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PREFACE

Thiz manual describes the DLI-W Serial Ling Unit/Real-Time Clock Option (M558}, Complete
underatanding of its conrents requires thut the user have a general knowledge of digital circwitey and 2
bawic understanding of PI3P-11 compucers. The PDP-1F Procassor Handbook, the FDN-IT Peripharals
flandhaonk, ihe POL-TT Paper Tupe Sefivere Hondbaok, and the gappropriate system user's manual will
be valuuble wus references,

il






. CHAPTER 1
INTRODUICTTON

1.1 SCoPE

T his manual % divided into Tour mejor chapeers Inlroduelion: Coafigutation, Installation, and Test-
inp; Procraminimg und Detailed Description. Although conteod signals and data are tranaferred
heelween Lhe Snteclice and the Cnibus and between the interface and the communications dewiee, this
munual is limited to coverage of the interface itself.

The purpose of this manual ta 1o present the vser with information necessary to understand normal
grstern operation af the DL11-W. Thiv informution will be useful when analvzing trouhle symptoms
and determining correclive selivn. However, presearation of detailed troubleshoating techniques is
bevond the scope of the manual.

L2 ENGINEEEIMNG DRAWINGN

A complere set of enginesring and gircuit achematics in provided in w codnpadion wolome to this mae-
ual entitlod 2L1-W N LU RTT Option Engineering Drawings. The pederal logic symbols used on these
drawings are descrihed in the DFGITA L Lagic Hardbook. Specific symbols and conventions are alse
inctuded in certain PDP-11 syslem mannals. The tollowing paragraphs describe the signal nomengla-
lure converlion used on Lthe drawing set. )

Bignal names in che 131.11-W print Act are given in the Tellowing hasic form:
SOURCT SIGNAL NAME POLARITY

SOURCE indicales the drawing number of the print st where the signal originates. The drawing
nmumber of 2 print i3 locaed in the lower right cormer of the pring title hlock {DL-1, DL-2, DL-3, el
SIGINAL NAME is the praper name of the signal, The names used an the print sel are also used in this
manueal, POLARITY s either 1T or L we indicete the yoliage level of the signal. H means +3 ;1.
meany praund. &y an example, te sigoal:

DL-1 RCVR DONME H

orignates nn sheet 1 af the M58 module drawing and is read, “When RCVR DONE is ting, this
signal s at +3 v."

Unibus sipoal lines do not carey o SOURCE indicater, These signal names represent a bulicectiomel

wire-ORed bus; 35 4 result, muleiple sources For a partieular bus signal exist. Buch Unibus sigtal aome
iz prefived with the word BLIS, '



1.2 GENERAL DESCRIMTION

The DL1E-W Serlal Line Unic/Real-Time Clock Option provides twa distinct funetiona. Firat, lhn:
DL11-W s a character-huffered communications interface designed to assemble ar disassemble the
acrial information requited hy a comomunicatinna device (o parallel transfer to or foem the PDE-11
LUnihus. Second, the DL11-%W ik u line frequencey elock which cun peovide limed iniarmps, allowing a
program Lo oegsace the pussape of lime The DLL-W consists of a single integrated circuis quad
bourd {Figuee -1} conluining 1wo independent communications units {recciver andg transmitter} thag

are cupuble of simultaneons 2-way commuuication, and an independent ling Frequeney reul-titme clock
WuLe thal a quad board has four connectars {grovps of fingers!
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The DLL1-W intecface provides the logic and buffer repisters necessary for program-conirolled trans-
fer af data between a PDP-11 system requiring parallel duta and gn external devieo requiting seriul
duta. The interface alsoe includes stutus and control bits that may be vontralled hy che program, te
inlerluce, or an external device for commuand, manitaring, and interrupt functions. .

The DLLL-W interfave provides che flexibility needed to handle o variety of terminuls. For example,
the uscr can vse o DLI - as 4 Teletype® control: of, in conjunction with another serial line inter Mace,
the DLLL-W can be Used 42 o communications link belween twe processor systems, The DLL-W
nrwvides the uaer with @ choive ul line speeds (baud rates), character size, stop code leagth. paricy
selection, and statws indications. :

The DLIL-W wun replace (21L10-A, DLLL-B, DLI1-C, and DLI1-D modules in mosl applications.
However, the DLI |-E is utill required for use with comimunications data acts such as Bell Muodel 10 ar
202, All of the features of the BLIN-A throvgh DLLL-Dr modules are combined on the DLLI-W snd
ure switch-selevtable to ullow lar interchangeability,

As a receiver of.serial data. he inlerface converts an asvnchronous serial churucter from an oxternat
devive inter lhe parallel character reguired (or trungfer to the Unibus, This parallel churucter can then
be guled through the hus to memery, a processor regiater, or same wther device, When the DL11-W is
nagd a3 a wansmitler, u purallel character from the bus is converted &0 a serial character for transmis-
sian to an extarndl devics. Becuuse the pwo data cransfer unils (receiver and transmitter) are independ-
ent, they are capable of simullaneows 2-way communication, The vecéiver und transmitter each aperate
thraugh two rebated registers: a contrel and status register for commend and munitaring functions and
u daty buffer repister for storing data prior te tranafer to the bus or external device. The ling frequency
clrck uses a signal derived from the ac inpul voltage by the power supply to generule limed interrupts,
The clowck portion uiilizes a register for command and monitoring furncticns.

Typically. the DLLI-Wis operated in ooe of two funclionally differenl conligurations, ke DBL1 LW
wscd as 1 Teletype contrel and the 13001-W used with ELA level converters will be discussed individ-
wally jn the following parapeaphs. The real-time clock functicns will ulsa be described. '

131 DLITW Teletype Control - -~ - -
The DLI1-W (Figure 1-2} can be used to interface to Maodel 33, Maodel 35, and Model 38 Telelypes,
and 1w Lthe LA, ) : .

Serial information read ve written by the Teletype unit is assembled or disassembled by the DI11-W
interfags for parallel transter 10 ov from the Unihus, When the processer puts an address on Lhe bus,
the 121.11-W interfapce decodes the addsess to determine iF the Teletype is the selecred external device
und, il selected, whether it i3 to perform an itput or output pperation, -

It, for exomple, the Teletype has been selected to accept informatien (or printout, paralic data from
the Unibus is loaded inta the TIL11-W ransmitter (punch) bulfer. AL this paint, the XMIT R 13Y flag
drops because the tansmitler {punch) logic has been activated., (The flag comes back after a lruction of
a hit fime il the rransmitter is nol presently active,} The interface generates a START bit, shifty the
data [rom the huffer inte the Teletype ane il at 2 ume, tescts the XMIT RDY flag (as soon as the
haldmg repister af the double-buffer s empty, even though the shilt register i5 active), and then puis
oul the regquired number of STOP bits, :

“leletyae i= o tepristeras trademark of Teletype Corporation

1-3
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Figure 1.2 DLI1l-W Tc]e:}'ﬁe Cpntrol

Thus, it the DL L-W is interfaced o a Model 33 Teletype, the 3-bit parallel bus data is gonverted to the
i 1-bit gerial input cequired by the Teletype, Mote that whenever a series of charapters is tn be output to
the Teletype, ehe XMIT RDY flag is set prior oo geoeration of the STOP bits and the shifting out of the
chataceer in the holding register, thus allowing angther charucter to he Joaded Irom the bus 25 5000 as
the transmitter halding bulfer is empty. The XMIT RDY Nug iy wsed with XMIT INT EMB 1o
initiute an intecrupl sequence, nforming Lhe processoe that the interface is ready to accept another
churacter fur tranuler lo the Telelype for prinling. .

When receiving dara from che Teletype unit, the operation is essentially the reverse. The START bat ol
the Teletype serinl data activates the interface receiver logic, and data is loaded one bit at o tnie o
the reader buffer regisger, When buffer [pading iz complete, the hufler contents are trunaferred Lo Lhe
holding register and the interface sety the ROVR DONE flag, indicaling Lo the proeram thar a charad-
Ller hus been wssermbled snd is ready Tor trangfer to the hus, TTRCYR INT ENB is also zet, tha BROVE
DONE flag wtitioles ain inletrupl sequedce, thereby causing a veclored incerrupt.

The DLIL-W has a reader enable (RDR ENB) bit that can be sct o advance the paper tupe reader in
the Telotype. When sct, this bit clears the RCY R DONE flag, Assoon as the Teletype sends another
chuaructer, the START bit clears che KDR ENE hit, thus glowing just one characler 1o be cead,

The DL11-W also has 4 receiver active (RCVE ACT) bil, which indicates that the DrL11-W interface is
roceiving data from the Teletype. This bit iz sct at the center of the START bit, which ia the bepinning
of the input serial data, and iz gleared by the leading edge of the RCVR IDONE bit. The DLLL-W also
has uw BEEAK bit whick cun he switch-enahled, This hit can be set by the propram G LEansmic a
conbinuows dpace i Lhe Teletype.

14



The 13L11-W can be operdred in a mainlenance made, which is program-sclested by soteing the
MAINT hit in the transmitter staAtus register. When in- this made, special logie is used to perform a
closed loop test of interface logic circuits, A character from the bus is Joaded inw the transmister
(puncly buller repster. The serial output of the register enters the receiver (reader) buffer register,
where il 33 converled buack inlo parallel data and transferred to the bus, In the mainrenance mode, the
dara is not transmiiled o the Teletype. TF the DLIT-W is f'unctmmng nropetly, the character in che
reader buffer (RBUF) is identical Lo the charscter loaded intg T.hl: transmitter buffer (XBUF).

1.3.2 13 1-W ELA Termingl Control

The DLIL-W alue provides the contred logic required for interfacing ETA lerminuly such as the ¥T06
display or the Model 37 Teletype (Figure 1-3),

i T EE SERALLEL i
JRIYRRE ]
b3 IR e oond S
STATLG FTATUS H
EHa
55TH
BUEGE 5oV .
1’\'111'?5 INTERALE™ [ " |
E | NI ST Al ne
L-—- Ll ’-!I:,,u_ | SRAE |- %:I
) 1 —.u::!ﬂ-’:
H AT ' - F !
i INT -I—l
B —
A R I s
1B mmn | B r | “
N wmoiess § | EELECTiE |
ZZEIL e iy |
| |
: T-ur-EHH;EE I TasHIT 2R |
Cw__tMEsa: L ZAIT FO™ | Sy . : :
L Rk ILs Iaksllre RAYG . I_ —_——
FLELTR 1R
v 1T dE

Figure 1-3 DLIN-W Terminal Contral

Functionally the F14 terminal control configuration is nearly identical to the Teletvpe contral can-
fgurations. In the EIA terminal control configuration, ELA level converters on Lhe DL LW are wyed
o chanpes bipoler seciul input deta to TTL lagic levels and TTL logic tovel serial output te the bipolar
signals required by ETA terminals. ETA level putputs for the signals DATA TERMINAL RDY and
REQ TO SEND are permanently sorepped on. However, RDE ENB has no BlA level equivalent.
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1.33 Line Time Clock {Fipure 1-4)

A sipmal penerdted From the ac input ling voliage by the power supply is ceceived by the DLL LW, This
signal is @ squarc wavg idenkicul in f'n:qu:n::.' to the ac line voliage. A mouitor bit (LTC MONITOR)
on ihs ling clock status register (LK 8) 1s set ooee foreach evele by the hardware hut most be cleured hy
the program. By monitaring this bit, the program cia count unit time intervals of L 6-2/3 mu (60 Ha) or
20 ma (50 Tz). 17 the LTC TNT EN bit is set, 4 vectored incerrwpt will be generated an eurh chole.

The Llerms ceal-lime clock (RTC) and line clock [ LTC) are used interchanpeably in other contexts, but
i clock will be nsed generally in this manual for consistency.

PN

O3B~ nus
- CORIVERE -
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BEYH
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ER.BG
147TH INTFRALI'T
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LiOrmH:
- 1T
[ I Rl
= MY H
% BAYM aDDRES2
z el RELEGTICN
a (M H [
— LIKE
CLEEK
. ERATUS
78D | aus T
= ItECEIYVER A
PINTR SUS Led L
SLFPLY B

\/7 11 37us

Figure 1-4  Line Clock Block Diagram

14 PHYSICAL DESCRIFTION o
The DL 1-W SLU/RTC option is packaged on a single M7355 quad integrated circuit module that
can eazily be plugged into a small peripheral cantroller slot in the processor oI one of the slots in a

D D11-0 peripheral mounting panel.
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Power i3 applied to the legic through the power harness already provided in the BA 11 mounling box,
The cequired current is approximately 2.0 4 at +5 ¥V and 150 mA at =13 ¥, Ifthe ETA level oulpnls are
used, then Sk mA af currenl, ut a level belween +% Y and +15 ¥, 58 alwo reguiced.

The MT356 module has 8 Berg connector for all user input/outpul signals. The specific signals fed o
thiv eomnector depend on the external deviee ingerfuced to, and the specific cable used, Mounting,
cahling, und conpector information 6 given in Chupier 2.

Fisure -1 shows the position of the Berg conpeclor und the five switch packs.
1.5 SPHCTFTCATIONS

Orperating and physical specifications for the 131.11-W Serial Line UniL/Real “Time Clock are givenin
Tauble 1-1.

Table 1-1  1YL11-W Ciperating Specifications

Specification eseription

Berslers Receiver Stutus Repisler (RCSR)
Receiver Bufler Register (RBUF)
Transinitrer Status Register [(XOCSK)
Transmitrer Buffer Register (XHUF)
Line Clock Status Register (LK)

Repisler Addrosscs RCSE TITAE0

RBL.T 717562 When used a3 consale devics

XCSR TTT564

XBLUF TTT565 '

LKS TTT5d6 Yalid when SLIT 15 used as console nrDLLL-
Wis uoed as & line clock oaly.

{5ce Tabte 4-2 for addresses orther than console deviee),

[ntecrupt Yectar Address (Wl Receiver when used as consele
6 Transmitter
100 Line Clock
Floating ¥ectars (Appendix B)
Priomity Level HH4 SLL
BRS RTC
[nterrapt Tyqes Transmitter Ready (XMIT ROY)

Receiver Done (RCYR [DONE)
Line Clock Manitor

1-T



Table 1-1  DL11-¥ Gperatlag Specilications (Coni

Speciflcardon

Deseripbinn

Coammands

Hlulus Tndicators

Daca Input/Cucpul
Data Format
.Data Katcs

Bil Transfer Order

Parity

Sirc

Purwer Reguired

Temperature Range

Lo CABLES

Receiver Interrupt Enablte (RCYE INT ENB)
Transmitter Interrupt Enoble (XMIT TNT ERB)

Line Clock loterrupt Enable (LK INT ENB)

Reader Enable (RDR ENB)
Muintenance Mode (MAINT)
Break (BREAK)

Recoiver Active (RCYR ACT)
Traznmsmitter Ready (XMIT RDY)
Receiver Done (RCVR DIONE)
Line Clock Monitor

Error (ERROR)

Creerrun (OF ERE)

Framing Error (FE. ERR)

Parity Error (P ERR)

Serial dats, 20 mA active current loop
serial data, 20 mA passive current loop
Serial daca, conforms (o EIA and CCITT spedlcations,

One START bit; 5+, &, T-, or 8-hit DATA character: PARITY hit (odd,
even, or unused); 1 or 2 STOP bits with 6, 7. 8§ DATA bits selected; 1 or
1.5 STOP bits with 5 DATA bits selected.

Baud retles hav be 110, 15I.’J 061, 01, 1240, 24000, 45LI'U or Yo, Aay
gplit speed combination pum:bl: (trunstritter wnd receiver speeds may
differ).

Low-order bit {L5B) first

Cn'mpul&d o idcating data ac inserted on outgeing data. depending,
ot type of parily {odd or even] wsed.

Parity may be odd, even, or unused,

Consists of u single quad madule (M7956) that occupies a slot in a
DDRIL-C, DDI-Ty, or DDI1-P backplane,

A0 A 3k +5 W
15%kmAat-15 v
S0 ma et level between +9 ¥ and +15 ¥,

10% o 507 C.

