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Figure [-2 D#EVIL E}'stt-m Applications

The BEVEL has severul featores (hat provide Aexible ::nntn:i’t :;rj.'purarnr.;trﬁ such gk haed rats, chersc-
Ler lenpth, numbier of stop bits for euch hine, odd or even party for saph fine, and Frunsdalber-recetver
mu:rrupta Additions] features inchide Hmited data st control, zero receiver hawd rate, break zenet-
ation and derection, silo buffering of recetived data, aod fine runaround.

Program compilibilily s araictdined with the Dnibus oplion I}?J E-A. The enly compdlibiliiy excep-
tion is the number of serial channets supported. The DZV1 does am support 20 mA operation,

1.2 PHYSICAL DESCRIFTION

The DZY 11 comprises a single quad sice module, 216 e X 26,5 em {2, 51 itches ¥ 10,44 inches), and
is designaced ps the M7257T module, All inpst and ovtpot lgads are available on a Berg beadez, The
DIV connests to the [S1-11 QBUS by the B%2T0 maunting panel or eguivalent, All QBT in-
put/output signals enter and leave the module vin the mounting pans] pins.
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1.3  'Fest Covnectors .

Figure T4 shows the two accessory test connectors, H329 and HI2E thal sre provided wilh eack
DZIVIi-B. The H325 plupgs inte an El4 connector on the BCHIE o loopback data and modem signals
onto a single ling. The 3129 plugs iato the b7957 module socker housing and provides stapgered
leopback of the data and modem lines, The lovpback connections are shown in Figore 1-3,

1.3 SPECIFICATHING
Envirenmental, electrical, and perfortnence specificationy for the DAY 1 are discussed in the follow.
ing paragraphs. )

1.1 HEovironmental R
The DIV operates in an eaviropment from 3° to 37 C {:1! "t 1227 F) :m:i in a rebative humedity of
HFD (o 957 .

132 Elecirical
Power Congumption .15 AE +35 Vdc
R 032 AE +H12Vde

For each line the DEVI ] provides a voltage level interluos whose levels and conpections conform o
ElA standard RE232C and CCITT recommendation V.24, The feads siuspported by the I3V are
ifsted in topic 122, Exch DEY1] mects the L51-11 QBUS Interface speciheation and TEPTSEEILEY (e
unit nad ax gn icterfape, .

L3} Perlormauce
The following paragraphs descrile the DZV1 | pecfoemance ,,apubaht:m anr] restrictions,

1331 Maximom Conligurations — The DZV1?! multiplexer is assipned & device addresy in the fnat-
utg address spuce. The fosting address spece starts at TE010 and extends io 764000, A maximum
configuration of DZV!1s would nol be imited by Aouting address space, but would be limited by (e
fules goveramg an inlermediate size system configuration. Therefare, s maximum of soven DEVI
rultiplexcrs may reside in & aine by four backpiane.

13.3.2 Throughput - Each 1DZV11 is capable of a thronghput rate of 10,970 chacacters per second.
This rate i3 caleulated az Fallows:

{Bits/ Second X Mo, Lines X ﬂtm::'[;ﬂﬂ'] divided by Bits/Characier.
(G600 4 % 23177 equals 10,970 Characters/Second.

For a characier service routing of 100 ps ar less, the device throughput rate car be sustained.

1033  Receivers — The rcecivers provide serial to parallet conversion of 5. 6, 7, 8 lavel code with one
slard space and vt least one stop mark, The character length, eumber of stop bils, parily peneralion and
operating speed wre programmable purameters for cach ling, A receiver and transmilier of & corre-
sponding line share 1he same operabng specd with provisions for cnabiing/ disabiing of thal receive
line,

Euch receiver s doubie-bueffered and has an allowsable input distoction of 43.75% on any bil. Also, the

accumulaicd character distortion must nat exceed 43.75%. Bresk detection is provided on each re-
LEIVET .

b
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1334 Fransmitters — Tho transmitters provide parallel to scrizl conversion of §, 6, 7, & lewel code

with or withaut parity, The parity sense when sebected can be sither odd or even. The stop code can be
gither 1 or ¥ units excepl when 5 leved code is selected, When § tevel code is setected, the stop code can
b sef 10 1 o .5 units. The charocter kenpth, number of ston unils, parity generation and sense, wnd
operating speed are programmable parameters for each line. The operating speed for the Transmitler is
comman with the receiver. Broaks are capable of being tranamitied on any line, The gross sLarl-stop
distortiom for a trensmetter’s TTL. putpat wil! be lesy chan 2.5% for an 8-bit character,

1.3.2.5 Baud Rate Generator - The baud rate peperslor s 8 MOS/EST deviee which provides the
BPZV]1 multiplexer with tull programmable capability Yor operating speed seleciion. Esch line bus un
independent generator capable of producing 1 of 15 selegtable bawd rates, Speed toleranee for all rates
15 less than 0.0% with a clock dury of 50%: & 5%, (Sea below for rates}

1.3.38 Perlormame: Sommury - The fojllowing semmarzes the programmable fextores offered for
each line:

Character length 5 8. 7. ot B ievel eode

Mumber of stop hits l or 2 for & 7, 8 level code
L or .5 tor 5 level code

Parity odd, even ar none

Buud rates 50,75, 100, E34.5, 150, 3080, 00, 12300, 1800, 200, 2400, 3600,
4800, 7200, and Fo0])

Breaks : Cun be generated and detected on cach fine.

L34 Interrupts

The foliowing imterrupts are available on DZVIL.

Receiver Erone interrupt
Crocurs every time & character appeary at the output of the receiver butfer register and the Silo Alann is
disabied. Can be enabled 'or disabled from the bus.

