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CITAPTER 1
GENERAL DESCRIPTION

L1 INTRODUCTEON

The DZ(11 is a € bus option, T sulline 15 shown in Figure 1 1, The INA T s an asynchrmous
multiplexer that interfaces hotween a C-hus processor and four asvochironcus serial data communicalion
lines. The D201 communications interfaces are compatible with RS 232-C [¥,23) and R5-423-A
{¥. 107 X.26], Thare is caough mudem control Lo permit diakup (auto answer) operatiom with full-duplex.-
moxdems*, such a5 the Boll madels 103, 1123, 212 or equivaleat. 'The devise, however is nol intended [ur
“ws2 on publiz enmrmounication scrvices o countiies where It may vot meet the requiremenls or slluchment
apprereal, Remoete full-duplex, working a3 o conrrol (master] station over private lnes, is also possihle Lo
point-to-point ar multipaint cperution. Figore 1-2 shews some possible apphications for the DEZGH | ina
- bus syeLom.

All the DFOQ 1 parametens can be easily eonteolled by soframre, T'hess parametery wre:

Buwd rate

Character Tenglh

Mumber af stop bils For each lipe

Cnublinge of purity checking Tor each line {odd or even)
Enabling of runsmiller and receiser interrums,

Addibicnal Testures nclude:

Limited mesdem conleol
Aot Teceiver bhawd nae
Break peneration amd deleclion
Silo bulTerime of meosived dala

Line turmacoumd

# & & 4 @

The TFONT 15 propram-compatible wilh (e O-us DAY 1L
NOTE

For detaily of the B3106 modole variafions, see
Fiyores 2-1, 2-2, und 2-3.

Dommenis describing the DA T are:

A1 Asnynehronows Mullipleser Llser's Guide - ER-DECH 1-LG
T2F11 Asynchronows Mulliphesir Techical Mamal - EE-DFO01-TW
Field Mumtenane Printsel - MP-01795-01

A1 Maintenumee Curd -« ER-DZC}] 1-MC

* The DFG) T mruierm cortmol shres el aapperi bal dwabes, apenaa i U seeanday oas:oieend-receive opernticn nvrilnbe oo
s maders Ganchoas the Tl 20020, .

1-1
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1.2 PHYSICAL DESCEIFTION
The DZC} 1 is made up of two compoaents cononectad by a ribboa calde. The components are:

1. M s,j.11_g]n dunl-beight module, 21.63¢13.2 cm (8,313,117 inches), called the M3106 ardule, Al
inpul and owtput connections are available an a 40-way connector, This module incldes all active
ciccuiley, inchiding the line drivers and receivers.

2. A distribution panel 6.7x%5.3 cm (2,633.3 ) that conains Four fitersd Piype connectors. and 2
40wy ribban connector that connecrs to the 3106 modale,

NOTE

A G172 Grant Continwity eard may be naeded.
Refer tn Sactign 2.3.1 for an expianaiion.

L AL | REMOTE
|
TELEPHTINE
| 1 INC
_ |oara{. | mara HERIO T E
T sET L SET TrHAINAL
i |
- 02Ut
C BN e T | Lo
pa ~ | TERM. | |
|
P -5 I oaTA [ ]
2E1 § SE1T

| DIul ™~
TFIFPIIGNL i

| LINE a—
| .

1 RS

LEl.%1
ENRTOM

LEI-11
SYRITHM

N —

Figure 1-2  DZEQII System Applicatinns
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1.2.1 DZQ11 Configurations ) o
The basic oplion supplied ia the DZQ11-M and iz made up of the [ollowing: -

V. Logic Module M3106

2. User's Gunbe EK-DZQ11-UG
3. Maintcnunce Card EK-DZQ11-MC
4.  Tumaroumnd test connector H322

The basic option (DZQ11-M) can be supplicd with one of five cabinet Kits for installation inte different
sysiems. Thesc are:

CR-DZ1-DA (21 -inch cable), cxample of use - PDP-11/235
CK-1>Z31 1-DB (I 2-inch cable), cxample of use — MigroPDP-11
CK-DZQ1 1-DC {30-inch cabie), cxample of use - FDP-11/23+.
CK-DZ(11-DF [36-inch cable}, example of use - PLXP-11/R2
CK-DZ0()11-D3 unshielied option [BCLIU-25 cable}

LA L Bd =

The first four cabiner kits arc almost identical except for (he length of the Mat ribbon cables, and the
addition of an adapter plate in the CK-DZQ11-DC. They are made up of the following:

1. BCU5L-xx cable (5= NOTE)

2. K215 ling-tboopback commecion

3. The distribution pane! — 70-19964-00)

4, Mounting holts und washers for the distribution panel,

A system integrated DZQI L option is a DZQ11-DP.
NOTE

The dictribution panels provide noise filiering
_ and static discharge protection gn the communi-
cations lines. The -DH version has an adapler
plate which aflows the pareel to be monnted in the
PDP-L1/23+. :

BCDSL- xx eables are su pplied in different lengths
lfor each kit as previowsty specified.

The CK-DZQLI-D3 cabinet kit is a cable assembly made up of four cables, with D-type commectors at
one end, und Lhe vther end connected b0 a sacket which s in the module connector, This kit docs ned
provide noise fllering or static discharge protoction on the communications lines.

1-4
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Figure 1-3 FElements af the DZQ11 Option
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1.2.2 [loterface Cables
The coonections from the DZQ11 use 25-pin male subminiature D-type connectors as epecified for

R5-232-C.
Cireuit AA (CCITTY 1013 Pin | Protective Ground

Circuit AB (CCITT 132 - Fin 7 Lignal Ground
Circuit BA ¢CCITT 103y Pin 2 Transmitted Data -
Circuit BB (CCITT 104) Pin 3 Beceived Lrata
Circuit CD{CCITT 108.2) Pin 20 Diata Terminal Ready
Circuit CE (CCITT 125) Pin 22 Ring Indicator
Circuit CF (CCITT 104) Pin B Carrier

NOTE

Sigual ground and protective grouad are connected
together, through tho chassis, by jmmper W1 on
the 70-19964-D00 disiribution panel.

1.2.3 Test Conaectors
Fipure 1-4 shows the teo aceessory tost conncolors, H32% and H3I25.

The H3ZY9 plugs into the module IS0} connector and connects line 0 to line 1, and line 2 10 line 3.

The H325 plugs into an ETA conncotor an the distibution panet, or BC11U-25 cable assembly, o
loopback data and modem signals over a singke line. The loophack connections are shown in Figore 1-5.

HIZE : HiEd

Figure 1-4  Test Connectars H325 and H329

* 'L"'f'iTT. The Intermational Conanitative Coramiftge for Telegraphy and Telcphony is an advisory commiitee
created upder the United Mations to recommeand warldwlde standards.

16



H329 STAGGERED TURNAROUND

TAAMNSMIT U

LTA A

= RECFIYE 1

= HIMG 1

RING ) 4+— .

—= LARAIER 1

CARRIER 7 =

"RECEIVE & =

bTRA

TRAMSKIT 1

MOTE:
LIME2®3 ART STAGGERFD IN THE SAME WaY,

H325 LOOFBACK COMNECTIONS

74
SCE ————m

ECT -‘IE-

17
SCR

11
SEC XM ————m

12 .

SEC ACy

AT OATA ?—P
ALY [ TA 34'
AED 7O SEMD 'i—'"
CLA fo SEND LI
CASRAIER

MEW GYHC 4 .

OATA SET ROY —2 o Wi JUMPER MAY BE
REMOVED OR
oTH 20 o o INSERTED
23

Figure 1-5  Loopback Connection
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13 SPECTEICATIONS S0
Envinmmental, ekeclrical, and pecformance spesifications for the DZCGIT ure listed in he following

"parapraphs.

