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FREFACE

The Qualified Modular Assembly (OMMA] DEV 11 senal syachronnus line interfzce module has been (ested
and meetz e reguirements of the FOC snd DEC Standurd 103 that el eleciromagnetic interferende.

This manual haz been wiitter to sabsly the needs of Freld Service and Educattonal Service eraining
personmgl.

it contains the following catepuries of mformation:
+  (izncral deseripiion including Fealares, speciftcations, and configurations.
«  [natatlation;
#  Programming;
¢ ‘Tochnical description; and

- Mainiemance.

The manuad alse comtains an appendix that includes dingnoostic informtion and prograrming cxamples.
Chapters 1, 2, und 3 of this manual contain the same information as Chapters 1, 2, and 3 of the (M4

OPKFI! Uxer's Guide. The QMA DPVEL Enpincering drawings (MPKT1Y) contain additional
infarmatian.

¥
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CHAPTER 1§
INTRODUCTEON

L1 SCOPE

This chapter cantains introductory tnformution wbou: the QA DPV1L imerface modute, It isclodes »
eenersl descriptron and a brief overview of ihe QMA DEFV 1] operabion, features, gereeal specificn lwons,
and contigurations,

1.2 OMa DPVIT GENERAL DESCRIPTION

The QMA TPV i 1 semal synchronons fine inlerface Tor connecting an LS1-11 bus o o sarial
synehromows modem that iy compelible with ElA RE8-232-C inteclace swaderds apd ELA R5-423-A and
R5-427-A clectrical azamdards. ETA RS-422-A compatibility is provided for use in local communications
only {titning and data leads enly). The OMA DVPLI is inlended for elasacter-oriented protecols such as
BISY™C, byte count-orienied protocols such as DDMCMP, or bitoriented data comvmunication protocols
such as SOLE. The QA DPVI] does nol provide aatomaiic orror gencrating and chocking for BUSY NC,

The OMA DPVE] consists of one doubie-height madule and may be commected to an EIA RE-212-C
modern Uirough o cabiset kit {CE-DPY11-A*} Sce Paragraph 1.6

The OWMA DYP11 is a bus requesi device only ard muss rely on the systom software for service. Interrupt
conirn] e penerates requests for the iransfor of data betwesn the OMA DV and the L5)1-11 memuary
v means of the L3111 bes.

M . ’

!‘ ' TELEPHONE
: LINE

T ] Rezazc | b

l Bozzt | MoagEM | e

L]

FLE DISTRIBUTION
PAMEL ASSEMBLY

cPy

AN

1Thiz ceble ia not gart of the apkion. Ses Perearaph 1.8,

LEI -BUE

TE-17738

Fipure -1 OQMA DPVI1 System

1-1
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1.3 OQMA PFV11 OFFRATION

The QBA DVP11 iz a doublo-bytfored propgean: mterrupt interfacs that provides patallel-sg-serial conver-
som ol dale io be transmitted and sctial-lo-parailel comversion of received data. 1L cen aperaw at spceds ug
10 56K bite/s® The OMA 1PV bac five L6 it registers, which can be accessed in word or byie made.
These repasters are assipnod a Block of four coaliguows LET-11 tas word addresses that start on a boundary
wilh the low-utder three bite being zeros, This block of addreses is jumper-seleciable and may be tocated
gnywhere between 1600 and 1777702, Two of fhese repisters snare the same sddeess. One 18 accessed
during 4 read from the address, the other during a woite w the sddress, For @ detsited description of cach
of b five remistes, refer to Chapeer 3, These repiatens ane wsed Cor statws and control inlermetion as well
as data bulTers for both the cransmiiter and receiver portions of the OMA DPVLL

14 0OMA PPV FEATITRES
Fealurss of the OWA TPV 11 incknde:

*  Fuli<duplex or half-duplex operation:

®  Double-bullered transmitior a8 receiver:”
= ElA RS-23240 compatibility; _

v Al EEA RE-443 Calegory T modem aontrol;

*  Partind Categery 11 rwdem Sonkrol to include incoming call, wesl mode, temate loopback, and
Iocal locpback:

- Program interrept on iransilions of modem contool aignals;

*  Crperationg speeds up 1w 536K bits/s (may be limited '113.' software or CPU memory);

*  Sofrwareseleciehbe diagnostic loaphack:

8 Operation with bit-, hywe-cotat, or chumcter-oriented prawocols;

*  Internal cyclic redundancy choeck (CRC) meneration zad cheeking (ol vaable with RISV SO
*  [nlernal bit-stuff and detection with Bit-oriesied protocols;

*  Programmable syng charaetcr, sync inserlion. and sync stripping with hyie counturented
prutoccls; and

o Recopmbion of ssoondary stafion address wich bil-ofeled protocols.

1.5 CENERAL SPECIFICATIONSG

Environmental, elegtrical, and performance specifications Tor the OMA DPVYIE are iecluded in the
Tollowing paragraphs.

1.51 Envirormental Specifications
The QMA DPVII ds desigeed to opcrate in a Cliss © environment according o DEC Stapdard 102
{Exleaded).

¢ Cperating tempentune range - 52 to #1590 (417 1o 140°F;

*  Helative bumidity — 10 o 90% wilh 2 maximom wet bulb femperaure of 23°C (22°F) and a
minimum dew point of 270 {367F)

The acieai speed reatized may e sipnificaacty lesy becavse of lircitatsons ingpreed by the softagre oadoor CPL memory
refresh

1-2
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1.52 Ekcirien) ‘!‘-‘pﬂlﬁﬂhﬂiﬁ
The OMA PV requirss 1he Fablowing voltapes from 1he LSI-LL hl]n. for propor operaticn.

412V ar 030 A maximum (15 A 1ypical)
- +5 % oul 1.2 A maxinawm (092 A wvpucal)

The interfase includes a d‘-;&irgc pump Lo petlerate a negative voltage required 1o power (he RS-423-A

drivers.
1.5.2.1 Bus Loading — The QMA TPV L presents one {13 e boad sl one (13 do eoad to the [51-31 bus.

1.5.3 Performance Parameters
Performance parameters Tor Lhe QMA DPVE] are listed as Foblows.

Ciperating hMMode: Full- o hadl-duglex

Frats Formal: | - Syncheonous DEHC AP, SOLC, and BESYNC

Character Size: . Program schectable (3-8 bits with churacter-orenied pro-
facols und 1-B bits with hit-oneated prolocols)

Maximum meﬁguﬁ[]m: e DPVED modeles for cach TET-1E bus

Maximuin Distance: 15.24 m {30 ft) for RS-232-C; 60.96 m (200 K) for RE-

423 A and RS-422-A. Distance depends directly on
speed, and 60,96 m {200 [t} is a soggested average. [Sec
the RS-449 spesifcution for details. )

Musimuwin Serial [eta
Rrles: 54K hits/s {may be less because of softwars and memory
yefresh limitalione).

Lé Ma DPVE CONFIGURATIONS
There are two OMA DPY 1] configurations, the M and AP.

»  DPY11-M v oan unbendied version comelsting of: -

- MED0 moduate. and
- Drescuinetkation.

«  DPVII-AP s 2 bundled version consisting of:

-~ MBDZD module,

—  H325%9 oymaround condector,

- CE-DPVIE-A* Cabinet Kit (Sce Tabie 1-1),
- Uzer Manual (EE-DPVOM-LUIG-D0T), and

- Field Maintenseee Print Set (MPOL19).

Turneround copnectors. cables, and documentation may be ﬁj'—:hﬁ&ﬁl sepuretely. The following cables are
avaitabie but are not perl of the option:

s DC22D - FOC compliant null swodem cable for ELA upolicalions. Female connections on both
emds.




¢ BOUZZE - POC compliant extension cable for Jimived anodem conirol, Make conmoection on ore
end and femabe connection on the other cpd,

® BU2IF - POC compliant exiension cable Tor full modem control, Male connectinn on one eqnd
and [emale connecuon on the other end.

1.7 ELA STAMNDARDS OVERVIEW (RS-449 V5 RS-232-0)
The most common uterface #landard waed in recent years has boen the BE-232+C. It does, however, have
serious imitations For use i modern dals communication systema; the moest eriiica] 38 speed wod distance,

Far this reason, the RS-44% siandusd s been develuped to senkace RS-212-C, 1 inaintaing = depres of
comnpatibility with RE-232-C to accomsnodale an upward transition to RS-44%,

Thz mast significary differenes herween RE-449 and RS-232-C 5 the electrical characteristivs of signuis
used between the ata Communication Equipaent {OCE) und the Trede Terminal Equipmest (OTEY. The
F5-232.0 standard wses anly unbalanced circuits and Use RS-449 usex both balanced and wnbalanced
electrical circuits, The speetfications for the types af electricul circuis suppartsd by BS-449 are cuntained
in BlAa standards RSE-422-A for balanced cieceis and BS-423-A for unbalanced circuils, Thes new
standerds permit preater fransmission specd and allow presler disiance between IFTE and DOC. The
maximum tranymission speeds supported by BS-422-A il RE-423-A circuits vary with cable leagih; the
normeel apesd limits are 20K bis/s for RE-423-A al 8096 m (200 [t) and 2M bits/s for BS-4324 w1
056 mi 200 ft.

Anather major difference betweon B5-232-00 and R5-44% i3 \hal additiena] leads are needed 10 suppors
Lhe belanced ineerface circuits and somc pew eircuin functions, Twe new connectars have been specified Lo
accommudate these new leads, One conneesor is & 37-pis Clock™ thel avcummedates the majority of data
communication applications. The other js a2 %ol Clock™ used in applications requiring secosdary
charnel Tupctions. Some of the new circuits added in RS-44% sopperi Jocal and rerwste 'oopback: testing
and standby channel selection.

Tzhle 1-1 CE-DPVII-A® Cabinet Kits

Eil Nutiber Application TP {ontents

CE-DPYI11-AA EIA Compiant FOP-1T/23-8 2¥-inch cablz, THEXE panel wssembly,
and HALSY tost gonectos

CER-DFY 1 1-AB ElA Comphasil MICED 11 P2-inch cablz, 7018209 panel wssembly,
and HI2IY test connccior

CE-DPYLE-AC ElA Compliani FOP-L 1 2510 30-nch cable, TO1E209 panel assermbly,
and HIX5Y {eseconmecior

CR-TIPVIE-AZ FlA MNon-Compliant . . Five 900701100 eable tics, [five
QMBS0 cuble mounts, one BODAL-
I cable, and one FIS250 tasl oonnecior

Conch™ e a bademark of TEW, Inc.

i-d
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CHAPTER 2
INSTALLATION

11 INTRODUCTION

This chuprer provides ali the noccasary informaticen for the fnugalfation and checkout of the A DPY 1
interTace modale, Included are imstrsctions For unpecking and inspection, preinstablation, installstion, eed
verilcaton of operation,

L2 TUNPACKING AND INSPECTION

The QhIA DPY 1L iamtcrface moduie is packaged in accordance with cormmercial pachking practices. Firsg
rernove all pocking material and verify that the following zre prosent.

MRBI0 modgls

H325% mmaround connector

CER-DPVi-A* Cabinct Kit (zstensb 1s kit varsstuos
Uscr Sanus] (RK-DPVOM-LG-00L)

Field Maintenance Prny Sl (MPOOS 9]

Inspoot all mrts carefelty for cmwcks, s components, and other obvious daesage. Repor damages or
shortages 10 the shipper immedistely, and oouly e DIGITAL represenlative.

23 PREINSTALEATION REQUIREMENKTS
Tahie 25 {Confipuration Shest) provides o convenenl sefecence for configuring jumpess.

Tabke 2-1  Confipuration Sheet

{WE-W32) Driver Attenuation Jumper

o e

Miormial ¥ E Alfermate®
Diriver Coafiguration Optlon Description
Terminal Wito'W2 Mot conngoted Bypasses  attenuation  resistor.
Timing Jumper mwst be remeved for cer-

Lein modems Lo operate properly.

PW3-W11) interface Selection Jumpers

Inpat Morimal® Aflermake*
Signals Configuraion Optisn Description
BT WiiloWa Signal quality
(PCSCR-5Y
W We l Tast e
i
DM IDSE) Mot connscied W10 to W [ Pata node retern for B5-422-48

(RXCSRA)

——eT T

*pjrrral configuraticn o typicelly BS-a2 08 cumpatible. Alwerrave oplion s Wepicnily RS-422-8 coopoaoble.

- L T



Tahle 2-1

Confipursion Sheel (Coadl

{W3 W11 Inferface Selaction Jumpers (Cant}

Oupt | Nomwl®
Siprals oo Confioerstion
SF/HL Wi to W4
(HXCER-0)
Local Wi o WY
Loaphack
i Mot conpested
|

Alberpaie®
{ption

Lrescriplion

W o W3
Mt connected

WHEoWIll

(WIZ-W1T} Receiver Termination Jumpers

Rercivay

.
i

Mormal*
Cogelirucaivon

Rocoive 1At

i

Mor connected

R ——

Alterite™
Liption

T e i

Selest froqueney
Remote looplkck
Laeal loapback

Local bophack (alerate gint

Beseription

WEIfo W13

—

Connects terminading resistor fur
R5-422-4 commatibility

T L T T

Sets MLLL CLE MODIEM CLK

Serg NLLL MODEM CLE 1o

Abways imslailed except for MRewory

Send Liming Notconneeted | W4t W13
Hoecive _ !
Timing MNotconnected | WLE 0 W7
(WIE-WI3 Clock Jumpers
Mormzl® ' Abternate™
Funclion Configuration {Iption . Diescription
LI MAOHEDE M WMt WK
1K | ta 7 kHF.
i
W2l Wiy i
A0 ke
Clock Fnahfe W WD W19 W2l
WA W WED o W23 lesting.
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o " Table2- Configurstion Sheet (Cont)

(W2d-W2IR) Data Sei Change Jumpers

0
Modem Signal Normal* P Albernate® |
K MName Crafigura(bn (Ipkion | Plescription
Duta Mode (DSR) Wt Lo W Mol cannaried l Connects the DSCNG flip-Mop (o
- ; the respective modem stetes sipnal
Clenr kg Send WIs  W2S Mot connscted | for trapsilion deicction.
Incoring Cail WhE a WaT Mot connecten | Mote: W26 is input w DSCHG [Tip-
! Tlop
Receiver Ready W26 10 WK Mop compacted |
P (Carrign Dedeo) :
e fparmn| conliguration iy [:...;'_-|:||:-,3.||'|: FSa2l A campalible. Advezesie oplion s Typiengly 254204 compad ble
T Deviee Address Jumpers
GHND AL ARE All AS AS AT Af AS Ad Ad
W29 W3l Wi W3is O WIT O O WID O W WaRE Wi Wid WiIs
i NOTE
"The address ta which the DPVI is to respond s
- dakey-chain jompered e W19 (CND)
Vector Address Jumpers
B 137 T3 D5 D4 03 Bouree
W4l WAl WA W4h O Wad W4s Wah
e : NOTE
T Yeofor address to be asserted is damsy-chain juig-

. ered to Wb,

—— AT —_— e

NOTE
Tuhte 2-1 stows the recommended aormal and alter-
nste jumpering schemes, Aay deviathon from these
. will cause diagnistics Le Tail dnd requtee restrapping
* fur Tall testing and verificadion. L is recomsnmended
. thut cusromer configuraticas thal vary from his
seliegie nat be contracioally supported.
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Befiore installing che OMA DFV] ] inferface modube, the foilowing lasks must be performed.

s
1, Verify that the Roilowing modem wierioce sirewrap jumpers sre installed {Fipure 2-17.
e WS o WRAE (o W24 do W23 e W2T
b WIZ bo Wl and W% wa W2k
¢ WIE w WD
d. WAl Wa
E. W W
H WEh 1o W9 '
2 W te Wl
i
|
| i
i I .
al |
L ad |
o0 CUODG JgUod
Wl 3 i4d4 g7 R B T
—. L P e I N —d
T o L f*’--"--':l" ,___R INTEAFRCE
TiR NG Oz | TEFM H&TIRS SHELECTICS,
Ciid oy REIISTOY Ju RS
0y P s PERE
I FOR E5d27.0 .
i At _J. "a Il 22 '
i GTBL o
| LR T i
i LU (IGE, JURIF ENS
E
|
i
'El Ay -
SCOD G
HRT A T
DA™ SFT (50000 il SFRS
: TR |5 INPUT TC DECYG FLEP FLOP
‘ZH PFED H:PPET
AL TR VECTCA
rEOan 3 .
T e e
WA G R G SFE Aag as A4 ae
F:E QOO O g oo JUPAPERS AGE
a0 LI EY HAINLE
I b B S N i 1 I & ST PR
. F.

