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Tlere eme three ool Toene Boand mocels thal con be iestalied inoo DLCwsiter: MT7220 57720 and M7Y724.
Fle 81702 bessml i peprcally Greforee iesstztled v cpcher LA while the M50 5 an 07728 bournde vee Courd tn
recwer Teemimala, Phe MUOT2E poelinrms ol Danctines ol ghe 2222 ol B2 0ml s bk compatible oo a
dirce rephaceman for cither haaed. Replacing cithor hoard swich an 37728 docs nnt crbinee Hhe cepabilings nf
Lhe terminal i whZel Jhe 0725 Teard w iastalled.

Figure -1 shows the abeiows aliysical differcnces between the three Dogie Boands than peoeil cose idend ficatioe

Tl M7722 and 7723 baards each have foun enancetnrs while the MT728 has Eve zonmearees, The Y0723 0l
WTT2E hocsds have snldar dof cesr poiarg ascond the persncrer amd oie & 722 dnes et hive cazse ezl s,
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[gure w-1  Physical Charactenstics of MT722, M7725, and M7 Loge Boards

3.1 Major Fenedional iferenevs Between RITTIT ol MTTEE Toogic Boards
1 here cre Lhoee magor Junctienad diffzrengs botween the 207722 and the 7723 Logie Boards:

1 Lucul Copy Feature
317722 - Mo lowal gapahility when terminal is naerating nn-line {sometimes cilled Fa -doples o)
BA7723 = 1luz Local vopy feature, Theeo-posizion frant panel rocker swilcd permits prizuog when i
leszerl vor en-lize v balloor fuli-duplex rmode.

Paricy Saleerinn
MTTIT . Mo ceceived parioy capabilities. Omly even or no ety wlection on transmssion. Mo ewhih
Fiw apeacing capahility.
M7TT23 - {Chaice af evea or add pacily Gar bolh receiving o cransmitting.

A TPaner Our Cphion

%7722 - Wo provison Tur wovepling the Paper Qut Switch,
M 3713 Compatible wilh Faper Qur Switch.

w X WTV2A Jumper Confiymratisens
Figrere 9-2 shows the localion aod Muncling af all junpers an the MI721 Legw Roasd.



Jumper Configuratiens for MTTEY Logic Banrd
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BE5Y lLumctivnnd Difterences Hetween MTTLY and M7TIE Loagic Boards

e addhiwion o Foving all the featares of the M7T723 Hoarcd. che M7T72% can also pravide o dat andd sigral
irterlage regmimed when nolons wre msialled inan upgradable LASS LA, The M 7724 has the same possihle
Crangeni, ol ries poriy o guraiian as che MT7250 I addition, the reseived parioy orrar print iadication
hrcy eertival Bar s can be suppressad inserlain iasteose: when L eight level hais wsed as a cantrol code for the
nphr-

34 WTTRH hangeer Caiflpruinmns
Figree 9-3 sows the Teeation and Tuaction of &1 umpers on the MI758 Logie Bound.

33 YTV (Cabling Configoradans
The poezible ceblng conbfipurationa far the MTYIE Togic Rmeed gee <hown in Figare §-4,

CALTION
The ribbon cables bermeen the Lagle Boeard amd the
Expunder Baard must be iostalled s thar ane cahle end
svither end | by the ribbed side of the cahle tacing op and
the arllier el has (hy =mogih side up, Ensure that A oun-
nects b & ol vach cuble end. Fuilyre o obserre dhis polar-
ity may cause 4 Logic Board Tuilure,

G4 MAIOR POWER SUPPLY CHAMGER
There e T mat e chianges 1o the poeer supely;

I Trevarng of the e Tine fose was increaged feam DA S e A SO fer LLS Y and [tom 1 A SB10 15 A
SR Ao 230,

4

I Thatwo o ARB fuzes in che line ZToad macor drive cireuit weee seplicerd with four 174 A 5B luzes,

ad

Thae 13000 oF capacitar ir the capacitnr bank was ceplaced with o 37000 0 F wpa
4. A Coretunl Voltage Frapstormer [C%T) cepluzed the ariginal poaser cransformeer

%41 Mew ewer 1 rinslormees

Lopmlable T AL A S8s Leve cucsteal velluge power lownslormers instzlled 1o wocommodate the increased
vt rejuirerienls of the upliogs, Thers is o aoigque caestormer model for 30 Lz aperutiorn and another model
Moo &0 T pperation Boclt oteslely Tungt-un on either 115 o1 220 Vage primacy valiape and provide £24 and +11
SaZn ol he ~cenenbary

YA OSNEW KEEYROATRD BREFFLS

The kxvanard berel ageocisted with the epgradahle T.A2S v shown ne Fogure 923, There §s ne chanee in Lthe beez]
tor aperadablz LAS5s Tac LASG also has arother bexel enafiguiabioe e ageesis he 1dKey Moonerie Keypad
Qe n whaeh moants Lo che right al the stendard keyhaard.

Y CAPS LUK KEYBARL

The Caps Lock KeySound hag o CAPS LOCK key substoured for the SHTFT LOCK key anrmally Toiead on
ullicy sspnipnen:. When the CAPY LOCE is depressed, the 2i-ictter Zovs trangmit nnly wpper case aodes; all
ulhe= kevs prinl o laeer e

9T TARL A OFTIONS

Al aplines listad in Taile $-1 can b mstalled g TAIS LA DLCwriler excepl fur the 14-Key Mumesic
Eocypad and 1he Paper O Dpticns



Fumper Conlignralises for MITIR Logic Baard
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Figure 9-5 LAls Keyhooed Bezel

08 LPUEADED LA3G FLNCUIHONAL DESCRIPFLIION
The following LAMS/LA3G printers wre Jesignuted as option-uperudabrle DECwritery,

LAY Manofacowred in V.8 A - Serial nombers 32-21933 and higher
LA3G Manufaciured in Iretand - Serial numbers 04-10450 and higher
LA3S Munuluciured in U.5.A. - Sedal numbers 51 and higher

Uhese printers iws The increased power supply capabdlily and che MTI2E Logic Board reguined Lo accommodele
the virdous gvailable opfions.

The bagic klack diagram For the MTTIR Logic Board is shown in Figure %-A. The majnr difterence bedtween this
diagram and che diagrams for the M7722 and M7723 boards is io the Dratu Conversion Block. All other Tunction-
wl weens eperile in the same menoner 05 in the olher bowrds. The three tem s wdded 10 1he dale vonversion are aos

1. BExpander Hozard
2. Dptions
3. Tri-State Butfer

Ihe Duta Conversien Block still peefocms its basic function of takiog Secl Lo {508 ASCLL dale wod converting it
lua 7 ¥ 7 e paciern that dreives the pring head, Transmitled keybeard data s coovecled to Sedal Cu (50)
ARCTT dala by the Dvata Conversion Black. These functions do not changs in an opgradable printer, only gow,

certain aplions cxercise control over both the recsive and transmit data lines by blocking, inserting, or allowing
dati b puss.



Optivns

Table -1
LA3S 36 Uphons

M

Control
Saritch, Indicator

Description

1.AXX-T.RH

LAXX-FK

LAaXE-T.A

LANM-RY

T.AXX-KW

LAXK-EX

Fapander Opoicn

AP A BCTT Traal
Character el

Aule LF Aaler TR

Tep of Farms
Cantenl

Selective
Addressing

Aunn Answerhack
and Auta LF
Cptions

M™uone

ALT CHAR SET.
CHAR SET LOCK,
and STD/ALT
CHARACTER SET
Eradiinlors

ALTO LF

FORMS LEMGTH
Switch and SET TOHP
OF FORBM
Pushbulion

DLYICE SELECT
und SELECT AVATL
Lamps

HERE I5, AUTC LYY

The Fupander Opocn Mounscing Ki
includes the logic, cables, and mouncing
hardware required to cxpand the LASE to
include options LAMK-LA. LAMNN-KY,
LANK-KW, LAXX-KA, LANX-KTY,
wod LAKX-FK.

This optinn pravides an APL alicrnate
character set for wse with the siandecd
characler =2t in the LAJS/E AL,

When the AUTO LF switch is activated.
the printer will automaticallv iosect a line
feed atter each carriage return code trped
during scensmission. The LAXX-LA
oplivg can alse be configured Lo execuce a
line feed after gach eeocived carriage
refmn eode, Any comhination of chese
oplions gan ke uzed.

Controla mounted wnder the op cower
provide the operator wilh o method <f
selecling the lenglh of [(he paper oo be
nged. Afier the dedieed setting is selecred
and the paper ia lined up tor proper verti-
cal elignmoent, ihe operalor presses the
SET TOP Ol FORM swilch w0 thal 1he
imteroal legge will be preset v the paper
lenglh defined by (he operator,

The Selective Addressing Option wllows
the LA3S ta communicate wilh athet tes-
minuls oo v sngle dals commgncationg
channel,

The Audlomaiie Answerhack Option
pllows the terminal to cransmit & pre-
programmed messags of 20 churngiers
(maximum). The message is inilialed by
pressing ibe LIERE I8 pushhutian, or
vpoo cecetpl of the ENQ control code
Trom annther deviee. The LAXX-K X vlso
ingorporates the features of the Aute LF
optian [LAXX-LA).

98
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Table 9-1 [Cont)
LAXS 36 Oplions

Dyl

Mame

Contral
i Switch/ Indicator

Drescriptnon

L ANMNEY

LAXX-LG

T.AaXX-KH

LAXX-KRJ

LAaXX-KXx*

LARX-L £t

LAXX-LL

LaXxX-LH

TAKK-LK

I
Forms ©oreral 2nd

Wertical and
Haorizonial Tabes

FTA/CCITT
Irzeefac:

TIFI] Mounciag
Kic

Compressed Tom
Oplion

|4 Key Momeric
Eeypad

Papar Qut

TTL An CCTITT
(V2R Conveener
and Modem
Protector

Crurecne Laog
Cahle

Lurrent Loop
Cuble

Ecvbingrd Eeys

Nane

™one

Mone

Keyhoard Koy

FAFER LT
Lump

Mone

M e

ane

The Forms ard Tabbing Optioo oables
the terminal to set horizentul and veriical
tab positions either Jocully ur wia Lhe sys=
tem soliware, Thiz aplion also
insorparales Pentures of the Tap of Forma
Cplion (TAXX-KY) and aperaies in the
SAMe manner.

The LAXX-T.G interface provides the
uscr with an K5 232-C interface with
madem control and iocludes a 9-ft (3.54-
m) cable lerminuled wilh 4 sluoducd ETA
ROCRECLOE,

The TIFL] Mounting K it cnables ihe vser
en mount one of the DIGITAL series
DF1] Communicatdon Options in the
LAalh

The Compressed Foni Option 15 4
mechanical opLion that provides Lhe Lada
with the abilicy (o princ 132 calumng an a
form 81,72 in. (21,38=gm) wide.

The 14.EBey Mumeric K cypad is located 10
the cight of the keyboard and provides the
eperiior with v convenisot method of
giearing mathematical puimber sequences,

Provides 2 wisual indication for a papee-
aul coodition. Prevenis kevboard wod
recelved duta [rom prinliog,

The TTL 10 CCITT (V81 Converter aod
Muodem Proteclor s 4 BPO DATEL sery-
iges hlerface that meels the requirements
of CCITT (V28] with BPO-required mod-
em protection circuilry.

2 mA curreot boop with Mate-N-Lok.

H mA current loup wilth depin plug far
DECI.

"haisl availahls an dhe LATS
% puadard o L LAads

9.4



Tahle ®=1 [ ic}
LA35 356 Cpdons

Contrd
Drpilons Sw L Swltch 'indlcator Dreseription
LAXX-K(F ETA Tnterface MNone The LAKK-LG interfacs includes 3 9-ft
¥ 3 5t h cuble lerminuted with o stunducd
FIA conpeslar {oo modem conirol
fearures],
LAKX-LNM Scule, Pointer, Column scale, Oporator convenience iema that agsisl in
ind Wiodow Line Indicator, and positioning the print head on preprinted
KiL Colurn Peinter forms sod in Jocuting borizonial tebs.
LANX-T.M Acouscic Coupler Caerier Therset Provides o dote iolerface belween DLC-
Larmp writer and scandard celgphone hapdser,

The vonlewd lngi for the MTTEE hoard is shooen in Figoee 9.7, Asstated previously, there is po difference in the
nperatiaon, configuration, or progeamming of the Microprogrammed Controller. Mew identification numbers are
assigned oo the components and their physical location on the circoit beard are changed, but the basic function of
gach remains the same. The new numbers and schematic shaet iocetions are noted on Figure 9-7.

The major area of change effects the receive wod transmit deta galbs.

9.1 New Transmit I'ath

Kevboard dali now passes Through che Expander Board befoee itis applied to the transnue section of the UART.
As Lhis dalw is feoted aeross the Bspander, twn switching metheds are employed to enaars that installed options
cum bresk Lhis dala path and ingar charactors into the transmit daca. This keyboard sueering is shown in Figure $-
%, Hardware stesring is acoomplished by physically moving the cabls wo the UVART between coonectons JLand J3
an the Expander Board. When inserted io 32, keyboard datu and the keystroke is rewtsd vight aerass [he Fxpan-
der without uny interruptions. W hen the Automatic Answerbuck Option or 1he Aulomatic T.ine Feed Option ia
installad, the cable is moved 1o 11 and the data path is now chrowgh these options. There is a logic switch in these
optiuns that wllows che opuons (o beeak the keyboard data pach and insert either un answerbuck message o1 Q@
line Feed comnmand, After inacrting the opuon-generated charactera and keystookes, the logie switch ablows key-
haaed data to pass ouwt o the 1CART again.

3.R2 Mew Receire Path

Cn the M7T24 board, receevesd duta wnd purily ercor e rauled theough the TART to the Tri-State Bufter ruther
than Tight to the Character Boffer as on the WM7722 and WM7723 hoarde. This Tri-State Bulter permits the oplivns
to sumple the UART outpul duca before the Character Bubfer receives it. The opticns monitor [he invoming dala
on 1he bi-directacmal Tiog and <an inscec data on this line to be applied to the Churucter Bulfier, The sutput of the
Characler Boffer can ke sampled by an Optionel Cherecter 5ot Optioo which <uo subslitle a new Jot matrix
pailern Jor the pattern normally generated for thie character by the Churucler Generalor ROM,

210
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953 ‘Irapsmit Operation with Options Inertalled

Cplons thal msert duta oo the kevovard daly path betweso the kevboard wod the transmit sectien of the
ETART reyoire o 13imuing conlred signal 0 eosere thul the TTART s cendy to acvep! mare dalu, This wooloo] sipnal
is Lhe XMIT RIDY L signal which iz high level when the TIATET is nol ready to accept anpther charagier andgd is
low when anather character can he processcd. This signal is wwed to seroke bath the aption-generated characler
and koysleoke out of the option, The XMTT RDY L signal associaced wich the 1ast chaaracter gensrated by che
option cuuses the Jopic switch to revert buck to the normel position and aliow kevboaed datu to puss again.

4.4 Heecire Uperaton with Qptions Installcd

Igure 99 shows 1he signals and components 1hat effedt ihe ceceive operution. Adler the DART converls
ineurming seriai ot e seven parallet bils, i1 plisces These bigs on che data lines o e Tre-Stawe Buffer, Neor.
rally, s 1he TIATET is ready oo nwipol data the TYATA AVAILABLE {DA} line pocs to & low lewel, The
microprocessnr wacs this low kevel to load the seven kids into the Character Bofter, [nothe M 772E hoard this DA
signal ia applicd serially throogh all reosive options Before it is sent to the misroprovessor.,

Ar each option the DA signal initiutes wo optico-deceding function on the chagucler present on the bidirectional
lines frem the Tri-Stete Buffer, 11 1be character 15 2 eommand o vode thut o nel recognized by the fiesc opaion,
the DA signul iz passed wleng Lo Lhe oest optien Le be wsed 1o Jecode the charagter pt that option.

Adter being ronled diepngh 311 optiang to the micronroeessor, the character is loaded inte the Character Buffer
lhrougl 1he Tris81are Buffer. The remaining peoccasss we the print beed are cthe same as in the MTT22 wod MY723
hievitds.

if the character present wt the vutput of Lhe UART is decaded by an aption, thia apicn hlocks the data theaugh
the Tri-Sate Buller {using Lhe TART EN AR signal), Tha aptian then places a character on the bidicectional
lines 10 the Churwcler BulTer and izsuea che TrA 2ignal o che micraprocesaor. As before, the microprocessor
communds the Charagler Rulfer 1o 1oad, hut natw the character loaded is taken from the option, not from 1be
TIATRT 1hreiwgh the Tei-Stace Bofter.

After processing a cheracter, che microprocesser issies the CLEAR TIATA AVATLABLE (CLR DA} signal
which eauses the L AKT (o place Lhe oexl incoming charagter an the Tines to the Tri-Stare Bufter. If an option is
going o insert more than one chirocter (23 when peefarming a tap-of-farm operation). the option halds the Tris
Siate Bulfer disabled, places anulher character on the bidirectional line and issues unother oplion-generited DA
signal. This action conlinwes unlil the aptinn has finished inserting characters. The CLRK DA signal assaried
with the lasl churuder inseried enablea the Tri-State Bulfer and received duta fow passes thraugh in a normal
mnner.

2-1a
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CITAPTER 11
FORMS CONTROL OPTION KIT (LAXX-KY)

111 FORMS CONTROL INTRODUCTION

Thw Farms Control Option adds o lep-of-forin capahilicy to 8 DECwriter, The pamary function of the option is
I locate the top of form by menitering he pumber of line feed uctions performed by the printer mechanism.
Then. when eommanded by o Tnem feed cnde, thia option issues The correct number of option-pererated line (eed
(LI7) codes reyuired 1 advance the paper to the next top of Torm.

The option samples dutw oul of he TDART and performs alk ioternal incrementng, resecting, and iine feed
generating [unections before (he chavacter is passed on to the Charwcter Bofier for normal terminal action.

11.} FORVIS CONTROL FIUNCTIONAL DIAGRAM

|igurs |1-1 shows the Forms Contrel Option in w Lypisal inglallatien. The Forms Control Asembly is plosically
altached te 1he right side of the printer mechanist apd che gireuit hoard ia connected by un edes connector ac
locatinn A of the Expander Opticn Mousting Kil, A cable harness connects the two wssemblivs, At each end of
this harness 5 o Mute-M-Lok connecior and a pair of Fastan terminals, Qos conoestar is sennecied in J1 an the
apticn cirewil hounl, the oiher end to the FORMS LENGTH swilch on [he Faems Cantrol Assembly. The
Faston termienals connest 1o lugs an the SET TOP O1F FORM switch and fugs on the optien creuit board, The
FORMS TENGTH awitch ia a 12-position rotary swilch and the SET TOP OF FORM switch is a momentary-
cnntact pushburton. Lach position of the FORMSE TENGTH switch represents the length (in inches) of a pre-
cstablished format (such ws i preprinted Form) that can be used with the vption, In narmal operation, the
FORMS LEMNGTH switch 15 sel o the leagth of the farm beiog uaed; then the SET TPOP OF FORM svwiich is
Ueprezzel 1o hiad this valoe into the Counter oo the oplian areuit hoard.

Dala procesaed by the UART, whether Incoming 8T ar locally generated at the kevioard, is avisilahbe at location
B oo the Eapander Option Mounting Board. The optien monitors this dala Mar either a line feed code or a form
leced code. &1 other codes or characters do not 2lfzct the aplaen.

When a line feed code is dedecled (indicaliog 1hal the paper will advanee one line), the Counter halding the form
lengih waloe is mcremented by one line, Rach successive line feed cods increments the Connler uncl s value
equais the preset vilue established by the FORMS LENGTH switch. At this poiol the prat head is at the top of
the next form amd the Connler is owuvmatically presst with the value of the FORME LENGTH switch again.

When o Toem Necd {FFY eode 38 detected by the option. four mijur €venis oocur

LUAFRT is disubled.