Sibe Alarm laterrupt
Dceurs sfter 16 entries have heen made inte the receive buffer register by the scanner. This interrupl
disables Receiver Dong [nzrrupt and is rearmed when the receive buffer repister has been read.

Tramanit fnterrupi )
Clogurs every Llime the scanner finds a UART bhuffer empty condition, and the trunsmizter contrel
register bic is set for that line, Can be epabled or diswbled from the bus,
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~ CHAPTER 2
INSTALLATION

i1 SC0OPE
Thiz chapler containy the procedures for the wnpacking, installation, and imitiat checkout of the

- DIV Asynehronous Mu]tiplex::.

2.2 UNPACKING AND INSPECTION

The D¥VI1 i packaged ia soordatce with commercial pa::hg:mu practices. First, remove all packing
materiat and check (he equipment against the shipping Tist. {Table 2-1 corntains a list of supplied ilems
per configusation.) Report damage or shortaged to the shipper iminediztely and notify the DIGITAL
represeitative. Inspect all parts and curefully inspect tbe module for cracks, losse components, and
seporations in the siched pﬂthu

23 INSTALLATION PREOCEDURE ’
The following paragraphs describe the instullation of the DZVI | option in an L5I-11 system.

231 Fomper Coafiguratlon
There are 16 machine-insertable jumpers on the M7957T fodele. (Hee Emmng DuLA-M'ISIﬁT 0.0 for
jumper tocations.)

2001 Deerive Operation ~ Jumnpers Wi and W1 1 mugt be installed only when the modute is ased on
an HP270 backplane, or one that applics QBUS sigoals to the C arid D sections of the moduie.

" Table 2-1 ftems Supplied per. Configuration
Quaniliy Description _ A

M7T9ET madule
BCLIU25 cable assembly
H32% g5t connegtor
-H315 o8t connector
Printaet (B-TC-DZVII-(-1} - X
DiZV1l-A and -B

order nurmher M POG2
1 Software kit ZJ25(-RB
1 ; D2V 1 Usst's Guide

' : (FR-DZEV11-LIG)

A |

g
e

21




2112 Modem Control Jumpers — Theré ars eight jumpers which are vsed for additicnal modem
control support. The jinpers labeled Wi throngh Wd connect Data Termine] Resdy 1o Reguest o
Send. This allows the 3£V 11 to assert both DTR and BTS if using & modem which réquites conteal of
RTS8, The remaining four jumpers, W3 through WH, provide connection of the Forced Busy function
to the Reguest (o Sead lead. Assertion of ETS pluves ar ON or BUISY condition 1o the modenss thas
implament. this function, This jumper should normably he col oet uniess the madem has the Forced
Busy fesiure and the syatem softwars is tmplemented to control it These jumpers must be instaled fr
disgrostic testing of the IV I1-B option. {See Fable 2-2, Jumper Canfiguration.)

Tabe 3= Jumper Configuration

Jumper Conneclion Liae

W1 DTR o RTS a3 .
W2 DR RTS 02

w3 DTRw RTS o1

W4 DTR in RTS o

WS RIS FRB 03

Wh RT5ta FB .2

W7 BETStoFB o1

Wi AT5wFB 0o

132 Module Instuliation
To instafl the MT5T modale, perform the foltowing:

l.  Refer to Paragraph 4.2 for descriptions of the address assignmens, Set the switches at E30
s that the module will respond 1o its assigned address. When 3 switch is closed (O}, 2
bipatry 1 1 decoded, When a switch is open {OFF), a binary 0 is decoded, Note that the
switch labeled 1 corrésponds to address kit 12, 2 corresponds 1o address bal 11, ete. (See
Figure 2-1 and Table 2-3)

ALERESS SELLSLOR

AT A1 O A8 . Ak al) AGH ADS ald ﬂ.ﬂ.‘l]
fa] ] 2 1 i n . A k| n q L] ST

- ]
OFEF | . i !

PLE W SR

Figure 2-1  M7957 Address Selection
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 Tahte I-3  Address Swich Selection

EX i
. Sriteh i -] 2 3 4 b & 7 8 9 10
Address | AL | ALE ¢ AI0 | AS A8 AT Af A% 44 43
. 160006 | - - - - - - - - -
160010 - - - - - - - - X
160020 - - - - - - - X -
X 1 N30 - - - - - - - X x
TGN B - - - - - - - X - -
F6ENAG - - - - - - - X - X
160060 | - - - . - - - x | x| -
160070 . - - - - - - X X X
w0100 | - - - - - - x | - - -
P '
ro
wieo (- t- | x | x | x| x | x{xx|-
1637TTH - 1 - X X x X x X X X
&OTE: X = ON
-~ m™ (JFF
~
2. Verior selection .is accomplished by the 8- poarbon switeh at E2. Bwitch positions 7 and $ are
nol uied, Switch position & correiponds te vector bat 3, 3 corpesporads po vector bil 4, eto.
When 2 switch is cloaed (ON), o bisary { 8 decoded. When a switch is open (OFF), a binary
0 in decoded. [See Fipure 2-2 and Table 2-4.)
o
’ VECTIH SELEETOR "
W wos v s el WET ';.IEEE}
] T ) k] a4 - 1] ? &
. ‘ A FCH
Ll gy
- . . . Ma.Los
) Figure 2-2  MT7957 Vector Selection
e

2.3




Table 2-d  Verior Swiich Selection

E2
Seitch 1
Veutor Vg

B
=

g
-t
N
[

<
4

LY
30
3H
KX H
340
A50
ieh
K
400

I § E 1 | 4
B e 2 Ll ol D 2 D | A
3
P B e Gl 0 O e
IHHHH1JFI
A T
IHIHIHI‘HI

ol

760 X
170 X

B

o ot
b
i
bl |

R W B B SR EEC R R RN R R R g L L i G A T T e R L SR TR M R R A o R L MR LR i A Rk L. R

MNOTE: x = O
~ = (IFF

If the module is part of the DZV11-A option, perform siep 3. If it i3 a part of the DZ¥11-B
option, procesd (o siep 4 for testing.

a.  Insert the moduole in a guad QBUS stot of the backplane.