1.3.1 Fuvironmental

Slorape temperatire -M] degress © w66 deprees C
{40 depreey T lo L3] depress T

Opetaring tomperatine 3 depreses O Lo 30 deprees O
{41 degrees F o 122 deprecs F)

Relative humasdity Willin the ranpe of 104 fo Y53% nmm-condenying, ol o maximilm
wel-bull lemperature of 32 degreey C (91 deprees F)ound a
i dew point of 7 degrees O (36 degress T7).

MNOTE

Digltal Equipment Corporation normalhe defines the
operatlng tewperature range for a system as S
degrees € o 50 degrees © {31 degrees F o 122
deprees F). The 17 degrees U (50 degrees F} differ-
cie between the upper lindts quoted allows for the
leapecature pradient within the syatem hox.

The maximum operating temperatures must be derabed by 18 depmaes CF L0000 m {1 degree F 1000 fr) N
operation at high altitwde sites. "y

13.1 Elecirical

Pawer gonsumption 1,100 A uL + 5 ¥ do typical
0236 A al + 12 Y do iypeeal

Q-hus Inading OQubus ae Jonds 1.5 ac loads
. Qbus de boeds - 1.0 de loads

1.A.3 DPerfornmnce
The following paragraphs describe the DZAN 1 performance capabilities aod restioiclions.

NOTF.

All revisions Lo the M3106 module are of equal
funcltionality and peclormance,

1331 [Interfaces — The DEQ1 | module inleclwes direcily 10 the Q-bos, This includes (-bus variations
with 22-, 18 and 16-hit addreysing:. :

L. &ystem Bus lnterkace

The DZ011 module inlerfaces directly  a Q22 or other -z via cooneetars A and B, The
mudok: meety the DIGITAL O-bus specitication,

2, Serial Interfagos

The DFQL| serial interfaces comply with u subsel of EIA/CCITT standards R§-232-0/V24. .
The elecirical churucterislics wre oumpaiibls with BLA/OCITT seandards RS-232-C/V28 and
RS-423,/ V10 {unbalunced inlerluce).



1.3.3.2 Maximum Configurations — The DZ{11 muldplexer is assigned a device address in the
foating address space. The floating address space starts at TR0G 10y and extends to 7637 Tég. Maximum
configuration of DZOQ1 Ls is nol limited by foating address space, bt is limited by the rules controlling a
gyseem confipuration of average size.

Ar ihe DZO ] needs one backplane AB slot-pair, it i= physically possible to mount:

a  Two M3106 modules in a PDP-11/23-5
e«  Three M3 106 modules o a Miero/PDP-11
+«  Fuour to Ove M3106 modules in a PDP-11/234

These numbars are fhe abzolete maximum, because of the limiled aomber of T0-19964-00 distribution
panels Lhat can be installed in.the rear panel of the mounting hax. These numbers may also be limited by
lhe available capacity of the power supply, if other optiona ave installed in the mounting o,

1.3.3.3 Throughput - Each PZQ11 is capable of a throughpul of 10 970 characters per second
{chars s}, This rate is competed as follows.

{Bitsfs  number of lines ¥ dirgctions) divided by bits/char
[9 600 < 42 2)T equals 10 Y70 chars/s, at 5 bits/char with one start and one stop bitand no parity.

The full devies Lhruughput can only be maintained when a charicier -sorvice moutine takcs 100
micrseconds or lezs.

The DZQI | has a maximum non-standard data rate of 1% 300 bawd At this rate the throughput is 22 625
characters per second.

1.3.3.4 Recelvers — The recefvers perform seriab-to-parallel conversion of 3-, 6-, T-, or 8-ievel code
wirth one statt bit and at least one stop bit. The character length, number of stop hits, parity gencration, and
operating speed are proprammable parameters for each line. Both the receiver and the transmitter of a
comesponding line share (he same operating speed, and the receiver line ¢an be enabled or disabled.

Each receiver is dogble buffered and has an acceptable input disvortion of 43,7 5%, on gy bil. The sum of
the charagter distortion must also not exceed 41.73%. An cxception to this is the stop bit. The stap bit can

toletate an error of 509, that i3, the receiver will accept a stop bit a5 ghort as one half of a bit period. Break

detection is provided on each receiver via a register bit, Ln addition, the configuraton of switchpack E13-9

and E13-10 can cause the processor oo boot o halt when a break is detected on line 3.

1.A.55 Traosmltters = The wransmitters provide parabtiel-o-serial conversion of 3=, 6, 7 or 8-leve|
code with or withowt parity. The panity sense, when selected, can be either odd ar even, The stopomie can
be either 1 or 2 units except when 5-level code is selecred. When 5-level code is selected, the stop code can
Be set to I or 1.5 uwhils. The character lenplh, number of stop units, panty penerabon and sense, and
opeerating spesd are prorrammahle parumeters for each line. The operating speed lor the ransrmiler s
common with the receiver. Hreaks can be transmitted on any line. The meximum start-stop distoriion fo
the output of a transmitter is less than 2.5%, for an &-hit characher.

1.1.3.6 Baud-Rate Generator — The baud—rah:. generators are eompletely programmable. Each line

haz an independent penerator which can select 1 of 16 haud rates, Spocd tolerance for all rates is beller
than 0_3%. The baud rates are ahowm in Section 1.3.3.7.

1-9



1.3.3.7 Performance Sammoary — The Following lut shows the proprammable features oflfered [or each

Lirse,
Charaeter length S e T ar Bl code
Wurnbir af slap hils .1 of 2 for 6, T-, or S-lovel codo.
L o 1.5 for 5-level code
Parily Odd, cven, or none
Boud cowes S0, 75, 118, 124.5, 1514, EHJ'IJ,. G0, T 200, 1 800, 2 O, 3 400, 3
. a00, 4 B0, 7 200, ard 9 6400 (and nrm-standard 19 204073
Breks Can ke generated and deteeted on each line

Linz 3 haz a hardwan: resprmse tn detected beeaks which, when-
enabded, may generatc 3 HALT or BOOT. This facthty can be
scleoted by sanitches.

1.3.4 Imterropis
The following intermupts are available on the DZGHT.

1.3.4.1 Reetiver-Done [nterropt — The receiver-done interrupt occurs every time a character
appears el (he ourpur of the receiver buffer register and the sile alarm iz dizabled. The receiver-done
inteerupl cun be enabled or disabled from the bus.

1.34.2 Silo-Alarm Ioferrupt = The gilo-alarm iiterrupt accurs after 16 entriza have been made into
the reccive bulfer cegister by the secanner, This incerrupl disahles the receiver-done inberrupt, and i armicd
again whon the receive buffer register has been rend

13.4.3 Tranemit Inierrapt — The transmit intermupt oocurs every time the scanmer finds & buffer-

empty condition, and the transmitber control register bit is zet for that tine, It can be enabled or disabled
from the bus. :

L-10
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CHAPFPTER 2
INSTALLATION

2.1 BCOPE

This chapier contains the pmcedures for the unpm:kmg,. instzllation, and initial checkout of the DEOI1 ]
asyncheotous multiplexer. It containg information on the following

Device and vector address selection
Recommended cables

Teating after instaflation _
Floating address and veeior ssignment

2.2 LUINPACKING AND INSFECTION

The DZQI11 is packed fullowing normal commercizl pmkmg pTactlcr:s Tl::u unpack, fArst emave all
packing material and check the equipment agaimst the shipping list. { Table 2-1 contains 1 list of zepplicd
items per configuration.) Report any damage or shortages tothe shipper immediately and inform the focal
DIGITAL office. Examine all parts and carefully examing the module for damage, loose compoenents,
and breaks in (he etched paths. ' .