The THUOT-W comes ina package with a T008300-9 calle and an TT300% punel assembly Tor mse whan
vaterlacing wia 3 2 mA cwrrent nop. This kil e called che TG94 Tha IR0 alao coines with a
BC2TT cable Mpenel wesembly and o BCIZ2T cable Ty interlacine to FLA devices, This ki is ealled e
DLLUI-WEB. The Bera connecior on Lhe 7338 module secepts the TO0S3A0-0 cahle and (b BOC2TC

culili.
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CHAI'TER 2
CONFIGURATION, INSTALLATION,
AND TESTING

11 COMNFIGTIRATION

The T 1-% inclodes an 7RG gnad module, zither of tewn distribution pansls (BO27C or HAOWED,
and wseacteled mlerconmec Eng cabies. Alsu included 35 an adeplor brackel loe wse o cabioels whacl <o
not coquice eempeianee with FOC repulations For electroomagoetlie werlerane: (ERL supprcssioo.
Table 2-1 lists the opticn specific eomponcnizs. Figare 2-0 ahaws all of the pares cssaciated wih e
IMLIL-W Qnteocface,

The MTES quad medele tcludes fove dipeoowied swilclh packs. Bach pack ooalains cither czln or
ten individual slide or tnggle switches, Fhe packs arz labelzd 51 through 5% on che aoard; cach swireh
om tac preks 3 nemberod 1 throogh 3 or 1 Positions foronend of 7 are slestly indieated on cthe hard-
weare. RM-Y bs che comvention uaed inthis maneal ro vofor to speofie swatehes where X imlicetes the
switch pack number and ¥ indicaces che partionar switch on tfat switch pack. Tor example, “525
telfers oo swicch number 9 on switch pack 2.

saiteh selzetions o the 1DT.11-%W interface provide the flexibility needed wo handle o variety of Munc-
time. Tor exampls, the wser can sel up awitches sethac che DLW cenoinlesfucs oa Telely peamiler
ur Lo i highepeed CRET lerminal. The wser has a chedce of speeds. chamacter siee. slop cude leneth,
petily, error deteclivn, 20 74 current loop or TTA, addresses and veclocs, golive ur paesive edes, and
the specilic type ol interlace which the TIT.101-38 35 o replace.

210 Taod Rules

Tuble 2-2 lias the eighe JilTerent bawd tatee available oo the DILL-YY. Completely indepeondent solic-
speed operation s poovided =o Lhat e recetver and Lransmiller miy opeeale ol dilTeccal rales, The wser
should De cacelul Lo st (e cerrect speeds ahen replacing ocher Ineeioee wodules (DLLL A, DELLB,
aad s cand.

212 Address md Vector Selection

The DLIT-W ietectace is addressed through che address selection iogie, and irs intcrmpt veotor is doter-
miged by the Intenmp conteal Jogis, Bach I 11-¥W interface within g swstem has a wnigne address and
a nnlqne woetor. T'hess are determined by the switches an the madnic. However, tha line clock address
and veotor are fined ar FTTAMG and 1008, respectively, Figwre 2-3 shows the relation of apecific switchos
ta the address and veotor of the devics nsed (loletypowritor and a0 onl.

Thus. “o7 addrzaa sclootinn, switeh 55-3 gorrczponds to wddress bin 10, and it ndicates » logical 1 when
turnzd af F Ver vector seleciion, on Lhe olber hand, sailch 92-3 corresponds Lo vector B 5, and 11 -
dicetes o lowical 1 ahen it iy on.

ANPIIP-1E sywrams heve enoneh 10 sddresees reserveld W handle op o 47 devices, Cuch one o thess
devices could be v DLW TTewever, only one DLLL-Y per svelenn s allowed o lave he LTO 2o-
ubled. The LTC sections of uiber DLIL-We cin e dizabled by tuening swilcles 53 3 an 55 100l Ses
Tauble 42 Tor more specilic addeess conliguraton wlocnsiol.

-1



iGCC MOTE 1)

T —— T n D L=
- Tm—y o
Ko -
I A e,
Fea 1N P ., a -
(i N AD e
| LA L
I -
R

ST

F2A USE
WiITH Clay
DCWLES

ST22E EXTLRNSAL CARLE

=2 —)|
l WNEAT TO EXCEEDR .
|-l.— 15 METERS (B2 FCET| =+ ~

G2 CAUTION MGTL IW SCCTIGM 3.5.2.1

-

7004318 |SEE MOTLE 2

HA1Cx

FH LS= WITH
Al A CURRENT
LZOF DEY-CES

L) -

o b

FA-2TE82
FOH LSE I CABIMETS
WHICE DO MOT HAVE AM
/0 BULKHEAD.

MBS

1. GRAWINGS NOT 70 SCALC.FON
INYERTORY PURFOSES OMLY.

2. THC 7008612 CATCAMAL CABLE “IUET
GC ONCERED SEP&=ATELY.

KEACI=

* Tigure 21 DLW Parts Diagram



Tahle 2-3

Oplion Coufizurabions

. 1 Fisfribtinm
Coufipurafion Mudule Cable Panel
OIL ] 1-% MRS s E I
[ RS Y B350 REIEXLNES H 30080
0. 1-W H | ) BrgsCH B2 C
: BO22E,
¥4 B0 ceble and BO27C panel comprise the BO270 cable/ panel
assetbiy,
Table 22  DLIL-Y Baud REates
Haud RHate Transmil Brceire
S 14 B3-1 514 53-2 833 .‘33-_&
110 O o e oFF OFF OFF
[ 50 FF i Ly Qi Orr GFF
J00 Q- OFF OFF Orr oM ]
G oM OTFF ON OFF OH QOFF
| 24100 ON O OFF OFF OFF M
2440 QT'F OFF OFF 0N O 0N
EXIE OFF OFF | ]y 0N OFF
R0 OFF 1] FF 0N OFF 0N
EOR STARCoN 3 EONEOLE REVIEE ADDMESE F77RRA
WECTOR - MR
AT -+ 1= 10 b n 7 i 5 3 3 3 o
. . T
aPIIESS |/ TEIM . FIF T .-"Z/‘//////ff | ] - | q G | E l 7 /A/;“'
" - - 3 1 uOFF
FNITOH 56K
MITa 10 a 2 7 H hl L] & 2 1]
T 77 1 | n
WEETOR [10% -7F4" // ﬂ == I I 4 ‘///A
. —_ 4 1=11H
BERITCH Sa-in
ETHE ST Ricinn 15 ST DETEAMGKHER LY THI SEITENES A

Figura 2-2
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Adddress wnd Veowr Selection



1.3 Address Selection Yiodes
Phe YLV can e operated inoany of theee dillerent sdedress sgloetion rmudes. Mormelly, o DL -
st an conzale werminal control would operace in che firsn mods, wheres additienal 13011 would oe

apercled inoche seeond mode. The third mods i et normally naed. bul s diecwssed heres Tor e
ple leness.

Mode 1 Toth the serial e anit and che line click sections can be addressed. Thee to e
addrese ~elecrion logic. operation in this made requites Lhat the szeicl Loe unis wddrosses e 1e-
stewcled to 777A0X, The line clock addrcss s 777546, - .

Mude 2 Only the seriai line unil section can e ad@ressel. Address selection ranges framm 774000

=g

s S The line clock is disshled and dazs not cespend to address 7775948,

Mode 32 Omly the line clock section can be addrcased we 777540, Tha serjal line unil section dacs
ol respand to any address.

Tuble 2-% indreates the corvect swilch seteing for sclection of the desited address aod address mmde,

Tubk: 2-3  Address and Mode Seliclion

Address Hit Al { avd | Aok | a0T | ans | aos |aos |am [1Te | Lo
Switchi | w53 | s52 851 | S54 | 555 | 556 [S58 | 557 | 859 | ss10
Mode 1 OFF | OFF [OFF |oN | oFF | ofF |ore o | orE | on
Mode 2+ OFF | OFF |OFF { QN | OFF | OFF |OFF |ON | ON | OF¥
Mode 3 ovF | oFF |oFF|oN | oFr | oFF lov |oN [ on | on

*oAddeess TUVION e selecled for the serial Tine imeclice. Othor sddresses may be selecied using
waitchos showo o Figere 2-2, where OFF = | and QR — Q. ' '

14 Active and Fassive Mogles .

Teea seitel-selecleble medes of apeeation are availuble G the 20 maA curzens lonqe 1 1he aclive mods,
the 120 11-%W s LLe source for the 20 mA of current; in che passive mode, e exaroal device muoss
proveide The CUirenl. As an sxample, 1wa processing sysiems eotld be connecled wsing foan DL L -V 5 vt
Lhe 200mA curecal loop. One 1201 1-% would be he active daviee. The oller TIET-9 wauld be passive.
Tabls Z-4 shows (e appruprate swiczh sellings. Norms! eonfignraion is in the astive mnd.:,

A5 adka Pocod :
he: dara feemal (Figure 223 congists of o START bit, lfive to cigitt DATA bals, a FAKITY Tt or oo
PARTTY hit, and onz, coe crd one-hal?, or tea STOPR bils. '

2
|l

Whon icss than cight DATA hits wre’scleoed, the urdware joscifies the Bs inle the leasr sigrificounl
bt pusiliums for characiees cecetved by the imeiface. When ranemitting churaciers, Lhe [roOZrar pls
wdes Lhe justlicazion ime the least sanificant bis, The PARTTY hit may be eillier on or aff; when g,
o be selocted for checking either odd ar even pacity wlhen receiving and Lo oreviding an axtra
PABRITY bit during trananizsion. . :

24



Table 2-4  Switch Scitings

Tramsitler
5141 =1-2 El-3 a1-0 mi-T
Active O™ | OFF OFEF ON
Passive OFF OFF ON OM OFF
Receiver
30 =LT B3R 3= MNi=11]
Aoty O™ OFF (]| OFF oM
Puysive OFF oM OFF oM OFF
Faper Tape Reader Enahle
51 =1-5 1K =1-0 Sl=11
Active 0N OFF o™ OFF M
Pussive OFF Ol OFF M QrF
. QL EVEh RE-U3R T2 1OLE
L | SN S LT o= TR LALISHI TATZ oF LIKE
. bl kel skl Sl Skt skl Kkl Rl th ——— - == i .
R S I ey
—-| —TYE CITTIW™ =2 F - T LAIE - ..: E i
~aRT . MTIFIZE O LEE BT 27 GhE mAEN —inoe :
i H PP A B HH - . -|

1 T

Maure 223 DLLI-W Dot Format

Al veriahle e wilbin anw data format are seleeted by switckes un the DLW module, Moee ol the
verables can bo controlled by che program. These swileles cre Daled o Table 2 5 andd deseribed o
[ully o Chapter 4,

Figurz 2=+ shows Lypical swiich setiings Far a THOT-W when nlerfainge wilh o slandasd LHGITAL
terming] (soasale deviee only.

Tunle 26 aives a complers listing nf cha switches and their Tunctions,
2,16 Cahling :
Figuse 2-% ustrates the proper cabling conligu rudan for selecting and connecting cahlos bebwesn ihe

DLLL W and variens peripaeral devicss.

1.1 DREINSTALLATION AND SET-UP PROCLEDURES

Befers 1amalling the TAL =W, assian devise and vootar addresses v accondance with Secliom 2012
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Tuahile 2-5  Thata Formear Switches

TIART

Manw Swikch i N, Hunction
Na Parity sd4-6 35 Enables ur divables the paricy bit i the dula character,
When enabled, the valae of the parity bit is dependeat an
the type of pacily {odd vr even) sclected by the even parity
select (54-3) switch.
When disahled, the STOP birs imnuediately follow the last
DATA hit during tremstivisaion, [During teception, the
raceiver does fiol check Tor purity.
Switch OM = parity enabled
Switch OFF - parity disabled
Even Purily 842 KL Determines whether odd or even parity is to be used, The
racelver checks the incoming cheracker for appropriate
parity; the transmiller inserts the appropriate parity value,
Switch ON - odd pariy
Switch OFF - even parity
STOP Bil 54-5 an Selects the desired number of stop bits,
Switch ON - One STOP bil.
switeh OFF - Two STOP bils, but if live DATA bits ars
aelected, one and one-half STOP bis will be selected,
MNumber ol 5d-] 38 These tao gwitches are used topelher lo provide a code
DATA hits 54-4 ar lhat selects the degired number of DATA bils in the

characler.

Mo ol
544 543 NATA
Bits
O - ON 3
Om {OFF i}
OFF O -7
OFF OFF f B

-5
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I | ) 1
L T1.% (Consnh: Device {In byl e —— — —
Typival Switch seElimygs lar sindard H.-IE:ELI: 1F : t:l : ;"! ?.- ; f.l : :‘n:
DEC tarminals. — -
NI L]
BAUL | M F F M F HNF MR
AGd-
T
KTC 1 2 3945 3 THA D
e F FFHEEMENT | E'Liﬁf:::r:;i:fj
ATE
TF ARG TR R0 e o e m e — = = — = —n
EMhR IE FFNEFNFr s e R S R I I T-F
AULIH N FF M WFE - - [
11:.'123‘15-2..-5"111':5.,
U F N FFNF —H
1 2 3456 7 é|se
— K I rMNFF
TET 1]
F. DFF
- = WYLEED
11-4Z13
Vignre 2-0 Dypical Saritch Settings
Table 2-6 DLIL-YY Switch Fonclions
Awlich ack Suwitch Mo, Function
! 1 .
2 Trunsmitter (active,pussive mode ol 1m A loop)
3

Reader cnable {active/ passive mode of 20 mA loop)

LI T %

-2
e s S e S g

Transmitter {active/ paskive made ol 20 mA loop)

-k Tk

Reader enabie {active, passive mode of 20 mA loop)

e W Y ]

Mot functional

Vertor address

b o i I T O T
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Tabk: Z-6 DLI11-W Switch Punctions (nnt}

Switch Fack “Switch Mo, Futction
3 1 Transmitter bawd rate
% } Receiver baud rate
4 Tranymitter buwd Tate
5 Receiver baud rate
&
7
) Heceiver (active /pussive mode of 20 mA loap)
1
[ -
4 | Break enable
2 Farity select [odd ar gven)
i } Number af DATA bits
] WNumber af STOP bils
fi FParity coable

10

DIl B -] MR LA e b b —

—_

FErrir hit enable
Mol functional

Transmirter baud select

Deevace uddress

Line clock enablc
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BC2TEC CRELEMPANEL B55FIRIY
o

- "
! 1

OL1 1 -0
MOTAILE

BC22E EXTERMAL CAZLE

] [DD al 10

by

=| SERAS
SERS

no W CORMNECTED TO EA LEVEL DEVICE

117 -4y
T LILE

=2 F1 =30 F1

P2
FOIESEL-Y FULEDT i TELETYFE
[: :I . al | r | oA
F I
-~

CAG
GCR3S
T

o

|

-
=
-

MATE b0l

MG TH-T-i 1K

I 11T C0IMETFE T 20 mil CURRSRT 0P D=t

et ) L}

Digure 2-5  DLLI-W Cable Conneclioms

223 INSTALLATIOM
Tas section wenlifics the wetallalion procedures [or the DL AY, Tostallalion 1= broken down Lo
WTH 6 modhale installation and disteibusion pancl instellaion.

WARNINVG
¥hen performing any insfallation procedures, e
all power OFF,

231 MIRSE MModuly Enstallation

FhcT.1

SWocun be mstalled inoany small periphere] contooller (SPC) wlet af the PTH1T processor.

FMegare 2-6 iluelrate: o tepical 9-slol backplene cenligucaton (DD |-Tn.

!._'l

PMug the Temale Berg connector 1P-L) ol the desired interzo] cable (see Tipore 2-31 ino Lhe
Berp conoester (LT ol the M7338 inodule, The Berg connsclor ie shown mn Tieere -1,

Lostall the BTS20 medule wans the svslom uonil.

