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CHAPTER
ENFRAL DESCRIPTION

1.1 INTRODUCTEION

The DDEVI L, showeww Thguwn 127, 0 g0 savnabronons riiniexsr that provides sn indeelao Belvwedn
ap L5111 progessar sac bovs ggpnchrogaue serel fada comsoaniaidion chanaels. T can be wsed wish
e L3 1E processos o1 A sarione of Al -..IJ'l'.-u'l Wl ibchindd bty pomghication, fezl foie prooessing
aad cluster coniroliing, The D00 aronidus o0 S84 BE2VIT fpterficg and staugh daie se conieal b
mermel dial-un Laui :n.x-.v:-:} CEETA1RYY Wi r“u....n : ME"F'{: of Ttbdoplen opareiion™ dwch as the
el menete (0T 113, i JORE -»*-"L'.:Hle. CHemeta nberaiuen over ]r..t-':-:lt, tmes fog full-duplex poine i
paing ar fell-dupley nualinalng ke @ conioof CmastesT slation (5 sleo possiple. Foure E2 de micts severs
uf the 1:1..*-:151'135-'.'. applizations Yar the DAV inoan LR swatem,
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Figure 1-2 DZV11 System Applications

AT,

The DZV11 has several features that provide Aexible control of parameters such es baud cate, charac-
ier fengih, number of stop bits for each line, odd or &ven parity for sach line, and transmiter-receiver
nterrups. Additional features include fimited date set coairol, zero receiver baud rate, break pener-
atinn and detection, silo buffering of roceived data, and line turnaround.

Program compatibility 3% mainteimed with the L'nibus option X281 1-A, The only -ﬁnmputfhiﬁty CRLEp-
tion is the number of serial chaanets supported. The DAY does not support 2 mA operation.

1.1 PHYSICAL DESCRIFTION

The DIV comprises 2 singic guad size module, 21.6 cm X 26,5 cm (E. 5] inches X [0.44 Drches), and

is designated as the M7T937 mpdule, All input and output leads are avaiiable on 3 Berg header. The

[ZEV]] connects to the LSI-11 QBUS by the HI2TD mounling punel or eguivalent. Al QBLTS in-

put/outpui signals enler and leave (he module vis the mounting pane] pins. =,

o 2 e e o o m 8 3 . ] B g o e e e B P N AL L e
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L DEVE Confiears o

The BEVLT e e m-u"it:E m bwo configicationg, The VAL seshown in Pigore i, eonmats of
the RI7957 maoduie .;_'.-r. AT 11 ng .z:i““'i'l"l'!er".: 1!.'_:!1 COnGActios i Erminsn and modem chatnels are ol
lpfHed Wil i ‘"‘f"-“ [-A, But are seginble in the DEVILR, The DAY I-B tomsisty of ap MTUST
seavchiaie, BOLIULDS cable messiodiy, and two ecoessory ient connectars, BI2% and W15 This con-
[ipurarig w E"‘{“-r] In Ergors -3,

wo STAHET RROCAILE

CaH E ASLESIELY
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L
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SVEET STnMESTIIE
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122 BOCIFY foderfooe Canle

The interfaging cahle for cerminad and modem connactions (o the DV LB s provided by e RO T
cabile -A'H".'cn‘:"‘--'l:.- [see '—-n;,x..r. L4y 3 eomsists Gf fage separale cghies, 752 om 23 foetd in length, sach
terminaiod oy a asparate DA t¥pe Lomaribe: Rausing and o common Berg rousing. Each opble within
the ssembly orovides mine input/outoud leads The I.:-ﬁ, coRmesier plnnng conforme to ELA sandard
RS232C and CCIYTT™ rezommendanion ¥ 24, The feads sepperted by the AVT-B 2re:

Cirewpdt AL /OCITT B3 Pin 1 Protective Groent
Cirouet A Y I'L{,ITI 0™ Fin? Bapal eound
Erroutt BA (CCITT 0 ﬂ Bin 3 Transmitted Data
Circuit BE{CCITT 104} P 3 C Rermived Daty
Circubs CIFCOTTT 195, by Far: 1t Crmbe Termiget Ready
Cireul CEOUITT 25 Fen 22 Ring [ndwater
Caroui OF (COFTT 109} i B Caprier
MOTE _
Brgmal geownd 2ud protecfive pieoad are donfecies
togeiier.
LCCET - e LComsullive Caminile: inlemations! Talzgrapl and Teiephohe & a0 advizory eormmitier sitab-

lighed ander the Uaied Mabioss to réeadiand worbdwide starcdards
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i.2.3  Tesl Connectors _
Figure 14 shows the two aceessory st connectors, HI20 and FI325, tha!l are provided with each
DZVIL-B. The H325 plugs into an ELA connector on the BC1IU to toophack dacg and modem signals
onle o single line. The FI329 plugs into the M725T module socket housing and provides staggered
loopback of the data and modem Bes, The foopback connections are shown in Figure 1.5,

L3 SPECIFICATIONS
Environmenial, clectrical, and performance specifications for the DEV1] are dw:uﬁm:l in the follow.

ing paragraphs,

1.2.1 Eavirotarestal
The BTV 11 operutes in an cnviranment from 5° to 30° O (41% 1o 122° F}I and in a relative humidity of
10% 10 95%. .

1.2 Electricai
Powar Copeuemotion .15 A@+5Vde
I A w412 Vde

For cack iine the DXZY11 provides a voltage level interface whose levels and connegtions conform 1o
bBlA standard RS232C and CCITT recommendation ¥.24, The leads supported by the DZVil are
listedd in topic 1.2.2. Each DZV1] meets the LE1-1F QBUS Interface specification and represents one
unit load a5 an interface.

1.3.3 Performance
The following poragraphs desceibe the DZVIE performance capabilities and resteictions.

L3385  Maxkeum Conligurations - The DZV1] multiplexer i assigoed a device address in the fleat-
ing addrecs space. The Moating address spage starys at 70010 and extends to THA000, A maximun
configuration of DZV] {5 would not be limited by Aoating address space, but would be Bmited by the
rules poverning an intermediste size system configuration, Therefore, 3 maximum of seven D2V
mwiltiplexers may reside in a ning by four backplere,

.32 n?ﬂlghpﬂi — Each [xZV]1 is capable iof a throughput tate of 10,970 characters per second,
This rate is calzufated as follows:

{Biin fecond X Mo, Lines X Direction) divided by Bits/Charecier.
9500 < 4 = D .’T cquals 10,970 Cha"ﬂcters ’t-.emnd

For & charscier servics routins of 100 ga or less, the device throughput rate can be susiaines.

1333  EBeeeivers = The receivers provide serial to parailel conversion of 5, 6, 7, B level code with one

tarrspace and af lews! one stop mark. The character lengeh, number of stop hits, perity generation and
operating speed are programiable parameters for cach line, A receiver and frunsmitter of 2 corre-
'Iipﬂndj'rlg linge shase ke same operdting speed with provisions For enabling /disabliag of that recgive
e,

Each recejver it double-huffered and has an allowable input distortion ol 43.75% on any bil. Also, the
aceumelated chasacter distortion meust ot excoed 43.75%, Break detaction is provided on each re-
'L'!-"'I'-"‘"]'

1-4
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1234 Trawsmitbers - The (ransmitners provide parallel to serial conversion of 5, 6, 7, 8 levei eode
with or withoul parily, The parity sense when selecied cen be sither odd or even. The stop code ean be
gither ! or 2 unita excepd when 5 level code i3 relected. Whea 5 level code is selected, the stop code can
be set to 1 of 1.5 units. The charscier lemgth, number of stop units, parity peneration and sense, and
operating speed are programmable paramelers for each line. The operating speed for the ransmitter is
common with the receiver, Breaks sre cupable of being reansmilted on any line, The gross start-stap
distortion for a tranamitter’s TTL ouipal will be tess thap 2.5% for an #-bit character.

1.3.3.5 Bauvd Rate Gonerator - The baud rate generator is a MOS/LE! device which provides the
DZV11 maltiplexer with full programmahle capability for operating speed setection, Each [in2 hus an
independent gencrztor capable of producing 1 of 15 selectable baud rates. Speed tolorancs for all rates
i3 less than 0.3% with a clock duty of 50% % 5%, (Sec below for rates.)