CAUTION
Tomert and renwwe mododes slowly zed carcfully o
avold snagplay modale compoRents on the coard
" puides and changieg swiich settings inadvertently,

b.  Run the DZVI11 disggnostics, MATNDECs DVDZA and RDYDZB, in internal mode Lo

varify operation. Refer to the listing for assistance. ®un at least three passes without
QT

c. Prodeed io qiep R

Insert the HA29 test connector in J1 with the latter side facing up. 11 is the cable connector at
the top of the M795T module,

Inser the module it ¢ quad QBUS slel of the backplane.

CAUTTON
Inserd and remove modules slowly and carefully to

wvold spagging module components on the card
guides aod changing awicck settings inadvertenily.

Fun the DZY11 diagnostics, MAINDECs DVDEA and DVIDZR, in the staggersd mode to

verily module operaiion. Refer 1o the disgnostic lizting lor Lhe correl procedure. Bun al
least three passes withoul evror.

24
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Replace ihe H 320 test comakctor with the Berg end of the BCI 117 cable assembly. Observe
the “This Side Up" wording on the assembly, Refer to D-UTA-DZV11-0-0 for instatiation
help.

Connect the H325 test connector on the Aot line and run MAINDEC DY DFEC. Selact the

cable test poriion of the diagnostice. Three payvses sre requjred without error, Repeat this step
for cach fine.

Run DEC/X11 systems exerenser o verify the absence of QBUS interfercnce with other
System devices,

The V1Y i3 now ready for connecron to cxternal cguipment. If the connection i to a
local termingl thropgh the DZVI11-B option, a null modem cable assembly must be used.
Lige the BOCOAM o BCOAP null modein chbiles for cofinection bebwegn the B3I and the
terminal. The H312-A null modem unit may alse be used in place of the null modem cahles,
if condection is fo & Bell 103 or equivelent modem, install the appropriate line of the RCIIU
connector into the codnector on Uk modetn, A BOOSTY cable may be required between the
BCLI1U and the modem. Reler ta Paragraph 2.3.1.2, Modem Control Jumpers, for selection
of jumpers for modem options such as'RTS and Forced Buzy. All of the cables mentioned,
excluding the BC11L), must be orderéd separately as they ate not components of a standard
DZVI1 shapment, When poasible, run the diagnostic DVDZC in echo test mode to verify the
cable connections and the terminat eguipment.
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CHAPTER 3
DEVICE REGISTERS

31 BO0PE
This chapter provides a deseripden ol each DZV11 register, its format, and Bit functions,

31 DEVICE RECGISTERS

The DZV1 | vonlains sia addressable repisters, A comprehensive picterial of ihese registers” bit assign-
meents is shown in Figure 3-1. Teble 3-1 lists (he registers and associabed X2V 1] addresses.

Table 3-1 DIVIL Regimer Address Assignments

Program ;
Reginter Mnemopic Address Capability
Contral and Status Rapster CS5R TEX XX Read,Wriks
Recedver Bulfer RBUT TeX X N2 Head Only
Line Parumeter Register LPR TAXEX2 Write Only :
Trensmitter Control Repisier TCR TEX XX ReadWrite |
Modem Statws Repister A5SR TEXKNG Erad Only '
Transtnit Data Kegister TDR TEXXXE Write Only

XXX = Selected 1o avcordance with floating devies address scheme.

311 Control apd Stutus Register

The conteal and stetus tegiater (CER} is & byte and word sddreysabls megrater. All bt in the CSR sre
clepred by an pocorrence of AINTT or by setting device Master Clear (CSR 04). The formar is showh i
Figure 3-1 and the bit assignments are hsted n Table 3-2.

32t Recelver Buffer

The Regeiver Buffer (RBUF) is a 14-bit read onlby register which contains the reveived characier af the
output of the FI/FO buifer. A read of the register cauves the character entiy 0 be extracted lrom the
huffer and alf other sntries to bubble down to the Sowest unoccupied bocgtion. Ondy the Valid Data bit
(RBUF 15) is cleared by BINIT ar by setting device Mawter Chear {CSR 04}, Bits 00-t4 are not
affected. The bit assipnments for the RBUF register are hsted in Table 3-3
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Tatile 3-2 CSR Bit Assignmemts

Tile

_Function

03

{i]

o7

08-t5

111

Mot used |

M aintcnance

Muster Clear

‘Mastes Scan
. Endhle |

Receiver
Taterrupt .
Enable

. Receiver Done

Transmetler Line
Mumber

Mot used

This b, when set, loops all the trunsmitter's serial output lcads
to the correspanding receiver's serisl input leads or a TTL
bresis, Whils operating io maintenance tieade, the ElA received
data leads are diszbled, Normal operating mode % assumed
when this bit is cleared, Thie bit is read, write.

When wriklon to a i, geoerates “Entticlize’ within the DZVIL A

-n:ud hack of (ke CSR with thiz bit set, indicates initialize in

:pmguu within.the device. Thisbit is seif-clearing. A1 registers,
silos, and UARTS are cleared with the following exceptions:

1. Dnl:r hit 15 u::lf the receiver buffer regisver (VALID
IJATAY, the remaining bits D0-14 are aot,

£ The high byte of the transmitber u::ml:m] reginfar iz oot
dAeared by Master Clear. :

i, The modem status register is not cleared by Master
Clear.