Figtire 2-]

OMA DPVLL Juiper Locations
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Jid'r 1'..._

>

Pl P

This is the shipped configuration, Some of these jumpers may be chenged when the modula is
connected 1o external cquipment for o specific apphicution. The R5-423-4 NULL MODEM

CLOCK is sof 1o 2 kHz as shippad.

Rased on the LEE-1] bug fnating veclor scheme or user mequiremnents, determine the vactor
address Tor the specific MA DPVIL] module beng mstalied and configure juaipers W40
through W46 accordingty (Table 2-2} The floating vector canking 15 24,

Tabie 3-2  ¥ector Address Sselection

LT 1 i MBLE0 wELS DR ADDRESSING

pASE ' (1
= T
|5|1¢ 13F12 1v | 1wl = A 7 r-.15 A ziu :'
o I 0 g H | 0 c o JUMPFRS mei o O
] ] 1 I ]
| i [ | ]
i 1 [ r i
JUNMPESA WELTRHE
MU MEER ]w-:a WER et fuian Wi ATDREDE
Xop X I 200
) " » 00
o W AZ0h
# W » %0
] N X Y 240
o " » n R0
o " n 60
X X L * a0
| £ 40300
1 _——
S ® L
* % E0)
", W W g Fao
H
i
L
i i
WU IEHOATES A& COMMECTION T0 WG, .
WG 55 THE SCOURACE JUMPER FOR THE WwECTOR 4NDRERS
JUMPEHS ARE OAISY CHAIMELD. e 104"

e ————————



3 Based on the 63311 bus floading address scheme or sser reguirements, determine the device -
address tange for this QMA DPYL] modole and sorfigure W30 through W% accordiogly
{Tabla 2-3). Pevices may be physieally addressed starling at | 6MEI0 and continuing through
177776; however, there may be some software restrictions. The sormal addressing convention is
shown in Table 2-3. The Mosting address ranking s 44,

Tae 2-3 Davire Addross Selection

O X (raa2 o DRYICE ANORESEIME
b5 _ LGB

-.514-.312|~.11-ﬂ_$ sl ebs a0l o
=T
r
i

2
=

JuUm=sRE —rmeneesassaage 0}

i
] | | I b | [ I
\ e

JURPER N ol ) . LT . CIECICE [
nuwsen | W] WI0lWIE|VeIE PaIR] wsD [WIBEWIT WA u.asl . ATIDRENS

X FLACC
¥ FROMZ0
¥ | & TEAOEN

TEEOAG
¥, FEOUFD
FEOOE
Y FEL0D .
4 TEO

) TEZI)

o w
R

! X, TR0

A TEHNG

* n FROGGE

& kS JHOBRO

" x £ FEOIO0

& P G0

® | e2000

ELEx His g

x EA
¥ I Ei HoH
T iNCHCATES A COMMWECTIRN TO WRS WIg 8 TIED T
GROISD. OUMPERS ARE Cal5y CHAIMED.
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L4 INSTALLATION

The OQOMMA DYPIT interface meodule can be instalicd in any L3117 bus-compatible backplane such us
HYZ0. LAT-11 conliguring reles must be fotlowed. Proceed with the installation as follows, For additional
inforeration, reber wo the PODP-J 03 Lser Morual (REK-LSNET-TMY ar the L5-F7 Tnsrellation Guide
(EK-LS11 1-1G).

[. Cofigure llnt pddress and vector jumpees @1 s lone !F they have not been done previously
(Paragreph 2.3)

WARNING
Turn all power OFF.

3, Cannger the female Herg'™ commocter on the TOIE209 nanel assembiy Lo 11 on the MEOZU
module”. and plup the meodule into o dua?! 15111 bus siot of the backplane.

CALTION
" insert and remove modules slowly and carefully 1o

. avnid snagging modale emmponeats an the card
guides.

3 Perdorm T::ﬁi:itsncl: checks from backplane pin AAZ (+3 ¥} o grownd and from ADZ (+12 V)
to grommat to ersure thet chere are mo sharts on the MEGEZO module or backpiane,

4 Turn syuksm power (M.

5. Check the wolluges: w0 ensure that they are within the specified tolerances (Tabie 2-8) |7
veftugmes are not wilhin specelied 1olerances, replace the wsiociated reputator (HYAG P50

Table 2-4 Yoltape Requirements

Voltage Max. Min. . Bachplune Pin
+5Y #5325 § 4475 1 AA2
+12V 02,75 +11.25 | AD?

241 1O Balkhead

The [0 bolshead, mounied ul the rear of the PDP-11 /23 svytem enclosure, 15 vsed in hoth the DPVE LM
and DPY11-AP applications. The LA bulkhead and distribution pancls have been designed 1o meer FCC
requirements For fimiting electromagnetic interference (EMT) ieakage. The Dulichead containg six culouts
for muunting varows degribution pensls and/or flter assemblics. Whenever a distribarion paoed & aot
waedl, the cutout is covered with o bbsnk metal panel that 5 secored to the babichead with screws (o prevenl
sny EME [eakagre.

The A0 butkhead mounts on a @b o1 the sear ol ihe enclosure and it is secured 1o the enclosure with Lwa
screws throneh Lthe b on the left of the bulkhead, Figure 2-2 shows the bulkhesd mowseed ad the vear of 4
PDF-11/13 eaclute.

Furagraph 2.4.2 describey the ]PEMHRlIm‘I procedures for the distribation pancls and/or Titer asscmblics
mn the Bulkhead,

* lfa 301 £209-0 R umrth amed H325% turnsroun? compeerer nae ned gvaslable, an on-teaaed a0 comnecsor (H3ad) e be
dedcesd separaicty Sze Farszraph 1.5

Boe™ o o tradecrark of B.wg,. BElecemamdcs, tre.




FCC

2ULKHEAD
P . 4 ™
i 6 5 0 '|
% l) dﬂ ﬁ
i
i
[} & ] k=3 & ]
e
e | I o
\, ¥
DESTRIALTIUN PAMNEL
AND FILTEA ASSEMBLY
TR-18203
TR
Figure 2-2  1/0y Belichead in g PODP-11/23 Evslem -
2410 Dstribution Pancl Installative _
The distrbubion parel & parl of a [ilter assedibly. This assembly copsisiz of
*  The distnhation panel,
®  The flter assembly,
®  The conmector(s). wnd
*  The cable. o

Trstufl the DPY AP distdbabion paeeel apd Diier asseoibly {7015209-0) ns follows (see Figure 2-3)

1. Remowe the four sorews thal secutre the blank panel covering one of (e twa elongated slofs wl
the bottam of the 10 bulkhead;

2. ERemove the blank pasel;

3,  From the front of the bulkhead, irsert P1 of the eable aml the filter gssembly through the
opening in the bulkhead untif the mnanting panct, containing the filter assembly and conmectar
P2, is fiush apainst the bulkhead;

4.  Secure the mownttag perel 1o the bulkbead from sbe Tront of the bulkbend with foer screws;
anl

4. With the OMA DYPE-AFP module instaled in the backplanc. inacet P11 of the Y01 82049 cable
into i of the moduls, :

2-8




f,_.h , ' ' OIS TR TIAN BANEL

COMKECTOR

FILTFA ASSEMALY ——_.

L FCD
MUHEADY
IRZASR WIEW|
F "" —_—
u) d4p e
) dq (v
o BC2AL
B T RADS
o - AGSEMBLY
&
A MENZ0
5 SYMOHAIHAUS LKE
4 INTERFACE
'_'.F“-.?'. A
A Ny
*BLANK PANELS
-5EE APPENDIY, & FOR FCT BULKHEAD DES ISNATON R
Figure 2.3 Disiribution Paned Tnstallation
; 243 Verihication of Hardware Operation | o
The M3$020 module is naw ready to be Lested. This is accomplished. by runming the CZDPY diagnestic.
Additional information on the Qh'[.-".. PRV d|‘1ﬂ_nq3:|m i m‘ntﬂn‘nﬂi m Appeodic A midd Chaper 5,
Procecd as follows.
1. Cnm:cct the H325% 4 turnaround conneclor to the ETA connection on the [/Cx bulkheadt. The
jumper W1 on the H3259 tummaround wonmector must be removed.

S

L 15 p BIC26L-25 cobbe and F61259 turnrcand connecker are ol 2vailabie, an on-boand test cannccior (HIZ60 can be ardeing
m'lﬂml_:ly. See Paraygraph L3

P
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2. Load and run CEPY. Thce conzecutive error-free puases of this t251. 15 the initimum tegquine-
menk for a successful mon. IF this cnoel be achieved. check the following iems:

Board seaumy,

Jumper connectrons,
Ceble corpection, amd -
Tesl conneclon.

Ao o

Ii a2 suecessful can 15 sl omachievabic, corrective maintenance i required (See Chameer 3),

3 Loxd end run e DEC/X 11 System Bxerciser configored @0 st e number of OMA DPV] 1s
i1 {he symiem.

EBach CXDPY DEC/X1 1 modale teste up io eight consccutively addesssed QWA DPV1 15,

CXDPV uses 2 sollware switch register. Befer 0 the DEC /X1 Cross-Refvrence [AS-TO550-
MCY for switch register use.

The DEC/XI1 Sysiem Eaerciser s designed to achiove maximem cortention with afl devices
that comprese the system configuration. Fhe UXIPY module ruzs in LUhts envitonmrent. s
puipose is to isolale QhA DPY11s thut adversely affect che sysicm operatics.

For information on coeafipunng and running the DEC/X11 System Exerciser, refer to the
PECIALY Urer Manuaf (AS-FOS03B-MC) and the OFC/XTT Crosr-Reference {AS-FI550-
iy (Y

244 Conneclion to Exteroal Pouipment/ Link Testing
The QA DFY 1L ipterloce mudule 35 now ready for connection to cxterwal equipment.

If 1he conneclin 5 W a sypchronows modem, remaove the HI239 comneceor and connect the modem cobbe
10 the panel assembly and Lo e modem.

Coafipure jumpers Wl tkeough W28 in accordence with the operating requirenments (Table 2-1).

Load and rup DCIT (CECLED A0 o Tull fink i available, 2CET can also be run with a 1231 cotineclor or a
modem analog oopback. This checks the [nal configuration and isolates failures to the CPU, lhe
CoTAmanicitions link, o the modem.

If the connection to extornal equiptnent ases RE-422-A Lhe aser must grovide the cable and test suppare,
2.5 TEST CONMMELTORS : : .o .
The only test connector provided with che OMA DI'Y]1]1 modole s the H3259 Lraeround conmectar

(Figure 2.4} Table 2-5 and [Mgare 2-5 show the relationship betwoeen pin nembers, sigoal names, and
regisier bits when Lhe 13259 s cunnected by mezns af the panel assembly o the ME02D module.

2-10
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Figure 2-4 H3IZ59 Turmaround Test Conpector

HI®5% turnaround commecos

R P

The following are accesserics avatbeble for interfzeing amd may be aedeced separately.

HE56 Berg™ donneclor that includes the HE5G Berg'™ conmecwor aad 40 pins, Crimping tools

are gvafable From:

Berp Electronics, 1ne.
Mew Cumberland, A, FTOT

3260 vn-board tese connector {inclpdes RS-427 testing)

211
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The HI260 on-board dest connsctor (Figore 2-4% may e wsed b test the ME020 clrcuitiy in its entirery.
BS-472-A virouitry s nol tested with ie H3239 czble normaroond cognectar. The B3260 op-bowrd best
eotneclor s shipped confipered for testinge RE-422-A_ 1t wiay be contigured to test BS-422.4 or RS-4723-

A ax Foblows,
Boqiz-A BS5=433.4
W1-W2 oul WrL-W2 anstailed
W-%a installed WA-WhH oul

The eonnectar i= instiiled indo J1 with 1he jumper side up.

Becanse the H32600 on-boatd tesl coneeeclor does nol Lest Lhe coble, the DPY11 shaold be sestod with a3
rnaround connector al the modem eid of Lhe cable i possible,

Table -5 HI2ZZ Test Conmcctions

— T e - & e — ———— 8 ——

F Pt To

[
Fin Mo, | Pin Mo, | PioMa, | Pinda,

Eigeal Name E}H:Eﬂ R | Ji H328% | Signat Name e
| T ™

SESD DATA i2 F 1 % BECEIVE DATA
i

BB RS T SRR I'l- W ER&T | . CLEAR TO SEND

(TS} RXCSR-2Y ; iy
RECHIVER READY
iRR! [RXCSE-1 2%

LOCAL LUDPRACK I ] z f BATA MODE
(L1} (RXCER-3) (M | RXCSR-93
SELECT FREQ/REMOTE|23/2: | RR/MM P MMC | 21025 | SIGNAL QLALITY;
LOPRACK TEST MODE
(s /RLIRXCSRO) 1562 THI {PUSCR-5)
NULL MODEM 24 L N&R 15817 | ROV CLOCK
TX CLOCK

DATA TERMINAL 24 ) x 22 INCOMING CALL
READY {DTR) (G (RACSR-14)
{RXCSR-{)

F |

o o g e B s A ns e im0 s s R L L L R S R L A A Rt SRS BRI Y S, ok B R e




SEMD OATA

| !

AECEIVE DA, q ’fq: it H3268 }
“kii P E

r n

T cLock L R . _7-_ !
TG -~ J 3 i
- EXB t
] 3 ;

S & ';—___LI___ i I-'ﬁ‘ ;

e e e T T ., i
ACY G040 i A \
l_:ll:_‘-'_?_________._._ o __._.,,..,_._.E “ E=a —l Y PRI T TR T Fre -_E ..... L I-r"lr

”{‘x I iz 1.
- 3 . - | 1
- y !
LOCAL TLE i
o T i
FESCR S w1
¥
| THIS JUBPER
E5AL i MUST BE
RNCSR -2 t1 || BERUWED WHEN
- “re= TEETikG & DRV
DUy T4, £E Lo
AEADT F ¢
S
W i_i
R ER- 3 L cna f{:-:-.-11 =k :
c : L
LOCAL LOCP BACK e PR T
i I i
ANGSR 14 IMCOMING "1,/’:; N
i ) I T o E" b
‘\\‘ = ¥ o
. W P T
. Al— o
nEC2A-140TR 3 Fi = 5 "4
a —— - b —— -
DATA TERMIEAL ] 707 e T
READY f/‘ > A f P
- l't T g ¢ g
RSCSA-13IETSL 13 o7 N
CLEAR TD SE4D _Q‘ 15 —/
- L ] ]
e ) v
ASOSR-z RIS 2 Ed:‘\_? ] B2y 1w
HEUEST 70 SENG ' =
1 __;-"'-’- rﬁ___‘- .
E '!- 1 !
RACSR-12 (RAL SAN T :
FECEIVER AEADY i i
Pl i
- :
SEGATIVE INFUF T DIFFEREMTIAL ' ¢ ;
AECEVERS OMITTED FAOR CLARITY . b |
I I H
|
] L
WE I35

Figure 2-5  RS-423-A with H325% Test Conpector
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iA5423] _ ez it
TeRM Til G Lo g g
SEM I TIAING o ]
L I e [ P Ar— oo ]
TERM TIAfhcs W Brem

|AEA 22
CLEAR TG SEMTr Hl s w : I::} IR ".:_-_:I
S5 10 SEND W o e i HYELSEE .
BX ROV H3 o —— "R P—::}-ﬁ H5421
Wh v -

DR S Saly o [ WA

FERRS LT Loo ] s .
H32E0 T
FATa MODE Al e — &
—
OATA MODE RET Lo ! | ; i
ILGTAL LR, ; '
LE
BEME TiY RET r g ey
Ix T RET Sq ] -
TERM TIM RET [, S—— I )
TRG&25"
W
EEND [3&1A AET KK o "l
& DATH RET L = T ____.J
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ROTS: 1. ™ & wds z
, =AM RR.630.4 TESTING
WA R GLT TG —
2wt & W2 OUT b oo o ceeTinG
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Hi- 101
Figur: 2-6  H3260 Go-Board Test Connector
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CHAPTER 3
REGISTER DESCRIPTIONS
AND PROGRAMMING INFORMATION

31  INTRODUCTION
Thix chapter describes (he bit assignments and ;:mg;nmmmg comsbderalicns for the QA DPYILL. Some
typical start amd receive sequences For both bit- and characier-oriented protocols are included.