Line Fewd Cude Cleperaior is cnabled.

o bler iy iperemnented,

Oplien -gescrated Data Availables (13A) sipnal is senl to the Churacler Buffer,

Bl b
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The uption hull= the LUAR E disablad, cortnues 1o generate bine leed codes, and ineregrients The Caunter uinil Lvhe
cinal awerflowa. AL Thig dme the printee ingchartism s al che oop af the nexe form and the following three cvencs
LAl TR

1. Counter is presec ta the value of FORMS LEMNGTEH awitch sstiing.

2. Line Ieed Code CGenerutor s disukeled.
I LIAKT 1% enahled,

With the HART enabled again, diata passes Trarm the UART o the Clhareagiee Buffer and the aption moninee: for
line Feed and Form feed endes.

113 FORMS CONLTRUL BASIC BLUKK DIAGRAM

The baziv bluck duggram Tor che Forng Comtrol Oplion 13 shewno in Figure 1i-2) This diwgraem 5w shaplifed
represe At iven of e Forms gontral cpgwil seliemalis (TROCSMTRA0 ), oo | desigiaiiens aod pinl nambeges
indicared o Figwre (0-2 aorrelate with enrfesponding componentg on e schemacie. Buffers, invertess, and
ather companents that da nat have major eperational functinns are amitted from the hlock diagram.
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Fiygure 11-2 Furibs Control Basic Block [agram



Ihe Furing Controel Opticn sun be divided ioto the [ollowing thres functionoal areas:
Couwnter Circuir

{rpiicn Liming

Crpecalivnul Seguences

o —

31 Couster Cleenll
The Cawnter circoic consise of the following foar wnits:

I.  Counter (ER and E12)

2. Increment Control {LE11)

1. EFesst Controel (LELL)

4, SEI'TOP OF FORM wod FORMS LENGTL Switches vo Fuorms Conleol Assenbly

The Counter chips {F& aod F12) form a 236Ta{line) up countee that is ingremenced by g Tow signal Trapsicion an
Ei-f. The Councer acecpls ang of 12 preact valoes as deteemined by the position of the FORMS LEMGTH
switch. Fach switch positinn leads 2 rumber thac (s 128 minye the maximom nomber of lines on a specitic Farm.
For instancs: if an 11-in. torm is to be weed. the FORMS LENCGT H switch is set to position o, L1 and the ST
TOPF 1F FIMRM switch is depressed. (o an 11-io. loem, the maxdmum ovmber of prioluble lnes is 66 (11 in.
simes 6 nes per inch), The 256-line Coanlec is preset with 82 lined Tram switch posicion Mo, 11, leaving 86 lines
1 be Nilled, Each e feed code reszived by the aption ingrements the count upwards by one line. do, i afer
princing 45 Tines (45 ling feed codes received) a Tap of Form command (form feed coded is received, the paper
roust be adwamneed 21 lines oo reach ghe op nf che nexc form. A the optiso generaten these 21 line feed codes, the
[nererngne Condral EL inceciments the Counter. When che Counter avecflows (after 126 incrementy: presel valus
plus the nomther of aption-gencraced line feed codes), the Reser Control FLL oeloads the value of the FORMS
LEMGTH awitch back inta the Counter apin.

1.2 Oplion Timing
The Tinting Segoencer B estahlishes alt control timing for the Forms Control Option. The timer is w 4-bit shilt
register that produces the follnwing Four saquential timing sipoals at the desimnuted outputs:

pin 5 ; R4
pin 7 ; SRB
pin Y SRC
pin 12 ; SHL

A high lcvel signal nn the LD and SHF pins (1 aod 13) of B9 cause the high level at pin 4 to be shitted rdight at the
rate of che Qption Clack input at pin 6 (approaimately 1.2 ws per 2hift), Fither the Data Available signal from the
UART or the Form Feed Stored signul (rom FEF Qip-Qop B4 aclivates the Timing Sequencer.

The Mullowing events necor at each of the four sequencer outpuots;

Time Frent
SHA * Mol psed - bol provides a 1.2 ps delay for dute stubilizutivn
SRR + Decode line teed code

= Digcode form feed code

= lpcrement Counter
Loable Line T'eed Code Qeneracor

SR v Reload Counter
SR » Tague Crata Avuailable signul (o Chacacler Buffer

Figure 11-3 shows the droing sequence [or 1he Formsg Contral Option.

114
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Figure 11-1  Tumog Sequence for Forms Contral Optian

114 OFERATIONAL SEQUENCES

‘The Farms Conteol Option has thres basic operaizonuk seyuences that are dependent on what characcer is being
senl by the TTART. [heage arc

Beeceive any chiracter but line feed cade ur form leed conde
reopde a line feed qofe
J. Decode a form feed eogde

1.

11.4.1  Any Character Beceired

IFigure 11-4 shows the operatiomal sequence performed when any charwcder is recsived. When (e UPLInT recelves
a Dala Avinlable signal from the UART, a charscter eode ia prescntan Uie duta lines at locatian B, IF {his code 15
tarany charaeter, bt neither o lins feed nor farm feed code the only action on the gplion is the initiation of [he
Timing Sequencer by the Drlu Availuble signal. At SRTY limte (approzimacely 4.8 vg alter Teceiving the Thata
Aviiluble signal) the option issues the optien-generaced Tiatu Avecuble signal which is seot fo the micra-
presesor, The charueter can now pass owt from the (TART in 4 normel mannee.

1Ld2 [ine Feed Code Drecoded

Figure -5 shows Lhe operational scquene performed when a line feed wode is received. A Line feed cade 1nd
Lruty Available signal feom the UART are depaged Jurning SEB cime by LF Decosder B3, The output from pin ¥
uf the LI Decoder ia applied thoough the Increment Conirol E1E to the Counter F8 and E12. Each line feed code
incrganents the Counter by one ling. 1T the Counter increments 1o u full count, which indicates lluving reached the

topr oF Uke et Torm, the Couneer aulputs w TOF signal on pin 12, This TOF signal is used at SR time to 1eset
the Counter with Ue valoe sec by the FORMS CONTROL switch.

1.5



ANY CHARAGTER
FAOM LART
{EM¥CEPT LF OR FF}

DoTA
AVAILAELF
FREEENT

ETART TIKIING
SECAITNELI

AT SAL rIME
1SEUF pATA
AW EILABLE

l

SEMLIEWCE CAMPLE TEC

CF Fdn

Figure [1-d  Forms Condrol Chperetional Sequence

When Any Churacter Eeceived

CATA FRAGM USAT

NaTA,
Aua LakLE
PIAFSENT

LSTART TUMING
SEHIENCEN

aT
LRE
arTreT
LF
Suuk

INCAFMFNT
COUNTEFR

AT LR HE3LI
CINUNTFR

8

ATEPR IRELE
CATA AWalLan F

l

SECUENCE COMPLETED

CRlaT

Figuee [1-3  Formg Concrol Operational Sequence
When Line Feed Code Received



TE the Cownter dacs not awerttow (no TOWF aignaly when ineremented. oo further action is taken und] SHELD time
when the option-gencruted Craty Asvailebie sipral is sent o the microprocsssor. The Churucier Buller now
accepss the line feed code from the LVART and processes it in 2 normel manner.

.43 Foren Feed Code Dyosded

Figure # [-n zhivez 1he opesiiinng] sequente perlonmed when o foren feed cods is cecsived. & Form feed code and
the Lrata Available signat from e VART are deeoded during SRB time by FF Decoder E3. This sclion imtiates
the mujor [unction af the option: issuing the proper number of line feed codes 1o advaiee the paper e Lhe nexd

tap vl fepm prsition. The valpul of FEF Decoder B2 sets 10 Aip-flop E& which causes the fellowing three actinns
i aceur dusing ERHE time,

1. Disahles che TIART (held dizabled until FF seauence cempletsh
2 Enables the Line Feed Cowde GFencratnr B
K inerements the Counter L8 und L2

Mizabling the VATRT prevents inceming dale Mrom being applied te the Character Buffer and allows oaption-
penerated line tecd codes wo Be geat 1 the Character Beffer, As 1he Line Jfeed Code Generulor E5 s eneraized,
the increment Contral Bl increments the Councer by oneg e, T 1he Coumler jowrements 10 & [ull coont.
saualpels a O signul onpin 120 This TOF signal is osed to cleck B4 pie & e bigh level and 4o reset 1he Counter
wilhi the | OKMY LEMGTH switeh value ar SRC time. At SR time the option-eenesaied Dot Aveilable zeznol
i i nged i i boe Meed vode s sent 1o the microprocessor. W hen the CLR DA signal iy sent Bagk (o 1ke aplion
indicaling iy the hine Teed oode wus processed, the CLR DA signal reaets B4 ai pin | The TOFST. signal
acnerated when Faorosers cadses the FF Thp-Tlop B4 o mesel wlso.

0 Lhe Counter does not overflow after being incremented [no TOF sigrat), the FF hp-flup E4 remang sel
felding Lhe L AR disabivd and the Line Feed Coda Creneracor E5 enabled. The LR TrA sigral relumiime aller
thu Tt dive Teen] vinle was progessed recets the Timing Sequencer. But hecavae the FF [Tipsfop is 5100 sel, The
Form Fewl Storel (FES] signal Smmedistely oestarts the Timing Sequencer again. At SREB time, the Coemner is
incromenied agaim and the Foiree Tesd Cole Crepecator jssues another Jline feed aode. 17 this inevement &0l does
neet v rtlow the Couster, tw ling Neel code peosration sequence is cepested ugain and again oncl the TOF gigimai
is present at pin 12 of the Cooreeer. When the CT.1 T3A from Lhe last LI cetorns, the Couneer reacts and the
uplion removes the disuble from the 1TATRT and digikles The Ling [Fesd Code Generator £ The optinn bas
csmpleied the inmoof ferm segoence wnd s now wuiting for line feed or form feed codes hefare starling any aclion

1.5 TROLUBLYESIIOOTING

The zifeahleslvolzye chort in Labkle 11-1 lises the comman treuble symproms that could be obseevesd during
installating checkour ur rnuremal opeculion.

1.6 LAXX-KV PRINT SET

F:1'y;||r-.: L1-T s the supporzing dinde mateis Tor the LANX-KY print st The prine 2et is shown al the end of this
chapier,

LL-7



Cus TA. F ROl WA RT

DATE
AWAILABLE
I'MESENT

]

. LHEABLELF
CDDE GEM

. NESEF TIMI KRG
SEQIIENCFR

START TIMIfeS
SENUENCER

. AESET.E4
. FHMARLF LIAWT

STOHE FF
P AN

!

HIHING BEmB

1. QISABLE PaRT

1 EMABLE LF
TCAE GEN

——()

IRGREMENT
LTATTEH

[HIARING 5AC

1. AFSF T CUUNTER

2. ATORE TOFSL
CowTaars il Ed

AT ERD
I58LE ChEaTA
AVAILABLE

RECENYE
CLEAR DATA
WAL ARLE

FF SCLHJERCE
CDWFLETED

Figure 11.8  Forms Conlrol Crperauonal Sequenve
When Form Feed (ode Racoived

11-3

FTANT TIMING
EEQUEMNCER

l

CNALLE
LF CODE
RCMTAATOH

LF LOHoF

&F ZdR
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CHAPTER 12
SELECTI¥F. ADDRESSING OPTION [LAXX-KW)

12,1 SULECIIVE ADDRESSING INTRODUCTION

The Seleclive Adilicysicg, Opion allows 3 DECwricer oo conumunicats with ocher terminals in a multipuint
contneniclinng netwark . Genceally, i operaces i conjuretion with the ELA [nterbace Option (LAXX-LOrF wnd
1he Aciomatic Avswerhack Option (LAXX-KX] w provide the user with o vecsutile network Ut s easily
configered oo receive ar cransmic datu o and (rom esch terminul,

Tae Seleclive Adidressige Qplon s Ve pramary Dingliops o Lhe lermical in which it ig installed:
[ laaalles or wodubay e leroumal from lransmiking data ol from the keybeard.
o gl car aphlghod the terinmad Tronr r:spu;rl,lijtj_l; o regeived data.

(200 Transmic Coondlriems

A rermical is able oo transmit itraesmit enabled) when it is die mascer in che commuoiculivns network o when it
i5 & uniguely sclected alave that has been addressed by the master using its uniguy wldress code. As he muster,
the terminal can select which sisve terminals are going ta receive and prnt messagss senl from the master's
kevboard. When ooerated s an uniquely selected slave, the termioal’s kevbourd i activaie] and two-way cun-
versilliun vin Lake pluce betwesn the muster and this slave, Onty one unguely selegted slave iz transnin gnablsl
it Uy celwork ol oany une trmne and Qs always Lhe Lost slive terminal selectal by 1l mascer, Al oher slaves in
Thee melwark are Cransnel disehledl,

12.1.2  Heorive Condilions
The azility of o slives veermioal w reveive dala transmitted by Che oraster s delermined by the address clazs of the

tereimal Uheee are thres peszible address classes for each tecomzoal Lhal pernit ceceivisd Jata 1o print.

[, Drocedgust Sloves — All tepminals i the network recerve dale toinsmitled by che masecr,

ot ]

Croup Selewt v - Oiroup Addeess is established by seltiog switch 2 an Lthe opaen civguil hoard.
Al slaves aith the game Greoup Address receive daa teansamined by the master.

3. Limique Sclect &laves — Each terminal can have & Lonigue Addecss which s differenc than its Group
Address and iz eacablished hy the secting of switch &1, When addressed by the master using this
Llnigque Address, i i3 possible to have communications between chese Daa erminals and no other
termaauls in the network . In additior. che master can sequendally address multiple Uniqoe Addresses
o form a specilic proup thal receives duta from the master.

A terminal privces cransimncled characiers i i i selected s a slive and 15 not o e addcess mode. I ol selecied,
all receoved charaetess are autamatically conveered wy the non-printivg, nop-spaang ACK code, The only escep-
tiom is il the terminal iz in the addsess made and an EMG) oode &g reasived, This vode s ol converdald wo an ACK
Tatis allewed o pass throogh the Sclective Addressing Opcicn ta the Answerback Crption whece L is uwed,



12,13 Qperntioml ¥enes

Slave terrinats apere in eitier b address node e e daa amle Tecthe address nnde, werningds sespond T
st Tor heir Brocelasy, Voigue Address, or ADopup Address, In the data maode, slave wrmiaals do nas
avhrowledes heir wddress=s, even Loagh the adidress 15 pressnn v g vommonizaaens ine, The meeseer termi-
vl ealahlishes wlether the slave 2eemonals ame i ane more ge e othere.

MOTE
After power-up Scquence, terminal 35 in the data made,

Hin commadndd jgeterated by Sve endesh are senl Tromm Lhe mester lecmnal oo corerel the operation of the slaves.
Ihzee commands switeh the slave terminal from the dota mode we the wdéres mode:

1. LFLCCTRL D - ()
I LINCTRL © - 0030

T STY (CTRILE 02 envurand swivzhes the wermonal Inom the address mnde hack 1o <he data made, The
REII.(CTRI. (v - M7 cnafieurcs &ll the slaves in the hroadoast mode. The ENQCTRL E - D05, code iz uscd
with T0migee &aiecl Shaves to request the atored answerback measage. Tois elsn uscd oo sransmec disalle a4 L'nigue
Selez Rleve,

LG
RBofor d thy L AT5 8400 SECeriler 5 Uver 5 Mansa!
For o connelele sleseripiion of these codes.

12.2 AELECLIIVE AIMHESRSING FISSOTTONAL BLOC K THAGR AN

Pigere 1220 soeee (he Tusstionad Hlecs diagran al the Sclective addressing Opcion. Reccived dutz ts monitorod
il e ontpet ol Che UTART Toe addiess eodes ard mode swicchirg enmimands. When in the address mede, the
ceretire benly vespomads foendes Thaet seleer o e rece v data, Thase eodes 2re me [nigoe nrdiroup Address codes
Phat rinieh acddvesaes sooeed Dnothe oen 3-hit dia saloches orthe BELL code. W her the termting 5 not condilione:
I rovve 2aa wraasmiced by che master (oot seiected?, it disables the VAR and sebetitules an ACE vl
(01 Por cach roccived ASCT charaecer oo command. This ACK cud 5 0 gun-spian, mon-pricsiog eode tat
Fuz ni olPeer a1 che terrinal, Az discussed inthe Lli::'sl_']':plir_'-.'l wl 1he F.'-:|,1:-_-||||;_'r 1't"l-.:-l.'llilli.' Haoumd, all EI'I-\_"'I.'II'I'JiI'IE dara
nueses throuzk the Beleclve ,-‘.:Jdr{";;:;i_ng I'_':Ipl,i-:_'-rl belfwre the other psiens e e desnonal monizs ke datu,
Therelare, when the werminil 2 col selecied o qeecive data ancd all nenming characters are aonverted o ACHK
codes, the other eptiens never bicee o chapse ve depode shair respective enmimands and the terminal apoears o be
aff-line o the trensmitied <ain.

When Lie lerming] = Uhg mastgr o g srangane-cnahled slave. oz data from the kevouwara s momilaned by the
Lt Delge Sor an FOT ende. This eode iadicates thar the transmitted message has endsl amd the 1lerminal is
relinguighing the nasder e wransmi-znable statos

Che teleewd e thal interconrests the ELTA, Aato Avnswerbuck, and Seleciive Adddressing Optinns 5 used 1o
dizable the kevband [hy inkibiciag the kewstroke) when the tecrmnal 15 g tmenemi-disabiod slave, When the
Seley ive Addresaing Opting places an "0 level on this Lline racsoey JisahTog the werminal). it cunam be
veverridden by any nf the ather oobions amd the 0 level rerins eetil the weaminal hecomes Lhe musler, swiches
In Incal. nr beoarass & transmil-enabled slave,

The QEYLICE SELLCT ang &R RCT AVATL froat panel indicuturs provide 4 cisaal indization of the termaul s
erenes, When e DEVTCE SETECT lighe i= iluminated. i1 indicates (bal the wzemonal iz cransmic snabled. When
the SLELC LT AYATL Lalt s flomirated, the commanications nelwerk is availanle and the rermanal can oeconce
Taster, Wlen banl g are illuminated. che termimal 5 Lthe mgste:,
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1.3 SELECTIVE ADDRESSING BASIC BLUCK DIAGHRAM

The hasic block diagram Jor the Seleclive Addressing Qption is shawn in Figare §2-2. This dispram i5 2 sim-
plilied repreeentaliom of 1he slectiva gddroaging ireuit schematic [D-CE-M7737-0-1). Circuit designations und
pin nuialers indicaled nn Figoee 12-2 gorrelate with corresponding components on the schemutic. Buffers,

inverters, and other componenta that do not have major opecationuel functions are amtied from the block
citg Faamn.

1131 Powmer-L'p Sequence

The selective addressing power-up sequencs is inttiuted by the WAKE LP L signal which performs the Tollowing
four evenls:

. Clogks Address flip-flop F1I at pin 3 and places the terminul in the dute mode

2. Rescts Maester Rip-Alop E10 und places e high fevel ¢n pin § which is apphisd through Fasoon eon-
nectar A to the ELA Interfuce to indicate 1hal the termital i3 nol che maser

3. Hesels SELECT AVATL Mip-Aop Eif and places a high bevel on pin & which gualifies hulf of AND
wale B at pin 4, The low levet from pin @ of E10 illuminates the SELLECT AVALL light

4. Resets Deviee Select flip-flop E1e and pluces 3 Llow level on pin 5. This low level szts Xmit Ma. 1 flip-
flop LIV und Xmit Mo, 2 Qip-Nop EL6

After the wuke-up sequence is vormpleted, The terminal can be configured an the master by typing CUREL I nod
CTRL SPACE ur us 4 slave (non-seleciedt by receiving a charactar from another master.