Pecloer mesistancs chocks Dovweel 1ie backplaas valiags seurezs aod eround L snzure Ll
aa shert circud? eopndifuons <xist oo e M7s56 medele. Beler L 1he enpiieesing priol s2l
W SLETRTC Cinrion Kagineering Deowings Yo pin SS5i2mcils,

Maceod to =ection L,3.3,

232 Iistributinn Panel Installatinn
Hreoonse tha installacion proceduras for tnetelimg che BC27C and 308 discribocion panels are similar,
Lhe Mallowing mnslruclioms perlan w holth penels.

2-2



URIZLE THPUT AL5 GRANT DIAECTION

SLaT f 1] E F
1 [ T I
s — —
5 '_4" '
4 I
5 < MNOTE 1 MOIE 2
1
fi .
'l|' X -. .-.-,l'{’-.-.-..' N *"s arw omm - r— - -
B S ;
a . : gz 1 ¥

v VIEW FTRDOM MIDULE SIDE

URIGUS QUTFUT
A B A b C o E F
SRR TREN I Vs Dt L _ 1T 1 |

ITAMDARD UNIBUS  MODIFICD UNIBUS  SMALL FERIPHERRL CORTROLER

[SLOT 1+8) (SLOT 2~g) 5L 1—1)
MOTES:
1. RCMOYWC CAl TO GE1 WIRE WRAF JUMPER TO INSTALL AN NFA OFTION IN ANY
SPC SLOT.
2. (3727 REGUIRED IM ANY UNUSED SPC SLOT TO PROMVIDE BUS GRANT CONTINU MY

[LLEg b 1]

Fizup: 2-6 L3311 Backpline

Twa different spproaches for mmetalling distrbution panel sssemblics are inchidad ie this rameal,

Pelus newe imslallations wlihze T bulkheads o comply with TOC repulalions imiting KM leakage.
For s lallatioos uiiliciong aon IO Dulkheod, Tollow (he steps oullioed Zn Seclion 20020,

Allerniate imslowctivns are included for those cabinets Usal du nul reyuire 170 bulk heads, wad ths re-
quive a sliphils medifivd installavion proceduce. I ohe svawem dees ool incerporsle =n T/CF bulshayad,
folleaw the steps oulinoed in becuon 2,322 ' '

L3271 Installation in Calvinets with un 120 Tulkhead — Thoopek there mey he diffzreaces in the posi-
toming of the TR0 bulkheads of the PIYPT kernel eebinet, the oniversa | sxpansion oz hinet, and orher
cebinets, the installavon soncept 5 the same. Onee the TO270 0r T divtrsbucion paael iz installed,
Lhere sheuld be no upenings Tell (penels omitled) in e TA0 Jrame on the rear of the cabines which
coubd permmil EWT lsakage. Tor this reason, 1035 imporLant Lo Bghien ald mounbing sereas inche disim-
bulion panel. Frgures 257 and 2-3 showe Lhe variows TR0 bulkbeed lepes and illustraie the cormect ap-
praoacl Le each.

Lo Gain aevess Lo e LAO bulkbeod roueh e docr o e rear of e syslen cabionst and

remave ong of the 437 em CXin) wide panels from the bulkhead. This Is whers 1he distribu-

tion panel is moaneed, :

2-10
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= {EEE NOTE!

FOORIEC-9
CARLE -

1
L
.":} 1L HULEHEAD

]
== Haoos
[~ — DISTR'BUTION
PAREL
Y
FINAG 12
CAGLE
NOTE
130 SEAL CAN BE MOVED UP GR DOWHN
190 ALCLIR WDEATE ADCITION OF OR ASAMOVAL
DF 157 FRAMES.
L g b 111

Fignme 2.7 HIOE Ingtalladon in a Tlocieomally Ovieneed 1,0 Bulkhead
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s
EJLKHEAD

" BCRIE
TABLE

L R

Figure 28 BU27C0 Instelladom inoa Vertically Oriented 170 Bulihesd

When using the TO0E360-% cable and HAOY panel, plug Lthe somnesuor (821 of Lthe Tree ord
ol tha vahic Ineo e male conreetar an dhe ceer of the TIZ00U pansl, When using e RO
vibic/ panal asscmbly, lads slep may be omiteed since the vable and panel are olready con-
ne Lend.

Foute Lhe remairing imernal veble and disrribntion pouel Gireugy the camiaq and roush
Lo woening in the 170 bulkbiead ad the rest of the cabinel. Keep in mind that the calile must
o routed sml dressed in o manner compatible with sxisting cabinet vahling.



i. .

-

i

2312

1.

P

I-l-'

%,

&,

Tastall Lhe distzibution panct intie the npening of tac T/0 bolkhead (see Tigures 2-7 and 2-81
i place of the 4.57 em (2 in] wide panel thel e removed in Siep |.

MNOTE
It is wecessary to maintain an interberenee-Troe covis
ronneent sutside the cabinet encliswre, Any addition-
al panels that may have been cemgved 1o Incilisinle
easier installation of the distribwiion panel osi e
repluced.

Cogneel e coreect crlerial cable to the connsetor on the rear of the discribotion panal (see
section 2,100, The eabic should axic the sehines wich the nther spnal cuble.

CAUTION -
BCI2E cuble leopihs in excess ol 7.6 o (25 Feef)
may vielale the msimum capacitanee allowed by
the BS-232-C specificalion. Mote, hawever, that up
lo 15 m (S0 Lect) prosides satisfactory 10.371-W
perfocmaoce levels,

Canncet the athar end of t1e externa ! ceble ko the cennecior o e poripleral devee,

Fnen che paveer O,
Installation in Cabinels Williowl an 1Oy Bulkbead

Clain wovkss o L veid of e svstont cabinee and meant the adaptor hracet (Patt . 74-
27392 1o eoe ol e rear verlical mounciog sails as e in Vigoee 229, Mocrcing the
brocket oo sither side of 1he calkinet is permisshle.

When vaing Lhe TOEI60-9 cable and H300% pencl, phug the connecter (P20 0l the Mres ond
el the cable into the male sonnceter an the reet of the HAN0Y pansl. When wimg che TC29C
cable fpancl assembly, this stop may e omizeed since the cable and panel are zlready con-
g,

Roule the emainma iermal casle ane diste sucion panasl throuph the cebizet and (hooogk
the adaptor hracket at the rear o the cubinel. Keep in mind that e cable most e couted
and dreased inow manner compatible with existing cabioel cabling.

Coenneet the cutermal cihle 1o the conneclur an the raer of e disteiboion paoel (mes Section
2o6) The cabic show'd &L the cebinel with e aler siznol calides,

CALTIOMNN
BUZZE cable lengths inm cacoss of 7.62 m (25 Teely
may tiolate the mavimuam capacitance sllvwed by
the BS-237-C specification. Note, however, thal up
by 15 m (30 fect) provides satisfuciory DLT1-W
performanes levels.

Conrec. Lie other end ol the cxteenal coble o the cnmneesr on the penpheral device.

Tum the power 7.
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Figure 24 BC2TC Panel Lustalled in wn Adaplor Bracket

L4 PIN INTERCTINMNECTIOMN
Table 2-7 [sly the sigaa | numes apd azsociated pins on Lhe Tere camagetor mouoied an the M7R56 mid-
uls. Tz 1able el hals the signa s supplicd on e TOOSIS0C0 AHAMND and BC27C calles.

Talle 28 provides o guick referenes of b T838 pul foulpul sSanals for TT1 . BLA, and 20 mA correat
lowp egwices,

Tl 2-9 1515 conneclur pin numbers and signals for e TO083E0-0 cable.

Table -1 lisls connector pin aombers and signals far the 70083 1% external cable which 3 vsed ia
conjunction with the TRIBSA0-4HI008 fesembly cabls,

Table 2-71 Lizts connector pin mamabers foe e BO27C cable conpectors,

2-14



Tuhle I-T  Pin Cnonnections

Hetye M7556 YModulc BCYTC Modemn Cable TAZGI-Y Cable
Fin

Laraumd Orund i

Lo ol

A S eI R IT NS T

= =

W
X

A A
:1,}
[
1213
(S
T
1M
15

KE
LL
LI

Hesinl zpal UL
Ao LU [RIA)
200 e Intoringle
Herial nsmer [ RIAY
+Serial Input (20 mA)

FIA Intrricck
Secial lapur 20 wA)

Roguest ma Sond (R

+5arial Qutput 20 mAd

Frata Termjnal Beady (ELA)
“Bleader Kun (20 ma)

-Serigd Outpul 120 maj

+Reader Run (20 w0

+5 Y
Cimandd
Cround

Foroe Busy

Tl n-;.1.11"_',' Colzar to Sandd
Interlock In
Transmitted Data

e ivad Duita

Exterztal Clock

Talerlock Ciul

Berial Clock Xmil
Secondary Keanest Lo Send
merisl Clock Keasiner

Colesr (o Send

RPenuest te Sl

-Fawer

Hime

+ Poreenr

[huly Sl Boady

Calriar

Dara Tzrmwnal Beady
2072 Srcendary Ttanamit
2002 Spooadary Reooive
FIA Secoadacy Tracsoowl

Siaca] il
EIA Eecondury Recpive

Sigriad Ruls

Croooculd

Interlock In
Tonteclock Ohst

+Feoeivel 1JaLy

—Fammived 1ata

+1raasmmiticd Pata

“Reader Tun

=ITansmnitled 1haks

+Heacdor Kan

Coroaemnd

Grorund

Lironamd
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Table 2-8  Inpur; Oniput Siguals  BIT7S56

Ty Signals Fin Mg,
TTIL Sipnals INFUT Serial Data L
HbmA Current . +3arinl Data |4
Lowp Signals INFLT —Serial Data 8
+5¢crial Data A
-—%erial Data KK
OQUTFUT 4 | Reader Run pp
—Readet Run EE
ElA Signals INPLIT Serial Crata A
Serial [Xata F
OUTPUT Request to Send ¥
Muts Terminal Ready ] B
Tahle 29 TO0EI0-2 Counections
Dlate=M-Lok Berg
Connector P1 {onnector P2
Twisted Pair {nlor {To Device) (To D11} Signal
Black /Red Bluck 2 KK — Transmitted Daty
Fed ] 3 —BReceived Dala
Black "Whitc Black 3 EE —Reader Run
White 5 A + Transmitted Data
Hlack Cireen ‘Black & PP +Reader Run
Citeen K K + Hecerved Duta
: E Imierlock To
H Taterlock Gut

MNOFTES:

1. Caonneztor on ASK Teletype uses all pins (2-7),

2. Connectar un KSR Tebetype doey tiot use fins 4 or 8 (Reader Run, - and +3. -

-1 .



Tahle 2-100  THIEELY Comections

THIH 30l Mule-MLok Maute-N-Lok -
MMulo=M ok Conmector 1°2 Connector P
Cunectar F1 (To THIEIbik1) Colar (To Device| Slpial
2 2 Black 2 = Transmitted Daca
3 3 Red 3 — Regcived Data
5 5 White 5 + Transmitted Dacy
T T Citeen T + Received Dty
Tahble 2-11  HCPNC! Conneelions
(inch Berg
Consector P11 Cannector P2

Colar [To Deviews) (To 1111 Sipnal
Blue  White 1 A Cround

Yy Ground
While/Blue 2 F Transmitted Data
Orange, W hite 3 I Received Drata
W hite Orange 4 ¥ Request tq Send
Crreen SW hite 5 T Cleur tar Send
W hite /Cireen ] £ Dralu SeL Ready
Brown /White 7 |0 Ground

[ 8] Oround
While, Brown 8 BB Carrier
Slate Winle . ¥ + Fovwrer
Whitc/Slate 1] Ll —Power
Bluc/Red 11 FF 202 Seeomdary Transmit
Red/Bluc 12 II 202 Secundary Receive
Omanpe/ Red 3 [ B Secottdery Clear 1o Send
Slate Red 14 LL EIA Secondary Transmil
Slute/Cireen 1% M Serial Clock Transmit
Eed,/ Brow: LB MM ELA Secondary Receive
Slate 17 R Serial Clock Beceive
Red Sl 1% O Lnussigned
Blug/Black 19 F Secondery Reguest Lo Send
Blxck f Blue 2 (BB Dla Termitiu] Ready
Omunee/ Bluck 2l BIAI Signal {uality
Black fOranpe 2 x Ring
Green /Black 23 RR Signal Batc
Brown, Red 24 L External {laogk
Red Orange 23 i Foree Busy

L Tnterlovk In

i Inteelock Cut

2-17



L5 INSTALLATION TESTING :

Frwrallation wetieg & perlormel by running the dingnoaric progeams alier the DL -W intetface has
been enr-plorcly installed. The dizgnossic pragrams and sheie apesaling inslree Eens ure supplied with
the TOT.11-3 intorfacs, '

The diagrostics supphed with the interface arg
I MD-1:CZDLA*
2. MD-lL-CEDLE**
3. DECSXILCXDLAR

Wake rhroc sreol-free pisses ol ecch dizgnostic o emsure proper 13017 aperaticn,
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CHAPTER 3
PROGRAMMING INFORMATION

31 SCOPE

This chapter presents general programiming information for software control of the 11.11-W Serial
Line Unit/Real-Tims Clagk Opiica. For more detuiled information on programming in seneral, refer
Lo the Paper-Tape Safreare Prograbimiig Teadbosk (DEC-11-GGPR.D),

This chapler is divided into threc major porltons: device registers, interrupls, wnd liming
considerations, _

11 DEVICE REGISTERS

All software eantrol of the DLI-W SLU/RTC Option is performed by meuns of Gve device registets.
These registers have heen assigned bus addresses und can be read or loaded (with the excentions noted)
using uny PDP- 11 instrugtion which refers 1o their uddresses, Address assipnments cun be changed by
aleering the selting al switches on the address selection logic to carrespond 1o any adilress within the
range of V74000 Lo TITTIT. Howeser, register addresses Tor the DL11-W normatly foll within the runge
of F75610 10 776176 or 776500 to 776670, An explunatiun of the addressing scheme is oftered in
Chaprer 4 of this manuul. T or the remainder of this discussion, it iy wssumed that the DL11-W is being
used aga congole terminal cundrol.

The five deviee registers and associated buy addresses are listed in Teble 3-1.

Tuble 31 Standard DLLIL-W Replsior Assignments

Réglsier Mnemondc Address*
Receiver Staius RCSR 717560
Feesiver Buffer RBUF TrTa62
Trunumtter Statug XC3FR 777564
Transnmtter Bulfer XAUF TIT566
Line Clock Slatus i.k& TTT546F

*Thees addrezess 2o only Feroa L3011 usedd us consele terminal cantool. Foc
cther addrees sacipnonziits for Lo registens, Tefer bg Tuble 3-2.

*This kil ress ia valid only on 2 DL - waed aa a canrole iesminal. (o ony atker
L1 1-Ws wsend inop swseem, this cepiarer aboild be disabled.



Figures 3-1 throueh 3-5 show the bit assignments for the device registers, The unused and writc-anly
hity are ulwavs end a5 O Wiiting unused or read-only bits has no effect on the bit position but is not
considerey] vl programming practice. The mnemanie [MIT refers to the imtialization stgnal issved

by the processer. Initialization is cawsed by one of the following: issuing a programmed RESET

inslruction, pressing the START awiteh on the processor conaales, or the ooourrence of a power-up or
powee=-down conditian on the processor pawer supply.

[n the deseriplions seeompuaving Lhe gures, “tranamitter” refers to those registers and bits involved
in wecepting o parallel character from the Unibus for azrial transmission 0 the external device,
“Reveiver™ refers Lo these regisiers and bits invelved with regeiving serial infarmation from the exter-
nal device for parallel transfer to the Unibus,

16-12

10-8

E-1

S04 3CLE
ALLAEES

TT TEE_E.

n H| '3 & 10 E] q r -8 L] ES * 2 1 1]
! | ] | R H 1 ] ]
MET J2EL - | Pk Rl L N | WOT USED ilE
[ [ il [ i i OCkE Esm [ i Ede
KOTE-

FLH SR bi- Ciusad nrly swHh D1 -8 ard CLI -2 cquleslent LI - #%
I =1a%p

Masning amd Dparation

Wasd

Rarahar Sotve - Agad-anly. YWhen et this bit Indicates that the i'u-:laivur Imteriaon |3 active. This bit s st
at tha cantar af ihe start bit,-whiah i tha beginning of the input seral dala from the device. and clearad by
tha loading msdge af Aecaiver Dona. Alao meay be clesrad by INIT.