CAUTION

The M3106 is supplicd in a protective aleeve. Do
notremove the aleave ontil you are about to install
the module. Pratect the module fram static during
inatallation.

WARNING
The prowvedures deseribyed ie this chapler involve e
remorval of Lhe system covers, agd shouwld be
performed only by rained personpel.
ATTENTION
Les procédures décrites dans ce chaplire nécessitent:
I'enlévement des capots do systéme. Elles pe porarmomt
érre effectoées qoe par du personoel quallfé,
YORSICHT!
Bei der Ansivhrong der in dizsem Kapitel
heschriehenen Anweisungen muossen die

Hymtemahdeckongen entfernt werden. Dies sollte sur
van gescholtem Personal ausgefuhrt werden.

2-1



i ATENCION!

Los procedimientos descrltos en este capifolo
incluyen el desmantaj: de Las cublertas del sintema ¥
debe ser realizado solamente por personal estrenado.

ADVARSELL

Ifulye de procedorer, som er beskreset i dette kapitel,
shal svsiémets beskvieizesplader fjeroes: detle bor
kun wdfsres af personer der ved hvordan detie skal
LB, :

WAARSCHUWING

Bij de procedures die in dit heeldstuk worden
beschreven dienen bepaalde delen van de
systeemomhniling te worden verwijderd: dir mag
witsluitend worden gedaan door opgeleid personeel,

VaAaROTTUS!

Tdssi lwvossa kovatol Loimeonpireer Liittyvar
jirjestelman sunjakansive irrolinmiseen, Alnoastaan
konlofettu henkilikunta san Suorittaa nam3i
Minenpirest

£E I )

TET M, ZED MR L FCD 20T
i Twm s Ed, AElrL SERMo SR
MEk o THIHTTEEL,

2-2
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ERR LT

OD*O2INT N7 N13173 .17 37391 T1WINAA [v11uE
B (el o 1 et T L T B | Y T e T N e e T Py R 1)

ATTENZIONE -

L procedura deseriila i guesto Capitola compurta s
Hmorinne delle coperlure ¢ deve essere exegoity sole
da personale specializzato,

ALMWARSEL
[ detie kapitlet heakrives bl. o bronlan man fjerner
debislege romdt systemet. Detie arbelder md hare
utlores &7 fagfolk.

AVIS0

€3 procedimenios descritos meste capitulo respeiinm
i forma como S pefitam as protecgpios do ssiena.
Dada s sua especiticidade, recomemlumos gue %2ja
executado por pessoal especializudo,

YARMNIMNG

T detta kapite] beskrivs hur systembusupan Las bort,
Deita Caar endast utfocras av uilbifdud pecsonal.

2-3
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Table 21 [tems Supplicd per Coafiguration

DZ11-M Base Option

Dreseription _ Craantity

M3 106 maduic 1

H3129 wst connectar |

3Z(11 Usee's Guide {EK-DZQ 1-UG} _ 1
CK-DZQLL-DA/DB/DC/D3/DF Cabiaet Kits Quantity
[eseription : DA DB DC D3 DF
701996400 Jistribution panel 1 1 1 - 1
T4-2R6E4-01 adapler plate ' - - 1 - -
BODSL-1K 21-inch cable 1 - - - -
BCOSL-OL 12-inch cable -1 - - -
BCOSL-2F 3inch cable . - - 1 - -
BCI1U-25 cable assemably oo~ o~ 1 _
BOD3LA33 30-inch cable - - = = 1
H3Z5 test connector ) 1 I -1 1 1
QUIFOAALE-00 serews 4 4 g - 4
90-06021-01 srashers | 4 4 08 _ 4

24
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2.3 INSTALLATION PROCTDURE
The lolkwing paragraphs describe lhe wslallation of the DECL | ophon n » O-bus system.

All vartalivos have the sume Tunetiwnalivy. For the DE3GTE vereiones, the sddress and veclor swditehpacks
are E28 and E 13 respecuvely, while those (or cthe DC TR vecsion are ELY and T .

Fignres2-1 and 2-2 reler ta the module varivtons Lhai use the TICI6TR wate array. Figure 2-1 rofers to the
rarsicn that nzes the socket mounted DC3IATH, while Fizone 2- 2 refon: 1o the vemsinn chat uacs the aurface-
monnted IDCIGTE, Figore 2-3 celers W the M3I08 vwaralon thal uses the THCMNES pacc
ArTay, :

All other compements discuysed in this mamal have the same component mumbers for all three varitions,
with the excoptiom of jumpers W14W17, Theae four jumpers are nor available oo he socker-mounted
DC36TR variatikm (Tigure 2-11, and must be inscalled on the other twao wersions,

2.3.1 Modem Controd Jumpers -

Thers are eight jumpers oo bot modole versions whick ure wsed for mesdem contral. The jumpers [abkelled
W1 o W4 link the Diata Teeminal Ready (DTR) circuil Lo the Reyuest T Send (RTS) irewit. This aliows
the DAQLL w azsert borth DTER and ETS when using rmodems thal oved conlral of BTS. Thess jumpsery
nmisc b ingtalled for mnpiag che cable and exiernal dingnostc preoorers. The Giue jumper. W G W3 link
the Foreed Busy {EB] circuits to the RTS circuits. When these jurnpers ars ionstalled, wsserline an RTS
cireufc alen plages an ON or BURY level en the covvesponding FB ciecuil. Jumpers WE Lo WE wre nol
installed in the faztory; therofers, they need o be added ihis sipnal is requived by the paclicwlur rmasdern
ueec. Tahlz 2-2 ahowa che jumper line agsipnmeants,
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Table 2-2  Jumper Configuration

Jumper Comnection Line
Wl BTR o RTS 3
W2 TR i RTS 2
W3 TR i BTS 1
w4 TR i RTS il
w3 ETS iz FB 3
Wi ETS w TR 2
wa ETS w FB 1
Wi RTS w FB i

2.1.2 Muodule Installation
“To tnstall the M3 106 modole, perform the following.

Lh
r

NOTE

This checkont pracedure should be pecformed by
trained moiatenance persannel only.

CALTION

Switch olf power before inserting or removing
modules,

The M3106 is a fine-line-etch PCE. Handle it
earefally to aveld damaging the otch.

Take anti-static measures to pratect the module.

The Q3-bus Interrupl Acknowledpe and the DMA Grant signals are daisy—chained through the
AT slots of the G bus backplane, [fa DZQ]1 is followred by a quad-wize opticn in un AB/AR
(QAQ) backplane, it may cavze an AB slof-pair 1o be left vacant. In onder to muintain the
conlnuily of the daisy chained ng,uals, a G172 Gitant Continuity card should be installed in
lhe vacant A shot,

Eefer to Section 2.4 Far descriprions of the addresy aasipnmaenls. Selihe address switches so thar
the module respands to its assigned addrass. When a switch is closed (DN}, 2 binary 1 is
sncoded. When a awitch is open (OFF7, & hinary 0 is encoded. The swilch oumbered 1 is
cotnected to address hit 12, 2 v connected b adedress bil 11, and soon (Table 2 4,

The ather 10-position awile hpack perlorms the vegtor selection, Switch nosition 7 s nod wsed.
Switch pawilion 6 19 conneetesd Lo vector bit 3, 5 is connected tovegtnr it 4, and so.on. When s
switeh ia closed { ON ), binary | i encoded. When a swritch is apen{ COFF, s binary (s enooded
{Tuble 25,

Puositivn 8ol the veclor selection switch is @ eet awiteh which can disconnect 1he DZQLL
oscillawor (o all ciecoitry, Malke surg chat thiz switch s in the ON position Detore
installation

[Pogiticns ¥ and 16 af the vagtor selection sedtchpack controls Lhe DIQI 1 eesponse 1o A Break
charaeter received om Ling A There are three valid eplicne: ITALT, BOWOT, and no response,
Table 2-3 lists the switgh sclectioms.