MOTE

If the terminal powered up while zpulher teratingl in the
nerwork was (rapsmitliog, 1he SELECT AVAIL light
would mot illussingte or Micker aud the ferminal would not
receive (he (eaiunlited data. The extinguishing of the
SEFLECT AVAIL light Indicates that there alevady s x
miakter termainal established in the nobrork, Therefpre, the
rerminal just powering up cannt become (e mester. The
terminal docs not print bovawse i wad gever properly
addressed; Al wahe wp il went direcily inbos the data mode,
All mcoming diaracters are comvarted into ACK codes
which are disregarded by the torminal.

Teping a CTRI T3 an the keyboard produces Lbe BOFT code which ia datected by the EOT Decoder E4.F2. EL4,
F15, and applied tn B4 ac pin 5. If no checudters huve been received by the terminat sioes wake up, Lhere is a high
lewiel at prin & o B4, These two high levels qualify ANTY gate Fd and clack Master flip-flop E11. Tin Bof ELE goes
L low level which is applied throuph Fastoo conmector A (o the E1A, establishing 1his terminal as the master.
The lovr from pin % of U11 also sels Device Select flip-flop E16 and produces un H level an the trilevel line
(KSTRDISABLL L) thrusgh NOR BIT and Inverter ES. As Devior Select Tlip-lop sets, the law level oo pio §
and the H level on 1he KS[B DISARLFE 1. [inc combioe through QL and 92 to ilMuminate the DEVICE SELECT
light. The terminal s now eatablished itself as tbe sousler in the communications netwerk,

IT witer poweriag wp and hetore typing © TR L D, the terminal receives & character sl by 2n already-catablished
niasier, the Mara Available signal { DA IN L} associated with this recsived characler star the Timing Sequsneer
b3, This sequencer is o 4-bit shill regisler that shifta the high level on pin @ 1o the righe ut the Uplion Clock rate
fapproximately 1.2 ws per shilll, Between TE and T3 the terminal can deeode incomiog commnds, A T2 time,
the high level on pin & of Master fAip-fAap E17 (L2 ressl al wake op) is clocked through SFLECT AVALL Nip-
frg E10 ta extinguish 1he SETECT AVAIL light. As SELECT AVAITL tip-flop E10 clocks, a low level from pio
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i i5 npplied to pind af A MDY pate B4 o inhibit any attempt by the terminal 2o becn e imnzler by Lvping CTIEL 1
on the kevbaoned. Al thes lime the terminal 35 not master and has not been aelected ag 8 glave (hecauae ) wake up
il weanl chicecily ante the dali mode net the sddress moe). Thersfore, at T4 time AND gace F9 iz qualified and
ergthles the ACK Code Generalar BT, ER; disebles the LART throuph LEE pin 12; and isaues che aption-gencrated
Daa Availakle sigaal owr al E13 pin (2 Thosg, ie ingeming chiaraeter code 13 coaveried to an ACK eode and the
terminal does not respond e ary daca on the line. This aclion canlinees wolil 1be master ends its transmission
with un EOT code (CTRL ). This ECT code is recieved by all terrminals in 1he neiwark and wivses the pre-
vivusly gelecied slave tecmninals Lo become deselectzd. The EQT indication from the Funglion Tevaler FA s
spplied throngh FIT pin 8t resel Migster Qip-flop L1, SLLECT AVAILL fip-flop BT, and Device Sehec Mig
Mep BI1A, As FI0 resers, the 3ET.ECT AVAIL light dluminates and ws L16 resets, the terminal beemmes desc-
lected. The BOT indication also sets the Address Aip-Nup E11 wod applies 4 bigh to B4 pin 4. This high &8 inverted
ance through Ed @in |1, then 3gain theawgh Fd pin E, and coupled chrowgh BLY pin 6 to combine ar AND gate ER
at T3 time ta disakle the [TART, enable the ACK Code Generztar, and issie the Thale, Available sipnal we T4,
‘Thie action substitutes un ACEK code For the ircoming FOT code.

TRAY  Address Wl

[1 he address mnde, the Function Thecoder B3 and The Gooup L12, E18 und Undique E2, 6 Comparators are
monitaring the incoming daca For cheir respecive address vodes, Prior Lo lrepsmilliog un address code the master
issucs @ NIILL code {CTRLSPACE) which places all slaves an the adi ness mode, The SULL code is detected by
Function Drecoder E3 during T and T3 then applicd through B IS o set Addeess dip=Oop L11. Az LLL sots, the
hiph bevel from pin 5 initiates che following Foor acciona:

I Tresibles The UART and enubles the ACK Code Generator. This action takes place through Fd pin
11, Ed pin 10, BIT pin 3, and B pin [, This convects the NULL code o an ACK code.

o

The high level enables both the Group and Unique A ddress Comparngbors, which wre eaclusive ORs
Lhat compure 1ke prorrummed setting in the 7-bit dip aeriichea to the sode presenton the TTART Lines

1, The high as wlse applizd to pin 10 of ANLD pute EY. LS zither a Gooup or Lnigue Address or BELT,
vode 15 detegun] when the lersninal 15 inLoe wddess mode, LY is qualitied und it clocks Device Select
Flip-fog Rlh. Thig pcrenn cauges [he feramieal Lo be selecied as wclive,

4. The other locution where the high level fram pin 3 of the Address Dip-fiop i applied is 0 3he L impoet
fpin 2p of Xowl >u, | fhp-fiop EID.

Afler heing selecied a3 a slave, thers ace Tour posaible tvpes of sluves; Broadeast, Group, Unique one-veay, and
Inique tao-way,

11.3.1.1 Broadeast Slaves — These staves are addreszed by the rasiee wsing Lhe BELL code which @s desectad by
the Funzdian Decoder 1%, coupled throogh E3 and E9 1o clock El6. The low level from ELE pio 6 is applaed Lo
OF, 2, which act us bolb sn AMNL pute and w Comparator. The Comparacor Section manitors 1he status of (e
tileved ling. T ilumivare the DEVTCE SELECT light, the trilevel line must be at the H stace and the aotput of
Bl pin & reust e Tow,

Recziving an 5TX code ressta Addresa flip-flop E1 and places the eemunal o The data mode. Adl recerved
vhiructers now print.

12LY  Groop Slaves  Heceiving an wddress code that corresponds to the code secting of switeh 82 produces a
group indication thae is Ieansferred thoough B4, E3, and E9 1o clock Devies Select flip-flap E14. Again the
PoCCind STy Addicss Codc 8 oo ted 16 i ACK cole and seni o o e Cluacier BulTer. Adso ali gooup
sluves are tranamit disabled in the same manner as the Broadeasl Slaves, (Trilewe] lioe s 0™}

Decoding un 51X code pluces the terminul in the data mode and all reccived characters sice peinted,

13-t



123.23 TUndgoe One-Way Slaves — Recoiving the Unigue code thut matches the 51 awilch geting produces the
samd action as the Broadcast and Group Address codes; the UART i3 disabled, 1he Unigue code ia converted to
an ALK code, and it is trunsferced 1o Lthe Character Buller at Td time, In addition, the Unique code indication
reseds Xmit Enable Nao. 1 Mip-Nop FIQ, plaging a low level on pin 5. This low level from pin 5 is upplied throwgh
E17 :md FE o trangmif enable the cerminal (the trilevel KSTB DISABLLE L sigoal moes to the “H™ level provids
ing the FTA is clear 1o send)y. The next code received is the ENQ code (CTRL E) which regels XKinil Enable Mo, 2
Thip-flop ElI6 placing a low lewel on pin 9. To tranamit disuble 1his termioal 1he oexl characiar received must be
any character but 8 valid eddreas. The Daty Availuble signul for (his churacler siars the aming sequence and at
T2 E16 clocks a high level out oo pin 9. This high cuuses X ot Enable N, | lip=flop 10 to clock che high Tevel
on pin 2 (established when the termiouwl is o the Address Mode) oul on pin 5, The high level from pin 3 of ENL s
applied Lhrough E17 pin 110 B3 and forces the [rilevel Tine ta the "0 scate wrhich tranamit disables the Lerminal.
Tl waster then seada the 3TX code {CTRL BY which places the terminal in the datuw mode, The termioal cun
nors reccive bud not tranamit back to the master.

12.0.2.4  Unique Two-¥Way Sluves -~ The master establishes twa-way cammunicanons with a decighated alave by
lyping the Unigue Address code, thea the ENG code, then the 5TX code. The only differenoe beoween this
sonig ueatan and 1he one-way configoracion is that there is no character sent betwosn the EMQ and the 5TX
eodes. The action at the slave terminal is the same except thal when the terminul poee ta the trensmit enuble
condition as the Unigue code is detected (Xmit Enuble Mo, 1 Qip-fop E10 reseis wod pluces w low level oo pin 33
it stivs trunsmil enasled, The ENQ code resets Xmil Enwble Mo, 2 Mip-Nop E16 10 the same manper plicing 2
low lewel on pin S which daes ool ¢ause B e ¢lock, The next character ecoeived i the 3TX eade which reqets
Addrems lip-flop Bl and cawses the teprming] e switeh to the das made. As E 1 reasts, 2 low level ia placsd on
pin 2 of Bl At T2 time E16 clocka, ¢avaing B to clock this Tow level out pin % oo ELT to kespr the terminal
transmiit enahled {crilevel line acaya at “H™ lovel providing the ETA I8 clear to send). The terminal can transmit 1o
and receive from the master.

Figure [2-1 contains the timing disgram for the code sequence that estublish wnigue oos-way oc twao-wiy slaves,

¥2.32% Select Add-Im Slaves - To add other cerminala alrcady seleeled — withowt having wo readdress all
previowsly selected terminals — the ETX code (CTRL C) is usad. This code cesets all terminals io the wddoess
mode and allows the new terminuls co cespand to theic addressss. The ETX code alfects the erminuls just us Lbe
EN() code does. The last terminal uddreased i3 wlse tranamit enubled il the Lwst undgue adedoess is ot Collowed by
w pon-valad dmnmy acldress,

Refer to the LATS LAY DECwriter If Lier's Manua! for compleis programming insiructions Nor teconio:als
contaning the Selective Addressing Opiica,

L4 TROMIALESHONTING

The trouhleshootiag chart in Table 12-1 liges the comman trooble aympeoma chat could he observed during
ingtallation checkout or normal operacion.

115 TAXX-KW PRINT 5ET
The figures at the ond of this chaprer are the TAXNMN-KW princ sec.
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CHAPTER 13
AUTOMATIC ANSWERBACK OPTION {LAXX-KX)

131 AUTUMATIC ANSWERDACK INTEODUCTION :
Ihe Auonaglic Answerbeck Oplion perforios two distinel fuoctions: lhe slorage of w 20-churwcier pre-
provgarrmed wessagre and ke oserion of line Teed codes as o the Avomete Line Feed Oplion LAXX-L A,

The answerhack message has up i 20 charager positions (spaces are paunced AR charaeters] that ¢an be pro-
arammes] by otilizing slide switehes Ipcared an The apgion circoic board. The reessage is activated by depressing
ihe front panc HERE IS Yey ar by receaving the MO code (005, When the werminal is on-line, the anawerback
messaoe = rransmitled down che line, When in local, the message is printed out at the terminal.

NOTE
Whuen wperating: on-line in the cche mode. the nnswerhack
nbssuEe s wlse printed oot ol dhe derminal inooddition e
h:illg Crwmsn i Cesl,

The Line Feed Seetion of the aption ¢an be gonfigured oo automaiically insert a line Feed code ofter el Intns=
mitred carsiage retun and ingert A dine feed code ofter cach received carriage return code. The Gplion Board
concaias jumperd chac can he remayed o inhibic both ae either of che inszetion Funclinns, The noemat action of
ithe ALTO LY ewitch cun alsa be averridden by these jumpera.

ke Answerbuck Section of tbe option interacts with two other DLCwoter eptioos (LIA Loterface, LAXX-LG
ar Relective Addreasing, T.AK KW [hey ave ingtalled. The trilevel Tine [KKSTRB DTS L signall inderpannegts
these opricng and crtaliiahes whether the A ngwerback Section can respond to a command requesting the anawee-
hack meeeape. The LLA incerface can inhihit the Answerhack Option when the modem is goc ready to accepr
trunsmitred data. The Selective Addressing Option can, if the reoninal is oot stlected as the master or 4 cransmit-
enuhled sluve, also inhibu she Apswerback Section from responding to received codes. Reler to che LA deserip-
Len For o complers dissussion of Chis mieruchion.

~DTF
When operating In the Incal made, these oprions have
effect om the operatdon of the Answerback Crption,

1. AMSYERBACK OPTLON FUNCTIONAL BLAOCK DIAGRAM

Firure [3-1 shaws the Anarerback Qpticn in 2 gypical DECwriter installation. The aption’s circoit hoard inatalls
it lecations © and 1F on the Expander Opeion Mownting Board and has an edge connectar at each location to
couply sianuls bervweeen the two boards, A variation io che bagic coupling contiguration hetween the B T2 Lopic
Buard and the Expoosder Bourd 15 teguired when the Answerback or Aute Line Feed Chptions are installed.
Roemally, witlonl eidige of lhese oplions, ASCEE dala from Lbe kevouard 15 routed oght deross Lbe Expander
Roard Cin Foom e keyhoard nn T3 aowd aul 19 the Logie Board an J29% When she Answerback Oplion s
inawalled, the kerhnard data path is naw through 1his optoo and au 1o [he Togc Board on JL

L3-1
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A zhesn i Fyure 1321, the Answerhack Option iz divided inia the threee follrwing Functional secoens:

I LI Urunsmit Secisan
: I BRegeiee Secian
1 Answrrhisck Boeclion

1521 Operatien of LF Transimnit Sectien

AR Tt fron the kgwhma=d s applied v hocl: ke [one Drrivers and the Xmit CR Decoder dhroupgh ol ion
M. ~ormly s dalz is eraned right shecogh e aptinn w ke UVART. Twe conditzens causs Lhe Line Trrvers In
ok this dera patk.

1. When che LEF Transmit Ssction. is isswag » line Teed cosde,
10 Wik che Apswerback Sectien is issuiny the answerhack messagpe.

[F s em=riape rctaen gode Trom Ui kevbogrd s deregred amd the Froot pancl A0TOLF switch s depressed and
Jempee WA i installed, She Sowal 2B Coeergl isinies the Follewing three acinns:

. Lrizables the Tone Tarivers Nieekieg the data path from the Xevboasd 1o the TIART.
7 lnubles the Xmit LF Code Creneruler plaaine on LI code an the hoes 1o the LWART,

L ¥l clear woosend (rom: LLA 32 high, generines the kevsorohe dac transiors the T.F code to the
TIART,

Aller e LF 2onle s svceptel By The micropenczssoer, The Xmil TF Cade Trenerator is disablad and the Line
Drvecss e ersihled, allowivg ooemal data ew Tram the keyhaard,

A5 showa o Figors 12-1, hoeper Wis inoscrics with the A UTO LI switch, 10 chis juaoper iz cesooeed, all eeniral
iz rernaved from Lae switen and the LIS lransmit Section of e oplion 15 disabled,

Figore 1127 coelans the eperationsl sequence Cor Lhe LE Traosril Section,

1222 QOporacdon of LF Recedte Sectim

Lhe 1.]° Beeive Section of tae optina manicors the daa oat of the UARL and, i Jumoper Wl s 1mstolled,

wobgrbwclhy zserts o koe feed code witsr euch recsived curmape reiurn code, When e Fuoglion Treender

dztots g owirries clore gode oul al the LARKL she Bovo CBE Control siGates e ielloosing Thiee Fanctions
Afwer che carrage reowen sodde is processad | digalles e TTART.

ka

Laahics che Rovr 1LF Code Generator, plicing an LF code on the bidirectional lines to the Characler
Brulfer.

1. [s51ce ar optinn-generated Dala Avalahle zignal out on OF 13 line. {Rafer 10 Bapander Board
dezoription For digcossiaa af Daka availabie sizral socaring.)

Aler the LE cade 1w pooecessed by the microprocessor. the LARL is ennbled and the LE Code Generaor is
rligi:Fheal.

Famoving Fumpes Wl digzhles the LF Receive Scclinn of the nption,



DATA FHOM EIPRD

K=THE
PRESEM1
YEZ

SRELING
AMSUAER

ALUTS LF
EMITEH
REPAEED

CLARRIAGE
RETLIREH
FROCESSEL

%

Figore 132 Operationms] Sequenee for LI Tranami Section

MCF CRATS FROW
IKEYEZARD

DIEARLE LIME
TRIVERS

=NAILI E LF Cour
GENE A 1TIR
LML E TIMInk:
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!

AT ERNIBLUE
K.EYSETHULHE

EMIT
el L
FACM MICFEO
HLXrS5nA

uiEnni g LFCORE
AENERLTUN
EILAIL F L INE
ORIVEAS

HESTT TIPAI WG
GENERATOH

114

AT T Wi
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ML




IF e eerminal iz operated in che Jocal mode, wich the Eront punel A LT L1 gwiteh depressed und Jumpers Wl
ansd Wl inaerted an the optian circuic board, & casriaps ceturn ecde from che kevhouard causes o cuccbaee ceiocn
ancd two 1e leed (nerements at the printer mezkaniim. This action oocurs bocause the LEF Transnil Sechion of
Las eplicn asids o Line Feed sode alter the carrisge recuzn from the kevbeard, (heo the LE Beeive Section of (he
v ineerts aruther lne Feed cod s az the currage cetura code ieaves the UART Jur the Charasser Bulfer. This,
Poern limz feerl vorles e agted o by the prioter mechanism

NOTL

When (e ferntinal is amsline, transmilting in an ecie
moly, wad the ALTO T.T swinch i in the down posi s,
lee ppprian peneraies o line Teed oole alier eyech o rmage
retgrn. Tn chis pperatienal configoradon, tie princer mech-
amism advances cwa lines Ior each carmiage Teturn even
though oy nie line teed cede 35 being transmitied sut
trom che tcrminal. ‘Lhe scvond line teed occarring at the
terminak is pencented by dhe returnings | echoing] carriage
Cofurm fis i is processod by the LE Beceive Scetion of the
oplion. This sunne weeliaen tewurs when the fermingl is AT -
whenl in e loep] Alasle.

Figure 13-3 2ontaing che aperatianal wequoenc: far the LF Receive Rection.

1523 Operaiion of Answerback Scetion

[he Answerbuck Secion alilizes the T unction Decoder to detect oeceived cegquests (LN code] Jor the siored
answerleck weesagze, Io U local mode, Jepressing the HIEKE IS kev aclivases s sselion wnd cooses the
mcasage o e piimed oy gp the lemiodnel, The AR Contoo initintes e Dellewiog secuence when catnmandad 1o
ot vhe answerlock e,

Tisahle tne Line TIrivers Wlagking all keyboard daga,

Increment che Characoer Sclector by ane {Frarn zers ta birsl character in mesags].
Linaizle the Timing Sequenaer.

Moniter Lor Just character in measage.

Presduse aprign-peneseed keystooze 1o transler answechack shicisser Lo LIARL,

e g —

a

UTE.
As can be seen in Figure 13-1, the ansrerback message is
appicd o the L ART jost as il it mere byped on the key-
bird, Lhe messgee s MO applicd en the bidircebonal
lines po the Chicpvder Bulffer a5 in the case of siher
A i,

After she micrnprocessor has socepled the firsl characier, the nen? charueter wid i3 kevsirabe ire ready 1o e
prozessed inothe same manner. This elion contines until che Lt chargier of the answechack hessupe s
branstorresd cul, Arihis zime the Tane Tieivers gee enaliled agasn and normal lermimg] welion s reseiel,

Pigurg 13-4 conlans the operational sequence far the & ngacrhack Section.