1.3.36 Performance Sommary - The following summarizes the programmable features offered for
each line: :

Charscter fength 5, 6, T, or & level code
Mumber of slop bi:ls " or?for 6, 7, & lgvel code
! or 1.3 for 5 level code
Parity : odd, even or none
Baud cates ' 50, 7%, 110, 134.5, 150, 300, 600, 1200, 1800, 2060, 2406, 3600,

4R00, T200, snd 9600

Breaks Catw be penerated and detecled on ¢ach hne.

L34  lnterrupts .
The following interrupis ste svailable on DIVIL

Receiver Do lutm&pt: :
{pcurs every lime a character appsats gt the output of Lthe recebeer bufler register and the Silo Alarm is
digabled, Can be gnabled or disabled from (he Bus.

Silo Alarm Imterropt
Occurs after 16 coteies have been made into the receive buffer register by the scanner. This isterrupt
Jisables Recciver Done Interrupl and is rearmed when the receive huffer register hus heen read,

Tranymit interrapt

Qecurs every time the scanner finds a UART buffer empey condilion. and the lransmiller cotttrol
reglster bit is set for that lne. Can be enabled or disabled from the hus.

B-7
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CHAPTER 2
INSTALLATION

L1 SCOPE

Thie chapter contains the pmmiurm for the unpacking, instaliation, and initial checkout of the
DZ¥ 11 Asynchronous Multiplexer.

Ll UNPACKING AND INSFECTIOMN

The DZV11 is packaged in accordance with commnercial packaging practices, First, remove all packing
material and check the equipment againg the shipping list. (Table 2-1 containg & list of supplied items
per conifigeration.) Report damage or shostagts to the shipeer immediately and notilfy the THGITAL
representative. Inspect all parts oad cerefilly inspect the modube Far ‘cracks, loose componsnts, and
separalions in the etched paths.

Table 2-1  [tems Supplied per Configuration
Quantity -Description : A

M7937T module X
BC11Li.25 cabie pssembly :
H3I29 test connector
H3Z5 test conmectior
Print set (B-TC-DZV]1-0-1) X
DEVE]-A and -B
Grder nomber M 0462
! : Software kit ZJ251-REB
o DIV Uker's Guidle

: [ER-DXZVII-LUGY

e A

e e T wmr ——

s
e

2.3 INSTALLATION FR-DFE{}LRE
The foliowing p;mgmp% dm-nl:e the imstablavon of the DZY1] uptmn in an LSI-t1 svstem.

234 Jumper Conliguralion
There are 16 machine-insertable jumpers an the MT95T modube {Figure 2-1).

2341 Bwvice ﬂ-perahm‘i Tumpers WD and W11 must be insialked only when the module is used on
an H9270 backplane, of one thal applics LS3F-11 bus aignals (¢ the © and D seclions of the module.
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Wa =T

o
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' we . e .
L - _ Wiz B oo e
B ETw | /S FT

wa 3 W13t Wids W5 W1a*
A137 A3 Ve vl
DGGCEN . o EE
Wio* wWit* ATDRESS SWITCHES VECTOR SWITEHES

N L

| A | '

*NOTES:
JUMPERS W3, W12, Wil wWid, W15 AND WIE ARE REWMOVED DMLY FOR MANUFAC
TURING TFESTS, THEY SHOLLND NOQT -BF AFMOWELDR I THE FiELD.

JUMFERS ‘Wi AND W1t MUST BEMAIN INETALLED WHEM THE MODLUILE 15 USED M
A BACKPLAME THAT SUPPLIES: L5131 BLE SIGNALS TO THE © AnND D COMMECTORS
QF THE DEMI ISUCH &S THE HE2:0.  WHEMN THE MODULE S USED IN & HACK.
BPLANE THAT INTERCOMMNELTS THE C aMNO O SECTIONS To AN ADJACENT MOOULE,
JUKWPER:Z W1d AMD Wit KURT BE REMOVED.

CL ¥ F]

Frorure 2.1 M7T957 Jumper Localions

2-2
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A

1312 Meodem Conirol Jumpers — There are sight jumpers used for modem eontrol. The jumpers
labeled W1 through W#gmr_mm‘. Dats Termimal Ready (DDTE) to Reguest To Send (RTE). This allows
the DZVI1 to wasert bolh DTR a2ad RTS if wgifg a modem that requires comtrol of BRTS, These
jurpsrd muat be inglallad to run the cable snd aiternal el diggnostic programs, The remaining four
Jumpers, W2 through W8, connect the Forced Bug (FBY lesdds to the RTS loads, With these jumpers
installed, the assertion of an RTS [ead places an ON or BUSY signal on the corresponding Forced
Busy lead. The Forced Busy jumpers (W35 through WE) are normally cut oul unless the modemn re-
quires them {Table 2-2),

Tuble -2 Jumper Configimation

Jutnpor Connéction ‘Line
W DTR 1o RTS R
W2 ' OTK 10 HTS 02
Wi : DTR to RTS tH
Wwa OTR 1o RTS (0
W3 ' RT5t0 FB 03
W - RT5to FB 2
wT RT5to FB b
Wi : RTSto FB i

2.3.1 Maodule Installation '
To instell the MT957 midule, perform the Tollowing,

1.  Refer to Parapraph 4.2 for descriptions of the address assignments., Set the switches a1t E30
s0 that the module responds 1o it assigned adidress. When a switch i5 closed (ON), a binary
! is decoded. Whest a switeh is open {OFF). a binary 0 is decoded. MNote that the switch
labejed | corrésponds bo address bat 12, 2 corregponds to address hit Vi, ete, [ Figure 2-2 and
Table 2.3).

2. ¥eetor selection is accomplished by the 8-position switch 51 E2. Switch positions T end B are
not wsed, Switch position & ¢orresponds to vector bit 3, 5 covreaponds Lo vecior bil &, etc.
When a switch s closed (XN, a binaty | decoded. When a switch i open [OFFL  binary
0 iz decoded (Figurs 2-1 and Tehke 2-4)

3 il the module s past of ike DZY11-A opion. perform slep 3. 1f it 15 @ pert of the DEVI-B
option, proceed to step 4 for testing.

a.  Insert the module in 3 quad CQBus stor of (the backplane.
CAUTION
lasert and remove novdulés stowly and carelulls to
aviid snagging modyle components on thi cund
" guides and changing awitch séttings andvertently.
b, Run the DZV1i diagnaostics, MALNDECs DVDZA and DVDZB, in internal mode Lo

verily nperalion. Refer w the lsting for assistance. Run a1 least three passes without
ertor.

¢, Proceed to step B

2




ADDRESS SELECTOR

A1 ATE ATd ADS ADE AQF AQE AQS AD4 ADI
O 1 2 a 4 s & 7 8 9 1¢| SWITCH
i E30
OFF t i ] ! | E [ ! [ l '
R ah T3
Figure 2-2 M7957T Address Selecrion
Takle 2-3  Address Swltch Selection
FX
Swritch 1 2 i 4 5 & 7 ] 9 1
Address Al ] ALl 1 A9 | A9 A% 47 Ak AS Al A%
1400 - - . - - - - . -
1AM - - - - - - - - u
[ES1ELER{E] - - - - - - - - x -
1 HlHARD - - . - - - _ X e
1Rk - — - - - - - X - -
RS0 | - - - - - - - X - X
1 GEMMG0 - - - - - - - x bl -
] GEHNTO - - - - - - = x X k4
16160 - - - - - - x - - -
k
. b
183760 - i X X x X x X N -
163710 - - P X X X X K X x
X . i
1
MOTE: o= O
~ = {JFF
WECTOR BELECTOR
MOT
- YOR yvOF VOE YOR Yod W3 USED
on 1 2 3 &£ &5 B T & |_. .
or L0 L LT LT
FF i
Woh-frohd

Figpuee 2-3  MTA57 Veotor Seleclion

o
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o ‘Table 2-4 "~ Vectar Switch Selection

Switch | 1
Vector vag

ﬂ-.

et et
3
7
Lk
=
e
=

B 1 -
3 -
00 | -
33 -
340 -
15 _
i) j -
Fri -
A0 X

I'h{Hl

'HHHHHHHH:E“
e

Pl e
Iosd 1o 1ol e

oo e ten 402

THD X
70 . X

b
>
i

-t
o

MNOTE: A= ON
; - o OFF

Inscrt the H329 test connectar in Ji witl the tetter side facing wp. 11 s dhe cable comnectar ar
the top of the MT#3T modole.

