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CHAPTER 1
GENERAL DESCRIPTION

.1 INTRODLUCTION : : - .
The DZ11.is an asynchronous mubtiplexer that provides an iiterface between a PDP-F] progessor and
eighit asyachronovs serial fnes, M can be used wich PDP-1! systems in a variefy of applications that
include sommunications procesing, lmesharing, transaction processing, and real-time processing.
Local operatiom 1o terminals or computers is possible at speeds up te M0 baud using either ElA
RE230C interfaces or X mA corrent foop signaling. Remote operation using the public switched
tefephone network is posgible with DZ11 models offering F1A R8232C interfaces. Enough data set
contrel is provided 1o permit diak-up {auto answer) operalion with modems capsble of full-duplex®
aperalion such as the Bell models 103 ar 113 o equivalen,. Remocle opetadion over private lines for
ll-duplex* peint to peint or full-duplex® multipoinl as a conteal {master) station is slso possible.
Fipure L-1 depicts scveral of the possibie ppplications for the XZ11 in a POP-11 system,
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Féé:uu I-1 BZ1ll1 System Appiications

FTHe 2F 5. dita sel contrel does oot suppors haleduptex operations or the secondery transmit and receive
operaliong availeble with some madgens sucli aa the Bell moded 202, efc.
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1L.2.1  DZAY Cenfgaralions

The LrE LY can be snppliad in s doflerent comlgaraions, cach desiennied by & sullis Ieiler {A-) The
DEL-A and the P21 colions are BElA devices with pabriial moaded: vontiol The !'Jfl -1 ms the

comirinarion of 2 3114 H.l!"'._.: g DEILD. The DEVLD wad b DELL-DY ate 27 onf looo oulbul
vormdons, §he E1T-F s the combimation of 8 AL AC mad o 281012 Takie 1-F Lorn e wierious
opdzan confrrurstions and Figure [-4 chows she required hardware Sor the various enedigiicniens.

T DREVI-A and DT -8 eack vse ap MVE1Y module that plogs 'otoesiof Dor 3 of 5 L7E-H o5 any
systesst unil with a hox SPO slot nowever, shots i ghe FDOP-1T, “‘f_- BA box carnci be awst. Tee
HILTE distrbobion peosl wrovides T cormirwmicdziog Hnes oo 2 B TRIY muoduied (2 Eoee per inod
by steeed R Imeluged with the [2E) -8 end DEI-E confipuradions. The PE3-F dislribouian ,.t’u‘“f
nrovides If. viees for the DETL-Ooand D2017-F conlipueations, which vse the TRt modoles .-J i
systersy The digivibutior sonely require no power ind i be rrounted i ar HIE0 4826 o (19 a0
catrael, Stasy alers (H A, TIA, and IFPME, 20 atAd sie uzed Lo prevent problems camsed by
-“Il:-'l:rt'-*-'lai.'-:: dechurge, A Shconductor, flur, shieiced cpbls, BUISW TS, connects From ike 27319
riasdule e the static Altsy, Cable BOSAL-G camreciy the «tdatac fles o the LA dutrbatoen paael, A
AAi-Cainy r:-.mtx.r fat, shieided cshls, BOOEE-15 conopsots froan abhe BTG modudie o ol slaus fiier.
Elahle BUUAK -G conoecis the staic Dliee 2o the 20 A disiributian paned
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Figure 1-4 D201 Herdwore Tetesconnestinns !
Takle -1 1311 Model Configerations
| E Test Static
¥loded Dhiput Module Panel | Conmecior Cables Fiiter o
DILE-A ] ELA MRS H3T-E | H3Z5/HIZY BCUSW, BODGE HI0C
iXUI-B | ELA MTHIG 37 BCOFW, BOGL HIOMC
A1:-E ) Rea RATEIR (Y | HAPT-E | H325/H27 BROO5Y (20, BOORL (2) | HIMC
DA-C ) 20maA MTEI4 IT31-F | 113190 BCOES, BCoK Tion4B
BZIE-Dy | 20mA bTEI4 H3L%A BCOHS, BOMRE FE70043
DLL-F | 2mA M7TEId (L) [ HIT-Y | H2¥ BOORS (2), BCOGK, (2] { HTLO4B
' NOTES

H3ZT will be repleced by HIZT1 1o later omits
HITH s not supydied with early omits, The Ehlpping
1tat will imdicate which tegr mmecrm'.. if m:r. is sup-

plied.

HYHME, HTINGE, RCMLL, and BOMEK ave not sup-
pliod with early solts. The shipping Hst will indicate
which static filter and cable, If &ny, ane suppled.
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M adetns or terminals ore connected to the H317-H ELA panel by cables that attach to 16 DB25P cinch
connectors. These cables are nat provided with the D211, The BCOSII-25 cable i3 recommended For
duta set intercannections, and the BOO3IM calds 8 rebommended for locnl terminel interconnectians.
The BOXSW-15 cable carcies the data and. control sigials tor all sight lines. Conmections between
{teeminals and the H217-F 20 mA panel aie by customer-seaplied cables ta 18 (dscrew) terminn] strips.
The data signads for all eight Lr-v:a arc ﬂnm:i! to the distribution pancl by the BCOES-15 cable.

Two accessory test connectors, HIZS and H327E, are provided with each DZ11-A. The H3235 plugs
inta an EiA connector on the disitihation. panel or on the eid of the BCOSD cabie (o loap hack dats
and modemn signsls onio o smgle ling, The H327 1 connects o the nrodute with the BODSW cuble (two
M 7512 modules cen be connecled to one H3271) and m;gcm ’rhi: data and modem Enes a: showo in
Figure |-3. The conttectors ar: ﬂml.ﬂ.-rrm Flgu"r_ ! 6. .

The 20 mA (M7514 module) options also have a 'ﬁIﬂgE-EIE'd twrnaround connector fH319HY, The
H3190 connects to the MTA14 wsing the BOORS cable and staggers the ine as shuwn in Figure 1-7,

A peiority level 3 inserl plugs into a socket oo the MT7E1G or M"Rld maoduie o eglabiish iaterrupty at
level & an the Umhus

Bfaximum m11€'gumhnn all:nwn 16 ]:I?'] } mndqlm paa L nibus,

TRANS 4 - AEL |
o @ : _ RL %
P
oo @
. F N tE .
Rl 2 — e i TR A
REL @ et TR TRANE
HNITE:

g 2RI S LS dnE & AT gre
stoggered the samr- wos.
R

Figure 1-3- HIITE or H327 Turnaround

*Thiq i3 a4 new ilent replaciog the H327. The H3IT may be used amiil the {3271 hecosnes avipliakle The H327
pluge directiy into J1 on the MT31S modeke,

TThas is 2 new e check the shipping bst for avaiahilioy,
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13 GENERAL SPECIFICATIONS
The feliowing paragraphs contain clecirical, environmental, and performance specificatians for all
D2y vonligurelions. Table 1-2 lsts the performance parameters of the D2t L

TFable 1-2 T 11 Performance Parameters

Parameter

IMescriplion

Cperaling Mode

Dala Format

Churaciar Siee
Parity
Hiz Polurities

Dhulu Sepnal

Contral Signal

Crieder of Bl

Huamt Hates

Breaks

Thraughput

Full-Buplex

Asynchrosons, sereal by bil, 1 ostare and t, 1-802 {5level codes only), or 2
stap bits supplied by 1he hardware ander progeram contenl

%, & 7, ov § Dits; program-scicezable, {Dnes not include parity bil.)

Parity is progracy-seleciable. Thers may be pone, or it may be odd ot ovan,

Linibnps Interface ElA Ot 20 mA Lvop
Low=1 High = i Low =1 = Mark -3 mh
High =0 Law =10 High = 0 = Space 15-20mA
Laover = High =1 Low = DOFF

High =10 low =10 High = (M

Trauzoission freceplion low-onder Biu Lirst

1, TA, R1ek 1345, 1500 k), 600, 120¥F, 1200, 2000, 2400, 3600, 4800, T200,
gl Yedic)

Can be generated and delecied on each line

20,5940 characters ‘second = (bits/second 0 No. Lines
= directuon) /[ Bits /Character)
Example: {9600 % B % 2}/7 = 21,040 thidraoters second
NOIE
The theoretical maximom ia 21,940, Azmaf through-

put depends on other factirs such ax &ype of CFL,
system sofivare, ete,

1-#



131 Ocheis

1LEL1 1331-A, -B, and -E - Euch line provides vohtoge levels and connesior-pinnings that conform
{v Electranic Industries Associotion {EIAY standard RS232C and CCITT recommendaton V.24, The
lexds supported by this option are:®

Circuit A4 (CCITT 101) . Pin Protective Grownd
Cirguie AB{CCITT 102} Pin ¥ Signal Ground
Cireuet BA (CCITT 108 Pin 2 Tranamitted Drata
Circoit BB{CCITT 104} Pin 3 Recoived Data
Clirenit CD{CCITT 1362 Pin 20 Data Terminal #eady
Circuit CE [CCITT 125 Pin 22 Eitg Indicutor
Cieenit CF (CCITT 109 P B Carrier

NOTE

Signal ground and proteetive ammﬁt are counected.

1312 DAL -5, and -F - Each line i 8 20 mA current loop nsed for connection to foeal termi-
ki, (Mo duts set control is provided.} All Lices are active and, therefore, can only drive a passive
device, However, 2 pawr of H31W 20 mA receivers for each line may be used to comverl from active to
prssive operation in order to alhvw the DELE to drive an petive devies. Bofer 1o Appendia A for
connection details.