Oara FAG UART

AYAILLMELE
SlissaL

FRESENT

DECODE
CR
COBE

CaRHIALE
RFTIIRN

PROC S5 EL

& THEALLL LA

* EMSELE LF CODE
CLNE IR TEMI

r GEMFRATE D

LIARA

SGNAE
FROH MICRDO-
il kel

& CaSABLL LI
EODE
G LML ITA T
* EMAELE AFRT

e — - —————— T

i TA TS LG RT

Loialie el |

Fagure 13-1  Operacceoal Sequeoce ler L7 Reveive Seciien

L34



Lt PICESE
HERE %
awilTCH

L

ArraneE
ENQ CODE

ESTRI
Dla o
ARMNAL
g

QIS&HEIL LIWE
DRIYEAS

HL 12K LMY
FURTHER *H
CLIMInEG M Ar
15 OF EMNG
CLOIM YA RDG

[

N
L |

ENGBLE TIRIUNG
SECILENLEN

)

&T 3R0
AT
CHaRACTER
SLLIZIEan

AY OWF CINLNT

AT EHC ZHECH
FOR MULL EAOF

AW EIBACH,
WIER5a3E
L'

RAENET TIFAI %G

CaM T s

FLIF-FI (%

CLEAR TI'WING
SreslrNEr A
T0 ZERD

ATHELD
QEMEAATE
EHTRI AN
IE50JE
IZHARALTIR

& RESET AB

Fl &I'-FL{

4 HKEBET TIMIRG

TOMTAIL
FLIP FLOP

w LLEERD TIMING

SECCUFNLETA

ENM&BLE LINE

[EIERT IEH]
RFSET CHAR.

ACTEA GELECTOR

T EHARIALIFH

=
I
+

ARSKCATALE WeSEate TO UART

=

ETORE REQMEST

. Frm AmSWnic MHALK
| WIEBEADE IN E2

: &R EX LNTI
KETAB DIS L

QS TO A THT

S

M AT ICIN

BY OFTON Lo g

Figurz 124 Orperiuornel Ssquence for Apswerback Seccion
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133 AUTOMATIC ANSWIERRADCK BASIC BEAMCK MNAGRRAY

The hasic hinck diagrans for the Aulomails Acewerback Qplion e shown o ] gures 15-3 and 13-4, These
dingrama ase simpifizd represenialoes of Che Aptontic aonseechack voveil seheroalic (L-C3-M7735405) Cir-
cuit designalines aod pin suncbers wdtzaied en tbesy Meores cocceluie with cuorresponding componenta o4 the
schematic, Bulfers, “verwers, and elher sompuomesns thal du et hive megor opematienal funetions are omiteed
From tlue lack diagrants.

The Answerback Option is diveded into three areas:
TF Transril Seglisn

1F Receive Rl.'q,:l,i-.:-ll
Acmeethack Sechiom

ELEF H

13201 LF Trawsmit Sectinn Basle Block Thogran

Thz basic block diagram for the LF Tranamit Section ig =hweasen ia the top halt of Figare 13-3 Mormally, ASCTI
ditta From the kovanard passes ciroegh the Line Preivers BIY, F2A00 the UART. I the Answechack Section i
acneraing the waswerhack messupe, the kevstrobe for cach character Trom the keyvhoard pasacs through F1S 4n
ihe relcToproccssr. When o carriaee ceturm is typed, the keysorobe assceoiated with the carmiape zeturn ia otilized
b the Ximic CH Decoder E22 to deteor the OF code, 2 the AUTO LE switch is depressed and Jamper %3 s
insladied, che curriadee return indication passes chroogh funetional A XD gute 1313 and sets Xmiz Mo | lip-Tlop
L24. Alzer the carrsee return i3 procssacd and the UART 15 ready (o acospt the next character, the XMIT RIFY
L signul is applied 1o pin 3 of [nvertes EZ10 This inversed sienal clocky the Xmet S, 2 flip-flop E24. produsing
Lage LI QM I and L1Y CPM L gignulz.

The 1 F 0O H osignal peelyrims the fellowing Tenr peoons:
| Thisiakshes Llue Tine Mrrvers theough B3 blocking 1y fuscher data froin the keynoard.

2. Enahles the Xmit LF Code {yeneratar E |, producing the zero kite of the line feed code (hita 1,2, 3,6,

.
1. Llocks Timeng Contooller LY in the A oswerback Seclion starling the Toning Seyuencer F2,

3. Loopditives NASTY gaig EIG a1 pin 8 an thal after che TF eode is acogpied hy the micsoproeessar. the
retproige, WOWTT RTIY T, gignal can clack and clear both seetions of E24.

Che LIF DM L osignal Zrom B2 pin & is applicd oo pin 15 of Line Driver E23 and produces tas tewo 1-level bits of
Lhe 1L gude (bils 2 e 4],

AL SR time, the KSTRB LT siaral is peneraved a1 LT pin J0L Adter the UART acvepis the TEF cude, the
Teading odge of the returning XMIT BDY L sional clocks o low threugh 24 wopia 5 and The teaifing adge clncks
thiz Lo chroveh Xmic No. 2 {lp-Cop te enable the Line Dovers, disable the LF Code Generarer, 2nd allow
keyhoard duta Lo puss 1threuzh the oplio: agnim, The XMIT RTIY H sigeal clears Tuning Sequencer B2 and
regets Timing Contreller 9

The timing seqaense for Lhe LF Section is showa in Figure 13-6,

[31-8
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LIl
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1 P [
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Figure 13-5 LF Sections ol Aoswerback Option
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ligure 13-4 LF Transmit Sceting Timing Seguenice

132} LF Receive Section Basic Block Dispram

The lasic biock dizgrem for ihe LIT Kecewve Section 15 shown i be Sottem holl of §agare 135, This secten
menitars the recsived duty gt 2 poinl tha? = between che owtpul of the TART wosd the sopin 1o 1he Charaeler
Bulter. This data s presen: at the oplion on Lhe badirectienal e thicoagh e edge conpmecior ol locsiion 1.
Fecriving botk o carmaage ceturn eods and the DA LN L sigonal {data available signal feom e LRAR T a1 e
Furction Devoder 1S produces the O UART L osignal that is coupied theowgh Tunper W1 oo sel Rec Ma. |
Il:p-tlop L%,

Ater e carriage retara eade is precesaed by Phe weeminal, the miceopracesson wads the CT.R DDA T, sigaal hack
to the aption at [nvercer E21-48 The leading edge of chin signal elocks the high level an E183-173 chrough 1o FE 13-
wnd forces 1182 ter o Jow level. The truiling edre of CLE DA resets E18 at pin 2. The hich through pin 13 ofF Bl
produces the siprul UAK LT ENA L which disables the AR L. This bigh level also prasraces the zere bits of the
Lt codeibus 1,3, % 60T throopn E13, The 1 level bis ol che LE cude are penecated by the OF IS Lsignal whick
[ appuoed 12 F17 F-irl 1%, The 4_1|1:ic1r|-_li;|:|||:r:1[ull il sregnTuble H:Erlill % I'I:FIrI:'_-.'E_'![III:'\I:,‘I by the lovw Jewal of the P DS
I osigial, (The ateering gaopcs on the Expander Opcion Mouwnting Beand covvet this OFT IN 1 sl e &
signzlrhal has the same effect ar the Q)ption Tata Availahle signal] Afrer Qe micrapracegsnr accepls the aplion-
rencrated line leed code und daty wrsilable, it aends 4 second CLE DA [ =ignal hack 1o the nptian. This resers

fip-lop LIS at pin L] which then allows the CART o puss received datu to the Character Buflzr in 4 aormal
m.Inner.

Uhe Uining sequencerler the LF Receive Section is shewn in Figure 13-7,

[3-10
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Figure 137 LI Keceive Section Timing Sequence

13,33 Answerhack Section Basic Birck Dlagram

Figure [3-8 contains the basic block diagram For the A pswerback Scition. When the HERE 13 key i depressed
of the ENG command is5 received, cither of these taa indications is eoopled out af Eld pin R to AND gaie EIG. T
the KSUKE DSABLL L osignal level s aither an H or M level and AB M H is not set. E1Qis quaiitied and hoth
seticns of (hp-flup ELE sel. The high level produced on pin 3 of LI2 {AB Q> H sipnal) initiates the following

ilTes wvenis

] LYgables Line Theivees LT, EL3 theough R,

i Rlovks anmye acther incoming requoesis for the answerback measapge hy placing a Ino on EI) pin 3
tlenigh ET.

1. Cenditions LI4 pin 4 with a high level o0 thut when the Jlast churasier in the answerbuck messige 15
detected F15 con cexel.

T he loe leeepl nin |"ri'| EnlFI2 |_.-".F|- 114 |.':I iniliales 1he rniluwir'l_li, ehvenls:
I Disabsles the kevboand by blockiog the KSTRB 1IN H sipoal path throueh L15,

-

2. Fnables the Chacacter Tinves FlL B8 which send 1he apswechack message te the UART through
locarion £
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A5 Shift flip-flap E 12 5205, 2 high level onpin P TAB SHIFT 0 is upplied 1 Chiarpclze Selecier £S5, F& FS and Fi
are configured as a shift segiscer thae ripples a high level up throwgl each ouipul T every Lng Cie regicdern is
clncked. The A8 SHIIT O signal foom mn Yol L2 wianverted oy LT wad passed tbrough the lopetiopa QR F LS
an i 1] oo set B When LY sets. a hiph Jevel s applied on the S0 inpat el B2 The Tiniee Sequenser FY s 5 -
it shift regisoer thut shifts tas hizh D540 level te 1he daht et the o of The Oplien Clesk (approsimaiely 223 ws
por shiftiwhen the CLEAE T0O SENTY sizawl 5 applisd w he shill ael Load s dpins I3 oamd 10 reseonivelyh
The CLLEAE T SEMY sipal iz only presenl when (he KATRE TR T, sigeael (400 the H levei, Whee o e B
lewg] the KSTTRH THS L signal does nol averzonme the .75 % hiagg level on Comparatar E2 and the ©T.F AR T
SEMF signal s rond prroduced,

OTE
The M kevel allows K12 to set and hiald A reguest for cthe
answerhack message hat dhe messniwe is mod irasmebled
uncil rhe tri-stace Line becomes an LL besel.

ALETA rne, Lhe Characler Sel=cior E5 inerements tom chicasier no 1 oy charasie: noe | and a high lewel i
apvied 1n o side ol sach af The seven slide gwsiches thal comprige character oo, 1A clased swieh prodocss 4
I ke i pesichan and anoopen switch a ™00 Figane 13-9 shows the swriteh sertines o0 che letoer A o
character na. |, To prodoce the code 1000001 Eor the A, che saricches it bies | and 7 are closed while al) ke rest
are open. The Characcer Didvers send this sode oot af locatios Ctoche UART. The Null Detector 120 monztors
heze lines Jor the Tull cods (KKK and, when decoded, produces the AE DOMNE sirnel which cesels U2 und
Lhe Limung Seyueacer ot SRC time, At SHD tme. the KSTREOUT sipnal is geossuted ol LY wnd characier ne. |
meenl iy LART As the UART acvepis thic chacacter, the XMIT BDY H signul is seal back wo the upion at
FI5 pin 5 aodd iwitipnes Three astions:

I.  &hitt Mip=-Aep B12 reses gid removes e high from B3 [E1LE remaing reser oatil mesiags is sentl.,
2. Timirg Coneroller B4 reaets and remornes che high level Fronn the DR inpo: ofthe Timing Sequencer.
1. Liming Sequercer elewrs Lo zero.

Atrer the TART has processed the chacacter, the XMTT RDY T sigioal is senl Lo the g:-p'.i-:_'ln w ere 1] g bines
with the AB OX [ signul af funecienal AMD mate E3. When EX s qualified. a Jow polee from pin 1L of functicnal
Ch R 2 sele the Tieing Cantroller B9, Ax EY sels, o high level iz applied al the D50 inpur of the Timing
Seyueneer, 10 the CLEAR TO SFNT? sigtal v presenl. the Torning Seyuencer slesls and o SEA the Character
Selecior mgremienls o |'|i.|:'_|'| el 10 1A sanieh t-:'“lrll:lirl'il:l_i'_ The nex) chgirsier angd ol 581 Ths characler s st robed
e 1T LTART.

This characrer generation enntinwes uncil the Character Seloctor increments (o [he ywenivaNrel cheravler loa-
ion, which doos no exist. Therefore, w oull is detected ac EXN) and at SRC [ime ANTI zgawe F 14 cruple (s Lasd
charscter indicutwon threugh 115 10 cesel the AB (lip-flop E12, Timing Controller EF, and Timiae Scquencer B2
A thig Lie the Solswsthbsaick 51—,:|,|u:|'|,.1¢ 1% l.,ZI_II'Il]:II_I;'l-t!d.

NOTE
I an amswerback nessope of less (hpn 200 chyepeles i
stored B che swieles and the Lpsr Jis rocier iy eled as o
noll. the Answerhack Sectlon will veser alier detecling [his
null rarther than sequencing threough the  cenvalming
unided swilch positinns,

Figare 13-10 camntaing <he ciming, sequenee Tor Ue A pswechack Sectien.
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134 TROTBLERFINOTING

The crouhlesnnorap chart in Tazle 13-1 lists the common trowhle aymproms that coold he ebseved aring
ingralliticn sreckaul ar normms speitliomn,

ELE LANX-KEX PRINT SET
The figurzz at the cad of this caapter are the LAXX-KX print zet.
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Tnble 13-1

Troukeshaoting tor Ancomitic Answerback Ogtioin {LAXXKX)

Ly ptom Problem Aren Probable Canss Actiom Rrfercoee
1. Afrer inmallation. zhar- Calaling Wrong cabling cenrzetiong Check all calling bevaven [ipurs G-
acters beped an seyvhoard MT7 28 Lowic Beocrd anif b
ol Lransmil 12d ! pander Boacd

91-CT

¢ Option location

Do hpaticas Inserled v amomgn losa-

ticsiz ol B painder Besarat

Kevarimhe sipual

Signal pulh intzcrupted

Install Ansorerback Opticon In

_:l'rL!iI'-i.l::'!I'lE Cuand D

Check fr ¥ vug ]'-:_'-;':,;iguj

PHC5-M7TE30

distiilsacicon wrte Oiphcn Boaird ol KL3 pin Yhoet 3
10 =3l snad il hearg] gt 10
pin 5
Linc Dwivoiz Tine Lpivers on aplicon no Choek B3 pin 11 “ur b levs A58 TR0

enallel

Sheet 1

. Arer insisllution. recoived
vhuraclers nor arniing

L]

Pt Availablz
signal dislxdbutian

SIH|I3| walh i-rberruyl g

Chech for Dota Availakle
sigmal il Ll bopun 13

FrC8 T,
Elruel 1

Tr-St1ale Budter on
WTYIE Lemc Boosd

Thi-Btzre BuTer held ilisshlel
P izt

Cheok K17 pin 12 for high
lewerl when aprion noc per-
[erming imsazrbacs or liac
reerd |'-|_'|:-.'.5Ii|_'|r|

3. Line Deed 2onle ol inserted
altcr can e melarn Lo

ALTTO LR awil:h

AL LI sadivh not
dvprzawsed

Eh:pr-:as. cerch il l:|l\."1'lrl;'!'i'\-1.':lj
and W3 aimi=led s sl nae
LE conle, '\e|l|u e il

D-C5-M7732.40-].
Sheor 2

EegiLrnnlez szl

Nigrwl ao! Teine grocot »d
by cplizn

Chcer ELO pinn 3 for kevtrabe
signal associaled wilh lips feed
Cawli

IeCH-MTTFRI0-1.
Shoet 3

lire beed il

Crxneradi

Fiae Zead vodc ot Boing
Annerin ed

Check T line Teed code al
Eilarul B33

DRCS-575330-1 .
Shear o




f1-ET

Troubleshootling fur Antemali; Aoswerback Dptiven (LA XXKX)

Tablr 13-1 {Cont)

4,

Srmptom Problem Ares FProbable Cawse Actun Refoecnec
Line Feed Coxde nin Jumper W) WE nor installed Cooncar Wl D-CE-MTTEIN,

inscreed arier sccehel
Cardiuge Roturn

Pl 3 Avaiinkde signzl

Ckrlicm ned generating Data
Axaitable sipnal

Sheer |

Check Tor pulse ac E15 pin &

[RCH-MTTI50-1
Shewi 2

Liae Foad Uinle

Liznerancr

Lire food code aal b=inp
Feneratcd

Check T line -I'-:::'.l,l e 4l
1% apd LT

D-CE-MT 135401,
thesis | and 2

- No messape is prnted when

HERE T4 sadich is de-
presged . loga] or CTRLE
i% recaiva] when oo-line
and ﬂ:lrl".:“'rlv: Eurturni Line
Feed Sectinn does mor
TIPETALE

Liplion azrivation

Timing Canteal lip-Tog: e
szlfing

Thock “hat ED sets v vil bt
lime fecd 4 angswearba k.
CPpoUACLan

L-CE-MT73340-1,
e 3

Timing Sesvenczs nnd
opetilling

TChoek E2 Mar aulpuls al
pims 5. 7,9, amd 12

DRCR-MTT354041,
Shear 3

wh.

Jarme s g, § above excepit
Carriope Betam) Line Foed
Section ppariles

Augwerbink Seelion

AR Mp-Nop or SEEE {Ep-Aop

UL wapaerading g,

-1

. Measage oinds on reesived

CTRL E luat mest wlrzn
HEREF T3 wwilch 35 do-
prezsesl in locit

HERFE 15 :swiich

. Depress HEWE 1S switch —

nemswsrhack mcssage
jusl lust charascer Tyl
'|'.-'ri1||h

Messge slorige

Fauloy swith or siblizp

Chech bilh sealions ol EI2
Tivrsury chie Lhay set wlen
sicwerhick messape a0t nrate:d

THS.-MITL340-],
Lhe=et 3

Check swdl ch operation and
Blgeal matk 1o EL4 pin 10

TRCS-MTTESO-L.
Lhot 3

Shurted clgle “nocna of the
2 chamicier swiizh posicions
rrany malfunction that shons
any Lo Lines of shift register
¥4, ER, b opether

Theck For shinta In reessinge
arTay

[eCE-MTY254-1,
Shoeta S, 0. or 7

o Mesgease sturts 0 dit,

Lhen sLnps witheout
ﬁ.lljﬂ:hl;’.

3hill registor

Shift cepister noo able 40
sepaeree Theeuzh comzlets
It pe

Check ol 20 uelputs of E4.
L=, Eq

TS M7 713401,
Shoeig 5, 8. o0 7
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CHAPTER 14
FORMS CONTROL, YERTICAL TABULATION,
AND IIQRIZONTAL TABULATION OPTION [LAXX-KY)

4.1 TABS OPTION IWTRODLICTION
This gpatine (hercinafrer called Tahs Opciond srovides a TIECwriter with three major functions:

I.  Farms Control - Tap of form capability
2. %erticul Labs - Storsee of verticsd tab Jocations
3. Mendvata Tabs - Storage of hegeontal tab Jocalious

The Foems Conlenl Scutine al The ngtien sberes the presel form Tengeh and compares it with the number nf Tine
Mecd actieng porformad by The pranter mechanism. Then, when commanded by o form Feed code, Bt issucs the
correet admbe: of npinr-gencrated ine foed endes requoired o advanee the paner ta the next top of Jorm.

Ihe Horizonal Tab Section 3iores tah locations and maonitors the poesition of 1he print hewd io the 122 poncable
codurnne, Wher o Huckeencal Tek conimand is received 1l izsues Lhe proper member of space codes o movs Che
rind heid boothe might L U next honeontel tab location,

Tl %ertical Tab Section stores tab lociione and mondlors e aember ol Lines the paper advanecs, Theg sestion
opetiles inconinhion with g Forme Clonirol TOF sexting which establishes che masinoem gumbee af ariae-
alve e Towe Thee Toest b asel, A vesiacal Lch can b e lakshshed onany o oensa form, Onreceine of a Yartical
Tab comand this sweetion iwies he proper cumber 0l Ene feed codes o advance the paper 1 the nexe vertical
Liaks JviciCiven,

g seatine ol Che opling pecforns gl ineenl bodsekeeprng functinns [incrementing, line feed, ar space code
gerctatiog, ciey hefore nplinn-generaled dali: g passed an 10 the Charactee Butter far normal rerminal acion.