This read fwrite bit must be sat to permit the receiver and trans-

minet conirol sections to bepin scannibg. Whed cleared, Truns-
mitter Beady (CSE 15) will be inhibitad from setting and the
received chargcter buffers (silos) will be cleared.

This bit, when set, permits the sesting of CS5R 07 or OS5 13 to
generate & receiver interrupt request. This ik is reed wrtte.

~This iz 8 mad only bit that will set when s character appears at

the ouipul of the FT/FOQ bufier. To operate in interrupt per
chatgcter mode, CSE 06 must be set and CIR 1} must be
clesred. With CSR 04 and C3R 12 clewured, churacter Moy mode
would be indicated, Receiver Doiie will clear when the receiver
buffer regfmr (RBIIF) iz read or when Master Scan Erable
{C8R 05) is.cleared. IF the F1/FO huffer containg an rdditional

charaoier, the Reassiver Done fiag will stay cleared 8 minimum

of a4 before presenting thal character.

Tise resd only Hits indicete the Une number whise transrEt
buffer requires servicing. These bits are valid only when Trans-
titter Ready (CSE 15) is set and will be cleared when Master
Scan Enable is cleared. Bit 08 is the least significant bic.
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Fabe 3.2 OSSR Hit Assipnments (Cont)

Bit Title Fanction
12 Silo Enable This is a read weite bit, when set, enables the stlo alarm counter
Alarm to ketp count af the number of charasters stored in the FIFFO

huffer. The counter wilh be cléared when the Sila Alarm Enable
bit ‘iz cleared. Conditioting of this bt must occur prios Lo any
character reception,

13 Silo Alyrin This is 2 read :;l:n.l:.-' Bit met by the hurdware after 16 characters
Rave begn enkered into the FI/FO huffer. Silo Adarm will he
hetd cheared when Silo Alatin Enablte (CSR 12} 15 ¢Ieared. Tins

© it will be resef by a read to the receiver duffer repister and will
not sei poeil 16 additional characzers are sntered into the buffer.
If Receiver Intorrupt Fuablie (TSR 06 i set, the occurrence of
Silo Alarm will generate & pecgiver interrupt requesl. Reception
with CSR 06 cleargd, permils g mode operotion af the Silo

Alprm bil.
4 Transmitier This bit must be st for Transmitier Ready to generate an inder-
Interrupt ‘rapt. It is read/writc.
Enuble
15 Trangmirior This bat iy read only 2o 15 st by the hurdware. This bat wall wel
Roady when the transmitrer clock stops on a Hine whose transmit bufber

muy be fnaded with ancther charactor and whoss associated
TCR bit Is yet. The Tranwumtter Ling Number, speailfed in CSR
08 and CSR 09, is paly valid when Tragsmitier Ready is set.
Tramsmitker Ready will be cleared by ooy of (he followmg
conditions:

. Master Sean Enuble cieared

2. When (ke assoctated TCR hit i3 cleaced for the Line
number pointed to tn CSR 08 and CSR 09,

© A Afthe conciuston af the load nstruction of the trans-
mit dary register (low byte onh

I adbditional feamsnit lines require servics, Tranamilter Bendy
will reappear within t 4 go from the completion of the rransme
data register load ingtruction. The occurrence of Transntitter
R::qd::r with Frunumitter Interrupt Enable get, will genemate a
trasmitler iftetTupd regquasl.
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Table 3-3 RBUF Bit Amignments

Bit Titie Functton

00-07 Received These bits contain the received ‘charzcier, right justified. The
Character least significant bit is bil 00. Unused bits are 0. The parity bii is

10l sHow.

e Received These dits contain the line aumber upon which the afoiomen-
Character tioned character wag recerved, Hit AR is the teast signaficant bit.
Line Mumber

10-11 Mot used

12 : : Pﬂiﬂt—:rrér . This bit i set if the sense-of the parity of the received character

_ dives not wgree with thed designated for that Hae

13 Franung Error Thig bit iz set if the peceived character did not have a stop bit
preseni al the proper time, This bit is wsuadly interpreted as in-
-dicating the reception of a-break.

14 Cverrun Brror Thiz bt is set i the reeeived chgmoler wis preceded by 4 chaisae-

' ter thal was iost due to the inability of the receiver scanner 1o
! service the UART receiver holding buffer on that line.

15 Valid Dats 1 “Ihia bie, wher sel indicaces that the daia presemied 10 bils B0-14
tv-vakd. This b1 permits the use of a charpcter hapdling pro-
grum ihal lakes characters from the FI/FO boffer untd thare
are no more available. This is done by reading this rogister and
checking bit 15 until the pragram ahbtsins a word for which bt
15 is zera.

3.2 Lide Paranverer Rnﬂimr

The line parameter register (LPR) controls the operating paremeters assnciated with cach line in the
DZV11. The LPR is 3 woérd addressable, write only regnater, The fine paramerers (or all lines must be
reloaded following an ogburrence of either BINIT or devies Maoster Clear. Tahde 3-4 lizts bit amsign.

ments,

1,24 'Teansmitter Caatrol Register

The rangmitter conirol register (TCR is a byte and word addressdnle ragiam The low byte of the
TCR tepister containg the ransmitter contral bits whick must be sef 10 initiate transwission o 8 line,
Each TCR bit position corresponds 10 4 kine number. For exumple, TCR bt N corresponds to Jine M),
bit 01 so iine D, ete, Seting of a TCR bit causey the tranemitter seanner clock ig stop ifthe UART for
thin line hos A tranamit baffer empty condition. A aderzuptwill then be gtnnmlar.! il Transmatier
intercupi Coable i set, The scanner clock will restart when either the transmit dats register is loaded
with a character or the TCR hit s cleared for the line on which the clock has stopped. TCR hits must
nn]].r be cicared when the keannet 1% 1100 mnmr—_g,, (ie., Tezosmitiar Ready s sel o Muster Scan Enable
15 chenred. }
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The TCR hits 2re represcnted in bigs 00-03, These hits are read fwrite and are cleared by BINIT ar
device Master Clear. Biws 0407 are unused and read s rero.