1.2 Inpuis : : :
The PDP-11 Uimbus is the input for 2l DZ1ts, The DE11-A, -B, -C, and D present one unit load o

the Unibus and the D2 11-E and -F present two onit loads Lo the Unibus. Four ¢ loads per module are
presenicd 1o the Unibag in the ELA version and five ac loads per module are presented in the 20 maA
WCrs1am,

123  Power Requirements, DZ11-A, -B, and -Et

Tygictt - Maximem

A [A)

22 25 al 5.0 %de
0.13 nis al 150 %de
(| 03 at + 150 %vde

134 Power Requiremants, DX11-C, -D, aod -}
Typical Maxinam

(A} (A}

2.1 23 at +5.0 Vic
e inad al-15.0%de
ot {LE5 af 150 Yde

*Cirguit LA (CULTT 105 - Reguest to Send] is conregted 1o cimuit CD (DTRY theeugh a jumper on the distribu-
vion pangl This wliows vontral of the Requeat to Send Tme fay frflalopbex modem applications Jiat use the BTS
circuic.

TRZN-E and T220-F are jwice the aboue pven viloes.

1-4
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1.3.5 Environmental Reguiremenis - All IS LTs

Class C Environment (dperating 5= 1o 0% O (41° o 1227 F)

Temperaturc
Relutive Flumidity 17 1o B5%, with & maximom wet bulh of 325 C (%17 F)ano a
minirmum dewpoinl of 2% {367 F)
Cooking
PrA1-A B, - oand - Air flow 1,416 1/ second {3} cu. ff/min)
12411-C and -F Adr flow 2,832 1second (6 cu. [1mm)

Ileai Dissipation

DZ11-A and -H 3,99 pecat/second {57 Bru/hr)
AR 7.98 great/second {114 Biu,/ hr)
DATE-C and -T 343 groal/second (35 Biushr)
BZ-T7 T weculfeecond (1 §0 B hry

136 Distortion - DZ11-4, -B, and -E
The maximum “space to mare™ and “mark to space” distortion allowed in s received churscter @ 40
nercenl.

The maximun speed distartion ablowed in o recerved character fior 2000 buud iz 3.2 percent. All other
baud rates allow 4 perceni. The maxinzum speed distortion fram the ranemitrer for 2600 hand is 2,2
percent, All other baud rakes have less than 2 poreent.

127  Intercupis

RDOME Dheeurs each lime a character appears at the sile outpet,
54 Silo Alarm, Chcours alter 16 characiers enter the silo. Rearmed by reading the
sila. This interrupt disables the RDONE interrupl.
TELDY Ocecurs when 1he seanner finds a line ready to Lrinzmit on,
NOTE

There zre oo owder infecrgpts.

Mormalty, a level 5 priority plug is supplied. The interface levei cen be modified to level 4, 6, of 7 by
wsing the proper priatity plug.

38 Line Specd
The baud rate for a line (both transmilter and receiver) is program-setectehle. Also, the receiver For

each Tine can be individually tumed oo or off under program contrel. (See Table |-2 for a lise of
available baud rates.}

*WMaximum cperating {epcperpluge i redvsed |A™ C per HHMF meters (107 F opae 800K fizecd for operaticn st
altitudes above se devel,

1-10
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139 Distasce {DZI1-A, -B, and -L}

The recommended distanee from competer to DE11 13 15 m (30 ft) 8t up to 9600 baud with » BCDED
cable or equivalent. Operstion bevond t3 m {3 fi) does not conform to the RS232C or CCITT V.24
specifications. However, operation will after be possibile at greater distance depending on the terininal
equiptnent, type of cable, speed of operation, and elecirics] environment. Reliable communication
over lomg cables depends on the absence of excessive elecirical anise. For these reasons, DIGITAL
caneot guaraniee error-free communication heyond 15 m (30 i), However, the ETA versions of the
DZ11 may be connected o local DIGTTAL terminals and most other lerminals at distances bevond 15
m {30 Fy) with satisfaciory results if the terminal and computer are located n the same buikding, in 2
modern office sovirenment, Shiclded twisted pair wire (Balden 8777 or eguivalent) is recoramended
and is used in the BCOIM it modemn cable.

With cabics made with shielded twisied pair wire, such us the Belden 8777, the following rate/ distance
table may-be used a3 2 guide. This chart is for informationnal purpeses omly and i not 10 be construed
as a warranty hy Dagita]l Equipment ("urpﬂmtmn of grror-tree DZ11 operation at these speeds and
diztances under all droumstances.

Ok po (300t ar #6500 baud

3K m {108 1) ac 48300 bawd
300 m (TO00 ) at 2400 bawd
a0 m {3000 fty at 1200 haud
1500 m (3000 ) ot 300 buyud

MNOTE
The groond poteatial dfereace between the DZ11
-=0d terminal must not exceed 2 V. This reqadremest
. will generaily limit operation to within a single bulid-
ing served by one ac power service. In other cases, or
‘In- nodsy- electrleal environments, 20 mA operation
should be used.

1.3.10 Distases (DZ11:C, -D, zud -F}

The length of cable that may be wsed neliably v & function of slsctrical noise, loop resistance, cahble
type, and speed of operation, The following chart is given us a guide; however, there is no guarantes of
etrewr-{ree pperation under all circumstances,

Speed (Baud) Beldew 8777, 22 AW, 22 AW G, 4 conductor
shielded, vwisted pairy inside station wire
(shields Doating) (DEC B/MN $105556-4]-
(DEC P/MN 9107727} :

D0y 150 m (500 ft) SO0 o {1000 11}

3800 300 0 { OO0 ft) 3400 m {180 e}

24 00 m {2000 i) Q00 m { 3040 ft)

1200 and below _ 1204 m {4000 o) - 1500 m (30040 F)
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The following paragraphs prescnt a genetal description of DZ11 eperation. Figure 1-8 is 3 general
lunctioral block disgram that divides the 13711 into three basic components: Unibus interfage, conerol
Iagu:. and line interface.
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Figure 1.8 General Functional Rlock Dl&gré.m

1.4.1 PDP-Il Linibus lnterl'a:a
The PDP-11 Unibus interface ecomponent of the EIZ1 : handlss nll transaciions between e Tinibeus
and the DAL eentdral logic, The Enibues interface performs three funictions: data handling, address
eecognition, and inierrupd contrel. In ite date handling funciion, the interface routes dace w0 and from
the varigus registers in the cantrol loge and provides the voltage conditioning necessary fo transmit
-and recerve duta to and from the POP-11 Umbus. The sddress recognition and contral logle sctivates
the proper ioad and read sipnals when it recopnizes its preselecied address or ¢he Ubibas, These signals
sre wsed by vie data handling fupetion to routs the insoming and autgoing data to the desized doca-
tions. The intercupt contral funetion initates and conleols idesrupt processing between the X! and
the PDPI processor.

142 Contrel Logic

The control logic provides the required timieg and conicol signals to fandle all trassmicter and re-
CEEVEr Operalions. T‘tn: comiral logic con he divided into IW‘} ttm}nr sections: the sconmer and the repls-
TEFS,

The scanner sontinuobsly examines sach line e successton and, hased an information from the Lige
inlerfoce and che registers, generates signals that cause date to fow ta or from the appropriste line.
The scanner comprises o 5.068 MHz osciflazer {clock), a 6d-word F'[]'ﬂ receiver hufier, 1 4-phase
n:lﬂ-:'c ing wetwork, and oiher conlrel genereting logic.
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The DZ1t uses four device regtsters in a manner that vields six unique snd accessible registers, cach
having & [6-bit word capacity. The six discrete registers lemporarily store inpot and cutput data,
moritor control sighaf conditieaing, and estublish DZ 1T wperating statug. Depending oo their func.
lions, some of the regisiers ore accessible in bytes or words: others are restiteted 1o ward-only oper-
alien. Kogisters can be read or loaded (written), depending on the operation. The ability 10 rexd or
wrile u register allows the use of two of the device resisters ua foue irtclependent registery,

. 1.43  Lipe Laterface -

Twa of the mosi important operations in the DZIT are the convarsions fram serind-to-parallel snd
paritlel-to-serial dina formats. These vonversions are regquired since the DZ1 | is located between the
FOP-1 | Unthus {5 parallel detz path? snd efther loead tecminads ar teletrhone lines (seral durs paths)
Conversions [or each line in the [37§1 are petformed by independent universal asynchronous receiver-
transmitter {LTART) inregroled circuils, Another component of the fine inter woe, the line receiver o
deiver, converts the TTL voltage levely in the DZ11 50 that they correspond tu thase in 1he exiemal
device input lines {inodem or terminal).

Idi:‘ﬁ':.'.
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CHAPTER 2
INSTALLATION

2.1 SCOPE
This chapter contains the procedures for the anpucking, insizllation, and initiat checkout of the D21 1
Asynuhmnuus M!.I]tlp’]E]{Er

2.2 CD"']FH;UHA“{}W THFFERENTES .
The DZI1 can be supplied with or without a distributon panel. The J}EJ& -8B asd -1 do ot have
distribution panels. The following list describes the variations.

DZi1-A ElA level conversion with distribution panet (8 lines)
Z11-B E1A kevel convermom without distribution panel (# lings)
[BXA %R 2 mA foop conversion with distributon panel (3 lings)
(LY ANEE 21 mA toop conversion withowt disceibulion pakel (8 lines)
DZII-E DZ1i-A and DL 1-B (146 lines)

DZ11-F DE1]-C and ODZ11-1 (16 lines)

23 EINFACKING AND INSPECTION

The DZ11 is packaged in accordance with coruuercial packaging practices. First, remove all packing
tnalerial and check the squipment agzinst the shipping list, {Table 2-1 contaias 4 Hst of supplied items
per configurnlion.} Report damage ot shortzpes to the shipper immediniely ard nodly the DIGITAL
representative, Inspect afl parts and carefutly inspect the module for cracks, loose comiponents, and
stparations in the eiched paths.