Indert the modube in a gquad £)Bus slot of the backplane,

CALUTIONM
Pnsert gad remesie modobes slowly amd carefally th
. avoid spagging modele conpoocats on tBe cand
guides and chanaging switch settings ikadvortenily.

Run the DV11 dingnostics, MAINDEC: DVEZA and DVDZB, in the staggered mode i
verify madule operation. Refer 1o the diagnostic listing For the correst procedure. Eun ol
lzast throe papses without error.

Replace the HI129 test connector with the Borg end of the BC1ILU cable assembly. Obsarve
the *Fhis Side Up"” wording on the assembiy. Refer to DhUA-DE Y1104 for imatallation
help. : .

Connest the H3Z2S test connecios pn the ﬁrﬁ bive zaidd pun MAENDEC DV DAL Scl-::_ct the
cahle test nottion of the dizgnostic. Three passes aee required without error. Repead thes siep

for ewch hnes

Run BEC/ X1 system exerciser to verily the dhsopee of QBus interferenee with other sys-
tem devices.
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%, The EY11 is now ready for connection Lo external equeipmend. If the connection is o a
local terminal theough the DZVY1-B option, a mul! modetm cable assembly mast be used,
Use the BCOIN or BOO3P null modem cables for connecticn batween the BC!H U and the
werminal, The H312-A null modem unit may also be wed in plece of the nuli modem cables.
If connection is 4o a Bell 103 vr equivalent modem, install the sppropriae line of the BCLIU
connectgr inte ihe conrector on the madem. 4 BCOSD cable may by regoired hetween the
BCI1T and the moderm. Refer v Parapraph 2.3.1.2, Modem Control Jumpers, for selection
of jumpers for modem options such as RTS and forced buzy, AN of the cables mantioned,
excludmyg the BCHU, mest be ordered separatcly as they are not components of a standgrd
DZVI11 shipment. When possible, run the diagnostic DY BZC in echo test mode to verily the
cuble cannections and the terminal equipment,
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CHAPTER 3
DEVICE REGISTERS

3.1 SCOTE
This chapter provides a deseription of each DEVIL regisier, s Format. and bit funclions.

32 DEVICE REGISTERS

The DZ V11 conlains six addressable registers. A comprehensive pictorial of these regisiers” bil assign-
ments is shown in Figure 3-1. Table 3-1 lists the registecs and associated DZV1! addresses.

Tahie 3-1 DZ¥11 Register Address Aesignmonts

a1

Program

Reglster Mnemonic Address - Capability
Control and Status Register OS8R TaxX X0 Head Wrile
Receiver Buffer RBUF THEX A NI Read Omiy
Line Parameter Regesier LFR TEX XX Write Only
Troosmitter Control Begister TCR TEXX X4 Read /Write
Modem Status Register MSE TaXXXE Read Oaly
Transmit Data Register TDR TEXXXA Write Omly

XXX = Salected i accordariz with floating device adsdress scheme.

3.2.1 Cortrol and Stams Register

The cantrel and statis register (OSSR is w byte and word addressable register, All b in the © SR oure
cleared by an oceurrence of BINIT or by setting device Magier Clear {CER ). Fhe furmat is shown in
Figure 31 and the bit assignments are listed 1n Table 3-2,

212 Receiver Boffer

The Receiver Buffer (RBUF) is a 16-bit read only register which contains the recelved charscler at the
output of the FI/FOQ huffer. A read af the register causés the character enfry 1o be extracted from the
walfer and ) other ealrits 10 bubble down Lo e lowest anaccupied location. Cinly ke Valid Draia bit
(RBUF 5] is cleared hy BINIT or by sewing device Master Clear {CSK 04, Bits D=4 are not
affected. The bit assignments far the RBUF repister ase birted in Table 3-1.

-1
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- Fahie 3-1 . CHR Bit Asgiguments

Bit

Title

r—

Fumciion

03

g

Fae
' b5

Ly 111

‘Not used

?-_[a.inrg:;rnﬁ-:a

Maslz:rﬂltﬂr

" Mdster Sean

Enable

. Recerver

Inlertupd
Enafide

Reaceivar Dane

© Trunsmster Line ©

Mumber

Mot useﬁ

This-bit, when set, lodpe 2]l the transmitter's serigl outpirt lecds

1. to the corresponding. fepmivers serial input leads.on a4 TTL

hasiz. While operaling in maintenance mode the ETA received
daty leads are disibled. Nofmal operating made is amamed

-.a.r'f‘t-zn ‘t:’:riaf bil is cleared, This bit i3 read fwrite.

Whl,‘.u wm,tnn Lo u:), geaerates “Initialize™ withiin the BZVI.

fepd - back of the TSR with this bit set, indicarcs ﬂuhahz-.: in

ogress within the device. This bif i self- clearing. All registers,

pr
{ . .sites, and UARTS are cleared mtih the fotlowing excepzions:

b Only it 15 of the receiver buffer register (VALLID
EBATAY the remaining bils D0-14 are not,

2. Thc high bvte of the transmirter mniml: register is not
- .gleared by Master Clcar.

3 The modem statux rogister is not cleared by Master
- Clear. -

‘Fhis read {write bit most be set &0 perinit the receiver and trams-
- omitter eontiol sections fo begin meanming, When cleared, Trans-

miitter Ready (CSR 33). will he inhibited from sesting and the

" regeived zharai:rﬁ_buﬂiers (Eilog) will be cheared,

This bir, when sét, sarmits the seiting of C8R 07 or CER 13 to
generaie.a receiver.interrupl requesi. This bit is read/ write,

This is a tead anls bit that will sef when 2 chardcler apoears at

the autpat of te FI/FQ buffer. To operate in interrupt pes
charpcter mode, TSR 06 must be set and CSR 12 must be
cleared. With CSR 06 ard CBR 12 cicared, character flap mode
. would be indicated. Recefver Drone will cioar when the receiver

buffer Tegister (RBUF) is read or when Muster Scan Enable
(CSR- 05} is cleared. If the F1/FO buffer contains an additional
character, the Receiver Done flag will s-lu*_‘f cleared & minimum

: nl'l m h:-fnrn preeenting thdt characier

“Theae read only bita indicate the line nsmber whose transmit

hiaffer requires. servicmg. There bits are valid only when Trans-
mittor Ready (CSR 15) is ser and will be cleared when Maaier
Scen Enabie is cleared. Bir 08 is the least significant b,

13
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Tabdle 3-2  CSR Bl Asaignments (Cont)

Bit

Title

1.

