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CHAPTER 1
INTRODUCTIDN

L1 SU0OPE
This manual provides the informution necessary 1o insiall and operate the DMC1LI Line Unit. It is
organized into theee chapters as fotlows:

Chapler I - Introduction
Chapter2 - Installation
Chapter3 - Register Descriptions and Programming Information.

This chapeer provides a general description of the two basic variations of the DMC11 Line Unit. They
ure the remote unit {(MB201) and the local unit {M3202),

1.2 DMCI1 LINE LINIT GENERAL DESCRIFTION
The [TMC11 Network Link congists of a synchronous tine unit that is controlled by a microprocessar,
The PMCT1 is used 10 interconnect FOP-11 computers in local and remote network apphcations.

This munual covers four models af the line unit, They all contain crewitcy to eccommaodate DDCMP
and bl stuffing protocols. However, they are controlled by the DMC1I-AD microprocessor that
handles only DX M P,

1L.L1 DMO11-DA aud DMCLI-FA Line Usits (Remiote)

The module designation for both these line units is MB201. [t contzins modem contral and level
cotversion lagic that is compatible with hoth ELA/CCITT Y24 and COITT V35 interfaces. The
DMO1-DrA is shipped with o cable that accommodatea only the ELA SOCTTT Y24 interface. This line
unit has 4 maaimum speed of 192K bps. The DMC11-FA is shipped with a cable that accommodales
anly the CCITT V35 intarface and has a mesimum speed of 56K bps.

1.2 DMETI-MA and MO -MD Line Undis [Local)

Hath of these hne units have buill-in modemns. The medule designation for the DMCI1-M A oplion is
MA2-Y A1 operates st a speed of | M bps over coaxial cable up 1o & maxitnum distance of 6000 feel.
The madule desighation for the DMCI-MD option is M8202-Y B, [t operates &1 a speed of 56K bps
over coaxial cable up W u maximum distance of 1E,000 feet. The coaxial cable is not included with
either aption.

1-1




13 DMCL] LINE UNIT SPFECIFTCATIONS
DMC11-AMA asd DMC11-MD Lige Units {Lacal}

Operating Mode

Data Format
Characler Siee
Block Check
Dralu Rate

Maxium Distance

Madulation
Trunsmitter Timing
Receiver Timing
Line [nterfoce
Cumman Mode
Bejeclion
Transmitter Signal
Recever Signal
Cable Type
Lanngctar Tvpe

Mounting Spape

Fower Consumplion

NPMCLI-DA and DMO11-FA

Crperating Mode
Communications
{ hanpnel

Doate Format

Claracler Size

Half-duplek {singie cahis)
Full-duplex {iwo cublex)

Synchronous serial by bit, least significant bit (LSB) first
B bils
Lé-hit polynominls: CRC-16 and modified CRC-COITT

L0000 bps (DMCI-M A )
56,000 bps {MC11-MIN

6,000 lect (DMC11-MA)
18,000 feet (DMC11-MO)

Diphase {double frequency) NRZ

BC oscillator, frimmable +5%

From received signal

Transformer coupled

S Lo 1

4 volls P-P [min,}

L5 mV (min.) P-P

Belden 8232 or equivalent {not supplied)

AMP 206X seHes

One hex SPC slot (DDELB, C, or I}, cutoot permits uss in end slots of
hackplane us well, pravided the Unibus in fout slots contain low height
{& 2.3 in.) modules like the 3930,

oA at+35Y

0046 4 3t -15 ¥

DOLE A at #15 v

Lime Units (Remote}

Full- or half-duplex

Frivate wire or switched

synchronaus, aerial by bit, LSBE first

¥ hits



Black Check l&=bit polynomials; CRC-16 and modified CRC-OCTIT

Data Rate Up o 19,200 bps (DMC11-DA)
Up ta 56,000 by (DMC11-FA)

Interface R8212C or CCITT ¥24 compatible (DMC11-DA), CCITT Y35 com-
patible (DMCI1-EA)

Maodems Bell 208, 209 ot equivalent (DMC11-DAY

Signals Supported BA transmit dats

DB serial clock ransmit (SCT)
BB receive data

DD serial clock receive (SCR)
CC data set ready

CI data terminal ready

CA request to send

CB clear to send
CE ring
Cabhle 25 fool, with EIA connector supplied
Mouning Space One hex SPC slot (DODVIB, C, ar [¥), cuteut peraies use in end slots of

hackplane us well, provided (he Onathus in foul height (< 2.5 in.) modu-
les ke Lhe M0

Power Consunplion 3I2A 43V
D3l Aat-13Y¥
003 A at +15 ¥

.4 GENERAL DESCEHEFTION

1.41 Introdectivn
This section provides o general deacription of the M3201 and M3202 Line Units.

The DMCTI Line Units (M3201 and M3E202) perform the standard funetions associoted with a syn-
chronous communigations device. They are:

Parullel to seral daly conversion
Seral w pacallel data conversdion
SYNC character detection

Leading 3% MO charscter stripping.

Io addition, the line unils cun perform (he following functions:

bodetn conlrol and monitoring
Cyclic redundancy characier teating
Foro bit sffing
f£era bit strippmg
Automatic fiag transmission
Automatic lag recognitivm
Automatic abart sequence trensoussion
Automatic abart sequence recognition
Automatic pad character transmission




1.4.1 Operating Modes
The line units van operate in ¢ither of twa microprogramimable modes. The modes gre:

I, BDDCMP Mode—This is an 8-bit byte mode of operaton. 1L s designed for the highly
elficicnt byte-ariented Digitel Data Communications Messape Protoeol {DDCMP) using
the CRC-16 polynomial,

7. Bil Swff Mode-This is a bit-oriented mode of operation. It is designed for the bil-oriented

messapge protoecls wsing the flag and abort sequences and (he modified CRC.CCTITT
[refyoeriial.

The linc anit provides 3 data puth between (he microprocessor and & data set {or locul link)
and vigg versa.

.43 Microprocessar - Line Unit Datn Path
The following discussion is keyed to (he block disgram shown in Figare 1.1,

The mizropeacessur und ine unit communicate theough twao ynidirection data paths. Signals ALL Q-7
vamprise the data path from the miccoprocessor to the line unit, The Ling umt appedrs (o the migros

processor as gight regislers. The data is passed to the correct register by conlral signals CROM (-3,
Signil DBW is the sfrobe.

The line unit communicates with the microprocessor throwgh the Line Linic In Bus (LU IBLiS), The
microprocessor controls all rexding of the ling unil TEEISLETS,

¥arious mainenanee signals are passed to the Maintenance and Miscellanzous logic. These signals
contral the Punetioning of the regciver und tcansmitter in the maintenance mode.