24 INSTALLATION FROCEDURE
The follewing paragraphs should be followed to instull the DZ11 option in a PDP-11 system.

2.4.1 Ei317 Distribution Fanel and Static Filter Enstallation
install the H317 distribution panel and state filiers according to unit assembiv deawing DU ADZ 1-
4-0,

2.4.1.1 EIA Option - For the DZ11-A or DET]-KE option, check to ensure that all of the machine-
fnqmahiu_]umpem on the distribalion panel are in plape. {See Drawing E-UA=3411928-0-0 for jumper
Iocationg.) These jumpers are in anticipation of future use of the D711 with modems other than the
103; however, two of the § JRMpCrs are now functional. The jumpet ldbeled OTR (refer to D-CS-
5911928-0-1) connects DTR to pin 4 or. Request w0 Send. This allows the DZ17 to assert both DTR
and RTS if using a modem which requires control of RTS. The jumper labelzd BUSY is slso connected
to the DTR lead for use in modems that implement the Forge Bugy funcrion, This jutnper shoiald

normally be cut out unlega the modem has the Force Busy feature and the system software is imple-
mented 10 controt it.

=1



Table 2-1 Ftems Supplied Per Coofiguratinn

Drescripilon

A

. . — e — e = — — — e e i — E
: =

—

v

MIBLY module

HMI4C static filver (E1LAD

H3271 est cannectort

BCOALAO] Glter cable (ELA)

H317-E distributiom paae] asy=mbly

HAZS test conmector

BCDSW-13 cable

Print ret {B-TC-12211-0-60 DXZ11, A, B.and C
prder number M0 32

Soflware il

Fanel and etatic filter inounting herdwoare et

Priooity insert {3)

F1Y User's Manual (EK-1Z1HR0P-01)

hT25d modale

HTOMB static Nlter (20 mAY

BCOES cable

BEMGE -0 fikter cabbe (20 mA)

HM7-F distribetion panel assembly

Print set (B-TC-DZ1 011 2211,C, D, and F
arder pumbrer MPRI253

H 3190 rest connectort

E A
MIHHFH#I

A
Es

Pl g

PR R e el

WM M

-

b

LI Y

*

fShipine conldins (W of the iwma listed.

taew frem An HI2T will be shipped weth each MY51D wnil unlii the HE27] begomes available. The shipping kst

wiil indicate which test connesior j& supplied,

Txew ey The shippeng list wild jnclude the H 21D st connector when supplicd

2.4.1.2 20 mA Optivn - For the DZi1-C ar DZ1i-F aption, refer to -07A-5411974-0:0. Tach line
hus a pumper on the distribution pane! (W1 chrough W16} which should be inif the terminal operates

al 300 band or less, The jumper shonld be removed fur higher baud rates.

24.2 MTH? Medule Installation

To install the M7819 module, perform the following procedure, -

1.

!:.nsuil: that 1!1:: prionity msert {Jesal 5) is propetly sea!.ed it sacket E52 on the MTE Y -
uiefs). {Refer e druwing DUA-MTE]S0-0.)

Refar to Paragraph 3.1.1 fgr &:ﬁ:.nptmnﬁ of the sddress nssipnmenis, Set the swnches al B3l
g0 that the module will respond o its assigned address. When a awitch is closed {am), a

* binary 1 is decoded, When a switeh iz open (0ff), a binary 0 is decoded. Note that the swilch
lubeled ] curresponds to bit 3, 2 corresponds to be 4, eto. (See Figure 2-1.)
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Figure 2-1  M7T319 Addreas Selection

LA -

3 Vector selection is secomplished by the B-position switch at Bl Switch positions § and &
arg nat used. Switch position 2 corresponds to vector bit 3, 3 corresponds to vector il 4, etp
When a switch is closad (on), » binary ' is-decoded. When aswitch is open (ofh), a bimary [ is
decoded. Note thut this is opposile of the address switch decoding, (See Figure 2-1.)

- y-] W s WA LC ] V3 -
[y 7 n K 4 2 2 1
o om
aFF . GFEF
PETE:

a8 = LZICar o
OF om0 |TAE 4

VECTOR Wa o w7
Ll N KHFF
211 oM - OFF

T OFF  OFF
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FF N af /] %
FF CH fi}./] akk

OFF OFF OFF OFF

Figure 2-2 MTE1Y YVetor Seleclion
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4. If the DZ1} is supplied with the HI27L test connector, perform step 4. 1F the HI2T test
connactor is supplied, go ro step 3,

1. Insert the modulegs) inte en SPC slot and connect the flal shielded cable (BCDSW-157,
ribbed side up, Lo J1 on e module(s). Connect the other end of 1he cable, ribbed side
up, to the 3271

CAUTION
Tosert and regove modiles dowly aod carefully to
avold soxpping module components on the crré
guides and chanping switch settings inadveriently.

b. Run the DFIl disgnostic in slageered mode to verify module wperation. Refer 1o
MAINDEC-1i-DZD}F A, the diagnostic listing. Fun at least two passes withous error,

c. Remaove the BOOSYW-158 cablels) rom the HI2T] and mstall the cablefs) (with stooth
side up) 1o the static Aker socket(s) on the back of the H31T-E distribulion panel, Befer
o D-ITA-DZ1 -0 and Figure 2-3,

d. Prooeod o step 8.

5. Tostall the HI27 lesl connector in J1 (the cable conmector at the {op of the M7YEL9) and align
arrows for proper connection,

G, Fpsert the MTE19 imits SPC slot and ren the D211 digenostie in the staprered mode (o verily
module operulion. Refer to MATNDERC-t1-DMEDZA, the diaghostic hating [ot the correct -
procedure. Run ol least two posses without etror.

CALTION
tnsert and rembove modofes sluwly and carefully to
avoid sodpping needade compotents om the card
guides and changing switch serfings inadveriently.

7. Replace the H327 test conncctor with the BODSW-15 cable and ohserve the sume coution as
in step &, Lnstall the other end of the cable at the stanc [ither socket on ﬂ‘n: back of Lhe -
distribution panel. Refer to Figure 2-3 and D-UA-DZ1 1000,

. Connect the H325 for H315) test connector on the ficst line and ren the diagnostics in
external mode. The test connector may he instalted on the H3T-E distribubion panel or an
the end of a BCDSD cable.

REepeal this step for each line.

9. Run DEC/X11 sysiem exerciser to verify the abscnce of Unibus interference with other
system devices,

*The 13271 hay conpeclions for two HTE1Y cables,
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Fjgure 2-3  BCOSW-L5 and BCORS-15 Interconneciion

10, The DZ1t i3 now rexdy for conaection Lo external equipmert, If the connection is fo a local
terminal, a null modem cable must be waed. Lse che BCOIM or BODAP null modem cables
for connection between the distribution panel and the terminal. The H312-A null modem
unit may abso be used with twe BOOSD EIA cables (one on each side of the nult modem
unit). If connection is to 3 Bell 103 or equivalent modem, 3 BCOSD cable is roquired hetween

- the distribution panel und the modem. Al of the eables mentioned musl be ordered SEpa-
tutely as they are set components of o standard DZ1} shipment, When possible, run the
disgnostic in echo test mode o verify the cable connestions and the terminal Bquipment.
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24.3 MTEI4 Modote [astallation :
To instali the M 7814 module, perform the following procedure.

. Ensufe thol the proorty insert (evet 5) o properly seated inosocket B4, Refer to D-UA-
B 7R L[],

2. Refer Lo Paragraph 3,1.1 for a deseription of address assigements, Set the swilches al E72 so
that the moedule will respond to its agsigned address. When a switch is elosed {on), 2 binary |
is decoded. When a swilch is open {ofl), & binory Qs decoded. Node that Ehe switch labeled §
corrgsponds to bil 3, 2 to bit 4, ete. {See Figure 2-4.)

blg b1 ain A3 BE AT L] NG Hd 3

I A D A e R

TEaTY =

MATE
Bddvaas 1SIF00L - 418 thengh 03, OFF
G0 - A1P chroogn &4 QFT; A3, O
ITFITI- B2 khedngpd BT, ON
VOFFLCG AL o, CH=LOTICAL %)

M5E Li5H
=] 14 11| 1z ' ! 12 IL ¥ ! £ | 7 1 L 5 4 3 2 ! E'_E
e N PR S RS R — - ¥
1 | K e =S ITCHES X o E -E
B L
- e —— . ——— —
1 5 A% T & TaT

et FEGISTERSG)

R T

Figure 2-1 M 7314 Address Seleclion

3. ¥etor sslection is accomplished by an S-position switch at E¥1 on the moduleds). When a

awitch is ciosed {on), 2 binary G is decoded. When a switch s open fofl), 2 binary 1 is

. decoded. Note that this iz the opposite of the address switch-decoding. Also, note that switch

" . positions 7 and & are no: wsed and seitch & corresponds to bit 3, 5 1o bit 4, etc. {Refer wo
Figure 2-5.]

CAUTION
imsert anil remove modutes slowly and carefully o
avoid snagging modele components on the card
guides and changing switch setfiops mxdvortently.
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Figure 2-1 M7814 Yector Selection

Tnsert maodulels) into cheir assigned SPC slolfs). Connect the BOORS cable, with ribbed side
g, o Ji om-1he modole(s).