Uruasd

Amcmiver Done — Read-anly, St whan an antltra chavactar s hesh recaivad Bivd 1o Baady Tor transtar 1o e
Unibus. Clearsd by sutling Aeader Enable. addraaaing (raad or writal REUF, or INIT. Brarta g Indanmgpy
=pglelsGe Wik FaGalver IRGHTURT anahkg (Mt B| L alea set. :

Racahvar [ntarrupt Enable - Bead/wrlis. Clasrad by INIT. Starts an intarrupt saquance when Asceiver Dona
iz zat.

U rusmsd

Reader Enabila — Wrta-0nly. Clanrad by IMIT o0 gt che middia of 8 ETART L. Aduvancgd pRRGr tapa raades al
ASH Telerypas, Claare Racalvar Rona. Thg 20 mb curvgnt lgop clezult oucpat |e ogeoclated with this hii

Figurc 3-1  Reesiver Status Register Bit Formar
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SOhEILE
A NG
TT? SRS

1B

L U S S D S S - L R T T z i &

1
N I EE R e |
Z35CF 2% E3F 0 rhes rEIT "ISELE RZIZIYEL J4TR 3735

1T47A

H'iuuning and Oparation

Errar — Aead-only. Logioal R of Qusdrun, Froming Errme. and Pawity Error, Gluﬁmd by remaving the serar
cianditions, Error is mot tisd to the Inbarrupt [oghe.

Dydewilh — AeBd-Gnly, 3ot if praviously rapsived oharaoter is not raod |Racatbvar Dona nor peedt] belere the
Procant charRcler |8 recaivad,

Freming Error — Aasd-anly. S4t i The chardetar fead has e valid STOP bit. Alsa wsad to dotecd Braok.

HReaniva Parity Error - Rand-anly. Sot If recalvad parlity dogh (4L Agrae with the aapscted porty. Abwvay= O if
no purity i sefactad.

MNOTE
Ertir comkliioneg peifidin untl the neat charactar is reoaived, ot whlch tima the awvar
bits arg updatad, INIT diss ol neceesarily clesr thea srror bits. Error blis moy ba
digpblgn sitogather W 8 3wlbch. but nat individuslly.

Unuzod

Recaived Daia Bits - Read -only. Thesa blis oontaln the chorccar Just raac. If laes than 8 Bite ara =alocisl,
then dlerte wwill be right-justified irto the least signilicant kits, and the highar unuaad hit o bes Wil be raRd ag
Q. Mok ckeared by INIT,

Figure 3-2  Receiver Data Buffer Bir Formal



Bit

164 Linussd

¥ Tranarnitter Amady — Read-onke, Ent by INIT. ©loared whon XBUF |s loadad: aat when XBUF nan mcoapt
annthar chrratian Whan aet it will start en intarrugt sequenca 1 Trenamiess Intarrupt Enabla in slsc et

B Transmitter Intarrupt Enobla - Rowd i, Fledrad by INIT. Whan set [t will gtart on Incerupt gedquense if
Tran:mltt-ur RMandy ix alsa sat.

=3 Urueed .

] Malitanerice - Read wwite. Clasrad by INIT. When get, It digakles tha =il line input to the moskver and
gencd che porigl owtput of thea transmitter into tha carled mpur gf b tecBivan Forces recaivar ta run al
transmiltiar apaaid,

1 Unused

o Gresh — Reod/Write. Cleared by INIT. Whan gat, [t wARemMiS a Continueus spaoe. Moy bo deobled vio @
ald1eh,

Figure 3-1 Trapsmitter Status Begister Bit Format
Ll 4L ) 14 1z L 10 Pl H T R G ..:I E| E 1 u,
CONEOLE
AOCH B4 KT LIEED | KA ST ITTEI LATA OLEFEIT
7TTREE
1 1en

Elt Meaning ansd Cpbratron

= LTLTTT-%

Feid Transmdttad Dota Bufler - WWrlig-anly. If laek than aight bite are sedacted. the oharactar must ba right- -

15 A ] 1
LT S0, F 2 D
ARDRESD - NOT UGED NOT U5D
71 fuke :
=NIT MAINT ARr ALK
HoY
BT N T
INT UZED
Ehid
(R

MMe=animg and Qparetlon

juntilied inte thea [sast slgnificant bl

Figure 3-4 Tranamiter Duta Buffor Bit Format



L] 14 LE . 11 1 9 n 2 ] G 4 =] 2 1 1}
L e P e ;
2 7 %7

INTERRLUPT MOKITOR —

RANAT!E
1A

IMTERRUFT By — 117103
Eit Manning and Cporation
158 Jruped
T Lir Chock Monitar - A ead clear. Sat by tha line fraguancoy clack slgnal and glagragd orly by 1he program. Set
by INIT,
i Line Slzek Infarrupn Engble - Readtverita. Clearsd by INIT. Whan set, atarts am Intarrog 1 aagyencs i Line

Clock Menltor 1o akpn 265, An iitterript =aquence will alsc ba initated upon the ecepton of tha e Trayusn-
oy clock slgnol If tha Ling Clogk Woaltor bil 1y st fram o previcus clook signal.

50 Unused

Figure 3-8 Clock Statvs Register Bit Format

33 INTEERL IS

The DLIT-W interfass usez BR interrupis oo gain control of the bus o perfarm o vectored interrunt,
thershy. causing tranafer of contral to & handling routine, The DL11-W bas three inlerrupl chunmels;
tne lor Lhe receiver section, one for the transmicter section, and one for the ling clock secton. These
three chunnels vperule independently. However, if simultaneous interrupt requests oceur, the line
clock has highest priozity, followed By (he recever. The trunsmatter i last,

A linc clock intetrupt can occus only if the LKS interrupt enable bit (bit &) in the line clagk status
rewlster is set. With LKS infcrrupt enable set, falling edges of the signul LTC TN B will generate
interrupt requests. The signal LTC IMN L is derived from che a¢ power inpul by the power supply und ik
L syuare wure of Lhe same Mregquency as the ue inpat voltage,

A Lrangmitler wleccupl cun oceut only i the inlerrupt enable (XMIT INT ENAR) bir in the rans-
miteer status regiser is se With XMIT INT ENAB sed, setling Lhe transmiteer ready (XM 7T R DY) bit
initiates an intermipt request. When XMIT RDY s sel, i indicates Lhul the trunumaiter bulfer is empry
and ready to accept another character from the bus for transfer 1o the extemal deviee.

A teceiver interrupt can oceur anly if the interrupt enable (RCVER INT ENB) bit in the receiver stulus
repnster is et Setling the receiver done (RCVE DONE) bit initiates an interrupt request, When RCVR
DONE is sel, il indicates lhat s entine character hus heen received and is ready for transfer to the bus,

The interrupt priceity level is 6 for the line clock and 4 for the réceiver and trunamitter.

The veclor address far the line glagk ik fixgd at [0, whereas floating vector addresses are used for the
receiver and lransmuller of nonconsole OL11-Ws, The receiver vector is XX and the transmitter
veclor 13 XX, where XX ie assigned wovording to Table 4-2. [Tthe DLIT-W is used a5 consale rerminal
inrerface, then the receiver and teansmitler veclor addresses will be 60 and &4, respectively, The vectar
address gan be chaoged by resetting switches in the intermpt conteol logic.

ANl DIGITAL programy and ather saftware which refer ta the standard vector addresses musl also be
changed if the vector addresses are chunged.



34 TIMING CONSIDERATIONS

Wheo programming the DLI-W SLUSRTC optien, it is important to consider the tming of certain
funetions in order to use the aystem in the moat effigignt manner. Timing considerationa far the receiv-
£r. transmitter, break generution logie, and line clock are discussed o the Tollowing puragraphs.

341  EReeciver

The RCY R DONE flag (bit 7 in the ROUSR) sets when the universal asynchromous receivertranamitier
{UART) has asscmbled a Full charac’rl:r' This pgeors at the middle of the limst STOP hit, Because the
LUART is douhl-bulfered, data remains valid until the neat charscter 14 received wod assembled. Thiy
pormits one full sharacter time for servicing the RCYR DONE Dug.

342 Trunsmitier

The tranemiller section of the TART iz also double-butfered. The XMIT EI12Y flag (bit 7 in the
KCER) iz sen atter initialization. When the buffer (XBUF) iz loaded with the firse character FT-::ITn the
bz, the flag clears tut then sets again within 3 fraction of a hit time, A second character van then he
loaded whigh cleary the Mug weain, The Aag then remuins cleared for nedrly one full cheraeter time.

343 Breuk Generation Logie

When the BREAK bil (bit 0in (he XCSR) iz set, it cauvses transmission of a contiouous space. Bocanss
the XMIT RDY flag continoes (e function normally. the duration of a becak can be timed by the
peeudo-transmizssion of a number of charactors, Howewver, becanse the transmitter szction of the
UART is dovble-huffered, a null character {all 0s) should precede transmission of the break to ensure
that ihe proviows characeer clears che ling, In a similar manner, the final peeado-trunsmitted character
in the hreak should be null. .

144 Line Chek

An initial syachronizarion p-u:m:u:t will be required when the LKS interrupt is initially turned an, In
other wards. the interval from serting LK S interrupt enahlc to the first inters upt will he same raction
of an ac power ovele period. All subsequent interrupts will nogur at the proper intervaly, depending on
the ac power fregquency,

LR



CHAPTER 4
DETAILED DESCRIPTION

4.1 INTRODUCTION

This ¢hapter provides a detailed deseripbion of the [DL11-W Serial Line Linit/Real-Time Clock
Crption, The complete [31.11-W may be divided into 12 functional areas, Table 4-1 lists these aress and
cxplaing the geneéra] pumaose of cuch.

Table 4-1 DL11-W Funcdonal L nifs

Fonchonal [ nit FPurpose

Selection Logie Determines il the DLI1-W inlerfuce has been sclected

] ’ lar use and what type of opetation [lransmitter, soocive
er, or clock] hus Been selected, Permits sclection of onc
of five inlernal registers and determings il the repgister is
1o perform an input or output function.

Register Loeic Fiwe internal registery, sddressable by the program, pros
. vide data tranafer, command and control. and status
monitoring (unclions for (he interface.

Tnlecrupl Request Logic The line clock, receiver, or transmitieT CAN TOQUESL SaT-
trol of the Unibus for 2 vecrored interTupt,

Interrupt Lagic _ Permits the NDL1T-W to gain conteol of the bus for 2
vectored interrupt.

Trunsmitler Control T.ogic Provides aecessary input ¢ontral signals for the LVART
when il is vsed 10 convert parallzl data fram the Unibuy
ter serial dara required by the sxternal device.

Beeciver Control Logic Provides neesssary input cuntmal signals for the UART
when if 15 wsed to converl secial data 1o perallel data
requited [or franymission Lo the bus,

Uoiversal Asyachrongus Perforins Lhe necessary scrial-to-parallel or parallel-zn-
Receiver /Transmitter (LIART) gerial conversion on the dats, und supplies control and
error detecting hits,




Tahle 4-1 DL1I-YW Functivozl [Iaits (Cont)

Fanctional Lindt Porpose

Haud Hatc Logic Determines lie clock frequencies and, rtharsfore, the
band rares for (he lradsmitter and receiser sections of
the LLART. Eight baud riies are derived from 3 single
ecillatar aod are independeatly switch-selectuhle.

Mainrenance Muode Lowic Performs u closed-loop teat of the seeial line unit conlrol
logic by tying the serie]l outpot of the ransmilter inlo
the raceiver inpul, forving the receiver clock ta the same
frequency 4s the tranamitler clock

Break Generatton lLogic Permits the transmissiot of 4 conlifucuy space ar
“hreak " The duration of the break can Be Gmed by the
paeldo-transmirsion of @ specific pumber of charaelers.

20 mA Curreml Loep Logic Provides active or pasive M mA current loops for use
with 20 maA current loop devices,

ElA Lupe Provides necessary level converters for use with FIA lew
el devices.

4.2 ADNDRESE SELECTION

The address selection logic (drawings DL-4 und DL-T) decodes the incoming address infarmation from

the hus to determine if the 1IILL1-W has been selected ot wse, and pravides the signals that determing”
which repialer hus been selected and whether if is wo perforn an inpud or owput function. Switches gn

the [ogic-can be ullered wo that the module responds to any address within the runpe of TTO00 ta

TN, However, stlandend address arsignments for the DL11-W normally fall within Lhe cunges of

TI36L0 to TTEITT or 7TA500 1o TTeATT,

The standard address asgignments for DL11-W madules are listed in Takle 4-2,

When Lhe DL11-W is ta be used as a console terminad control, ywitches are arranged so that the sarial
line sectien responds only to the standard device repister addresses 777560, TYT462, 777504, 777566,
and. if the LTC i enubled, 777340, Although these addresses have been selected by DTGITAL as the
standard assigiuments for the DLU-W when used as a console terminal control, the user may chanpe
the switches to assign any addeess desired, within the range of the address switchies, However, the seriad
Ine uddress muag he 77756X in order for the LTC and the SLT to hoth be used oo the same DLL1-W.
Any MATNDEC program.or other software thul references the DL11-W standard assignments must
be medifiad vecordingly if ather than the standard assignments are used.



Table 4-2 ° DLI1-W Standurd Address Assignments

Linit Address. Hemarke
Console TIT360 Receiver Status Register (ROUSR)
TITa62 Receiver Duty Huffer (KRB E)
TITaed Transmitter Statun Regiswer (XCSR)
17TAGA Trunsrmitter Data BulTer (XBLIF)
| TTHAIN] RCSR unir 1
TTaE0 RELIF unirt |
TTa5M X SR unit |
RELslLY XBUF unit 1
2z 77310 RCSR umit 2
TTaal2 RBITF umiL 2
16514 XCSI unit 2
TIRATH XBLFunit 2
NOTE
Addresy space in the ranywe TTOSIMI-TTH67T6 05 Teserved tor
DLi1-A aod -B eguiraleot devices.
Ity TITOT] RCER unicla
TIThT2 RBUF unit 16
THThT4 X8R unit 16
TiraTa XBUT unit 146
MOTE
For DL11-C and -D eyuiralent devices, address ps Tolinws,
; TI5H10) RUSR
TTanld RBUF
TrHaald XCSR
Tih6l16 XBLUF
NOTLE
Elnle nmabeta B the firse column are osly Eor showlng addiress
sequencing, DL11-4, -B, -C, and -1 equivalent DL11-Ys may
be mixed in any manner as long as they remain in their respec-
tive address space. :
3] THalT RCSE
THalT2 RBUF
Thaltd XCER
TalTh XBUF




Dusicussion of the thres address selection mades is included here as well as in Chapeer 2 for Lhe sake of
vompleteness. Mormally, o L1 1-%W vsed 25 consele terminal control would operate in the first mode,
whereas additional DLLIs would be operated in the secomd mode. While the chird mode is 8 possi-
bility, it is not normally vsed.

Made 1 — Kath the serial ling vt and the line clock sections can be uddressed. Due Lo comman
iddress selechion logic, operation in this mode requires that the serm] ling unil addresses be
restricled Lo TTTR0X. The line clock addeess 18 7775446,

Mode I - Only Lthe seriel fime unit section can be addressen, Address selection ranges from 774000
to TT7T76, The line clock s disubled and dues nat respend to address 777546,

¥de 3 - Ginly the line clock section can be addressed at 777546, The serial line unil seclion does
0ol respond L any address.