4.2 TABRS OPTION FINCTIONAL DIAGRAM

Figure 14-1 shoews the Tabe QOpeicn ina cepical installation. The Formy Contral Assembly s physically uttachesd
to 1he tighi-hand side of the printer mechanism and the ciccuit beurd is connected by an edpe cunpecior al
bevation & ol the Lipandsr CGpiion Mounting Kit A cable huroess conoecls The Lo assembbes, AL gach emd of
|||i's ||.:|| EES &y G hd :||e_'.-N-| .|_|l: HER g [ R AT g .:|r|-:_{ il puir |_|-|' F:is:-:_:lrl l.-¢rr|1:r|.;||s I:I'rt: cfanilgclor 1% |_"|'|1|r'||_"|.:‘..q:|.‘| [} JI_ carl the
opdinn cieed it Pwsied, he oibere cod Do the FORMES TEMNGTH awiceh an the Farms Coneral &qsemhbly. The
Faszna terminals coanear wn lugs nn the SET TOP OF FOR™ switch and Tugs on the option cirewit hoard. The
FORME LENGTH switch is a4 12-posician rowry saich and the SET TOP OF FOR M switeh is a momercare-
corlact pushboczan. Bach positing of the FORMS T.RENGTH switch eepresents the length {in inchea) of a pre-
eatab®ished Serman [such &g a preprinted formd that car be wsed wicth the aption. In normal aperation, the
FOHEME [LESNGTH switch 28 set toe the leagth of the form being wsed, then the SET TOT OF FORM switch is
depiresaed o load this valee inw the Yertizal Pogiton Cownter on the aption circuit board.

[l provessed By thy AR, whether ioeeming serial information of locully penecated ot the kevboard, is
reailable an kacation A on ke Expander Option Moununge Boued, Al oplior-generiled oulpol signelz (ling Jeed
or s conles o coniral sigeala are wlao avinlable ol location A Noedes connselor s inska Bed al Tossiien 3
“he ot Timpes cf The circui? Bosd proside consenignl locations e momuening circuil signais,
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The Decadzr Cireuits menitor the ineoming duta Tor commands aad olber perlinent codes that aee regeired in
the ravec aporational sections, Tuble 14-1 lists the varous codes detected by the Theeades Cizcvits and Lhe se-
e wiEeee rese aordes are used.

Table 14-1

Codes Decoded Ly Tabs (orlivn
Cades Seviiun Llsel in
Tretected Harizntal L'abs Vierliwul Tuhs Farrmns Camienl
LR Tee
o s Yes
WT s Wes
T Ten
i35 Yeu
I.F l Yoo Yes
EEC | Yy
E&02 l Yok
Lal3 ey
Liald l e

The Line Feed Cnde Generatnr wad Space Cole Crencrlor send codes hack wp the bidirecticoal lioe e lhe
Charecter Bulter er the Logic Board, The Bpace Code Generator is controlled by the horizontal) b cireuins and
ihe Line I'eed Code {reneratnr by either che werticzl tab or torma contreld cimeuits,

The viming cicseits esca™lisk the controlling signals for ali functionzl sections of the eplion, Sequzniial timing is
required Tor the critical storags, foading, resetting, and clearing functions performed o Lrpival Labbiog opers
ation s, The cmeayr citeuitg utilize the Dtz Available sigaal from the LAR'] plus commuwods fouin e fiostivnal
section of the option und che Opoion Cleck dmite palzes to initace these Lmog seguence:, Whenever The oplisn
i perfureicg ong of s Lheee megor Duoctions, the TAR L is disabled by oswosignal from these timing grcins.

1431 SPVAPTIFIET: OPERATION OF TABS 0T 10N

Fouch al the three racen Tonsions (YT, HT, and 1O cun be sel 15 @ valug (utore w logatioek, commgngded 1o
perfur a function (g te nexe tap of Form), wod slewred of all postions or seluogs, Tahle 142 ghows the
2einmands, both Local and remete, that set commansd, aodl elear ezch ol the funchions.

Table 14-2
Coomaol Commands tor ¥gjor Toh Opernlisms
Functiom Sel Up By Conlralles] By Clesred By
barrian Tl e Ll K eanole TR | Tremaoie
Haiznra FS | 033 nid TaR key ML FSi'2 3% aned
Tans 081 (HT) 067,
Yerfivul BE&L3 033 and CTRILL K 07 3, ESC4 [t33, and
by AlcEN (%) [k,
Tup ol " Zel.eneth None CTRLL 114, {harge Mone
vz Erenress T (FFl Tength
uT L ke LR |ﬁ Depress TOF !|

[4-1



LR Y Hlarizgentnl 1 ples l-.'pl:'rlllil:lll

The Havieental Tahe Becricn af the aplion g be cengiderad as 3 coonter with 232 lacalinns caeh lacation
repregeais o of 132 prictable postons che print head passes through on cach horzontal printing Tioe, Wen
the pring head is ac the Zefi-haad merein {jost after s carriage retorm or & powes-up secucnee). this Horlzonlal
Peesipion Clonater is o zero, A che print head moves acrnss o the right, the counter increments; hack spaciag
Omevectad b The lefoy dacrements che counoee, The IToricantal Pesition Counter aleays containsg the coenl of
the enlumr in whizh the print head is posicicned.

T set & horzoatal tah, the pring kead muat by ahyaicalir positioned at che locadon of the desircd tah; then the
storaes comeand 15 either tvped locully (ESC 1) or received (033; aod 08151, This action cuuses che HT RA M that
is manitoriayr che autput of the Horizomtal Pesition Counter to s:ore Lhis priol bead pesition. Any number af
aotizontal Labs (ee o 112 vin be stersd wnoa dine.

Typing Las A bey i lugil or receiviog an WD code (911;) couses she aption w block aay inganeng g Deun
the LIAE U amd tssue space vodes untzl ke pring fesol rseves o The rightl woothe Qs Jesation whers @ ik hadd been
sl Tos lovation s deterning] By The nuipuc of the HT RAM. T 2 Horeooel Fob enmmand ig given and theee
are o Ly sul b the peesens print head Teeation and the sighl-hand marging che npeien genesces space
potles ol the peinn head reaches colemn o, 1320 The prind head remsaingg there onlil cither a carriage rewarm ar
lune Teell eode ig reccived. The printing function is dizabled while the head is ot enlwmn 122,

All herizenzal tah Incations ate clearsd when either an ESC2 is oyped Iocally ot 033, wnd 062 is received. The
haorisantal bata clearing action icitaoes che fallowing scquenae:

WValug of Horizontal Couater is scered in latch.

Hnaanzantal nuncoer is soser 1o 7orn.

Harzantal Cooreer isincrementad up to 132 and ali horezaotol abs stored in IIT Tk arg erased.
Walie in latznes is loaded back into Horsoalad Counter.

in us b3 —

This seon easares chao che Horsontel Coudier always containg the actoal position of she pont head aad s
reandy Lo agvep, new b logktions sight afier the old taba ace erased. For, it the clearing command 15 given when
the print hesd 55 i dhe middle of g line and the Coonter i just reset to zero and not eeloaded with the acinl
poKItUE, aiy lohs s o this live are not accorate because of the discrepency beiween head pusition and Counee
ALl

14,32 Tayge aof Farm {TOF Operation
‘Lhe prisnany cospenent of che TOHF Section is 4 128-bt Counter. Ewch bit el chis counter represerc o printahble
e on @ frm. This Yerticsl Coonter wooepts one of 12 presel salues oy deleimined by the position af the
I ORNS LFNGTTH switch. Each awitch position Jowds o nurmber thal 25 128 mings the maximum number of lings
urta spezitic farm. For instenee; iFan ld-inch Gorn s o b used, 1he FOR MS LENCGTH awitch 5 gel 10 position
po e wnd the 3ET TOP OF FORM swilch is depressed. On g 1d-inch farm the maximum number of priolabis
lives %8014 inches times b lines perinchl. Lhe 128-line counlse 8 prosce with 44 lines [rom swilch position oo,
14, leaving 84 tincs to be filled. Luach line feed conle meecived By the option or seeh line feed cude geogsiied by 1he
¥errical Tahs Seclion of the oplive inerenients the cozat upwards by one line. S, 1 aller odvianeing 6 lines {04
Tne feed codes recesved o gengrated), a Top nf Form command (form (eed cuds s s reveived the paper muosc be
advenced 13 lnes to rech the fop of the next form. As the oplion generates iese 23 e feed codes, the Yertical
Cnrenter £ inerementedl once Tar cach line feod cade. When the Yerlwal Connler gverflows (atter [28 incremenls
aroaet valie plus e roesner of oplion-gererated line leed codes) e value of the FORMS LENGTH swich i
retaded back inle the Yerhical Cnoncer again,
»{TF

There is no way o completely clear the DEC writer of a

1O vylue. Eversriowe the Yerfical Countee wrerfluns, (he

FOEMS LFENGTH swiich sstting is  sotomprically

redoaded to eslaldish o new top el form.

144



14,470 Verlical Tabs Operilion

The Yertil Tats Sechion sen be coosidered as oo umgue virialiod of the TOF furction. Both respord inooper-
wbor sonrand s gl advaieee paper Uireugh the DECwrier by sgiing line Feed endeg undl a specitic number of
liees hawes been wdvineed. The TOT cireuils slop the paper Fons pdvancing when the Yeroical Couoter is full,
incdiziticg thac the nese top ol Foom has heen reaeliad, The vernical 1ahs circuiss stop the paper trom advancing
when the location of 4 areviously set vartical pogittan g reached. Thus, che FORMYS LENGTEH switch seiling
azed in the PO cirenits 2etaally carablishes the boundaries where vectical Lhbs can b sel.

A vertieul tub s ser by either tepine LACS ot receiving 013; wod 963; As the wme when this storage communsd is
received, he werticu] Jocution of the prin: bewd e stersd o the ¥ BAM Lhat s monitonog the cutput af the
Vorneul Coumnler.

Teping CURL Lo local o1 cecerving 9045 astivaies the veriaeal tab fupstion. This seinrs ciuses the Yectieal Tukbs
":It{'_iq-rl Yiw |_1||u:k i i'.|_:_:-:_'-r|||_ni_' |_‘|.:|'.5| [':|'|_||1| ‘.]u: T_]-'";RT and ]HIJ: lie Feedl E\.‘.ll_lt-.:ﬁ IJ|'|I.i|: '.1'.:5 p:_1'|_1|:r j-:i'r'::rp:.:l.:r: 1o I|"|r.: ikl
vorttenl vl o ien sy deterinnoed by the VT RAM . IFa VT cormmand iz given and chere are a0 verceal tiki el
Ptz zhe areseat bead Toagation and the nexe oy of Form, the paper advances oo the nexe tap of Form.

All verzical taty learicng are cleared ahen ESCH v oyped locally or 0335, and 064, ic received. The verticel tah
clegrice acvcan initistes the Following sequence:

1 Value of Yerticel €ouncer 15 stored oo latch,

3 Verten] Clonnler s rese] Lo gecu,

1. Yerreal Uoatnler is oleremtentes] Ly oeerflow @ano gl wercicil b steered in T AR e erased,
4 A1 TOIF ipwverfloes) the valoe 'n lalches loaded back inin Yertical Coonrer.

This e.ction eniures that the Yertical Counter always contains the actval posicion nf the prinl Tead and is read ¥ tn
oot TO commands o7 now tah locatians right after the old wh fncatinns are clearcd. This preeenis dis-
arepeneic hetvweeen head pasicion aad Yertical Cownter valaes, [F the clearing command was given tn che middle
ol e darm aad che Yergcal Counoer was just reqet to zoro and rat reloaded with the acoual positine, any TOF or
Y1 cornrmansd pven belore the next top of form was reached would not perform cornectly.

44 TARS MTO0N BASIC ELOCK DIAGRA Y

T he hosoe Block diilgru_m:; Toc the 1 ao% l}plil,nl arcshown in F'iELlI‘!.'.E 14-1. 14-4, 14-5, §4-7, 14-%, wna 14-104, These
dinpraney ame simplified represenations af the BT, YT, TOF cicrcuit schematic (L-C5-M 77 2640-11, Cirouil desig-
FILICNE ana pin nuimbees indicared on these feures correlute wich corcssponding componenls oo the schemiig,
Burers. inverters, and other comperents Lhut <do not heee magor eperitional Tungclioes are an sl Toom [hese
hleck diagrames,

The Tahs Gptioe win e divided into the Follewing five functianal areas:

I, Teoodiag and Gencrazing Circoios
2o Timing Ciredits

i Hawironzal Tabhs Circuits

. Topof Form Circaics

E. Yorrical Tates Circuita

1441 Devodiog and Gonerating Circuita Basie Block Diageam

U'he basic hlek diagram for the deeoding und gpenerwting circuits is shown in Figure 4-2. Treoming ASCIT-codzd
ity presenl on the bidicectionel © AR L duta lines coonests to she decoding oircuits. Ourgoing dacs, cicher a line
Fezped war space vonde eeneraled by the upsion ic senl beck to the Character Botfer via chese lines too.
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tignre 14-2 Decoding snd Gencracing Ciretits Basic Blogk Tiagram

144.L.]  Decoding - The decoding circusts peclorn: two main funesions: (1) deteccine commands chat the apticn
recuites for aperdation and (2) maniterog <he UART daty hoes los chucaciess or eodes thul cuuze the pon bend
@ maove gither forward or Sackward, Che anction NDecoders B2 and L9 sumple the seven ASCH Sis when the
LA cizraland he 3EA lnling pulse are presenl,

~{ITE
Berachi Telt T pond Pruwliv Feror wre requlred al AMNTF gare B23
hefore N4 and SR A altew the decoding actlomn,

Crecndirg of stendard aodes (HT, CR. LF, 2tel) s perfformed in 2 normal munner but the special commandy
EAC 2 3. and 4 require 2 samewhar ditferont decoding acheme. bazh of thess sommands consizst of two codes
[the BT codz and cither 1. 2, 3, or 4] which muast 5= decoded in the coroest sequence o be recognized by the
opbions ok iepitimate communds, When the E3C code 15 detecied al SEA e, FLa sete placing a bigh lzvel on
pin 2ol 22 Uhes bigh level oot of TLa pic 3 cevvains bigh thooagh the derange of <he BRC decoding. Tr appears
chut ut 3RO time L18 will clock St it dows notl beciase ST bas oo e wlila the FSO code g keeping F LG et

14-1



[T 1l aeat character after tie LSO code 35 excher S0 2, 5 oc 4, Lhe Vouchion Degode? delects inzse codes ansd
anples nee ol them to Bl Ar SRB ome of this second cheracier XN psie LEE i gualified amd clogks te
seeetd hacier shrough BN oo the appropriate creoil. Uche charscter Collowiog ao ESC command iz nor 1,3,
oo d theme s ono deaaded signal ac sne input ol B11 to be clocked (hrouzh ut SELY e, Ta githes case, a1 SRC
St o e seenad character E16 clocks wew, Now, even 1l the thind choracter receiven] s 1, 203, o 4. aad after
heing deended ie appled o L1, there 35 e wlosh sgpnal fron FLAE o Temsles o theagh B Thercforz, only
these specilic combinaizens of the ESC vode ane 1, 2, 3, oe d avg degoded as oplioa-cperalinezl commands. The
Limina diagzeon for LSO comead decoding s shown e Figure 14-3,

tal AEalTR A 2y DA i
[ T T -
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LFiguee 14-3 L Tee FRC Command Deecding

I ke ether decoding Zunetion s perfozmed by U7 end U4 which ace vlsu muonitodag the mevming ASCH data,
The Togesion ol chess Deeoders iz wodeteel all charasters oo codes thal couse she print bead woomove gither o
It wr szt Dl oo gales wre coguired Lo decods all Lhese poeai®le churaeigr combinations, This i beeanse af
(R TOETT Il :|':;~.i:_'r|r||-;:r||-_-, i The ASCHT spruciore welere 0T e Ul ese charaeler [ tlirec) Figve i3 1 oom kit £ o
FoT e clonacie « hat sowe he head ead dooeas Bave <his 1 bit & oY see deleoe, haek space, and harizontal
ran. Back spacz aqd HT are decoded by the Functian Docader E3, B4, The delets aode (all bics are 1195 detesed
I E7¥. Thercrore. if 4 chazacter is detected heving w | in either bit O oo 7 and i o5 por 1he delene caode. e 134
gignal fromm che Lmong aircuits qealifies AN D ogate E200 A back apuce. horizoncal tah, and hewd moving
ndisalian is pussed rvseh O pute 26 10 the datw inpec (pin 2) of L A1 SRC “ime, E¥ clocke this nlacma-
fiesr oul W the horizontal 1abs drewces. Alver clocking, Ls resets and awaits anather indication that the nest
churseter will caase the print kead 1o movs



14.4.1.2 ﬂunmting - Tl o il'bn-g:ucrun-ﬂ line fead ¢|'|d|=5 Jnicl space rodes are issuﬁd h} Lhe combinalinm ,;:,['E l
and FIN, Eibling the Space Cnde Generator places the binury code Q1000 an the TART Lnes. The Tine feed
code (ON018) 35 wlso penerated hy these cume gates buc uges ELO i a different manper,

»{TE
Batly eamles hanve the same bit paitem in foor locaties {his
L5 5 emd T und always ose F1 1o gencrate these four
lrits,

14.4.2  Timimg Clreulis Busic Block Diagram

The basw Block dingram fnr the Licning ciccuvits is shewn o Figure 14-4. The prirgary eomponent of (his circul is
the Timing Sequencer LI%, a d-hit skl register that prodsees faur sequential Liming spnols (SRA, SRR, SR,
SROY. Anpe ol feur zimnals applied Lo Lhe reaet pin of Tip-flop 123 enables the Timing Seyuencer and causes 1he
high: level an pin 4 o shift right &1 che cute of the Oprien Clock input at pin Gappenximalely 1.2 ps per shift]. The
four pagsible enabling signals qre

L. HT Thorggontul Tah coinfaml
20 ¥WT Verteal Tebk command
1 FE° Forn Feed command
4. DA D Avgiivhle] signal
e _ _ . ER
TLICE 1IN
SMAELE
Lk
1w F7 k) i -
ET GRS ~y |8 WA ET 1k w0
L R o I B T ) 4w e
*1 UKL QR ————— 3% B T
R 2 9
ElL |+ zr0
: o THING i
Py _ W szaLEdcer LT o0
h w P ELEONINE ,_bgq?
RO ' BLHERATIG £raf =R
rasT L3 R ! . -
UPTION CLOTH
_ = } SART ERAHIL © | o) oy
S
wh - |E CLEAR
ras 29
T

Figure 144 Timing Circuits Basic Block Diagram

The T3A signal Tron: |:|i|;| 12 af ELS (ahich ia ihe Data Avuilable signal from e UAR ) is only present when (e
o7her thre: signats ey aof present. Thiz blocking aglion ensures that ance a b o TOLF routine has stareed, na
oiher incoming eontisel or churueter is processed varil lhe option funetion is compleed. Table 143 cantains
the major evients nfeach oplien lunction thae aceurs during ewch timing perind.

14.4.3  Horizonial Toba Civcuits Basic Brack Dagram
The hasie blnck dugrum for the harionlul 1abs dreoits is shown g Figure 14-5 and the operational e WEN o
Nower diagram is shuwn ia Uigure 14-6.
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The hurrontal 1ahs drewits perform the Totlawing four fenedons:

rdonitoring tae hoemdounlal pesition of the prool bead
Setting horigental lub lacinigns

Tubhigg astivn

Clearing Aorzeontal wab Tpgivicons

ORI I Y

14.4.3.1 _'\-‘lmﬁlwl'ng - FEael e e dL‘E-.'b-:]in_E._ wiirtwils detesy & charcler oF convmrcaed 1hal meves the [:I'il':
haiad, the Clock Coirare puaige Fraom ER is applicd o the foreand ar biack spage sleering gates F22and EI30 0 The
mwlien g forward, the Herizoatai Coonter ES2, E3Y g incremented by ane count) it hack space. the Councer is
degrcmentad hy npe. Ac che Connter chunaes. the position value is presene on the owensut lices thut are hucdwared
v the inpur eddeess lines of HT BEAM L9, Therefore, the KAM © uddress is cepresencative of he curceal prial

head positiog.