Ship this siep if you have an H3190 lest connector; otherwise perform the foilowing.

a. Concect the ather ead of the BODBS cabie to the static Nier o the back of the distribe-
tion panel (H317-F} with smooth gide up, Refer 10 Figwre 2-2 and 12-UA-1IZL ] 0-D.

h.  Ren the 12211 diagnostic in internal (muintenance) mode for 1wo errar-free passes,
Relfer to MAINDEC-11-DZDZA, ihe diagnostic liating, For the proper procedure.

c. Proceod fo step 9

Conneet Lhe other end of the BODBS cable, with smooth side up, to the H3190 test con-
LT TR

Run the DZ1 diagnostic in staggered mode for vvo crror-free pusses, Refer tp MAINDEC-
-I¥EI%EA, the diagnostic listing, lar the correst procedure.

Remove the BCORS cable from the HI190 test Eu:’mu‘:ls;:l'. ang plag it into the stadic Rller
socket on the back of the distribution panel (H317-F) with 2mooth side up, Befer to Figure
2-3 and 12U A-DZI [-0-0. . .

" Run the DEC/X11 system exeeciser to verid y 1%e absence of Linibus inserference with other

svstom devices.

2-7
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i, The 3711 iz now ready for conmection ta passive external equipment. This is accomplished
with 3 customer-supplied cable. Most DIGITAL werminals vsc a BOMR cable as shown in
Figure 2-6. Tuble 2-2 shows terminal connections for connecting V03, LA, or LA36 ta
BZI 1. Bun an eche test 1o verify terming] connectinns.

‘NOTE
For customer termlinals that can ondy transmir or Te-

coive in a slagle directlon. the echo test capnot he -
M.

If the [2#11 i3 i be connected te an active deviee, a pair of H319s are required. Refer 1o
Appendix A for details on Lhis connection,

| §-2TFOC

Figure 24 BCMR Cahle

Table 2-2 DZ11 to Terntbual Wiring (Lising BCBIR Cable)

V05 Wirlng
YVT05 DZIL
Mate-MN-L.ok Sipnal Color Termlnal Mo,
& Terminal +RCY * Black F{XMIT+)
© 2 Terminal =RCY White FEMIT—)
3 Terminal =X MIT Gree 2(REC-]
7 Termipal +XMIT Bed 1 {REC+)

- . o e e e e e A T
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Table 2-2 DZ11 to Termiual Wiring {Usiag BOMR Cable) (Coni}

LA, 1AM Wiring

. LA, LAY DL
Mate-N-Lok . Higaal Color Terminal Mo,
3 Terminal + XMIT Hlack L{REC+])
2 Termival = XMIT White 2{REC—}
3 Terminal -REC Creen I{AMIT=)
7 - Terminal + REC Red d{XMIT+)

NOTE
Terminal RCY i3 conpected to D711 XMIT. Termi-
pal XMIT is comnected to DZEL RCY. Polarity
should always be + to + and — to — ler both XMIT
and RCV, -

In addition, poat  is located ac the toa of the termi-
sal hlack on the disrihoton panel and goes i ne-
quence ta post 4 st the bottom of the terminal block.



RSN S A

S L L AT T A T



4

£5

: CHAPTER 3
y PROGRANMMING

31 TINTRODUCTREN

This chapler provides baxic informdtion for progmmming the DZ11. A descripton of each DZIH
register, its formal, programming constraints, and bit fuactions are presented Lo eid prugrammm;gand
maintenanes efforts. Special pm-grammm;, {eatures pro akso prm:mud i this chapler.

3.1.1. Trevice and Yeplor Address Assipnments
The DZ11%s device and vector addresses are setected from the flouting vector and dm_w:e address space.

NOTE
The device floatng addrese spxee is |6MI8, o
%Tﬁgrﬂﬁ'mmmmlhgm#m ts 30, ¢o

its floating address space foltows the DI11, DRI, DL, DUILL DUPHL, LK1, and DM,

s flnating vector space follows the DCIL KLII/DLH-A, -B; DPH, DM!1-A: DNt DM11-BR
and other modem contradl vectors; DRI1-A; DRITAC: PASLL resider, PAR!) punch; l'.'-"[li DX1E:
DL, <D, -E; DJ11: DH11; {"T#.’!., L‘l‘ﬂl'll DOEY; KWW DAL DUPIL; BV LKLT-A:
DWUN; and DMCLE. If & DZI is inatalled in 4 gystem with any of the abave sted apticns, then its
assigned vector- aﬂd' device address shouwid follow the vectar snd deviee ar.' dress of the other options,

Two eiamples follow, l-JIH, 1he simaplest case where there 13 unt}- e [DFLE,

Option Address Yechor Conxieat

GaP 160010 - . Mo Dils
GAF : 1 6O0Z0 . NoDHIs
GAP 140030 Mo DO s
GAP 1650040 . : Mo DU B
GAP 160050 Mo THIPL s
AR 1 6EED Mo LK 118
GAP : 1E00TD Mo DMCi1s
DZl T&0100 )

GAR ETERL] Mo more DF1s

31
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Mext, a sysiem with ong D11, gne DHL, one GT4D, one KW11-W, and two D71 15 -

:..

Ohption Address ¥ector Comment
DIl 160010 L1
GAF . 160020 Mo more DFILs
GAP 160030 DH11 muast start on un address bound-
g ’ ary that is a mulliple of 20,
DHIil LI 310
160050
GAP 1a0HMa0 Mo maore HI s .
GT40 20 GT4) address 15 not i the oaling ad-
dress space.
KWW 130 KW11-W address is not in the floating
. . .+ address space.
GaP 160070 Mo RQ1s :
GAP 160100 No DU Ls .
GAP 16010 Mo BUP 13 0
GAP 160120 NoLX1ls
GAP 111 30 NoDMCIls
BE1T 160140 340
(EY AN 1&0150 - 330
GAP EelHGD . Mo mors DZL s

32 REGISTER BIT ASSIGNMENTS

A comprchensive pictorial of all register bit assignments is shown in Tigure 3-1. The four device
repisters [DRO, DR2, DR4, and DRE) are suhdivided to form six unique repisters. This subatvision is
accornpliched in R2 and [YR$ by assigning read-only (RO) o write-only (WO status to each regis-
ler, Since the reading and writing of DR2 and DRE acoesges two regisiers, PDP-1 1 processor instruc-
tionis that perform a read-modify-write (DATIP) bus cycle cannot he used with DR2 or 2R6. Also,
DE2 permits only word instroctions, but either byte or word instructions may be used with DR&. BPRO
and [JR4 have no progegmining constraings, In all register operations, the following appiies: read-only
Wits are not affected by an sitempt to write, and write-only and “not-used” bits appear as a binary Uif
a redd aperation is performed. Specific programming consiraines for each register arc discussed in the
following paragraphs. A descrption of each bit function is presented in Tables 3-1 thraugh 3-3.

311 Conirol and Sinius Reglster (CSK)

The contral and status register (CSRY containy the stetes of Flags and enable bits for scanning, proces-
sar interrupis, clearing, and maintenance. The 16-bit CSR has no programming consiraints, The for-
mat is depicted in Figure 3-1, und bit [unctions are described in Table 3-1. Write-only and “not-used"
bity are reud as seros by the Unibws, and rexd-only bits are not affecled by write allems,
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] 5 4 3 r Z 1 1]
RO ALY g R RO RS RO RO 1] RO RO EO RO RG RO
b — — = — ., = e rm o T T o - e ma s e e s s o F TN R e TR arw TER = wT e o = o g ———— =
MODEM *
ATATUS o (e CO Tt o0 o0 CO (i) Ri & {7 RI 4 Rl 3 Ri 2 Fi1 Ri
MSA} ¥ B 5 4 3 2 T 1]
WO W w3 Wa o o W W W W Wo WO WO wWo b'HII'_ o
Thaksrtr | F T T B _
DATA, BERK |BRK |]|EBRX BERH BRK |BHE |[BAE | BRK TEUF { TBUF | TRLUF TBLIF TRUF | TBUF | TEUF
[TDR} 7 [ B q 3 2 1 a 1] L 4 3 2 1 o
-.- -
*The high byt of the TCR {Data Terminal Ready) snd the MSR acs not wed with the 20 mA optians
1F-5313

Figure -1 Register Bit Assignments
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Fable 3-1 CSR Bit Fonctiobs

Bit

Title

Functiow

13

03

i 08-10

12

o

Mol used

Maingenance {MAINT)

Clear {CLR)

Master Scan Enable

Becever Interrupt Enable

Recever Done (R DONE)

Transmit Line A-C{TLINE)

Mot waed

Silo Alarnt Erable (SAE)

A read/write bit that, when set, canses the sarial
output datas from the transmitter to e fod back as
cserial ippal data Lo the regeaver. All hines are turned
around. Cleaced By BUS INIT ard CLE.

A read,/write bit that fires 2 one-shot 10 generate a
15 ks reset which clears the recsiver silo, all
UARTs, #nd the CRR. ARer v CLE iz issued. the
CSE and line paranecets must be sel apain. CLE
in progress i indicated by CLR = 1. Modem con-
trol repisters are mot affected, nor are bits OO
throuph 14 of RBLIF.

A readfwrile bil thel activaies the scanner to en-
ahle the receiver transmitter and silo. Cleated hy
CLR and BL'S INIT,

A rend fwrite bil that enables the recetver interrup.
Cleared by CLE and BUS ENTT.