The liigh byle of the TCR regisker contains the writable modem contol lead, data terminal ready
{{YTR). Bit designations are &9 follows;

Hir
0B

0%

10

11
12-15

N3 e

OTER Line 33
DTFR Line Ot
TR Ling 2
DTE Ling 03

Inuged; read s zeTo

Assertion of a DTR bit puts an ON condition on the approprizte modern circuit for that line. DTR
bits are resd Swrite snd ace cleared only by BINIT. Tumpers bave been provided 1o allow (the Reguest
1o Send circuils (o be asserted with Data Terminal Ready asserticns,

Tabe 34 LII'E Bil Asalpnmienis

it Title Fumction
-1 Parameter Line These bits specify the line number for which the parameter in-
Mumber formuation (ki 3-12} 15 to apply. Bit (0 @ the l=ast significant
brit.

0t Mot uped hEust always be written as a zero when specifying the parameter
lirie mumber. Writing this bit 45 1 pne will extend the parameter
line aumber Reld mio roneastenl nes. Puramelers for lines
00-03 will not be affected.

0314 Character These hits are set to receive and (ransmit cheracters of the

Length length {excluding parity) as shown helow,
04 o3
0 0 5 hit
] i & it
L L 7 hit.
; [ # hit

05 Stop Code This bit sets the siop code length (0 = § unit stap, 1 = X unit
stop or E.5 unit stop il & 5-level code i3 employed).

s Parity Enabic If thiy bit iy sct, cheracters transmitted on the ling have an ap-
propriate parity bit affixed, and characters received on the line
have their parity checked.

oF Ddd Purity If this bit iz sel und bit D6 iy set, characters of odd purity are

penerated on the line and meotning charscters are eapacied bo
have odd parity, If this bit i3 not set, but bit 06 is set, characters
uf even parity are generated on the tine gnd ineoming characters,
are expeécted (o have evenr pasily. I bit 06 15 not sel, the setling
of this bit is immaterial,
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Table 3-4 [PR Bit Assignments (Coat)

Bit Title ‘Functoh
-1 1 Spoed Codé The state of thede bits determine the operating speed for the
tramsmhitter and receiver of the selected tine,
11 10 1] o8 Baud Rute
0 0 i { a0
4] (1] ¥ | 75
0 0 1 i) 114
0 LI 1 ! 1345
0 i 0 0 150
0 1 0 1 300
) ! 3 0 a0
0 ! 1 1 1200
I 0 g ik LI
! 0 0 t 20400
4 0 I H 2400
I 0 I i 3500
: [ ) 0 4800
. ] 1] | 206
] i 1 N Qa0
3 i L I Trvalid
12 Boceiver Thiz bit musi be set before (the TART receaver lome cilt ax-
Enabilc semble characters from fhe serisl input line. This bit will be
clesred following a BINIT or device Master Clear.
L13<15 Mot used

325 Modem Status Reginter
The mrodem status register (MSR ) ia 2 16-bit read anly register. A read 1o this register resulis in the

status of the readable modem control leads, Ring and Carmier. The ONM condition of 2 modeom condrol
lead s interpreted as o logical one. Bits D407 aad 12-15 are unused and reed as a zero, Remaining bit
designations arc as follows:

Bit
o0
3|
0z
13
- L1
O

0

10

1l
f2-15

Mame

Ring Line 00
Fing ¥ine 01
Ring Linz 02
Ring Line(3

Linused; read as zero,

Carrier Lins00
Carrier LineH
Carriar Line £
Corcier Line 03

Ulpusanl: read as 7oro.




326 Vraosmit Data Repister

The transmit daty rl:glatﬂ' (TDR) iz a bvie xnd wiird addrl:h.uahlﬁ write i ;ﬂ} repister, Chavacters for
trensmession ere loaded mto the Iﬂw byte. TR bit (30 is the leas: significant bat. Loading ol a
cheracter shanlf occar only when Teanstilter Ready (C5R 15) is set, Thut character which i loaded
ince this register is directed to the line defined in CSR bits (¥ and 0%, The high byvte of the TR, is
testgnated as the break control regiater,

Euch af the Newe muilig‘:jexcr lines hat & uurr:ﬂi:lundirig bredk bt for (that kae. TOR BLOR represenes
the break bed foc line 00, TDE bt 08 for line 04, ete. TDERE bils L12<[5 are unused. Selting 4 break B
will fores that line’s awtput to space, This condition will remain natil cleared by fae propram. This
register is vleaved by BINIT or device Master Clesr, The break contenl register can be utilized
regardless of the state of the device Maintenance bit (USSR 03).
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T CHAPTER 4
PROCEAMMDPNG

4t SCOPE :

This chapeer contding infdrmation for programeing e DZEYIE in the most «fTicient manner. To do
s, the programming conteols coust be fully naderstood, The following prragraphs Jdiscwss the DEYEL
fram the programming paint of view and deseribe recommended progremming methads