Tablz 2-3 Break Character Response Dptlons

Switch Effeet of Break Character on Line 3
g 10 '

OFF OFF Noeffect . {normal operation)
OM  OFF Causes Processor to halt {specific application}
OFF OMN  Causes Processor to bogt {specilic spplicalion}
ON ON Hlegal Condition ;

Meake sure that +3 voits is present hetween AAZ end pround and that +12 voles iz present
betwesn AD2 and ground. Measure at the nearcat accessible poind, if the backplane caonot be
accessed

Remove power and insert the module in an AR slot of the bacirp!anl:.

Apply power and make sure that the +5 volts and +12 5olts is preseot with the module
intatled.

CAETTION
iasert and remove modules slowly and carofully to
prevent damage to the modoie components on the

card gaides, and to avold changing swhich selectionr
in error.

TIHE SIDE WP

MA1aE WODULE !
f CARF ASSEMELY

Figure 24  TIZ01 1 Tnatallation {BO11L-23)
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Table 2-4  Addross Switeh Selectlon: K28 on 50-16374-01 Fich Revikinns and ELT oo 50-16374-02
Fich Revisions

- M5B ' . L5B
w615 [1era|izlniw|ele|7|8slslala]z|rio
IR ERERE SWITCHES wolo|olo

SvITCH ' LEVICE
NUMBER 1234|5678 |9 |19 anpress

17780000
ON | 17780010
] 17760020
QW | ON | 17760030
O 17760040
DN QN | 17780050
JoON [aN 17760080
o= Jow | on | on b 17780070
COEN 17760100

onl| . 17760200

On { ON 17760300

Jow | o 17760400

ON oM 17760500

QN | ON 17 TGOB00
O | ON | ON ) 17 7&0700
oM | oM On | ON | ON | ON | ON "17TEATR0

Or (O | O | ON [ O | ON [OM | ON | 17783TT0

OM = SWITCH CLOSED TD RESPOMD TD A LOGICAL 1 OGN THE BUS
° K151 BIL
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Table 2-5  Vector Switch SL‘-l.l:l.'-:li.l}.ll: E13 on 50-16374-01 Eich Revisions and K1l on 50-16374-02
Eich Hevisions

M3E LEH

am——

wliafaliz|ifwe|oa|7r|6e]|s|ajalz|1]|a

c|lo|o|o]lo|o| 0 p@m—SMWTCHES —{150| D | O

SWITCH YWECTOR
nomeer | V|21 3| B | apomress
ON | | 100
ON | O e 310
QN | OM OM | 320
aN | oM OM | ON 330
an | om o | 140
AEFER TO - On | DN | O M 350
SECTION 2.3.2 ON | OGN | oM | ON 360
FOR SETTING ON | oM | On | on g on a7o
OFE13-7TO10 ON 400
1)) (] 500
oM | O B0
or | ON oM 700 ]
oM |on]an [on| on 780
on|on]on | on| QN | ON 770

0N = SWITCH CLOSED TO PRODUCE A LOGICAL 1 0N THE BLS
. ) W B

2-12
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233 Tcating DZQ11s in PDP-11 Sysioms .
The following disgnostics are aveilahle to test DZQ1 15 installed in PDYP-11 systems. DZITA and
CATDZD are ooly used when a link bebtween two processors is to be besbed,

CVIIZA, DZVII/DZ]] Logic Test — Part 1
CVDEZR DZVII/DEZQ]] Logic Test — Pant 2
CVDEC DEZVI/TYZQ) 1] Cable/Echo Test
CXDZB DECX/11 Mndule

- DEITA hl:rpmnr.s.uur Test Program (TTEP)
DVDZD Owverley for ITER

2-13



S

Test the optiom as fulluws.

Run diapnostics CVDZA and CVI¥AHK in internal mode, 1w verify operatikm. Refer 10 the listing
for more help. Run atl least thece passcy withuul errar.

. 1nsert the H32% {est connector in 1t with the letler side facing up. J1 is the cable connector at the

top of the M3106 module.

Run CVDZA and CYDZE in the seaggered mode, 1o verity moduke operatum. Refer to the
diagnostic luting fur the correct procedure. Run sl deast (hree passes without errar.

If the unshichied cab<kit (D13} wersion ia weerd, meplace 1he H329 tost connectur with the 40-way
conneetor end of the BOCLIU cable assembly, Follow the “This side up” instroction on the
asscmbly. Reler w Fipure 2-4 for asscmbly und interonnection inseructicns. '

If the cab-kit versivns CK-DZQ11-DA, -DB or -DF ate used, feed the cable theouph e rear of
the cabinet and vonnect i vy the distribation punel. Mownd the distribution panel in the opening at
the rear of the cabinel

The -1¥C versiom 35 peovided with an adapter plute W il the large opening in a PDP-11/23+,
sanunt the sdapter plate on the distritntion panel, with four of the cight serews provided. Mount
the distributkm pune] as described ahove.

Connectthe H323 pest conneetor on the fivst tine and run diagnostic CVDEC, Scloct the cable-
test part of the diagnostic. Three passes are needed without errer. Repeat this step for cach line.

Hun the DECX/11 systcm cxerciser to verify the absence-of Q-bus interference with other
syulett devices, ) : .

The DZQ 1 is now ready for connection o external equipment. Tf the connection is to a lacal
terminal through either of the bee optons (BC1LU-23 or T-19964-00), a null modem cable
aszembly mustbe used, Use tha BC22 A, BC22D, or BUOIP null madem cables for connection
hetween the option and the terminal. The HI 12- A null modem unit may also be used in place of
the null modem cables. ) '

Connections berween the option and a modern shoudd be made using a BC22E or BOOA T cable.

Albol the cables referred to, with the exception of the BC 11 L-25, must be ordered separately as
they are not conponents of 8 AQ1 | oplion,

If 8 terminal 15 availabibe, mn the ciiagnn-srju CVDZC in echo-test mode to verily Lhe cable
ﬁ'.l-nl'll_:li.'fti.ﬂ'ﬂ!i und {he rerminal equipment.

2-14



23,4 Teeting o Micro¥AX Syetems
The fallowing diagnostic tests are available for teating DZQ11s in MicroVAX systems.

EHXDZ DZVil/DZ011 Test
EHEMY  Macroverify - MicroVAX System Test

Macroverify ia a slundalone diaggnostic which containg 8 DZVINDZQ1] test module.

Refertothe appmp:i:-.ltn diagnostic listing orto Chapters 11 and 14 ol the MicroVAX Oemer's Guide, for
derails of how to run ERXDZ and EHERMY. '

MicroWVAX digmmostic desling 15 deseobed inoyour BMicroWAX TDiagnostic Maintcnance [MIJM)
packaee.

24 DEVICE ADDRESS ASSTGNMENTS
Cn LINTRUS and ©)-bus systems, a tange of addreases (xxxbO0 Oy to xxxb37 76y ) in the top 4K words is
assigned as fioating addeess space (xxx means all wop address bits = 1.

The firgt part of the list of options (sufficient to include the INZQL LY which can bz assigned floating device

addresses is given in Table 2-6, “Rank” gives the sequence of address assignmesnt For both Q-bus and
LNIBLIS optinns.

IF addresscs are assigned according ta defined rules, configuration programa can check which opticns are
insialled in & system. Having & combined list allows us t0 wie one set of configuration rules and ane
vonlipuraiivn program for both Q-bus and UNIBLIS systoma.