A read-only hit thardware set) that generates ROV
IMT if bit 06 = 1 and bt 12 = £, The bit clears
when the RBUF iz read end redets when another
word reaches the output of the sila (RBUF). I bit
5 = {}, RIXME can be nsed as a flag wo indicale
that the silo contains a8 charactor, IF Bit I2 = |,
RDIONE does not cause interrepts bet otherwise
acts 1the same,

When hit 15 = 1, these three read-oaly bils indicate
the line thal is reedy to transmit a character, Bir 13
clears when the character i lowded into the trans-
it buffer, but ses aguin iF another line is ready, A
nmew fing number could appear within 8 micimem
of 1.9 gs. Birs (48=10 retern to dine O after a CLE or
BL'S TMIT. These hits are meaningful only when
hit 15 (TRDY) is true.

A readfwrite bit that enables the sio alarm and
prevents REONE (rom cansing intermupts. 1f hit (6
= 1, the SAE allows the SA (bit 13) (o colse an
interrupt after 14 entries in the sila, 17 bit 06 = 0,
the 5A can be used us a flag. The bit is cleared hy
CLR and BUS INIT.
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Table 3-i CSR Blt Fanctions {{Cant)

Bh Title Fuavtion
13 Tilo Alerm (SAD A read-only bit st oy the hardware after 16 ghar-
aciers cnier the silo. 1t cuuses an interrupt if i 06
= 1 gnd ig cleared by CLR, BUS TNTT, und read-
ing the RBUF. When the uiio ffop acours [5A = L),
" the silo must be emptied because the g will noe
b sl apain wetil 16 additional characters crter the
Sid,
l:i Transmtter Interrupt Enusle A resd Swrile Bl thal ellews aa inlerrant if bei 13
{TIF) {TRDY) = L
15 Tranzmiuter Ready (TRDY) A read-only hit thst is 2ot by hardware when a line

.muanher is fnund that hay ity transmil bolTer emply

und 1ts LIWE ENAR bil set. I s cleared by CLE,
BUS TNTT, and by ivading the TEUF foaister,

112 Recciver Boffer (RBUY)
The recerver bulter {RBUF) rogister containg the received character bits, with line idenificadion, error
glatys, and date validity flag. As one of veo regeters In DR2 {EBUF and LPR), RBUF s accessed
when a read operation is performed (wriie operetion accesses the LR, The programming coastraints
fior the RBUT repster are as follows,

2.
i

Byle instructions cannol be used,

Bt is o read-pnly renster.

PR—

TST ar BIT instructions cannot be vacd breause they cause the loss of 0 cheracier.

Tha registor requires master scan enable (CSR, bil 231 4o be st in ovder to be funcrional.
Wher this big is off, bits 00 o 14 of the BEBUF becotme invalic regardless of the state ol ba
15 {dpta valid) end ihe gilo is hetd enspty, The register format of RBLUF is depicted in Figure
3-1 and hit functions are described in Tahle 3-2 Each reading of the RBETY renglar ad-
vunces the silo and presents the next character to the progrem. Bets 03 theouph 14 do not go
ey reva #fter 3 OLE ar BUS YNIT,; hawsever, Lhey Becoine invalid and e sito is emptied, Rit
15 {data validy dogs clesr to zera. (See Table 3.2
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Tuble 3.2

RBLF Bl Funchons

- THle

Fanction

S

0-07

t4

3]

Received Characrer

Line Number

Mol used

Tarity Error
Framing Error

Dverrien -

Data Valid

These bils conidin the received charncter, I the se-
fected code level i3 lees than eight bits wide, the
high-order bits are foreed to zero,

These bits present the fne pomber on which ke
character was reveived.

This hit indicates whether the received hit had a
parity error. The parity bit i5 penerared by hasd-
wate-and does ot appear in the RBUF word.

This bit indicates raproper framing {stop bit not a
mark’ af the received cherscler and con de wsed Tor
brewk deleclion.

This hit indicates recciver buffer overflow, The ro
suit I8 & regeived character which is replaced by an-
ather reorived character hefore slorege in the qido.
A character is last Bul the received charscler put in
1he silo 1x waled.

Thiz bit indicates that he chacacter read from the
sito (RBEIFY iz valid, The RBUF is read untii the
data valid hit = 0, indicating an invaitd character
and empty silo. Cleared by CLE and BLUS TNIT.

313 Lire Perameter Kegister (LPR)
The line parameter tegister (CPR) is a 16-bit rogister that sets the pacamesers (character and stop code
lenglhs, parity, speed, and receiver clock) for cach line (Table 3-3), Birs 0002 seliecd the line for
parameler lnadmg Linc pargmeters for cach [ine must be reloaded efier o CLR (il 04 of f"‘pR"l oT
BLIS INIT oproration. E‘!-u:, programming constraints for the TPR. are as follows.

1.

b

[Lisa wnwi:ully ragisier

J—

BI% or BIC ingtruetions are not abiowed.

Byts {?pr.ratiuﬁs capaod be used,

Len
[




Table 3-3 LPR Bit Functions

Bit Tile Foncting
Q0-02 Lint Number These bals selest the line for parameter loading
03— Character Lengih ‘Fhese bits sot the character length Tor Lhe selecizd
fime. The parity bit is nol part al the characier
lemerth.
04 i3
0 0 5 hits
] l & bits
l a 7 hity
| I 3 bils
05 Stop Code This hit sets the stop code length {0 = L-unit stop, |
= 2-unil stop ar 1.5-unit stop it 8 S-fevel vode is
emploiad],
04 Parity Thia bit selects the parity oplion {0 = no parity

check, 1 = panty enabled on TRAN and ROV

a7 Odd Panily This bit selects 1he kind of party {0 = even parity
acheor, 1 = odd parity select). BiL 06 must be sct far
thiz bit ta kave offect,

03-11 Spoed Sciect These bits sstect the TRAN and ROV speed for the
line selecied by hits O0-02. Refer w Fable 3-4 for g
fist of awvailable baud rates.

12 Feceiver On This bil must be sed when loading paramelers 1o
astivele he receiver clock. {Transmitter clock 15 al-
wivs on} A CLE or BUS TWNTT turns the receiver
cioek off.

324 Traosmit Control Register (TCR)

The trapsmid conteol regisier coniging §§ bils for the E1A options (M 7819 moedule) and 8 bits for the 2
mrA cption (7814 maduie). The difference is that the dars teremimal rendy (13T R lines 1kat make up the
nigh brte (bity 08 rhiouph 15) of the TOR are rot used by the 20 mA vptions because they do nol Ruye
moddetn coatrol capabifisies. '

The hiph byte (MTELD coly) containg a rewd /write DTR hit for gach line, This byte is clesred by HUS
INIT onty, nat by CLE- When the high byre is ool used (M TE4 onldy), it reads hack 1o the Unibus s
all eeres, Adtempls to write inoe it will have no effect, The low byle conteins a tead fwrite ling cirabie
it for cach line, A set bit allows Leansmission on the corresponding Foe, Parsgraph 3.3.7 eapluins huw
ter properly use this bit. This hyts is dleared by CLE and BUS INIT.
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315 Modem Starus Register (MSR) : _

This is a I-hit register used only with the EIA aptions (M7819 madule), The 20 mA options {M 7314
muduley do not heve modem condrol capabilities, When noi used, this register reads all zecos 1o the
Pnitwus,

The M3R consisis of two bytes: the low byte (hits 00-07) and the high byie (pits 0B—15). The low hyte
mexnlitors Lthe slale of euch linc’s ring indicator (RI) iead; the high byte monitars the state of each jise's
careier (LU} lead. The MSR i the read-only portion of BRE and hus the following progeamming
characteristics, .

1. Ttis aroad-only register.
2. CLE and BUS INIT have na effect,
5. Bit format is shown in Figure 3-1.

3.2.6 Trausmit Dula Register {TDR}

The TDK consists of ewo S-bit hytes. The low byte is the teamsmit buffer (TBUF) snd holds Lhe
character that iz to be transmitted. The high byte is the break register with each kne cantraticd by an
individoul bit. When 2 break bitis set, the fine associated with that bit starts sending zevos immeadiately
and continusously. The TOR js the write-onty-portion of DR6& and has the following programming
characteristics,

|. ILis & write-only register.
I Bl ot BIC imstructions cannot be psad,

1. For characier Jengths Iess than B bits, the character loaded into the TBUF mast he right
justified hezause the bardware forces Lthe most significant bits 1o zero.

