiption
1 Verify that referencing UNIBUS device resisters does net cause a rrap.
2 Verify that Run bit ¢an be cleared
3 UNIBUS regisrer word, deal addressing iest
4-8 Comrtrod statns register write/resd test
o Port 4 register write/read test
10 Portt & register write/read test
11 LINIRLIS Tegister byte, duat ﬂddresﬂmg 1esE
12 Maintcnance instmectiom register tast
13 Micromrosessoe test
24 Microprocessar IBUS/TBUS* register write/read tests
321 Microprocessce IRUS/IBLTS* dual address test
32 Test the delav on pass [ and report ity value
i3 Microprocessor BR register test
34 Scratchpad test
35 Scratchpad dual ad-u:liressmg test
3s-17 Imarrupt 12318
38-39 Pricaity internpt tests
4042 MNPR tests
43-dd Test of extended aglidresy {T:-J’i.]l bita 16 and 17
43-d46 MNPR pon-cxistent memay T.:ﬂt
47 INFR test
48 ALTT C-bit test
4%-80 ALY pests
4.7



Tabkle 4-2 CZKMC Disgnostie Test Summdry

aran s

Test Number Deseription
[ YWerify that referencing UNIBUS deviee sepmeters dodd nol cauge a
- timeout. ' : ' T
P BH right shift té=t : :
14 BOP CRAM write/road st
& IOP CRAM duai addressing josi
6,7 I10P main resmory {est
& FOHP main memory dial sddressing toat
G IO MAR tesr (4K wedin mcony)
13 WO {CRAM) ODFT bits dest
11-24 CHRAM tests of Jaag(i}
25 AK Main memory pigme dusl sddreas lesi
26 Jump Field, page test
1 Junp fest
2 Z it cast
20 C hil Lest
kL1 Progrum clock Lit ieal
al Force Power Fail went
3 Microprocessor noiss test
33 MODET insiruction teat
34 Extepded CRAM reat
3 Microcode Lest
6 " Megative addrezs lest
a7 Byte addressing test
iz PC registar test
19 Hranch Field H test
40 Scraichpad 0 (5 selection test
41 MOV INST H signal {esi
&2 Muaster Clear Lest - .

4.52 CZDMR and CZDMS -
These diagnostice perfovin stetic tests of gl] MA3203 logic, These inchude:

Lina unit register addressing -

USYRT adcressing

Static bt imeraciion and read/write logic testy

Basic transmitter, recoiver soquencing and dats buFering
Static operations in cheractyr and bit-suffing modes.

B pa

In addition, dats messages ary sent on fhe line unif 8¢ TTL bevel, or thoough an axternal test connector with
a specific modem interface selecipd.

Swatic and furctional tosis provide troubleshooting capabiliﬁe;s sieh as tighl seope loops, switch optioms,
and the I_ihllll]’t_ﬂl lock o mfermittend errors, Thenr programs are compatible with the staadalone version
of the dingnostic supervisor, They are also compatible with APT, ACT XXDP+ and SLIDE.

Thrmn,gh interaction with the operstor, the dimgnostic supervisor permits modification of device

paramataTs such as the LN TBLS address, vecior addresses and device priority. The operator can asme
specific k818 10 be run and alzo 8 variety of looping, tanning and reporting modes.

4-8
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A summery of the teats performed yre listed in Tables 4-3 and 4-4, For more detail, neferio the disgnoatics

listings.

Table 4.3 CZDMER Diagnostic Summary

R e ol L -\.-\-:_f_:T.'b-_-#J::T. n?".!:\".“.“ﬁ-?":’f wl._?_rp-??.ﬁ-q,—#:fﬁ;:ﬁ%ﬁi’.?ﬂ1ﬂﬁ.ﬂfﬁmﬁme N I_i'nﬁ-r't_ﬁﬂmﬁq"r:__ﬁ ?#‘qw.xmxwgf_ﬁ:ﬂ,w%

Terxt Mumber

Diescription

B~ S o Ll -t

i

Microprocesgor CSR. addressing est (SEL 0)
Inbus/Criithis regizter 14 inilinkiration st
Enbus/Outhus register {4 read write bit west
Eepistar 14 Mastor Clear tost

Eepister 14 UNIEUS reset {IMNTT et
Line upit false selection test

1nbus register Master Clear (a1

Begister 1017 adelrenging test -

Rapister 11 read/wrile bit test

Register 12 readywiite it test

Register 13 read write bit test

Register 17 noad/wrile bit test
Maintenance clock bit fest

Extended reglste: Masoer Clear ¢est

. Extended resster addrazsing test

Regisrers 1[5, 16/ AXI-15, AX2-10 readwrite hit fost

AXO 15, AXNO.16 read/write bit test

AXIE-15, AX]1-16 read/write bit test

AXIAT5, AXNI- 16 read/write bit test :

Rueduter 17 AX216 readwrire, MES[-EI' L!ear test

Tram.m:u-:r bufer dats Leat

Transottes bilffer segueascing fest -

TX MEQ timiog test, character mode with CRC

TH M50 umu:-g test, bil mode with CROC

TX MSG riming test, character mode with no CRC

TX TNDERAL'N set and clear iest, character mode

TX character fength timing test, character mode with O RO

TX character lenpth timing test, bit mode with CRC
THXOATA kit test, character mode with ap CEC

USYRT ROV MSG test, character mode with CRC

USYRT RCY ME(G rest, bit mode with CRC

LSYRT RCY MSG test, character mode with po CRO
USYRT RCV MSG tost, bit mode with no CRC

Silo-dizubled transmitter foad toat. .

Silo-~disabled MSG tost, bt mode with no CRC

ROV buffer test, characier mode with CRC

BCY chataeter leneeh ilimirg test, character mode with ao CRC
ROCY character length timing test, bir mode with no CROC

TH UNDERRUN amror, idle marking character mode with no CRC
E:!'R‘ig termingtion with (7o Ahead ((GA) characters, bit mode with no
Tulle SYBHC' teak, charecier mode

STRIP 5YNC fost

4.4



Table 4-4 CZDMSE Diagriostlz Summery

Test WMumber Description

1 Bit atuffing test

2 RCV OVERRUN ermor. set and clear test

3 Abort scquence eat

4 AbiT and wlic Fags dost

3 TH underrun error, idle uh-l;n characters, bit mode

& RCY disgble tasd

T Arsembled bit eount tear

# Secondsry station address bit fest

i All parties address bit { RDALTL) tese
{1) Insert error bit {{ERR) test, character mode. with no CRC
it Swilck pack printout and vost
1z Register AN3-13 printout
i3 CRC generation tost
14 CRC ermor dowection test
13 YR parity peneration 1ot
16 YRC ervor detectiom 1eat
17 Intzpral modem interface tes:, character mawde with CRO
13 V.35 modetn intetfaces test, character mode with CROC
kg E%EEE - and RS—#E& A modem 1nt.,rfm:a test, character mode with
20 B5-422-A modem m.ﬁrfnm: tesl, churecter mode with (R
21 Half-duplex bit {HALF DUPX) et o
z Halfxhuplex RCY disabled test, with silos dizebled
23 Inbergotion of modemn control hits
4 Diata {eat, bit mode with no ervor detection -
o Daiy tend, character mode with w0 ermor detection
26 Drala west, bit mode with CRC-CCITT-1 ecror datection -
27 Data weat, bit mode with CRC-CCTT T4 ermor detection
2R Data teal. characier mode with CRC-18 error detsetion
2 Data test, character mode with O VRO ereor detection
0 Diata tegt: character mode with EVEN VRO arror detection
31 Contigeous tmed i spcondary siaiton address mode. bit mode
3z DOCKME MSG test, character mode :

4.3.3 CLEMR

CZEMR diagnogtic performs T.emrgnn the EMSI 1-F in a functional way, to verify its correct operation
urder microcode controlled use of the HDLA protocod. Tiis mclades the use of the microprogran loading
and check command. data pattern g.ane_raﬁun, intermupt desting, and intermupt driven exercises.