2-15



Table 2-6 Floating Address Assignments

Rank Drevlce : Size Modulus
(decimal) (oetal)
1 il 4 words 10
2 [H11 & wonds 20
3 D 4 words _ 10
4 DUll, DUI¥11* 4 words 10
3 DUPL1 4 words 10
) ' LKIlA 4 words 10
7 DMC11/DMRII 4 words 10
B BX11, DZE1],
DZQHIYDZVII*
. DZR _ 4 words 10
* Q-bus device

For examplc, the address aszignment sequences could be:

UNIEUS )-bus

D11l No Q-bus equivalent of T2J11
DHI No Q-bus equivalent of DHI11
D11 No Q-bug equivalent of D11
DUI1 DUvll

DUPLL Ma Q-bus sguivalent of DUPTL
LKILLA Ma Q-bus equivalent of LK11A
DMC1 Mo Qrbus squivalent of DMC
DZI1l DZ3] and so oo

Devices of the same type are given sequential addresses, therefore all DIV 13 in 2 pystem will have lower
addresses than DZQ] 15 or DZVI s

For the purpose of address assignment, DZ s and DZ Y115 are considered az devices of Lthe same type.
The column Sizefdecimal) in Tahle 2-6, shows how many words of address gpace are needed [oe gach
device. The column Modufus'octal) is the modolus used for starting addressos, Forexample, devices with

an octal modulus of 10 st start at an address which is a multiple of 10z, The same tule is used wselect a
gap address (see assignment ruley) aflar an opion, or for a nonexistent device.

.14



The assipnment rules are as follows,
I, Addresses, starting at xux60010, are assigned aceording o the sequance of Tuble 2-6
2. Option and gap addresses are assipned acconding o TJ:||: octal modulus a3 follows,

& Devices with an actal modulus of 10 are assigned an addrers on 4 10y boundary (the (hree
lovrest-arder addreys hils = 0)

b, Devices with an octal modulus of 20 are assigned an addeess on g 205 i:rnunﬁarg.r {the four
lorresi-order address bits = ()

Aab

Address space equal o the device's modulus must be allowed for each deviee which is
contwecrad to the bus

4, Aone-word gap, assigned according to rule 2, must be allowed after the last device of each type.
This gap conld be bigger when nile 2 is applied to the following rank

5. Aone-word gap, assigned according to rule 2, tust be allowed for cach unuied rank on the Ligtif
' a device with a higher address is used. Thiz gap could be bipger when rele 2 is applied to the
followiog rank

Two examples of address assignment follow. Tabie 2-7 shows addresyses for a system with one DUV
and one DZQ11. Tible 2-8 shows addressas for a systermn with no DUV and pwg D2 15, Note thal
where there iz no -bus device at a specific rank, the UNTBUS device parameters must be used (o assign
the gap: Yector assignttents {see Section 2.5) are alun shown in these tables,
Tahlz 2-7 is sr-uppn::rted by a descriplion of huw 1o upply the assignment rules.

Tabkle 2-7 One DUYV11 and Qpne DEQ11

Rank - Address Dicsignation Yecior

I ¥xxB0010 DIl pup

2 ¥xxh020 DHI | gsp

3 »xxBO0H) ) D)L gep

4 xxxBH40 LoUvll a0q
xxBO0AN DUV gap

5 xaxB0060 DUPLT pap

b xaxa 0070 LKI11A pap

7 xaxb0 00 DACL] pap

¥ xxxb0l 10 DEQl1 } ~ 310
axxd0] 20 DZQ11 pap

The first floating address is 760010. As 3 DJ11 has 2 modulus of 10y, its gap can be assipned o 760010,
The ncxt, available Eocation bevomes TR,

As s DHI I has 4 modulus of 20g, it cannot be assigned to T60012. The next modulo 20 bemundary is
160020, sa the [YHI 1 pap is assipned ta this address. The next available location is therefore 760022

A DO has amodulus of 10g. It cannot be assigned 1o 760022, 1s gap is therefore assigned 1o THOO30.
Tie nexi avaleble location is TEHJ 32,



The DUTV1 1 has 2 modulus of 10g. Iicannot be ussigned o 7a0032. Itis thercfore nesipned to TO0040. As
the 517z of DUY! is four words, the next available address is TH0050,

There is nos=cond DUVIL, 30 agﬁp must be left to indicate that there are no more DUV 1s. As TAH)50
is on a 10y boundary, The DUVIT gap can be. assigned to this. The nexl available addross is 76005 2.

And so o,
Table 2-B8 Two DZQL1a
Rank Addrees Designation _ Veetor

1 oD DJ1L gap

2 xxx&(020 _ DH11 gap

3 4% L LELE D11 pap

d Axx60 40 - DUYLL gap

i Axx6 000 DUFL] aap

6 b ODEN LEI1LA gap

1 BT _ DMCLL zap

8 xaa B0 4} o 1st DZQ)11 300
4 xxxb0110 2nd DZD11 310

xxxb120 DZO gap

2.5 INTERRUPT VECTOR ADDRESS ASSTGNMENTS , ' _
Addresses between 300g and 774k ure desipnated as the [oating vector space. These addresxzes are
assigned in sequence as in Table 2-2.

‘Each device necds two L6-bit torations for each veotar. For example, a device with one receive and one
transmit vector needs fowr words of veolor space.

The vector assignment rules are as follows.
1. Egch device occupics veclor address space equal to “Size’ words. For example, the DLVLL-J
pocupies 16 words af vector space, TE its vector was 3(y the next available vector would be
2. j'lithi%e are no gapy, except those necded (o aligh an octal modulus.
The vector addresses shown in Tables 2-7 and 2-8 are as.sig,ue-d accordingz 11':.. ttieze rules.

Table 2-% First Part of Q-bos Veclor Address Assignments List

Dievice Size . Modulus
- {decimal) {octal}

GLY11-] 16 10
DLVLI DLY11-F 4 10
DEY11-B 4 10

" DEY11 4 - 10
DLYI11-E 4 10
VEYI11 it 1
EWvl1l 4 10
DUV 4 10
DZV11/DZO1] 4 10

2-18
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CHAPTER 3
DEVICE REGISTERS

3.1 SBCOPE
Thiy chapter deseribes the format and bit limetion of sach repister in the DEGH L.

3.2 DEVICE REGISTERS i
The DFQ11 contains six addressable registers. Figure 3-1 shows the bit assipanments of these regmsters
and Table 3-1 lists the registers and related DZQ11 addraszes. ,

Table 3-1 DZ{11 Register Address Assignments

Register Name Muoemonie Address Propram
Capability

Contral and Statux Reg, C5R TEX AN Read/ Write
Receiver Buffer REUF TOM N2 Fead Onhy
Line Parameter Register LPR TRE N2 Write Only
Tramsmitter Control Reg. TCR - TeM N4 Fead"Write
Modem Status Register MEK ToXXME Fead Only
Transmit Data Register TR ThM XA Write Cily

XXX = Belected in apreement with (he Noating device au._lr.'r.ress sy_s{em.