4. The brexk repisier hay no effeot when running in the mainlenance mode (ie., OSE bit 3 =
1). -

5. Ilis cleared by CLR and BUS [INIT.
6. Bit formal is shown i Figure 3-i.

32 PROGRAMMING FEATURES _

The DZL] has several programming features that allow control of baud rate. charecier fength, stop
bits, parity, and interriols. This section discusses the applicalion of these conirols Lo achisve the
desited operating patameters,

A3 Baed Rate -

The sclection af the desired transmission and receplion gpeed is controlled by the conditions of hits 03
theoogh 11 of the LPR. Table 3-4 depicta the required bit configuretion for each operating speed. The
baud rate for each line is the same for hoth the transmitier and receiver. The teceiver clock i8 sirned on
and off by setling and clearing bit 17 in the LPR for the selected line,

0




Tabie 34 Baul Rafe Selectinvn Charst

Pits - '

i1 ] 16 | 08 | 08 | Band Rate
13 i ] 0 S
. o | o 1 75

0 0 i 0 o
T o i i 134.3
Y | o 0 150

0} 1 i 4 a0

It | | 0 B0

n 1 1 i 1200

i i N i) 1500

i i 3 i 20K

i ¥ i fi 24003

b o i i GO0

i t o 0 4500

i 1 0 i T2

I 1 1 0 QA

1 1 1 E M ot wsed

332 (rarscter Lengil

The selection of ope of the four availabte character lengthe (s controiled by bits (03 angd (4 al the PR,
The bit conditions for bits 03 and &5, respectively, wre av foffows: 00 {5-level), O (8-level], 10 (7-leyvel),
and 11 is-levely. For character leopthe al 5, 6. utd 7, 18 bigh-ceder bits are foreed 1o zara,

333  S4up Bis

The lanplh af the stop bits in a seriaf character string i= deternvined by bit G5 of the LR T hit D56 2
aepo, the stap leagth e ane unir bit 0F sot oo A one selects 3 2-unit slop anlesy the S-leve] character
lengih (bite {03 and (4 at cerod is selected, 10 whieh case ihe stop bit Jengil s 1.3 unils,

3ak Parity

The pirily q::mi:]uu te eelected b bit b of the 1P, Farity iz enabled on (ransmission und ceception by
setting bir 06 (e o ene, Bit 47 of the LPR allows selaction of even or odd panty, and o1l 06 must be sel
for Dit 07 ta e significant. The panly bil o peneruled and checked by hardware, i dogs noet apoear
its the RBLUY ar TBUT. The pacity exros (e (2, RBUF) {lag 5 27 witen the regeived ¢haracter has 2
parily emor. - .

135 Imferropts
The regeiver interrupt enahle (R1E) and silo alorm eaable (SAEY bits in the OSSR controf the clrowm-
stances dpon which the DEL seceiver interrupts the PRP-1§ processor.

II RIE 2ad SAE are boih clear, the (3447 never interrupts the PDP-1§ processoer. Toowhes case, e
progream most periedicalky check For the availabibity of data in the siko and emply the silo when data is
prasent. I7 Lhe progrem operates off & clock, & should chack for characters in the silo st least as oflen as
e time it takes for the sita (o fill, allowing 2 safety laetor o cover processor responss detays anid Lime
to cmpty the silp. The RDOMNE bil ia the CSR will se1 when a characier is available in the silo, The
propram can periodicully check this o wizh o TSTR or BET instruczion, When RIDOMNL 1 set, the
nrogeam should smpty the sda.



Af RIE iz get and SAE ia clear, the DZL1 will interrept the PDP-t1 processor to the DZ1] receiver
veclor atddress when RDONE is set, indicating the presenes of a characier st the botom of the siio.
The inerrapt service routing can obtiin the character by performing a MOV instruction from ithe
RBLF. If the program then dismisses the Interrupt, the BZ11 wilt interrupt whea another charaser is
avallahle (which may be immediately if addilional characters were placed in the silo while the ITErTRP
was heing serviead). Alternatively, the interrupt service routine may respond to the inter rapt by enpty-
“ ing the silo before dismissing the interrups, |

[FRIE and SAE are hoch set, the DZI1 will intorrupt the PEP-1t pirocessor bo the D2 roepiver

. vector when ehe sibo alarm (3A) bit in the CSR s set. The 5A bit wilt be aet when 15 chariscters have
Been placed in the sile since the lagt ime the program has acoessed the RATIF. Arcessing the RBUF
will cleur the A bit and the ussocizted counter. The progmer should follow the procedure deseribed in
Paragruph 1.3.6 to empty the silo completely in response co u silo alsem interrupt. This will ensere that
uny characters placed in the silo while it is heing emplied are pracessed by the program.

_ NOTE
AT If the program processes omly. 16 entries in response
: o each sile alivm interrupt. charscters coming is
while imerTupts are being processed wifl baild op
Without being comnted by the sifo sinrm cireuit and
the silo may evemroally overflow without ihe alurm
betag issuied.

IFthe silo atarm inteeropt is gsed, the program will not be interrupted if fewer than [6 characters are
received, e arder 1o respond (o short messages during periods of moderate zetivity, the PDP-1]
program should periodically empiy the silo, The scanning period will depend on the requtred cespon-
siveness (o received characters. While the program is emptyving the silo, it shouid ensure that OZ1 1
receiver inlerrupts are inhibited. This should be done by rasieg the PIIPET processor priarity, The
nilo #larm interrupl fealure can significently reduce the PIDP-11 processor pverhesd recquored by the
DZ11 receiver by eliminaling the need to enter kod exit an interripl service routine cach tfine a characs
L i TEcohved.

The transmitter interrupt enable bit {TTE) controls transmitter interrimpts to the PDP-11 processor, i

enzoled, the DZI will interrept the PDP-11 pracessor tothe DZI T trunsmitter intercupl vector when

the tranzmitter ready (TRDY) hit in the CSR is set, indicsling that the DZJL is ready o beoept &
A character 10 be transmitled. i

A6 Einplying the Sile : : : -
The program can empty the sifo by repeatedly performing MOV instructions from the RBUF to
bemporary storage. Each. MOY instruction will copy the boltor character in the sila 5o it will nat he
lest and will clear oot Lhe Dottam of the sfa, allowing the nest chsracter te move down for aeosss by a
subzequent MOY instruction. The program can determine when it has emptied the sila hy testing Lhe
data valid bit in each word moved oul of the RELE, A zero vabie indicates that the sila has becn
: emptied. The iest van be performed conveniently by branching vn the condition code fullowing cach
MOY instruction. A TST ot BIT instruction must not aceess the RBUF because these instenctions will
catse Lhe next eniry in the sfie tu move down withoue suving the current Bottem charactes. Further
- mnete, fetiowing 3 MOV frow the RBUF, the mext character in 1he silo wili notl be avaitabie for at T
I ws. Therelore, on fasi CPL's, the program must use stfficient instroctions or NOS Lo ensure that
successivg MOVs from the RBUF are separated by u mimimum of 1 us. This will prevenl o laise
wrdicalion of an empty sila,
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3,37 Transmidting 4 Charaucter

The prograin controfs the DZ11 trangmitter through five regisiers on the Unibus: the control and
status repister (CSR), the line parameter register (LPR), the line cnable repister, the transmiller Buffer
{TBLUF}, and the break register (HRK). .

Following DZ1i initializalion, the progrum must use the LPR to specily the specd and characier
format for ench line to e used and muse set the masker SCan cnable {MSE] bit in the CSR. The
pragram should set Lhe (ransmiteer inletrupt cna bie (TEE) hit in the TSR if it wants the IAZE] trans-
milter 1o operate pA & Program inlerrupt basis.

The Jline enable register is uged to enahle and disable transmission o each line. One bik in Lhis &-bit *
register is #ssociated with each line, The program ean sel and clear bitz by wsing MOV, MOVE, RIS,

BISE, BIC, and BICH insiwuctions. (I word instructions are used. the kne enable register and the 17TR

registers on MT819 modules ure simultanenusly sccessed.)

The DZL L trapsmitter i controlled by a scanner which is canstantly looking for an enabisd Tine {line
enuble bit sct] which bas an empty UART rranamitter buffer. When the scanner finds suck a line, it
leads the number of the bne into (he 3-bit transmil bine number (TLINE) fizld of the CSE and sets the
TRIY bit, inkerrupting the PDP-[1 processot if the THE bit is sel. The progrem cae clear the TRDY
bit by moving a characler foe the indicated line into the TBUF or by clearing the line coable hir.
Clearcing the TRDY bid frees the scanief 1o reseme s seareh for lines needing scrvice

To initieie transmission on an idle line, the program should set the TCR bit for that line and wait fur

the scaurtner to reguese service on the line, a8 indicated by the scanmer loading the nursher of the e

inte TLINE and serting TRDY. The program should then load the characler to be sranamitted o the

TBUF by using s MOV B instruction. If inteerupts are (0 e used, 4 convenient way of slaciing up a hne -
s t0 set the TCR it t the main program and let the normal transmitter imterrupt routine boud the
character into the TBUL.

NOTE

The scanner may find 2 dliferent line necdiag service
before it finds the liac befng started ap. This will oc-
cur if other lines request servicr before the seanner
can Fed the line belng started. The progrum miost
atwavs check the TLINE Geld of the CSE when re-
spoading ta TRIVY te ensare it loads characters for
the correct time. Assunting the program services lines
as requested hy the scanner, the scanner will evenil-
ally find the e being started, 1T several lines reguire
service, the scamner will reqoest service in priority
order ps determined by lne oomber. Line 7 has the
bighest priociy and Hoe 0 the lowest,

To continue Lransmission on a line, the program should load the neat charaster to be transmitred into
ihe TBUF each time the scanner reguests service for the tine us indicated by TLINE and TRDY.

To lerminacs teansmizsion on a line, the program loads the Tast charscter normally and waits for the

scanner ta request an additional chavucter for the fine. The program ctears the tae enahle hit ut thag
time idstead of loading the TBUF.
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The normal rest condition of the transmitied data tead for any line is the 1 state. The bresk cegister
{BR K 1ia used Lo apply a continuous zero signal to the line, Cne bid i this B-bit register is associated
with each line. The line will rematn in this condition az long as the bit remains set. The program should
use a3 MOVE instrection to access the BRE register, If the program continaes to load characters for a
line after setiing the break bit, transaitter operasion witl appear notmal 1o the program despite the fact
that no characiers can be ransmitted while the Hne 35 in ihe conlindons zero sending staie, The pro-
gram mav vse this facilicy for sending precisely Umed ceto signals by setting the break hit and using
transmit ready intorrepts as 8 Etoer,

v vhoutd be remenibered that cach line in the BZIT 15 doubls bulfered. The program musl nol sel the
BRK bil 1o soon or the iwo data churacters preceding the break masy not be transmitted, The pro-
gram must also ensure that the line retwms (o the 1 siete at the end of the zero sending period before
transmitting any additional date characters, The following procedurs will accomplish this. When the
Keanner red Uests seevice the first time aficr the preogram has loaded the lasi data characier, the program
shoutd load an aft-rero character. When the scanner requests service the second time, the program
should set the BRK bit fiir the line. Al the end of (the zero sending period, the program should loud an
all-zere character to be irpnsmitted. When the scanner requests serviee, indicating this character has
hegun trarumission, the program should clear the ARK hit and load the nexl dals character.