42 DEYICE ADBEESS d||.EIS»!ﬂ.'u'rI"-i]fln'I[-.'3‘4"['5

The device address assipaed to the DZVIL residés in the floating addvess space uf the L31-1. This
address space ranges from 16000, 12 (63776, Each MV 1T reguires inerements of 10y address loca.
tions and =he firsc aption should he conligured with an address of 16014, The intizl configured
address assumes that the sysrem consists of only TXEV 115 in the Moating address fetd. ITcthe DLIV)E
aption is akso cosfigured in the Doaridgaddress feld, asaen the DZVT1 sn address which estabiishes 2
gap of [y address locations between the Last :DL‘-‘r’H pid the first DFEYEIL For example: I the
system consisted of cne DUV tocated a8 16010y, the XAV T showdd be coefigured with an addrass
aof 1600,

41 INTERRUFPT VECTOR ADDRESS ASSIGNMENTS

The DIV device veclor address is selecred from the flodcing vector space, This space ranges from
address 300 o addeess TT6y. Each DZY11 requires increments of 1, pddress locations for its two
contiguous interrupt vectors, if the IXAV11 is the only option in the flosting vector area, contigien it
for a vector af 300, 17 there gre optione other than the DEV] rescding n the Noating vector ares,
other configuration rndes mast be applied. When conbigoring the device veclor, onky the Brst vector
eddress mus! be considersd, The first vector, or base vector, must statt an a Zere bovndary.

A zero bovndary is one which has the three Feast significant bits equal o wera, The secord vaetor is
gontrolled by the first veotor and datg bit G2 Dhata bit 02 & generated by the MT237 hardwvwrare.

Any option ahead of B2V in the floating vector space winek is not tn the configuration should not
occupy any vector spaug gpp. For example, il only one DEV1] 1 in the system the vector {or 1the
DZV1T should be 300, The simplert cage i3 a5 follows:

Dption . Address Veciar Comeseat

GAP 1600143 - Mo QBLUS compatible DN
GAP 160020 - Mo QBUS compatible DH]
GAaP 160} - No QBLS computihle EI-".'H 1
AP La00H) - Ko DIWVI]

- GAP L6005 - Ma Q818 compatible DL !
AP TA0TMED - Mo QBLES compatsble EK 11
CGAT ' GO - Mo QBUS compatible DMCI
BZYLI 1GATEH} 300

AP 1601 T - Mo more DEY s

dal
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Exach DZV11 requires twa intertupt vectors, ong far the transmitter scction and one for the receiver
section, If simufizneocus intercepd requests were penerated from sach section, the receiver section
would have priority in placing ils vector onto live LET bus. A receiver interrup to address X X0 will be
penerated from having either a Recoiver Done (CSRE 07) or Silo Alarm (CSR £3) occutrence. A trens-
midter mterrupl b uddress X X4 will be generated by Trangmitter Ready {(CSR 15). Additional prereq-
uisites for gemerating inlesrupid are Lhat the individusl interrupt enabls bits (CSE 6 and CER. 14) be
set, The recommendad method of cleariag idlerrupt enabie biis is ko first raise the processor states
word to fevel four, next clear these interrapl enable bite and thett lower the processor status word o
mero. Using this method prevents false interrapts from being gensrated.

4.4 PROCRAMMING FEATURES

The DZV] ] hos severs] programming features that allow control of hawd rate, character length, stop
bits. parity, fnd intercopls, This seclion discusses (he application of these controls te achiove the
desired operating parameters. : '

4.4.1 Baud Rate _

Selection of the desired iransmnssion and reception speed i3 cantrpfled by the conditions of bits G8=11
of the LPR. Table 4-1 depicts the required bit configuration for sach operating speed. The baed rate
for gach ling is the same for both the ransmitier and receiver. The recerver clock 19 termed on anpd off
by setting and cherring hit 12 in the LPR for the selected line.

Table 4-] Bapd Rate Selection Chart

Bits
11 10 o [i1:3 Baud Kate
0 f 0 ] &0
0 0 0 I 75
0 ¥ g ) 110
0 0 ! 1 134.3
g i i} 0 150
0 1 ] 1 00
o 1 ! 0 600
0 1 1 1 1200
l- 0 o 0 1500
1 0 0 1 HA]
1 h 1 D 2404]
1 o ] | 1600
1 1 0 i} 4R}
1 1 0 1 UK
1 i 1 L1 QLK)
1 1 1 i Mot uzed

442 Characier fength

The selectivn of pne of the four available character lengths is controlled by bits 03 and 04 of 1the LPR.
The hil conditions for bits 84 and 03, respectively, are as folkows; ) (5-fewel), 01 (G-leveld, 10¢7-
lewel), and 11 (R-level), For character lengths of 5.6, and 7, the high-order bits of the received cheracter
are Torced Lo zeTo.
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The lengih of the stop btla tn & serial character lilrmg is dedermined by bit 05 of the EPR. H'I:ul N5 a
v, the dtop length 6 one wnil; bit 05 381 10 A one selects o Z-unit stop wnless the S-tevel character
bength (hits O3 and 04 at zere) is selh:ted, i!‘l which case the stop bit lengsh s 1.3 anits,

d.4.4 Parity :

The pariky aption .if s.f.}mted try kit 06 of the LP'R. Parity iz enodled oo 1rﬂns.m_bssmﬂ and reception by
setring bit 08 1w a one. Bit 07 of the LPR allows seieciion of even or odd parkty, and biz &6 must be sel
fur bil U7 Lo be significant. The parity Wit is generated and checked by hardware and cloes not appear in
the RBUF or TBUF, The parity ecror (bit 52, REUE) flag is set whan the reseived characrer has n
pAEHY ¢ITor,

4.4.5 interruptu
The receives intercupt enahie (FAE} and silo alarm enable {S-*l.l'} pits in the CER control the circum.
stances upon which the Y11 reegiver interrupts the LSE-11 processor.