1.2.1 Control and Siaios Register )

The coniral and swatus repister (CSR) can be addressed with & hyte or ward address. All bils in the TSR
are gleared by an cccurrence of BINIT, or by scthing deviee Master Clear {CSR<04>. The format is
shown in Figure 3-1 and the hit assignments are listed in Table 3-2.
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Table 3-2 CSE Rit Assignments

Eit Title Funciion
< 02:00> Mot used
<0 Maintenance This is 3 READYWRITE bit, When sct it luops the serial cutput
{MAINT} cammections of the transmictter 1o the comesponding serial input
connections of the meeiver at the UART, (Used for loopback test
only. )
<04 Master Clear When wrilten lo & 1, this bit generates ‘mitialize’ withinthe X203 1.
(CLR) A read-back of the CSR with this bit set indicates initialize in
progress within the device. This bit is self-clcaring. All repisters,
silos, and UARTs arc cleared with the following cxceptions:
1. Only bit 15 of the receiver hufTer repister {I_Z'lata Valid) i=
cleared; the other bits (< 14:000>] are not.
2, The high hyte of the transmitter control registér is not cleared by
Master Clear.
3, The modem status register is not cleared by Master Clear.
<05= Master Scan This read/writs bit must be set to permit the receiver and transmitter
Enable concrol sections to stant scanming, When cleared, Transmitter Ready
(M5E) [CSR</15>) is inhibited from setling, and the received characier
huffers {silos) are cleancd
<06 Receiver This hit permils the peneration of an inperrupt, when CSRZ0T> or
Interrum CSR- [ 3> is sec This hit is read write.
Enable
{RIE)
<7 > Receiver Done This 15 a read-only bit that is set when a characler appears at the
(RDONE) autput of the first-1n/first-out { FIFO) huffer. For the DZO1L to run
in Lhe interrupi-per-characker mode, CSR<062 must be set and
CRR<712> must be cleared, With C8R<062> and CSR<I12>
eleared, character-flag mode is indicated. Receiver Done clears
when the receiver buffer register (RBUF) is read or when Master
Scan Enable (CSR<037) is cleared. If the FIFO buffer conlains an
additional characier, the Receiver Done flag muy stay clear for up
1o F microsecomnd, while that character nwney oo the bottom of the
FIFO.
<D Transmitter These read-only hits indicate the line number whose transmit buffer
Line Mumber neads servicing. These bits are valid only when Transmétter Ready
{TLINE B and  {CSR<{15>) is scr, and are cleared when Master Scan Enable is
TLINE A) cleared, Bit <082 ia the least-significant bit,
< 11:10= Mot uzad
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Table 3-2 TSR Bl &s:sI_g'nmeuts (Cont)

Bit . Title Funetion
<12z Silo Alarm This is g readwmite bit. When set, it enahles the silo-alarm and
Enable prevents RDONE (bit <07>) from causing imerrupts. TF the
(SAE) receiver interrupt enable bir{bit <06 ) is set, SAE enables the silo-
' alarm{bit < 133 to generate an interrupt after 16 siloentries.
S Silo Alarm This is 2 read-only bil &L by the hardware after 16 characters have
(5A) been entered into the FIFQ buffer. Silo Alarm is held cleared when
Siko Alarm Enable (CSR<122] 15 ¢leated. This bit is cleared by a
rcad tothe receiver huffer repisier and does nol setuntil 15 additional
characters are entered into the bulfer. I Recever Interrupt Enable
(CSR<062) ig set, the occurrenes of Silo Alarm generales a
recemver internupt request. Flag mode operation of the Silo Alarm bit
is permitted with CSR(M> cleared.
ol e Transmitter This s a read/write bit which must be set for Transmitter Ready to
Lnterrupi gETIeTAtE Al intermip,
Enable '
{TIE)
o Transmitter This read-only bit is set by the hardware when the transmitter
o Ready " scanner stops on a ling whose transmit buifer may be loaded with
{TRIY) another character and whose related TCR bit is set, The transmiter

line number, specified in CSR<09:08>, is only valid when Trans-
mitter Ready is set. Transmitter Ready is cleared by any of the
followring conditions;

1. When Master Scan Enable is cleared.

2. When the related TCE. hir iz cleared for the line number
pointed o in CSRC0908=

It additional tran=mit lines need service, Transmitter Ready appears
ggain within i .4 microscconds ofthe com pletion af the “transmit data
register load” instruction, When Transmitter Ready ocours with
Transmutter Interrupt Enable set, a transmitter interrupd request is
peneraled.

122 Recciver Eoffor
The receiverbuffer (RBUT ) is & 1 &-bit read-on v register that eontains the received character at the culput
af the FIFO bufter. A read althe register cavses the character encry o be removed From the bulfer, and all
ather enlries o shifl down to the Iowest location that iz not ocoupied, Owhy the Data Valid bit
{REBUF< 15> is cleared by BIMIT ar by setting device Master Clcar{CSR{ﬂd}} Birz < 14002 are
Aot affe-.,tﬁd The bit amgnmmls far ihe RBUTF cepister arc tisted in Table 3-3,
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.Table 3-3 RBLIF Bit Assigonmenls

Function

Bit Title
<07:00> Received
Charactar

(RBUF D<T0)

<008 Becerved
Line Number
(RX LINE B and
RX LINE A}

<110 Mot ured

<12 Farity Error
{PAE ERR)
< 13 Framing Ervor
) (FRAM ERR)
'i-lli} Owverrun Error
(OVRN ERR)
15 Dala Valid

(DATA VALID)

These hils comtain the received character, rigll.Ljustjﬂed. the least-
significant hit is bil <07 For short characters, hits that are not
used are logic low. The parity hit iz not shown.

These bits contain the line aumber on which the Received Character
was received, Bit <<(87> is.the least significant.

This bit is zct if the zenee of the parity of the received character d;:u:s
nct agrée with the parity defined for that line.

. This bit is set if the received character did not have a stop bit present

ar the mrrecttlme This bit is usually interpreted as indicating that a
break has been received

Thia bit becomes set when a received charaeter is overamitlen in the
LJART buffer (hy a following character), before it Hax been
transfermed by the scannor to the FIFQ,

This bit, when set, indicates that the data in bits <2 T4:00> iz valid.
This bit permits the use of 8 charagtor-handling program which again
end spain tekes charactems from the FTFO buffor unit there are no
more availzble. Thiz iz done by reading this regizter and checking bit
<152 uniil the progeam geks a word for whieh kit <132 is zero,

3.2.3 Ling Parameter Regirter

The line parmmeter register [LPR) cnn'r.mls the operating parameters relatad o each line in the DZQ11.
The LPR must be addreased with a word address and is & write-only register, The line parameters for all
linez must be loaded again following an oceurrence of either BINLT ordevice Master Clear, Table 3.4 Lists

btt assipnmants,

Table 3-4 LPE Bit Assignmenis

Funetion

Bl Title

<] M Parameter Line
MNumbear
[LINE B and
LINE A)

<02 Mot uged

These ity gpecify the line number for which the parameter informaticn
(bits <Z12:3>) is b2 apply. Bit <00 i the least-significant kit,

Must ulwuyy he written as a zero when specifving the parameter line
number. Writing this bit as 3 one extends the parameter line number
[eld into noncxisteng lines. Parameters for fines 00 to 03 are not
ulfeeted.

)
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Table 3-4 LPR Bit Assigomenis {Cont)

Rit Title Functinn
< (4032 Character These hits are set to receive and Lransmit chmners of the length
Length {except panly) shown below, )
(CHAR LGTH
B and CHAR Bic 04 BiL 03
LGTH A)
0 0 3-hit
Q 1 G- hit
1 d T-hit
1 1 2-hit
<D5> Siop Code This bit s&ts the stop code length: 0= 1 unit stop, 1 = 2 unit stap {or
(STOP CODE) 1.5 unil stop il a 5-level code 15 usad).
<6 Parity Enable If this bit is set, characters transmifted on the line have an
{PAR ENAR) appropriale parity bitadded, and characters received on the live have
their parity checked.
<07 Odel Paniy LEthis l‘.!IIE]ﬂ ket, characters of odd parity are generated on the line and
{ODD PAR) incoming characters are expected to have odd parity. If this bit iz not
set, but bit <062 is set, characters of even parity are generated on
the line, and incommg characters arc expected to have cven parity, If
it <06 > ig not acL, thet the setting of this bit will not have any effect.
« 108> Speed code The state of these bits detormines the nperatmg speed Tor Lhe
{SPEED CODE  tansmilter and receiver of the selected line.
D 1o SPEED '
CODE A}

Duud Rule

—_
—_
—_
=
=
Wo
=
L]

5
73
10

134.5
150
300
400
1200
| &00
2000
2 400
3 600
4 KOO
T 200
% 600

19 BOO

e R e I B R B e R
— — = Do gD e = T T

R - =TTy
—_— e e D — O — D — D D

* Mot suppored.
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Table 3-4 LPR Bl Assigpments [Com}

Bit . Tide Fanetlon _

L e Receiver This bit must be set before tI:L;.: UART racawﬂr logic can assemble
Enablad characters from the serial input line. This bit is clea.rad following a
(RX ENAB) BIMIT or device Master Clear.