4.4 Traosmitter
The transmilker portion of the line unit consists of thres functional groups of logic. They are;

Tl Deata Sile
Transmitter Control
Tramsmilter TR Logic

ad P —

Thes Jogic perfarms specific parts af the transmission function. The functians ase eapluined helow.

1he Qut Dhala 31l is seen ag o wrile only register (o the microprocessor. The Tranamitter Contral logic
aget it 48w bufler. The silg js @ 84-word deep data path between the microprocessor and the Trans-
miter Concrol legic.

The hardwurg implementatian of chis silo is through the use of First In/First Oul [FITO) devices. The
sile elfect is necessary because of the speed difference hetwoen the serinlization process and the data
availilble Trum the microprocessur. Because of the speed with which (he microprocessor could load
characiees [senceivahly, one characler every 300 ns) and the speed a1 which the characters can be
scrialized {usinge dial up facilities, upproximately one character every 160 us), there must be 4 multi-
characier buffer. Additionally, in order v religve the micropragram of the need to have timers in order
to knowe when 1o load another messape or when o end a message. the transmilter cantral bits [S1lart of
Mezgage (SOM) and Tnd of Message (EOM)] are siloed alsa.
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A Ty pical sequence of operation is:
1. Muwroprogrsm loads SOM inte the Out Conirol register.
2. Microprogram toads data inte the Qut Data Sila.
3. The transmitter detests SOM at the silo gutput,
4. Hequest to send is aseerted by the tranamitler, sutomatically.
Clear To Send and Dara Set Ready come true.
6. The teansmilter is enabled, Serialisution begins,
Aus long as the SOM bil is true, the data being serialized iz not included in the CRO eomLpu Lation.

When the Ta Control derests 4 churacter gvailable from the silo without the SOM bit set, 1t imchydes
that character, und all the characlers following it, in the CRC computation,

When HEOM is detected, Lhe Tx Control transmits the CRC Check Character (called the BCC). If more
data fallews the EOM. 4 new CRC compultation is begun.

L4.5 Receiver
The receiver portion of the line unil congists of three functionul groups of logic. They are:

f.  TInm [Crala Sila
2, Receiver Coantral
3. Beceiver CRC Logic

Thas lugic performs apecific purts of the receive function. The functions are cxplained in the following
paragraphs.

The ln Dula Sile 35 seen by the microprovessor as @ recad only register. The Ra Control sees i as an
putpur butfer. The silo is a fd-word deep data puth berween the Bx Control and the microprocessor.

The hardwaze implemenlulion of the silo is similar to that used in the transmitter. [nput 1o the In [ata
Sl 15 cantrolled by the Ex Control, whils ouput is coatrolled by the microprogram. The silo is
present [or the same reasons mentioned in the discussion of the Lransmitter.

A t¥pical sequence of anerations ia:

|. The receiver becornes active after detecting the frst data character preceded by two or more
synchronizing sequences {une flag soquence in (the cuse of Bit Stuff mode).

!.-\_'l

The dats character ia included in the CRC computation aulomatically.
3. The duta charagter is loaded inta the sile by the Rx Contreol,

4. The microprogram deeects (by bit testing) both Tn Active and In Ready {bils 6 und 4, respes-
tively, of the In Contral register).

% The microprogram reads Lhe In Data $ilo.

I-0



6. The sile presents In Rdy with cach subseguent character,

The microprogram. having determaned when the message ends, checks the BCC Match bit
thit B of the In Control register). IT the bit is set, the message had no detected etrors.

E.  In BiL Stuff mode, the Block End bit (hit | af B12) is set with the BOC Match bit, if no errors
were detected.

Ld&  Signal Cosversion and Maintenance Logic

‘The signal conversion and maintenance logic provide automatic modem control, clock sources Tor the
transmittet and receiver, and the recsiver data source,

-7

A il sk b




_



CHAPTER 2
INSTALLATION

21l SCOPE
This chapier provides information for instellation and checkout of the M&X01 and M£202 Line Units.

12 LUMNPACKIMNG AN} INSPECTION
The line unil comes in four vermons that are described below,

BMCL-DA (For EIA/CCITT V24 Interface)
ME201 - Line Unit Module
BCORE-I of BCOBE-]1 - Interconnect Cuble
BCOM-25 - Modem Cable
H325 - Test Conpectar

ODMCLUI-TA {Far CCITT Y35 Interface)
BI3201 — Line T nit Module
BCME-]1 or BCO85-1 - Tnterconnect Cahle
BCO5SF-25% — Mpdemn Cable
H315 - Test Connactar

DMO1-M A {Local 1M bpi)
MEIZ-YVA - Line Unit Module
BCER-1 ar BCO35-]1 - [nierconnect Cable
12-1252% - Condial Test Connecior

DMON-MIX (Local 56K bps)
BA2L-YH - Line Unit Maodule
BCOER-1 or BCO8S-1 - Interconnect Cable
12- 12528 — Coaxigd Test Connector

Inspect these parts for visible damape. Report uny damage or shortage immediately to the shipper and
the X0 TA L represcnrative.

2.} PRE-INSTALLATION SETUP PROCEDLRES

NOTE
The line smit cannot function witkout the DMC11-
AD Microprocessor {MELD). 1t is assumed that the
DMC11-AD hay boen invtalled and checked out in
aceordance with Chngter 2, Insallation, of the
Microprocersor Momugl (EX-DMO L PN N N1,

r-
.




Before mstalling the line unit, check the jumpers and switches 1o be sure thut they arc in the oormal
ol figuration.

1.

Jumpers - The M8201 Line Unit contains six jumpers {W1-W35). The MA202 Line Unit
conlains six jumpers { W 1-Wa). Refer to the components bocation drawing in the print set Lo
lacate the jumpers, The normal jumper configurations are described in Table 2-1 for the
MaX0E and Table 2-2 for the M3MI2.

Table 2-1 M3201 Jumper Configuratives

Junmper
MNumber

Mormal
Configuration

Function

Wl

Wl

Wl

W4

. WS

Mnstalled

[nstalled
Removed

Installed

Rettioved

With this jumper installed, the (ransmitter CRC charac.
ter is nat inverted by the TR register oulput gate,

This Jumper must be in Lo ensure proper operation of
codes CRC-16 and CCITT under the discipline of
DODCMP and Bit Stuff protecols.

Lf the user removes this jumper for some special reason,
the Transmitter CRC character is inverted by the CRO
register outpul gate. The diagnostic will il also.

Jumpers W2 and W3 are used together.

With W2 insalled and W3 remtoved, the modem Data
Set Ready line contrals the state of signal T 6 M ODEM
EDY H.