4-10
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Tablk: 4-5 CZKMR Diagnostic Summary

Test Mumber Drezcription
1 Init command test
2 Recetve buffer IN command test
3 Transmit buifer IN command test
Bufter Trarsmi ssmrtﬂtacepnun
4 Line transmission exercising

4.54 DEC/KIT KMCII-B Modulo
The DEC/X11 KMC1 1-B module is designed to exercise up to and including two KMOC11-B mtn:rfam
with consecutive addrosses and vechors,

It uxey 20 line unit for receiving and transmitiing data. Data buflers are transmitted and raceived from the
PDP-11 memory to the KMC11 and in the reverse direction.

4.5.5 Examinafion of KMS511-P Internat Components :
The iclowing are some examples for examining KMS11-P memory and scratchpad rteysmrs RAFLMIRG
thax there is Nrmware in the WhoRHETCESROT,

EXAMPLE 1; Examine KMSI1-P memory

Progedures
1. Load 9ot SELG

2. Load 010X XX oot

w SEL s

Y Load 400 oct,
to SEL &

4. Load 0X)xx out.
o SEL &

5. Load 1400 oct.
to SEL &

£, Load 055244 oct.
to SEL &

7.  Load 1405 oct,
ton SEL O

Comments
To clear Run bit and stop the microprocessor

Mizrinstruction iy loaded inie SEL &, where XXX is an eight-bit
memory sddress which is loaded into MAR HIL

Set ROM In and Step microprovesaar hili.

- Load: microinstruction inte SEL 6 where xxx is pa eighl-hil memory

addvess, which is loaded into MAR LO.

Sct ROM In and Step microprocessor bita,

Load miceoinstruction ic SEL § to read memory content pointed o by
MAR to SEL 4; MAR is incremented.

Sct ROM In and Step microprocessor bits.

411



Examine BSEL 4
kow byte for memory

.. cpotent

Gotd Stap 7 for

gxamination of

COTEECULIve memory

hszations

BSEL 4 containy content of memory location under examination.

EXAMPLE 2. Examine KMS11-P Seratckpad Registers

&

Procedures

. Load SEL ( with

0 oct,

Load SEL & with

KHMXX oct,

Loed SEL  with
3} oo

Load BEL 6 with -

1224 oot

Load SEL O with
1406 oce

Fxamine BSEL 4 for
. content of SPX .

Comments

" To clear Run hit

SEL 6 i1 Josded with microinatruction, where XX ia .17, Scratuhpad

register comtent of 8P i3 losded into the branch rogister.

5ot ROM In and Stwp microprocessar bits.

Load microinstruction, where contant of SPX {from BR) is lnaded into

BSEL 4,

 Set ROM In and Step microprosessor bits.

BSEL 4 contains the contents of seratehpad X,

EXAMPLE 3 KMS1I-P Base Table Dump

L

Frocedurces
Load 43 ot

Examine BSEL 0 for

hit TIRDYT} st
Load 1000 ot

Loed 0 0 SEL 6

Load 203 agt, .
to HSEL 0

Load 42 ot
to BSEL 0

Examine BSEL O
for it TR st

Load 207 oot
o BSEL £

Cotmments

Tr: perform an ROT for base 1 type joput

To indicate the reicase of the pon h:,r the microprocessor

Giving base address to microprocessor
Clenring high vrder address bits wnel the Hesmme hit
To give the port beck tp the microprocessar |

To force halt Fanction with ROQT
To indicate the release of the port by the microprocossor

Ty give vhe port back 1o the microprocessor

411
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9, Examine 128 memory  To see counters, buffers and other base table data
Incations starting
i DKM to see hase
table

4.6 CORRECTIVE MAINTENANCE ON A VAX-11}
KMS! )-Pdiagnostics are designed 0 help in the fault isolation procezs am:[ shoutd be run starting with the
basic microprocessor tost, The correct sequence [s a< follows:

Dizgnostic  Drescription

ZZ-FEVDHA M2I06 Mimwﬁms.mr Repair Level 3 Disgnostic

ZZ EVDHB  M8206 Micraprocessor Level 2 Diagnostic

ZZ-EVDMA MB303 Line Lnit Repair Level 3 Didgnostic

/Z-EVDIG MB203 Line Unit Functional Level {lovel 2K} Diggaostic

4ﬁ.f IEE_*IE?D.I{A‘:HEWWZHEt R:E:pﬁll_‘ Levei ]}iﬂgrm#l:iﬁ
This diagnostic performs tests on the ME206 microprecessor. It includes:

Deviee mitialization and RAM addeessing.
Read/Write iesting

Intesrupt petersiion gmd prionty

NPR operation and eddressing

ALU functions

Microprocessor msmmljnn 1351:1]13

TN

This POgram pr:r.ﬁ::rms many of the tesie by stopping the microprocessor through various instruction
sequences, Thiz program will be run #t YAK-11 Leve! 3 which is a standsime repair lovel.

Table 4-6 ZZ-EVIIHA Diagnostic Summn.rj

Test Nombay Description
1 UMIBLIS device register toat
2 Master clear test
3 CER hit sct/ciear verification test
4 INBUS*/OUTRUS* rogister test
3 INBUS/OUTRUS rogister tasl
6 IMNBUS no dual address test
1 BE.G register test
g Scratchpad memory test
9 Micraprocessor main memory test
{1 Microprocesior ALL functon test
Il Interrupt test
12 Non-existeit mamory test
13 INPH contre regiater tesg
14 Power fail tose

413



Table 4-6 ZZ-EVIIHA Dlagnostic Summary (Cont)

Tast Number Dwacription
5 Program clock test
16 ‘Micropmeesior nodse test
i7 CRAM Head "Wnie dest
i3 CRAM ro Jual addrese test {4 minz)
9 CRAM O bits seat
2 CRAM Jump test

4.6.2 ZZ-EVDHB Micreprocessor Pameiions! Tesin '

This Level  diaguostic checks the funstion of the KMCI 1-8 in & VM8 environment. Special diagnostic
firmware i loaded into (e EMC1-R and usad to iransmit, receive, and check data buffers of 5173
charmcters, Ome pess is defined as 128 iteretions of this sequence. : .

The prograns runs &t Level 2 pnder the diggaasiis supervisor which will suppon cither YMS or standalone
operations. When rit ander VMS the wicroprdeessor driver must have been loaded before exocution of
the feaf, ' ’ : i '

463 ZI-EVDIMA Line Unii Repzir Leve! Dfagnoatics - '

This tiagnostic perfurms register and USYRT sddiessing teats, static bit interaction and read/write logic
tests, bugic transmitter and receiver sequencing tests, and siatic opargtion in bit-stuffing mods tests, This
program parforms many of the tesis in imwmal loopback moede waing th: USYRT maintesance bit and the
line unit loophack fearsres, 1n exterdsl lucpback mode it uses 8 turnaround connector, This program is
Irnpletriented us 3 yoparate VAX-11 diaghostc, which runs at Fevel 3.7 7 - - '

- Table -7 ZZ-EVDMA Dhagnostic Sutymary

Test Number Dieseription

- Micropgrocessor CR addressing ¢ SEL O}
2 INBUS/QUTBUS repistar 14 imitiaglization test
3 INBUS/OUTHIUS register 14 read/write Yit test
4 Regizter 14 magter cleay test i
5 Register 14 UNIBUS rusat (TNTT) test
] Line urit faise selecton test: o
T INBUS register master clesr test
B Pegister 16-17 addrezsing tast
k4 Reginter 1] resd/wiith bit test
11 Rogister 12 read/weite bif test
i1 Regiwter 13 reod wiite bit test
12 Begister 17 read/write bit test
13 Muintenamce clock bit vest .
[4 Extended rogisier master clear test
15 Extended register addrasaing test
16 Repisters 15, 16 / AXZ-15, AN2-16 read/write bit test
17 AXD-15, ARO-16 read/wrile Bif tegt
13 AXN-1E, ANL-18 read/write bit teat
ig ADNG-15, AX3-1a repd/write bit test