3.2 (QMA DPV11 REGISTERS AND DEVICE ADDRESSES

The five registors used in the OMA DPVIL are shown in Table 3-1. Note that 1woe of the regslers
(PCSAR and RDSK) have the sume address. Fhis does nof constitete a conflict, however, because the
PCRAR i3 A write-only register and the RIISR s a repd-onby register. These five registers oceupy eight
contigumus byte addresses that bepin om g boundary where the kow-order three bits are 2ero, and they can
be Incated anywhere beoween 160000z and 1777765

Table 3-8 {MA DPV]1] Raglsters

Register Name Moemomic | Address | Comments
Receive Control and Status RXCSR 1 Gaxxd i Word or beie* addressabie.
. _ |  Kead/write.
Receive Duta und Status RDBR** 16zxa2 Word or byee* addressabic,
¢ Resd-only.
Parameter Conteol Syoc, Address FLCEARM - lGxxx2 Ward or byte addressabie.
5 Write-onby, T
Parameter Costeol and Character E
Length PCSCRY T Tk Word or byte addressabie
' ' Fread /write.
Transmit Dula and Status TSR l l16xax6 Word or byte wddressable.
: ; Read/ write.

* Reading aither byte of 1hese registers, clears data and cerlaln siales bits io eiber bytes. See Paragraphs 3.3.1
dnd 33,2
** Registers comtusded within ibe USYNRET,
T iz wal possable to do. bt get or BHi clear jnstructiong on this regrater.
fThe high byvte of this cegister ia internal to the USYNRT.

The QMA DPV 11 uses ¢ uwhversal-gyachronots rocaiver /transmit tee (LUSYNET) chip, which acoounts Tor
a iarge portion of the QMA DFYI1D: functiopality, The USYNET provides complete seciplization,
degeriafization, apd buffering of data w and from the meodem.

3=1
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Most of the OMA BPY1] repisiers are internal 1o the USYNRT. Only the receiver controd and status
register (RECSR) and the low byte of dhe parameler contmol und character length register §BUSCR) are
extermal.

MOTE
Whes using the special space sequence Ruction, al!
registers internal to the USYNRT must be siritien
tn byte mode.

3.1 REGISTER BIT ASSIGNMENTS

Bil nssigmments Tor the QA DIPYE] pegisters are shown in Figure 31, Parspraphs 33,1 through 3,35
provide & ti:'-.:ur'tpli:m of cach register using a bit assigiunent flustretion and an acoompanying iable with a
detailed descrption of cach bit

AL Recelre Comirol mud Statis Register (RXCSR) ( Address Tyl
Fipure 1-7 shows the format for the meesive conteol and stalus repister (RXCERY. Table 3-2 i3 a de.
taited description of the register. This register is externad w the USYNRT.

NOTE
The REXCSR can be rend ip efther word or byte
moede. Howerer, veading either byte resels certuin
atatun hits in both bytes.

332 Receive Data asd Status: Register {RNSR Y (Address 16xxx2)

Figure 3-3 show the formal for the receive dats and status regiscer (RDSR). B s & read-only register

ahd shares its address with ihe parameter contral syne/address register (PCSAR) which is writcanly,

TFeble 3-3 15 a detwled descryption of the RDER, e,

NOTE
The ROSR can be read in zither word or dyte mode.
Howeser, reading vither hyte resets data and certain
siatus hits m hoth hytes of this register a5 well ax
bits 7 and 10 of the RXCSR,

3323 Parameter Control Syne fAddress Begister (PESAR) (Address 16xxnl)

The parameier control syne/uddress register {PCSARY s a writc-only resister which ¢an he written in
eitker byte or word mode. Figure 3-4 shows the formar and Table 3.4 i5 a detailed description of the
PCSAR. This regiater shares its address with the RDSE,

NOTE
Bit set (BIS} and bit clear (BIC) lnstructions can-
not be executed ou the PCSCR, siace they execute
using a read-mndify-write sequence.

234 Parameter Coutrol and Character Length Reglster (PCSCR) (Address 16xxad)

The parametsr control and character lenpth register (POSCRY can be read from or writter into in
either word or byee mode. The low bate of this regaster is externat o the LY NRT and the high byte is
imemmal. Figure 3-5 shows 1he formeot and Table 3-5 @5 a detailed deseription of the PCSCE,

335 Tronamit Duta sed States Register (TDSR) (Address 16xyxa)

The Format fur the traagsmil data and sleles repisier {TOER) i shown in Figure 3-8 and Table 3-8 is &
detwiled description. The TDSR 5 & tead fwnte repister which can be gocessed in either word of byle
rtudade with oo restrictions, Adl bits can be read rom or weitten into and are reset by Device Resct ar
Buz [MNIT excepl whare aated.
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P Table 32 Receive Control and Status Register |RXTSR) Rit Aszigoments

e i e Y

Descripton

Bt MName
15 ¢+ Dats Set Change
(DSCNG)
i .
i
P 1
o i
14 Incoming Call
(1C)
e~ 1
" 13 Clear o Send
(CTS)
Z
|
12 7 Receiver Ready
.;#f"“w,. (RR)
11 £ Recoiver Active
] (RAACT)
:
j
;
|

=

am

e

This bit is zet when a transition necurs on any of the following
modem comtrol lines:

Clear to Send
Data Mode
Receiver Ready
Incoming Call

Truneition detector: Tor mach of these Toe lines can be disahled
by removing the associaled jumper.

Dmta Set Change iz cleared by reading cither byte of the
RXCSE or by Devics Reset or Bea INIT

Data Ser Chooge causes 3 receive interrypt if DETTEMN (hit §)
and RXITEN (bit &) arz both sof.

This bit reflects the state of the modem Incoming Call ine. Any
traneition of this bit canses Data St Change bit (bat 15% to be
assericd unbess the Tncoming Call e 19 disabled by removing
it jumper. Tho bil is read-only und caneol be cleared by soft-

WEIC.

This bit reflects ihe siele of the Clear o Send line of ibe
modent. Any transition of this line causes Data Set Change {lbit
L 5% to be set unfess the jumpar enabling the Clear to Send signal
i% removed, -

Clear (o0 Send is a program read-only bit and cannot be cleared
by software,

This hit is a direct reflection of modem Receiver Heady tead 1t
indicates that the mokdem is receiving 4 carmier sipnal. For exter-
nul maintenance loopback, this sygnal must be high. IT the line iz
opet, RE 15 pulled high by the clrouitny.

Any transition of this bit capscs Data Set Change {bit 15) to b
agserted unless the jumper enabling the Recciver Ready signal
ia removed,

Feceiver Beady iz a read-only bit and cannat be cleared by goft-
WaPE,

Thia bit iz et when the USYNET presents the firpt character of
a message 0 the DPV11L It remaing set antil Lhe receive dats
path of the USYMRT becomes idle,

Receiver Active s cleared by say of the following conditions: a
terminating vontrol character is received in bit-oriented protocot
roode; an off transibon of Becciver Enable (RXEMNA) oocom: or
Device Reset o Bus INIT s spusd.

3




Table 3-Z Recetve Control and Status Register (RXCSE) Blt Assipnimeats {Cont)

Er e,

Yl

Ready (RDATRY)

L e — e — LR P T R R S T R L P LT T S e

——————rE

———— e 8 e e e e R, R R P

Bocoiver Active s & regd-only Dot whick reflects 1he slale of 1he
LSYMNET output pin 3.

Thix bit mdicates the aveilzbility of statos information is the
upper byle of the receive data and status rogistor (EDSE) e is
¢t when any of the Faflowing bits of the EDSK are sct; Receiver
End of Message {REOM); Receiver Overrun (REY OVRUN)
Becopver Abort or OGo Ahead [RABORTY, Fror Check
(ERRCHE) if VRO 15 selecled.

Receiver Status i cleared by any of the Tollowing conditions;
reading sither byes of the RDSE, clearing Receiver Enable (hit
1 of RXCSRY, Device Reset, or Buy Init.

When set, Beceiver Status Heady causes 2 receive interupt i
Receive Interrupt Enable (bit &) iz s scf.

Recoiver Seatus Beady is a read-only bit which refiects Lhe state
This il rellecis the state of the Dats Mode signat from the
When this bit is set it indicates that the modem s powered on

and nat In test, talk or dial mode.

Any iransilion of this bit vanses the Data St Change hil (hit
L5) to be asserted unléss the Data Mods jumper bas been re-

lata Mode 17 a read-onty hit and cannel be cleared by software.
This bit iz set for anc clock time when a [lag character is de-
tected with bil-oriented protoeols, or 4 syne charweter in de-
iected with character-nriented protocols.

SFD is u read-only bit whick reflects the stare of USYNRT pin

Bt Name De=crimtion
:
Rl E Receiver Sty
Eoady (RSTARY)
|
of USTY™NET pin 7.
o Data Mode (DM}
{Draie 5o Readyy moden.
mowved,
i
j
B Syne or Flag
Deteci (SFD)
4.
T Recaive Data

This bit indicutes that the USYMNRT has assembled a data char-
acler and is ready to present i to the processor,

If this Dif becomes set while Receiver Interrupt Enable (bit &} is
set, a roceive intermpt request will result.

Reoeive Diita Ready s reapt when either byte of RDER 18 read,
Receiver Enable (bit 4) is cleared, or Devicr Reser or Bus [INIT
i 1faiberd

RDATRY is a read-wnly kit which reflectes the state of [J5-
YNRT pin 6.

-6
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Table 3-2  Recelve Conirol and Status Register (RXCSR) Blt Asdguments [Cont)

™Name

ERE R g L L 1 L P R L .

Descriplion

-

Receiver Luteriupt
Enuble (EXITEMN)

Data Set [nterrupt
Enablz {REITEN)

Feceiver Enahle
{EXEMNA)

Local Leopback
fLL}Y

Eequest (o Send
{RTS)

Termninat Ready (TR}

{Data Terminal
Ready)

R

L -

When sel, s bl allows wnferrupl ceguests 40 be made o the
recerver vector whenever REDATRY (bt 7) becormes sel.

The conditions which caese the interrupl request are e asuer-
tion of Keceive Daie Beady (bit 7). Eeceive Slatus Beady (bit
10, or Data Set Change (bil 151 if DEITER (bl 59 iz also set.

RXITEN is a program read/write bit and is cleared by Device
Reset or Bus INIT.

~This hit, when sct alomg with RXITEN, allows interrupl

requerts to be made to the receiver vecior whenever Data Set
Change (bit 15) becomes set

DSITEM is 2 program rcad Mwiite bit and is cleared by Device
R.eset or Bus INIT.

This bil conrels the operation of the receive section of the U
THRT.

When this bik 1z set, the receive section of the LUSYNRT i3 o
abded. When it is reset the receive section is disabled,

In addition b3 disabling the receive seetion of the USYNRT, re-
seluag bl 4 ceinitializes all but g of the USYMNET receive
regislers. The two registers oot reinitialized are the character
tenpth selection buffer and the parameter controb regisier.

Asserting this bit causes the moden comnected to the QOMA
[PV 17 to estabbiash a data leopback test comditing.

Clearing this bil restores normal modeny oporaren.

Eocal Loopback is proprom read/write and iz cleansd by Devics
Reser or Bus request to Send iz prageam read fwrite amd s
cleared by Device Reset or Bus IMIT.

Selting this bit asseriy the Request to Send signal al 1the modem
imerface.

Fequest b0 Send 1s program rmad Mwrite and (s cleared by Device
Besel or Bus INTT.

When se1, thie bit wsserts the Terminal Reoady sipnzl to the
mdern interface,

For auio dial and sanual call ogination., it maingaing the esabs
tished <all. For auto answer, it afivws hacdshaking in response 1o
a Ring signal.

3-¥
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Table 3= Receive Controb aad Statos Register (RXCSR) Bl Assignments (Cont)

Bl ! ™ame Description
LH * Select Frequency Thiz Bl can be wire=wrap sptapered o funstioa as either seleci

’i aor Femote frequency or remote loopbnck, When jmnpered as select fre-

| Loopback (SF/RL) quency (W3 1w W4, serting this bir sclects the modem’s highes '

i froquency band for transmission to the line and ehe lower fre-

: queney band for reception from the fine. The clear condition ve-

! leete the loweer frequency for trensmission smd the kigher fro-
gaency for Teception.

i When jumpered for remote [bopback (%05 10 W3k thi: bil, when
usseried, caoses the modem connected w ke DPYLL w0 signel
when 4 remote lospback est condition bas been established in
the remote modem.

SF/RL is program read /weite and i5 clearcd by Deviee Resct or
N t Hus INIT, e
T b 1 F q 4 1 &
| [ | T | i ¢
© RECEIVE DATA BUFMER ‘
I l I ] I ] 1
L 14 13 11 13 0 i a
T T | g ———
ERF ASSENMELED  ReC f, o | )
CHE BIT L0t |;:-'-r1'-.|*1'1”mnr e Hﬁm:]
Ak 3R
Figure 33  Receive Data and Status Regisier {RDSR) Formad
Table 33 Receive Duta sod Stutos Repister (ROSK) Bif Assipnments
Blt Mepume Description
i3 Errar Check This bit when set, indicates a possible emrar. 1t is used in con-

{ERE CHK)} junction with the grmor detection selection bits of the pargmaeter
oontrml syno/address register (bits $-10) to indiczte cither an
errar or en all zeros stste of the CROC repister.

With bit-oriented protocols, ERR CHEK indicates that a CRC

error ftag occumred, It js ser when the Reogive End of Mezsnge
. bit (RISR bit 97 ia set.

With characlet-orienled prolocols ERR CIIK 5 asserted witk
each date characlter I all zeros are in the CTRC register. The
processor omst then determine if this indicates an error-free

3k
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Table 3-3 Receive Data and Sintws Register (RDSR) Bit Assignments {Cont)

[

Mane

T4--12

11

ey —

it

Asgembled Bit
Count {ABC)

Beceiver OreerTun
fRCY OYELN)

s s e =

message or nat, I VRO parnity is selected, this bit is set for cvery
character which has a parity srror.

BRR CHK is cleared by reading the RDSR, clearing RXENA
MXCSR bit 4), Devies Resel or Bus INIT.

Used omly with bit-otienled protocols, these bits represent the
neoebrer of valid bits in the 1ast character of o message. They are
all zeros unless the meszage ends on an unstated boundary, The
bits are encoded 1o represent valid bits as shown below,

14

=]
Erd

12 Mumber of ¥altd Bic

All hits are walid
£me vaiid bit
Two valid bits
Thres walid bits
Four valid bits
Frve valid bits
Six walid baisy
Seven vahd biis

o oo
——oo— oo
e = L= L=

These bits arc presenied simultaneoesly with the fast bits of
data and are cleaned by reading the RDSR or by reselting
RXENA (bit 4 of REXCER).

Thia hit t8 wsed to indicate thai an overrub zituateen hag oe-
curred. Orverrun exists when the dala buffer (bits -7 of RDSR)
has pai been serviesd within one character time.

As a peneral rule, the overran is indicated when the fast bit of
the carrent character has been received into the shift register of
the USYMET and the data beffor is not yet available for & new
character.

T factors exist which modify this general rule and apply only
to hit-oriented protocots.

The firet factor in the number of bty nserled into the data
atream far transparency. For each bit mserted during the for-
matting of the ¢urrent character, the controlier’s maximum re-
sponac time is increased by one elack eycle.

The second [actor is the resuli of termination of the current
message. When this ogours, the data of the terminated memsage
which is within the USYMRT iz not everrunable. If an attempt
is made to displace this data by the reception of & subscguent
mecEsage, the data of the subsequent message 15 lost uniil the
data of the pror message has been released,
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Table 3-3  Heceive Liata and Status Register (RDSR) Bit Assigaments (Cont)

Bit

hapwe

10

70

n QT L I —

Receover Abort ar
G0 Ahead (RARORT)

Fecerver Eond of
Messape (REOM )

£ Recciver Start of
I Message (RSOM)

Recoive Pata
Buffer

S S

T

- P s

e ——

- —— S

This kit 15 wsed only with bit-crienled protocols and indicutes
that eitber an abort cheracter o1 a go-zhead characier has been
reteived, Thes i detrmined by the Loop Mode bit (PCSAR bid
13} 1f the Loep Mode bit v clear, R ABORT indicates reception
of ar abort character, I the Loop Mode bil is sel, RARORT
indicates 3 go-abead character has hoep received.

‘Tne selting of RABORT cavses Receiver Statys Ready (Bt 10
of EXCER}) to be set,

RABORT is resct when the RDSR 38 read ur when Receiver Tin-
able (bit 4 of RXCER) 15 reser,

"The abort character is defined to be seven of more contiguons
ane bits appearing in the data stream. Reception of this bit pat-
térn when Loop Mode is clerr causes che roceive section of the
USYNRT to0 stop receiving and =ct RSTARY (Bit 10 of
EXCSER). The abort characier indicates abnosmal terminstion
of 1he currsnt message.