Punetion

12

13

14

15

Rilo Enahble
Alarm

Silo Alatm

Transmatber
Interrupt
Enabls

Transmitter
Ready

This is @ read /write bit, when eet, enables the silo alarm counter
10 keen coum of the number of characters stored (o the FI/FO
buffer. The counter wiil bo cleared when the Sito Alarm Enahle
bit is clearsd. Conditioning . of this bit must oecur prior to any
character reception. :

This iz 3 read only Bt st by ihe hardware after 16 characiers
have been entered into the FI/FO huffer. Silo Alarm witl be
held clzared wher Bile Alorm Enable {C5R 12} is cleared, This
bit will be reset by a read o rhe receiver buffer register znd will
not set uniil 16 additionsl characters are entered into the buffer,
Tf Receiver Interrupt Enable (CSR 06) is set, the occurrence of
Silo Alarm will generate s repeiver interrupt request. Reception
with CSE. 06 cicared, permnilts Rag mode operation of the Sily
Alarm bit, :

Thiz bit must be set for Transmiteer Ready 1o genereie an inter-
ropt. It i remd forite,

This bi; is read only and is set by the hardware, This bit wiil set
when the transmitier clock stops on 2 line whose transmit buffer
may be loaded with enother character and whose associated
TCR bit is set. The Transmitter Line Number, specified in CSR
0B and 8K 0%, is ooty vaiid when Transmitier Ready is set.
Transmitter Ready wiil be clearsd by any of ihe following
conditions:

I, IMaster Scan BEnabla cleared,

1.  When ihe associated TCR hit is cleared for the ling
number pointed to in C8R 08 and TSR U3,

3. At the copchosion of the laad instruction of the trane-
mit daty register Jow byte antv). :

If additiona] transmit lines requine sarvice, Transmitier Ready
will reappear within L4 x5 from the completion of the transmit
daia register boad instreciion. The occureence of Transmitier
Ready with Transmitter Imerrupt Enable set, will generate 2
transmifier intorrupt raquest.
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Table 3-3 BAUY Blt Assignmests

Bit Tide | Yunciion
-07 Raaeived These bits contain the recgived: character, right justified, The
Churacter icast significant bit 1s bit 80, Unused bils are 0. The parity bit i
: aot.ahown.
AR -0 Received These bim contain the Hae number upon which the aforemen-
Character tioned characler was received. Bit B8 is the least significant bit,
Line Wumber - C
=114 Wot used
12 - Parn}r Error. This bit 8 set i Liué.mnﬂ of. 1.!3: pufity of ihe received characier
_ : .doed oot pgree with that desgmated for that liee.
k3 Framing Error This bit is set if the repeived characrer did not have a stop bit
: . present gt the proper e This bil is usoally inlespreded ag in-
digabiig the reception ofa break.
i4 | -Dwerrun Error Thisbiv isvet if {the received characies was preceded by a charas.
S . ter that was losi due to the inability of the receiver scanner to
gervige the UART receiver holding buffcr o tHat line,
15 Yalid Data This bit. when sct. indicates that the deiz presented in bats O0-14
' - is vahid. This it permits the wse of 3 charucter handling peo-
gratn thar takes characeers frem the FI/FOD buffer until thers
are fg more eviidsble, This is dong by reading this repister mad
checking bit'13 until the pru,grum ohtains a word lor which hit
15 is zero.
1

313 Line Pursmeter Repiatur

The tine purimeler cegister (LPR) controls the operatittg parameters associated with eswch fine in the
RZV]1, The LPR 1 awoeo] addressable, serite only register. The ling paramietess for 8]l lings must he

Teloaded i‘nlinuﬂng am octurrence of either BINTT or deviea M-:-mae-' Clear. Table 3-4 Hsts bit HASIET-
T,

324 Trapumliter Controd Registor

The transmitter conlrol regiseer (TCR) i g byie and wetd addressable register, The low byie of the
TCR registér containg the trgnsmitter control bits which muskbe sel to iniliaie trapsmission on e fine.
Each TCR bit position corresponds 1o aline sumber. Forexemple, TCR bit 00 corresponds (o Lire 00,
Wit 01 to line ], elc. S8ting of @ TCR bil causes (he transtmilter scanier clock 1o stop if the UART for
thizling has a transmi; bufler cmpty condition. An intertups will then be pencraved it Transmitier

‘Inierrupt Erabfe is set] The scanner clock %Al restart when cither the (ransmit data regester is loaded
‘with a charaoter ar the TCR bit is cleared [or the fine an which tite elack hes stopped. TCR hils must

ony be chearcd when the-scanner is not running, (i.e. Trunsmmer Ready is sed or Master Scan Enable
is cleared. ) .
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The TCR bits arc represented in bits 00-03. These bite are read /wiite and are clzared by BINIT or
device Maater Clear, Bits (4-07 are unused and read as zaro,

The high byte af the TCR register contains the writshe modem cantrol lead, data terminal ready
{DTR). Bii designations are ai ioliows:

Bit MAkE

08 DTR Line 20
9 DTR Lige 01
LI} DTR Line 02
11 DTR Lin= 03
12-15

Unused: read as rero

Assertion of 8 DTR hit puts an ON condition on the zpproorizte modem civclit for that line, DTR
bits are read fwrite and are cleared only by BINTT, Junipers have been provided to allow the Bequest
to Send eircuits to be asserted with Drata Terminal Ready asmertiona.

Table 3-d LFR Bit Asslpnimants

Bl Title Functlon
0-031 Parameter Line These bits specify the line namber for which the paremeter in-
MNumber formation {bits 3=12) i to apply. Bit 00 is the l2ast signiffcant
nit,
jtel Mot uand Must always be written as a 7ero when snecifying the parameter
| Hne nuttber. Writing this bit ae 2 one will extend the parameter

line number field ints. nonexistent lines, Parametors for fines
0003 witl not be affected,

030 Character These bits are set to receive apd franemit characters of the

Length i=ngth (excluding parity) as shown below,

B o3
f 0 5hic
L | 6 it
1 O 7 bie
1 i B bt

[ Slop Code This kit seis the stop code lengih (0 = 1 unit stop, 1 = 2 unit
ston or 1.5 wnit stop if 2 S-gvel code is employed).

06 Parity Enpale If cHis hit 5 set, characters transmitted on the line have an sp-
proprintz pacily bit effixed, and characters recgived on the line
have their parity checked,

a7 " (dd Padty Tf this bit is seb and bit 06 i8 tet, characters of odd parity are

generated on the Bne and incoming characters are expected to
have odd perity. I this bit is not set, but bit 04 is set, charactems
of gven parity are penerated on the line and incoming characiars
are expecied 1o have eran panty. If Bit 06 15 oot s=t, the seiing
nf thia bit {3 immaterial,

ER
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Table 34 LPR Bit Assiguuents { Cont}

Bit Title S Fusction . _
oR=11 - Speed Code The state. of these bits determine the operating speed for the
tranamitier and receiver ol the selectad line.
11 1 o Be - Bwwd Rute
. Q. (0] 0 50
1] & 0 1 75
{ 4| 1 -0 110
L -0 | 1 145
1 1 n £ 30
(b i - 0 1 ind
H i i 0 HO0
0 | | ! 1.200)
i 0 Ll 1] 1800
1 H Ll 1 2000
1 1 1 0 A0
1 1] ] i 3600
1 1 it 0 ABOO
| ; 0 | TIN0
i 1 1 b G000
i i 1 l Invalid
12 Receiver This bit must be sl hefore the UART receiver logic can as-
Enahle’ semble characters from-the serig] input fine. This bit will be
: ‘cleared following a BINIT or device Master Clear,
1315 Mot used

3.1.5 Modem Sinius Regiater

The modem zlatus régister (MSR ) is 2 16-bit read only registec. A resd to this register results in the
siatus of the réadable modem conwol leads, Ring and Carrier. The-ON condition of a moadem cantrol
jead is interpreted as a logicsl one. Bits 04-07 and 12-15 are urivwsed and read a3 4 zero. Remuining bit
designations afe as follows:

Bit Mz

o Ring Lite B0

m Ring Line 01

a2 Ring Line 02

03 Ring Line 03

M-07 Unused; read a3 pdro.
15 Currier Line (0

i Cartier Line 01 .

1] Carrier Lina02

11 Carrier Line03

12-15 U:'Hm:-d.. tead as 2erg.




3.26 Tranvmit Itata Register

* The transmit data register (TR iz & byte and word addressable, write only register, Characters far
transmission are loaded into the low byte, TI?R bit (M) is the least signaficant hit. Losding of 4
character should ocour only when Transmitter Ready [CSR 15} s set. That character which b loaded
intar this register i directed to the line defined in CSR hits D-E and 9. The high bytleof the TDE i
destgnated as the break coairol register,

Euch of the fowr multiplexer lines his a corresponding break bit for that line, TDR bit 08 represents
the hreak bil for line 00, TDR bit 09 for line 01, etc, TDR bils 12-15 2re wnused. Sctzing a break air
will lorce that line's outpul o space. This -r:nnd:tmn will remain uretil cleared by the program. This
register is cleared by BINTT or device Master Clear. The break control ragisﬂ.:r can be wtilized
regardless of the state of the device Maintenance bit {CER 03).