4-14
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Tabie 4-7T ZZ-EVDA Dhagnostic Suwminaery {Cont)
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Test Number Deseription

il Repister 1T - AX2-16 read/write, master elear test
21 Traremiter uTer duta tost

12 Transmiiter buifer sequencing lest

23 TX mop. timing test, char. mode, with CRO

24 TX msg. timing tear, bit mode, with CRC

25 TX mag, timiag test, char. mode, with no CRC

26 TX underrug set and clear — chag_ muode

27 Trunsmit char. length timing - char. mode, CRC

28 Tranzmit char. length timving - bit mods, CRC

24 - TX dita bt - char. mode, CRC

30 HEYRT roceiver msg, — char, mode, CRC
3 USYRT receiver mnsg — bit mode, CRC

a2 USYRT receiver msp — Char, mode, no URC

33 USYRT receiver msp. — hit mode, no CRC

4 Silo-disahled transmilter Toad test :

- 3F Sio-dissbled msg. - bit mode, sa CRC

36 Receiver buffzr - char. made, CRC '

a7 " Receiver char, length timing - char. mode, no CRC
L Beceiver char, length timing - bit mode, no CRC

39 Transmit nnderrun error, idle marking, char. awede, no CRO
40 Mrg. termination with GA chars. - bit mode, oo CRO
41 Idle gynche - char. mode

432 Strip synch test

43 Bil siuffing test

14 ROV overrun crtor set and clear test

45 Aborl stquence test

L1 Abotl ang idle ﬂaf,ﬁ fest

47 Transsitter underrun error, idle abort chars, bit mﬂdﬂ
43 Recaiver digable test

47 Aszembled bii count test

20 Secondary slation address bit test

51 RIDALL (all parties addreas} bit test

52 Insert arvor (IERR) bit — char, mode, no CRC

33 Switch pack printont and teat

54 Register AX3-15 printout

53 CRC generation lest

56 CRC eror detection test

a7 VRC purity generation test

S8 VRC error detection test

£q [ateprol modem intertace -~ char. moda, CRC

B0 V.35 maodem intarface -- char. mode, CRC

6l RS5-232-C aml R5-423 mnodem interface — char. mode, CRC
a2 R5-422 modem interface — char. mode, CRC

63 Hall-duplex bit (HALF DUPFX) test

o4 Haulf-duplex RCY disahled with zilos disabled

B3 Interaetion of modem eontrol bits

faf Dats — bit mode, oo ERR DET

Drsita - char. mode, a0 ERR DET

4-15



Tahle 4-T ZZ-EVDMA Dhizpnostic Bummarcy (Coni)

Test Number Deseriptiog

&8 Diata - bit mode, CRO-CCITT-1

69 Data - bit mode, CRO-CCITT-0

TO 13ata - char. mode, CRO-16

71 Tiata ~ char. mode, odd YEC

7 Diaty — chur, mods, even VRO

T3 Contigurns onet In SEC. STA, ADRE, mr_'u:!g~ hit mixde

4,64 ZZ-E¥DIG Line Unit Fancliona! 1ﬂltﬂ

Ti'm gingnostic is a Level 2R dizgrostic. As such il checits the iaforstation path thecugh the line nni‘r the
mieropracessor, and the microprocessor driver, Thlﬁ proesan (it be oo ender YMS anduses a Bpﬂmﬂi
firtnoware which is lodded durisg the program inftialization phdse,

The program is designesd w show that the deviee i3 able to correctly tranamit and reccive buflers from and
tx 1he memery in DMA maede (By using the UBA ragisturs). The interaction datween frmware and
application {that is, the dingnoshe superviror) s done using intevrupts, as in any user applisation. This
program perfonme the weats in inderial loopback meds using the USYRT maintensnce bit and the ling indt
loopback features, In externol Joopback mode it uses 2 turnarcend conpackor,

The program funs a5 a level 2R disgnostic under the diagmsﬁ-c suparvizor and YMS. The microprocessod
driver (X5 DRIVER) must have been joaded gsing SYSGEN before the execotion of the test.

The driver interface for the ZZ-EVDLG diagnostic ls given in Appeqdix C.
Tabls 48 ZZ-EVDIG Diagnostic Sunmary

Test Number Dresctiption

H Basin Lransmit lest
2 Orae buflfer transmit end receive ta,'at
3 Tranemit and peceive buffer sire test

d.18
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APPENDIX A
' FLOATING DEVICE ADDRESSES AND YECTORS

Al FLOATING DEVICE ADDRESSES )

UNIBEUS addresses starting ai 760010 and continuing throngh 763776 afe desigaed as floating device
addrasses (see Figure A-1). These are used.aa register addresses for commurnications { and odher) devices
that intetface with & POP-11 or VAX-i i,

NOTE

some devices are oot supporied by VA1,
howevyer, the same system applies; that is, gapsare
prowided s= appropriste. The convention for
paxigning these addresses is shown in the Following

list,
Rank - Option Decimai Oetsl _
S Hize Meoeduloe. -
1 DJii 4 10
2 DHL) L 2
3 DO 4 10r
4 DUTE o4 14
5 DUr1 4 in
6 TEILA 4 D
T KMS511.E 4 1
& 3211 and DFV11 4 (11}
[ B KM 4 10
10 LPP11 4 i
11 WMV21 4 1
12 VMVl 3 20
13 LWRTD 4 16k
£ RLIET and HLV11 4 1(t (ewtra onfv)

¥ Reconmended Position

A gap of 10 octal must be left between the 1ast addeexs of ome device type and the first address of the next
device fype, Thefirst address of the next devies type must start op 4 modulo 10 octaf borundary, The gap of
10 octal must also be ledt for devices that are not instahted but ave ekipped over it the priority ranking Hst,
Multipte devices of the same type must be assigned contiguous addrosses. Device types previoualy
ingteiled in the system muay need to be renssipned 1o make room for additional ones. ot



777 777
e EHGITAL EQUIFMENT
LORPORATION
WORDS [FIXED ADDRESSES)
770 D00
iR11-c 76T T
1K !
WORDS | 3;"‘

LFSER ADDRESEES 764 000
1K l ' TE3 77T
WIORDS | FLDATING ADDRESSES TEO 310

! TEC 008
- DIGITAL EQUIPMENT
.EDEF;GMGHﬂgnr:s] 1 sen 000
757 777
001 DOG
50 : 3 COnQ 7T
VECTORS FLOATING VECTORS
_ 000 300
AR TRAP AND INTERAPT i 00D 277
VECTORS VECTORS .
- 000 000
=017

Fipure A-1  UNIBUS Addregy Map

A2 FLOATING YECTOR ADDRESSES
Vector sddresses, starting al 300 and proceeding upwarit to 777, are designed as foating vectors, These
ure used for communications (and other) devices that interface with the PDIP-11 and VAX_11,

MNOTES
Some devices are not supporied by VAN-II,
Bbowever, the saine sysiem applies. Vecior size is
df:temaim:d by the device fype. Co
Thefe are no. gaps i floating vectors. xoless nzeded. b physival hﬂrdwa.r«e-rmi.{i:uﬂm-{éu. data

communications devices, the receive vector must be on 3 zero boundagy o
on & 4 outal banndary). 4 ZEro boundary and the transmit vector sust be

Multiple devices of the same type would be assizned vectors sequentially, The foflowing 1
i o seguentially, craving list shows the

A-2
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Floatiag mterrujpd vector devices ane a5 folloses;

Fank

e s s e e
o Ja du bt T D O ] S L Lad B b D e

Py
L

Cptlon Precimal
Sixe

Dl
ElFi{extra)
DL11-Afextre)
D15 -Biextra)
DRt
DM1L-A
DM
DM!I-BB
DH1! modem controd
DRil1-A
DRIi1-C

PAGT L {roader)
BAGE l{punch}
EPD L

IT11

DXi]
DLC11-C
DLIL-D
DLE-E

DIt

i o o e e fa e b b e B b b B B e e s

Deral
bl odulns
14k
1|:| =] 3
10 =2
11

10
[0+
4

4

4
[{}
J_D. [+ 3
H}Ea:
]D-Il:
14

1{) #==
1|:| EH
1{] ik
101 #e
1)
10 **

¥ Yhe voctor for the device of fhis rype mus always be on 3 P oot boaddary.