With W3 installed and W7 removed, signal D16 MO[3-
EM RDY H is always ssserted. This feature accom-
modates modems that require Data Set Ready 1o be on

vontimuonsly,
JTumpets W4 and W5 arc wsed topether.

With W4 inslalled and W5 remeved, signal D5 DTE H
controls the stale of the modem Request 1o Send line.

With W3 insealled and W4 removed, the Request to
Jend line iy on comfinwously, This lealure accom-
modates modetts that reguire this condition.




Table 2-¥ MEIZ Jumper Conflgurations

Jumper
™Nmmber

MNormal
Conflguration Fauction

Wi

W2, Wi

W, Wi

We

Imstalbed With this jumper installed, the transmitter CRC charac-
ter i not invertsd by the CRC register output gale,

This jumper must be in to cnsure proper operalion of
codes CRC-16 and CCITT under the discipline of
DD MP and Bit Stulf protocols,

I the wser removes this jumper for some special reason,
the Transmitter CRC character is inverted by the CRC
register putput gate, The diagnestic will il also.

Removed When inslalled. the modem receiver protection lrans-
former is dicabled. Tnetallation is not recommended.

Removed When installed, the modem transformer protection is
disabled. Installation is not recommended,

Removed Installed Mor {-wire half-duplex operation only.

| ]

Switch Packs No. 1 and Ng. 3 ~ Switch packs no. 2 and na. 3 arc both gight switch DIPs,
Swilch pack na. 2 i Register 15 and is installed in jocation EBT on the M3 Ling Unit and
in location E on the MA202 Line Unit. Switch pack no. 3 is Register 16 and i3 installed in
location EBS on the ME201 Line Unit and in location E91 on the M3202 Linc L nis,

When Lhe line unit madule is shipped, all switches in botk packs arg OFF, This is the default
status (377

These switches are a function of the down-line loading feature of the DMCI1, After installa-
tiom, the swilches can be positioned 1o accommodate the user’s requirermnents. Far details,
refer to Chapler 3 in the Micropracessor Marual,

Switch Fack No. 1- Switch pack no. | is an sight switch DIP that i3 installed in locativn E26
an the ME20] Line [Toit and in location EX on the MEID2 Line [l mit,

Far the MEZOL, all switches excopt no. 5 are osed. For the M2202, all switches excopt nos. 4,
3, and & are used. The ON and OFF positions and the awitch numbers gre marked on the
package. The switche: are the rocker type and are pushed to the desired position,

Tuble 2-3 describes the normal conliguration for switch pack ne. L.




Table 2-3  Coanfigeration of Switch Pack Mo, 1

=witch

™ oemal

Mumber Poxition Fraction

[ OFF With 51 OFF, signal D14 GRTP is low which enubles
the Following ROMs,

Ttansmilter Function Decods ROM

Transmitter [Data Decode ROM

Recsiver Decode ROM

Racsiver Function F.OM
Duning servicing with the automatic module tester, if S1
is ON, signal D14 GRTP iz high, which disables these
RO,

2 OFF With 82 OFF, signal D14 NO CRC is low, which allgws
the CRC function 1o be enahied,

With 82 ON, the CRC furction is inhibited.

K| OFF With 53 OFF, signal D14 SEC MODE is low, which
inhibits operation of the line upil in the secondary
mode, This mode is applicable only in the Bit Stufl
pratocols.

4 OFF With 84 OFF, Received Data, Modem Receive Clock,
and Modemn Transmit Clock are presentzd 1o (he line
unit through the ETA/CCITT V24 interface.

With 54 ON, (hese signals are received through the
CCITT V35 interface.
This switch iz vsed only on the ME2Q1 Line TThit.

5 Notl used.

& OFF Signal B2 14 3ECURE is associaled with this switch, It is
bit 0 of the Modem Control regisier. This bit is reserved
and is read only.

7 Module Signal D14 8W 5 aasociated with this switch, It is read

Dependent only bil 1 of the Modem Conteal register, It 35 read by

the diagnostics and indicates the type of linc wnit,

With an’ MB20 Line Unit, 37 should be ON (T4 SW i3
ke,

With &n M3202 Line Unit. 87 should be OFF (D14 5W
1 hagh).

=



Takle 2-1  Coullpuration of Swicch Pack Mo, 1 (Cout)

Switch Mornal

Muiriber Position Function

E O With 88 ON, the internal RC clack i sent to the modem
cable eonnectar (113 on the #3201 Ling Unir,

Druring servicing with the H325 test cannector installed
on the modem cable, the RC clock is sent beck to the
linc unit a3 the transmit and receive clocks.

During normal operation, the switch should remain
N,

This switch is used only on the ME20 Ling L nit

24 INSTALLATION AND CHECKOUT

T'he MAZ0E and M8202 Line Units arc hex modules. They do not interface with the Unibus s module
edge connectors A and B ure nat required. As a result, the corner of the module in the vicinity of the A
and B cannectors has been removed. This allows the M3201 ar M8202 to be instalied in the end slats of
the DDN-B, C, or It Bysiem Interfucing U nits, The module plugs into connectors C, D, E, and F and
tils over the Lonibus cable connectors and shore length (approximately 2-1/2 in) Unibus rerminatar
hat are installed in connectors A and B,

Froveed with the installation and checkouwt g3 follows.

l.
)

Inscatl the M3201 or MB202 Line Unit.

Interconnect ihe line unit and the micreprocess wsing cablc BOMR-1 or BCOES-1 which is a
1-foat long 40 conductor fat mylar cable with HE56 female connectors on each end. The
Maling vonnector on the microprodessor and line unit is an H354 mals connectar, On the
microprocessar Lhis conneetor i3 designated J1. On the M520] Line Unit it is designated 12
and an the ME202 Line Unit it i5 J1.

On the ME] Line 1Tadt, install the BUDSC-25 cable io connegtor J1. 0o the other end of
this cuhble, conmact the H32S test conngctor,

On the MAMD Line Unin, ibstall the 12-12528 coaxial test conneetor that ties the two coaxial
pigiails logether, These twa 3-fool cubles are soldered to the MB202.

Run MAINDEC-11-DZDME and -DZDMF to verify correct line unit operation,

Run MAINDEC-11 DZD MG w verily correct line unit/microprocessor ayslem operation,

Eemaove the tgs5t connector from the ne unit.

ME20] - Connect the BCOSC-23 Cinch connector to the customer supplied modem,

MB202 - Conneci the coaxial pigtails to the customer supplied coaxial cubles.
CALTIOMN

The maximum allownhle Jeugih for the BOOSE or
BCOSE eable is 50 feet, '
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2.5 JUMPER AND SWITCH (CHECKLIST

Table 2-4 represents @ condise checklist of the M3201 and ME02 Line Unil switch satbings and jumper
fontiguration as shipped.