3-8
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.. CHAPTER 4
?RGFMMMMG

4.1 SOOPE ' '
This chapter contains information fer programming the DZV11 in the mmt uﬂ'wl-l:nt manner. Ta do
5o, the programiming cerirols muﬂ be fully understood. The [ollowing paragraphs discuss the DZVEL
from the prugrammmg pmnt of vinw and describe recommended programming methads.

_4.1 ‘DEVICE ADDREES Aﬁﬁimmﬁ

The device addeess assigned o the DZVI] rnmlm; in the ﬂnatmg uddress space of the LSK11, This
arbebrees space ranges from 0010 to 163776;. Each DZ V1! requires increments of 1y address laca-

tions ead the frst eption- shonid be corfigured with an address of 160010;. The iniiial configured

addfeds azsuimes that the system conpiats of oniy DZV1 s in the Roating address field, 1F the DL/V1
option iz afso canfigured in the ﬂnﬂhﬂghﬂﬂm field, astign the DZVI1 an addreaswhich establishez a
gap of 10y addreds tocaticns hétwéen the lagt DUIVL] and . the fitst DZV11, For gxample:  If the
system consisted of one DUV lodxisd at 1|E£Ii:ilﬂg, 1ihr ILFARY shm:rid he configured with an address
of 160030,

43 [INTERRUIPT "I-"EEI‘H.H iﬂﬂﬂlﬂﬁ A&SiGPHFﬂTE

.The DZVI dewice vegtor address is selected from the floating vector epace. Thig space ranges from
address 300; 1o addrﬁs 776s. Ench BIZVI] requires increments of 10, address locations for its twe
"GOOGS num‘rupt vectors, [f the (V11 55 the only option in the Aoatisg vector area. configure it

for a vector of 300, If there are opiions othee than the I¥EV1] residing in the [Moating vector area,
other configuzation rulce must be applicd. When configuring the device veclor, only the first vector
address muat be considéred. The Arst vector, or hase veckdr, must start on a zero boundary.

A zero hounddry i che which bas the theee kast sighificant bits equal tc zero. The second vector is
vontrolled by the ficst vector and duea bit 2. Data bit-02 is- generated by the M7957 hardwware.

Any option ahead of PPEVI1 in tin‘. ﬂwurlﬁvw.ur space which is ool in the configuration should not

OCCUPY any vegior space gap. For ERETR o only oRe DZV1 i in the svsiem the wector Tor the
DZV11 should be 300; ‘fh: simplest case is a8 follows:

(ptian .ﬁdﬂ:r_r.ﬁ Vector - Comment

GAP VD = - No QBUIS compatible DL
GAP 160020 - Be QBHS campatible DHI L
GAP 160030 - No QBUS compatible DQ1E
oAP - 1560040 - Mo DUIVIT

GAP EL - Mo QBLS compatible DUPH
GAFP 160060 - Mo QBUIS competidle LK1
CAP lﬁﬂ}?ﬂ' - Mo QBPUS compatibic DMC i1
DZV11 160100 M0

GAP 160F10 - No more DV s

e}
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Euch TZV11 1equires two interrept vectors, oae Tor the transmitler section apd one far the reggiver
sechion. 1 simuttansous interrupt teguests were generaled From each section. the recerver section
would hove priority in placing #ts veetor onto the LST bus. A receiver interrupt bo acddress X0 will be
generated from having cither a Receiver Drone (TSR 07) or Silo Alare (CER 13) occurrence. A Lrans-
mitter tntcrrunt to addeess XX4 will be generated by Transmitter Ready (€5R 1 5). Additional prareg-
nisiies far generating interrupls are that the individual interrup: epable ts (CSE 06 and TSR 14) be
s¢t, The tecammended methad of clearing interrupt enable bits is to firsl raise the processor siatus
ward to level Four, neat clear these interrupt enabls bits and then bower the progessor status word to
zero. ITsing this method prevents fales interrupts from heing generated.

44 PROGRAMMING FEATURES

The DZV1 | has several propramuing features that stiow control of baud rate, character length, stup
bits, parily, snd interrupis. This section disgusses the application of these controls do achieve the
desired uprr-a.ling parametoss. :

4.4.1 ‘Haud Rate o
Selection of the desired trapsmission and receplion spead iz controtled by thl:E gomdilions uf hiig(E=11 :
of the LPR, Table 41 depicts the required bit configucation for each a]-:--rntmg "TH:':'.'I] The baod rate
for cach bine is che same Tor En;-gh the transmicter and receiver. The recel w:r elook 1 u::m-e:i an and nf‘F
hy setting and ctearimg bit 12 in the LPR for the seiected jing

Table 4-1 Band Rat Selevdor Chart

Biis . .

L5 10 W i) Buud Kaie -
f 0 0 o a0

0 i 0 1 75

n - D 1 U 1.

0 0. 1 1 1545
-0 1 0 b 15D

0 1 0 1 300

4] 1 ] i) GO0

3 | 1 1 12060 -
1 o {1 1 00 - .
1 £ 1 o 2400

1 3] 1 1 F6EA.
1 1 i b 4R

| L n 1 i B

' | i o KD

I | 1 ! Mol wsed

44.2 Cheracter Length

The stleclion of rne of the four evailable character kenzths is controlicd by hits B3 and 04 of th: LI'R
The kit conditions for bits 04 and 03, mpﬂ-:twet}-. are a8 fallews: 00 (S-level), 01 (B-leweby. 18 (7
levely, and 11 (R-level). For character lengths of 5, 6, and 7, the hagh-order bsis cl the received charactor
are Tprced 1o zero.
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443 Siop Bits

The Eenpth of Lhe stop bits in a serial character siring is determined by bit 05 of the LPR. Ifbit 05 i a
zero, the stop lenpth iz one unit bie 03 52t Lo 8 one sebscls o 2-unid alep ueless the S-devel character
lemgth (bus 03 and 04 at zero) is seiccked, in which case the siop bit leagth is 1.5 units.

44.4 Parity .

The parity aptian i selected by bit 06 of the LPR. Parity s enabled on transmigsion and reception by
aelting bit 06 1o 3 one. Bit (17 of the LPR zltows selection of even ar gdd parity, and bit 06 mast be set
far bit 47 to he sgnificant, The pary bit is generaded and checked by hardware and dees not appesrin
the RHLF or TBUY. The panty ermor (hit 12, REBUF) flag ia set when the recpived chamcter has a
party error.

44.5  isterrupis .
The réceiver interript enzbis (RIEY and alo alarm enable (SAEY bits in the CSR confrol the ciFcum-
slances wpon whtich the DEZV1 ] recoiver intercapis the L51-1§ processor.

It RIE and SAE are Both chear, the DEVI] never anwerrupts the I8T-11 procwssor. o this case, the
program musi pesiodically check for the availability of data in the silo and smpty the silo when data is
present. IF the program operaies off & clock, it should check for characters in the sile at least as ofben as
the time il takes For the silo to fill, allowing 2 safely faclor to cover processor response delavs and Gime
to emply the gile, The RPRONE bit in the TSR will sef when a characer is available in the silo. The
program can periodically check thiz bit with a TSTE or BIT iastroction, When RDONE is set, the
program showld empey the sila,

[T RIL i set and SAE w chear, the DV 1 will interrapt ihe LS{-1T procesgor to the DZEVIL receiver
vector dddress when REFONE s sel, indicating the presenes of a character ut the hottom of the siln.
The interrupl seqice rouline cien obtain the charecter by performing 3 MOV instruction from the
RBUF. If the program then disemisses the interrupt, the DV will inkerrupt when another character
is availabie {which may be immediately of addiionad charsciers were placed in the silo while the inter-
rupl was being serviced. ) Alternatively, the interrup! service routine may respond to the interrept hy
empiving the silo before dismissing the inderrupt.

IF RIL: apd SAE are both set, the DZV L] will inigreupt the LE1-11 processor w the DZV L receiver
vector when the site alarm (SA} bit in the CER is sct. The 5S4 bit will be set when 16 characters have
beem pluced in the silo since the last time the program has aceessed the RBUF. Accessing the RBUF
will clear the 84 it and the associated covnter, The program shorld follow the procedure described in
Furapgraph 4.4.6 o empiy the silo completely in response to a stio alarm iptercupt. This will enzure that
aily churieclers placed in the silo while it i3 being cmptied are processed by the program.