<1513 Mot used

NOTE
The M3106 moduole can be modifled by jumpers
WO 10 W13, a0 that eode 1111 selecis baud cates

other theo 19 S, This modification B ool suppasted
by DIGITAL.

324 Tradamitter Coatrol Reglster

‘The transmitter controd register {TCR) is a byte- and word-addreszable register. The low byte of the TCR
contains the transmitber control bils, and must be set to start transmizsion o 8 ine, Each TCR bit posilion
is related to a Hne sumber, For exampde, TCR-T00> is related to lime 00, bit < 0> toline (], and soon.
Betting a TCR bil causes the trensmittar scanner clock to atop if the UART for this line has a *transmit
buffer emplty” condibon. Ao interrupt is then genemted iF Transmittsr Inberropt Enghle iz set. The scanner
chock restasts when either the ansmit data regiater (TDR) is loaded with a character ar the TCR bit is
cleared for the e em whieh the clock has stopped. TCR bits must mrnh.r be cleared when the scanner is not
running, (that is, Transmitter Ready is sat or Master Scan Enable is cleaned).

The line enahle bits are represented in TCR-0:3:00 >, These bits are read/write and are cleared by BINIT
or device Master Clear, Bits << (704> are not used, and are read as zero.

The high byte of the TCR ragister contains the modem control sipnal (hal can be writlen, data lerminal
ready (DTR). The bits ars defined as follows:

Bit Mame

ZDE DTR Ling (0

<D DTR Line 01

<10 DTR Line 02

<11> DITR Line 03
<1513 Mot used; read as zero

Asgertiom of'a TR bit creates an ON comdition on the appropriate modem cirenit for that ling, DTR bits
nrcmadfwntﬂ and are cleared only by BIMIT. Junpers heve been pmnd:dtualluw the RTS circuits to be
assnerted wsing DTH assertions.



125 Modem Status Register

The modem statnz register { MSR) is a 16-bit read-onty register. A, read to this repister gives the status of
the modern concrol signals that can be read, Ring and Carrier, The ON condition of & modem control signal
iz interpreted us alogical one, Bits <0704 and </15:122> are not used and arg n:al:l as & zeto, The other
bits are defincd as Eollows:

Bit MName Bit Mame

<[} Ring Line 03 - < 0B Carrier Line ()

< = Ring Line (. <05 Carrier Line 01

<3 Ring Line 02 <102 - Carvier Line 02

<03 Ring Ling 03 1] Carrier Line 03

<0704 Mot used; read as < 15:12= Mot used; read as zera.
ZETD

A28 Tragsmit Data Regi:!ter

The transmil data regisier (TDR) is a byte- and word-addressable, write-onhy mgme:r lﬂla.ractcrs for
tranumiaon ore loaded vt e ow e, TDR-<IN= is the 'ImL—mL,mﬁl..:-ml bir Loading of a characeer
should oocur valy when Transmiteer Ready (CSR -1 5= i5 set. The character that s loaded mto this regiseer
is routed 1o Lhe Jing defined in CSR<0%0%>, T'be high byte of the TDR s defined as the break contrel
Tegister.

There is a cormspondiog hoeak bit for each of the for multiplexer lines. TOR <0B> represents the break bi
fur line 00, TOR 0% for Line 01, and 50 on, TLR-215:12: are not wsead Selling a beeak bit forces the
output of that Tine. 10 space, This register Is clearcd by BINTT or device Muaster Clear. The break contral
terister cun be used regardless of the state of the Matntcnance bit {CSR<03=)



CHAPTER 4
"PROGRAMMING

4.1 SCOPE
Thix chapter comiging informatikm for programming the 122017 efficicntly, The fallowing paragraphs
divcuss the O 1 from the prowramming point of wicw and describe reconumended programming mocthods, -

42 PROGRAMMING FEATURES

The DZOQ1] has some prugmmn‘nng features (hat allow contral of baud rate, charseter length, alop brts,
parity, and intetrupta. This scction discusses the applu:atmn af these controls to get the wanted operating
PaTameters.

4.2.1 Taterrupts
The Receiver Interrupt Enable (RTE and Silo Alarm Enable { SAE) bitz in the CSE control the way that
the DX I recciver intemupts the Processor.

IFRIE and SAFE are both clear, the DEQ[ 1 never interrupts the processor. In this event, the program must
regulary check that the data is available in the silo, and empty the silo when data is present. i the program
uperates from g clock, it shoukd check for characters in the silo at least as often a5 the time it takes for the
silo to fill, allowing & safaty element to cover processor-résponss delays and time to empty the silo. The
Recetver Done [RDONE] bit in the TSR is set when a character is availablz in the silo. The propram can
regularty check this bit with a test byte or bit (esl instrection. When RDOME is seL, (he propram shaoold
empty the silo.

If RIE iz set amd SAE is clear, the DEQLL interrupts the processor and forees It 1o the DZOLL receiver
veeter address, when EDONE s set, This indicares the presence of a character al the bottom of the ilo, The
intcrrupt scevies mowting <an pet the character b porforming & move mstruction from the RBUE If the
peogram then leaves fhe interrapt roueing, the DFQLL interrapts when apother charaeter is availatle (which
may be immediatcly i additional characters were Maced it (e silo while the interrupt was being sarviced).
Another way is for fhe interrup service rontine to respond o the intcerupt by emptying che silo betore it
eaves the routine,
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If RIE and SAE are hoth sct, the DZ0)11 imterrupts the processor iothe DZH L receiver vectar when the
Silo Atarm (SA) bit in the CSR is set, The 54 bit is set when 16 characters have been placed in the silo
after the laut lime the program has accessed the RBUF. Accessing the REUF clears the SA bit and the
rélated counter. The program should follow the procedure described in Section 4.2.2 10 empty the silo
completely in rosponse o a 5ila Alarm ioterrupt, This makes sure that any characlers placed in the silp
while it i being empled are processed by the program.

NOTE

I the program processes only [6 entries in
reaponse to each Silo Alarm interrupt, characters
caming it while interrepis are being processed
baild up without being counted by the Sile Alarm
circuit. The sllo may in the end averflow withont
the alarm being Issned.

Ifthe Sila Alarm inlecrupt is used, the program will not be interrupted when fewer than 16 characters are
received, Tn order b vespond to short messupes during periods of medium activity, the program should
regularly empty the silo. The scanning period depends on the wanted response time o received characters.
While the program ix enplying the silo, it should make sure that DZQ11 recciver interrupts are inhibitesd,
Thiz should be done by raisitg the processor priority. The Silo Alarm interrupd feature can greathy
decrease the pracessor overhedd that would he needed by the DZ11 receiver. This is done by removing
the need to emier and exil an intermupt service rouling each time a character is receved.

The Transmitter Interrupt Enable (| T1E ) bit controls trunsmitter interrupts to the processor. I enabled, the
07011 interrupts the processor at the DZQ 11 transmilter interrupt vector when the Transmitter Ready
(TRDY} kit in the CSR is ser. This indicates that the DZDILL iz ready to accept u characler to be
transmifted.