The go-aheed cheracter is defined as a zero bit followed by sev-
en conzecutive one bity. Thie character is recopnized as 4 normal
termninating cantrol character when the Loop Made bit is set. IF
Loop Maode i3 cleared this character is interpreted as aa abort
character,

This bit i3 veed ooly wizh bit-oriented protocols and ia asseread i
Receiver Active (bit 11 of RNCSR) is se1 and a message is ter-
minated either notrtuelly or abnormaily, When REOM becomes
set, it sets RETARY (hit 10 of RXCSE).

REOM is cicared when RDSR is read or when Receive Hpable
(hit 4 of RXUSR) iz reset.

Used anly with bitworieated protacels. This bil is presented to
the proeessor along with the first daca character of a message
and is synchronized to the lust veceived flag character. Seiting
af RSUM does not set RSTARY (REXCSR ki 10),

RSOM 1 cleared by Device Reset, Bos INIT, reselling Re-
ceiver Enable (RXCHR bit 4}, or the next transfer into the R
ceive Duta bulfer (low byie of RDSRE).

The low byte of the RDER is the Receive Data buffer. The se-
rial data input to the USYMNRT is assembled and trapsferred 1o
the low bytc of the RDSE for presentition v the processor,
When the RDSR receives data, Recoive Daia Reedy (hit 7 of
RXCSR) becomes set t0 indicate that the KDSRE hos data to be
picked wp. If this data is nat read within one character 1ime, a
data overrun ocowry.

The characters in the Receive Daer buffer are right-justified

| with bir £ being the lcast significant hit.

o ok . —

310

"y

EFY



—TE TR T L F L T

ki

5 3 3 Z 1 [

I
|

¥ ] 1 1 1 L
sy DHARAETIR GR
SFLGHUARY STATICN AGDRESY 1
l 1 | 1

16 1d 13 12 11 16 + o
[ ) REL T [
aApan P?!DT E.‘rnl!:. ~on 1mLE EHH 17E* SF1
geEL favme ; ;
i ]l i i

AR 130

Figure 34 Parameter Control Sync/Address Register (PCSAR) Format

Tahle 3-4 Parametsr Contral Syec/ Address Register (PCSAR) Bit Assigemenis

A - e

Bit Name

1% AlL Parlies
Addressed (APA)

14 Protocol Select
(PROT SEL)

13 Strip Svnc or

- g e W g "

Loop Mode
(STEIP SYNC)

This bit iz ast when automatic recognition of the AN Parties Ad-
dressed character iy destred. The AN Partics Addressed charac-
ror 15 cight bits of ones with necessary bif stuffing so as not e be
canfused with the aborl charucter.

Becognition of this character is done in the same woy 0% the sec-
ondary station sddress (see bit 12 of this register) excepi that

" the broadeast address is essontially hardwired within the receive

data path, The logic inspects the addresz character of each
frame for the broadcast addregs. When the broadeast address i
recognized, the USYMNRT makes it available and sels Recsivér
Start of Measage (bit ¥ of RDSR).

i the broddoast address iz not reengnized, one of two possible
Ackiims aecury.

1. I the Secondary Addeess Select mode it {(bit 12} 15 zet, &
test of the secondary station address is made.

2. IF bit 12 iz not sei or the secondary stetion address is not
recognized, the receive section of the USYWNET rencws its
gearch for synchronizing control characters.

This bit iz waed to select between charucier und byte count-ori-
ented or bit=oriented protocols. It is ser [or cheracter- and byte
count-oriented protocols and resel for bitworiented protocols.

This bit scrves the following two functions,

1. Simp Sync (character-ariented protocals) - In characlerori-
ented protocols, all sync characters after the initial synclre-
nizationt ure deleted (rom the message and not included in the
CRC compotation if thie bit 1y set. TF it is cleared, 20 svne char-
acters remiain in 1he message and are included in the CRO com-
putation. :
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Table 3-4 ¥Parameter Control Sync/ Address Register (PUSAR) Bt Assignments (Uont)

— S S S

Bit

M anme

Breseriptioe

12

11

10-H

Sevondary
Address Mode
(SEC ADR MDLE]

Tdle Mode Scleet
(IDLE)Y

Error Detection
Selection
(FRR DXEL SEL)

2. Loop Mode (Bal-oriznted protacolsh — With bit=orented pro-
tocods, this bit is vaed to control the mothod of werminastion, I it
iz set, either 2 flag or goahoid character can cause 3 pormsal
terminadion of 3 messgge. 17 it is cteared, oniy a flap charactar
230 CAURS a Norkal wermination.

This bit 15 used with Bil-ocenied srowocol: when aulomelic rec-
opnition of the secondary stetion address is desired. 10 it s sei,
the stution address of 1he mootiing messapgs 8 omnpared with
the wddress stoted 111 (be low byie of thus register. Only messages
prefiagd with the corvecl fecondary Address are presented o 1he
processor. IF the addresses do not counpare, the redoive section
af the USYMNRT goes back 0 scarching for flag or go-ahead
characters.

When SE{ ADR MIE iz clesrcd, the reccive soctinn of the
USYMRT recognizes all incoming meanages.

Thiz bit is used with bath bit- and charmcter-omenled protwsos.

With bitorienled protocols, IDLE 5 4sed to iebect the oype of
comirol chardeter issued when gither Transoud Abort (bit i of
TDSR) iz sl ot a daca wodesrun erear occurs, [P LIMLE is s,
fiag characesrs are sued. IF IDLE is clear, abort characicrs anc
issnied.

With character-origntad provocols, 1ER M in wacd to contrai the
method in which initial syne chargeters are tranumitied und the
acrion of the fransmic section of the TTSYNET when an under-
mun error accuts, YDLE is cleared to cause syne charcters from
the tow byie of PCSAR to be fransmitted. When IDLE iz sel,
the transmit daia autput iz held 2sseried duriag an wodersun -
ror amdd af the end of 2 riessepe.

These bits are used to determing the fype of crror detection wsed
on feoeived and tramamitted messages. In bitoriented protocois,
the sefection is independent of character [ength. 1n character-

and byle count-oriented protocols, CRC etror detection iz us-

able ooly with B-bit churacier lengths. The maximum characier
length for YR is soven, The hits are encaded a5 fojloas.

19 92 4§ CRC Polynomial

xlo+xld+x54-1 (CRC CUITT) {Borh CRL
data registers in the transmit and roceive Gec-
tions arc set to gll ones prior to the com-
pulation. )

ple-+gi2+g5+ (CRC CCITT) (Bolh CRC
data registers Act to afl foroe. ) '

—_—
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Table 3-4 Parameier Comrol Syne/Addross Repister (PCSAR) Bii Assignments (Cout)

RS —

=T

I MNamie Déscription
0 1 0 Mot uned
f oo i ale 23422 ] (CRO 16} (Both CRC reps-
ters sel (o all Zerdd.)

1 o 0 Odd VRC Parily (A parity bu iz attachutﬁ i
cach trunsmitted character.) Should be used
only in characier-oriented protocols.

R 1 0 I  Even VRO pariy (Resembles odd VRC ex-
H cept that an even number of bits are gener-
awed.}

[ T | Mot used.

i i 1 Al ormor detection w inhibited.

Sync Character The low byle of PCSAR is wsed a5 either the yyne character far
of Sccondary character-oriented peotosols or a3 the secondary atation address
Address for bit-oriented protocols.

i The hits are right-justified with the least significant it being bit

.ﬂ,:l'lh.\
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Fipure 3-5 Parameter Control and Characier -I.:ng;th Register (PCSCR) Format
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Tabke 3-5 TIargmeter Comtrol and Cheracher Length Register (PCSCR)Y Bit Ascignments

Bit

L
]

Manwe

-

—ta

is-43

12

S

(RS

Transmilier
Character Length

Eaiznded Address
Field {EXADD}

Extended Control
Fietd (EXCDON)

o g g

e e e 8 e e £ i o e 8

e 2 e [——

These bits cag be read of written and ore wsed o determine the
length of the choraciers 0 be transmilled.

They are encoded o sct up character lengins as follows.
1% 14 135 Chacacter Lengik

g 0 i Eight hits per characier

1 { Spven bito per charaeter

1 P Kix bits por characeer

1 0 1 Five bits per character {bit-orented protocol
anlv)

1 ¢ 0 T'our bits per character {bitorienled peolocol
anly]

L I Thres its per characeer (biegrignted protog:
anly)

G 1 0 Two bits per chatecler {bit<riented protocol
ouily}

¢ 4 i Dpe bil par chavacler (bit-oriented protogot
coly

These biti cun be chanped while the transmiiteer i active, in
which tuse the new character length is assumed 2@ (e com-
pletian af the current chammcter. This ficld is set to a chacaclier
lemgtd of eight by Device Reset or Bus [NIE. When VRO error
detection is selected, the defaolt churacter [ength is cight bils
prlus pariiy.

This bit 18 wsed with bit-onented protocols and affects the ad-
dress partion of a messige in reestver uperations. When it s set,
exch address bybe is tested for v one in the least significant bit
position. X the least significant bit 5 zero, ithe next character is
an exlension of the address field. IF ihe least significant bic is
one, 1he curvent characler werminaies the address ficld and the
nexk character is o control choracter.

EXADD is ot used with Secondary Address Mode (bae 12 of
PCSAR),

E.'.'{.'L]:}ﬁ in read/write and is reset by Deviee Reset or Bus
THIT.

This bit iz used with bit-oriented prowocols end alfecls (he oon-

L L L L L L T
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e Table 3-5  Parameter Contvol aad Charscter Lenpih Reglster (PCSCR) Bit Assignmenis (Cont)
Bit MName Description

COM is zel it entends the control field from one 8-bit byte to
twe &hit bytes,

—araar

EXCON is ot used with Secondary Address Mode {bit 12 of
PCSAR}

BXCON iy read/write and i3 reset by Device Besst o Bus
TNET.

Ie -8 Foeceiver These bits are used to determine the fength of the characters 1o
Character Longth be received.

e They are ancoded to act up character fongths as follows,
| 1 9 %  Character Length

4] 1] 1] Eight bits per character

1 1 1 Seven bits per character

11 0 Six bits par character
T _ I @ 1 Fivebits per character

- A Faur bits per character (hit-oriented protocals
only}

o 11 Three bits per character (bit-oriented proto-
Cols only)

1] I LH Euwwo bild per characier (bilortenled protocals
s, only)

¢ 0 1 Ome bit per character (hit-orientad protocols
only)

L
[
7 E Reserved | Mot used by the DPVII
4 : Tranamit Intcrmmt -L When set, this bii allows a transamittcr interrupt request o be
Enzble {TXINTEN f made to the transmitter vector when Trapsmit Buffer Empty
i (THEMTY) 5 asserted. Tresamit fmterrupt Enabte (TXIN-
E TEN} iz rend/wrie #nd is cleared by Dievice Reser of Bus
E TNIT.
5 Signal Quality or 5 This bit cen be wireswrap jumpered to function as cither Signal
Teat Mode (SO, TM) ;  Quahty or Test Mode.

When jumpered for signal quatity (W5 1o We), this bit reftects
o the atate of the signal quality line from the modem. When as-
£ serted, it indicates that there is a low probability of eqrovs in the
received data, When clear it indicates that there is a high proba-
bilily of errors in the received data.
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Table 3-5 Parameter Control and Character Length Register {PUSOR) Bit Assipoments {Clont)

Bit i Mame Thescripton

o e —_ o ———— e B e —

i When frmpered Ior the fest mode OWE 1o W T, thes Bit imdicatea
i that {be modem bas been placed in a test condition wher ssseried
The modem test candilion could be estzbiished by asserung Local
Loopback (it 3 of RXCSR), Remote Laophack (bit 0 of
BEXLER), or other means exterind (o the QA DPVL],

T
i When 50,/TM is clear, It indicates (hat the modem is not in 25
P mode and @y cvailable for normal OPETLLiomn.

S0Q/TM s propram read-only and cannoi be cleared by soft-

ware,
) Transmitler Thus it jouse T sl 1 piliste the tranemission of dam o con-
Crabie (TXE™A) trol imformaticn. When s bt s cleared, the transmetter swill

revert back to the mark stale once all indicated sequences kave
been completed, TXEMA should be cleared zfier the last duta
charpcter kas been loaded into the transmit dala and stacus reg:
ister (TDSR). Tranamit End of Message (bit 9 of TDSH) should
be assecteld when TXEMA iz reset (if it i5 1o be asgerted at alid
aftd remoin asserted unty the ransmaitter eniees the idle made.
TXEMA 5 connected directlr to USYMNRT pin 17 I 2 a
read fwrite bit and is recel by Device Reset or Bus INIT

v

3 Maintenance Mnde When this bit is asgerted, it canses the USYDIRT's serial output
Select (MM 5EL) ! to be internslly connceted to the USYNRT's serial tnput. The

L serial send date outpul ling from the [olerface s asserted and
t the receive duta senal input is disabled. Seod diming und receive
liming Lo the USYNRT are disabled and replaced with o vlack
signz]l zeneraled on ke interfzce. The clock rate s either
49.132K bys or L966IK b5 depending on the position of a
nmper on the interface board.

Maintonance made allews diagnostics o rus in boopback withe
it disconneeting the modem eabla,

a MM SEL is 5 readwrite hit and is clearad by Deviee Reset or
Bus TINTT. When it iy clezred, the interface js set for normes] on-
'[ eralion.
2 Troapsmikter Buller This 1 is asseried when the transmit date amd siatue repisier
Emply (TBEMTY) (TDER) 15 avaitable for new data or contonl information. Ie b

Alee gat after a Device Resel or Tus INTT.

The TDER choutd be loaded only in response to TBEMTY
being sst. When the TDER ix writlen inta, TBEMTY 15 clear=d.

If TBEMTY becomes set while Transmit Intarerepi Eiable {bi
& of PCSCR) i sel, & transmit interrupt request reqults,

TBEMTY reflecis the state of USYMNET pin 35.
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- Table 3-5 Parzmeter Control and Character Length Register (PCSCR) Bir Assipnments (Cont)

e

Eit Name Brescription
1 Transmitter 1 This bit indicates the state of the tramsmil section of the Us.
Active {TXACT) YNRT. It bepomes set when the first character of data or con-

trol information is transmitted.

TXACT is cleared when the trunsmilter kas nothing to send or
. when Device Reset or Bus TNIT is issued.

THACT meflects the state of USYNRT pin 34,

s

] Device Roser When a omeis written to this Bl abl componends of the intesface
(RESET) arc injtialized, Tt performs the sarme function as Bus INIT with
respect to this interface. Modem Status (Data Mode, Clear to
o o o Send, Revelver Ready, Incoming Call, Sign:a; Quality or Teat
o Mode) is not affected. RESET is write-0nly; it cannot be read
by woltware, .

i : ; 5 2 | o
| | | ; 1 1
TRAKEWIT DATA GUFFER

| R Y IS I R

P,
*1 i i 5 o]

: I
TERiH RESERYED TEA FEOM | TS08s
| [

e

r, THAT

Figure 340  Tranamit Data and Status Regester (TDSR) Format

iy

Table 3-6  Transmit Data and Siates Register {TDSR) Bit Assipwanents
Bit Name Deseription T

o e

15 Trunsmikier
Error {TEER)

This ia a read-onfy bit which hecomes asserted when the Trans-
mitter Buffer Empty {TBEMTY) indication hax not hesn ser-
viced for more than one character time,

AR

o When TERR geeurs in hit-uriented protocols, the tranamit sec-
: {  tiom of the USYNRT generates an abort or flag character based
! on the state of the IDLE bai {PCSAR bt 11}, If IDLE is zet, a
flag character 18 semt. IF it 15 reset, an abort character ik sent

When TERR occum in character-ariented protocols, the state of

. i the TDLE bit again determines the resuit. T TDLE 5 set, the

Fism ; ' tranamit serjal outpat 2 beld mm the MARK conditiom. I it i
. -cleared, & syne character s tapsmitted,
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Tabie 36 Trammit Data and Status Register {TDSR) it Assigaments (Cont)

e e e At
Mame |

R R LA LR R Y % I e L 2 L L B 8 s S S L L L L e

Descriptian

1412 T

11

10

Reserved

Transmit Cro

Ahsud (TGA)

Trensmit

Aborl [TXAFORT)

Transmit End of
Message (TEOM)

TERR is cleared when TSOM (TDSE bit 8} becorties sel or by

Jevice Feset or Bus T,

Ciearing Transmitver BEpable (POSCR bit ) does aod cleds
TERR and TERR i= nat set with Transmit End of Measage.