Tahle 4-3 indicates the correct switch wettingy [ar selection of the desiced address and addeess made,

Tuble 4-3  Address and h‘IHIﬂI-.' Selection

Address Bit A | a0 a8 | A07 | AU6 | A0S | And | 403 | LTC | ITC
Swltch S5-3 | 852 | 851 | 854 | 855 | 5456 | S5E | 857 | 860 | S50
Made | " | OFF | OFF 1OFF |ON | OFF | OFF | OFF | ON | OFF | O
M ordc 2* GFF | OFF | OFF |ON | OFF |OFF | OFF | ON | 0N | OFF
Mode 3 OFF | OFF |[OTF |ON | OFF |[OFF| ON [ON |ON | ON

*acdoeas TN G osclesied Doz osecial line inwethice. {rther addresses mey be aelected peinp che awizches shown. Mose thal
O = | -r._- dM =1,

The follawing diseusyions yesone that the (Y01 1-W is pperated ay o console lerming] vonleal witi the
Iime clock-enubled {mude 1}

The first fve octal dipits of address 77563 indicate that the serial line noit kas becn selecied, The final
octal digit (X, consisting of address lines A02, AQL, and AOQQ, determines which register has beoen
selecred and whether a ward or Byte operation is to be performed, Ta selest che ling ¢lock register,
177544, the firee 17 hinary hits are decoded, and AD iR wsed o distinguish between o word and & byte
operatien. In bath cusex, the two mode canteal lines €600 snd Gl determine whether The selecled
register i 1o perfocn an input or oulpul operalion [provided that the selecled cegisler is a read Swrile
reaisierh,

The address decoding is perfarmed by a scries of logic gates that provide inputy to two 32 X R read-
only memory (RO 1 chipys (DL-7) Basically, che state of the five input Ines defines | of 32 unigue
addresies. The centenls of the ROM comesponding to thal unique address are then availuble at the
aulpud af the ROM. Eechh ROM provides § outpuls for a Latal of 16, althongh anly 14 of the 16
available aucputs are nsed.

44



Onc input to the ROMy 5 addeess bit AQd, This bil selects either the line ¢lock or the serin] Bae unit.
When the line clock s disabled, this line is always high. Twa inputs, address bits 402 and A0l are
used to slect ane of the foure repisters in the serjal line unir and are ulso wsed in decoding the line clock
atidress; the fourth input is 4 combination of AL CD0. and COI, providing necessary deending of
word ar hyte and input ar owiput opecations. The fifth input is an address enable which must bz true
for the KUIMs o decode the other inputs. This address enahle signal is derived from a series of pates
that are true when MIY N is present and when the address line conditions indicare thar ore of the valid
uddresses 1% foue an the hus. '

42.1 Inpuls
A simphified block diagram of the address selection logic is shawn in Figure 41, Mote that 1N and
QLT are always nsed with cespect to the master (contralling) device. Thuw, when the [3111-% iz ysed,
an O transfer is 2 transter of duty out of the master (the processor) and ina Lhe interfaze, Similatly,
an IN transfer is the operation of the interfacs furnishing data to the peocessor,

The address selection lines {drawing 121-T} consist of 1B address lines on lhe bus (A 17000, hus congrol
lines X1 qod €10, and a masler synchronization (M%Y ™M) linc. The address seleclion logic decodes the
acddrese an the bus as deseribed below. This address format is shown in Fipure 42, Note that a1l inpul
gutey 4Te standard hus reecivers,

I, Address lines 417-11 must be all 15, This specifies vn wddress within the top 4K addresses
Tuc dewice TERisters.

2, Decoding of address Lines A10-05 and AQ3 i determined by swilches, When o given line
switch is OIN, fhe address logic sewrches Jor a 00 an that ling, |f the switch is OFF. the logic
searches for a 1. 1f oaly fhe serial line unit iy w be enubled, then decoding of A will also be
determined hy » switch,

3. Lines ADL AD2 and AM are decoded o selecl one of the ive uddresyuble device registers.
4, Linc C1is used Lo select either an input (1A 71} or cutput (DATO) function. When C1 i

falsc. &n input {read) operation is selected, When it is truc, an output (write or load) apec-
ation iy selestod,

N

Line AM is vaed lor byte contral in such a manoer thal ao reeisler comirel signals ure
acnerated whel a byte operatian (12ATOB) is performed oa the high-order byle of uny
Iegistee,

4.2.1 (utpuis

The address selection logis output signals are used w permit selection of five 16-bir registess, and
delermine whether informatian is to be pated inlo oe ow of the mester devies, Al of these oucput,
sighals are lisled i Tuble 4-4.

ROUSE CLK EMNB L and XCS3E CLK ENB L aure ANDed with BMSY I DEL L o peovide the repmister
lnading pulses RCSR CLK H and XCSR CLK H (drawing [31.-4},

LD XBUT H 5 used to trigger a 300 ns one-shol mullivibratar to generate the transmitrer butter
loadiop sipmal, LD X DTL L [drawing DL-f).

EHUI —+ HUIE H triggers a | ps one-shal multivibrator to produes the signal SEL 2 L, which cleurs B
DONE (drawing 130.-4),

38Y N EN L is ANDhed with BMSY N 12EL L and delayed to produce BUS S5¥YN L {draving 131.-43,
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Siaral Function Selecie] Bns Crvehe
[ SRUFH B 1o Lransmilter bl Ter DATO o DATOE
[ RBLE RS H Reveiver huller b bz DATIwr DATIV
ROSECLE FMNB L D Lo necojver statos DaT ar A ICIHS
KOSR CHE FNE E D Lo leansmrilker séatins DATO ar DA T(IH*
LT IM L Bus to line cboe’ stuf us AT or ATODE
! SSYN EN L Heturns BUS S5YMN ar g valid addeess XA 1(x, IXATORY DATIL
el otion wr DA TP
i (14 1% 1, Enakbles bus drivers i3, (03, 04 DATT co DA'TIE
andd 05
L2 SOTT Sclects either buffer (IIY or lrasmaitier [FATT ar DATIP
= status (LY Lo bue Chils Qand 23

MATIar DATIT
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Iablc 4.4 Address Scicetion Lowgic Outpuat 3iensls (Lont)

Hizmal : - Funclivn Sclected . dus Cyele

FZ1 51 H Bits 6 and 7 of

FZ2 &0 H recslver buffer (80 = L. 81 - L)
recepver sfutus (80 - L 81 = IID

~ Eransntter stalus (80 =11 81 = L)
Iiwe clocl stalus (20 =11, 31 = 1T

e b

E&EX L Enallrs bus devers D00, DOZ, BOG. [¥A 1T or IXAEIP
and D07

E24TM L Rzoeiver stats 6 11 tobus DATI o DATIE

Do ceiver ’.nulrrﬂt*lL*: 15,14, 14, and

EMERR L
| .JT'I t'-.'l Luis

DATL ar DATTE

BAT ar 1TATIP

*NATOE to low byoe anly.

43 REGISTER LOGIC
4.3.1 Eecviver Stutus Repister (RECSR)

The receiver slatus regisler (Fligure -1—3] i& used o mnmt-a:ur the stalus ﬂfremver logic -;:-pemuuns when

the DL1L-W acoepts o character. It is wlso nsed to initiate intetrupt sequences,

Fach al the bita in the recgiver status register is disgussed separately ||1 Th: lollowing paragraphs,

beginning with the most sipnificant hit,

.. ‘q 14 s 1 e 1 It ; H 2 % 3 z [
LUk SELE ! B I T T T
u e - 0 proemy VR . - SCYE - = M
LWL NG . S T Mo UEED 2 |r.r haT JE5)
T Rgat : ac— | N L | | E bk
rLTE
AELLMOTER D Ceeed any oadbr ZLT7-6 il JL9Y -0 o adlenl B2t = s

F'IELLTIL'. 4-3  Regsiver Statun Kegister (RCSR)
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#.3.1.1 Recebver Active 1Bl 11) - The receiver active (RCYR ACT) May indicates that the reeeiver
logic is in the process of receiving wnd assembling un incoming character. This bit ia read-anly and is
noarmadly set and cleared by the recciver logic.

The RCYR ACT flag is set at the cencer of an incoming START bil. It ia clagked on the cighth ROYER
ClLK periad lrom the eginning of a START bit, (XMIT CLK and RCVR CLK [requencies are 16
times the respestive baod rates,) ROV R ACT will remain set until the receiver done (RCYVR DONE)
flur is wet. The ROCVR ACT Aip-flop is alse clearcd by B INIT L.

4.3.1.2 Heceiver Jone (Bit 71 - This iz 2 read-cnly bit, The receiver dene {RCVE DONE) Nug
indicates that a full charagter has been received, This bit, when set, clears the receiver active (RCVE
ACT} Nug und inibietes un interrupt vequence provided the associated intecrupt enable hit (RCYER INT
ENE} is wlsw seL.

Onen an enrire characler has been ceceived wnd 18 slored i the TART holding register, the LART
isangs o reocived data available (B DONE) signal {drawing DL-1, O, which s bufleced, inverted, and
fed to the dircet clear input of the RCVE ACT flip-flap to clear it: this indicetes thal the recciver iy o
lomgrer in wae and s capable of receiving a new character,

The bullfered I DOWE signal, which becodes RCVYVR DONE H, 1 ANDed with RCVR THNTE EXNB
(13 H to produce a clock signal 1o sel Lhe receiver interrept request {lip-Oon. The setling ol this Mip-flop
will initiate an ntermpe sequence as deseribed in Paragraph 4.5, The ECVYVR DOMNE IT sixnul s Euu:ai
ta the Unibas (drawing BL-3) through 8 4-to-1 multiplaxer and through a bus driver -&mhlmi by the
vignals O KW Loand BMEY N DEL L, This allows the status of the RCY R DONE bil 1o e cead by 1he
prageam [rom bus data ling BUIS 1207 L,

The RCVER DONE bit can be cleared by B INIT L or by the ocourrenes of CLE B DONE, CLR R
DHONE occurs under two sonditions,

i.  Whenever the recciver buffer [RBUTF) is addressed. indicating that a new characier may be
lraded into the recgiver, SHL 2 L is troc and passes through an OF gate to produce CLR R
DONE on the WART,

2. Tfthe reader enuble (RDR ENDY Nip-Nop iy set, indicating that the tupe reader in a Teletype
nnir i3 being advanced, 1hen the O ade is Towe and pusges through e same OR gale ws belore
to resol CLE B DOMNE.

4.3.1.5 Beveirer Tnterrupt Enahle |Hit 81 - This is a read /write bit. ['ke recciver interrupt chable bic
(RCY¥R TNT ENMB} permits an interrupt sexquencs 1o be initiated when the RCYHR TIONT hit.sets o
idicale thatl o chacacter hay been recsived snd s teady for tranafer ta the bus, Thas bit 3 set by wnng
the RCER TLK H signal as a load pulse e lead a | From bug lioe BUS D06 L. This line iy Buflered w
BB 4 H (deawing DL-4), the ¥ input of the RCVE INTR ENB flip-lap (drawing DI-1)

Uhe cutput of the Tlip-flap, RCVE INTR ENEB (1) H, ANDed with RL‘I.-R DONE H, clocks the

recelver mlerrunt reguenst Mip-flop, setting it

The ROVE INT ENB bu can be read onla the Umbuas vid the 4-lo-1 mulliplexer (dravang DL, £-1)
and sheongh the bus driver enabled by Eo EN L and BMSYN DEL L onta bus dataline BUS DAOS L.

The ROVE INTR BEMB Flip-flop is elearcd by B TNIT L.
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4.1.1.4 Render Enable (Bil 0} - The reader enable (R DK ENEB) bit. when set, advancas the paper lupe
reader in ASK Teloty pe units via a X mA oulput cirewdt. The BBD 0°H signal, which is derived from
recetving BLIS 1300 1, is applied to the data input of the RDR ENE N; p-Map (drawing D1-1, C-4), The
clock anpul recerves the |an1T‘5 HIEUM RCER CLE H. When the Mhp-flofp 16 sel, the @ -udr: whick: ia
low, js applied Lo lhe 20 mA circuit {drawing [3L-2), which advinces the papet tape resder in the
Teletype via pin PP oo the Berg connectar. The {1 aide of the flipflop is also gaced theough an OR pule
idrawing DL-1}ro resei the RCYR DONE bit vie CLR R [DONE a5 deseribed in Paragraph4.3.1.2,

The RIIR BNHK bic is g writc-only bit; it cannuel be read by the program,

Whenever the Telelype starts sending data to the imerface, the RDR EWND bit i cleared so that the
reader. does nol ddvaree unother frame while it is (ransmitting information to the DLW,

The RIIR EMB flipeflop is cleared when the RCYR ACT flip-flop becomes sct, which is st the m.u:h:lle

ol a START bit 35 expiained in P:lragrﬂph 4.3.1.1. The RDR ENH flip-flop ¢an also beclearcd by B
INITT..

4.3.2 [Recelver Buffer Rexster (RBLF)

The receiver butfer vegister (Figure 4-47 iy an 3-hit read-only register in the VART {drawing DL-1, C-
). Scrial information is coaverled te parallel dutw by the UART and then patgd to the Unibus. The
RBUF cemsists of gating logic rather than a Nip-Mlop tegister, Therefare, the data outpur lines from che
TTART must be held until read onta the bus. Becuuse the LTART is dauble-buffered, duta an these
vulpul lines is vabed until the next character is received and assembled. The RBUT pegister is read by a

DATI sequence and Lhe datu i ‘L'I'Hﬂﬁl'l'lltt-':-':l to the Lnibus I'q:rr transfer t (he processur o sutne olher
POI-11 devioe, :

ITless than cight data bits arc selected, the bulfer is justifted invo the lcast slgmﬂmm kit pu:usﬂmns' Ihis
justilication s perinrmed by the UART. The dela leeded inta the buffer i3 coded 5o that binary s
vorrespond L sprcees and binary 1s correspond Lo murks (ot holes).

The four most significant bits in the high- mdcr bwte of Lhe repisler are wsed for error indications, The
crear bits aud the dala porlion of the receiver huffer register are covered sepurately in the following
paragraphs,

0 11 ] i H] bl 15 El E 7 ) ] q B k) 1 ]

M E

L N ] CEstch tih FF I
TTTIEZ I;le EFR

CRA - (AR IREIHEH REZCIYED Lo™a 2ITS

Figure 4-4 Receiver Data Buffer (RBUF)
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4;3.3.1 Receirer Errue Bhis i Blis 15, 14, 13, 12) - The high-veder bete of the recciver buller regisler
(R RUF) centains four ecror hits that set to indicate improper receiver operation, These bils wre read.
only und can be disabled by having switch 84-T in the OFF position,

Thres uf the four error bits are peneraled in the UART as fallows;

1. DR BHRRCE - {jorerrun errot, bit 14) = Indicates that R DONE was not resct (presiously
received churacler was not read) prior to receiving o new character, When thiv condition
eaists, lhe TART pencrates an OR BERE H signal.

2 TR ERROR - (framing error, bit 13) - Indicates that & framing error exists because the
charaster read had no vwlid STOD bit, When this condition exisls, the UART generates u
FR ERE H =ignul.

3, P ERROR - (parity etear, bit 12) = Indicates that the purity received does pof agres with the
expected parily. I parity has heen selected und this condilion exists, the LART generules a
F CRR II signal.

Bil [5, which is the error (TRREOR) bit, is the inclosive-0R of the OR FRROR, FR FEROR, and P
ERROR bits (131.-1, ©-2). Whenever ong of these errars occuss, the appropriate signal lram Lhe
UART [(OF ERR II, TR ERR H (DL-4, B-4), or P ERER H] pusses thirongh a buifer and gualilies an
OR pate {druwing DL-1). The output of the OR gate iv ERROR H. Each of the four error signals
{drawing DL-4} qualifies one leg of 4 2-input NAND guale (DL-4, B=d), 'The other ley is qualified by
HMSY N DEL L ANDed with v ERR L. The putpul of gach NANI? gate is tied Lo an associated bus
duta line (BUS I}5 1. BUS 1314 L, BUS D13 L, and BUS D12 L} 50 that the slalus of each crror hit
cun be monitored by the program. Wote that the enabling signal KN ERR L is applied via switch 54-7
and if this switck iu ofl Lhe error bils cannot be read anta the bus.