Rank

16
17
g
19
20
21
22
23
24
25
26
LT *
28
a9
30
3
32
az
34

o
Eic

L ]

ik

Orpliom . Decimai
Size

DH1i
GT4?
LES!]
DQER
KWW
DL
DAUPLE
0Dvil

D% modem comirol
LE1l-A
DWUN
KMSI1-P
DELl
KMC11
LPPI1
VRV
VMY3L
YY)
[YWERTD

Becomrmerded Postlion

#iﬁhhhhhhhuhh#hhﬂma

The vevlor fur the devica of this Type must alwaye ha on g 00 actlul beendary.
These devices con have sither an MTEI0 or MT821 incarrupt conteol snodule, However, it should

always be o 3 [ octal boandary,
To e determinad.

Ohetal
Maoduius

10} W
10

[ e
1{) wow
n

L) m
10 =
1) v
d

I

10
10} o
1} e
10

10

0

10

E LT

10



35 RLIL/RLVI]

36 RX03

a7 TS11

38 LPALLK
39 1P11/TP300

2
2
2 (after firsc)
4
2

L i LI (A

A3 EXAMPLES OF DEVICE AND YECTOR ADDRESS ASSIGNMENT

A3l Example |

'Ihf_: first deviee needing addvess assigament in this example [s « DALt {number two in the device address
assignrent sequence; mimber 16 in the vocker address assigniment sequenes).

The devices used i this exampl: arc;

2 DHils

2Dy
1 DUPLS

1 EMSLI-P

Device Device
{Optiom) Address

FLILH L

DE11 Te20

DHI1 60040
760060

1 TGOR70
DL 160100
160110

THO1 20

DUP11 60130 -

T611 461
160150
RKMSLI-F 760160
76010

Yeotor

Addrass

300
30

2
330

340}

350

A4

Comment

Gap left for D311 (one o0 device adkdress
asgignment sequence) whick is not nsed
First DHI1 |

mecond DL

Cigp between the fast DH1 used and the
next devica -

Firat D11
Sepond DR

CGap between the fast TN)1 1 used and the
nexi device

Gap 1efl for DULLs not used

Omnly one DUP] I

Gap left I:.s-r:.’.ﬁ-.mn DUPT and next device
Ghap lefl for TE.11-As nob osed

Oy one E;'HS] I-P

Gap left wfter the last device

R S TN VN NP SR ST U P (0] U L S e T S R S S S

P T L O TR TN TL N TR Tt TLIL I I o PO SR F 0 BRI N
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AV2 Exsmple 2

The devices used in this axample are:

1 D1t
1 INH11
2baus
1 KMS11-P
1 DMEL]
Drevice Erevice
(Option) Address
DIkl OO0 O
Ta002
TRIN 3
[l ] TR0
THON)
Dl %-‘61'.1{}?!]
)11 Te0 10K}
TER11G
TE020
IS Bl 760130
DUPH 1647 i
TE050
Tai6 -
EMSi1-p TaO T
DME11 780210

Vector
Address

300

3i0

320

EE )

340
350

Comment

Only one D11

Gap left betwesa DIL! and the next
device

Gap-- e next device, DHL I, must start
on an address boundary that is a rmuliiphe
of 20

Omly onpe DHIL

Crap lefl between DHIL and next device
First DG H

Second DO

Gap left between D11 and next device
Gap lefl for T 5 acof wsed

Firat ©FUPI ]

Secomd DUPL1

Fap Jeft helween the f=at DUPEE and
rex device

Grap left for LE1]1-As nob waed
Oaly one KME11-P
Crap lert afrer the last device

e’ Cmmmb e P
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| APPENDIX B
PDP-11 DIAGNOSTIC SUPERVISOR SUMMARY

B.l INTRODUCTION _
Thie POP-§1 dlzpaostic supervisor s a softwarne gaul:agu which;

1.
2.

Provides run-time support for dinpnestic programs running ot & PDE-11 in stanidalone mode

Provides a standard operator interface to load aed run a single diapaostic program o a scept of
Programs _

Pronddes a common programmer interface for diagncstic drn'éiupmeut
Creates 3 common structure on diagnostic programs

Crusrantcos compatibility with diﬂ";areut ioad systems such & APT, ACT, SLIDE, XXTIF|.
ARS Loader

Performs non-diagnostc functions for progeams, such as console 1AD Jdeta conversion, test
RCL[LENCITLE, PIOETAM, Oftions,

B.2 VERSIONS OF THL DIAGNOSTIC SUPERVISOR

Fiie Nume Envirsnment

HSAA SYS' XXDP+

HSAB* SYS APT o

HSAC* 5Y5 AUT/SLIDE

HSAD* SYS Paper Tape {Abeolute Loader)

in the above filc cames, "™ is for the REVision {REY) and patch level, such as “AQ

1 L(L’EDH'{{'.} AMD RUNNING A SUPERYISOR DIAGNDSTIC

A diagnostic that is compatible with the diagnostic supervisor program may be loaded and started in the
nommal way. using any of the supported load syxtems, Using XX DP+ for example, the program
CZDMEE. BIN® iv loaded and staried by typing " R CZDMRB"

To determine if diagnostics are supervisor-compatible, use the LIST command under the SETUP utiticy
{see Section B.5). .

B-1



The diagnostic and the superiuer are suinmatically loaded into the memory bocation (4s shown in Fipmra B-1)
and the program is stated. The following message is typed by the program:

DRE LOADED
D1AG RUN-TIME SERYICES
CZDMR-B.O

MB203 STATIC LOGIC TESTS - PART 1 OF 2

UNIT IS MB203
DR

DR is the promge for the dingnostic supervisor routine, At this point a supervisor command must be

enlered {the supervisor conumands are lsted in Section 8.4).

ADRRESS
. 1600000}
’ XX DP+
“ QA HO00{0]
DIAGNOSTIC
SUPERYISOR
(R
QA D0 (O]
MAGKNOSTIC
PROGRAM
iF5EW) -
Q0200600
COOO000)

Figure B-1 X XDP+ Diagnostic Superviser Memory Layout
on & 16K werd (minimum memory) System

B.3.1  Five Steps 1o Run & Supervisor Diagnostic

Step 1 - E.nte:l.' STAn {;mu:l.n-:md
When the prompt “1YR>" Is isoucd, type:
ST ASPASS FLAGER HOE< R >
‘The switchies any flags arz optional.

B-2
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Blop 2 -

———— - — — A 0 A T T ki

Enter number of untts 1o be tested
The progran will respond to the STAC command with:
# UUNITS ¢}

. Ak thiz point the fumber of devices to be teabed must be entered.

Step 3 -

Answer hardware purameter questons

ﬁfter the nember of devices to be tested has been en{;.arﬂ. the i:;m-gram wili respond hy asking a
mumber of hardware questions. The answers to these questions are used to assemble hardware
parameteridbles m memaory. Oae ol these hardwars P-Tahles will be assembled for zachdevice

-t be tested and the series of questions will be asked for each doviee.