Mol used by (he OMA DPVIL

This bit, when asserted, medifies the bt patterm of the contral
character imitiated by either Transmit St of  Messape
(T3OM) ar Transmit Bnd of Message (TEOM). TSOM or
TEQM normally vanses @ flag character to be sene, Bf FOGA s
set, A go-ghead character is sent in place of the fiag character,

TGA is only used with bat-oriented protocols.

This bit i weed onby with bit-oricnted protocnls 10 abnormally
terminete o measapes or to ansmik fller information vsed to cs-
tablish data link tamning.

When TXABORT is awerted, the transmitier aviomatics!by
trunemits either flag or sbore characiers depending on the st
of the IDLE mode bit. IETDLE i3 cleared, abort charagtors arg
gent. If TDLE it set, flag chamcters ate sent.

This ¢coptral bil 1z wsed 10 normelly tetminate a messape in bit-
oriented protecol. It wlso terminates & meszage in character-ort-
enled prodocols when CRC error detection is used. As a second-
ary funstion, ik 18 used in conjunction with the Transmit Start of
Message (TSOM) bit to transmit a SPACE SEQUENCE. Re-
fer 13 the TSOM bit desceiption (bie 8 of this repister) For infor-
mation regarding this sequencs.

With Brl-oriented probocols, assectiog this it eaoses the CROC
informalion o be iransmitted, T CRC 3 enabled, followed by
Mag or goenbiead characters depending on the state of the Trans-
mit Go Ahead (TGA) bit. See bit 11 of this register.

With character-orented. - prodocois, assecting this bt causey
CRC ifarpuaiion, Ff CRC is eaabled, 10 be transmitted followed
by e:ther syhe charecters of a MARK condition depending on
the ztare of the IDLE bil, If IDLE iz ¢leared, svoe characiers
are trapsmitted,

The character following the CRC information i5 repeated wntil
the transmitter is disabled ar the TEOM bit is cleared,

A subseguenl messape may be initiaied while the transmit sec-
tinn of the USYMNRT is active, This is eccomplished by clesring
the TEOM bit and supplying new message dace wilhool setling
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.: Table 36 Transmil Duta and States Register (TDSR) Hit Assignments (Cost)

R i B S R e L e

—TE LS Y N t
L

Bif Wame .

the Transowid Start OF Message bit, However, the UHOU charac-
ter for the prior message must have completed tranamizsion,

8 Teansimit Start Thes bit is used with either bit- 9r charaster-orignted protosnls,
of Message As long as it remains asseried, flag characters {bis-oriented pro-
TS0 tocols) ar syne characters (character-otiented pratocols) are
transsitied.

With bit-oriented protogols, 8 space sequence {byvie made only)
af 16 zero bits cam be tremsmitted by asserting TSOM and
TEOM gimultancouwsly provided the transmitter is in the idie
state and Transmit Bnsble is cleared. This should not be done
during the transfer of data, and must onlyr be done in byte made.

NOTE
. When using the special space sequeace function, all registers in-
b terpal to tee USYNRT must be written in byte mode.

B —————

MNaormally at the completion of eack ayne, Flag, po-whead or
Abort character, the TBEMTY indicaiion is usserted This ab
lows tht software to count the number of transmitted charac-
ters. In eertain applicefions, the software mey elect to ignare the
gervice of the Transmitter Bulfer Empty {TBEMTY) indication.
Mormally during data transfers, this wowdd canse s transmit
data fate error. The TS(OM bir asserted suppresses this emmor
and provides the necessary synchronizavion to aotomstically
transmhit another fiag, go-ahead or sync character.

e

T Transmil Thata Data from the processor to be transmitted on the serial cutpul

i Bufler ling is !caded into this byte of the TSR when Transmitver Buf-
i fer Empty (TBEMTY) ix asserted. IT the transmitier bulfer iy
i not waded within one charactsr time, an undérren ermar ooeurs.
!E The charucters sre oightjustified, with bit 3 being the least six-
§ nificant bit.

kit e [ o e o ” N

14 DATA TRANSFERS
Porographs 3.4.1 and 3.4.2 discwss receive and Eransmil data transfers as they rebate ta the system
soflware.

34.] Recelve Patn
Settal data to be presented 10 the OMA DPYI11 from the modemn sntees the rooceiver circnit and is

presented to the USYNRT, Bowgnitiom by the LISYSNRT of a controf charaster imitiates the cransfer.

When a tcansber has boen indtiated, a character is assembled by the USYNET and then placed in the ow
byte of the reccive datz and swatns repister (RDSR) when it 15 avenlabie. If the RDSR is now available, the
trapafer i delaved until the previday character has been seeviced. This mosi take place befors the aeal
chargcter & Fully sksembled or an overran error exisls, Befer 10 Lhe descoaprion of bit L1 in Table 3.3 Tor
more detals on Beceiver Owerrun,
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Servicing of the RDSK is the responsibility of the svstem sofiware in respomac to the Receive Data
Roady TREATRY) vignal, This signa! is azserted when a claracier hus been tramSerred to che RDSE.
The setting of RTIATRY would alzo cause 2 szceive inferropl request 17 Eeceive Intermupt Enabie
(RXTTEN) iv set. 'Ehe solvware’s reapanse 10 RDATRY is to rexd the conteants of the RDSRE. At the
completien of this aperation, the new information is Joaded ima the RBSRE and RDATHRY i roas-
serted. This operation continues ontil terminated by some contral characler. The upper byte al the
EDSR contyins status and error indications which the software cen plso read.

The OhiA DPY11 handles data in bit-, byle count- or character-oricaied profocoks,

With bil-oriented protocoel, oniy flug characiers are used toinitiate the transter of a message, Inferma-
toe inscried mbo the data slream for trarsparerey ur control s dedeted before 3t @ proseasted o the
RIDSER. This mesns that only deta charecters are avaibable {0 the saftwsre. Fhe firsy e characters of
every measage or [reme ere delined w be 5-bil characters and the UUSYWNRT will handle cham as soch
repardivis of the programmed characler tength. All subsequent data s formazied in the sciested charac-
per beaglh, When CROC ermor detection 8 seleciad, 1he cecerved OO check characters are not pregenled
02 L sabrware, bat the arcor indication will be preseated o aa crrer has oo detected.

¥ the szcondury address mode s implemented, the lirst received data character muat be the solected
address. TF this 15 s the caze, the USYNRT will renew 18 search (or MNag or go-ehead charactors,
Eefer 10 the descnption of Bie 12 of the PCSAR in Table 3-4.

With byte counts or cheracler-oriented proloeals, tWo comiecelive s¥nc charscters are required to syn-
chropiee the trafisfer of date, The sync charpcters naed in the rmessape mosl be the same as the syec
character loaded by Lhe sofiware iote the ow bvie of {he parameter contral svac/address remiseer
(PCSARK). I leading svae characters subsequent to e initial two svocs are 0 be deleted from che
dala strears, (he Strip Svac bit {bic 13) must 2lso be et in the wpper hvie of the PCSAR. The cherue-
ler lengih of the data to be received should also be set in bits 8, 9, and 10 of the parameter conirol and
churacter lerath repister {PCECR), Sync characicer and data most have the same choracier lengih
and only characters of the sclected length will be presented $o the reseivg buffer, Syne characlers
[ollowing she initial two will be presented to the duffer and inclided in the CROC compuiation vnlbess
the Scrip Syne bit 15 sed, If vertical redundancy check {VHT) paricy cheeking is selected, the panly bil
msell is deleted from the character before it is presented to the buffer

342 Trensmit Duis _
System software loads information to be {ransmitted Lo the modemn nta the tranamit data and status

 register (TDSR). This does mor ardinarily include error detection or control characeer informartion,
Loading af tke TRSR, occurs in response to the Transmitier Buller Emply {TBEMTY) signal from the
LISY NRT, The character length of information ta be transmitted s esteblished by the sofoware when
it boada the ransmit character length register (Bits 13, 14, and 15 of the PCSCR). The defaudt length
af ¢ight is assigned when the transmit character isngth repisier equaks zero. The length of characiers
presented to the TOSR whould not exceed the assigned character lesplh. When the information in the
TSR &y transmitted. the TBEMTY sipnal iz apuin azsered (o request ancther character. The selting
af THEMTY also causes o trasseil intercupt request i Transmit Lnterrapt Enalle 15 el

Byte count- or characler-oriented protocols ceguire the transmussion of syachronizing informalion nor.
mally referred 1o a3 syne characters, The syne characters can be tramsmitted when Transmit Staet of
Messape (TDSE bit 8) is set. This happens in one of twe wave depending an the state af the TD1E bit
(PCSAR hit 11), When the IDLE bit is cleared, the syne chancter is taken directly from the common
sync register (PCSAR bits T-0). The syne register would have been previcusly loaded by the software.
1 the {DLE bit is zet, the sync cheracier miusl be ioaded iato the TDER by the software when it is o
he transmilted. T7 molriple syne characters are to be tranamitted, the TIXSE must only be loaded with
the ferst ome of the seguence, This character witl be trapamitted unkil daza information is loaded inwe
the TDSE. The TBEMTY signal is asseried at the end of each ayne charagter but the TROM sigaal
altows it to be igeored without camsing a data late ermor.
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With bil-oriented protocnls, the USYINRT aulometically generaces conlrol characlers a8 inlated by
the software and insceis necessary information into the dals stream W muinlain oansparency.

Typieal programming examples 11 bil- god byle connl-oriented prolocods appear in Appendix D,

35 INTERRUFPT YECTORS
The QMA DPV]] gonerates two vector addressss, cme for receive dats and modem cuntrob and the other
for transmit data.

The receive and modem control interrupt has prionty over e transmil indcerapt and is cnabled Ty
retting hil & (RYITEN) of the receiver control and status register (RXCSR),

1 bit 6 of the RXCSR i 21, a recciver interrupt may ocour when any one of the following signais is
wsseried.

&  FReceive Data Ready (RDBATRY)
# FReceive Stas Ready (RSTARY)
& Dala Set Change (IPAT SET CH)

The signe] DAT SET CH only cruses &n interrepl if it 53 {DETTEN} of the EXCSR i also sel

It is possible hat 4 data set chamge indertupt could be pending while o recelver imterrupl 5 beirp
serviced, of ithe opposite conld be true. In eilher case, the kirdware ensures fhal Both inlerrupt
requess are recngnized.

MNOTE

The modem siaies change circait Inlerprels any
pulse of twe micraseconds or grester duration as a
duta sef chapge. This emsures that all legitimate
transidons of modem siztus are detected. However,
0 & poor lime, noise may be imterpreted as a datn sei
change. Software written for the QMA DPYIL
muat accnsnt for this possibility.

A tranamitter interrupt reguest ocours if Transmit Interrupt Enable (TXTNTEN i set whan Transmit
Rulfer Emply (TBEMTY) bacomes asserted.
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CHAPTER 4
TECHNICAL DESCRIFTION

4.1 INTRODUCTION

This chiaprer provides a 2-lavel discusaiom of the QA DPV11. Parapraph 4.2 includes o descrmption of
the QOMA DPV1 1 logicin functional grovps ae (he biock diggram leved. Ac this level, s peneral operitionat
averview is glsn discussed. The second tevel of discuszion is the detaibed description, which aovers the
complere QWA DPVIT logic at the cireud schemadie level, a8 abown in the QMA DTV priog sel

4.2 FUNCTIONAL DESCRIPTION

4,21 Togic Description
For discussion purposes., the QMA TPY 1 topic is divided oro the ten sections shown ie Figare 4-1. The
secrionz arc desceibed m Paragraphs 4.2.1.1 theowgh 4.2.1 10,

4.2.1.1 Bos Teanscelvers — The intetface for data, and address on the L51-11 tms conststs of four bus
iranzceiver chips (D005 ), These function as bidirectional butfers between the 1.51-11 bas and the QOblA
DPY11 Logic. These transceivers provide isolation, address comparison, and yvector gengration,

4.2.1.2 Read/ Write Control — The read/write control fogic conststs of a DCOO4 protocal chip and its
associated logic. It provides the comtrol signals for avecssing regisiers and strobing data. Tt conirols
reading from and writing inic registers in hoth word and byte mode, and provides the deskew deluys for
thesa operations, When data has becn placed or or picked up from the LET-11 bug or when vector
information has been placed on the LEE-11 buk, the readfwrite comral logie nodfies the processor by
asserting BRFLY.

4.2.0.3 USYNRT and Bidireclivnal Buffer -~ The USYMNRET provides o lareeg portion of the
functionality of tho OMA DPV1L The TISYNRT is inseeiled in a sockel foe ease of replacement. It
provides compleie serialization, deseralirabion and buf¥ering of data barwsen the tmodem and the L51-1 1
bus, The USYMNERET alse provides lopic suppoct, via program parataeters registers, for basic protocol
herdling and grror detechon,

The tri-state bidirectiona) bulfer provides the fap-out drive to accommaodate the numbar of cirguits the
LIS¥MNRT feeds.

4.5.1.4 Receive Control And Stams Register tRXCSR) - This register contains most of the congrol
and status information pertaining to reoeiver operation, trcliding the stagus of the lines to and from the
data set. The receive and duta set igtorrupt enable bits are ajso eontained in this registor, but the ra-
ceive interrupt eaable is zctually gencrated by the interrupt logic. The high byte of the RECSR is
resd-omly and the law byte is read fwrite, RXCSR is both word- and byte-addressable.

4.21.5 Tragsmit Control And Sistus Register — This register is the low byie of the parameter contral
and character length register (PCSCRY. {The high byte is internal to the USYMNRTY 11 contains mast
of 1he conttol and slans infarmation pertaimnge 16 transmit operulions. The maintenzrce mods bit s
alro a part of this register. The register is read Mwrice and can be acceascd separately as the jow hyte of
the PCECR or in word mode when the entire PCSCR is aecessed,
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d.r16  Teterrupt Logle - Most of the logic for interrupts @3 conloined m 4 single DOCO03 intesrupt
chip. The chip contains twe interrups channeds: ong For receive and one for teansmil imercupts, The
clecuit generales a receive intereept when the Beceiver Intercopt Enable bit (RAFTEM)Y 15 61 and one
af the Tollowing signals becomes zesericd.

Beceive Status Ready (RETARY)
Receive PData Ready (RIDATRY)
Modem Caontrol Intertupt Request {MCIRT)

MCINT reguires that DSITEN (RMCS5R bil 3} also be sef.

If the Transmit Interrupt Epable bit (PCSCE bit 6) iz set, & transmit inlercupl s peneraied when the
Transmit Buller Empty signal (TBEMTY) iz asserted,

Receive interrupts bave peiority over transmit interrapts.

4.L1.7 Daila Sel Change Logic — This logic iz psed to determiee of the modem had a change wn slalus,
Jumnpers can be removed ar installed to altow any ur all of the follawing gignals (o ser the Data Sel
Chanpe bil (RACSR bis 150,

RS-232-C k5449

Clear ta Send (CT8) Clear to Send (CTH)
Carrier Detoct 1C13) Eeceiver Ready (HER)
hatz Set Ready (DSR) Dala Mode {DM}
Ring Indicatar (K1) Incoming Call {1C)

If ehe Dats Set Tmeerrupt Enoble kit and Receiver Interrupt Enable (RXCSR bics 5 and 6) are both
set, Data Set Change capses the interrupt iogic t0 generatc an ingerrupt request.

4218 Clock Cireuit = The clock civonit coasists of a4 196608 MHz of[-the-skelf osallotor and 1wo
T4LSAH dividers b0 provide the eleck signals for the OMA DPVILL

4,259 EIA Level Cogverters — These circwils contain drivers and receivers necessary for converting
From TFL fevels to ETA levels und from EIA tevels 1o TTL lavels. There are drivers and raceivers m
accomnodate both RS-422-A (R5-442 competible: limited 1o clock and data) and BS-425A {R5452-
€ compatibled clectrical standerds. Selection of R5-422-4 or RS-42%A interface standard is provided
by wire-wrap jumpers,

42116 Charge Pump - This circuit converts the + [2 volis to a negative voltage to power the RS-
A23-A drivers.

4.22 Gegeral Openathonal Overview

This discussion describes the relationship between the different seclions of the bhock didgram from a
simphified operational viewpoint. H is assumed for the purpose of this discugssion that the OMA DPYI]
will be operated with ihe interrupts enubled. A simplificd diagram that cmphasizes the functions of the
USYNRT (Figure 4-2) i referenced {or both {he reccive and transmrit operations. Bit-oremied protocol
(BOF) and byre count- ar character-oriented protocols {BOCF) 2re ot discussed v delsit here.