Table 2-4  Jumper amd Switch Checkli

Jumpetr Confiparabon

Juniper DMC11-DA DMC11-FA DMCLI-MA /MD
Designation MS8201 M2201 MEZHZ
Wl IN IN N
w2 IN IM QuUT
W1 ouUT OLUT OUT
Wi IN N ouT
W OuUT QOUT OUT
We NA _. NA IN FOR HD
Settings For Switch Pack No. 1
51 OFF OFF QOFF
2 OFF OFF OFF
53 OFF OFF OFF
54 OFF ON OFF
55 OFF OFF OFF
S OFF OFF OFF
57 ON 0N OFF
Sk ON ON OFE
Seftings far Switch Pack Nos, 2 and 3
5| .88 OFK OFF F OFF
NUTES

[.  Switch Pack 1. ocations

SP|-E26 on MA201 and E29 on Ma202
SP2-E8T on MA201 and E90 on MB202
SPI-EB& on M8201 and EY1 on ME202

4. All switches OFF in SP2 and $P3 represents Lhe default status. Reference the DA
Micraprocessor Manual for details on the use of these switches.

6 LOCAL LINK CAELE
This section discusses Lhe selection, installation, and maintenance of the local link cable. This cable

must serve M pueposes. The link cable must deliver the generated signal to the receiver with sufficient
amphilude to exceed the receiver threshold and it must shicld the signal from external electrical noise.
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2.6.1 Helection
For use in the DM, DIGITAL recommends the Belden E232 double-shiclded (triaxial) cable, or ity

equrvalenl. The clectrical characteristios are listed below. The nominal specifications are given unless
atherwise siated.

Inductancz 0097 pH/ R
{0.31B uH /meter)
Capacitance 17.3 pE/It (56,7 pF/meter)
Vel. of Prop. T8 percent
impedance T5 ik
Altznuation (MHz) dB/ft
| 025
L 03
50 1.8
LLY 27
Yoltage Ruting 175 ¥rms
Sweep Test 22 dB min
Conductar de Resistance 4.5 071000 A
(115 9,/km)
%hield dc Resistunce 206 111000 ft
(cach shield) (B.53 0t km)

The required physical characteristics are:

Triaxial
Cellular polvethylene msolation
20 AW cener conductar

The Belden 6232 cable meets all of these requirements. The cahle provides the required 75 82 mateh to
the line unit transmitter and receiver circuits. Its double shield provides excellent noise repection. The
voimbination of the 2 AWG center conductor and cellular palyethylene dielactric provides low signal
loss and distartion, The polyethylene jucket has excellent weather and ahrasion resistance, very good
chemical resistunce, fair fexibility, and il does not contaminate the other diclectric, Cther 1ypical
communications cable types (i, typical RG 59/u coax with 22 AW G conductor) using a solid poly-
ethylene dielectric und single ahigld cannot be used Tor 3 6000 foot connection.

When selecting cable, several fuctars must be considered in determining cable witenuuation. The value
gaven by Lhe cable vendor is for rovm temperature and is hominal, being subject to deviation up o 20
percenl. The atienuation increases with temperature at approximately 0.205%° C (0.1 1%, F}. At 307
L. (1227 F) an sdditional loss of 5 percent over the toom temperalure specification can be expected,
Finally, use ut clevated wemperatures causes aging at a faster than normu) rate and, after [ive VEUrS,
cruld produce vel another permanent 10 percant increase in attenuation. Thus the initial norminal 7.6
dB/ 1R ft loss could become, after five veard use at high temperature, 5.2 dB 1000 £ worst cuse,
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2.6.2 Installation

The characteristics af Lhe local link cable should be measured prar ta installation. In particular, there
ares lwo parameters 1hat the user should measure and note for future reference, Thess are (he propuaga-
Livn time delay, which can be measured with & puise genarator and an oscilioscope, and the do resist-
iiice af Lhe cahle with the far end of the center conductor shotted to the inner shicld. For (he Belden
6252, these parameters can be expected (o be nominally 1,30 nx/ [t and 32 71000 0. Onee the cable iy
installed, and both ends, therefore, are nog available ul the same place, the latter parameter can still be
measured easily, und the former can be measured by uge of the time domatn refleciometry {TIXR)
tethod deseribed in Paragraph 2.6,%.

While inslulling the cable, make a complete map of its layout, showing the position of the cable with
reaprecl Lo buildings, equipment end so forth, and also the lacations of all spoess peints, including not
only splices und in-line connectars, but also pull boxes, Carcfully measure and record cable len gths
Bceween landmarks, Such o map will facilitate mainensnce greatly.

The user must lake the following faclors intn accoun! when nstalling 1he loce] link cable.

TEMPLRATURE - The pulyethylene used us the diclectric material in most coaxial and triaxjal
cabiles begms to soften above 30° €. As the conductor moves off cenler, variations in cuble charaeter-
istigs weewr. 1T installed under tension with sharp bends, the conducter mey short to (he shicld. Addi-
tiontally, Lhe open cirenit resistance should be measured afier installation 1o ensure against sharts
incureed during installation. This revistunce should be # 20 kS, The closed ciccuit resistance should he
0.1 0L

MOWSTURE - Meisture or maisture-related impurities may enter the cable through culs or scrarches
n Lhe outer jacket or theough impraperly installed connectors. Minule amounts of water vupar will
vundense into water, which cun migrate glong the braid. Water condensed from u polluted atmosphere
cinn conluminate the cative length of cable, shoreen its lifetime, and serio usly degrade performance.

PULLING TENSIGON - For most envirensmental conditions it is generally preferced that the cable be
installed in conduwt, through which the cable must be pulled. During installation, the total pulling
tension on the 20 AWG center conductor must not cxceed 12 pounds (8.

For edse in maintenance, il s best ta divide the cable into sections, For leng cabbe runs i conduit, it is
cunverient o have 3 pull boa every 100 fext or equivalent. 4 90 degres condui bend is equal to 3 feet
o sirught level canduit, It is recoanmended that an antifriction agent be waed during pulling, provided
e agent is commatible with the cable jeckel maverial,

SPLACES AND CONNECTORS - The cable layout should provide access points for test purposes
and far replacing defeclive sections {Paragraph 2.6.2 7). Strain refief must be provided at all aplices and
in-hne connegtors.