Step 4 —

Step 5 -

Answer software parameter questions
Whm- all the hardware P-Tables are mascmbiad, the program will reapond with:
CHANGE 8W ? | '

H ather than the default parameters ame neaded or the sotbware, type 'Y, If the default
parumeters ave hecded, type "N

If'Y" is typed, a senes of software guestions will be azked and the aoswers o these will be
ettered into the soflware P-Table in memory, The software questions will be asked only coce,
regardless of the number of onits 10 be tested,

mﬁgrlﬂstic executing

After the software questions have been answered, the dizgnostic will start fo run.

What ocourz next will be determired by the switch options selected with the ST Art comm and,
or ertors occlrting during execution of the dizpnastic. :

B4 SUPERVISOR COMMANDS
The supervisor corimands that may be issued in Tespnse 1o the TR prompd are as fotlows:

STAn — Used to starl ¥ diagnostie program.

RE Start - When a diagnostic has siopped and control is given back Lo the supervizor, dus
cammand may be vzed 1o reslart the program from the beginning,

CONtinue «~ Used to allow u diagnostic Lo continue running frem where it was gtopped.

PROvceed + Causes the disgrostic 10 continue with the next teat after the one in which it haked.

EXIi ~ Trangfers coairol 4o the XX DP+ monitor,

DROp — Diops units specified untid an ADD or STAr commans is ziven.

ADD - Adds units speeified. These units must have been previously dropped,

PRInt — Prints owt stalistics if availzhle.
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DISplay « Displays P-Tubles
Fl.Ag: = LUsed io change Flags.,
ZFLag: ~ Clears flags.

All the supervisor commands except Ext, PRInt, FLAgs and £ FLags can be used with switch optons.

B.4.1 Commiand Swilches

Fwitch options may be used with most supervisor commands. The available switches and their function

are ﬂ.ﬁ- Pl _

JTESTS: — Tlsedd Lo P:pﬁ.':l:"v the tests to be run (the -l,'lF"FHLL”: it mil biwts). An example of the tests
switoh used witk the STArt commmatcd bo rum fegts 1 through 5, 19, pred 34 thrr;n_gh a8
wollld be:

DE=STARTTE S_TS-:E-E: 193438 <R
JPASRS: - Ueod to specily the number of passes for the disgnostic to run. For sxample:
DESTART/PASS:E

in this example. the diagnostic woukd complete one pass snd give control back 4o the supervisor.

FEOP: — tlpnd to m;:-e-mlfv how ntany passes of the magnusru, 'l.'ﬂli oceur before the end of pass

c mesuupe 15 printed (the defauht is nue}

SUNITS: - Esed b specify the units to be run. This awitch is velid only if "N' waz entered in
response to "CHANGE HW?,

iFLAGE: - Uked to-check for conditions and modify peogram execution. The conditions checkad
for are;

HOE - Hal on error {transfers control back to the supsnasar).
:LOE - Loop on error,
:dEER. — Tnhibic error reports.
dBE - Inhibit basic error information.
(IXE  — Inhibit extended error informalios.
:PE1 - Print errots on lige printer.
:PNT - Print the numbur of the test being execuied prior to execulion.
:BOE - Ring belf o ervor,
“:UAM — Run in unaitendad mode, bypuss manual Intarvention tosts,
:ISR .. Inhikit staiisticel reporis.

JOU = [nhibit drogpivg of voits by propram,
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B.4.2 Conrrol/Escape Characters Supporied
The keyboard funciions sapported by the diagnostic supendsor are as follows:

CTRLC{ C}  « Used to return control to the supervisor. The “TIR™>' prompt would be typed i
respewsss 1o CTRL £ This fnction can be typed 8t any time.

CIRL Z{ Z} - Usedduring hardwars or sottware inieracton to terminate the interaction amt selact
defadlt valuey.

CTRL O 0 - Used to disable all printouts. This is valid only during a printow,
CTRLS( %) - Used during a printout 1o temporarily feeze the printout.
CTRL (¢ Q) - Used to continue & prnntout afier 3 CONTROL 5.

In the list above *CTRL C' is implememed by holding the CTRL {control) key pressed, folfowed by the
letter *C". The disgnostic sspervisor responds with © <.

B3 SETUF UTILITY

SETUP iz a utility program that silows the operator to ereate a tabie of paramelers for a sepervisor
dagnestie, before execution. Thiy i3 valid for eiher XX DP+ or ACT/SLIDE environments. SETL/B
asks the hardware and software questions and assembles he P-Tahles,

The vorrmands availabkte under SETLIP arce:

LIST ~ Lisl supervisor diggnostics
SETUPF « Create P-Tablys
EXTT -~ Feturn cootrol to the supervisor

The format for she LIST comimand iz;

LIST DM FILE NEXT
Its dunctios is to rype the fite mame and creation date of the file specified, if it is a supervisor diagnostic of
revision O or later, IF peo file neme iy given, all supervisor diagmestics of revision C or Tates will be fiyted,
The defauli For the device e the svsiem device and wildcards {"* and *7") are accepted. (For more
information on the use of wiklcards, refer 1o the XXDP+/Supervisor User Manual — CHQUSEDR;
The: format tor the SETUP command is

SETUP DDN:FILEEXT=DIiN:-FILE EXT
D will read the input fle apecified and prompt the sperator for information 10 assomble P-Tables, As
curtprad file will be ereated lo fun in the environment specified, File names for the autput and inpat files s

he Lhe same. The output end input device may be the same, The default for the device is the system device
and wildesrds are not sccepted
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APPENDIX C
DRIVER INTERFACE FOR EVDIG DIAGNOSTIC

C.! GENERAL _
EVDIG diagnostic is u level 2R diagnostic which runs oaly snder VMS, It assumes the X5 DRIVER has
oen loaded First, using SYSGEN,

The EVDIG dlagnostic initiglly loads a disgnostic Grmware which basically implements 3 iTAnsparent
loopback mode. It waorks through the standard on-line interface of the X% DRIVER.

.2 FUMNMCTIDMNS
The main Fenctions of the X5 DEIVER uzed are:

IO LOADMCODE  To load and start the firmware

IO INITIALIZE Toinitialize the line parameters and set up the loophack feature in the frmware

I08.COMNECT A dummy command which tests the interrupt mode of the KMC

IOF. WRITEPRLK Transuit and receive functions which are wsed 1o tert transmizsion of different
Ak size buffers over a joopback link (inigmal or external loopback, which ever iz

I08 READPRLK selacred),
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APPENDIX D
COMMAND AND RESPDN?E F{)RMAT FOR CZKMR DIAGNOSTIC

 COMMAND
15 ‘8 7 4 0
Hy. qrl 1 .
0 e = SEL
| 0 1
R R olo
) o o
v y EFL.&
{3} |
SEL 4
L
0
0 SELE -
P
LOOP = 1 = < INTEANAL LOOP ON MB203
' RESPONSE
15 g 7 4 0
A | |
o £ el SELD
i 8] |
R =3 010
0
v E SEL 2
D!' |
SEL 4
STATUS , SEL &
STATUS =1 == STATUS OK

= 473 == MODEM ERBOR
= 272 == EARQR ON TIMEA SELECTION

AL 255

Figore -1 Ling INIT Command
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COMMAND

18 7 % G
R | I
0 E E
E 4] i
R R 030
& D
¥ Y
a I
BUFFER ADDRESS
EXT -
ADD BYTE COUNT
BITS .
* RESPONSE
15 8 7 A 0
R E s
a E z
! c r
R ST A B
BYTE COUNT - Ip 'K :
LWy Y L'y
o 1
BUFFER ADDRESS
EXT
ETATUS ADD mﬁ'mum
BITS
STATUS == 1 . =% SUCCESS