ML
Theze Comter valves are net writben iote the BA Y, jiesi
prosend o thy salifress s,

W lien o cartiage: reiaen ig perfnrmed, cee Harirontal Countes resels boowero and the HT RAR is ac address zero
alan.

14432 Setup - The command thar essablfishes o horizentul tab is ESC1. When this commund 35 piveen i) is
detecred v a2 decoding cirewits und upplied o pin % of 23, Betwesn SEB und SEC cime o eoables The wrie
impee (pin 121 el che LK BAM. A s ome thers is o high level on the duls inpo? (pin 10el the LT KA M anl o
{3 writlen into the H U BAM location thal is wldeessed Sy the Hlomizonlal Cocnler oulpui, As Gre prial head i;
udvinced o the right o another lab oo, e Llariontal Counter oulpu! ioccernenis the HT B AW painier
hponew ndeiresses . Therngg tlis ngrechenting (ke HT BAM 2 ol slceeing, mew Tesazicng, only when the BESCI
crmmand s reoerved are I sooced inothe HT RAN.

AMITE
When the 154" vommand is typed the prind head moves &5
the 1is deprozsed bt the borizanin] thb heeation s set at
the colume loentivn vstnlHished shea i ESC ke was
depressel,

14,4337 Vorieparal Tale Acrtkan - A Horizanal Tah command is decnded, thea applicd 1o the horiccntal ik
circdils as zhe |HTY signal. This signal scta HT ip-flop F25, which remaing sco ontil the tah funcine is com-
pleted. Foair events necar a2 a resnle of B2% srering the Horizoneal Tab commend:

[JART in dizubled.

Dratz Availuble sianul path is biucked.

Horizentul Counter s rendy W be ioccermeoted by ope count.
Spawe Code Generatar is emabled 21 SRR,

i b —

The HT signal from pin & of E23 s applicd to the timing circons wheee il hlocks the Da Avadable sgeal 201h
throueh EIF und disables the GART thraugh E1. The HT =ignal lewel is alwn applicd to F26 of the Theende
Cirenits w clack the HT Counder by 1. Thiy level on toe data input {pin 23 of E8 iz clacked through BEE at SRO
time of cuch Timing Segaeacer cvcle, At 3RB time the HT signal enabica the Space Code Generator ElL, E10
which plaves the ASCLL codde Tor 2 spuace on the biditectional lnes to the Character Buffer, At SR 1D time the




opucn-generased Dala Aviilabie sionul is produced and this space cods s ceady to e processes wad mave che
pTinL aead coe spuce Lo the sishl &y e Horizental Tab command increments the 1lozental Counlez, o oes
HT RAM address iy ucomssed. I this newr address containg a zern [(2ndicaling thal a lwrizootal lub wes el al this
pasitiand, the MEM sipnal is present at pin 6of the HT RAM. This MEM sicnal combinegs a3 L37 wrhthe Clear
Data Avuilahlz (DAY sipnul esscciaed with the space code thar jest incremented she Honzsontal Coonter and
resels the HL Mlip-Nop B25. This resecting action enables the UART, clears the Duln Avuiabie sigoal pulh, and
reanuvees Lhe tnerement sicnal from the Horizoneal Counter at E260 pin 1.

17 1he MLEM siznul o 201 pressat at che HT RAM, the horizantul tabs areuils ineremenl che counter al SR
el g spage woale ot 3R und continus this specine cvels onidl the next horieenlal b lesation is reached
(WE™ signul oot ol the 1TT 2AM

14.4.3.4 Clearing Horlzoatal Tahs — Hovieancal Tl locsLooks see cleaned {eraged) by cither of tweo cvenca: roceiv-
myoan E8CT command ordocing 4 praer-up seouenge (wake-np routine,

The LECZ command is detected by the deending cirgiils and % applied us g deanng pulze @0 F 14 in the haeizon-
til tabs cicwwts The leading edpee of chis elearing pulse enahles the Storage Latches B33 and F37 which lnad and
store Lhe surrent valag in che Horizonal Cowater. The trailing edge of thiz pulse elacks TE flip-flop E40. The
Tigh Teve™ carypal of E40 040 reseis the Horizonal Cownter to sero tor the duration of CD AL Then the Councer
slarts coundivg up Fromerera g1 The Option Clock taze. As the Horizantal Councer imcrements, the low leveld or
the weite inpoac (pin 12 of the 117 EAM writes Os inta cach address lecation the Counter advances through.
Lervs ure written Mecase 2in & of Ed s low decdng o cleardne functicn. When the Hordzontal Counter over-
Mows, the CARRY signal is appled 1lraegh £13 10 set LE Ay BH sets, the 1R Nip-Nop (L40) is rewse:, cemodnge
the writing fvnctien from the HT RAM gl celoadinge the Herizontal Counter with the prial hesd value pre-
wisalzle wioted ut che outszt of the ciear’ng scien, Now the 1T BAM s deared of any Labe zetlings and the
Lovnler contains the value of the column in which The print bewd s posiaened,

Travivp o power-uz seyuenes tae Wake-Lp ecnmmand (SWEI pecferms a fwngloon similar Do e BSC2 comnmngd,
AN zerivng wne the sarce excepl Lhat the Harizantal Couarer value stnred in dhe latehes ac the bepinning af the

requencs is Fend because 1he priol head 35 always wt eolomn position 9 after a wake-op; therefore, the ©ounter
walue 15 zera alen.

1444 Top of Form 1 TOF) Civcvitx Basic Blick Hiagram
The carsic blugk diagrarm for the TOF circoig is shown in Figiire 1427 uml the cperaticnal seguane Tow diagram
iv showwr i Ty 1325

The TOF cirauits pesform Three migur funclions:

i Menioring the vertizzl posivien of the priol bead
2 Jurm lesding
L Selling Jorm Leagth valucs

144,47 Momilering  [hos section of che aprion moniters the incoming Jata Mor vodes 1hal wffect the vertical
pnastum ol the prinl head, I responds to Foer codes:

Vertizal tah stnigd - VT a0 pin 6 of E29
Line Seod onde = T F al pin | of E3)

Farm fead aode - FFoac pin 10 of F23

Ser TOF commeand — TOF al pin ol B4

= ez b —
PR '
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Figure 14-7

Tap nf Form Circaits Basic Block Diagram

Pl

The YT and TF sopgnals applied to E29 and E2I res pectively znabe the Line lesd Code Crenenying g inuresnent
the Yecwal Connler L34, L35 at SRB rime. The YT signal is 4 low leve] thut cemaing low ag long ps 1he aplion is
prerfernting s werliviel tab oz the LY aipoal is a pulsc thar exisls lang #noueh to ciock (incrament) 1he Yerlical

ol .

14442 Form Feeding

F2R.

I
.

el )

“{ATF.

Ihe LF cpde also energlzes the Lane Feeal Code Gemeraier
El und E1U theough B2 widel places pn TEF code un the
bidirectivnul Lines fo the Clharacter Buffer. This eptioo-
ponerabed eode is setually in parallel wich lwe LT eode
pomraled by the UART, Both cadex ave avalluble o the
Character Buler becanse the L AR i5 not disabled by the
Tabs Oprivn when on LT b is degceted. Lhe YT signal
fraom e 4 pF E29 dluwn iy wpplived to the Gming eircules does
cause the TART 4o Te dliswhlyl aml, in this instanee, the
Character Butler acceqts the TF wmle pemernied hy the
Lubs Chption,

TIART i5 cisalilued,

Mt Aepilahle signad puch is Slocked.

Wemtival Connler is redy Lo be incrementsd by cne cownt.
[ine Feell Coxde Gieneraiur iz enahled,

14-14

A Farm besd commund deteced by the decoding circwins sets Form Feel Mip-Tep
When F2IR scls il sluregs the FE cominand, w high level from pin 2 initiares che following foor gefnns:



DUTA Filcd LA AT

DoTA
BhvaliauL e
PRESREMT

ETART TiMING
HCOLUENENA

51 BSR4
DE MELz1

HO

FF CODRE

BETZAE FE
CoRMAND
I £2E

Ui NG S84

1. HSAELE URAT

2 mLCCK InComing
Tl

1
L 2

t

LTINS SAr]
EN&ELE LF

L nr
SENERATOA

LUA MG BRE
INCAEMEMNT
WERT CAUNTEM
'Y 1

rLg

uun G ERC

Y RTLQUR YT
COUNTEA TD
WAL LIE T
FOAMS LEMGTH
SRITEH

¢ BTOHE T:Fsl
coraranL
18 E1R

Figore 14-%  Lup of Form Circaig Operatianal Seqoen

i

ATERD IEELE
AT ANALL ARLF

RrLF I¥F
CLEAR DATA
AW &I LAELE

Y4

1

1. DIGAELE LF
CLOE CGEFM
I'F 5ETI

2, REEET TIKIING
SICILUE WECE 1R

TOFA1
CIMRRLS D

BTORED
TN 18

1. nresrr res
2. EMAELE UART

s 3

r
rrSeUUEMGE
COMPLETER

aTLIAFD
LT

FTANT TIMIKG
SEQUENCER

CMAHLT LFOCONE
SEMNERATOR

Lanpre o)



Cove I signal freme pun 4 ol E29 35 apphed @ the dmingeircoim where iohocks the Dag Available path through
Fadanml dizaplys the [IART throesgn EL The L high level at pin 1000f AW gate B2 is docked through ol SREB
timz 1o ereigiac Me LF Code Cienerala- and soorement the Vertical Counter by are cound, 10 Ui toccenent
overtlows the Coamer, the TOF signal is present al pin 12 of 134, This TCH gignal is nsed tnclock E 18 puo B low
low level and to load che Yertical Coanter Lhrough Moulbplexer E36, F42 with the FORME TENGTH swilch
valae al SR time. ALSRDM time the oplinm-generuted Crara Available zignal 15 issued and o line Jeed code is sent
W Lhe macroproveszor. When the CTIA signal is weal back to the option indicating chat the line Feed cosde way
procesied. the CLYA signal resets £ 1S At pin I3 The TOFSL sianal penerated when F 16 resets causes the FF Mijp-
Mop L2E o rezet alac.

ITthe Yerliva! Cowrler does oot overllow after beine mcremented (oo TOEF spnal). che FF Hip-Rop E28 remaing
sel ard halds the LIA T disihled. The CLA signal, ceturning afrer the bicst line feed code wus processed, resets
Lk Tur e, .'H-;l]l.l,:u::l;r, Ful, besanss Lhe L7 .['JI.FI-['I.I.I-]:I is still set, the borm: Feed Stored {111 sipnal immediately
restarls the Tirnieg Sequeveer agaan, Al S Lime the Yertival Counter is incremented again znd the LF Code
Civcrrihor bnenes anethes Tine Teed cude, I als necement 30l doss nat evecflow the Vertical Coumer. the line
Fond ende gemeratien seqoenee is repesstend amin wod again until the FOF signal 3 poesent st pin 12 of the
Vertica Coaeicr, When the CI2A Drom the sl L7 releoos, the Counter cesels Lo the value of the FORMS
LENGTH switeh and chz optian removes the dizable fmon the UATT. The aplion has compleled the iep ul Teom
sealienee wnd oo wailing loc fine feed ar form Tfecd codes hefore starling any a2tich aeai.

14443 Setup gl Wake-Up - Toitiul setop ol the TOV eironits is accomplisiod when che setting of the FORMS
LEMNGTIT awilel is parallel lasded into the Yertioul Counter us che SET TOP OF 140HM pushhutton is
dopressud. This places s e level pulse oo pin 1 of E39 and L35 (the lowd inpuots) through Eld wnd E20. The
Voertical Comter Toads jost gs if o 'OF cocurred. e Wake-Lp W Lhosipoal generated oo the Logic Boand
during & power-upr sequenae performs The same parallel Towding action and aiso ensures thut the FF ip-Qop L2%
is clearad.

14.4.% Yortical Tahs Circoits Basic Black Diagram
L weure 14-% shows the beaie black diagram far the vertical 1ahs circoic. The aperatinnal sequence tor these
Circulis 1s shown o 1igace 14-140.

The vertical tubs cicvuits perlorm the fallowing four major [unctions:

Pleniilaring the vertizal positivn ol the prinl baad
Beling werezical Libe Incatinas

Tahbing aetion

Cleuring wertical 1ab locatons

e

Az digeusses! garlior, verbical tabr Tenciions are very similar e Lop ol Cocen astions and Lo many instanees hedb
LI Lils soaee summen cuntpomen s, This cirgdi] sharmnyg s shown gruphically @ the shinled coempaonenis in
I"i?l.rl;' et Ak Rhllwr.. miswt ol e shaded CONfanent s ffe felgtive Jg Lthe 1r|,'|_j1,1r Cungtinng of Ir||,|||i||'|ri'.|'liII
Canmler |'|:h:rl;"r|::r||ir|y1 arsd Conaier n:ln:quinp;. THe unshaded G M R r'lr';rr'l.:1'r1|}' DTLRAY ' IJI'.iqm‘.' LS -
wnitls siseoriited with e vertical 1ahs sieeirg,

14451 Yonibwting - The following five incoming cndes affeec the function of the vertical tahs circoits.

Vertical Tah command - YT at pin 4 of B2

Form Feed command - FF at pin 10 of 223

Ling l'eed ¢ade — LF at pin | of B21

et L1 comminnd = ESC3 ol oin 12 of Le

Cleanr UL vorirgaped - 335004 ol pin 2 ol BIT and al pin 3 of IS

T I e

[4-16
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Uhe hoe Jesd coule i F21 pin | eauses vhe ¥Werlical Coumner oo mneeeent oo coanl 2l SRE e,

~OTFE
Fhe nnly functen of a received The leed codle |= to
increment the Vertival Counter. As in the TOF circoits, at
=HI the Lince lord Cwde Ceneracer is enabled and che
Lakl is noi disubled, Thus, the parallel LY cede gener-
Hilion wevwrs wl (e ioput (e the Chocnvler Boffer apaio.

14.4.53.2 ¥orticul Lub Selnp  The BESC I command establbshes o wertcal wek wl the line lovation of 1the print beead
when Lhe command 15 gives, AL SETI the LS 3 commund soables the wole snput o L) of the ¥ RAM. AL
s Lene chere s o Lo Tevel an e dasa doput (pin 13) of the ¥'U EAM and a 0 s weilten ol the ¥ RAM
wion e i3 addreswad By The Veclical Counter ootput, Whenever the ISC1 conroeod s detected. o 0 s
witllen e The ¥T RAM Lgation vorrespunding Lo the print bead posiliaon, A vercical Tih can be sl on ane or
all preinnaiale Jines o 4 Fnem,

L4453  Yertical Tah Action — A YVertical Tab cammand deteored by the deending cireuits ses YT {lip-fop E28.
When L2 sets i1 causes the same action through 123 pin 5 45 when the I°F Oip-1lop aetq. Lheac werions ace the
sirre g in che 1O eirguits.

| LAKT s desahled Through Fo,

iy Mt Availahle sigral path is Plocked thegegh ELE

L Weedcal Couwnter is incremenwed By one cound ot SEH ine
4 Linc Feed Code (rercratnr E1, BID iz ceahled o1 SRE Cme.

Ay the Vertial Counter increments, a new ¥T RAM address is acccased. 17 chis new address cantaing a |
Cindicating st o verlicol teb was se1 ot Lhis position). the MLUM sipnal o5 present ut pon 6 abfthe YT RAM . Thiz
MLUM signal cumbines with the O LW signal associeted with the line feed code that just incremenced the Coeoler
andd resels ¥ Mip-Nop 12K, Azrain, this reseling action enables che WART, clears che Druta Availuble sianul path,
wenl reenoves the merermend sigoal Toom vhe Verdeal Counter.

IThe MEM siznal is noy preseet g e YT RAM, the cerlical jubz circwils ineoemen| The ©ounter :1 SR 1ssue
an LF cnde il SRTI, and aonticoe hiz [aper .ﬁlf;.'l-'i'.l"ll\_"'il'lﬂ C}'l,.']l:- urlil the nest veriizal 1al J'll'lh"l s Pl 1M B
sipnal oue o VT RAM] ar the top of form s reached (TOF 2ignal gul of Yertical Couwntar]. o TOF nocurs
durinpr u verticul tab operalion che same loading and resecting evencs teke place a5 in 4 wormal TOF function.
Ihesy actions ace:

I The TO wigrval vl of Yerlicul Courler:

a Chogks o higl thrcagh RIS 1o clear F2E a1 COA time.

b, Is noo passed throogh NANEY gaee F13opin 9 (U cesel Tor LOATE flip-Nap) becaaswe 2ie L00g
held o

. Loads the Yertcal Councer with value nf POR S LLEMGTH switch at 5SRO cimie.

Z. The swilcn selling is zelected (not the latches) because the steering Multiplaxer E30. 142 has a O on
pinn 1.
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[44.5.4 Clearing ¥erdicnl Totes - Yerlival 1aly Iocatinns are clearcd (orased) hy cicher nf tao events: ceesiviog in
ESCS commanl or during-a power-us sequenae (wake-up rautins).

The negutive-guing FRCS prlse geacrsued by the decading circuits i applisd ta 117 pin 2 and L1E pin 1, The
lewdiong #dpgy hrowgh P17 cuahles the Tatshes E30, B4 and the current princ head position value of the Yertical
Couler 15 lravsierral infn (hese larches, At the trailing edge of the ESC4 pulse E1E clacks a high level out v pin
Srthe 22 appual) This Q2 signal iniciazes the tollowng actions:

Yerlizal ©ouner clears to pero coont at CLA (ol thed in the 154 command) through LLT pin &
2 Yertizal Caunter wetements up Crom cero wt the rate of che Option Clock through FI12 pin &
3.0 AUV EAM wddreszes wrillen with 1s through 29 po 13,

As PR seia, b b level coad signal oo pin @ s appligd te e Mulipleser F 38, F42, Thes Inad stgnal conditions
The moalnpeleser Iopass The da: storesd o e e hes gned Tead [The %eevical Counter with this Jdata.

NOTE
The value in g [atches is the verfical position of the print
head af the time the ESCH compumal » w5 given., Thos, this

positien s not lesl vy Lhe vouner i Lcrhenisl 1o erese
il ¥'T RAM,

Fhes L Tevel oo pin g ol LLs 15 used o resel the ESCY Miplop E1R. The TrA signal gssociated wich the nest
vhizravler meeuival reseis Fid ool pin 11 Lo gemplens che vertical ab crasing wecicn.

The clearing sequence performed wien a wrake-up ooours is somewhat similar ta un B3O command wnd is 45
lollows:

1. L5t Mlip-flop L18 sets and torees €2 10 4 high level at the lewding =dge of the wiess-up pulse.
Ao A ks e the load signal at BLE pin Y18 Gand the Wake-L'p sigoal truosfers the FORMS TFRNGTIL
sweilih valag throveh the mbiplexer v loud the Yertcal Counter (W U al ELS pin S and (henenables

the: Letghes (W AT 1 EIT pin e e store this swilch selinge,

Lo Darng This une the Cplion Cleck veanol inerement the Yertical Counler besanse the loagding aglign
pecrrides [he clocking Cinglige,

i, A the eracling edpe of The wake-up pidsg the Wertig ] Couner staris ingrgmenting through BE12 st che
Chprdian Clek rane.

L

Faza VT RAM address ig writtan wizls a | Degaase Q2 signal is 21l Tigh aa pin 13 ofthe ¥T RAM

] Al TG 1C aunter averflowe) ENH sets, making the Load signal high and resetting the ESC4 flip-Tlop
(02 05 e lowl,

1. The i1iF_|'1 leve Load xip.rl.ﬂl causes e |r||,.|i'l,;ip||;;r,|;:;r wa selecl Lhe valpe stered i the Logles aog 115 pin
5 laads tivis valve inda the Yermeal Cooanler
5. DAsigoed from che aexccharaceer received rescis E1R and Lhe wake-up clearing rouling is completel,

Aler wake-ap the veritcal *ubs circuits are cleured and are 2et wich the value of the newe form and consider The
pein Tezeed 1o e puasilionsd ol Lhe op of this oew Farm.