RCCOMMENDED? WIRING PRACTICES - Chapter 8, Acticle 800, of the Matione! Eleciric Code
delines wiring rules for communicalions circuita. These rules must be vbrerved for safe operation of
the M1 In patticular, note these provisions of the code:

“Communicalion conductors shail not be piaced in a raceway, compariment, putlet box, junction
by o sitilar fiiting with condoetors for light &nd power. . "

“Cummunication canductors may be run in the same shaft with conductors for Light and power
provided Lhe conductors of the two syslems arc scparated by al least two inches,”

"Euitable prolective devices must be emploved for wining hetween buildings.™
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SURGE WITHSTAND CAFABILITY — The receiver has no provision lor protection against narttal
madle voltage surges exceeding 30 Y, If surge withstand is required, the wser must install 3 sepatale
cirguit t0 condition signals to the receiver.

NOISE - The M3202 is desipned 1o operatc with a commen mede rejection ratio = 500:1. Cuble
selection, wnslullation grounding, and noiss suppression are means of ceducing line error rates.

1.6.2.1 Connectors — The following components are recommended for use in jaining cable sectinns
und far connecting the cable ta the M 3202 pigiails. Thess components are munufactured by AME Lnc..
Hurnshurg, Pennaylvaria,

Compoment DIGITAL Part Mo. AMP Fart Mg,
Cable clamp 12-1 43 HaD62-1

Male housing 12-12527 206152-1

Male pin 12-12001 863362
Female housging 12-12526 Hr60- 1
Female pin 12- 1 2K Bh50d.2

Tiw connectors ure installed by crimping the ping to the cable: the recommended crimper iz the AMP
Type ¥, 90293111 is very enlikely that one can matall a set of connectors without requiring the use
of &an gjectar, 1o remove pins that have heen inseried incorrectly; the proper ejector for the above ping
15 Lthe AME 305183,

The pin holes in the housing and receptacle are numbered. When warking with u connectar, always
orient it so thut hole | is 21 the top. then hole 4 i5 4t the bottom, and the hobes on either side wre 2 and 3,

I, The cable clamp assembiy is supplied as a shell, two screws, and threr clamps, of which Lhe
one for the largest cable nize should be used. Slide the shell onte the cahle,

2. Dwress the conter conductor buck enowgh 3o it will Gt into a pin with (he pin orimped to s
insudation as well 23 1o the conductor. Dress both shields back about anather 1/2inch, and
taper the final 1/2 inch of the inner ingulation s that its Lp fits into the pin, and about | /4
ingh fits into the connectar, along with the center conductor. Crimp the pin to both the
canductor uad its insulation, and insert the gin in hole 1.

3. Separate the inner shield into two parts, attach pina to them, and insert the pins into holes 2
and 3.

4. Full the outer shield together, insulute it from the inner shield, crimp a pin 60 it, und insert
the pin in hole 4.

5. Serew the shell tile Lhe housing, and screw the clamp to the shell.

. After mule and female conngclors have boen plugged 1ogether, scrow the othet ring of the
female housing over the male housing.

Busth MA202 pigtails have fernale conncctors; therefore, the local link cable must have 2 male con-
nectar. The connectors at the ends of the cables are installed in the same manner previn wsly described
cxcept thal the puter shicld must be grounded at the ends as deseribed in Paragraph 2.6.2.2, The male
connector 3 made up for the computer connection. The wire protruding from (he back end of the
connector is Lthe nuter shictd.
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1622 Groundieg - The outer braided shield of the cable must be grounded near, but not to, the
covmpuer system chassis. The grounding conductar should be connectod to 3 water pipe electrode o, if
nane is available, W the power serviee conduil, service cquipment closure. or grounding electrode

cinductar where the grounding canductor of the power service is connected to a water pipe olectrode
at Lhe building,

When neither of these means of grounding is available, il is permissible to connect the grounding
conductlor W the serviee conduin, service equipment enclosure, grounding electrode conductor, ar
grounding electrode of the power service of w multigrounded neutral power aystem,

[[L is impossible to ground the cable shield by one of the above methads, conneat the grounding
conductar to ang of the following:

. A cancrete-encased electrode of not less than 20 feet of bare copper conductor, no smaller
thun 4 AW, encased in ai least 2 inches of concrete, and located within and near the
bollarm aof u concrete foundation [ooting thae is in direct contact with the carth,

kd

An effectively prounded metal structure.

A, A continuous and extensive underground gas-piping system, where acceptabie to both the
scevicing pas supplier and 1o the avthority having jurisdiction.

4. A ground rod of pipe diven into permanently damp carth.

WARMING
Under no circumsiances shall the gromiimg con-
duwetor be connected (o 4 SteAm: or b water pipe, a
lighining rod condoctor, or pipe or Tod electrodes
grounding other thun mpltiground peutral power
Circuirs,

263 Malateounee

For mainienance purposes, the user should keep 4 record of the initial cable characteristics, parlic-
ularly the propagation Gitle delay and short cireuit line registance ws indicated at the beginning of
Parapraph 2.6.2, Once the systen is operutional, record the received signal amplitude at the ME202.
Then repeat this measurement at every scheduled preventive maintenance (PM} date (at least Tour
Litnes per year), I a deviation of 20 percent is observed in the signal ampiitude, dizeonnect bath ends of
the cable from 1the ME202 and measure both the open circuit and short circeit resistance of the line, 1f
the Imeasured open circoif resistance is less than 20 M2, inspect the cable for contaminetion of the
diclectric and [or adverse effects of sharp bends or gtress points, elevated emperatures, ar aging. Ithe
lime resistance with a shorted end increases above the value measured ut installation, inspect (the cable
far loose connectors, contaminated conmectors, and excessive lension.

LOCATING A DEFECTIVE SECTION - An ahmmeter can be used 1o diagnose un open ling or a
low impedance shorted ling, by checking one section ut & time ontil the faukty section is locaied. 1F the

cable is nel partitioned inta small enough seclions, the distance to the fault can be measured by
Mmaking use aof TDR.



Pt

Although TDR cuble tesiers are availgble from Tekironix and others, a pulse generutor and
ascilloscope can be uztd for approximate measurements, Disconnect both ends of the cable, and drive
ont end with & 5 ¥V peak. 100 ns wide pulse with & repetition tate below 10 kHz. Measuce Lhe tme
interval hetween the leading edge of the driven pulse and the leading cdge of the first reflection. The
reflecled pulse will be in the 10 mV to | ¥ range. It will be normal For o bine open, but inverted for 2
line short. Figure 2-1 shows typical cscilloscope traces for both cases. The time interval tepresents the

propagation time delay for a round trip from the signal generator to the faull and back again, The
distance [} to the fanll in kel (melers) is

I3 = T,;2p

where T 1s the measured (ime delay in nanoseconds, and p is the propagation fime in nanoseconds per
foot {meter) recorded before the cable was installed,

3.7 FULL-DUPLEX/HALF-DUPLEX OfERATION

The MO is capable of either full-duplex or half-duplex operation. The mictoprogram controls the
transmitter-receiver interaction in half-duplex mode in grder 10 minimize the fine cotlrol contention
problems,

While there ace lew considerations required when selecting half-duplex operation of the DMC11-DA
or MU -FA Units, careful thought should be given to the ssleciion of full- or half-duplex operation
af the DMC1-MA/DMCLI-MD Line Units.