4.22.1 Receive Operation — Serial dawa from the modem enters the ELA roceiver where it s con-
verted Trom ETA po TTL level. This TTL data is then prescnted directly to the receive serial input of




- EE—
LA __I_

ThTTTIN v
Litall

L T o R e S TS T W R e, B e o e s e i+ . e .

el T S ———— e —— o m e m ————— o e —————
| I Rl HEH S
| [RLEITL} 3
| i L _ J_-_ . ;
LRI H i E I AEFRS ——— AT LN L———_- - T I
——— g LRCTI T B — omia, —_— e e LRI 1
t T [ . i
[ o I
b | |
! - I —l I
o, - i | . |
L H 1 1 |
iy i i 1 e i I
i |
|| L
] | o) | 1 i
e LRI — H i
j - aree !
H § L L. | ] —l
] bl !' St | |
f | e 1 R 1
4 I Lyar.- 1 .l\..-\.:-..- | on ! .y
| e B R— =
! | ' ' = |.-\.-.:a.-. I TR
i I LRI B _— I He S i T ~1F ’ 1 i
: | RO . | - i e el =| e I i
' _ .o bt L EELELE R LIRS . __J | - . ]
i = I "o —p : ; —— e e f | oumer i
i B 'r LN NOCRE R SO A U A ? ; i
! ’ . B |
| d . ) i
1l : SO U RS DT 1
| Il,'q;q, IT'\._-._ T | [EL Y |
| HE LAY EAY I P Y L ERTOLTTL |
| |Lr|: i =K. 1oL 1
S N PR
1 .'?r"\.. " o |
| T 1 !
1 i SR L S | I 1
I ' '
| |
¥ ]
| - . . - b
| i TR R | Il e L L Al
L m . ) — M
| 1 | | 1
| | | | J_ H i
I [ R S - TS -« N - B = wom |
[T T - R TR L R = A i
S0 B PR S ]
! 'l
!
1 LT [T ELN TR
i ! [ EFH (NI B
' i tats
! 1
i i
R oTat, u-



the LSYMNRT. AL the same timne the BIA reosiver comverts the receive thoing signal from the mpdeo:
to TTE bevel und presents i to the USYMWRT. The TEYMNET uses the timing signal w comrol the
assembling of the incoming data characters. Ak the informztion enters the USYNRT, syne-dotect and
Mlap-detect circuits check for FLAG (BOF) or SYNC (BCP} until there is 2 mitch. When a mateh
nocurs, assembling of dat characters begins. Error ciccuiis check for errors while the data is being
assembled. When a character is assembled in the receive data shift register, it is thes transfiermed to the
teceive daia buffer, and the USYNERT timing ond contrak logic gencratcs the zignal teceive dieta naaly
(EDATEY) Interrupt logie uses this signal to produce an interrupr request wo the processor. When the
processor respondy to the iatersept request, the interenpe logic cpuses the bus transveiver circuals lu
assert the associated vector mmd Lhe interrupt soquence takes place.

The processor now retrieves the data from the receive data buffer which reseis be imterrupl condiiion.
To da this the processor asseris he 2ddmess of the bufier and the necessary coolrob signals an Uie bus.
The twss transccivers recognize the sddress and cnable the read 'write control logie. The fead ! wrile
conirel fogic then generates the necessury contral signals to sclect and read Frim the recewe dta bui-
fer Uow bywe of RDSR). Deta in the bufler is scnt through the hidireetional eri-state boller w the LS]1-
1} bus transceivers where 10 s enabled onto the LSV bus and picked uo by (he processor. The LS.
¥R is dovble-buffered so that while the processor is picking wp the character frem the mceive dadn
bufier, the receive duta shifl register is already assembling & second character. This process (s repeatsd
until the oriire messEre 15 receryved.

4,222 Tramsmit Operation ~« When rho processor wishes to send dila 1o the nwodem, it first places
the address of the transmit buffer {low byic of TIXSKY and the necessary control stgnais on the L5113
bus.

“Ihe bus tramsceivers tecopnize 1he address and enable the read/weile control togic which setects the
register. The processor then places the parallel daia on the LSI-11 bus and 1lic read/wrize contral logic
uates it through the bos twensceivers and writes it into the transmit buffer, When a character is written
inte the wrandmit data buffer, the USY¥NET trunslers il 1o s transmit shift register and  assers
THEMTY. Once ihe charactoer is in the shift repister, lthe USYNRET beging 1o serialize and sand is by
meany of the seriat ovtpat Line to the FIA drivers. Here it is converfed from TTL ta ELA level and seni
tos the modem.

THREMTY causes Lhe islerript logic to genevale en inlerrupy request 10 the processar. At the com-
pletion af the inlerrupt sequence, the processor repecls 1he process of addressing the transmit buffer
and sending another character, This operation coakindes wetit the cotire message has been sent.

4.2 DETAILED DESCRIPTION
The circuit operation is desceibed in Paragraphs 430 throupgh 4.3.9.

431 Bux Tramswoivers

Dhata, address and control signais menve hetween the LST-11 bus and e DPVL] by means of & group of
bus iramsceivers. The bus transceivers ate contained in fowr DCO0S 1ransceiver chips and pecform the
Fallowing Funoticms,

& Adddress selection fdecods
&  Data Leensfers to and From che LST-17 bus
&  Veclor generalcn

4.3.1.1 Address Selection ~ Esch UhLA DPYE L 38 aszigaed four comscontive addnesses thal are decoded
s generate control signals to enable five registers i the DPVIT. Four addresses sre able o access live
registers bocause 1w of the regisiers (RDSR and POSAR] share the same address. RDSR is s read-cnly
register and PCSAR &s n write-oaly register, Refer to Chapter 2 for address sosignoienls,

4.5
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Witel Lhe softwame communicales with the QMA TPV ot does =0 by placing the sddress of the register
it weishes wo acness and the secesacy control sigmals op the TSI-10 bus. The DFY11 checks the address 1o
see ] LE 18 wilhieo (il manes asapned to o, 11 5o, scoess to the repgister 15 allowed. Paragraphs 4.3.1.2 through
4.3, 1.4 desceibe e deceling of e address.

4.3.1.2  Addiess Decode ~ Address deonding 13 aveomplished in the DCO05 chips where 2 comparison
i= made of the BDALDS through BOALL2 lines wich ibe states selected by the address jumpers W29
throngh W3i%, (Refer (o Chapier I for address selection and pumper conneclions). Ceoh DCOGS chip
looks at theee address lines and compares each of them against a orresponding funper coanection.
When each address line agrees with its jumper input, the BC005 psseets pin 3 high, 1§ all foar DCOOS
chips nave pirn 3 asserted, the address on the bus is wichin the ange assigned 1o ties DPY L. When this
copdition cxists. the register degode cireuit is cnebled to allow @cccss o the specifiv repister being
addressed. Notice that BOALGD through BDALDZ are not wsad in (e address compare. Line zero is
usen in byvte Reloction and lines ope and two aec uscd 16 s2lect 3 narticular repister. Bepisier selection
and byte operation are discussed in Paragraph 4.3.2.

431.3 PRus Dain Trawsfers - Once the address has been accepted and acoess 1o the selested register
has beco graneed. data transfers can take place on the bus, The DR ehipe handle thiz Function 1oo.
Consider first ehe operation in which the procesaor s sending daca to a register in the DDV L In this
case, the DOADEs would be placed in receive mode by 2 high nn pin 4, Thiy is 2 result of conteol signals
placed o0 the buz by the processor. in the receive mods, data on the BLAA RO throogh BDALLS lines is
passed throwgh the DCOOS and made svaiiable to the register on the DAL through 13415 lines,

When the processor is reguosting infarmation from one of the OMA PPV rcgisters, the D005 wre
placed in tramsmit mode by & high on pin 5. I the tranamit mode, data from che selected register 35
presented to the D005 on the DAY thromgh 22403 lines, The [XC3H)3s then pass this data to the bus on
the BDALG through BDALES lines.

4,114 Yector Greneration - A thitr fenction of the DS chips is vector generation, This is aceom.
plighed by daisy-chaio strapping W40 throwgk W45 0 WA in the proper configuration for the vezror
address desircd, Refer to Chapter 2 for informurtion of veclor assignmenls and jumper connections,
Wk is high when the vector ts ta be sent to the pricessar. The signa!l YECTOR H s asserted by the
interrupl Jogic during an intermupt sequence. W45 corresponds 10 BDALY and W43 corresponds to
BDALR.

4.32 Read!'Wrke Control Logic
The read/write control logic containg cirenits for conirolling regizter decoding, USYNRT operations,
and HRPLY. A description of sach Foilows.

4.3..1 Register Decode (Figore 4-3) - The selection of individual registers within the QBMA DPVE is
avcomplished by a DOO04 protevol chip and s asocisted logie. This circuit 5 cnabled by an address
mialch Mromn ehe DCO05:, When enabled, the TAC00 decodes adidress lines 1 and 2 to produce one of four
galect slpnals. These select tines, however, do not directly sefect the rogstors. Two tegisters share the same
addreess; one 15w resd-only and the other @5 & wnte-cnly regster. One catine register and the low byte of
anoiker vhe ealermnal o the USYWET. Tor these reasons, additional pates are used with the select fines ©
praperty selecl the one cegsier i [ve o be acceisd Thess gaies use byte and wrile signals 10 aid ia the
rogmster soleetion. Table -1 shows the register selection based on the thres low-order address hiis.

NOTE
Al repiafers ona be accessed (o ¢lther word ov byte
emwode. However, verding elther byta of the RXTSR
resets certaln starns bits in both byvtes,
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Reading either byte of the RIDSER resels data and
cerfain stofy hits in both byies of this regiiler an
well a5 bits 7 and 10 of the RXCSR.

NOTE
The address inputs ta the DCOFS are mverred,
therehy cansing o geverse order on fhe sefect lines.
Pin 17 correspoids to select 0 and pin 14 corre-
sponds 1o select 6 This applies also to the OLTLY
{pin 13} and OUTHE (pho 1Z).

4,322 USYNRT Control - Most of the control signaly for tie USYMRT are penerated by the
DA and its asseciated logic. This paragraph doscribes the controd signals and their fanciions.

ARRD, &13K1, and APR2 are used 10 seloet p register within the ISYWRT. They are encoded as
shown in Table 4.2, ADRD iz used i conjunation with BY TE OF o select u byte.

WRITE LISYMNET &5 wied Lo comired writing inte or reading from regisiers within the USYMRT.
When it is asserted. a2 wrile operation is indicated. When i iz not usseried, o rend operslion 5 in-
dicated. WRTTE UISYNRT is generated by ORing the OUTLB and OUTHB sigaeals [rot (he DCO0D.
TUTLE and OLUTHB are gsaed 1o write dats into the ow Byle, high byie ar Doth Sytes of 2 selecied
regsier. They are penerated by the OO0 in respense o the bus signals BWTET, BDOUT, aad
BDALG OTITLH and QUTHEB di not directby conteol byle seleciion [or the USYNET baf are wied Lo
pensrate ADRD and BYTE GF.

BYTE OF s used toindicate o the USY™NRT thar 2 byie aperation is 10 e performed on the seleciod
repisler. [L is penerated during a write cperation when either QUTLB or GUTHB but not Both are
Asserlad.

DPEMA (Data Port Enabled) is used fo enable the tri-siate data bus of the LSYNET and supply the
mecgszaty 1iming for transactions between the USYMNRT and the cxternal circuies. DPENA strobes the
data for writz of read operations. Tt is penerated from che reginter select signals and the autput of pin &
of the DOCO04 chip which results directty fram BN or HDOUT. Deskew delay is accomplished by
using & T4LS 164 serial to parallel shilt tegister, Fin & af the TR 5 used es the sersal ioput to the
shift register whick i= clncked by a 100 ns ¢lock. Initially the serial tnput is high and the shilt register
outputs are zll high, 106 to 200 ns atter the serial in goes one, BPENA beommens asserted w0 slrobe the
USYMET. DPENA remains aszeried for at beast 300 nz ax deiermined by pin 10 of the shill repisier.
For read operations, DPENA will remain asserted uotil BDFN becomes not esserted. This s Lo ensure
thar the duta iz on the bus when Uhe processor strobey it Faor write operations DFEMNA will be asseried
[or 304 ms.

HBRP1.Y (Bus Reply) indicates wo the processor thae tie OMA DPY1LE has plaged data on the bus or has
reccived data from the bus. 1t s penetaded frome the same circuit as DPEMNA and ia asserted 300 oz after
[PEMNA. BEPLY remains ascerted until (e processar vesponds Bv negating BN or BDOLT,

Figure 44 sliows the timing for the generation of DPEX A and BRIPLY for & read operation, Figuee 4-3
chows ihe [iming for 3 write operadion.

4.3.3 USYNRT, EXCSR, and PCSCR

Mot of the registers used in the QMA DPY L] are conloned withan 1w BSYNRT. The receive conte
and status register (RXCSR) and the low byle of the parameter controd gmd character lemgth register
{POCSCHY are extornad to the USYINRT. The USYMRT and the exrernal registers are discussed in
Paragraphs 4.3.3.7 through 4333,

4.7
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Table 4-1 Hegister Selection

Al Register

Ll =i =

EXCER {wurd or low byte)
RXCSR (bigh byte)

RDSE (rend) or PCREAR (write)
RDSR or PCSAR (high byte)
PCSCE {word or low byte)
FCSCR (high byte)

TDER (word or low byie)
TDSR (high bvic)

e D e [ bed [ o )

A SvkITI

Table 4-2 USYNRY Repister Select

ADR2

0
i
i

L LT L LT ST R T i e

RDER (read only)
TDOSR

PUSAFR. {write oniy)
PCSCR (high byte)

REG'STEH
TELECT |

HLLMH L

B v

AN

p—

BRAFLY &

HEAD

Figure 44 Timing for Read Operation
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4.3.3.1 USYNRT - The umversal synchronous eeceiver /transmitter (1ISYNRTY lunctions a3 = targe
scale ittegrotion (L3I} subsystem for synchroscus communications. The USYNRT provides the fogic:
suppart, by mesne of program parameter repisters, lor basic protoeol hapdling snd error detection.
Protocol handling &y the USYNRT conformis 1o slendards imposed by these protocols, bot 5 stightly
different in each verson of the USYNRT. The 5025 (21 12517-00) is ieaplemented in the GMA PV,
For mofe details on the USYNET, reter to Appeadia B oor to the A-PS-21025]7.04) Parchase

Specification.

4331 Recoive Control and Status Register (RXCSR) - The RXCSR is deseribed in deteil in Chap-
ter 3. 1L is o bulfer and line driver consisting of 1wo 7415244 chips and nnc 7405174 hex D Pip-flop.
The low byte can be read or written into bud the high byte can coly be read. The write opesation aecurs
on the positive ratsition of WREGD, The segister can be rend when REECH i assorted low.

4.1.%3 Puarameter Control and Character Length Regkter (PCSCR) — This regivier is deseribed in
Chapier 3. Tts upper byle is internal to the USYNRT end its low byee is external, Three bits (0. 3, and
41 of the low byle of this register are directly programe-wrilable with bit zero being write-oniy. Bil £ is
program writable bul v g function of the interrupt circe,

434 Interrupt Logle
Muost of the logic for wletrupts 1@ conteined in 3 single D003 inlercupt chip The chip contains 1we

interrupt channels: ede for ceceiver and moders controb interrupes ard one for transmitter intesrupis.

The receive and modem control interrapl bas the kigher prioricy apd inay oceur when receive incerrupl
enuhle (RN IMNT EMAY s set and any of the [oitowing signals hecome agacrred

Receive Data Ready (RDATEY)
Receive Statns Ready (RSTARY)
Patla Sl Change (DAT SET CH)

Motice that AT SET CH requires that MC INT FNA (RXUSE bit 3) wlso be asserted,

4-10
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When o regizter in the Teceive section (RXCSR or RDSR) is accessed; e, when servicing & reccive
intertupl request, the receive inlerrupt request is disaebled For 609 ns by 1he ogtput an pin 5 of che
TALET4 flip-flop. This is done to ensure that any modem conirel interropt request that might have
sccatred while servicing the recerve interrupt request, i cecognized. When the fiip-flop {s reset by the
B00 s signal, a negative to positive transition is recogmized oo pin 17 of the DCAO03 if a modem control
wlertipt requent is présenl.

A transmitter interrupl i generated by the DCO03 if the TREMTY signal is asserted when 1ransmitler
interrupt eneble (hil 6 of PURBCR) is set. :

Hoth the TX TNT ENA and RX INT ENA bus are located physically m the DOGCL imeerupt chip
althatugh they are functionally part of the PCSCR and RXOCSR roipectivedy.