F e If RIE and SAF are both clear, the DEV] ] never interruplts the LS 1. processor, 1n this case, 1w

g proprem most peciodically check for the availability of dawa in the silo and empiy the silo when data is
present. If the program operzies off a clack, it skould check for charagters in the silo a¢ least af ofien as
the tinee it takes for the sifo to fill, allowing a safety factor to cover procesaor Tesponse delays and time
to empty the ilo, The RIXONE bit in the TRR will ged when o chaaerar-is available in ihe gifo. The
program can peradieylly cheek. this bit with o TSTH ar BIT iesituction. When RDHONE is zel, the
proerem shoold empiy the silo.-

If B1E is set and SAE is clear, the DAV will interrept the LS1-11 proeesaar io the 1AV reeriver
vestor sddress when RPONE 18 szt inddcaling the presence of g charocter at the bodiom of the sifo.

o The interrupt service rouding can obiain the characier by pecfomming & MOV ingtruction from the
RHLUTF. If the program then dismisses the intertupt, the DZV] 1 will interrupt when another character
iz availahle {which may be immadiately it additinnal characters were placed in'the =ilo whike the inter-
rupt was being serviced.) Alwernatively, ihe-intarrupl. service routineg muy respond o the interrupt hy
emiptying the diln before divminging the interrupt.

If RIE and SAE are boih sel, the DEV] ] will interrupt the L5I-1F processor to the DEVL] receiver

vector when the silo alarm (SA]-bit-in the TSR i set. The §A bit will he set when 16 characters have

been placed in the sifo siftes the lest time theprogiam has eogessed the RBUF. Acceswing the RBUF

jpr— will elear the BA bit and the associated counter. The program shoukd Eatlow the procedure desenbed in

- Paragraph 4.4.6 (o empty the silo completely inrsponse (o aslo aarm miereepi. This +i] ensture Lthat
uny charecters placed im the silo while b is being emiptied are processed by the program.

. ™NOTE
. Hf the program processes valy 16 eatries in response
to each sile alarw laterrupt, cherRcoers ooednp
s while faterropss dre being provessed will bold up
withowt tefag counted by the sllo almem circeit.and
the silo may evgntoally m-e-rﬂr.m withnut ﬂ:e atarm
+ heing imwed. )
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If the sila alarm mterrupd is vsed, the program will not he inverrupted if fewer than e charmcters are
meceived. I order to respond to short messages during perivds of moderate aelivity, the L81-11 pro-
gram shauld periodically empty the sile. The scannmg periodd will depend on the required respansive-
fess do received characters. While the program is emprying the sitc, it should ensure thet DZV 1
receiver ciecrupis ore inhibited. This should be done by raising the L3I-11 processor priority. The siio
alarm intereapt featore can significasntly reduce the LS1-11 processor wwerhead rcqmrr:d by the DZV1 1
r::.::»:rdby cdiminating the need to enrer and exil un interrupt sevvice rou unc each time a character iz
TECELY

The tranumitter intertupt enable (TIEY bit controls transmitier interrupts 10 the LST-11 processor. IF
enabled, the IXZV11 will interrapt the LSI-11 processor at the DZV1] transmitter interrupt veclors
when Lhe Lrunsmitter ready (TH YY) bit in the CSH s set, indicating that the DZYI L is ready Lo accep
d character 1o be ansmitied.

d.4.6 Empiving the Sl :

The program csn empty the siio by sepeatedly performing MOV instruclions [rom the RBUTF to
temporary tlorage. Tach MOV instroction will copy the bottom character in the sile so it will eot be
lost and will clear out the botiorm of the gile, allowing the neat character 1o wove down for acoess by
subsequent MOY instruction. The program can determine when it has emplied the sile by testing the
data valid bit in cach word moved o of the RBUF. A zeto value indicates thet the silo has beep
emplied. The tear can be performed conveniently by branching on the coadition vade folowing euch
MOV instruition, The TST or BIT instruction must oot access the RBUF becsuse these instructions
Will culise the next entry in the silo to move down without saving the current bottom character. Fuer-
thermore, following a MOV from ihe RBI1JIF, the nexi character in the sile will not be available For at
least ong us, Theeefore, on fast CPUs, (he peogram must tee suflicient instructions ar NOPs to oreure
thut succeskive MOVs from the RBUY are separated by 8 minimum of one xg, This will peevedt a false
indicalion of dn empey silo,

44,7 Transmitgag o Characher

The PTORTUM controts the DZEV1 transmitter l.hrm.gh four regigters on the QBUS:  the control and
status register (CSR), the ling parametet reaister [LPR)Y, the transmat control rémster (TCR), and the
Lransmil cate register {TEIR).

Following DXV 1L initializetion, the program must wse the LPR to specify the speed and character
format for cach line {0 he used and mus: set the master scan eoabie {MSE) bit in the CSR. The
program should set the transmitter interrupl enable {TIE) bit in the CSK il it wunts the DFEY11
Lrunsmitter te operate on'a program interrapt basis,

The TCR is used te enable and disable transmission an each line, Ome bt in this repister i3 associated
with each line. The program e set snd clear hils by wsing MOV, MOVEB, RIS, BISB, BIC, and BICB
instructions. {If word instructions are used, the line enable hits and the DTR hits are simultancousky
asccessed. )

The DEV] | transeaitter is comtrolled by @ scanner which is constaniby looking for an enabied tine (fne
cnxble bit se1) which hus wr empty TART transmitier bueffer, When the seanner finds such 2 lige, il
lracls the numiber of the fne into the 2.bi transmil line oumber (TLINE) feld of the CSH and sets the
TRDY bit, interrupting the E51-11 processor if the TIE bit is set. The prograns con clear the TRDY bit
by moving a character (ot the indicated line inte the TBUF ar by clearing the line enable bit. Clearing
the TRIDY bid frecs the scancer to resume its search for lines needing serviee,
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T initiaee irasmissian on an idle line, the program should set the TCR hit for that Line and wait lor
the scanner Lo roguest service on the ling, as indicated by the seanner loading the number of the hineg
into TLINE and setting TR 13Y. The program should then load the character to be transmitied into the
THLI F by umng a MOVE instruction. [T interrupls are o be wsed, @ convenien way of starting up o loe
is to set the TCR bit in the main program and lei the pormal tronsmitter inrerrupt routine load Lhe
characeer into the TBUF.