376 ~2e NO EXISTANT MEMORY

3745 = BUFFER OVERFLOWW
374 == TOO MANY BUFFERS
373 => MODE ERROR

370 = LINE NOT INITRALIZED

Figurc T2 Receiver Buffer IN Comorand

-2

SEL O

SEL 2

SEL O

SEL 2

SEL 4

SEL B

Fa12iaa
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COMMAND

15 8 7 4 0
R [ 1
3 t E SEL (O
i EH |
R A Q80
O D
v v SEL 2
Q £
BUFFER ADDRESS SEL 4
EXT
A0 BYTE COUNT SEL 6
BITS
RESPOMNSE
15 8 7 4 0
(3] i |
C E Ef  seLp
l O I
R H O
BYTE COUNT | O
LOWY v ¥ SEL 2
0 I
BLFFER ADDRESS SEL 4
ext Vo
STATUS = =7 SLICOESS

367 =% NO EXISTANT MEMORY
275 =2 BUFFER OVERFLOW
374 =5 TOD MANY BUFFERS
373 = MODEM ERROR

370 =1 LINE NOT INITIALIZED

Lol th]

Figure -3 Transmit Buffer TN Command
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APPENDIX E
GLOSEARY

AUENOWLEDGE {ACK) :
This indicates that the previous transmission block was acceptad by the receiver, and is ready to
aecept the ekt Mook of the transmissiomn. : . .

ARITHMETTC LOGIC UNIT (ALLD
It allows the microprocessor to perform arithmetic and logic operations.

i b . . B .
This is a Read/Write input w the multivort RAM.

ASYNCHRONGOUS TRANSMISSION - ' L
A fransmizshon in which the time paps betsween transmitied characters sy be of unequat length.

Transmissiom i comtrolled by etart 2nd stop elements at the beginning and end of each charseger,
Also called “stert-stop” transmission, : '

BUFFERED ARITHMETIC LOGIC UNIT [BALLY . :
Operations perdformed by the ALY are tuffered by the BALU and rmuted fo date MY,
aptropriae rapisters, and the Berg por, '

BERG PORT

An B-bit port that allows the microprocessor io communicate with other devices without ukimg the
UNIBUS system, ' '

BIT-8TUFF PROTOCOL . _ ' '
An ingertion of zaro, by the panemitter, afler wny five consecutive ones. This is designed for bit-
oriewted prolocols sech bs Synchronous Data Link Cootrol {SDLC), :

BITS PER SECOND '
This tk the bit trangfer rata per enil of time.

B PFORT
The read address input of the muiport RAM (read only port].

BEANCH REGISTER (BRG)
A temporary storage regisier used for branch computation and ehifting right

BUFFER

A storage device used 1o allow for o differcnce in the rate of data flow, when trangmitting dats from
one device w another, : :

CCITT - 3
Comite Cotssleanf !]“ﬂ['ﬂl:llﬁjnﬂi da Telﬂgraphje at TtlﬂPhﬂ]JiE - Af it tional Ell'ﬁ:.ﬂ:.'i'ﬂ
committee that sets international communication standards,
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CONTROL AND STATUS REGISTERS {C5Rs)
Communicaton of control and siates informalion is done through these ragiseers.

CRC (CYCLIC REDUNDANCY CHECK)
_Aa error detaction gystam in which the check character is eenerated by taking the remainder, after
dividing ali the serial bits In u block of data by & previcusly determited binary sumber.
CROM
A pivg-in Conrel Read Only Memory (CROM) uzed a2 the instruction memory for the PTOCEERON
(see READ ONLY MEMORY).

CYCLIC REDUNDANCY CHECK {CRC)
An error defaction system in which the check charscter is generated by taking the remainder, after
dividing all the secial bits in a block of data Y & previouzly determined binary number

DATA LINK ESCAPE (DLE) | :
A control clwrycter used only o provide supplementary line control signals {contra) charagier
sequences of DXLE sequences). These are two-character sequeacas, where the first character is
DLE. The secord character varies nceording to the funclion needed and the vode uged,

DATA MULTIPLEXER (DMU ) : -
An B-bit wide, S-to-1 multiplexer used 1o select dais for the B inpat of the ALLIL

DATA-PHONE™ DIGITAL SERVICE {1I8) :
A communications $yetem in which dats is ransmimed in digital ingiead of analog form, therefooe
removing the nead for wodems, : '

DESTINATION ROM [DROM)
This contreds the operand as defined by the destinntion of ihe insmuction in the instrzction TeEIFLeT.

DIGITAL DATA COMMUNICATIONS PROTOCOL (DICME)
Thie is DIGITAL s standard communications protocal for character-orianted protocol,

DIRECT MEMORY ACCESS {DMA) :
- - Ihiy permie YO transfers directly into or oul of metory, without passing through the general
reglsters of the processor,

ELECTRONIC INDUSTRIES ASSOCIATION (ELA)
A slandards organization specializing in the elacmical and functional chrracteristics of interface
EcjuipTrant.

FROM
Function ROM - This controls up to 16 functions performed by the ALLL

FULL-DUPLEX (FDX) :
A siufeneous independent transmission in both dirpetions.
FIELD REPLACEARIFE UNIT {FRL}
' I'I*msn:furstnndafetiimuniimmuhemmimdint.he field. The unitis replaced with a good weir, and
ihe defective uait is returnad 1o 4 previously determined location for repair,

FIEQ . .
A First In/Firet Out (FIF{Y) characteristic of the silo hargdwars buffer.

* Daea-Phone is a wodemork of $he ATRT Comparny,

E-2
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HALF-DUPLEX {HEX) :
An alternate, one way at a time, indépendent transmission.

IBUS/ORUS
This makey up the microprocessor NPR coptrol, miscellanecus repisters, and CSRa.

BRUS*ORUIB* . . :
This mekes up the microprocessor NPR contml, miscellanecws registers, and CSRs

INSTRUCTION REGISTER (TR} _ _ )
Tt ecmiaing the insirocton that is being oxecuted. The output of the register is used to control (he
INICTOPTOCeSET.

LINK MANAGEMENTS |
The link management component determines the fransmission and reception on links thai are
conrected to twe Or more transmifters and/or receivers, in & given direction.

LU IBIUJS
The line wnit dale bus provides a path to the DMUX, using the Berg comector,

MEMORY ADDRESS REGISTER (MAR) '
This controls the dats memory for buffered arthmetic and logic operations to main memory,

MAIN MEMORY (MEM] '
The data starage ares for the microprocessor (4K X 8 RAM). It cannot be acoessed disectly by the
CPLL . : - .

MAINTENANCE INSTRUCTION REGISTER (MIR)

Thie provides a destination for an frestriietion that can be loaded by the CPL during mainmensnce,
MOP o | |

This iF the Mainienance Operstion Prowocol (MOP),

MULTIPORT RAM —_— _ _
This containg all ME20% control and status registers between the microprocessor gnd the CPU,

NEGATIVE ACKNOWLEDGEMENT {NAK) :
Thic indicatey that the previous travsmission block was in error, and that the recelver is ready to
accept & retransmission of the block in which the erroe vecurred {alzo a ‘ot ready” respopie to &
statioh gelection wm multi-point operation), o

NON-PROCESSOR REQUEST (NPR) ' .
This refers to Direct Memory Access (DMA) fype transfers, see DIRECT MEMORY ACCESS.

PROGRAM COUNTER (PC) -
A 13-bit counter used to cantrod the addivass of the control ROM directly. The value in the PC is
contiolled by branch and move jnstructions,

PROTGCOL

An authosized 3¢t of conventions to control the tormat and relative Liming if message exchangs
between fwo communicaling processes, .