Each DZ1 1 needs two inlerrupl vectors, one for the tranamitber section and one far the moeiver seolion,
Il simultanscus intorrupt roquesls are generated from cach section, the peceiver section would have
pricrity in placing its veclor on the Q-bus. A peceiver interrupl ta sddtess X0 is penerated from having
either a Receiver Donc { OSR<07 >} or Silo Alamm (CSR=C1 3> ) oecurrence, A transmitter intorrupt io
address X X4 is generated hy Transmitter Ready (U SR<152>). An additionat prerequisite for generating
interrupts is that the individual inlerupl enable bits are set. The recommended method for clcarng
interrupt enable bits iz first to raise the processor status word 1o tevel 4; next, to clear these interrupt enable
it and then lower the processar slatus word 1o zera, Lsing this method prevents false interrupts from
being penerared.

4.2.2 Emplying the Silo

The program can coipty Lhe stlo by performing consecurive move instructions from the REUF to
wmnorary storage. Fach move inslruction copies the bottom character in the silo so thacit iz not lost, and
clears aut the bottom of the silo, allowing the next character o move down For acceas bar a following move
instruction. The prowrem cen delermine when it has etptied the sile b tesdng the [Jata Valid bilin cach
word mowed aob ol lhe REUF. A rero value ndicates that the sile has hoen cmpticd. The Lesl can be
performed by hranching on Qe condition code follewring each move instruction, The weslwr bil lest instructon
muslnoLaccess the BBUF because these instmgtions cause thenext entry in the silo wo maow e downewilboot
aavine Lhe curcent boltom charactar, Also, following 3 move from the RBLUT, the nest chacaclee m Uie silo
may nol berome avuilable tor vp te one migrosecond, Therefore, on fasl CPLS, the propros most vae
socugh instmctions or oo operation instructions tomabe sure thal conseculive moves [rom the REUE are
separated by oot less than ong mictoreoond. This proveals a lalee iicition of &0 emptyr silo.
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4.2.3 Teansminting a Character

The program controls the DZOQ | transmitter through four registers on the Q-hus: the control and status
registcr {CSR), the line paramerer reglster{LFR} Lhe transmit control register { TCR), and the transaur

data register [TDR).

Following DZQ11 initialization, the program mast use the LR to specily the specd and characler format
for each fine to be used and must set the Master Scan Enable (MSE) bit in the TSR, The program should
sct the TIE bit in the CSR if it wants the DZOT | transmitier to interrupl the processor,

The TCR is uscd to enable and disable transmission on each line, One kit in this register is celated to each
line, The program can sei and clear bits by using move, move byte, bit set, bit et byle, bil clear, and bit
clear byte instructions, { Ifword instructions are used, the Line Fnable bits and the DTR bils are accessed
topether. } .

The DZG 01 runsmiller is coateellad by g prioity zcleelor which is conlinoously iocking for an enabled
lincd Line Enahle bil sed), wwhich has an empty cranamitler bufTer, When a linoe is selected, it leads the mam ber
nfthe line inte the 2-bit ransmit 1ing number] TETST feld of e C SR and sets the TRIYY bit, interrupting
the prscessoc iT e T1E hiris ser, 'The program ean clear the TRDY bit by moving 4 characeer for the
inchicuted line jow the TBUFE o by clearing the Line Coable bt Clearing the TEIYY bit allows the scanner
Lo conlinoe is sedrch B lines necding sorvice. )

To start transmission on an idle Ling, the program shoutd set the TCR bit for that line and wait for the
SCAnner ¢ request service on the line, as indicated by the scanner loading the number of the line knto
TLINE and setting TRDY. The program should then load the character to be transmitted into the TBUF
by using a move byte instruction. If the interrupts are Lo be used, a eseful way of starting vp 2 ling iz o set
the TCR bit in the main program and let the normal transmitter interrupt routine load the cha.ra::tcrmtn the
TBUF.

MOTH

The prioricy selector may fiad 2 differeot lioe oeeding
service before it finds the Ime hwving started ap. This
ocenrs if other lines request service befure the séan-
met cAn find the hine heing nikarted. The pragram musi
always check the TLINE fidd of the CSR whea
responding fo THIY, to make nure thut it keads char-
acters for the correct line. Assoming the profeam
. services lines as requested hy the seanner, the seanmr
in the end finds the line heimy started. I more (han
oo lime needs service, the scanmer requests service in
priority order aa determioed by line mumber, Line: 3
has the highest priority and line O the lewest.

To continue ransmission on a ling, the program should load the pext character a be ransmitted inte the
TBUF each time the scanner requests rerviee for the line as indicated by TLINE and TRDY. Becanse the
tramsmiteers are dowble uffercd, a high-priorily line may tequest twe consecutive loads.

To terminate transmission on & ling, the program loads the lasl character normally, and waits for 1

seanner to request an additional character for the ling. The program clears the Line Enable bt st this timc
mutead of loading the TRUF,
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The normal rest eondition of the transmitted data connection for any line is the one slade. The Break
{ BRK ) hits are used to apply o conlinuous zero sipnal tothe line, One bitin the TDR is related o cach line.
The line stays in this condition as long as the bit stays set The program should use smove byte instruction
to Aaccess the BRE birs, :

If the program eonlitnes to losd characters for & line after scting the BRK hit, rransmitier operation
appears nommal to the pragram regardiess of the fact that no characters can be transmitted whils the line is
in the continuwous zero-sending state. The program may vse this facility for sending commecily timed zero
sipnals by setting the BRE bit and using transmit ready interrus as a timer. The progeam must also make
gure that the line retums to the oné state al the end of the rero-sending period before transmitting any
sdditional data characters.

The fullowing procedure does this, When the scanner requests scrvice the first ime afler the progeam has
lnaded the Just dala character. because the lines are double baffered, the |ast data character has only
started transmission. The propram should therefiors load an all zero character. and wait for the next service
request while the last characier is ransmiued. When the scanner requests service the second time, the
program shauld set the BRE bil [or the line, and the zero chdcacter is overwritten, At the end of the zero-
ganding poriod, the program shoold lesd an all rero character 10 be cransmitted. When the scanner
requests sorvice, indicating this character has started transmission, the progeam should clear tie BRI bit
and lnad the next data characier.

_ 4.2 4 Data Set Control .

The program may acnse the siate of the Curtier and Ring Indicsior sipnals for ea:‘:h modetn and may
control the state of the Data Terminal Ready signal to cach modem. The program uses two regsters ta
access the DX011 modem control logic, There are no kardware interiocks beyween the modem contral
logic and the receiver and transmicter logic, Any wanted sequence shoukld be dong under program conirol.

The Drarg Terminal Ready (TR bits in the TCR are réad/write bits, Setting or clearing a bit in thiz
registar turns the appropriace DFT R signal dn or off, The program may access this register with word orbyte
insteuctions. {(LF word instructions are used, the DTR and Line Enabla bits are accessed togedier.} The
DTRbits are'cleared by the INIT signal on Tlle{;:ln-hus but are not cleared if the progeam clears the DZOLL
by seiting the CLE bil of the 1°SE.

The Camer {CD) and Ring (RI) bits in the MSE are read-only bits. The program can determine the
currenl stale of the Carmer sigmal (or a line by examining the appropriste bit in the high byle of the MSE_ Tt
can determine the currentstare of the Ring sipnal for & line by examiming the apprapriate bit in the low byte
of the MSE. The program can examing these regrisiers gl different Gmes by using move byle or bit test byte
nstruclions, Of cih examine them a5 a single 16-bil cepister by wiing move wiord or bit lest ward
nstructions, The RDZQT T modem control logic does nol interrupd the processor when a Camier or Ring
signal chonges state, The program should repularly sample these repisiers Lo derermine the current stalus.
Sampling at a high rate is not necessary.
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