NOTE
'I'hemnmnav find & diffesent line neefing mervice
brfore 1t fods the line belng started ap. This will oc-
cur H other Hnes request service béfore the scanmer
can find the lne befme started. ‘The program st
wlways check the TLINE Geld of the CSR whea re-
sponding to TRDY to emsare it oads characters for
the correct ine. Agpsuming the program services lines
ay regoested by the scanner, the acanner w3 oveoiy-
. alky Rsid the line belng starced. Ef several lines require
shrvice, the scanper will reguest service in priority
order a8 determined by line aomber. Lime A has the
. Bghest priority and lme [ the lowesi.

To continue ranamission on o hine, the progrem shoold loed the aext charscier o be transmitted inta
the TBUF each time the scanner peguesis service [or the line as indicated by TLINE and TRDY,

Ta terminats Lransm:iﬁ.';i.:ln: on 4 ling, the program loads the lsst charaecter normadly and waits for the
scanmer to tequest an addibional character for the line. The program cleats the line enable bit an this
timne instesd of loading the TBUF.

The normal rest coadilion-of the transmitted data lead for any ling is the one state. 'The break bits are
uged to apply a continvous 2ero signal to the line. One bitin the TIXR is associated with each line, The
bine will remain in this condition as long as the bit remains set. The program should use ¢ MOVE
tratruction to access the BRK biw. I the program continues g foud charactera for @ line after seiiing
tha break b, fransmiter operation will appear rormal 1o the program despite the foct that ne charac-
ters can be transmitted while the line i3 in {he continnous zero sending state, The program may use 1his
facility tor seading precisely timed zeto signaly by setting the broak bit and wvng tfransmit ready
inferrupts as a timer,

1t should be remembered that each line in the DZY11 is dodble buffered. The propram must not sel the
HEK bit tao seon or the bwvo data characters preceding the break may oor be transmiteed. The pro-
gram must alse ensure that the fine retusns v the one state at dhe end of the z2ero sending period before
transimilling any addicdonal data characeers, The following procedure wifl accomplish this. When the
SCAnmCT requests service the first vme after the program has loaded the Fast dats cheracter, the program
shoutd Ioad an all-zero character, When the scanner requests service the second fume, the program
shoufd set the BRK bit for the line. At the end of the rero sending period, Lthe program shoeuld ioad an
all-zero characler Lo be lransmitted. When the scanner reguests service, indicating Lthis character has
begur transmission. the program should clear the BRK bit and load the next data character.
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The program may senst the stute of the carrier snd ring indicstor signals for each data set and may
conttol the state of the duts terminbl ready signal to each dats svet. The progrem dses dwo registers o
acpesg he DZYE] data st control logic, Thete are no hardware isterlock s between the data set control
topic and the receiver and transmitter logic, Any required conrdinstion should he done under program
ooired,

Fhe dara termmmel tendy (DTR) bats in the TCR are resd /weite bes. Satting of cleaving 2 bad in this
repister will tuen the appropriate DTR signal on or off, The program miy acpess this repister with
word or byle isstructions. (If word instructions are nsed, the DTR aad line enable bits will be simulia-
noously accessed .} The DTR bits are cleared by the INTT signal on the GHL'S bur is not cleared if the
program clears the DIEVET by setting the CLR bit of the CHR.

The carrier (CO) nad cing (BRI bits in the MSE are read-only bits. The proprom can dewermine (he
curcenl state of the carrier signal for 2 line by examining the appropriate bit in the MSE, It can
determine the current state of the ring signal by examining the appropréate hit of the ring register, The
PTOgram can cxamine these regaters separatety by using MOVE or HETE instructions or can cxamine
them as a single §o-bit pegister by wsing MOV or BIT instructions. The DEVT 1 date set control logic
does not intercupt the LSI-1 1 processor when a cacrier or ring signal changes stale. The program
should petiodically sample these registers (o determine the current statns. Sampling a1 a high rate is
not RECTSIATY,
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DEVY | ASYRCHRONOUS MULTIFLEXER Reader's Comments
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Y our comments and suggestions will help us iz our contivvous offort to improve the quadity ead osefulness of our
pablications.

What is your general resction 1o this manual? In your judgmenl is ik complele, socurate, well organized. webt
writies, elc.” Is it eusy louse? _ ...

= —

What featvres are most wsefu]? e — -

ey

FALE . ——

What Taolts ot errors have you founrd i the menoad? N o

? Bmidinin i il e

i Dloes (his matwal sutisfy the need vou think it was intended to satisly? - e

T

Does ie yatisly pour needs? W hy?

T

ST e P

Ee

O Please send me the curreit copy af the Technieal Docuenioniiot Caradoy, which contains information on
t the remainder of DIGFITAL s technical documentation.

Name Ztrec
Tille iy ..
Company Reate/ Couniry
Depariment —— Zip

Additicnal mpiai af thiz docwment are available from;

Digitsl Equipraeat Corporation
444 Whitney Streat

" Northboto, Ma 01532
- Atenbon: - Communcdations Servieess (NR2/MES)
#7 . Custorer Services Soction

COrder MNa. - .Eﬁ'.—ﬂ;"'l'.ial.rﬁ"ﬂﬂl
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Mayancd, Masspchaselrs 0f 754
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