145 TROVRLESHOOTING
The trmiblsheociag chact in Table 14-4 Iste tbe cunmon croubie sympwms that eoold be ohaoread dacing

irstilarinn check nul ue ancnal opssatien
146 LAXK-RY FRINT SET

Frzure 15-12 s e supporting digade wannz For the LAXX-RY print set, he print set s shown al e end of tkis

chepter.
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CHAPTER 15
AUTOMATIC LINE FEED OPTION (LAXX-LA}

151 AUTOMATIC LINFE. FEFD TNTRODL £TTOMN
The Cunclien of the Automatic Tine Feed Qplinn is oo mser] a ling Teed code wfer recgiving o Lransmisling o
Lurriame Helutn command.

tnshe teangmiy el of operution. this featurs climinates having oo oype the keyboard LIME FEED key afuer
cach Carriage Retgr gommand st the end of each line. YWith this option irstalled and che frone panel AUTO LF

switch depressed, 1vping 1he CAREIAGLE RETURM key capses a Ene fecd oode to be trunamiteed atter the
LATTIMEE ot caode.

In the ceoreve mode of eperation, an incnming carriages relun code is detecled by this opiien wod it automaticully
irserts i Loe Dt eode alter the carciage repuen cod2, This i3 o conveniencs fealune Jor eaisling progroms Ll de
nod ormadly Tellow o comiage reruen code with a line feed cnde, A wire Jumper (3 L luceted on the aulematde
line Teal option gt hoed permits che aucomatic ingertion ol a line fecd eode afler v received cecciume celurn
zonly. Rpmowing this punper disables the autnmatic insertion of Jinc feed codes when operaling in Lhe receive
rioale bl Jues nat affeet she trensmit mode, which is contralled by che ALTO LT awilch.

5.2 AUTOMATIC LINE FEEL FUNCTIONAL BLOCK DLAGRAM

Figuse 131 shows (e fungtiens! Dlock diagram of the Aotomatic Line Feed Cption 5noa rypical isstallavion
[neoming datz {807 is procesal by the LUARTY on the M7728 Logic Board then routed through the Expanders
Cption Maonating Board o the Reeciver Section ol the Aulomatic Line Fead Option Bowrd, This section of the
oplisen wwerniless gach incoming characeer and, afuer reociving a carriage return code, generaes a Tine les code.
This i Feel ok is insertenl right wer che carriage return code and is sent hack to the Characeer RBulfer on 1he
aidreerenal Hine The Chiracler BulTer accepts boch the carriage cetarn and che line feed cndes a5 il they were
sent into the termiaal Frem o exiernil seurce. The printer mechanism reacts to this internally generacsd Line
Feed command in a normal manner,

In the tran:mil mody of operation, charactess Lypued al 1he kevboard pass through J2 e the Expander Option
Muuniing Bowrd 1o the Urursmit Section of the option. When the CARRTAGE RFTURN key s depressed, the
oplines adelects the varciiges eetuen cods and inserts an optioasgeneraled line feed cuce aller the CHLTige Teturn
andle. The vietiage reteon foom the kexboard and che line feed from the aption wre routed o the UART on the
W78 ngiy Board The LUART processes and craasmicg thess two sodes just as i belb were orpnally generated
Tow Swery wypmirile heyvs,

15-1



DCCWRITEH TER™SAL

WTTER LOGIT 50MRD |

pr—. o
1 MFRSTER FRINTER:
LT WIS

EX=0NOES JPTICY
WEIUNTIRG BRAR

LECaTION : _CxTid S TR
L U LIRE L=3gs
DETIS
THARER [H e
SELTILN SECTINR

L

Viguee 13-1 Avlomawe Ling Feed Funglivoal Tiagram

I the werminal i nperated 0 the local mede, with the treol panel AUTO LI swici Gepressed and Jumper W
sracited on tae aptioa eiccdit bouard, o cotriapee relurn coade frvn The keybaanl cadses a carriage ieen and owva
Ene feed incoemeats at the prioler veecnamson This achion aoedes secaose the Transmic Seztion of the option
addds 1 line el code aller [he caroizge rawen feam the kevnoard then tne Fecsive Section of the oplion insests
amoLaer line "eed code s 1he cavriage retorn eode ieaves the UART for the Character BulTer, Loz, twa Ene feed
codes ae aclsd en by e aener mschanism.

UFTE

¥hen the terminal is an-line and transmitting in an erho
minde and if the AL I'0 L switch is in the dovn posilion,
the aption pencrates i 1inc feod code wiler cacle catriege
return. In chis operntisml o G ey i, the prinrer mech-
nmisan welranvys pan lines fur vach carrlage returm. even
thpueh aaly e line Feesd cade is beiop mansmicted ont
fromn the Lermilnal, The zsecnnd lime fecd aecucring @l (e
rerainal 15 generated hy the refurning (echoime cwrciag
retutie a5 it |5 processed by the Keeciver Seetion of il
nplian.
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The busic hinck diagram for the Aveomacie Lice Teed Option 35 showr in 19gure 13-2) This diagram iz a sim-
lificd reareseacytion af the aulneane Tiig Teed cicepil sebhemetie |D-C8-87735-0-1). Circuit designations and
pin nambrs indicated on Figure 152 correlie wub corrgspending coinpooeots on the schemasic. BufTzry,

mwereers, and acher centpaaents st doomol bive major epecationl fvnetens are omitted fTom the hlocs
ciueran.,

Tar Automatic Line Foed Optien san b divided inbo 1w funetional arews: Lransmit Secrion and Receive
Seviien.
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1501 TrRnsmit Secrion

Viguze I5-1 shuws the nperaliood sequence of the Trunsmit Section. The Transmit Section weoepts Keyhoard
:.'I".l.r'.l.-.',tl:r:-'.. andl Ltheir associate] kevsirokes from e Fapander Qacion Mounking Board Ihrough an edgy von-
neclor b incatngn L I e frong panel ALTO LF swijch is not depressed, sach kevhiand cherscter ia -
tewngh Line Thivers B4 end ES (ren oul through lacalion C to the VART un the MTT28 Logie Baard. The
earvespnding kevatenbe Uor each chisaecler is ulso passed through withour any setion boiag tuken by the apuion
T|.||.|'\."rl1i. wEmridggs Reurn Decndess FLO and E1L manitors these characiers [eom the ke hoard 2ad wlhen g
fariapy relurn i detecled und the frong paael AUTO LF switch is depressed, the CR KBRDT. signal i gener-
ar.cr] Thi- s'gnal is applied 1o Uransmic 1.F Control ES whene i initigtes the lne (eed code IN3erlien sequeno:
afer e cirriage return gule 35 sent out. Fiel (be Line Drrivecs B4 und 15 are disahled (preventisng alu from the
keyhoard Tum being passal e the 1UART), then the LF Code Generutar E| ]

. 1 i gl 12 ds allowed 1o place a tine
Feed coile un L2 qutaaing

e Lo the LIART. At the same tinve the Transmic [.F Contral generates 1he ESTR
{_‘.I[JT =gl which is interpreted oy the UART a5 o valid kopsirobe command. Affer the UART aceepls the line
Feed -.Ell-:’t‘, II?-: XMIT ROV [ osirnal tesews the Transmit LE Conlreol which removes the disuble candifion [com
the Tin: Drivers and allows keyboard datz oo pass through she upion wesin.

AATA FACH
REY HLUATD

A RRLARE
RETUAN
H
EEYETROBE

YES |

AUTOLF
=AUTEN
DEFAST=ED

N

1. GR PROCESSED
Iy UoRT

. TURM LINC
utiv'e ng rr

3 SENERATE
LI LIk

&, FEMERATE
METEI HOHE

i

r
oA e 0 UAHT

LR k)

Tigure 13-}  Crperalionel Sequence for Aotomutic Line Feed Tranamil Secliom
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The rimaiar sequence for che Trensmit LE Cortrol BA s skown in lgace 13-4, When o carnupe cetorn code [tom
the kevhinzrd iz deferted, the CR KHREY L signal ac E6-3 sets the Srst Mip-Dlop wod couses 16-5 10 po high.
Muariap chis cime she cerriage return code is pagsed cheaoph the option (o the LART. The XML BEDY L sippak ot
¥ 12-1 iz held high oy the VART, indicating tnat the carriwee recuen is baing processed and thut the LART 1 not
ready 1o aceepr anather character, When the VART is ready lor wnother charscter, the XMIT KDY Lsignal al
El2-1 goes kv indicating that che LART has aceepoed the OR. This lowe Tewel is inverted by E12 and then applisd
o the clock inpet ool Lo-11. When clocked, a high level (LINE FEELD 0N H) g present ut ES-Y and u Jow level
ILIML FLLLY % L i preaent at -8 The low level performes two functions: (13 enables the LF Code Gener-
abor L1 ead L2 which places 4 line feed eode on the outpu? Jines ta the UART. and (21 combines at EY with the
KWIT BIMY L sienal su produce the ESTE QL L pulse und simultanecusly resets 6 ut pin 3. The high leves ut
A9 dizahles he Pipe Dirivers E4 uad ES which prevents daty Irom the keybourd from pussing through ths
epiion, A the oplivi-generaled line feed code and xevsirobe are processed by the UARL, the XMIT BEDY L
sigial vlears Mip-Nop Eedpie 113 in the LI Tronzmil Control. Thus. the LE Code CGenerator 15 disabled and the
Favne Drvivers aee crehled agaen, allowing kevbaaod dati 1 pess theooseh the option.

N TH A —
Fi-1 { J

:m-; - F N {—t' . _LI__ —m

[Hy

I e B o

-'_'| ™ | r
LINE FIEDON F | '. N
EF-3 : ". Ir ___‘_f_“— ' .
LiMz ~EEI GH L ) T : / 3
ah _. 1 . !
<ET3 CUT ] ,.I [
Fors S TNORL Q0 —I_} R -

E%-d LRTHDEE I I m1RpGRL
FGR FoA
[ | LTI

IH=3LEK

Fizure 15 Transiue Ling Feed Contral Timing Sequeige



1537 Receive Section

Frpure 15-5 shows Lhe operalional sequence for The Keoeive Section of the Aulematic Line bewd Option. The
Feceive Seclion mugniler. The recaived dala a g poant that s belween e oulpon of the TIATCT aml the inpat oo
the Chizracler BalMer, Thes daia is prosent az 1he ani-r:n ar The bidieechonal Tine 1.'|'.|‘|.'|1:|[:_:'1 Hhe E::‘]HL' ContEgLer il
lavalion [1 Recsieing hoth 5 carrizge recaen code ol she ~.'igr.||_| LIART DA L iThisy Aseailiabale: sivms' (rems Lhe
UARTS at the Receive Carriage Retuen Tletector EIO and FI1 peodoces s canput zignal that s oapplisd 1o1he
Roozive LF Control ER, if Turnper W1 is installed. The Reozive T.F Conleal initiates 1hrce acciong:

l. Dhisubles the UVART
2. Lzubles the LIY Code Genperulor 02, 013, wnd E7
1 Bwsues nnoaplion-generaled dale aealoble sigoa)l

Disebling 1he UAR] prevents 3t froen seosding dalu I the Character BulTer while the epiion iz bseuing a0 o fea
code, The LF Cude Geograter plices g Iine feed code on be bidiresliooal Jine we 1he Character Buffer, "L he
._:-pl,iun rangrlenl Dala Awabihle szggaal ia i|'|1-c..":'p|EI_|:|,'| pasn e siroe as o DART-gederated das availshle ol Ue
Clirpcter BofTer secepus the oplinn-gencraled ling fexd cosde as 97 iy was received hy the 1eeminal, Afez the lice
Teed condi s prncessed, the OLR A aignal from the microprooessar in 1the tenmingl reoarns the aptisn o the
mnaitnring condition &ad it wais foranother cacriage eeturn code.

RECEIVEL CRaTA
FROM UAFRT

LAkl
AETLAK
i
Mo T
AvAlLABLE

NG

i

JUKFER
e
INSTALLED

1 DIZABALE danT

T GFIEAATE
LF Cralk

X NENMRATA
AvalLAELE
SICiMALL F RS
QOFTION

DATH Tu
{HARMITER
BLFFFER

L

Figure 15-5  Opecwlivnal Sequenes lor Awomalic Line Feed Reccive Sectine
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Ubie Limirg seguenee o the Reeeive LE Conrol Ebis shawiin Figure 156, A dewaded carriage elero renerales
the CF UALRT [osigna” which s passed thooueh Jumper W1 oo RE-A, This syrmal s B3, plaare o lazh leve] un
hoth LE-2 aell FA-LL ATer The garriupee retucn eode 15 processed by 1he sermenal, the microprocessor sends the
CLE DA L sgnal hack suohg uprian ol ioverter LLE-S Theleading edpe of Ths signal viocks the high Jeve] op L3-
2 through we EE-2 o Topess Fs-% o low Level, The srading edpe resels L8 alpin 3. The high oot buse ol (1]
Forces the sigeal UART A I o disable the UART, The high /Jow vutpuats of EB that ace wpzbied Lo the T.F
Coge Cenerpter Q8 Q8 amd BT proafiee = Ling Tead colde, The oplion-penecates daty aveiluble spnel s repre-
sarniesd byl Lo dovel o the TIPFT IN T snal. {The sicesing gales on the Lipander Gplion Mowning Bl
ponrver! Chis CXPT TM 1. signal 1o 2 zigral chac hes the same affeel as the Optien Diata Available sigoal.) afoer the
ACEIEACCEROT dceprs the oplion-peaerated Jine teed code and deia availuhle, i songds 4 seccnd CTE DA T
sighal heck 1o che epuen. Tais cosets Hlin-lop BS 2t pic 1] wehizh, then allows 1he TTART o pass received data tn
1he CCharacter Bucles in a narmal maaner.

LH LG ’
En = .“’l ' ‘|

. HI: tE o —— ! R ,-J . ] ———
. 4 A

|
ZRT IhL R |.'
=p=in- ranerales i_ _ . i

i1lazvran =
Imgare [5-f Reeive Line Feod Conrrol Fiming Sequence

154 'THEBELESIICOTIMNG
The trouslesaueliing chael o Tazle 15-1 bsts the commooen tooohle symptoms thut could be observed during

aris Ll tican eleck oot ar rineiral -:1|_-.-:'r:1':i-:_'-r|.

155 LAaXx-) 4 I"HINT 51T
Fhe Doeres o0 be el al s chapier goe The TAXCK-[A prin sol.
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CITAPTER &
EXTANDER OFTTON MOUNTING KIT { LAXX-LEB)

.l FEXPFANDER OPTIFS YVIOTNTNG KTT INTRODL O 10N

The Expacder Oplion KMaunrisg Kil prosides an mlerfice Selween an upgoodable DECwrer and wurious
nptieng tEc enfanes the privoer’s apecatn, Tae Bspacder Opiion 15 & prioted ciccuil bowed taut Functions as 4
s ieskraand Foe che wallowing cptions:

- APLASCLL Lrual Character et LAXKN-PIK
T Beelovr Auldressing LAXK-KW

A Anlirmnniy Avgwerhack | Ay Y-KK

L Anhimmntiy Line Fesd LARK-LA

. Forms Conmlend [LAXM-KY

q. YT,HT, amd TOF ILAYNE-KY

These npoiens stall en op of the Frpande: Board and gomnea 1o the Fapasnder through tepe 11831 Lidpe
Canncctors. There are six locationz on che Fxpander Board for edge connecins,

TR

Evcn though chete ate six [ocacions wnd slx apriens, i1 s
mof physically passible go have all oprions lstalled ar any
oue time, This is hecause some optlons ave slouhle wiilth
aod oocupy taa  Iecafions. [n addition, optlens are
wasipmed 10 umigpoe lcalioms o the Expander Bowcd and
canawsl e inalalled b anly rther haction, The A mswerhack
and Line Feed Oprions arve asglgned bo the <ame Tocalions
[ and L¥i while the Farms Conteal and YT, HT, and TOF
Chplions ocenpy levafions A and B,

| Fander Raariegoeds oo hinged riils above Lhe MT728 Lugoc Bourd wnd cun be lifted 1o provide acecss i
the Vo Beseal, Tae aptines insdalled dovul bave lo be semoeved when che Lxpardes Board ia radsed.

6.2 EXPANDER BOARD DATA THSTRIRUTION

AR -caded cheraciers and nplion commands are applicd o and feen the Tasgae Boacd theoogh ribbon cables
that conmest te che connectlors on che Expander Board. Figore 18-1 shows (he daly disiribution palbs on the
Lapunder Board. Beceived serial data into the cerminal is converted tn parallel data by the LARL, covted ealo
the Expandes Board cheovgh I3, and applied simuoicneously 10 locacens A, B, T, wnd E. The pacallel duta
aprlied buck W che UART fom the aptions is alsa roated (hrouga T5. The pall belweer J5 amd Jecelions A, B,
L. uad L3z badiressional. whele theee ure separate pachs o and from I5 aed Incacnn Foolhe bidireghioeal live
throuph J5 irlgrseris g 2ula pull belwerr. the Tri-State Butter und the Character Buffer an e Toogic Boaad,
This allows the oplinny oo sgmple the imcoming charscters before they are processed 'y 1he weminal. Separale
data paths are connected to ngaiion FoLke input Le location 17 iz from the oniput of the Character Buffer and
the oveaut from F s applicd hack arnegh T35 10 the Tool Llewd Drivers. Uhis routing permits an optional
character get aption iaatalled i neacion F oo substitoe incuming charaeters with churueters (om the ziternare
set.
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Figure 18.1  ASCL Dy Distributian nn Expander Bozed

Trarsmiltenl vhiraclers (rom the kevboard are zonnected (o the Espander Board a1 J3 wnd are reoced direarly
i e bard toexil oul 12, All teped characers are peesercad ) legalica F for moniloriag by the option. If
either e Avswelrach or Line Feed Uptions are instzlled, noocable i conmected 1o J2, Therelors. the daty path is
aowe in throogh 33, thigaeh locaton 1 owe Lke optian, oot of the eption through logation C ol out 1o Lthe
Logic Baard throogh T0 This foeting ploces esther of che tvo ancions in seics with the kevhoan] charasters uod
dllows them tnoinsers data panswercack rmesspes or gurmiage return codes) into the cransmiital apul,

1.3 EXFaNDER BOARTF COMTTROL. STGMNAL DISTRELIECTTON
In uddinen o distribocing ASCT data, che FExpander alsu cusles the control signals to the options. The twn

voniral sienals are che Daca Availahle signal assocsated with each ceeerved chuaracter und the Kevatrake gigna
wenl with guch cvpesd character,

o 30 Rooting of DATA AVATLARLL Signal

Tre Cratz Availahle sIgnal is =aocd oy (e Recerve Seciion althe UART after a serial charaswer is converoed o
parallel und i ready ta he transferred o the Charactor Bufler, Thiz checucter is apniied te all optiaus in parallsl
[Figure 16- 1) but the Data Avzilable signal for the charagzer is applied o the oplions sequentwally. This methed
ul disiribolur 35 commonly czlled & daigy chain. The Data Avielable signal distnbuticn is shown in Fipure 16-2.



The Taata A vailzlle signal enoees The Fspamle Boara thrpugn J5 and 35 zoutad. ic arder. 1o Tes:tions b, T3 A,
el B IPthere is an opiion inszalled an a Ingavion, the Seeriog Gales fer that locution diverss the Do Avgiluhle
sigral s le apcicn, T oo eplion, grese gaies direc! U sigmal oo L Lhe text location.
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Figore 1A-2 vl Avaluble Signal CHacribution an Expander Board

T here are vwn methads ampliveed by these Seeering Gates o diver, the Tt Avadlaiole sanal. Thew methads aee
shuwrn in Figure 10-3, dethl Mo, 1 s csed at lacations & and Foand uiclizes Ihe QF |8 snal us the santeal
signal. Witk nooeption ingcalicd, the Dhale Aveilable signal is ¢oupled might pust Lhis iweutan ta the nexe lncation
1 the dazsy chain. Inszalling a oplion grounds the CF IN signe? csuses the Dals Availeble sipnul e oe diverled
iy e oplien. Tac npeion delaes Lhe Dula Avadlable signal ioog el Lo eslublish whether the ASCTT coade
enrLrrs o vonmand recognizable e Uil particular optinn. The Dacy Available sianul exits from the aprion cn
e P¥A Q0] ne and is applicd @n the peatl optien in the chain.