Full- or half-duplex operation of the BMC11-DA/FA requires selecting the proper data set and
inferming the microprogram that hali-duplex maode has begn selected.

Operation of the DMOCT-MAMD Line Unils requires hardware considerations, Full-duples wper-
adion requires two separate local link cables. Half-duplex operation requires only anc, The two cable
requirement for full-duplea operation cannaot be eliminated through the use of 4 dual coax /triax cable,
While full-duplex operation requires 1wo cables, it also pravides full throughput potentinl. Hali-duplex
uperation implies half the throughpul potential, but requites only onc cahle, The following [actors
shonld be considersd when selecting full-duplex or hall-duplex operalion.

I. Traffic Flow - Js most of the dats going onc way or is data flow nearly egual in bath
directions!

2. D[Dwte Rute - Is it gegessary 1o use maximum data rute now und in the foreseeable futlure?
3. Cable Expense - Is the wo cable full-duplex operalion worth the expenss?

The local link line units {DMCH-MA /MD) require installation of the W6 jumnper for hall-duplex
aperation, This allows either line unit pigtail to be used as the output conaection to the local link cable.

The connection Lo the local link cable is made so that the loval tranamitter pigiail is connecled 1o the
distant receiver piglail through the local knk cable {Figure 2-23.

In the case of half-duplex operation, the connectian vo the local link cable is mude with sither of the
pigluils {Figure 3-27,
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A1 INTRODLUCTION

CHAPTER 3
PROGRAMMING

This chapter containg general programming information. 1t i3 divided into two sections: ong liss the

register Bt functiens and the ather discusses programming procedures,

1-1

'
A2 BREGISTERS AND DEVICE ADDRESS SELECTTON
The nine regslers vigd in the line onil are showti in Table 3-1. They are all 3 bit registers.
Tabde 31 Line L'nit Repisters
i
MName L Address Comments
4 In Dara Silo i 10 Read only
ot Dada Siddo 10 Wnte unly
i
Ol Conteot Regisler ' L1 Read/write
In Concrol Regiscer 2 Read forife
Modem Cantrol Register | 13 Read fwrite
- Svuc Regisler ' 14 Read fwrile
Repgistor 15 15 Bits are switch salectable
: Rzad only
Regisier |6 1a Bils are switch selectable
Read only
Maintenanse Register 17 Eead fwrite
The MO {micraprocessor plus line unit) is assigned-a device address in the floarting address space,
which includes addresses TS G through 754000, The device address seleciion lagic is lovated phys-
ically an the migropraceasor module, The line unit registers are selected by four address signals from
the microprogessoT,




33 REGISTER BIT ASSIGNMENTS

Hit assignments for all the registers are shawn in Figure 3-1. If applicable, the register in described by
showing a bil wssynment illustradon and an accompanying table that discusses =ach bit in d=tail.

iNDATH HLO AERETEN (104
7 L1 7} 1 3 2 1 ]

OATS AERAD DHLY

AUT DONTROL RESIETEK I1t

T auT oL
GLA RDY ALT T TR READWRITE

OUY OATS 5ILD REQEETER {101
I j [ | I I [

DATA MLITE ONLY

IN ST mOL REQIETER HE

1] N Ly N LN | BDC

ek | et | Look | mev enc |marce| MEADVMRITE

MODEM [IWTADL AEGHETER |13

LIRS bTA A HQ ﬁ CE % |SECURE] MEROMMITE

ZYWC RECISTER [14]
| I | 1 I | [

FYMC DHAH O BECOMNDGWR ¥ apRs MEADYIHITE
MOFTER 18
1 | | 0 | | I
BITE ARE BHITCH EELeETANLF MEACH CHEL Y
RECEETEN 1§
| i | [ | |
EITE ARE St TCH AELECTABLF ANLL QHLY

L |MTENANCE AEGIIETEMN 117]

Lu = e

ag w 2 | omw | R ELx | moge | MEADMRITE

1% - 4413

Figure 3.1 Line Ll nit Register Configurations
and Bit Assignments
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The cabke that connects the line unit and the microprooessor contains two buses. The IN BLS ({IBUS)

carties information from the ling unit to the microprocessor. The QUT BUS (OBUS) carries informa-
tion from the micraprocessor 1o the tine unit,

331 Dhate Sk Registers

The line vnit contains two Data Silo regiswers. They ate the Tn Dats Silo, which is read anly, snd the
{Jut 1¥ata Silo, which is write only, The two buses (10 Bug and Oul Bus) thal interconnect the line anil
wnd micraprocessor allow these registers Lo share the same address (10 petal)l When register 10 s
selected an the Tn Bus, the dara in the In Daca Silo i3 read by the microptocessor. This iy an 8-hit duts
churacter from the receiver, When register 10 i3 salected on the Out Bug, (he microprocessor wriles
duta imies the Out Drats Silo, Thie iz an §-bit data character to be iransititted.

Both silos are 64 X 12 bit FIFOs. The In Data Silo and Out Data Silo each contain 8 bits (0-T of 1the
sila), In each case, the remaining four bits (8-10) belong to another register. For the in Data Silo, these

are bits 0-3 of the In Control register (31 octal). For the Out Data Silo, these are bits -3 of the Out
Control register (12 octal),

Inm Conlrol register bils O—4 are updated every time register 10 is read. Therefore, they must be rewd
belfore register 10 is read or they will he lost,

thut Contral register bits 0-4 are passed 1o the transmitter through the silo every dme register 10 is
wrilten into. Therefore, il control informadion is to be passed, these bita must he written intn before
register |0 15 written infg.

332 Ont Conicod Register [Figure 3-I)

IN PARALLEL WATH

LT DATR TS .———j
-

7 g 5 a % 2 1 ]
oL auT REBERWED | TWGBHEMIT BTART
BETIvE AEADY OF HESEAr i
I )
nuT REYEAVET ALEEAVED TAAMIGMIT END
CLEmH OF MESALE
ITEQMI
NOTE

Be1f O Fprd parmeid 10 Cleg 8igabebmi AT 1hroiegh Bisk skt srewry B regicher Pim
wrriten s, Tharslom, i oommod esfoe ragHion i so b g, Thes B M
D TETRAR D e & Pl b 100 e e B i

11 - 4417

Figure 3-2  Out Control Register Format
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Bit

Mame

Dhescriptinn

TH0M
{ Transmil Start,
of Messupre)

THEOM
(Transmit End
of Message)

This bit is wsed to initiate the swrt of 3 Dew
MESSARE.