The bus inlerrupl request (BYRQ) i ssserted by the [MMIL Tor erther & receive af trahsoil intercapt
request. The processor responds to BIRGQ by diserting BlAKT and BDTN. BIAKIL s the inerrupl ac-
knowledpe signat. 16 is passed down the priocity chain until it reaches Lhe seclion of tike interrupt chip
that iniliaced the regquess,

When the inlerrupt logic receives both BRMN and BEAKT, i asserts 1he signal VECTOR, VECTOR
enubles Lhe assertion of the vector address by the T¥SdM15s. IT the intérrupd is & transmitter intermipt,
the ROQSTE sigoal wonld asserl vector address bit 2.

4.3.5 Data Set Change Circolt {Tramition Detector)

The data et change circuit consises of & T4LE2TI Dregister, exclusive NOR gates and twa lip-flups.
sciiing of the Data Set Chonge bit ([2AT SET CH) is determined by the configeration of jumpers
W24 throwgh W2k, Any or ull of the following modein sigaals can sct AT SET CH i it associated

Jumper is mseallzd.

RS-23-C RS=d444
Clear to Send [(CTS) Clear 1o Send (CTT5)
Carrier Deteot (CD) Recaiver Ready (RR)
Data Set Reedy (DSR) Data Made (T30
Ring Indicapor (R1Y [neoming Call (HC)

| NOTE

The modem change circit interprets any pulse of
{0 microsecands or yreater diratioh 85 2 modem
status chaoge. Thia ensures thit all legithunie
nidens statusy chanpes aro dedected. Howerer, on a
poor line, woise may be isterpreted as & Anden: sio-
s change. Software written for the QGMA DPVIL
must account for thes possibiliny.

4356 Clock Circuit
The clock circuit congiste of an off-the-shell 19,6608 MHz crystal osclletor, amd (we 7415350
counters, The 19,6608 MHz signai is divided by the counter circurds Lo produce the Foliowing four

clock signals.

. LOCAL CLE (49.152 kHz) — Normelly jumpersd to NULL MODEM CLK (W18 and
W2E) and used as the data clock.



2 DA CLK (15661 kHz) - Nonsymmetrical clock avaifable for diagneslic pUrpcE {not

. recomrumendsd Tor hocst] commimications). It becomes the transmir clock when the DPVE] is

placed in diagnastic mode, DIAG CLE cun wia be jurmpered to LOCAL CLEK lor 50 kHz
aperation but some of the reata must be omiited.

SR CLK {9.5304 MHz) _ Used to ciock the shift repister to esteblish defays for DPENA
and BEPLY.

Ld

4, Chﬂ.t‘ﬁl:-ﬁ' PUMP CLE ¢421.52 kHz) — Used by the charge pump circuit and transition detec-
rar,

417 USYNRT Timing — EISYMRT liming for the transmit and reccive sections originates with the
meoadem and s petedd thmugh the AND-OER ioverler to the PISYNRT.

Dauring normal receive daia transfers, the T4LS5] gates recciver timing from the modem ak receive
ciock pulse {RCF) o0 the USYNET. If the modem clock stops with the last valid dela bit, Recoiver
Ready becomes not asserted, The next positive transition of the WULL MODEM CLE causes T4LS74
pin & to ga high, thus substifuting NULL MODEM CLEK [or modem receive timing, In this way, the
LSYMRT receives the necessary 16 clock pulses to complele its operation aftee the srodem hes

stupped sending,

Durng nurmal transmil data trancfems, tming for the USYNRT Is gated [rom the modem throggh {he
TALES] pin & 1o the USYMNET.

In maintenange made, the signal MEEL disables the mader timing and enables (he DEAG CLE as the
clock for the USYMNRT.

4128 ElA Recvivess

260531 guad differential line receivers are wsed to accent signals aod dads fron the modem. Jumpers
W12 through W17 kre Lerminating resissars which may be connected for RS-422-A but mest be dis-
connected for RE-4231-A

4.2.2 EIA Drivers
Twi by pes of drivers are used (o send sipnaly and daie to the modem. 9638 drivers are used [or RS-422-
& ond 3636 drivers are used for R5-423.4 _

4310 Maintenance Mode -

The USYNRT is placed in maintenance mode by sctting Maintenance Mode Select (bit 1 of the
PCSCR). When this happens, the serizl autput of the rransmit section is iaternully looped back as
rer:al input and the transmit serial output is held asserted, All clocking of both the reveive and trans-
mit sections is controffed by the trunsmitter slock inputl. This signal is dorived from the 2 Iz cock as
determined by (he 74LE5] ANDOR inverter.
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51 SCOPE

CHAPTER 3
MAINTENANCE

This chapter provides 3 complete maintenence procedure [or the QMA DPYIL and includes 3 list of
required test equipment and disgnostics. The muinienance philosophy and procedures for prevenfive and

correchyve malblenanss an disoussed.

52 TEST EQUIPMENT RECOMMENDED
Maintenance procedures Tor the QMA DPVEL require the test equipment and diagnostic programs listed

in Fabls 5-1.

Table 5-1 Tesl Equipment Recommended

Fquipment

e T T

R S

bl witinneter

Oscillozeape
N0 Probey {2}
H{l-duIJ.-: extenderns

Cable Lome-around
conne4iar

Cin-bnard test
CONNSCEIT

Breakout box
LIB kit
Pacument anly

Pracuiment and
paper tape

Paper tape anly
Frehe

= rearew.

Manpfacturer

L S ki

Designation

Triplett ur Simpson

Tektranix
Tektronix
DIGITAL
DIGITAL

HGITAL

ms

IGTTAY.

Model 630N A or 260 ar
equivalcnt

Type 457 ar eguivalent
PEODS or equivalent
Wos4 (double)

Hazsg-

H¥260

Z1314-RB

FARIEN. ¥

2J3i14-RB
£1314-PH

£LIH4-FR

S —— S
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£3 MAINTENANCE FHILOSOFHY
The busic approach 1o QA DPY1) fawle molation i the wee of slamlwlone disgnestic programs =nd
maintenance mode features supporied by the herdware.

Typical applications of the OMA DPY11 do noc allow leogthy teeublshooting sessions; 1herefore, he
maintenance philosophy in the field & module swapping. The defective module is retumed o (he faciory
loT Tepmir.

54 PREVENTTVE MAINYENANCE

There 13 nu scheduled preventive mainteasnce lor the OMA NPV Prevenrive maintenance for (he
(M TiPY11 d5 integrated into its corresponding syslem preventive maintenance sl consists of checking
the power supply voitage. Whenever the module or cables bave been disturbed, dingoestics (specificaily,
DLEC/X11 and D1 F) showld e sl to verifly proper aperaiian.

55 COHBRECTIVE MAINTEMNAMOT
Rince she fickd replaceable units are the RISH20 and che cables, wll disgnosiz should he directed tou
isniation of one of these componenis.

NOTE
The operating jumper configuration of the DPVE]
fivlule biioyg sendced shosld be recorded prior to
any chavpes for mamienance purpeses. This will Ia-
cilitzite reconfiguring the module whea the service ne-
fivity is compese.

35.1  Maintenance Mode

To aad i teoubleshooting, the OA D11 has & saftwareseloclable maimlenance made that canses the
serial volpol of the USYINRT ta be int=rmally conrected o ks s2rial input. In the maintenance mode,
seril dala [rom the modem is disabied 2nd the send and receive fiming from the modem are repiaced with
a clock aipral penerated vn the MO modude. The clock rate is 2K bis s

The dragnostics norinally opsrate with and wilhowl the Matntenance Mote Selecl (MSEL) bit sc6. In
this way the USYNRT chip can be isolated from Lhe remainder of the circuirey.

55.2 Loophack Connectars

The cahle fbonpback conncctor shipped with (he OMA DPV11-M i che HI25%. When i i used, this
coanector 19 atiached to the modem end of the 7018209 cable and cabinet kit CK-DPVLi-A* Mo cables
or test eomnectors are shipped with the DPWY LM, An gs-board copnecier (H3260) can be purchased
sepurately [or conngeting to J1 on the M3020 muoduls. {(See Parapraph 2,5 and Figuee 2-43 It provides for
Lhe testing of atl MED2Z0 logic,

533 Diuyanstics
OMA DPVI L digprosrics aid in the isolatian process and should be run when 3 malfunction is indiceted.
Eragncmtics shouid alsa be rum o verify operation oflor tepair.

WUTE
For ensare that ali MEOZY Jogic circults are chookad,
the on-board test connector [(H3Z60) pest be used.
Huwever, the QMA DPVH system 18 not thorough-
Iy cheched unbess the FHETTATL supplied cnble i
Also fested,

Diagnosiics mest be run wile a cuble furnarcund

connector {3159 af the modem end of the RC261 .-
I5 ruble.

a-4
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The fellowing dimpnodiics are avatfable 1o aid in the wolation and verfication proccss,

5531 CVDPFV* Fooctioad THapgoeostle - CYDPY® 5: designed to verify the funclionality of lhe
DPVil N resolution to the chip is intended. TYDPVY® 15 g sland-aiome program that must be ore-
culed under conteol of the PDP-] 1 dizgoostc supervisor (D8 BEorers ere reported as they ogour in the
progras, nnless 1hey arc inhibited, &nd conform o the D5 error report forma!. Tor teformazion on
loading and running of the 2%, sce Appendix A.

CVEPV® is compatinte with XXDP+, ACT/SLIOE, AFT or ABS. Il comsists of & number of iears

which function g5 follows.
Test Mo, Thcrigtion

| Verifies that addressing the RXCHR does pot cruse o nonexistent metmory Lrap.

2 Verilies thet the QMA IPYVI1 mey be properly inittalized by & SMaster Clear or LSI-11
Reset.

3 Writes und reads dutn patlerns into ail writable bris to verify bit validily and address-
ing paths.

4 Enabies nnd enduser [hat the 1raksmiiter s activated.

3 ' Verilies Lhat TBEMTY is asserted and cleared properly lor all pussible conditinps,

# Verilies proper aperation of the fragsmid interrupt.

K Enabtcs and cnssires that the recciver 5 activated, and RDATRY is asserled] property,

] Yerifies proper operation of the roectve inicermupt for e receplion ¢l deta.

4 Verifies proper operation of RETARY For all possible conditbons,

LE] Verifies proper operation of Lhe receive imtarrupt for siatos.

L Fnsures that both transmut und recetve imtermapts are recognized,

12 Verifies propec oparation of &l modem status bits and ensures that 350N i 52t when

2 tranyition e s,

13 Vertfies Utal an intercupt s received wlen DECKNG 15 set.

14 Verifies that iF a DSOCMNG ocours during a recedve inlerrupl, i0 will be recoenized.
15--2 Verilics proper operation with bit-oricnted protocols {BOP).

21-23 Verifics proper operstion with byte count-oriented protocels (BOCE),

X4 28 Verifies CRC and YRC functions.

29 Yerlies awintenance mods neninterrupl dota opere lions.

=34 Verificn BOT® data operation.

37--40 Verfies BCP datn operiion,

5-3



d Yerifies DHDOMEP messaps protocol asd messape transmission,
42 Wetilie: high-speed RCP data operation,

43 Yerifies high-spted BOP date uperation.

5541 DEC/XTIOXDPY Maodule — CXDPY cxcrciees up o six consecutively addressed QA TAPY T
synchronpas interfacen as they refate e the otal syatom coafiguration, 1 s uselul in delermaning whether
a QMA DPY¥11 is the failing component amang cther system components in a system environment. Tt s 2
yystem exerciser and daes not aperate as a stand-alone cest. Te muat be configured and o as park of 4 total
system sxerciser.

The DEC/X L] Sysiern Exerciser must be tun afer the stand-aiane diapnostic CVRTYY* has besn run. Tt
delermines f the QMA DPVIE or another device sadversely sffects the total syseem operation. For muore
mformunen on DEC/XTL, refer e the DEC/XTY Liver Marua!l (AC-FO3IR-MO) and the DECAY!
Cross-Reference (SAC-FO33C-MMC)

5533 Dats Communications Link Test CVCLI* (DCLT) - THCLT i= 8 communications equipiment
prinlenance tool designed 1o modale Talures o the anterface, Lhe telephone communication line, or he
madem. It exercises OMA DPVIL 0 OMA DPVEL inks

DEET 15 XXDP 4 or APT compatible and runs under conteol of the diagnosiic supervisar (%) (g
Appendis A) It requires 24K of memoery. For more information on DCLT refer o CVCLHY docn
menl AC-FS32A-MC.
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APPENDIX A
DHAGNOSTIC SUPERVISOR SUMMARY

Al INTRODUCTION
The PFRIP-i1 diagnostic sapervisor 8 3 sollware package thai performs 1he foliowing funclions,

®  Provides run-time support for disgnostic programs sunniag on a PDP-11 in srand-alone mode

® Provides a consistent operator interface o load and oo a single diagnostic program ar a
aerign of programs

® Provides o commoen programmer interface for diagnostic development
#  Tnposes & conlinon sirUCtUTe upon disgnostic programs

& Cuaraniess compatibility with verious load systems such as APT, ACT, SLIDE, XXDP+,
ABS Leader

® Performs nondiagnostic Tunctions for progrems, suchk as comsole F/0, data conversion, test
SeqUencing, program opliony

A2 VERSIONS OF THE DIAGROSTIC SUPERYISOR

File Name Enviroxient

H:AA ¥ BYS XXDP+

HS5AR** 5YS APT

HSAC ** 5YS ACT/SLIDE

HSAD** SYS Paper Tape (Absolute Loader)

In the above file names, “** stands for revision amd patch level, soch as “AQD™,

A LOADING AND RUNNING A SUPERVISOR DIAGNOSTIC

A superyisor-compatible* diagrostic program may be loaded and started in the normal way, vsing any
of the supported inad systems. Using XXDP+ for cxample, the program CVRPYACBIN 5 loaded and
started by typing B CVDPYA.

The dizgnostic and the superviser will avtomaticalfy be loaded as shown in Figure A-) and the pro-
gram atarged, The program types the following message.

DRS LOADED
DIAG RUN-TIME SERVICES
CVDPV-AD

* Ta determing if dingnostics ate sepeoviser-soupalible, we Use List command under she Setus utifity face Paragraph A5

Arl



XunPd- s CISGHNOSTIC SUSTRVISOR MEMGRY LAYOUT
Of s G0 sl BEGA Y] SYSTEM

ADDRESS
TG 1)) r—
RO
DTCERHE A0 e s e e _
i
laGHOS i
51 PERVISDE
! BEwW!
QAUG0D (b ——
DLAGHOSTIC
PR O B4R
| 7 RKA,
;
DI |0
neon ol -

LN R 1

Fipure Al Twpical XXDP+ fDiagnostic Supervisor Memary Layout

DIAGNOSTIC TESTS
UUNTT |8 DPVLL
DR=

DR is the prompl for the disgpostic supervisas rontine. At this point g supervisor commend must be

emered {the supervisor commends are listed in Paragraph A 4).
Five Steps 10 Bun & Sapervisor Diapooatic
1. Eater Start coeumand.
When the prompt DE>= is issued, type:
S5TA/PASS: ] /FLAGSHOE < CR =
The switches and Mags are oprional,

2 Enter nember af 10its o be tested.

The program responds to the Starl commend with:

# [INTTS?
Ad 1his poial enter the number of devicas 1o be tested.

A2



i 3. Answer hardwine parameler gquestions,
After the number of devices 1o be Lested bay been enteved, the program sesponds by asking a
rumber of hardware goestions. The unswers to thess guestons ar used to build hardwars
parameter 1ables in memory, A series al questions is posed for cach device to be tested. A
“Hardware P-Tuble™ is built for each device,

4. Answer sofiware parameler questions.
When all the “"Hardwise P-Tables” are buile, the program responds with:

CHANMNGE SW

If other thar the default parameters are desired for the soflware, iype Y, If che defanlt pa-
tameters are desited, type ™.

s If you type Y, 4 seres of solvware questions will be asked and the answers o these will be
1 entered rto the “Sofiware P-Table™ in memory, The sofrwarc quastiona will be asked only
ance, cegardless of the number of woits to be fosted.
5, Disgoostic execuiion.

Afller the software quesiions have been answered, the dispnostic begins to Tun.