1t should be noted that none of the errar bits is tied to the intecrupt logic, Therefare, noeurrence of a
roeeiver errur does 0ot cause the program to he inlerrupled for a branch te a handling routine. How-
ever, Lhese Hags are wpdated cach fime a churacter is received, at which paint an interrupr may oceur
hy mewns of B DONE,

The jnitialize sienat (B INIT H) may huve an effect on these bit positions depending on the UART
used, A bilis cleared by clearing the ercor-producing condition. When the nexl character is received by
the LUART, the error hits are updated and the new statuy is available when the reeeiver buller register
Teud.

4.3.2.2 Recelver Data Ries (Bits 7 through 0f — These bits are mad-only bils. The receiver buller
resister is nat 4 Flip-Naop regster, but coasists aimply of gates that strobe data from the outpot lines of
the UART anto the Unibus. The UART reeeives the ingoming serial dala from the externul device,
comvercs it to parullel data, and places it on sight parallel oulput lines. Each of these haes [RDG
thraugh RDT) is fed 10 ane leg of a NANID gate ws showd on drawing DE-4 {R D and RD2 through
the 2-to-1 multiplexer; BRI and RDT through the 4-10-1 multiplexer), When the receiver buffer ia
addressed for reading, K14 EM L and BE6 EN L will also be trug, and, ANDed with BMSYIN DEL 1.,
will pate the receiver buffer levela to bus data lines BUS DO7 L through BUS DOD L,

Figurc 4-3 is a simplified diagtam of both recciver wnd transmiteer gating lagic showing a wingle bit
pogition. When Lhe receiver gating i9 used, the cutput of the UART is gated through Lo the Unibus,
When the Lransmitter is used, data from the Unibus is gated through ta the trensmitier Inputs of the
LCART.

The teceiver bulter can anly b read by the program. Ivisloaded by the LIART, Nate that the inilialize
sipiaul (B INIT L) has no effect an this repister.
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Figure 45 Raocciver 17ata Buffer and Transmicler Dala Buffer Guting Logic

4.3.3  Transmiitter Stutus B egister (X O5E )

The transmitler slatus register (Figure 4-6) cansists of control and starms moaitoring bits for e rans-
mitter poetioa of the DLIL-W. The régister contains two bits associated with transmiitter operadon: o
transmicter ready flap to indicare that the transmitter buffer can be loaded, and an intermpt enable 1o

allow the transmitter to initiate an indetrupl seyuence. Both of these bits are dl:gn:r:l;u::l in gubscquqnt
paragraphs. :

A maintenunce {MATNT) bit i slso provided so that a closed loop test of the serial line unit aperation
can be pecrfoemed. The muinlenanes lunetion i covered in d:-tElJ' in Paragraph 4,11},

A BREAK Dbit {bit 1) is provided and permits transmissicl of 8 conbinlows spaee W the external
dewice, This hit-may be disablod via switch 54-1, The associated logic is desctibed in Pérapreph 4.6.

. 15 = 3 o El = 2 1 1
COMEOLE .
ALINAERS NUT USLEs 0T U560
FTTESA T
wWIT " OWAINT | murar
FAY . .
ENIT Nur
1401 USEDR .
rran v Ao

Fipure 4-6 Transmitter Status Register { XCSRY
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4331 Transmitier Ready (Rit 7) - The transmitter ready (XMIT RDY") Ny indicates that the trane-
mitler buller (XBL/F) i ready 1o accept anolher character from the Unibus for transler to the axternal

device. This bil, when set, initiates an interrupt sequence, provided the associated intercupt enahle hit
(XMIT INT ENB - bit 6} 1% also set,

The flag is eontrolled by the XRD'Y cuiput of the UART, which indicates that the transmitter buffer is
empty, 1f is st by the initialize siznal {B INIT H) to indicate that the dala bit kolding register within
the AR may be loaded with another charucter. Ttis alsp set whencver the holding recister 19 MY,
Chee laading of the fransmitter buffer bepins, the bit s cleared, The XRDY ouipil of the TART is
bulTered to praduce the XMIT RIDY H flag.

As shawy il drawing DL-1, Lhe XMIT RDY H signal is ANDed with XMIT TNTR ENB (1) H, which
is true if Bil 6 iz ser, 10 clock the 7474 Qip-Nop, setting it, The 4 side of this flip-tlap, which iy now low,
3 ANDed with XMIT INTR ENB {1} L, and the cutput of this gate initiates an interrupt sequence.
The interrupt sequence allows the program to branch Lo @ handling routing for lboading a character for
transmigsion to the external device.

The XMIT RDY Mayg cun be read by the program from bus data line BUS DO7 L via the d-to-1
multiplexer und asspciated huy drever,

4.33.2  Transmiteér Interrupl Enable (Bit 6) - The transmitter interrupt enable bic (XMIT INT ENB)
5 4 read;weite bit that permits an merrupe sequence do be intiated when the XMIT RDY bit ses to
indicate chat the transmitéer buffer can accepe another character from the Unibus. This bit is set by
using XCSR CLK H as a load pulse to load a | feom buws line BBD & H into the XMIF INTR ENB
tlip=flop (121.-1,

The output of Mip-Mop XMIT INTR ENB (1) His applied to ong leg of 3 2-input AND gace, The olher
inpul of this AND pate 15 the XMIT RDY H swignal, which s produesd when the transmittce bufter is
clear and capable of receiving & character from Lhe bus, When both inputy are true, the outpot glocks
the 7474 flip-flop, inltiating an intermpt sequence,

Axshown an drawimg 1204, the XMIT INTR EWH (1) H signat is applicd 10 an input of the deta-1
muiltiplexer, which can be read onto bus data fine BUS DOG L (1214, ©-2) 50 that the program can
read the status af this ol

The XMTT TNT ENEB fip-flop is cleared by B IMNIT L.

4.3.1.3 DBaintenance (Bit 11 - This read,/write kit is cleared by B INIT L. It is read onto the hus
rowgh the 2-to-1 multiplexer B22 {124}, The program can set the bit through bus line BLUS 14312 L.
When set, the maintenanes bit disuhles the semial ling input to the receiver und sends the senial putput
of the transmiteer into the serial input of the receiver. The recsiver is Foreed to run at ranymitier speesd.

4.3.34  Break Bt ) - The break fip-flop, wegether with the maintenance flip-flop nad the interrupt
enuble Mip-Nop, is locared on EE on drawing DL-1. Lt i3 a read write bit that is cleared by H IN1T L,
The oulpul is pated to Unibus ling BLS D00 1. through the 2-t0-1 multiplexer on drawing D 4. When
21 il tranamits a continuous spage. [f may be disubled via switeh 54-1.
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d.3.4 Iransmitter Bufter Repglster {XBUF)
The transmitter biuffer (Figure 4-7) is an 8-bit write- -only repister Lhat receives the paralle] chara-;t:r
Tresm the Linibus and loads it into the UART for serial conversion and irassmission.

Soae swilch selectiony muy cuuse the TTART o be operated with u data formar of less than eight dala
bis. In hese cnies, e duls cheracler must be juutifGed inko the least signifigant bit posiiions by the
program, Bit positions within the UART itszlf ure enabled or disabled dveording wo the format code
selectod (Table 2-2), Thus, For cxample, if 2 5-bit code is selected, bil positions 5, 8, und 7 are divabled.
IT'the pragzam dags noc justify the character and the character is Joaded into thé most significunt bit
positions, data losded intg bits 5, 4, and 7 will be lost,

When Lhe interface s initialized, the XMTT RI2Y fag (130-1, C-4) 35 5ct co indicare that the XBUF can
be lraded. When Lhe bulfer s looded weth the frat churacter, the Mag clests and then sets-again within
4 fracticn of a bil ime. A second characier can then he louded becauye the TART tranamitier section
is double-tmffered, When the sedond characiet is loaded, the lag clears IlEd.LI:L bt this tice rermuins
clear for nearly & full character time,

The trunsmmitler bulfer (drewing DL-1} s nat o Mip-flop cegister, but consists of bos data buffers and a
slrube pulse i lead dula Trom the Unibos to the iapot lines of the LART, Transfer of data is aseom-
plished oy & DATO or DATOB bus evcle.

The character 1o be transmilted to the-device is loaded onio the bus dala lines BUS DOA L 1hroueh
HUS DI 1.and gated o the GART input lines as BBD {J through BBD» 7. Once an the inpul lines, 1he
daty is strobed inta the LLART hy the LI X [DEL L signal, (Sce Figure 4-5.)

Louwding of Lhe lransmilier Bufler iy such thot o loeie | calses a ciark {or haled to be transmitted, and &
Togic O causes v space. .

14 1% »i 13 mn 11 8 ] T H [ L 1 2 1 1
CEINSCLE ] . ’
ADDAESS WOT USED | NP ITTEN AL & duF FER
Ly

Figure 4.7 Transmitter Date Butfer (XBLF)

43.3 Liue Clock Sivtus Register (iLKS)
The ling clock status register {Figure 4-8) cansists of control and statws monitering bits 1-.:.: the line
clagk portion of the DL11-W,

The line clock slalus ceghister containg teeo bits associated with line clock operalion: o line clock mon-

itar bit to provide soninlerrupl intde Lming information snd an interrupt enatle bit o allow the line
clock to initiate an interrupl sequence. Both ol these bits are describsd in subsequent paragraphs.
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Fienre 4-& Clock Stuiug Repdsier (LES)

4351 line I‘ln:rk Vomitor {Bit 71— The line clock moaitor read-only bil provides Lhe soliware with o
means of measuring & fime interval in a panintercupt wode, The line clock moniwe bit i3 sel odee for
each eyele of the e power. The program muse clear the it after noting that it was set each 1ime.

Ay shown o drawing DL-2, the LTC 1lip-flop (LKS bit 7 i set when clocked by BUS LTC 1. BLIS
LTC L is a square wave with the same frequency as the ae power, und it s generated in Lhe power
supply.

This flip-flap is elexred anly by the program. This oocurs when bus data line BUS DOT L has a logic 0
and i knaded into the line clock manitor bit (BLT 07}, The inverted hus data line (BBD 7T Hj is again
mmverted fdrawing TIL-2} und is ANDed with LTC IN L, RMSYN DELL L. and BSSY M L. to generate a
nulse which dicect-cleury Mip-fop LTC BTT 07, Note thut i buy data line BUTS 14 Lowere o logical 1,
the ondlor it would nod be cleared by the proprom. This bil cen be vead by s program via the 4-to-1
multipleser and bus driver in drawing DL, LKS BIT 07 i3 cleared by B INIT L.

4.3.5.2" Line Clock Enferropt Knake (Hit 6] - The line ¢logk intecrupt enable read/write bir allows the
ling ¢lock portion ol the D11 1-W to generate timed interrupt sequences, Interrupt sequences will oceur
at gime intervals of 16-2/3 ma (60 Hx) or 20 ma {50 Hr), depending an 1:|'II: frequency af the ac input
vitltape.

A Jopical L on bus dota line BUS D06 L iz inverted and applied 1o the dats inpul of the LTKS BIT 04
lip-flap {DL.2. -7, The ! is then loaded inta che tlip-flop, using the ANDed combination of
BMSY™N DEL L and LTC IMN L as a load pulsg,

Wicth LKS BI'T 0 aet, the direct-clear signul would normally he remaved Fraom the interrupt request
flip-flap. The next faliing edpe of BLS LTCL frem the power supply seeuld clock the interrupt reguest
Nip-Mlop, milialing dn nlerripl Sed lece.

LEKS BTIT 06 11 can be read onto bus data line BUS D06 L via the d-to-t multiplexer and bus driver
(drawing DL=a).

ling glock interrupt enable (LKS BIT 06) will be cleared by B TNIT L.
d.a TNTERRITPT REQUEST LOGIC

The DLTI-W conlains lwo separile m:errupl redques logic circuits. One initiates incerrupt sequenf:es
fur the line ¢lock portion and the other initiates inteemapt sequence far the serial line portion.



440 Line Clock

The line clock intermpt request logie consists of an interrupt request Flip-flop and a bus driver (21.-2),
The intzerupt eequest flip-flap (e set an the Failing edge of signal BUS LTC L. When set, the | side
ontput gnahles one leg of @ 2-4nput bus . driver gute. The other inpul is enabled until the procesaor
acknawledges the interrupt reguest. The bus driver enables the Unibus sigaal BUS BR 6 L, which
initiatey the interrupl secguetdce. The interrupt eequest flip-flop can be ¢leared by oblaining contral of
the bus (RTC MASTER L), by writing a 0 inlo LKS BIT 07, or by clearing LKE BIT .

d.4.2 =erial Line 1 nit
The interrupt recuesl lopae for the sarial Ime unit consisrs of tvo intercupts request Hip-tflops (one [or
lhe receiver and one for the transmitter), an achitracer ciccuit, and 4 bus driver,

The receiver interrupt request Flip-flop is shown on drawing DL-1in an inverted manmer, Wote that pin
& is used as the true outpat, The Nip-flop is set by the ANDed canditions af REVR DOME H and
ROVR INTH ENH (1} H. The 1 side of this (lip-lTop s ARTDed with RCVR TNTR ENB (1D H to
geneTate an imtertupt reguest sipmul, which is applied w Lhe arbitrator ciredit, The recéiver interrupt
request lip-Mop cun be cleared 'n} one of the following conditions: B INIT L: RCVR becamitg Buy
imuster (MASTER 1T ANDed with REC SEL H. Eab-5 on drawing [L-3); or CLE R DOXNE.

The tranamicter interrupt request Mip-Nop {DL-1) s alsa shown ws Inverted. Teis sel by XMIT RDY H
An e with XRIT INTE TNB (1Y H or by B INIT L. When ser, the 0 side oucpud, which is low, i
AMNIDred with XWTT INTR ENB (1) L to genecale an intercupt request signal, which is applied Lo the
arhitrulos circuil. This Oip-flop can be cleared if the transmitrer becomes bus master (MASTER H
ANDed with XXMIT SEL H E&8-6 on drawing DL-3} or if the transmit huffer is loaded (L.D X DEL
L.

The funetion of the arhitrator circuic is to arbitrate simultaneous interTupt requests from bath the

‘regeiver and transmitter. The srhitrutor circait hes two inputs erd twe cotputs. The two inputs are the

gaged outputs of the receiver interrupt reguest fip-Nop and the ransmicler inlertupt reguest lip-flop.
The nutputs of the arhitrutor ciccoit are The two signals RCYER INTE ROQST H and XMIT TNTR
ROST H. Only vne.output iy true uf one time; generally the flip-flop which sets firsl generales the
interrunl reguest. In the normal stale of this flip-flop, both the set and clear inputs are held low. This
Torees the © and T oulpuls both high, Then, when eicher the clear or the act inpuc goes Hg_h the other
mpul is enabled, For exomple, if the set lllput E-IETIﬂl goes high firat (requesting a receiver interrupt).
then the flip-flop will reser, enabling the regeiver 1nb::1'ru;|'.lt reguest fow signal and thos ROVR INT
REC}H,

45 INTERRIPT CONTROL LOCGIC

The interrupl controel lugie permits 1the DLW to gain control of the bns {become bus master) and
perlurin un inlerrupl opesation, The DLIL-W contains two separate intereupt contrals, ane for the line
clevk and o For the serial line voit, The weetor for the line clock ta fixed at 100 but the serial line unic
vactor may be altersd via switches so that the logie has a narmal addresy within the range of (Kl 175,
Howewer, “the speeific vector used with g particular DL1T-W depends on ity use within a syslem.