RANDOM ACCESS MEMORY (RAM)
This is usually volaiils memory that ean be written to and read from. The locaticas in the THEMOTY
may be zccessed in 4 random way.
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READ ONLY MEMORY (ROM)
This i wsually non-volatile memory that may contsin program, dats, of control information, The
informaiion can be read, but not wntten by the processor. This information is ofien placed in the
ROM dring its manufactare,

RE-232-C
The ELA, standard single-ended interface levels and pin assignments 10 4 modem interface,

AS-422-A
The EIA standard differential interface levels and pin assignments to 8 modem interface.

m3-423-A .
The ELA standard single-ended Inlerface levels and pin assignments to 8 modam interface,

RE-d45
The EXA standard connections for BS-422.0 and RS 4234 &0 3 modem mmﬁ:a

STLC
A firt i, first ot registar - The receive 2ilo is loaded from the USYRT, th tranmﬂa‘_ aile Emmﬂae
THCTORTOCEEA0T qﬁ-i x 12} :

SCRATCHPAD MEMORY {SB .
A read/write memory ssed for the wmparsry stm*age af dﬂta flEx 8 bits]

SCROM :
SourCe ROM - It mnh‘dﬁ Lhu input selection for the DMU}{ It alse dederminer if 3 move
nstruciion is ¢ be executed (32 x ¥ bits),

SYNCHRONOUS TRANSMISSION : '
A trapsmission i which the data chatraciers su:ui bits aro manamitted at a fixed raie, with the
,zaa.bmmr and rocedwer synchronized.

STETEM CLOCK
Thiy forms the basic riming, providing clock pulses for the microprocessor timing functions.

UNIBUS

A single high speed bus on which sysem components eomnect and comanmicate with ench ather.
Addrﬁma data and control mlnrmmjl:m B transmitted via the "-E avallable lines of the hua'

T.T’iYRT

Universa! Svachronous Receiver! Transmitter — I I:anr.llta mputu:rr ﬂutpux datamﬂ:l& m::rdq..m, and
the basic pmtm:l [rammg aﬂ;ﬁ CITGr dﬂ:ﬁmn
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APPENDIX F
CABINET KITS

F1 OVERVIEW o
The KMS11-P cabiner kits {nclede L'O panels, cablez and cable turmaronnd test connectors, When
associsted with the bagic unit KMS1P-M, these Lits allow the KMS11-F 1o aperate within a range of

speeds from 2.4 B bits/s to 36K bits/'s and to be adapted 10 from different interfaces; REIIZ-CRS423-4,
BS5333-A and V.35, - -

The I/ panels are especial'y dosigned to fit with the 1'O bulkhead concept, however they also Bt with an
adeptable bracket whieh can be inounted in the non-shielded cabinets,

Descitptions of the 110 panels are provided in the section F.2 and genera! installalion procedures are
given for installing the I/0 panels and cabling (=ection F.3} . .

Four basic kils are wvailable (cne per mtarface type) and cach of them can be atlapted to twa difierent
types of cabincds (with or withuul /0 bofkchead). . '

'. Cabinel Kit

CR-EMSI1P-ATY ELA 5232 vabinet kit. Lse with [/ hilkhead
CE-EMS8i1P-Al EL4 RB232 cabinet kit Use withont O bulkhead .
CE-EMS1P-BD ¥.35 cabinat kit. Use with A0 bulihead
CR-KMSIP-B1 V.35 cabinet kit. Use without 17O bulkhess
CE-KMEIP-ED R5422,/440 cabinet kit, Use with L'0 bulkhaad
CE-KMEIF-E]1 RS422/44% cabinet kit. Use without T'0 bulkesd
CR-KMSIP-FI3 R3423/449 cabinet ki, Use with IO bulkkead
CE-EMSIP-FI HS5423/449 cabinet kit. Use without 1/0 hulkhead

F2 KIT DESCRIPTIONS - -
This section gives a full description of the Cabinet Kit eonponents {descHptions and drawings ).
Table ¥-1 Cabinet Kit Descriptinns

Interface Ereseription

CK- KMS1P-AD RS-232-C with an 1/0 Bulkhead

o Intzrnal Cable A 2m (5.8441) ribbon cable with » 40-pin female Berg™ conbacter at sach
BOCOEE-10 {rafer end. One end is plugged inte J2 of the MR203 with the ribbed side facing up.
o Figure F-7 The uther end conncets (o the Barg™ cornector on the /O panel, .
View L) :

= 10 Parel HIOO! - The H3001 1/0 panel containg two connectors: 2 40-pln male Barg™

(refer to Figure F-1  connector om the rear, and a 25-pin male D-sub connector on the [ace. Thrce

View A) switchpacks are also included to enhance compatinility with vadous
modoms. Thia panel is installed in a 3.08 om (2in) window in the IO
bulkhead, or in 8 73-27292-01 adaptor bracket.
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Table F-1 Cabinet Kit Descriptions {Comid)

Intgrfase

Diescription

“Efrernal Cabie
. E'_E_LEEFH“
(Mo supplied
with optlon)
{Refer to Flgure F-2
View )

Test Connectinr
Hi1s

{Rafee bo Figura F-3
View Ad

CK- KMEIP-ED

Internal Cable
RCOES5-10

1/0 Pamel H3002
{ Refer to Figure F-1
few B}

Externel Cahle
BCIID=

f Mot supplied

with, option}

{ Befer to Figurs F-2
View A)

Teet Connsctor
Hiz5!

{ Befer to Figure F-3
Y¥iew C)

CE- KMZIP-FD

Internal Cable
BCDES-10

L'Cy Panel HI003
{Refer to Figure F-1
View L)

A venable fength cable wilk a 25-pin fernale Dr-sub connector at one end and
u 25-pin male D-sub connector at the othar end, The femaie end commects ta
the T-sab connector on the H30Q1 170 panel, The male end connects to the
data communications equipment {(DOES,

A 25-pin D-sub wenground sest conneceor designed 1o test the ouiput of
aither the F300! O panef or the BC22F-* extemmul cable, '

RE-423-A with an I/Q Bulkhead
Set description under RS-232-C)

The H3002) /G panel econtaing two connectors: & 40-pin male Berg™
conaector on the rear, snd 8 37-pio male O-sub contiector on the face. This
panei iz installed is & 5,08 cm (2in} window in the 170 bulkhead. orin a 74-
27252401 adaptor bracket,

A variable length eable with a 37.pin BCS5I-** famale D-sub connector at
ore end, and a 37 -5 mals De-sub cunnector at the other end. The female end
connects 1o the Dsub.connector on the H3002. 1/C panel. The male end
connecis 1o the DCE, :

A 27-pin D-gub twinarcund tesi comnector designed to test the output of
erther the H3002 IO panel or BCAST-* pxternal cable.

RS423-A with an 1/O Bulkhead,
(See duscription wrder RS-232-C)

The H303 'O panel contains thres connectors: 2 40-pin mule Berg
connector on the rear, with & 9-pin male and a 37-pin male Dosul: connector
ﬂllﬂ'lﬂ_fif:t‘.' {the S-pin compector ik intended For & separate application), The
paned is instalfed in a 10.16 cm (4in) window in the 170 bulkhcad, or in a
T&- 2719201 adaptor brackst,
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Table ¥-1 Cabinei Kit Descriptions (Contd}

Deseription

Interface

« External Cabl:
BCISO
(Mot gupplied
with option)

- Test Crmnecior
Hizrsi

CK- KMEIP-BD

s internal Cable
BCUES-10
{ Reter to Figure F-2
Yiew )

« L'O Panel H3004
{Refer 1o Figure F.1
View D)

v  External Cable
ECITE-15
{Refar to Figure F-2
View B)

& lest Connecior
H3ix50
(Refer to Figure F-3
Yiew B}
CEK-KMSIP-A
CE-KMSIP-EY
CK-EMS1P-F1

CEK-KMZE1P-8]

{See description under RE-422- A/RS-449)

(See deseription wnder RS-423 A/RE449)

V.35 with an 1’0 Bulkbesd
A 3 m (9,84 ft) ribbon cable with & 40-pin female Berg™ connector 4t sach

end. Une end is plugged into J1 of the MB203 with the ribbed side facingup.
The other end commocis to the Berg™ coongoror on the 10 panel.