NGTE
IT the program processes nily 16 entries in respense
Ly each sfe alerm interrogt, charactery coming in
while Iederropis wre being processed will hold wp
without beibp conated &y the silo alarm drourt and
the siio mey evertaBy overflow without the giarm

belag lasued.
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il the sibo alarm interrunt is used, the program will not be interrupied if fewer than 16 cheractars are
roceived. In nrder to respond to shert messages during periods of moderate activily. the 1.80-11 pro-
gram should periedicalty empty the sito. The scanning period will depend on the required resnonsive-
ness to recetved characters. While the program is empeymg the sifo, it should ensure thut DZFV1]
receiver mierrunts sre mhibited, This should be done by rasing the |L51-11 processor priosity. The siln
alirt interrapl feature can significantly reduce the LSI-11 prowvessor overhead reguired by the DEY
recaiver by gliminutnge the eeed to emier 2nd exit &n inlerrapt service raukine esch time a chatracler is
receivid,

The lransmstier interrupt enable (TEE) bir controls transmitier interrupts to the LST-1 1 processor, I
enabbed, the DZVIL will interrupt the LEE L] processer ab the DEVTT transemitter interrunl vector
witen the transmitter ready {TRDY ) bit in the C8R is sed, wndiesting that the DZVY 1 is ready Lo accepl
o characker Lo be trensmediedg.

446 Emptying the Silo

The program can empiy the stla by repeatedly porlorming MOV instructions from the RBLT o
teraposary sterage. Bach MOV instrugtion will copy the battom character in the silo so i will poc be
lost and wiki clear vul the hottam of the siie. allowing the neat character to mave down for access by 3
subsequent MOV insituction. The program can deicrimine when it has empiizsd the silo by tosting the
data valid bit in each ward moved out of the RBUF. A zero valus indicates that the silo has besn
empticd. The 1est can be performed conveniently by branching on the sondition code foflowing cach
RO instruction. The TST or BIT instruction must not access the RBUF hecsuse these instroctions
will cause the next entey in (e silo Lo move down withoul saving the currént haltom character, Fur-
ihermaore, followmg a MOV from the RBEUF, the next character it te sile will not he aveilahle for at
feast oae pu. Therefore, on fast CPUs, the program must vse sefficient instructions or NOPs to ensure
that sucoessive MOVs from the RBLUF are sepurated by 2 minimum of ope w3, This i1l prevent i fulse
indicaiion of an empty silo,

4,47 ‘Irassmitilag a Character

The program contraly the 13ZV11 ranaminter through four registers an the QRUS:  the control ard
statns repisler {OSRL the line parameter repister (LPRY, the transmit contral register {TCRY, and tke
rensmit daty regisier {TDRL

Following [DZV{| initislizatien, the program must use the LPR to specify the speed and chapacter
formal Tor zach line 1o b used and musi set the master scan enabie (M3E) bit in the CSK. The
program shoukd set the transmicter interrupt enable {TIE} bit in the OSE i i0 wanls the B3PV
transmitier to pperate on & program ivlerrupd hasis.

The TCR s used tn enable and disable trensmission on cach line, One bil in this repister is sssociated
with ¢ach ine. The program caop set and clear bits by using MOV, MOVE, BIS, BISH. B1C, amd BICT
instruetions, (If woad instructions are used. the fine enable bits and the DT bits are simiitaceausly
Hecesserd.)

The DZV1T cransmitter iz controfled by a seanper which is constantly Jooking for sn enabled fipg (ling
enatle bil sei) which has an empty UART transmitter buffer, Wheo the scuniner linds suck 2 fine, ic
loads the pumber ol the line inte the 2-bit trussmii line number (TLINE) feld of the CSR and sets the
TREGY bit, interrupling the LS[.11 processor if the TTE hit in ses, The propeamn can clear the TRDY hir
by maving a character for the indicated line into the TRUF or by clearing the liee enable bil, Clearing
the TREY bit frees the scunner to resume its seatch for bices needing service,
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T initiate iransmission on an idle line, the program should set the TCR bit for that line and wait for
the scapmet 1o request service on the line, a5 indicsted by the scanmer Yoading the number of the line
into TLINE and settine TRDY. The program shauld then load the character to bo transmisted into ke
THL'F by using a MOVEB inatruction. I interrupis are {o ke used, a convenient way of starting up a line
is to et the TOR hit in the main program and let the pormal Lransmtitter interTupL rouline load the
character into the TBUF

. KOTE

The scannect may find a differest line needing secvice
before it finds the lime being started vp. Thein will oc-
vur il other lines request service hefore the scasuwer
can Gnd the Fne heing staried. The program oikst
always check the TLINE fleld of the CSR when ve-
spoadisg in TRIY to susure it loads characters for
the correct Hme. Avsuming the pragram serices lipes
o requested hy the sranner, the scanner wifl erenhy-
glly find the line being stayted. [T severnl Haes require
service, the scammer will request seivice in priogity
order as determined by fme number, Line 3 ks the
aighest priority and line @ the lowest. '

Ta coptirue transinizsion on  line, the program shoukd foad cthe next character fo be transmitied inle
che TALFE cach time the scanner reguests service for the line ay indicated by TLINE and TRDY.

To focrminale teangmigsion O a line, the program loads the last character pormaty and wails for the
scanmer Lo request an additional characier far the Fre. The progiam slears the line enable bit at this
time instend of Jpading the TBUE.

The moemal rest condition of the tragemited data lead for any line &5 the one stule. The break bits wre
used 10 apnly a continkous zero signat to the line. One hitin the TDR in agsrdaled with each line, The
Lime widi remain in s condition us long as the bit remains set. The program showld tse 4 MOVE
-netruction th access the BRK bits It ihe program continges 10 load charusters for a line after setting
the hreak bit, transmifter operution will appear normb o the program despiie the fact that ne charac.
ters can he dragsmitted whiie the ling {5 in ths continuows zoro sending state, The progrem may Use (i
facihity for sending precisely timedl zero signals by seiting the break Wit and wsing trunsing ready
interrupts 4s a timer.

It skanld be remembeted that cach Hoein the P2V is double buffered, The program must not set the
BRE bit Loo soon or the two data characters preseding the break may net e transmitted. The pro-
oram must Alse ensure that the line returns to the ane state ot Lhe and ol 1he zera sending period befare
iransmisting any additional duta characters. The following progeture will secowplish this, When the
seanmer reguests serviee the frst time after the progeam has |caded the tast data characker, the program
should foad an all-zero chesacter, When the scannes requests service Lhe second time, tae program
sholid et The BRE bit Tor the fine, At the end of the zeto sending petiod, the prograor shovld lead an
all-eeto character 4o be reansmitted, When the seanner reguests service, indicuting this character has
hepua transmission, the program shouwtd clear the BRE bil and load the mext duta character,




44,8 Dats Sed Control

The program may sense the state of the carner end ring indicatov signals for cach data set and may
control the state of the data terminal ready signal to each data set. The program wses bvp Tegistera to
aocess (e DZVET data set contro] logic. There gré o hardwars interlocks beiween the date set contral
logic angd the recelver and transmitter logic. Any required coordination shouid be done under program

contral,

The duty termingl ready (DTR) bits in the TCR are read fwrite bits. Setting or clearing a bit in this
registes will tuen the appropriate DTR signal on or off. The program may zccess this register with
ward o byra ingtruetions. {1f word insiructions are used, the DTR and line enable bits will be simulta-
neousty accessed,) The DTR bits are cleaced by the INTT signal dn the QBUS tut 13 not ¢lesred if the
program clears the DZVIL by setting the CLR bit of the CER.