DDCMP Mode: The Syne character must he
loaded imto the Out Data Silo along with the
TSOM hit, This character is trangmitted as Lthe
Sync character until TSOM s cleared, Undl il i
cleared, the characters are not included in the CRC
accum ulution. When TSOM is cleared, the present
Sync characier is transmitted and is followed by
data, All dutw is included in the CRC accumuls-
tipn, if CRC i enabled. Onge TSOM has been set,
the RO accumulation cannot be inhibited unlesy
the Iimg unit is ivitalzed.

Bil Stufl Mode; When TSOM is set, a flag charac-
ter is autrmnatically transmitted, The character that
is loaded with Lhe TSOM hit is lost, Flap churacters
are automacically transmitted s long us TSOM i
set. When data is o be transmitted, TSOM is
cleared und dats is loaded inlo Lthe Qut Dara Sile.
Al lhe completion of the current Neg character, Lhe
actusl transmession of datd begins. All information
to be lrunsmitted iz included in the CRC accumula-
tion, il the CRC function is enabled.

Thiz bit is progrem write anly, 11 15 cleared by Lhe
mitialization logic and by the fact that data was
louded mta the Ot Data Sile. This bit is |eaded
inl Lhe silo and passed (o the trunsmitter through
the silo.

This bil is used 1o ermnate the message in prog-
ress and control the trunsmission of the CROC chat-
acter, il the CRC function is enabled.

DDCMFEP Mode: When TEOM iz set. the CRC
character s transmitted. If no more messapes are
pending (TSOM cleared), the trapsmitter is shul
down,

Bit Stuff Mode: When TEOM is seq, the character
[maded with it is lost, The CRIC churacter is trans-
tited. Il no more messages are pending, the trans-
mitter is shut down hy having a second TEOM in
the silo, This penerales a single terminating wr
inter-messape flag.

This bit is program wrile only. T is cleared by the
initighzation logic and by the TSIP flip-flup, which
is sel whenever data is loaded into the Cut Data
Silo. This bit iz loaded ito the silo and passed to
the transmitter through the silo,
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Bit Nirir Besciiption

13 Reserved These hits are program write only. They are cleared
by the initialization logic and by the TSIP Nip-fop,
which ir ket whenever data is loaded into the Out

Data Silo.
4 OUT RDY When syserted, this bit infarma the microprocessor
(Ot Ready) that the transmiiter is résdy to sccept datas. It

indicates that space is aviilable in the Oul Duala
Silo, The microprocessor joads the Ot Drata Sile
and then reads OUT RDY. The speed of the
micropracessor dllows OUT RDY to be read and
interpreted as true before the silo has loaded the
deis. Thercfore, ane cycle must clapse herween
leading the sila and reading QUT RDDY,

This bit is read only.
5 Reserved Read anly. This bit is switch selectable,

L0 CUT ACTIVE OUT ACTTVE informs the microprocsssor of the
sialus of the transmitter. When it 15 set, the tTans-
mirter .ia wclive.

This bit is read anly. It is set by the hardware and
cleared by the initialization logic.

T OCLRP This bit 13 uaed w clear all the transmitted M-
(ot Clear) tons. CHCLRF i program write only,

313 I[n Comtrol Reghster (Flpure -3

IN PFAAALLEL WITH

IN OATA EILD
i
Fy —
7 1 5 4 a z ] o
™ ACTIYE N AEALDY REBERVED BLOGCK GHECH
CHARALTER
MATEH
(BT MATCH|
1N CLEAR AL TARMATE RESERWEL: BLGCK END
LANE I T
L O
IALT LOGPI
HOTE:
il -3 wrw mpelass] wwsry Hrew roplgiar 30 b read. Tharatar, thay !
ey b raeb Bnd el 100 b rell & Heary wdl bu bopl,
11 - a41R

Figure 3-3 In Control Register Format
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Mame

Deseription

BCC MATCH
{Block Check
Characiler March)

BLOCK END

Meserved

INRDY
{1n Ready}

ALT LU LLKIP
(Altcrnate Ling
Linit Laop)

IN ACTIYE

[CLREP
{[n L'lzar]

BUC MATCH is the owtput of the receiver CRC
error logic thal monilors the contents of the CRC
register, With the CRC function enabled, BCC
MATCH is asserted at the end of an errarless mea-
sage. In the DDCMP protocol. the comtents of the
Becever CRO register equal zero when an error-
less message has been received, [n the SDLC pro-
tocol, the contenls of the Recgiver CROC Register
equal 0led1T.

This bit is read ouly und is updated every tme reg-
isker 1M is read.

BLOCK EMIY 5 wsed to inform the micro-
provessur, in SDLC mode, that a terminating flag
has been receved. Thi flug muy be the lcading flag
for the next message. The BLOCK EMD hit is
loaded with the high byte of the CRC churacter;
therefore, ¢he BLOCK END bit along with the
BCC MATCH hit should be nsed (o indicate recep-
lion nf 8 pood mesaage.

This bit is read only and 15 not used in the DDCMP
made. It is updated every time regisler 10 15 tead.

Fead anly.

When assecwed, this bit informs the microprocessor
lhat received data is ready for processing. It
mdicates that data is availuble at the output of the
In Data Silo.

This bit i read anly.

Dufing muintenance, ihis hit 19 set ta loop the
receiver ot lhe wansmilier wilth ne connectian ta
the modem control lines,

This bit 13 program read /write,

When asseried, this bit informs the microprogessor
that (he receiver is in [he data reception mode; that
is, il is receiving date or CRC characlers.

DECMEP Mode: IN ACTIVE is asserted upon
recerpt of the first non-1vne character,

SDLC Mode: IN ACTIVE 13 usseried upon redgipt
of the first data characler.

This bit i5 vsed 1o <lear all the receiver Functions.

[CLRP ia program write anly,
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Modem Conired Register [Figore 3-4)

T L] o q 3 x 1 a
DATE HalLF CLEAR TECAMAE
TERM AL DMLY W o SEND
AE&DY IHD®} [[a-]]
TNy
i reOQLERT R0 Bl L)
T HEME READY
Inxy
114412

Figure 3-4 Maodem Control Eegister Format

Bit

Name

! Thencription

Ll

[ 28 ]

SECURE

W

L
(Clear 1o Send)

MODEM R 12V
(M ixdem Ready)

HDX
tHall-Duplex}

The function of this bit is reserved for Future use.
This read only bil is selected by & switch, SECURE
is asserted when the sawitch is QFF {open).