38 Daie Set Conrnd .

RZ1E maodels with EIA interfuces include data sel control as a standard featwre, The program may
sense the state of the cortier and ring indicator signals from each deta set and may contrel the atutle of
the dutu terminal ready signal to each data set. The program wses three B-bit registers lo aocess the
DZ1E daca set contral logie, Oine bit in sech register is associaled wilh each of the eight Tines, There are
no hardware interlocks between the date sei control Jogic and the receiver and transmitter logic, Any
required conrdination shoald be done under program control,

The data rerminat ready {(L¥XTR) register is a read fwrite register. Sefting or clesring a bit in Lhis register
will turn the approprizte DTR signal on or off. The program may acce:s this repister with word or byte
instructions. (IF word instructions ave vsed, the DTR and line enable registers will be simubtansonaly
accessed ) The DTR register is cleared by the INIT signal on the Unibus hut is not cleargd if the
progeam chears the DZ11 by setting the CTLR hik of the C8R.

‘T'he carrier register (CAR) and ring repister (RING} are read-only registers, The program can deter-
mine the current stute of the carrier signal For & fine by examining the appropriate bit of the CAR
regisier. [4 can determing the current state of the ring signal by examintng the appropriate bt of the
fing register, The program can ¢xamine these registers acpurately by using MOVE or BTB instruc-
tong of can examing them #s w sitgles 16-bil register by wusing MOV or BIT instrugtions, The DXZELL
data set control [pgic does aot intarrupt the PIIP-11 processor when a carrice or ming signsl changes
glnte. The program should periodically sample these registers to detormime Lhe curtent statos. Sam-
pling at a high rale is not necessary,

1d FROMLGREAMMING EXAMPLES
The following six examples are sample programes for the DELT optian. These examples sre prosented
anly to indicate how the 111 can be used.

}-113
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-Exanple | - Initialisiag the DE11

TJJ-E DZLL s initialized by a p-.:mer-up Sepuenics, 4 reset in Htruv.;tu:m of & device clear instpaction,

Dol

001002
LS
LA
D010
LRI
SU0I 4

0014

2737
QO
AL (M}
DA2TIT
0020
L&6HAK]
LOEIT4

CHRHNK}

START:

15;

I.'lﬂﬂr.:e Clearing the D11
MOV 220, DZEICSHE

BYIL #20, IX2CSR

" BNE IS

HALT

DZACSR = Cantrol and $tatus Register Address = 160160,

Examiple 2 - Transmlt Binasy Count Paticrn-on One Line

(M3 F A0
DOTM2

O L0

(UREOAHG -

DOTAED
E LR
HIE

N FHET

WEI{LEIE

(2
D104

N7aT
LY

12140
Q3x AT
(UL
160100

. HIET4

012737
OOLOTD
1702

132737

START:

15

e b e e T i Lo T P i E IO L T —"

MOV J20, DFCSR

BIT §20, DZCSR

BME 15

MOV #o. DELPE

MOV #t, DZTCR

“Set it 4 in the
OZN controd and
sslutuy TeEister.

Testbil 4.

I bik 4 1 50

set, the hranch
wondition is troe

and the devies clear
Sfunction s stll in
'PIORress.

"The device elear
Jfunction s compicic
andd the T3231 hus heen
‘wleared.

Serhitdinthe DAL
SntTo; and skatus
JTEEsLeT.

Tesl Lﬁl 4,

JIF bat 4 1y kel set

sthe branch condatton
;s true and the device
wlenr function ig stilk
N Progress.

;Loud the purarneters
Jor line O 8-Dit
wcharacter; 2 srop bits; -
;T4 baud

;Enubleline 0 .
aAransmudlar.



(o[ D26 (O K)
(WO 140k 04
{KHi32 aLa7y? MOV $m, DF CSR St scanter enahle bit
1034 QICKIH] 5 in the controd and
1034 EadTE} ;Htotus register,
001 044 QOS0HN) CLR RO ;5et binety count
ipaliern 1o rero,
NIETT S 3 BOSTAT 25: TST DECER Yeat the srunsmitter
CHEHO44 | 1160 ready flag (bit |5},
RIS K137 5 BPL 2§ ;10 branch condition
ss [alse, continue:
i0therwese test again,
(S0 110037 MOVE RO, DFTDR ;L oad cliafacker ta be
EIIATLY 16008 stransmitted.
(LARLIE 105204} INCH RO ;Increment binacy sount.
LLIRLYAT 100371 BPL 25 Jf Breatich etndition is
Jalzse, the binury count
Jpatiern 5 gomiplets.
00 106 (N0 HaALT

RO = Repister O = Binary Count Pattern

OSSR = DZ]] Conrol and Status Regisser Address = 180104
DZLPE = DZ11 Line Merameter Register Address = 6002
BPZTCR = DZN Frapsnit Conceol Repister Address = [60104
PLTDR = DEEl Transmit [ata Repister Addresy = 1-5.[!|Lib

[

Example 3 - Transmft & Efﬂ'ﬂr:r Count in Maintesance Loopback Mode, with the Heceiver “0n' in the
Interrupt Made

Ouipwt Beceived Dratg fo Conscle

R T T S —

(012K LS00 CLRED 15t binory count
) 1 TETO,

O 2x 4127 MOV 1400, R Set B ot first

(XL 204 400 woeldress ol duta
BuiTer.

{31 206 (2706 MOV £5P. Ro nitialize stack

O 2t [T FEMH THRRIEE,

®122 Q12047 MOV £INT, RYEC Set 1211 vertar

w1214 00 304 saddress Lo starg af

K216 g FE) 1] rRCRiver inlerrupt
Jrouting

0122 DOEO3T CLR (RVEC+I) et up processo

001222 1302 Acatas ward for 71 ]
JFRCELVET fnberrup,

D224 Di2737 MOV §20, DZCSE 1Sl bil 4 in Lhe

CHIFZ 206 E LA AL conleot und

e e 1. e s e e e e B

;status register,

L S



D023
023
(01234
001236
QDL 240

247
o144
Boi246

OREZI0

oi2s5z
01254
HILZ56
1 Z6d)
262

001264
001 264
120

2T
1274
27t
{00 500

LAl 302

16000
L PEE
00020
LaRien

| 001374

12737
011070
16002

M 27ar

HELEL)
164
maTiT
001 50
F0 LK

OosT3T
(o100
IOFIT S

1108337
160806
105200
EITRE

{0777

(%

2%-

BIT £20DZCER

BME 15

MOV gPA R, DZLPR

MOV 41, DZTCR
MOY J150, DZCSR
TST DZCSR

BPL 25

MOVE R0, DETBUF
INCB RO

BNE 25

BE.

LRE

R e, T PR T T

S " e

Test it 4.

Uf bit 4 15 still

:ret, the branch
wwondition s Lrne
and the devige clear
Jfunction is stith in
TrORrEss.

‘Load the paratierers
Jor line (0 8-hir
wharaeter; 2 stap bits;
110 baud; no

PHTIEY: CBCRIVED O,
‘Enable line ¢
itransmitter,

“Turn scanner o,
wenable receiver
sinterTupts, and loon
hines buck on thetselves.
JTesl dhe Lranspuiloer
sready Hag.

‘If branch copdition is
Julse, continue;
;olherwise best agrin.
:Load character to be
stransmmicted,

Jdncrement binsry couet.
Afbrench condibien 15
Jfalse, the binaey coumt
‘pattern i gompiste.

W ait for last character
dArenamilled w be
creceived.

B L Y S ¢ oy e Ll M. T ., T



e

£

01304
UL

(01310
taid2
001314

BDOLIlG
(Wk] 320
(1322

DoE324
e
QO30

01332
GOl 334
00 336
00§ 340
{1342

NN 344

3711

P60 -

022721
FOITT
Q401

00DGH2
012708
001400

105737
177364
100375

F1E137
¥ ahb

T o3l

{ELEr
(13 370

CHOCHI0

b

Receirer Interrupt Service Rootiee -

M.D"-' DZRBUF.{(R1) JStlore teceived
;charectier in memory

table,

CMWP L0077, Wheck for lust

(BRI ;character.

BEQ . +2 Branch conditicn is
brue when jase
transmitted character
i recived.

RTI ‘Exit routine.

MOY g1a00, ’1 :Initialize pointer
st siart of recoived
:dais buffer in memory.

TSTBTPS ;Test 1o see if consote
15 ready.

BPL 3% TWait, and dest ggain.

Al condition is met,
strunskter charucter
L console,

MOVB(RI}), TI'B

CMP gl0a7T, {Check for last

(R1y-+= wcharacter,

BME 3% Mot finished if
seondiHon i3 true,

HALT finished.