The garrier {CO} and ring (RI) bits in the MSE are read-only bits. The progeam can determine the
current siote of the carrier sigral for a line by examining the appropriate hit iz the MSR, It cin
determine the curcent state of the ring signal by examining the appropriaie bit of the ring regizicr, The
program can exdmine these registers separately by using MOVE or BITB instructions or can examing
thei 45 & single ! 6-bit reginter by using MOV or BTT instrugtions. The DZY1 L deta set cantrol logic
dozs not intercopt the L5111 processor when & camier or ring signal changes state. The program
should periodicalty sample these ragisters 1o determine the cuerenl stares, Sampling a1 o high tote is

[CE NROCSEUTY,

4y



APPENDIX A
GLOSSARY

BBS7 L — Bussed Benk 7 Select

BDALOD L through BDALYS L - Bussed Data/Address Lines

BDIN L ~ Bussed Data [nput

BDOUT L - Eu.ssm Data Out

BIAKI L - Bussed Intorrupt Acknowiadge In

BIAKO L ~ Busseid lnterrupt Acknowledge Out

BIMNIT L - Bussed Initialize

BIRS) L — Bussed Interrupt Beguest

Breszk — A continuous specing condition on the serial daia line, interpreted as a framing greor.

BRE I through BRK 0~ TDR bits 1] through 08, When set, the Break bit causes the transmission of a
Break sighal.

BRPLY L - Russed Reply

BS¥ MO [. - Bussed Sync

BWTHT L — Bussed Write Byte

Carrier - A carrier i3 & continuous frequengy capable of being modulated or impressed with a signal.
The name Carrier, however, is used in the DZVLI print set to refer to the received line signat detecior

inpu from the maden. This signal ts referrad to as “Carrier Deteet” and “Carrier On™ in some books.

OO T - The Consultive Committes Tnternationa! Telegreph and Tefephone is an advisory committee
estahlished under the United Wadons to recommend worldwide standards,

CHAR LGTH A, CHAR LGTH B - LPR hits 03 and 04, These bits determine the length of the
chaeacters the DZV) 1 rooeives and transmits [Table 3-4).

CLR - %R hit 04, Controls the deviee Master Clear signat (Table 323,
0 — Caprier On. Also refecred to as “Carrier™ or “Carrier Derect,” Some sources abbreviaie Carrier

Dreweat 10 O Do nol confuse CD or ©O with F1A signa! €. FlA signel €D is Data Termenal
Ready, The EIA sipnal designation for Carrier On (or Carrier Betect) is CF,
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CO3 theough COO- MSR bits 11 through 08, representing the Carrier signal for lines 03 through (0. R
CONTROL STROBE H - This signal is generated by the speed and format contral ciecuits oa circuit
schematic sheet 133, 18 loads the speed parameters into the paud rate generaiors on sheet DY, and foads

the data format parameters inta the UARTS on shests D13 and D14,

AR - Contleal nad Stlaius Register (Tabla 3-23

DADD throvgh DADY ~ Data Avadable, These signals come from the B DONE pins on the TUTART:
{zheets D13 and D14},

DATA IMN 0 H through DATA M 03 H = These signals are the received data from the ELA sipnal
linga. They originate at the BIATTL rmeceivers (shest D7) and po to the maintenance mode data
selectar {sheet T IO

DATA TERM RDY 00 ihroueh DATA TEREM BEDY 032 - Data Terininal Ready sipnals for Iines OB
throurgh 03 {sheel Do), e

IMain Valid - Bit 13 in the RBUF, The Dutput Eeady sigaals from the four sifo memory chips ars
AMDed to form RECEIVER DONE H, When the RBUF is addressed, RECEIYER DONE H is
latched as VALHY DATA H {sheet D12 VALID DATA H becomes [Drata Yalid thil 1350 in the
RELIF.

DPATT - Data iapot boz cycle.

DATIO - Data input/ ouipil bas cycle.

DATIOB - Diara mnput/output bus cycle involving a byee.

DATO - Pata output bus cvele invalving & word.

DATOE - Data output buk cycke invalvng 2 brte

DCE - Data communcation eguipinent.

DEVICE DATA BUS - The bidireclional tri-state bus internal o the modole; sipnal bnes BEVICFE
DATA BLS 00 through DEVICE DATA BUS 13, S

DEVICE SELECT H - This zignal is the wirad-AND of the MATCH signals from all fousr bus 1rens-
ceiver chips (sheet [2). It epables the protocol chip (sheot Did),

DOTE - Data terminal eguipment.
DTR - Date Terminal Ready.

DTROD through DTRJI - Bits 08 tkrough 11 in the transmitier controf regisier. They represen! Lhe stale
of Data Terminal Ready for cach of the four lings.

Ela — Elastronme [ndustries Assooiation.
FB « Forced Busy.

FEM through FE 03 - Framing Errer signale from the UARTs (shoets 12 and D14
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FIFQ - First-In /First-0ut.

Forced Busy - Used with some modem squipment such a3 Bell modefs I03E znd 1138, Signals a |
modem controller to switch to another channel.

FRAM ERRE - Framing Error; RBUF hit 13,

Framing Errer = This error occurs when a UART receiver docs not deiect a stop bit at the 1ime it toats
for ang. Thiz may be cavsed by 4 trassmussion error or by a Break signak.

INITIALIZE H, IHITfﬁLIIE L - These are the device initinlization signals, They are generaced by
gither the CLR bit {CSR 5it 04) or by BINIT from the L51-1! bus (sheet B3,

LD BREAK REGISTER H - Load pulse for the high byie of the rransmit data register. (sheets D4
and Dy .

LOCSR HIGH BYTE ;Eri — Lewd pulse for ihe high byte of the control and status register (sheet D),
LD CSE LOW BYTE H - Load pulse for the iow byte of the control and siatus repister fshaat D4).
LD LPR REGISTER L = Load pulse for the line parameter register (shests D4 and DE).

LD TCR HIGH BYTE H - Load pulaes for the kigh byte of the transmit control register (ahest Dd),
LD TCR LOW BYTE H - Load pulse For the low byte of the trunsmit corirol register {sheet D4},
LD TDR REGISTER H - Load pulse for the low byie of the teansmit data register {shegt [d),

LINE A, LIKE P - Ei.!:'; 0 and 41 of the line parameter register. This is a 2-bit code thal speciltes the
number of the iing to which the parame:ers apply.

LINE ENABD through LINE ENABS ~ Bits (4 through 03 in the transmit control register. Each of
these bits enahbles transmission on the cotresponding line.

LOAD IN PROGRESS L - Indicates that either the line paremeter register or che trensmit data
register is being loaded. BRPLY is delaved 300 ns while a load i 10 progress Tor either of shese two
registers (sheat D).

LOAD S1L0 H - Enables silo buffers to load data (sheets D11 and D12).

LFR - Linc parameter register. Refer (o Tanle 3-4.

MAINT - Mairtenanee bit (CS5R hit 03). Enables the interral toop-back maintenance mode,

MAINTENANCE H - This signal s ket by the BMATNT bt (sheet D4 and controds the maintenance
mlide datd sebector (shesd D ]O).

MASTER {I.EAR H - This signal 15 derived from the clear bit CTLR (CER bit 04). See shest 1235,

MASTER BCAN CLOCK H - This signal is produged by dividing the master cscillator clock gignal
{sheel D). [t drives ibe receiver scannes (sheet DI

MASTER SCAN ENABLE H - Set by the MSE hit. Enables both trensaaiter und receiver control
cireuitty {sheets 25, P9, D1
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MASTER SCAN ENABLE 1. -~ Sct by the MSE hit. Enables the master scan ciock (shests D5 and
1343

 MSE - Master Scan Enable. CSR bit DS,
MSERE - Modem Stawus Repister. Refer 1o Paragraph 31.2.5
o000 PAR - Odd Parity. Line parameter register hit 07, Fefer to Tabie 3-4,

(IR (%) through QR 03 - Cverrun error signals from TART: (sheets D12 and 074 to sibo bulfer {sheel
D1

OUT HB - Qutput high byte, Indicetes thal an output data transfer will be made 1o the high byie of
the sefecled register (sheee D).