The function of this bit is reserved lor [uture use,
This read only bit is selected by a switch. SW s
asserted when the awitch is OFF {open).

The C5 bit informs the microprocessor of the state
of the modem Clear (o Send line. Thiz hit and
MODEM EDY (hil 3) mual be asserted simultane-
ously to generate SEND, which iz the transmitler
enabling signal.

This bit i3 read anly.

The MODREM RDY bit informs the micro-
4: processor of the siate of the Modem Eeady line.
' On the MB2H Ling Unir, this signal can be held
asgerted permuanently through the use of a jumpes.
On the MBE202 Line Unit, this signal is asserted
when power is Lurned on.

This bit iy read only.

The HDX bit iz wacd to put the fine uait in the hait-
duplex mode. When this hit and the Request to
Send bit are asserted, the recciver clock is inhib-
ited, which blinds the receiver during operation in
the half-duplex mode.

This bit is program read /write and can be dicectly
cleared hy the ¢lear signal from the
OLCIOPrOCessoT.

37




Hit MName

Desceription

Lm

R3
(Request Lo Send)

n DTR
{Data Terminal
Reudy)

T RING

The RS bit informs the microprocessar of the state
of the modem Request 1o Send |ine. This bit is con-
trolled by the dine unil logic and not by the micra-
processor_ ILiz clearcd by absence of data or by the
mitialization logic.

This bit is read only.

The DTR bit enables the modern vig the Data Ter-
minal Ready line. This bit is program read/wrile.
It 15 dirgetly sed by the initialization logic but it can
be clearsd only by writing 2 0 inta il

The RING bit infortrs the microprocessor of the
state of the modem Ring line, RING is inhihited
on the MA202 Line Unil.

This bit i read pnly,

335 Syne Register

The S¥ne register is an 3-bit program read fwrite register,

DDOCMP Mode: The register ia loaded with u program selectable sync character.

SDLC Mode: [n the secondary mode, this register is loaded with the secondary station address, This %-

bit characier follows the initial Nag in the 3DLC
3316 Switch Selectahle Registers (R15 sad RES)

message format.

Bath of these cegisters are 12Ps containing sight switches each. The program determines the function

of hath registers,

3.3.7 Maintenance Register (Figure 3-5)

T k| E f] 5 k| 1 a
DAIDTIENT CHUIT £ M PRI TE AESERYED MODE
L L GLTMT wEalY
1 el
QDT IENT BERIAL W COMPAEITE MNTERNAL
auT wa| L] 1MUY AEADY CLOEK
L=
T . 4u3gd

Figure 3-5 Maintenance Register Format
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N atie

Descriptloa

MODE

ECS
{1ntlernal Clock)

Reserved

1CIR
(In Composine
input Ready)

OCOR
{Out Composiee
Output Ready)

|
(Serial Input)

Q1
(Quoticnt En}

Q0
(Quoticnt Oul)

The MODE bit selects the prowocel (DDCMP or
SDLC lamilies]. When set, DDCMP i3 selecied;
when clesred, SDLC iz sclected.

During initialization, the CLEAR signal from the
microprocessor seta this bit to select DDCKP,
This bit can be cleared (SDLC sclected} anly by
writing a 0 info it

Thia bit is read write,

ECS is the oputput of the internal RC clock
{approximately 10 kHz).

Thia bit i3 read onby.
Reusd only,

When wsserted, 1hie bit indicapes that the In Data
Silo is ready (o accepi dala.

Thun bt is read only,

When asserled, thin it indicates that data is ready
al the autput of the Out Data Silo,

This bit is read only.
51 iz the zerial input data from the modem.
This bil iz read only.

QI is the least significant bit of the Repeiver CRC
register,

Thia bil 15 fead only.

) is the least significant bit of the Transmitter
CRC register,

1

Thin bil is read only,
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14 PROCEAMMING PROCEDURLES
The [allowing programming procedures must be used 10 ensure proper apecation of the line unit,

L.

-4

Transmit Start of Message {TSOM) und Trangmit End of Message (TECQM ) are bits 0 and |
of the Crut Contral register, TSOM and TEQM are loaded inlo this register by the micro-
prucessor. These hits are sent from the Out Control register 10 the Transmitier BulTer when
ihe mivroprecessar losds a characier (syne, dute, et} inte the Dut Dais Sila register, Il sel,
the conteal bil [TSOM or TEOM]) goes along with the character, However, the Load signal
for the Out Draa Silo also clocks the TSIP flip-Nog, which clears the TSOM and TEDM hirs
tn the Qut Control remater.

Therelore, always load the TSOM or TEOM hit into the Out Control register hefare loading
the Oul Duta Silo, The control informalion is cleared from this cepister automatically as the
Ol Dalu Silo apeepts the dara.

In the SDLC muode, the duta written into (he Ot Dats Silo with either TSOM ar TEOM s
loat. This i an internn] function that is performed automatically by the transmitter control
lowic. Physically, this is accomplished by inhibising the looding of the Transmitter Data Shilt
resister.

le: place of the shife regisier outpul, the trunsmitter control logie transmits a flag character
when TSOM is set and it sends the transmitler CROC cheek characier when TEOM i set, IF
bt TEOM and TRSOM are set, 16 28106 are yent.

BCC MATCH and BLOCK END are bits ¢ and | of the In Contral register, Physically, they
arc part of the 3341 FITOs that constiture the In Drale Silo. When the 8 data bitg of the Tn
I2ats Silo are read by the microprocessor, BCC MATCH and BLOCK. END arc lost, These
bils are read as part of the In Coatrol regiuter.

Therefore, alwuys read the In Control register before reading the In Data Silo.

In the BDOME mode, the BOC MATCH flag is pressmed with the CRC check character
that proguced the mawch inflormation.

[n the Bit Studl mode, the BLOCE END hit s asserted when the terminating flag has been
received. This bit is loaded with the high byie of the CRC check character. Therefore, the
BOC MATCH bit algng with the BLOCK END bit shauld be used to indicate reception of
an errorless messuge.

. .—F.
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Reader's Comments

Your comments and snggestions will heip ug in our continucus effort to improve the guality and wsafylness of

our poblications.

What is yous general neaction to thin manual? In your judgment Is it complete, socurale, well ormanized, well

written, etc.? Isit easy to wre?

What features are most wseful?

What [aults do you find with the manwal?

Doez this manual satiafy the need you think it was intended (o satisfy?

Does it satisfy ponr meedy? Why?

Would you pleas2 indicate any factual errors you have found.

Pcase descdbe vour postion.
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