The H3OO4 T/0 pane]l containg two connectors: 8 #Hl-pin male Herp™
conntsior on the rear, and a 37-pin male D-sob éonnector on the face. This
panc] is ingtalled in & 5.08 em {2in) window in the I'D bulkhead, or in a
742729201 adaptor bracket,

Avariahle length cable with a 3 7-pin female D-sub connector at one end that

conncets o the HIMM 10O panel. A 34-pin Data Phone Digital Service
(T325) connector at the other end of the BC1 7E cable connacts ta the PCE.

A M-pin fomale Diata Pheme Digital Service (DDS) tornaround fest
connector designed to st the cutput of the BCITE extemalf cable.

Wenties! w CK-KMS1P-AD + ADAPTOR BRACKET
Tdeatical o CK-KMSIP-ED + ADAPTOR BRACKET
{dentical 1o CK-KMSIP-FD + ADAPTOR BRACKET
[denticsl to CK-KMSIP-BD + ADAPTOR BRACKET
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BCBEDR25 | T 3 ¥ 1|5! _j VIEW A
| & Wi
37 PIN D-5UB
BC17E-25 3 F E!|:I J VIEW B
24 PN DOS a7 PIN [-SLE
BC22F-+ ™ /
(SEE NOTE 2} l: ‘|:I R t[” :I VIEW C

25 b 5B

BOOFS-<
tSEE MUTE 1}

MNOTE 1

BCOBS-t INTERCONMECTE THE MAZ0E AND MB203 MOMHILES,

THE BOOES-10 CASLE CONNECTS THE MB203 LINE UNIT TO THE 10 PANEL

MNOTE 2

BL2ZF CABLE LENGTHS iv EXCESS QF T &2 |25 FTI MA&Y EXCEED THE

MAXILIM LOAD CAPACITANCE DEFINED BY THE RS-232-C SPECIFICATION.
WNOTE. HOWEVER, THAT UP TQ 18m (S0 FT) PROVIDES SATISFACTORY

FERFOAMAMCE LEVELS.

Figure F-2  Cable Drawings
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F-3. INSTALLATION
T dafferent approachss to installing L0 panel gssemblies are inciuded in this section.

«  PFor insiallations utilizing an IA0 bulkhead, follow the steps outlineg in suh-section P-3-1.
o For matallations withow bulkbesd Gilow the procsdrres in seb-acction F-3-2.

F.i, Cabinets with an I/0 Bulkhead.

Though thers may be diferences in the pogitioniog ofthe 'O bulkheads of the PTYP-11 kermel cabinet, the
VAX-11 expansion ¢atinet, the wnivemsal expansion cabinet, and cther cabinets, the installation concept
ia the samse. Onrce ihe 170 panel is installed, there showid be no openings (panels omitted) remsioing inihe
/O frame on the rear of the cabinet thet eould permit EME leakage. For this teason, it is impostarnl to
tighten all mouniing strews on the L'O panel. Figures F-4 and F-3 show the various L0 bulkhead types
and iilusiraie the comect approach to each.

WARRING

Belore performing the following nlsmﬂahulq gitps,
“tern all power OFF.

1. Gain acotss W the 1O balkhead through the door on the rear of the sysdem cabinet Depeancking
cm the width of the I/ panel bring installed, remove ope or two 5 om {1.96 in} wide biank
punels from the alkhoad. This is where the 170 panel ig io be mounted.

2. Insertthe Berg” plugof the BCORS- 1} iniernal cable inio the Berg™ conneetor o the rear of the
170 panwl {age Fignre F-5% for cable orientation).

4. From the rear of the cabinet, route the free ead of die imeroel cable through the opaning in the
1/ bulkbead. Continue rowting the cable thromglh e eabinet to the appropriate connector [ J1
ar J2) of the ME203 lina mnit. Eeep in mind that the cabie must be routed gand dressed in g
manner compatihie with existing cobripet cal':l{ng

4. Inetall the /O panel into the opening of the 1/0) hulkhuad {see Figures F-§ and FJ} in place of
the blank panelfs) that wers ramoved in Siep 1.

NOTE

It is necesyary to maintain aa interference-free
environment outside the cabinet enclasore. Any

“additional panals that may have been cemoved to
[acilitate eagier installaticn of the T/ p:m-ul most
b repluced,

3. Connect the external cable to the connector on the rear ol the 10 pavel. Refer w Figure 2-16

and 2-11 for remote cabling (FIA or CCITT). The cable shuuld exit the cabinet with the other
rignal cables.

NOTE

BC2ZIF and BCI2D cubile lengihs in excess of
T.I:rzm_ (25 B) iy ckeced the maximoem load
capacitonce a3 defined by the R3-232-C specifi-
cation. Note, however, that up to 15.24 m (50 f)
provides satisfactory KM311-F performance
levels. :
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Figure F-2  BCO8S-10 to /0 Parel Cabke Conmection

F.3.2. Cabinets without an IO Bulkhead
WARNING

Hetore pedforming rthe following installation steps,
twrn &1l power OFF,

1. Lain access ta tha rear of the syatem cahinet and mount the adaptor brackzt {Parl Mumber "."*
2729201) to one of the rear vertical mounting rails, Mounling the bracket on either side of the
cabinel is permissible, [Refer to Figne F-0),

NOTE
Do not install the 74-27292-01 adaptor brocket

where it will physically imterfere with nther equip-
ment mownied r the cabinet.

I




2. Inserithe Bere™ plug of the RCOBS- 10 internal cable inko the Berg ™ connector on the rear of the
1/0 panel (see Figure F-8 for cable orientation).

3, From the rear of the cabinet, route the fiee end of the infernal cable through the opening io the
adanior hrachet, Continae rosting the cable throogh the cabinet to the appropriate eonnector
{1 or J2) of the MB203 live anil, Keep in mind that the cable must be routed and dressed ina
manner compatible with existing cabinet cabling.

4,  Inseall the I'O panel inio the opgning of the adaptor beacket. {Refer to Figure F-9)

5.  {onnect the cxiemal cahle to the connector on the rear of the 1/0 panel, Refer to Figures Z.10
arad .11 for remaote cabling (ELA or CCITT) The cable should exit the cabinel with the other

signal cables.
NOTE

BCIIF and BCI2ZDY cable lengths tn excess of
T.62m (25 fit may exceed the maximuem losd
capacitance as defned by the R5-232-C speciii-
eution. Wole, however, that up to 15.24m {30 fi)
fovides satlsfaetory KMISIL- P performance levels.

Tt mm'\;
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i
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A T Ty ol 2" e " 3 '

EQR USE IW MG s TIRGG 0 AnELE Ik CARINETS
THAT (40 MNT CONTEAIN AM 177 B LKHEAD. 3
HC P RB: -‘:
Figure B-9 74-27202-01 Adaptor Bracket
F.33 TMP Swirch Settings E

The HIOGL 170 pane] includes thiee s 1t.,hpm:ks which tnest ke confgseeed for cofnect operation § refar to =
Figure F-10 apd table F.2). : , . ) :

The ather 1'0 panels dow't nsed to b eonfiganed,
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Tabile F-1 3001 Swilch Settings
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MNOTE: Switches are oftf uniese othersise indicated.
*(in if new syne configursd on MTBG7
2017, 0™, and 209%™ are trademarks of Western Electrle.
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