The slundurd vector addresses for the DL1L-W, when nsed as a console inrerface, are 080 and 064,
Chher DLII-Ws in (he svaemn are assigned “floating™ vectors according to the addecssing scheme
given w1 Appendix B

MOTE
The finul owtsl digit of the vecler sddress is ot
wllccied by the swilches; ilwerefore, regpardless of tie
teclor address selected by the switches, rhe tlnal
octal diglt is always ¢ for the receiver and 4 for the
fransnvitter.
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Since both che line clock and serial line vnil interrmpl conlrols are basically the sarte, only the serial
ling unit interrupt gontrol logic will be discussed in subsequent paragraphs. Fipure 4-0 iz o simplified
disgram ol the intercupt contral lagic.
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Figure 4-%  Inferrupt Contrel

The scrial line unit interrupl conleol logic 13 shown on deawing DL-3, iF either A reogiver interrupt
request. oT trunsmiller inleerupl cequesl, or both, is penerated, the srhitrator circuit in the interrupt
request Togic (Puragraph 4.4} will penerate one of the two signals: RCYR INTR RQST H ar XMTT
INTR RQST II. These vara signals arc ORed and applisd to one leg ol the bus reyuest dnver on BUS
AR4 L. The other leg is enahled if che interrupt contral logie 9 not currently muster (BUSY ) e already
lhe nexl nuaster (SACK),

The processor will arbitrate the reguest snd send 2 bus grant if ne device of higher priority is making 2
request. Moemally, lhe processer will continue the intermape sequence by the issuance ol BUS BG4 TN
H. Because bus geants ere “daisv-chained™ from devige to devies, the DLW muoel decide eilher w
aceepl the bus rranl signal or 1o pass it an to the pext device.
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This decision is made by another arbitrator ciecuil shown in Lhe simplified diagram in Figure 4-10.
Hasicully, il the serial ling nnii generates an mterru pr request before the receptinn of ths bus graor, the
DL1I-W wili uccept the prant und, if the request is raised after the granl, pusy it un. The arhitrator will
decide one way or the olher when thLh events pcocur simultaneously, 1If the grant iy passed .om, then the
bus driver on BUS BG4 OUT H will be enabled. 6 the urbatrutor girguit acceprs the bus grant, then the
grant aceept signal is AN Ded with bus grant to penerabe u sel signal far the $SACK B-5 flip-flop, The
SACK Flip-Mop enables the BLS SAUCK driver and, ORed wilh the BUSY Mip-flop, disabics the BLIS
BR4 driver. The pracessor will respond to the signal BUS SACK L by unawserting H1IS B4 1y H.

r I . EES—— E— — — —r— ﬂ
141 15081 H l I
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Figure 4-10  Arhitrater Circwit

L

With the assertion of BL'S SACK L, the PL11-W is prepared lo become hus master when the hus
becirmes free. The data input of the BLISY fip-flop is primed with the | side of the SACK fip-Nop. A
cluck edpe is penetated when the bus hegomes free by the ANDed condition of BUS BUSY, BUS
S5YW, and BUS BG4 IN. When the BUSY (lip-Nop is set, the 1 side output is applied o Lthe BUS
BUSY driver 1o indicate that the bus ig in use. The O side of the Mip-Nop, which is now low, is used as
MASTER L, indicating that che interrupt control logic is now muster of the bus,

MASTER L is inverved and vsed ta plage the vector address on the Unibus and to assert BUS TNTR 1.
The processar responds to BUS INTR L by asserting BUS 35YN L, which, afler h-mng inverted hy the
bus receiver, clewrs the BUOSY Nip-flap,

E INIT H also clears borh the 3ACK [lip-lTop and the BUISY Mip-Naop,

Mate that any vector address switeh 38 OM for o 1 and OFF for a 0.
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4.6 TRANSMITTER COMNTROL LOGIC

The Lragsmitter control logic provides the necessary input, control, and cwtput logic far the LART
when it is msed to canvert parulle] data feam the Unibus to the serial daca reguired for oulput. This
logic may he divided into Lthree functional areas: control and input, format selection, and dula output,

Contrel und inpul signals 1o the TARTT are deseribed in Tahle 4-5.

Table 4-5  Transmitber Cooirel wod Lopnr Lugle

Sigeoal

Macmonic Signal Mame Pescriptinn

ERIMY Transmiller Ready The XMTT RDVY flag indicares that the bulfer
i emply aod may be loaded wich another
characeer from the Unibus,

LD XE [.oud Transmilter Data The signal that strabes dula [rom e bus mte
the LART when the XBUT is add=cssed for
Eoanding.

XCLK ' Transmiteer Clack Pulye Provides the requircd transmitter clock rate,
This rate i5 146 times the selected bawd rate.

E[AXHT Daly Buller Represents Lhe churacter (five to eight hits)
lraded from the Tlnibus inw the GART,

The furmat selection logie basically consists of switches that are arranged to select the nomber of
DIATA bits, STCP birs. and type ol parity, Format sclection iz cavered in Tuble 2-4.

The output hagic ul the trunsmitter is deseribed in the lollowing parageaphs.

Onee the UART has converted the parullel charvacter from the Unibus (UART operation is described
in Pacagraph 4,5}, it shifts the characler oul. one bit at a time, coto the serial sulpul {SERIAL OUT)
ling, The first hit shifted oul is the START bit, follawed hy the DATA bils (L5B fimst), then the
PARITY it (if selected), und finally the STOF bits, The output of the line passes tirough a NAND
aate ta praduce SCRTAL OUT L. This gate is wsed ta generate s space when the BREAK bitis used.

STRIAL QUT L is connceted fo a eircuit that converts the siphal 1o the bipolar levels reguired by the
20 A current foop (drawing TAL-2). The cesuitant positive serial data is applied w pin AA of the Berg
connector and the negative serial dat is applied to pin KX,

SERIAL OUT L pusses through an inverter and is applied o an ELA level converter which drives pin
I af the Derp connectar, '
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The selection af the 2V mA currenl loop or the E14 level converter depends on the type of vabile wed at
the Berg connevier. A kit ontaining the yusd hoard and a cable {FO08360) for the 20 mA cuerent loap
5 called a DLLI-WA. The [31.11.WB kil contains the cable (BCOSC) Tor the LA levol converter.

The inverter qutput SERIAL OUT H i also applied to the M AINT multiplexer ireuit far use during
muntenunce mode as deseribed in Puragraph 4,10, o

4.7 RECELYER CONTRO. [OGIC

The receiver control logic provides the necessary input, owfput, 2nd contral loggia Mor the L ART when
it w used to convert seriel duts to the parallel data required by the Unibus. This logic may be divided
it three functional areas: slulus and control, formul selection. and data inpo.

The status and suntrol partion of the logic consists of bech input centrol and output slalus sigtaly, 3
clock frequency, und en output data charscter. These signals are fisted in Tahle 4-6,

Table &6 Receiver Status and Control Lugic

Signal
Munemonic Signal & ume Deseripticn

E. DINE Reuder Done The R DONE. flag indicates that a Full chaeae-
ter has been recmrved from the device and is
rendy for transfer Lo the [Tnibus.

FERR Parity Ercor A slatuy signal indicating thar the received
characler has a parity crror, £an be cead by
the prograimn.

FR RRE Fruming Brror A status signal indicating Lhut the recsived
character has no valid slop code. Cun he read
by the program, :

OR ERR Overrum Efror A status siganl indicating that che character
was not read prive to receiving another char-
aceer from lhe devies. Cun he read by 'the

TTogTam,

R{TLK Receiver Clock Pulue Provides the reguired recciver clock rate. This
' rate is 16 hmey the selected haud rate

RIT-R10 " Receiver [ata Buffer Represcat 1he characler (five Lo eight data
baty) transferred from the UART e the
Unibuzs alter sgrial-fo-pazallel conversion.
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"The [mrmet seleption s busically the sume as that used [ar the tramsmitter contral, and is described in
Tuble 2-4.

The input logie of the receiver i deseribed in the following paragraphs.

Hﬂj:. ardless of the device used, the seriul input fram the device ia loaded into the DL11-W one hit ul v

time, begtinning wilh Lhe 4?'I'.-'!';R'I" bit, then the DATA bita (LSB frst), the PARTTY bil (uf used), arld.
Lhe '%TEI'P bty

The hipolar levely of Lhe serial date are applied to pias K (+) and 8 (=] of the Berg connector, The
hipolar level is converled 1o a TTL level {DL-5) and fed to pin H. EEA level serial data is received on
pin I wf the connector and converted ta 2 TTL level which is presented at pin H, Either pin M orpin H
1 connécled o pin E {depending upon the tvpe of interface to the external device} and becomes the
sipnal TTL SERIAL DATA UM, The serial data v connected tooa 2-to- | multipleaer which, when the
interface is not in the maintenance mode, pussed the TTL SERIAL DATA IN sighal through to the
autput. which is then applied to the mput (SERIAL TN} of the TART (as shown in DL-1} The outpur
of the multiplexer 3 alyo inverled and fed 1o @ counter used to detecr the senter of 3 START hit.

485 [UNIVERSAL ASYNCHRONOLUS RECEIVER,/ TRANSMITTER {UART)

The undversal asvochronows receiver/transmitter (UART) is an LSI subsystem that accepes hinary
clhucacters from eitber a teeminal device or a computcr, and receives or transmits this character with
appended control and ercor detesting bits, In order to make this subsystem universal, 1he haud rute,
bits per word, parity mode, and nember of stap bits are selected by extermel lopic ciredils.

The VART iv u full duples receiwer flransmiller. The meoeiver ﬁﬁ,lmn pocepts asynehronous serial
hinary charavters und cenverls them (o a poarallel format for transmission to che Unibus, The trans-
mitler seclion accepts parallel binary characters from the bus and converts them ta o serial wiynchro-
neus outpur with SFTART and §TOP hits added.

AL ART charaeters contwin g START bit, five 1o eighl DATA bits, one, one and a one-half, or two
STOP bits, und a PARITY bil which may be odd, even, or murned off, The STOP hits arc opposite in
polaricy Lo the START bit,

Bolh the receiver and transmiter are double-huffered, The UART internally syncheomizes the START
bit wich the cloeck input to gnsure 8 Tull 16-clement {clock periods) START bt independanl of the 1ime
af data lnading. Transciitter distoriion {ussuming perfeet clock input} is less Lhan 3 percent on any bit
up to Wl kilobaud. The reveiver slrobes the inpud within £8 percent of the theoretical center of the hit,
The receiver ulso rejects any START bit that lasts less than one-half of a kit time,

The UTART input and cucput lings are shown on drawing DL-1, A deseription al the meeiver i given
in Paragraph 4.4.1 and 3 deseription of the trunsmitter iy given in Paragraph 4.8 2. Nole thar in the
tallowing discussiona the mmemanies und pin numbers of DART input and owipoc lines are given in
[arentheags.

4.8.1 FRecelver Operation (L ART)

A hlack diagram of the WART recsiver is shawn in Figure 411, When the receiver i In (he idle state, it
gamples the serial mpot line {SERTAL IN, pin 20) at the selecied clock edpes (R CLK, pin 17 after the
first murk-to-space trunsition of the serial input line, If the first sample is a mark {high}, the receiver
returns 4 the fle stale and is ready o detect another mark-to-space transition, Ff, however, the lirsl
sample g space (low), then the roceiver enters the data entry state,
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Figure 4-11 . [TART Receiver

Il the recciver control lagic has not been conditioned 1o the ne parity state (a low on pin 35], then the
receiver checks the parity of the DATA bits plus the PARITY bit following the [DATA bits and
colpures it with the parity sonse on the parity select line (pin 30). TN the parity sense of the reeeived
characler ditlers from the parity of the UART control logic, then the receiver purity error ling (P FRR,
pin 13y goes high and couses the P ERR bil in the RBUF register 1o ser. :

Il the receiver cantral logic has been conditioned to the ao parity stace (a high on pin 35), then Lhe
recervet lakes no action with respect ta parity and maintaing the parity error line (F ERR. pin 13) in
the false (lowp state. When the coateol logic senses 4 paricy errar, il penerates a P ERE signal, The
DATA AVAILABLE signal updates the parily error indicataor. '

The receiver samples the firsl STOP bit, which accurs either after the PARITY bir or afler the DATA
Bils {if no purity is seleceed), If a valid (high) STOP bit exist, na Further action is takes. If, howewver,
the STOF bl 1 fulse {low), indicating an invulid STOE code, then the UART contral logic provides a
framing ereor indiculion (4 high on FR ERR, pin 13). The status of the framing errar bit can also be
read from the RBUF if enabled, - : -

Becuuse the serial inpuc from the ealernal device i shifted into the UART a bit at a time (SERLAL IN,
pin 200, occurrenee of a 5TOP code indicales that the entire data charucter has heen received and
ghifted into the reveiver shift register. After the STOP bit has been sampled, the receiver control Lo
parallel teansfers the cuntents of the shift register inte the receiver data holding regrister, and then sets
Lhe data available (R DONE) Nug.
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The data available signal alao functions as the clock inpul (e the FRAME ERRE, PARITY, and
OVERRIUMN Dip-flupy in the UART status register, At this point. the duta available (T A} Mip-Tap is
sel, e DYERRITN [lip-llop s cleared but has o high an the dac inpui becuuse of the oulput Tros the
DA Aip-flop, and the PARITY and FRAME ERR flip-Nops are set ar cleared depending on the sienal
{truz or fulse) strobed in from the control logic.,

An overrun condition indicates that another data characier is being sent to the LAl before the
previvas charucler has heen franslerred to the DLL1-W receiver butfer reginter. 17 the DA Mip-flape 1s
sel. iitdicaling Lhal w churavler is slored in the holding register. and the TART control laoge wllempty
ra set rhe DA lip-flop again {idicating ehat g ew churacter has been shifled inlo ike st repisles),
the 1¥A signal from the coatral logic provides o clock inpul w the QVERRUN flip-flop. This tlip-flop
then sets bocsuse the data input is high (DA flip-flop was already set by the previcus [3A sigonal),

Dwring normul operalion (no overrun cendition), the characcer in the reveiver duts halding register s
sleabied onlo Lhe Umbus by o reading of RBUF which produces SEL 2 L. This signal iy applied b Lhe
UART resel dala wvaileble line (pin [8) w clear the Nip-Nop,

Whenever the serial input line goes from a mark (high) 1o 4 space (low) and remains at the Low level,
the receiver shifts im ong character. which is all spaces, then sers (he FR TRE indicator and waits until
the mmnul ine poes high {marking before shifting in another characier

4.82 Tramsmicter Operation (T ART]

A block diagram of the UART wransmitter is shown o Figtre 4-12. When the UART transmicter s in
the idle seate, the serial output ling (pin 15) i & mark (high). When it in desired o transmit datw, @
parallel charaeter i placed on bus data lings BUS DHH throwgh DO7 end strobed into the UART
transinitler duta buller (lines connected ta pins 26-33% by means of the dula strahe signal (pin 13}, The
lintie belween Lhe low-Lo-high trunsitien of data strebe and the corresponding etturk -to-space transilion
af the secial oulput line is within one clock cyele (146 al a hit time) if the transmitter hus heen dle.
‘The data strobe signal is LD XD DEL L. which is nsed to load a character from rhe Unibus inca the
transmitter huffer register (XBLIE).,

When the duly has been loaded into the UART data buffer, it is nest teansferred o the transmilles
shifl cegiiler under vontrol of signels from an eneoder which selects the formet deermined by the
control legic. This pecmits seleclion of perily or no penty {pin 335, the type of parily (pin 393, the
mmber of STOP bits (pin 38), and the number of DATA bits per character (pins 37 and 35}

The tranymitter logic converts the parallel character from the Unibus inlo a aerial gutpot that 19 1n a
lormul selecled by the control logic. :

The clock inpud o the timing generator {pin 40) is derived fooun the DL11-W baud rate ciccuits { Para-
graph 4,93, The ather input to the timing generator is the end-of-charucter pin 243 signal from the
autput logic, Uhis line gaes high cagh time a full character (ineluding STOP hitx) is transmitted. T thiy
Hne goey low, it prevents the timing penerator From loading another chiracter into the shilt register.