What happens next i3 determined by the switch oprions selacied with the St conumand, or
errars ocoreTing during execution of 1the diangnustic,

£,
" A4 SUPERVISOR COMMANDS
The sepervizor commands that may be jssued in response 10 1he DE> prompl are as [ollows,
®  Start — Stares » disgrostic prograin,
# Restart — When a dizgnostic has stopped and comieol is given hack 1o the supervizor, this
commzand restarts the progrem from the beginning.
_,-"’““": & Continie - Allows a diagnosiic 1o coftinue running from where it way stopped
& Proceed .- Cauvses the diapnosiic o resume with the next test afier the one mn which ot kelted.
&  Exir - Transfers control to the XXDF + monilor.
& Dirop - Drops upits speciited until ap Add or Siart command is given,
&  Add - Adds units specified. Theese wnits must have been proviously dropped,
‘ &  Print — Prnts sut statistics if available.
- o Dsplay — Displays P-Tables,
& Flags - Used o change flags.
e 8 FFLAGS — Cleary Faps,

All of the sepervisor commands except Exal, Prinl, Flags, sod ZFLAGS cen be azed with swilch op-
Lo,

A



A4l  Commund Switches
Switch oplions mey be used with most supervisor conmands, The aveilable swirches and inerr function
arg as follows,

A4l

L TESTS: — Used to specify the tesis to be run (the default is alf tests}. An example of the
tests awitch used with the Start convmand to run tests | through 5, 19, und 34 through 38
would be:
DR START/TESTS : 1.5 019 3438 < CR=
JSPASS: — Ulsed to specify the number of passes for the diagnostic o run. For exampgle:
DE= START/PASS : 1

In this exampte, the diagnestic wouid complete ane pass and give contral back to the super-
Vg0,

L EOP: — Lized to specily how moany passes of (ke diagnostic will vecur belore the end of pess
message ia printed (the default is one),

SJUNITS: - Lined to specify the upits to be mun, This switeh iz valid only if 19 was entered in
Tesponge Lo the CHANGE HW? gquestion.

.J-"Fl_u‘*.fi'rﬂ: -~ Used wo check for conditions and modify program cxecution accurdingly. The
canditions checked [or are ag Follows.

HOE —Halt an error {(irassfers conirol back w the supendsor)

(RCGE — Loop on ervor

{TFR — Inhihit ceror reports

IBE — Tnhibit basic error information

(1XE -~ Inhibit extended error information

JPEI - Prinl ermoes on hine printer

PMT - Prim the aumber of the 1est being execoted prior to execuiion
:BOE — Ring belf on grror

WAM - Ron in unattended mode, bypass manual imtervention tosts
ISR - Imbibit statistica] reports |

JOU - lahibil dropping of uwnils by Brogrm

Codirnl /Estape Characters Supported

The kevboard funclions supported by the diagnostic supervisor are as tfollows,

CONTROL C{]|C) — Retorns control to the supervisor. The DR = prompt would be typed in
response to COMNTROLL ©, This function can be typed at any 1ime.

Acd



& CONTROL 7 {17} — Lised during hardware or software dialogue to teeminate the Salogue
and sxlect defzelt values.

# CONTROL O (]0O) - Disables alf printouws. This 1s valid enly during a printout.
® CONTROL 5 (I8) -- Used during a printout Lo temporarily [resze the printout.
® CONTROL O () - Resumes a printout after a CONTEOL 5.

A5 THE SETLP UTILITY

Setup is a )ity program that allows the operator o create paramcters for @ supervisor disgnostic
prior o ¢xgcucion, This is valid for either XXDP+ or ACT/SLIDE envircoments. Semp eshks the
hardware and software questions and builds the P-Tables.

The follvwing commands are available under Setup.
List — list supervinor disgnoatics

Setup — create P-Tables
Exit — rgturn control to the supervisor

The Lormat Tor the List eommad w:
LIET DDM.FILE.EXT
w2 tunetion is 1 type the [fe name and ereation detc of the file specified if i s a vevision C or later

supervisor diagaestic. If no file aame i3 given, all revision O or later supervisor digpnostics are listed,
The default for the device is the system device, and wild cards are accepted.

The format for the Selap command is:
SETUP DDMFILE EXT=DDMNFTLEEXT
It reads the input fite specificd and prompls the operator for information fo bulld P-Tables. An vutput

file is created to run in ths enviconment apecified. File numes for the output and input files may be the
surne. The output and input device may be the same. The defeult for the devies is the system devies

and wild cands are not accepted.
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APFPENDIX B
USYNRT DESCRIPTION

£02% Elpiversal Syachromwos Recdver /' Tramontéer | CSYNET)
The data puths of the USYNRET provide comgpicte serinbization, deseraiization and buffering. Qutpue
signals arc provided to the USYNRT controller to indicate the state of the daia paths, the command

ficlds or recoenition of extended addracs Fflelds, These tasks musl be performed by the USYNRT con-
troller.

The USYMRT i3 = 40-pin dval-in-iine packape (DIF). Figure B-1 i3 a ferminal connection (ideanti-
fcation) diagram.

Data port bils DPYGPBE are dedicuted to service four B-bit wide registers. Bids P15 DPOS serviee
gither comtrol information of sletus registers, The PCSCR register is resarved. (Sce Figure B-2.)

Purchase Specification 211251 7-0-0 provides a detailed description of the 5025 USYNRT.
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APPENDIX C
QMA DPV11 OPTIONS
AND CABINET KITS

¥ INTRGDUCTION

This appendix st 1he varous options and cobinet kits avsilzble with the QA DPY 11 serial synchronows
interface module. Alsc lsted is information on how the various aptions and cabinet kits are dewpnated. and
informabion oo the varions types of FCC balkheads that are available with these oplions.

The comounicatbon aption designatinns enable DIGTTAL costumers W abiain commumication oplions Lhet
are lailored $0 their particalar needs. FOU repulations reguire chat all system cabineis monulactured olter
October L, 19587 and intended for nse in the United States be designed o limil eleciromagnelic interlec-
ence (EMI), Because both shiclded and unshichded cubinets exist in the feid, DHGETAL provides separare
coamitication options for sach cabinet type.

C.2 OPTION DESIGNATION (OONVERSION

When former DPFY 11 confipuretions are discemtinued or ¢hanged (0 MAINTEMNANCE GINLY status,
ihe new option desippacions must be used 1o obiain the necessary equipment, Table U-1 can be used o
determine which communication option designalions o use when designing or cxpanding 4 computst
SY¥ALCT

Communicition options moey be obiained by customess efther at ihe time A systemn & perchased (a factory-
inrtalled svstem oprion) o 85 @i upgrade o a syRtem existing in the fisld {a field oprrad=)

(.21  Factory-Installed System Oplions .
A factory-metalled system option B identifict by w single option designation. when the desigoation s
specified (sme Tuable C-1), the appeopriafe modules). eable(s), distribulion parels, and hardwure wre
instalbed in the parlicubar system being constructed.

.22 Ficld Upprade Optlons .
A [ell wpgrade is identified by pao option desipnutions: a base optien desipnation and a cabimel kil
designation {iee Tabie -1}

£.2.2.1 Basé Oprions — The base aption dedgnation speciles the electrome modulelsh wrnaronnd test
cunnector, and optich documzntaion.

2.2 Cabieet Kits - The cabinei kit desipasiion specilies the internad cable and the distribation panel,
An adapter bracket for installing the distribution panel it a non-FCC compliant cabinet may be included
in somme cahinet kits for unshielded cabinets. External cabies poeded 10 conmect t0 4 modem ar othar
extersal device usually arc noi included.

i
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Tabic C-1  Field Upgeade Options

(Iptivg

Drescriphion
OMA DPVIEA MEDAD modiele

Duncoestalion
OMA DPVEHL-AP MEQID medinle

abines kil CR-DPY] LAY

225D tuenacound eonneciar

- [rocerentation

¥Refer to Tebte C-2 for specific cabine kil designations,

NOTES

A “P* as the second letier after the dash in the
opton designafion indicates that the oplion is
system integrated.

A single lerter after the dash In ihe optiou
designation indicates that the option b8 4 gener-
i aption (maodule anly).

Refer to Table (-2 for specific cabiner kit
designations.

Tahle (-2 CK-IXPV11-A* Cabinet Kirs

Kit Number Application

ey

Tontents

CE-DEVY11-AA ElA Compliant

CE-DPY1i-AR ElA Compliant
CR-DPY1i-AC EIA Comphant
CR-DPEY1-A3

ElA Kon-Conpliant

ree-11/2%-8

MICRO 11

PIFP-51 /234

2i-inch cable, TGLEIDY panel sssembly,
and H325% tegl copneclor

' 2-inch cahie, MOLEI0U panel assembly,
and HAZ5% toat connector

Fikinch cahic, TTH20% pancl assémht&‘.
and H325% test conmector

Five $30T031-00 cabie tizs, Ive
D008 264-00 cable wmounéz, ope BCOIL.
&F cable, and cse H3I23D test codnasior

e e e o e e e e B e e e g e T g 4w
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C3 OPTION CONEIGURATION SUMMARY
Communication option desigmations ersoee thal the proper cable(s), 1/'0Q conrectur perels, and adeprer
brackets [ if neccssary) are shipped with each base option,

The basic desipnalicn Grpes refer oo

v System opiions (Factory ingiailed), wnd
+  Base optiong and cahinet kit (field uperades).

Syarem oplions are installed i the factory and ore configured for cthe particular cabinel in which Lie oplios
is peing instatled

Base options and cabinet kits are ordered as upgrades to systems cristing ia the held. A base option and
cabinet kit voprether tmake 4 completa figld upgrade option (that 15, 8 base oplion designation atd & cabinet
kit desipnation mesl both be specifiad o obtain a complote field upprade. )

NOTE
A fleld upgrade option alone does a0l make an
unzhiclded cabinet FCOC compliant. Shileldad
cahinets are specially constrocted to limii EMI.

Cd4 OMaA DPFVIL CABINET KITS )
There are four different cabinei kits that may be nsed with system-intograted QMA DPV1] vrits. These
cabinet kits are listed in Table C-2. _

C.5 EXTERNAL CABLES

Miscellaneous cables are used externally to a QA DPV L] option. These cahles generalty arc used in
other options and are listed in Table C-3.

Table C-3  Miscelbaneoes

Cable Tescription
BC22D A nult modens cable for sompliant EfA applications (PN 17-081313-05). Temnale-
Female.
el [ An extenston cable For Lmated modem control: compliant (P/N 17-00322-04).
Mot e Ferrile.
BC22F An exlengion cabke for ful] modent comtrsd: compiant {PFN 1TO0321-%*), hiale-
Feziale.

C.b CABINET KIT DESEGNATIONS .
The characters that meke up the cabinel kil asotber have the following meaning:

CR-DFV1-**

CABINET KIT__ T
CTHON _— |
NTERFACE WARLATION
VARIABLE FIELD {inicrnal cable length)

C-3



Enserface Yariation

MU RERZE O R m

Yariabde Field
A

I

L

1

e
=1

m- 1

Y L . P PR " L R s e e ) i e S i

Bea-322 with 1wil roedem conoral
V.15

InEcgral modem

R&E232 (imtted enodem control)
RE-422/R5-449

RE-423/R 5449

2 ma

Fiber omtic

Ethernst

Multifunctinnal devies

Generte aption (modile only)
Gleneric aption {modeke anly)
Ueneric aption [madele only)
Reserved

DECnet mterlave

T1 vurner interface {Telephone Company
DIGITAL carrer suipment)

lniernal cabbe mount, $3.54 cm {21 inch), with 3 7.62 cm {2 inch) by 5. n& e {2
imchy o 254 ¢ {1 tnch) by 10004 vm (4 inch) insert.

Internal cible mooni. 3048 cm {12 inch), wizh & 762 o {3 inch) be 508 cm {1
et} or 2,54 e (L inch) by 10, 16 em {4 tnch) insert.

nternal cable mount, 7o 20 cm (30 nch), with o 7.62 om (3 Inch) by 508 ¢m 2
inch} or 2.54 em {1 incl) by 10015 cmy (4 inch) insert.

Imtermal cable, 3.04% m {10 ft) i1 an 119544 shieided 170 bulkbead,
Internal cahic, 2.133¢ m (7 11) in an H9544 shiekded /0 bolkhead,
Interral cabbe, 0.2 144 m £3 i) in an H9544 shickhled T/ bulkhead.
Intermal cabbe, 36576 m (12 1) in an H9544 shielded 1,0 belkhead.
Reserved

Inlérnat cable, 3.048 m 11 ), mounted inan HY544-%F or 74-27292 noncomp-
liznl czouitng bracket.

Internal ceble, 3 048 m (140 fr), moonted in an old distribution paned (IITL7 eype).

Internal cable, 762 425 11}, mounted in an old distribotion panch or 3 system
without a discribution panet {BCOMI-23 1o terainal).

Boaserymi

Monstandard. Does o {all inte a commuonly wsed category.

C-4
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APPENDIX D
PROGRAMMING EXAMPLES

Two caamples are included in chis appendix. The [irst is-an example for bit-oriented protocals, snd the
second i an example for byte count-oriented protocols,

These are oxly exzmples and are not intended for any other purposs,
KUTE

The following examples were wiliten far the PV
but are valid for the QMA DPY1I1 ag well.
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GLOSSARY

Asyoachronoie Transmission
Transmission in which time intervals between transmitted characters may be of unequal length.
Transmission is cortrolled by start and stop clements &t the beginning and end of each chamoeder.
Algo calied start-stop tranamission.

HIIM
Dutn Input on the TSI-TE bus.

BDOUT
Data Output on the LEI-11 bus.

BIAKL
Interrupt Acknowiedge.

Bit-S4ufl Pratocal
Zero insertion by the tmasmitter aftor any succesaion of five contintous ones desipned for bit-
ariented protocols such as IBM's Synchronous Data Link Controf (SDLC),

Blts per Second (b/s)
Bit transfer rate per unit of time.

EbiR{)
loterrmpt Request priority levet foc LSE0] bus.

BRFLY
L5111t Bus Reply. BRPLY s asserted o response (0 BDIN or BDOITT.

BSYNIT
Synchronize — zsseried by the bus master devies fo indicate that it bas placed an zddress an the

Bries.

Buffer
Storape device wsed 1o compensate for & difference in thl: rate of data flow when (ransmitling

dais from one device {0 andther,
BWTHBT

Write Byte,
COITT

Comite Consateatif Intcrnationsle de Telegraphie et Telephonic - An international consuliative
cammilies ihat sets mternsthonel communications usage slandards.

Comirol and States Reglslers (CSRe)
Communtcation of eontrol and siatus information i zccomplished through these regisfers,
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Cyrolhe Reduwadaney Theck (CRC)
An error detection scheme in which the check chasacter 1w gemerated by taking the remainder
afler dividing all the sockalized bits in 2 block of data by a predeterminsd binary number.

Date Lk Escape (IHLE)
A cootrob character vsed cxclusively to provide supplementary line control signals (control char-
acter sequenced or DLE sequences). These are 2charscter sequences where the [inst character is
LE. The second character varies according to the function desired and the code used.

Datr-Phone MGITAL Service (DIS) '
A communicaitons service of the Bell Syetem 1o which deta 15 ransmiiled in digital rather {than
analog form, thus climinating the need for modens.

[HGETAL Data Communications Protocol (DDIMT)
LIGITAL s standard communteations protoco] For characier-oricnied projocol,

Direct Memory Access {DAMA) .
Permits 10 transfer directly inie or ont of memory without passing through the processar’s gen-
eral regisers,

Electronic Indusiries Association (ETA) . , , L
A standards orpanization speciatizing in the eleetrical and functional characteristics of interface
cguinment,

Full-Duplex {#DX} . o e
Simulianocous 2-way independent trapsmission in both directions.

Fileld-Replacenble Linit (FRL) _ _
Reters to & fanily unit nol 1o be repaired i the field. Linit is replaced with 4 good uniz end faulzy
anit iz rebwrned b predetermined bocation for repair.

Half-Daplex (DX}
AT alternate, mme-war-ol-a-lime independent transmission.

LARS
Ficld Service Labor Activity Reporting System.

Mon-Procesaor Request {NPR}
Drirect memary access-type transfers, (see DMA).

Fratocol
A formal set of conventions governing the Normal and relakive timing of message exchange he-

twoon two COMMUNICAING Prosesscs.

RS-
EI4 standard single-ended interface levels to modem,

RS=-d12-4
ELA standard differential interface fevels to modem,

RE5-423-4
ETA standard single-ended interface levels (o modem.

GLOSSARY .2
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LA,

FJ“"".

R=-dd4
ElA standard conneclions for BS-422-4 and B5-423-A o modem intorface.

Syochrooeuws Transmission
TrarEmwassion in which the data charasctery and bils are franstoilbed &1 o Oowed eate wich Lhe trans-
iniller and reegiver synchronized.

V.25
CCCITT Standard) — Differential current mode-Uype signdl mietface for kigh-specd modeins.

GLOSSARY-3
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