RVEC = DZ11 Bectiver Interrupt Veckor Address

DRICSE = 12411 Control and Status Word Address

RZLPFR = DZI1] Line Parameter Register {Write-Oaly) Address
DZTCR = DZ11 Tranemit Control Regicter Address

LZTBUF = DZ}] Transmit Bufler Address

DZRBUE = DX Reewiver Buffer Address (Read-Only Register)
TPS = Teletype® Punch Btalus Register Address

TPB = Teleivpe Punch Data Register Address

Wleletype is a registersd {vndemark of Teletype Cotporalion,

3-17
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Exemple 4 - Transmit and receive in Malntenance Mode on 8 Single Line
The swilch repister bitz (SWRD0-SWR07) hold the denired deta parern {charaeter.

07 [
OO 002

B 1 (%14
D0 KE
11070

Cal0 2

o4
LGLE
A Q20
(1022
(K114i24
(1102t

CHRECI3E
LFI LR
HELAE:
ODL036

(01240

012737

LLLE LA
[ 60104
$i2737
017471

1R0E02

12737

LI GH
1anyon
aQas7a?
HEHAEY
P32 5

L13737
137570
16411416
(1240

2704
177a T

START:

Tesil:

MOV gLINE, DZTCR

MOV ¥PAR, DZLPR

MOV #N, DZCSR

TRT DACSE
BPL Test 2

MOVE 8WH,
DATRUET

MNDP

MOV ADEL, R]

3-18

e A L A L T T,

aelect the ling for
Jlransmetting on,
iChoose one of sight.
JLinc £ selectad,
Select desired ling
iprarainelers for
Neansmiting bre
and turn o receiver
:for that line,

iB-level code, 2 stop
:bits, and wo parity
sselected.

9K baud seleciad
MNote: 192K baud is
ot uged hy the
wustomer bul can be
used for diagnoslic
PHTTORCS 10 spexd wup
the tranzmicreosive
Jenp to make it casicr
A0 sope.

Htart scanner and set
maintenanee b 3,

sTei-Tost bat 15

sliransmitier ready).

JIf the brench condition
s false, the transmidter
;5 rendy; iF yme, go
‘back and test wpain.

SiLoad the transmmnt

©character fram the

— T L B B

Fwreh register,

Mo pperation, This
docation cen be changed
1o 4 Branch instroctinn
if only gest | is
desited (replace (KI0240
swith 000771,

;Dreley equulya
wconstant thatl with
dAbiow enough Lime Tor
ihe receiver done

Suge Lo set belore
wreeyching the Lest.

:The vatee will change
vl baud rute and
iprosessol. The
constant given is

pood For 192K baud
won o PDP-11,/035,



e

OO
D01 k44
1045

01050
A0iA52

001054
LULIT

{01 (el

103737
160100
160402

3201
0373

013700
160102

Q00T ok

Test 2:

ik

T5TH DZCSR
BMILE

INC RS
BMNE TEST }

MOV DZRBUF, RO

BE. TEST |

‘Tost bil 2 {receiver
done flag).

When the branch
=etvaditinm is trize,
he receiver done
flag is zeL.
dincrement delay.
Ifthe branch
jeondition fs trme, the
sdeley 15 not finjshed,
Readthe DA
reeeiver buffer 1o
sremster (],

‘Loop back and

et Agarm.

Exmaiple 5 — Tramsmit and Recelve on 2 Siogle Line Using Silo Alarm in Malntessoee Mode

() 200
(YT R
00 204
o0 20
¥} 210
H212
X134

ooz
Q01220

(222

224
M 1225
(LR
11232
1234
0236
(240
LU

00244
11246
{11250
1K11252

01254
1256
01260
00T 202

012706
LUEUTH
DET?IT
1274
ILLLEIRE
005037
QL0304

12K
OO E 304

BIZ73T

{KENHI
160104
oLy
Q17470
[T LISURS
n12737
050050
[ 60100

3737
0 2000N
(Rt E 1]
001774

0137
(I EY
DOg240
0240

ik

MOV #1100, Ré
MOV 435, TVEC

CLRTVEC+2
MOV DBUF, R

MOV ¢, DZTCR

MOY #1740,

DZLFR

MOV $50050,

DZICSR

BIT #20000,
LECSR

BECQ 1%
MOV DARHUF,
{20+

MO
NOP

-9

FoTE T T LT L ——

Jnmialize stack
ipOLitier.

JIniialize transmitter
svectar address.

TInitiatize transmitier
WVECLOT DTOCESRRE SCRTUS
oo,

;Set firsl pddress of
dnput data table

sitrtar RO

:Enable line 0
Transokler.

23l up line paramelers
sand lurn an the Foceiver
chock for Line 0

‘Enehle transmilier
sinterrupt and siko

salasm. Turn on

sEcanner and maintondace
made.

+Test for silo alarm

JLoop until sito alaem
iFlag sots,

Read DEIT sile
sreceiver buffer oolput.
sDrelay to allow next
mword in stlo to filter
sderarn to thhe sile
saulpul.



(11 264

ORI 266
a0i270

o01272

001274
Q1276
N1 300
(1 302

LOOTT3

012700
D1 304

LUERLS

112737
Qo252
160T08
(10002

N e R

BMT 25 :Data valid set says
that word is good,
o back for more,

MOV FDOUE, RO -Rilo has been emptied.
-Beinilialize data
:table address pointer.,
BR [} Do i again.

Tranammitter Interrupt Scrvice Routine

3% MOVE DAT, DETAUT [Transuit
:character 251
RTI
Prutuw Table

130t o252 JWard
1306 1252 .
{340 0252 Word 16
1142 00252 Dute walid

o L T

wwharkcter i3

nvaiid

NDOTE

It #5 pomsible to get move than 16 words becamst they
are being pui into the silo simultaneously with tha
reading of the silo.

320

S —————— R TR TR SRR

[ —————————— T PR
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Exurmple & - Fcho Test on 2 Singie Line (Transmil Received Trata)

(] N

001002
001004

001 006
(010
(1]l
GOt 4
QUL
QDI020
(e
G01024
(M1

(MG
G142
(h0H 034

(0134
{11040
010
Q044

- (A

012737

011173
160102

0127y
000 LD
1604
(12737
BOM044
160100
LR5737
F6H )
LOGITS

DOsT3IT
PRI TIN)
[EL12 s

01700
1661102
1ICHRIY
160106

(AT 65

START MOV 2PAR, DZLPR sLond lige parnmeters
for line boitg teed.
Line 3, 3-hit
;character, 2 stap
:bils, Bo punty,
JLED bawd, atd receiver

clock on,

MOV JLINE, DETCR ‘Tarn line 3
il rafSmilier om.

MOV 40 DFCSR ;Furn scanncr on
Siset CRR-51

15 TSTH DFCSR sTest (bt M for

JRRONKE

BPL. IS JIF bt 7 irnot set,
:go buck and fest agsin,

ek TST DACSR sTest (bil 15) lor

TJRDY

BPL 25 JAFbin 15 (5 not set
;E0 back and st again.

MOV RRBLUF, RO ‘Head received duts
word into RO

MOVBED DZETDR Laad character
Jmte 1 TRUF
sreginder fnr
slransmiliing.

BR 15 Repeat.

3-M
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APPENDIX A
DZ11 (M7814) TO AN ACTIVE DEVICE INSTALLATION

When 2 20 ma DZ 1 is used with another active devics, two H3 T2 curcent loop receivers must be used.
Figure A-1 provides an example of the cannections involved when the DZIL is used with anoiber
setive device, in this case another DZ11. A schematic of the H313 is shown in Figure 4.2,

wyn . -
ol . D24d
H3ETF DASTRIBUTION PAMNEL' HoltTF CAETRIBUFION PANEL
aARsLH
gy nes + | (A @1 REG + BZ11 -A-
1
w1t e wEc | @dn:—u . gt Bt
]
gzt am xe - | @) @, [ Dt R
3
DE11 —AS HAMT = | S} E‘ WMIT + (2T En
A |
ILTT CABLE |
EUPPLIED KiTH
HIa

BT

WOTE: THE GAALE ATTACHED TO THE HX1E FHQLH, O HRWE THE
CLPAECTON REMBATED AN AP LUOE ATTACHED TS THE

RED AND GRECH LEADS A% HHUER,
THE BLAEK AND WINTE LEADS kN THE HEE CAUCE ANC BOMA CABLE

ARE NOT LSED.

Figure A= DZ11 (M7E14) to Active Devige Conngetion

Al
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Figure A-2 HUD Current Loop Receiver Schematic Disgram



Reader's Comments
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Your commen s and suggestivns will help us in our contimuans efforl 1o improve the quality and usefulness of
oyr puidications.

Whal is your general reaction to this maneal? 1o your judgiment is it complete, aecirate, well organized. well
erillen, elc.? B3 i€ casy o yge”
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Whet faults da you ling with the manuat?®

i?.-i':. -
Boes this manual satisly ghe mecd you think it was intended to satisfy?
Dioes it sutisly our needs? — Why?!

7 _ -
Would you pledse indicate any factual errors you have found,
Measé’ describe vour podiion.

- Marme : Organization

Sireet . N —— Depurtment
CitY e e v . Suate Zip ot Country

S . LTSNS [opp— S e N R L




_1_-.|.—|-n—-|--———l—u'u-l-l-.n-.-——l—l—Fﬂuﬂm“‘m——l—_—u--\.——_—-ﬂ-

o m— —— e —— D3 Nat Tear - Fold Here pnd Staple  — o mem — —— we — —

FIEST CLASS
PERMIT NG}, 33

MAYMNARD MASS

o U VN SIS ———_ T SRR R L R AR R S

BUSINESS REPLY MAN.
NO POSTAGE STAMFP NECESSARY IF MALLED IN THE UNITED STATES

Fryimge will e g e

Diigital Equipment Corporativn
Techoical Drecwrrentstion Deportmend
Mayoord, Musachueeits D175