The lime 5 normelly hizh when data s noel being transmitted and goes low at the start of transmmission
of the nedl chormcier

Whenever the transmitter data buffer is loaded while the previous churacter is being shifted chrough to
the putput ling, the START bit of the new character immediately folluws the last STOP bit ol the
previvuy churacter,

Whet the data steobe {pin 23) sipnal loads the UART dula huffer, the [2]1.11-W transmicter bufifar
(X BL F) is unloaded, Therefore, the data strobe signal sels the (ransmitter buffor empty (TREMT) Rlip-
Nop to provide a signal that becomes XROY (ransmitter ready). This XEDY signal can be read hy
Lhe proerum and indicutes that a new churacter can be loaded inte the DLW tranumitter bulfer.
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Figure 4-12 TTART Trensriller

4.9 BAL'D RATE LOGIC

The band rale logie provides the clack frequencics and, therefore, the buud rates far both the recciver
and transmitrer seclions vf the DLIT-W interfuce, The switch-sclected baud rates on the [L11-W are
all generated by a single crysialwontealled oseillatar applied to twa frequency divider circuits, S$mes 2l
sicht buud rates are simultaneously pencrated. wny vne al the gight baud rates muy he selected e the

ceceirer und trunsmieter sections. (Mote that the frequencies requited by the UART ace 16 limes e
desired baud raves.)

The master ascillator operates al a requency of 50688 MHz (DL-6). The output of this oscillator -
supplies two divider circuits, Oue divider drouit divides the oscillator outpur inla seven ltequencics
which wre multiples nf 24i0F Hz, The frequency of 2400 Hz is divided by E6 in.the UART to provide o
bawd rate of 150, Thus, the seven baud eates put out by the Mirst divider cirguit are 130, 300, 600, 1200,
200, 480, and 9600, The ather divider circuit produces a frequency of 1760 He, providing a baud rare
al 111 at the UART. .

The eight diffecent baud rates are applied to rao 8-1o- | mulliplexers, ong for the receiver elock and ime
far the transmilter clock.

Fuch of the multiploxers is conlralled by three switches so that the RCVR CLK signai and XMIT
CLK sipnul vun ke independently conirolled. The switch settings for the vaciaous baud rate sclestions
are shown in Tuble 2-1, : ' :
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.10 MAINTENAMNCE MODE LOGTC

The maintenanse made 19 wsed ta check operation of the L1 1-W centrol logic. Figure 4-13 i a
simplificd diageam of hath the narmal and mainterance moedes. During normal operation, dalu rom
the hus is gonverted by the Lransmitter and sent to the external device, or data from che eaternal device
iz converted by Lhe receiver and sent to the bus, :
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Fipure 4-13  Operadng Modes

During Ll maintenanss mode, u character ia louded inlo the transmitter butfer (XHUF) from the
LInibns. This parallel charucler js then converted to a serial output by the UART transmitlee section,
Hawever, the serial duts is fed back intn the receiver, which converts it huck t parallel date and places
it om the bus. TF Use character received by the bus is identicul Lo the characler sent out an the bus, then
hoth the lransmitter and the ceceiver are functioning properly. [n the maintenanee mods, ne data s
~enl i e cxternal deviee.

Before the maintenunce loop can be used, the transmirter must he selected for wse and the rapsmilter
buffer (X BUT Teaded with a character. The program selects the maintenunce mode by setting bii 2
(R AINT bilp in e wansmicter status register ¢ XOSR ). This sets the MAINT flip-flop ia the rens-
mitler begic (drawing 131.-1, B-5).
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The MAINT (13 H output of che flip-flop iy wsed us an enabling level for a 4-1o-1 multiplexer (a 74157
v druwing DFL-1), & wimplilied version ol this mulbpleasr w shown in F]gure 4-14. Warmelly, the
gaies showo eiabled by the MATNT (1) H sigaal in Lhe fignre are inkabited, and the serial aulput from
the transmitter, 23 well as the clodk sigtalz, are fed to the logic nsed dlh'mg the normal operating mods.
Howewer, when MALINT (1111 is présent, the gates are qualified and perform two basic funcrions.

SERIAL QJTFUT 4
FI0W TRANEWITTER

. 2ERIAL IMFLT 1&1 ild
SERIAL INFUT FROM “vi RERErIZ]
L¥TE fHGI CCYIEL

wdl] fEH [,

P K H
=y
VR LK H - - 0 Fauevr R

wWAHL [:::xa—

Fieure 4-14  Mowntensnce Mode Logie

The Licsl funvtien 15 o |=4Lt-th:: serial oulpol of the tunsmitler (SERTAL OUT H) to the scrial input
line {SERIAL 1N} of (he receiver. The secoud funetion is to force the RCVR CLK pulseta be the Seffle
as the XMIU CLK, regardless of the switch position of the RCVHR CLK. When MAINT (1) U is
present, the gate regeiving RCY R CLK H winhihited and the XMIT CLK H pulse is guted theough to
the RCLK H line of the receiver. Although notl shawn in the fgure, XMIT OLK H is also applicd to
the clock lins of 1he ramsimLler.

Hecause the receiver logic is activared by a START bit (regardless of wheee the START hil comes
rom), the meceiver Qe activated as soon a9 it receives the first input from the tranwiiter. Atter the
receiver avsembles the data, the program can compere the received character with the teansmirtod
cliaracler Lo determine 10 the DLI-W mnlecfoce o funclioning properly.

4,11 20 mA CUERENT LOOT LOGIC

The 20 mA current loop circnits are provided for the senial dute trunsmitter and reegiver and far the
paper tape reader concrol, Twoe modes of aperation are availuble Toe the 20 mA current loop citsuits:
uitivg and passive. |n astive mode, the DLL1-W s the sowrce of the 20 mA of curcent which is ywitched
on ar ofl, deperding on the level of the SERIAL OLUT line, in passive mode, the currenl loap circuit
swilches wn or all current which is-soureed by the external devies, Figures 4-13 and 4-16 show sim-
plified diagrams of 1he receiver und tranamatter cireuits in sctive und pussive modes,

Seel'able 2-3 and Paragreaph 2.1.4 for active and passive mode swilch selection in cunnection with the
transmitter, receiver, and paper tape reader enable circuits,
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Fuygure 4-16  D.11-% in Passive Mode

412 El4 LEVEL CONYERTLR LOGIC

Ripoiar BIA lewvel convarters are prowided for serial duta oot and serial data in interfocing. Serial
autput dara, SER1AL OUT H, is applied e an ELA leve] converter and the outpur, which is a bipolar
signal [upprasimately £80 V), is available ac pin F on the Berg conneclor. Bipolar ELA leve! input
serial dala 19 reveived ot pin 1 on the Berg connccior and coaverted to o TTL level signal, which 1 then
arailuble at pin IT on the Berg connector. IT ELA lowel inicrfaciog is being used, pin M eusl he
vonnegcled e pi E of the Berg connsetor. Thia is normally dong by the connector on the cable used L
imesface the DL1L-W and the exlernal device.

| he signals DA TA TERMINAL RDY and ROQT TO SEND are pertianently strapped an (highd and
are gvailuble at mins 131} and ¥ of the Berg connector, respeciively,
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- APPENDIX A
IC SCHEMATICS

This appendix describes the integrated circuiky Hated below,
7492 Divide-By-Twelve Counter (Divide-by-Two and 13ivide-hy-Sia)
1401 4-Bit Binary Counter
74153 Dual 4-Line-to-1-Line Multipfexer

74175 puad D-Type Edpe-Triggers<d Flip-Flop

A-]



W2 IMVIRDE-BY-TWELYF COUNTER (DIYIDE-BY-TWO AND IDIYVIDE-HY-H1X

The 7496 15 8 munahithic 4-hit binary counter consisting of four master slave Nip-Mops that are inter-
nally imerconnected e provide w divide-by-two counter and a divide-by-sia counter. A gated direct
rcsel g 15 provided whicl inhibils the count inputs and simultangovsly cetwrns the four Oip-TNop
autpitts (o oq [ogical [ As the culput feont Mip-flop R{ 15 nat internally connecied to the succeeding
flip-flops, the counter may be operated in two independent modes:

I~ When used as @ divide-by-twelve counter. oulpul RE 1) must be sxternally canneied to
mpul CLKDBC. The input count pulses are applied o input CLED. Simuliansous divisions of
2,6, aud 12 wre performed al the RIKTY, ®201Y, and RI(1) oulputs as shown in the truth
tahle, :

2. When used 35 3 divide-by-six counrer, the input count pulses wee applied to input CLKBC,
Samulisnenusly, frequensy divisions of 3 and & are wveilable at the R21) and B3 1) antputs,
Independent use of Mip-flop Bil i available it the resel funclion coineides with reset of the
divide-by-six counler.

T LTI TN "
=g
O P e = 0 TER7
Sl LY H GHTE T LT 53 -
N o 1} noLa -
) e el g a4
2 [H il | 1 b - -
- i7 11 | 1 H1il] 11
lan -
- [ I ! CLR
[ ] 1 3 1 il sdinl 12
T 1 n I CLE Ik
H o Ex &
g .1 IR | 1 I'-||
2 ! d 1 b R
0 131 y
ALl 111 R 4.0
Loh B R N
gl § 55
I Do, = Lo ad
(LT | RN
oo Torar ol ey oy 3
h=th™ T pLo= T A0
manr oF u e |
O L RECARE THa W B L o B 1T
[N TR T R T EETEN ] T} I e

AR,

A=



T493 4-BIT BIMARY COUNTER
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Td153 DIJAL 4-LINE-TO-1-LINE MULTIPLEXER
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74175 QUAD D-TYPE ENNGE-TRIGGERED FLIT-FLOT
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APPENNDIN B
YECTOR ADDRESSING

Becaune the BLT1-W SLUTRTC option 15 hasically a communications device. interoupt veciors Ml
be wsxipned aceording o Lhe Neating vector convention.used Tor all communications devices. These
weclor addresses are wssigned in order from 300 to 777, according to a specific method that.ranks the
(rpes of devices in a particular PDP-11 svslem.

The tirst veeior address (3000 i3 assignad Lo the first DC1L Serial Asvrchronous Line Intecface n the
gygrem, The nexe 211 (if used) is then assigned vector address 310, ere, The veclor uddresses ure
assigned congecutively ta each unit of the second-ranked deviee type (KL11, DL1L-A, DLIL-R, or
i2L.11-W3, Lhen ta the third-ranked device {13B11), and 30 an in accordance with the following list:

ol ) Asvnchronuews Line Imteruce

KLl Telelvpe Conleol (ue DLLL-A, DLLI-B, ar DELI-W)
DL Syncheonous Secial Modam Inlertucs

DML Asvnchramons Serial Line Multiplexar
DK Automasic Calling Unit

I3 11-EB Maodem Conerol

BDR11-A Deevice Fepmisters

DRE11-LC Creneral Device Tnwerlace

DTI] Buws Swilch

It. DLII-C Asvachronons Line Interface or DL11-W
11, DLLI1-D Asvnchroneus Line Interface or DLLL-W
12. DLII1-E Asyoghronous Line Interface

=T RS R N TR S IPU B R

If any of those devices 6 not included in 4 system, the veetor address assignments move up to Al the
vaganey, g deviee 19 added we an existing system, ils vector address mest be inserted in the normal
pousition and all other addresses must be moved secordingly. IF s proveducs 4 no follewed, DTGIT-
AL sollweres cunnol test Che systent.

Muote thil while the Hoating vectors range from addresses 300 to 777, addresses 500 thronga 534 are
reserved for special bus testera, [n addition. address 1000 iz vsed for the D511 Synchronovs Serial §ine
Multiplexer,

An address mup i showo in Fueure B-1 and o s of the vectar addresses is given in Table B-1. It
should be neled that the sysiem Telelype (KL11) is not part of the floating vector scheme and is
wssigned vector addresses D6 and 064; thereforg, if 3 DL11-%W is used as a control for the system
Telelype console, it showld be assigned addresses UG0 and 064, All other DL1E-Ws would follow the
Roaling vector conventions

B-1
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[ Table B-1 Inrerrupt Yeciors

Address Assignment
(10K Reserved
s Error Trap
10 Remerved Tnatruction Trep
014 Debugring Trap
2] DT Trap
024 Poweer Faif Trap
£)36) EMT Trap )
f134 “Trap™ Trap
40 Svstemn Softwure Comtmumication Wornds
044 System Soflwure Comunanication Words
050 Sysem Soflware Conununication Wonds
054 Svsiem Soflware Conqununication Words
a0 Teletvpe In or DrL11-W Caonsole Interface
(164 Telotvpe Qut or 1IL11-W Console Lntecface
EN P11 High-Speed Reader
074 PC 11 High-Speed Punch
L] KW 1 1-L Line Clock or DL 1-W Lide Clock
11K KW1I[-F Programmuble Clock
L10 DEI-A (Request A)
L14 DEIL-A (Request B)
L0 XY 11 X-Y Plotrer
124 DE11-H
L3 AlMN
134 ATCN
140 AAlL-A,-B. -C, -E Scope
134 AALL Light Pen
L350
L34
160
Lid
] 70 l.&er Roserved
| 174 L7 ser Reserved
: 20 L1 Licte Printer Control
N EF11 Dizk Contral
214 R 1l Disk Concrol
Zld T 11 NDECtape Contral
230 RE11 IHak Controd
24 1511 Mugtape Cantrol
230 CRE1 Curd Keader Contrul
4 LTt
z FD[-11:45 'RA3
244 FUL Error
230
254 EPI1 gk Pack Cantral
2]
261
| Lrser Beserved
>4 LUlser Reservad )
30 Floating yectors start at this addresa.
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Tuble B-1 Interrupt Yeciors ( Cont)

Address Assignment

I \

iln

il4

3T NOTE
374 Flnating vectors séart ar address 3] and are assigoed fo e
330 following order:

314 .
340 L. Al I'11x
144 2. All EL11s*
a0 A, Al ’PL]s
134 4 AN M1z
3 a5 AN DIM1Is
1 £, All [IAM11-BEs
17 1 AllDR11a
T4 NoooallDTis -
A00 9. All DL11-Csf
014 10. Al DL11-Det
411 11. Al DL11-Es
d414

420

424

430

434

440

444

4581

454

46

44

470

474

500 Specia] Bus Testers

Sid Special Bus Teaters

Al Special Bus Teuters

Std Speciz] Bus Teslers

520 Special Bus Testlers

524 Specisl Bos Testers

&30 Speuinl Bus Testers

%34 Special Bus Testers

s

a4

550

354

360

564

570

574 . _

A-T74 Floating vectors end here,
10040 13511

£l L11-4g, BL11-Bs, LLL-Ws

T DLLI-Ws
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GL1 1-W Serial Line Uni'Aagl-Time Repder's Comments
Clock Gption Trohnical M1 amLal

EK-DLT1W-Th-002

iRk

¥Your comments and suggestians will halp us i aur comtinuous eflart to improve thie quallty and usatul-
ness ol our publications,

What 8 your general reaction 1o this manual?  In your judgement 36 it complate. acsurate, well organizesd.
well written. etc? |5 it aosy o usel

‘What features are mogt usaful?

What Faules ar erears b vou faurd in the mapual?

Doee tris manual sshsfy the need you think it was intended ta satisky?

Daoas it satsly priwr neads? Wihyp!

1 Please seeal e tne cJarrent copy 0f the Tecknical Qocumentaiion Caradeg, whicn conta ne infarmation
unt e remairdar of DIGITAL s e hroecgl tlos ame nation.

Nume Strze

Title : Cany

CHare [rny Srare Coantry
Dexpiar et Zips

Additional copes ol 1his docamert era aveilabe from:

Digital Equipinant Carporation
a4 Whithay Straat
MNorhlzore, MA 01532

Attentlon: Printing and Circulation Sarvices [NR2/M1E]
Customer Sarvices Gection

Ordar No. EE-DLT1W-TM-00Z
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