DUT LE - Output low byte. Indicates that an output data transfer will be made eo the low byvte of the
sedacted register {sheet D4}

OVEMN ERR - Gverrun Ertor. RBUF bit 14, Hefer to Table 3-3.
PAR EMAB - Parity Enable, Line parametsr register bit 06, Refer ie Table 3-4.
PALR ERE - Parity Error. REUF bit 12, Refer 1o Table 3-3,

FE (K} through PE 03 — Puney error signals from the UARTS (sheers D13 and Did} to gilo che huffer
(sheet 120

PSW - Processor Siatus Word,

QBUS — 131-11 Bus.

RBUF - Receiver Buffer. Rofer to Table 3-3.

RBUF D6} throogh REUF DT - Received dasa bita, RBUT hits 0 through 7.

ROV CLOCK 00 H through ROV CLOCK 63 H - Reoceiver clocks from the baod tate generators
{shect TI8) to the UARTs (sheets D13 and [214)

RCV DDATA D0 ihrough ROV DATA 03 - Recived darz bits from the silo bufier (sheet 123 to the
muliiplexers (shect [33).

ROV DIATA ENABLE MO through RCY DATA ENARLE O3 - These signals enable the UARTS Jor
the sclecied lines. They originate in the receiver contred circuigry {sheet [310Y and go to the UAKT:
{shects 133 and TIE4).

R} throsek RDE - Received data bits from the UARTs (shesls D13 and T 4) 40 the silo buffer
(shreel E¥12),

RIDOMNE - Reveiver Done. TSR bit 07, Eefer to Table 3-2.

READ DEVICE H and READ L ~ These signais control the operating mode of the bus fransceivers
[sheets D2 and D4,

REAL ROV BUFFER H - This signal contrals the unloading al the silo buffer {sheets T und T2
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RECEIVER DONE H _ In the DZVI L, thiz signal does not come from the LTARTS. It i3 the result of
anding the Output Ready signals from each of the four FIFQ memory chips (sheet 12). It sets the
EDONE bit in the CSE (sheet D3) to indicate that 8 character of received data is ready in the silo
buffer,

RECEIVER INTE ENARL = Recziver lnterrupt Ensble (sheet D33

B ESET DAN throngh DANT - These signaly are made up in the receiver control cireuitey (shaet 11y
Lty fegat the [Dats Available sigoals in the AR (sheets D3 and D4} Tar the selected line,

El - Ring Indicatar.

R1C through R13 - dModem siaius regisier hite 0 theough 3, indicating the states of the Ring sigral on
the correspondiag lines.

RIE - Beceiver Inserrupt Enable. TSR hit 04, Refer to Table 3-2.

RING 00 through RING 03 - The Ring Indicater sipnala for lines O thraugh 1, after having beca
converted from EiA to TTL levels (sheet D7),

RO - Read-Only.

RTS - Request 1o Send.

REW - Read;/Write.

RX ENAB - Reesiver Enable. Line miramerer register bit 12, Refer 10 Table 3-4.

X LINE A. X LINE B.~ Recgiver Line A and B, respectively. REUFE bits (W and (9. Refer to Tahle
LEE N

SA - Silo Alarin. TSR bhit 13, Refer 1o Tabie 3-2.
HATE - Silo Alarm En:ti;rie. CAR hit 12, Refer to Table 3«2,
SEL 0 - Seleet line for davice regisier O (the TSR} See sheet 24

SEL I - Sclect line for device regisser 2. For an input {read) aperatioe, this is the RBLUTF. For an output
{write} operauon, this is the LPR. See sheel D4

SEL 4 — Select line for device reginler 4 {the TLR). See sheet P4,

SEL & - Select line for device register &, For an inpul (eead) operation, this is the MSE. For an outpul
(write) aperation, this is the TDR. See shees 104,

SERIAL INO H through SERIAL INO3} H - Serial inpul dat2 from each of the four lines, It is culled
Diata In between the receivers (sheet D7) and the maintenance mode duts ashector (sheet DR, From
Lhere tor the UARTs (sheets D13 and D14), it is called Serial in.

SERIAL OUTOO mmugh SERFAL OUTO3 - Serini data eul of the UARTs [sheuts D13 and D14), It
poes Lo the E1A drivers and the mainterance mode data selector (sheet B0

SELL) - Fhis term refers 10 8 buffer that sutematicably shifts deta frem s isput end 1o its puiput end.
When a silo is loaded, the data does not guewe up from the mput end toward the output end, a: in a
shifl register. Instead. it stecks up at the output end, and is immediately avaiiable for unicadmg,
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SILC ALARM H - This signal is the cutput of a letch that is set when 18 chavacters have entered the
silo {sheel D), It is cleared by either reading the RALF or clearing the Sile Alarm Enable bit in the

CSR,

SILO LOAD REQUEST H - This signal is asserted when the Daia Available signal For the selected
line i= ser and the In Ready signals Mrom the silo buiffer chips arce set. See sheet D12,

SPEED CODE A through SPEED CODE D - Bita 08 through 11 of the fine parameter registar. Refer
to Faktiz 3-4,

STOP CODE - Bit 05 of the line parameter register. Refer to Table 1-4,
TBMT - Transmitter Buffer Empty,

T8MT0 theough TMBTUS - Theye are Transmitter Ready signals from the UARTs fzheets D13 and
[714) o the transmiiter contral circuitry (shest 29 ,

TBUFD throvgh TBLUIFY = Transmic date bits; bits § through 7 of the TDR.
TCR - Transmiiter control register. Refer 1o Paragraph 3.1.4,
TDR - Transmit data register. Hefer to Paragraph 3.2.6.

THRLOD L through THRLO3 L - Trapsmeitter Holding Reglster Load signal Tor lines 0 through 3,
From the transmitter controt civeuitry {sheet D) 40 the UARTs (sheets 13 and 143,

TIE - Transmitter [nierrupt Enpble. CSR bit 14, Refsr to Table 3-2.

TLINE A, TLINE B - C5R itz & and 09. [ndicate whick line is selected far tramsmission, Refer to
Tebkle 2-2.

TRAM INTR ENEL H - Transmitter [nterrupt Engble signal (sheet DS)

TRANSMATTER READFY H - This signal indicares that a line Mas been seigciad and that the corre-
sponding UJART transmitter is ready to be loaded.,

TRDY - Trensmitter Ready, CSR bit 15, Refer to Table 3-2.

TTL - Transistor-Transistor Logic, The normal logic tevels are approximalely 4 ¥ for one state and ©
¥ for the atler.

TX CLOCK 90 H through TX CLOUCK 03 H - Tranzmitter clacks for lines 0 theaugh 1. They come
from the Daod rate generaiors (sheet DB) snd go to the WARTs (sheets D12 and D14),

LUART - Liniversal Asyrchronous Receiver/Transmitter. Refer to Appendix A.
LNLOAL S1ILO H - The unload signal 10 the Skift Out pin on the silo buffer memary chips,

YECTOR BIT 02 - Bit 02 of the veetor term, This determings whether the computer uses a reoepver
inierTupt service TOUNINg or 4 transmitter interrupt service routing. See sheets D5 and D2

VECTOR-TO-HU'S H - This signal asserts the vector sslected by the switch pack ac E2 {sheet D5, It
ulsp goes ta the protacol chip (sheet Dé) to cause wrsertion of BRPLY.

XMIT DATA (%) through X31T DATA 03 - Transmitted datu Jeaving the EIA drivess.
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Your comments and suggésiions wil belp us In our continuons effart to Imprave the quality and usefutoess of our
publications.

What ixvour general reactien bo this masdal? In vour fudgment is it complete, aecurate, well arganized, well
wiitsen, ebe.? 18 it sy 1a ugel?

o
! ) W har faatares are mner waefal?
What Faulta o7 errors heve you found in the manual? - -
Phoms this manual yatisfy the peed you think it was intended to satisfy?
Drpes it satisfy ponr nesds? Why! . I
fh' O Pleuss send me the surrent copy of Lhe Fechiical Pocimentation Cataleg, which contains information on
the remainder of DIGITAL's iechriea] docemeniation.
Mame : Brrzet
Title City
Compamy ' State/Country
' Dhepasimel fap
Additional copies of thiz docutrent are availahle frome
Diigital Equiprmsent f:ﬁrpumlinn
43 Whirrey Street
Mozenbaors, bMa 0533
o, Attention: Communications Servicss (NEZ /M 15}
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