Im Metind o0 2 esed Al Jecetion B). che Data Availahle signal passes cight through the Sieering Gales when no
eplioas are installed. Trstalling an option in cither of these lugaaens grounds e DA 0T line (rather (han the
CHY 1™ Jine as i Method Moo 1. The OF [N line aof Method Mo, 2 s held high uncl the option has gencenled e
ARCTN chezucter 51 is inserting (ane the transmit dura, cher e OT 1N line pulses Low, This palse is The spzion-
gervrated P Avaziahle signal <hat ix applied 1o he pexc aplicn it the chan,
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.32 Roring of KEYSTROBLE Signal

Tostritbution el e kevsirebe sienal o the Bipand=e Boaed iz shown en Figune (-4, As cach characoris oy ped,
s ARCLL conde wnd associaied Bevarabe sigmal are upphel tbrougl T and rocied oot 124 the Answerback gr
Tise Feod Opon: are mol restallz2dy, The Sglegtive Adlecssing Option a2 esacion Fomaritors all teped charac-
o Pl s ot e seeiss weilho e skt panas ane cither the Answerback or Line Feed Options which are insialied

e locddnrs O I These cpoens 23 =reas and Dnacrt characeers 2nd keystrobes into the trensmit datz line o
the LEART.

T ThAEHIT
v LIRH R C T Y]
KE AL '|"-~v“
r""T'"""I' H
, ! i
| —— ¥ Ny
w1 =1 [
I |
1 1
r i
ENFakLER I_l_.._ - [
[ | PR
KL T, wc :
CoaRa

| [ ) E— T L *ﬂﬁf

e r d

L

ZELICTIVE
OAL LG L
LFl IHM

nhEwESRLTE LR
EATD L YE FEEL

SETISNE

L4 L

Fapure 16-4  Kevsirabye Distribalivn oo Lepunder Boacd

Wed  TROUBLESH{YTIMNG

The trochleshooting chart in Table 10-1 listg the commoa resoble svinploms Uil could be abserved ducing
irsrallation checkeu: o1 rormal operator.

RS TAXK-LE PRINT SEF
The higuness al the end af tais chapter &re the LANX-T.H prinl sel,

[-5



o=l

Tahke 18-1

Trenbleshanting fr Expamder Oplion Moantlig Kit (LAKX-LE}

Aenmpiiin Problcoe Arcs Frohable Canse Acdion Bolfrieme
1. With we aptlons installed on {'abling Wroryg palar Ly of bidissctivnal ) Choek polidoy Actoreen J5 ol
hestid, canaot recoive cabding . Lxpinder Board and 13 of
L,gm:_. Tkxitd
2. With no opliooe instafled Calillng Wrong cabling conneclisms j Fheit all cablivg hewween Figume 43
oo b, canrns Lranaenlt I W77 0A Lesaic Basiml srel Ex-
froen heyhoand pande Boanl S
Circnil boand cich Thpen - Checl contlowly letweon T2 L5541 | H6E0-1.
and 13 on Bxpander Boad Bhesr 3

A will we qptlens trealled
nn besed, oot able 10 fons
rnit v recalve

Sigmel dliztributinom

rublierm

Slowt ar open i crch or
cahling — or peacibly a tault
oy Liogic: Beard

T isol:le belaeen Logic
Hanrd +md Dapindae Board,
pucturm che tollowdne:

1, Bemave cable fooon 15
un Fx p:lrl-:lq:r Tsid

2o Merreer kevboars cable
Frisen B3 on Expamler
Bvaral b qalugg Fnnes T2

v Tawi; Beesire]

10510l wasl able to L=arginin
recelve, Lroadzleabon L Tazele
Boa=l Tlable 2o crawimmil zial
recrivy, Chees eoalicaily o all
citsled ot et o Exzanler
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CHAFTER 17
EIA INTERFACE OPTION KIT {LAXX-LG)

IT1 Ll INTERFACE INTROTI CTIGN

The FlA [nerfce Crptior provides 2 signal intesface belween o LHCCwriter and most rg=dernns, acoustival con-
plers, o onler inlerlaging deviess that use ELA Tevelz. The BIA interfuce convects the level af the e pseay Ling and
raceved disla Fronn TTL o ELA bipolar {ahen the TRCw fiter is oupsmitting’ or from B1A hipalar e TTL (when
Lhe DECwriter i receivimg),

The LA incerfaes cirewis provile the conaect and disconaset control sipnals requiced 04 communicativos-
swilched nelaork envircnmenl ansd The carrer ['r:,q_ucnc}' aeleetiont cosimrad reguired in o multipoiee network

The B1A inlerace also monizors the operational sliutug ul both che terminzl and the modem and, i eicher changes
ber & aen-nperational coodidon, the ather ia aclified by the LA,

172 ElA INTERFACE FUNCTLIONMAL BLOCK DIAGTRAM

Pignre 17-1 shows the BLA interivee in u typicel installation, Trotsmived und ceceived data sigaals ane gonverted
e ame vollwge level woanaler (TTL to BLA ar ETA tn TTLbas they ‘puss through the ETA board, Slutas sod
e e’ lines wre moenioored by he FLA cireuiss and, in the evend of 2ilher a rict reudy or disconnea, condilicon,
aparnpriale commands uee penerated by the LiA.
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Figure 170 BIA Infecface Fupetiomal Diggram

Ik majer commund from che ELA (o the terminal iz the KSTRB IS 1. signat. This commeand connects dicsetly
it Lhe Legse Board on the terminul wod also, if chey are inacalled, to the Sclective Addressing Option (LAXY-
KW and Answerouck Option (LAXX-KX) us showo io Figore [7-1. The KSTREB DIS L command is u trilevel
st cepably ol alzcong chree destinet volluge levels: 0 M orH D=0V 04V, M = 20Vt 30 ¥ 1l = 4
Voo § ¥, Vullage walues are ppproacmate und vary with the number of options on the trilevel Gne ) Loch level 15
Lhe resull of a specific operavgemal Salus and eMects cectuin (enctions in the 1errmnal and o the oplions goo-
rected 1o the line, Figose 17-1 shooes this trilevel line as an inpra=only o hadh the Toogic Bozzd and che Angwere-
back Option, and bath un inpus and outpot from the Selective Addressing and ETA Options. Tahle 17-1 containg
the vurious levels ab this crilevel Gine und the &ffects on the overall system at =ach level.
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Talde 171
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' 1
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The LIA can enly senecute ua M oor E level b mgl o G level. The Sclective Addressing Golen crly penerites o O
level aml only Tesponids Lo un 11 Tevel, 4150, The Selective Addreazing O prion has overnding contool oo Uae trileve]
Ire in il cises ol daspuie. Eor example; ifthe FTA §s generating an H (when modem 5 resdy Lo wocepr traasmit
et wid al the sazoe lme U Selective Addressipg Opling is gencrating a 0 (when terminal nat selected wy 2
riarsler ur Pmarrsngl erp et s]:_l_'n.'l::ll e U lewe] pykes |1n:¢m']r:r|:=c and the terminal is transmic disubled.

Irnors Bl L ling s where Dy Seocive Addressing Option is act incloded, the tolevel line hus anly tees states, Moo
11 The ahseres of The Answerlsck Qplian Bas oo effecc on the trileve] line becouse this eption only vses the line
HLEEIH ir||'||ll ial qas i q._'-'J.I,"!-IJ1.

Whee e FI4 iz canfigured in a switched network eovireoment Dwhere culle oeg eitber sutomuotically or macually
calallished), disaonroct sigrule wre seat to ke modern by tie ETA when e lecming] is ool in the oormal
aperaring maode ar the datw curder 5 ool present al The modem.

173 ElA INTERTACE BASIC BIL.OCK TAGRAM

The besic black digran Tor (he ETA Tnterface Optian is shown in Figure 17-20 This digaram 5 a simplified
representativn of The ETA fnwerfacg givenil sehematic [(D-C5-5411771-0-1} Circuit desimnations aad pin nunthers
indicated on Lirure [7-2 curnelale with corrcspanding companents on the sehematie. Botfers. inverters, and
othes compoenegols Lhal do nol have majnr operational funetions are amitted [fom the Block diagram,

The LI1A miecface can be divided ines the fallawing three functional woeas: data path, cunnzclinn protneal, and
disvonnect Tunchivms,
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Rueocived FTA Tews] duli is vonverted to TTL levels by E3 and then applicd w the wemingl as the $1 sigoal. TTL
authul ity |50 Trom the tecminal fs gencraed et the keyhoard and convested tn FLA fevels by Ld. Two
additipnal zirguils can produce un effezt on this autpot dawa signal: Areak ey Deiestor Circuil and > ot Beady
Pulae Generatar,

Toc Break Bey Deleclor Ciccuit formed Sy 34 and Q% monitors the data aut of the terminal and when @ high
level signal from (e kevbourd BREAK key wppears, this crooit fruncaces this signal afeer 223 ms. This aelian
ensurss that it the RREAK key iy depressed Toc o relatdvely long period of time (approximacely 1 sceond) the
Teceiving unin does not interpree this lime break ax o ternicel disconoec sipnal and terminace the comnm-
nivitions vperation, Thia Feature Is deaizahle in envicenzents where The Camier Detee: signal ftom the modent i
aul used Loomitiate terminal disconnects. The Break Key Deiccror Cirgiil generites » 233-ms time brezi pulse
thal x :maerles on the Xmit Data line whick overrides the actual pulse widih eunsed by the BREAK key.

‘The other wreuit thal effects the Xmit Daty line i the Mot Ready Pulac Generalur ciroudl lermed by 09, This
SECEIL e e eperi luol slades of 1he jermenal {DATA TERM REATY Laed, ifuhe lersting changss 16 x
ned reindly stalus, preneciles o 2335-me-wide pulse on the Xmit Data tine, Anvene of the fallowing feur terminal
aglions can ciuse 14 puise

Fapyr o

| i|1|.'_,-'f.-.'!~::::'. sverteh an
Termznal posaer OOFF

Prwer-op sequenee Lol aompilsied,

Ay —

MNOTE
Terminal actions that cause DATA TERM REATY pul-
sy of leus than 233 ma wide are not extended but pulses
wider than I33 ms are croocated to 233 ms.

W hen juinper W2 s imstalled, this pulse is applied on the Xmet Lral line and is intecpreted by the ceoeiving umnit
ax i Brgak corownsd,

17.3.2  {nomection Protacal
Five slgnals are used inconjunction with the Selective Addressing Option ILAXN-KW) end incerfacing modems
r extablish data connections in tepical multipoint necworks, These signals are

Diata Term Ready (from terminaly

Fezauest o Send (Lo modem)

Cleur to 3end (from modem)

ESTEDR 1S L (oideectiomal, 1o and from ELA interfise)
it (o rmedend)

s da L 1 —

A perarnal wich BLA £ad Selective Addressing Chptiona inaialled becsines the mascer terminal io the netaork hy
teiving CTEL O This cawses 1 actions an the Selective Addressing circwit board. Ficst the Master signal is aent
throueh the ETA 1o the modem as the Originate signal. This sicnal causes the madem 1o swilch o w trunsniitiog
zarrier ifrequencyd o thae the muster tecminal cun transmit on the Trequency thut all the viher tecrminals (slives)



are Pecsiving an, The Scleetive Sddeessing Sption alsa reraoves the Olevel signal an the trileve] line (KSTRB D5
L arE3pin2 arfhe E1A swivches to the & lewel). IF the oerminal is read v tor normal cperation {power Ok paper
inatalled. oa-ling, and wake-op compleed), the Data Term Rezady signal and the M leves signal at BS senerace <he
R zcuest to Sead signzl. Afer the maodem has switched to thetransmitting cequency end estzblishad the channsl,
it wends the Clear ta Send sipnal back ta the ElA. The Cleuar to $end signul through QR L2 foress the KSTRB
5 L osignsi to the H level and the terminal f7ont panel DEVICE SELECT hght luminutes. The tecroinal lius
eclublished 3 proner sondection und can transmit duca out the SO Line.

The other inpuc zignal 2l B2 4pie9) is the DATA TERM READY from the DLECwriter terminel. This sigool =
uazd tn mnaitar the Tocal/line candition of the terminal. When in che Jocsl mede of operation aod the ELA
interiaee is 0ol installed, the KSTRB DIS L sipoul connectiog the Answerback wod Seieetive Addressing Opliois
5 narrrally ab the LE Lewvel. This alluws 1be answerback messape Lo print logilly and (he Selective Addmessing
Open e ciplesl the fount zanel DEYICE SELECT and SELECT AVATL. Tights, T peevent the installation of
che LTA Tront inhibiting shese Towgliong, The logal igdicacion nn the DATA TERY READY line is applied
thiedel R gare FYO 4o hold the EETRR DTS Tosiznal at an H level even though the CT.EAR TO SEND signai
My ool desear fom the mesdem. (T Tneal made, seatos of medem ia not considersd for narmal operation.)

At the 2ad nfthe transmission, wwping CTRL D remaves the Originate sipnal (terminal no longer is the master],
causing the muodem to sadcch the carriers back to the unswer mode.

17,33 Discennect Funetions
When ke ULA miterloce iz used 1o switched netwock eovireosment 1the imereannect signals Trpically used are-

13l Tern |h_1;_1|.|:|-' [rr|||r1 lerriirl|
Fl1A Toala Teen Rewdy (20 modea’
Crarvier Taenze (Froam modean

Ring Tndizator (fram mndem)

o o —

Tae LA Duta Ueem Besdy signal 35 Che prooary intecluce betwesn (he LA wod modsio. U funclions us bolb the
termir] status anunitur and gz the Checenneel sigual, Wik Jumper 91 pistatled, ELA Dale Term Rely signal
relloegly e apzritangl cordfiomr of The weememal {paper oug Togs] mnde, e and eemaing Tow ps lone s <ee
praenaer eeminal gangdivgn copors, The dizeonacet acrinn nf the B1TA Daes Teem Ready zignal ig indicates] by a
T0-rie pulse our of EX Thiz discoancet aceurs when the camier of the telephone conpecred to the modem is
reroved. LR sulomutic answer applications Mwhere calls aoe sutemutically unswered), e Bing Lodisasor sgnol
[raarm Ly mzesder sticts the 15-second Limer careuit 49, 10wl be end of 13 sevands, the Cacmer Delet signal is ol
asserled Jugh Dndicaung that o cocmer 15 present l (he maogdem?, Pulse Gengralor Q3 apphies o Thems disgonngy]
puilse on the FTA Thgg Repdy line, Ducing nermsl gpegragon (ftee communicatinns bave been gseablished) i the
cirrier 15 ramnved o disgoanegied, the desecond lirner 0T atars. A the completion of its soong, a Tma dis-
comieel pulse is oapphed om0 the BEA Ty Term Ready Tine. This awtomacic disconnect fezoure prevenis
incoereetly terminaied calls From cving wp the commuanications line.

174 TROLELESHOOTING

The troubicslinating chirl m Table 17-2 bate the commen looible symploms that zould be observed duting
inatallatioa check man e normal ngeragion,

TR TANS-LG PRINE SEL
Toe ligues an the gred uf this chapler acs the LAXX-LE princ act.



Table £7.2
Standand ELA Modem — Terntinal lntcrface Conitectimt

| | e Semu
;_ " EIA Circuit Drata Ternial [ 1l {'1rm1n||||imiunﬁ
Fn ' Mame Function Dresigmarion Eyuipme=nl Figuiprment
1 Hir  brame Groend A —
- Inr m __I'rimsmiteed Data EA ___ X
i ELt Fzceived Chata il K
4 EIs Faquest To Send CA : i3
H S0 Sxznal Groond AR T
& DCDr Datz Calzier Derext LN Y .|
il None Unasiened O _
(1] DT Thala Toowinal Reancly | .{-:I} k1
o ma T bndicanior {L'E X
| —,—ee
ot

1. Positive voltuzs =quals binaoy 2o, soacy. on
2. Megacive wodeapy vquals lonasny one, mark, ofT
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Tihle 17-3

Tronbk sheotice for ELAY loferface Oplioa (LAXX-Lirp

Sy nupluem

1. o omeralivn of lemingl
an-line

—_— —

Action

Prodlem Az Trrialvin lele Liinse
Coooees [ons FoIa commreginr fn arongr

1

. Mot reeslvlng v
dara

Level comvarsion

karaLivn

Referenop

Plug LA corrscror inne 34 of
Losic Board

ETA L 1T, comrvarier Jdebe s

3. Mot tiassndling pepel
dara

Level convarss:

TTT. 10 FL& comveriaz et i

4. With oo vt optinas
instilles nok able to
type I };u_"!.rbuuj'li
whe onisline

heysinyhe disabhls

Kewnoard inhibiled by K9TRI
DIEL :q..gl'lil.l F=in ETA

Erplac: B3

(EE TN § B RO R T

Breplacs 14

T3 5411 757 00

Check L2 pin 10 S0 Clear
Eand sipnal trowe muoder

[BESCIUN | RO BT
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CHAPTER 1%

20 mA INTERFACE CABLE OPTTON KITS

{LAXX-LK DEC 10 AND LAXX-L.LH STANDARD|

181 20 mA INTFREFACE CABLE INTRODETCTION
The cily difference betwzen tiese taro cable nplions is the termination connectars at the vuble ends,

The LAXX-LK Dptaon haz o Mate-N-Lok connecter au one end sod o 2838 conpeciordlor interfaging In a TIEC
[0 ol ke ether cwl s shoowr in Figoee 18

From T
N3l Mlate-M-Lok
CHimec e iy Cunnectoer
Fin o, Cwelyr Dhescriprinmm Fin M,
B1-14 Heal Blegative gide of Traasmit Line Pz
1*1-% Whic Mwepdlive gide o Roorive Line P23
MO Uiree Positive side of Tranamit Line Pr-A
M -RE Alack Positive side of Becejve Line . 21

T

Losl:

ECw.RD

43

Logure 18-1

20 mA Leterlsce Cable Option ILAXXK-LEY Pin Assignmenis

|



The TAXX-[.H Ckption kas & Mare-N-Lok connecoer ac cach cable cnd, Refor oo Frgun: 18-2,

Erem Tu
Lavrie Boncd
JA Wire { onpoker
Pin Mo Color Drescripdan Fim Mo,
Pl-2 : Biack Megariveside ol Tranami Cine p2-1
Pl.3 | Red egarive side of Receive Line B2-z
-5 Whire Positive aide nf Transmit Line Fl1-7
Bl-7 Crreen Pozitive side of Receive Line F2-5
Ay &
- |-
Tz
LoGls i 2 Fz T
EneRL™ R * Frpwaarrn
J=
S |
-
Gr-2an
Figure [R-2 20 maA Interface Cuble Option (LAXX-LH] Pin A sslgoments




CHAPTER 19
ACOQUSTIC COUPLER OPTTON KIT (LAXX-LM)

W1 INTRODUCTION T TIE ACDL STLC COUPT.ER

The Acoustic Coupler provides ananierfuce between telephina e daca amd the DECwriter. The caunler is 4 bidire:-
Pl device that converes incosmng data inlo serial pulses azceptahle uyp the ferminal and canverts data Leang-
anted b the termined ineo o daca farmeg conpatible with standard phane requicements. The Aconstic Couple
grremhly i inencporaied inou spezial enver that teploces the standard eover supplied wilh each terminal. The
copuer ensista of 4 Wl pswembly that aceepss (e welephooe hyndset and a zieeil hoard thal containe che
trananeit and receive citueils Uhe coupler interfaces with the Loegic Board through 04, the FTA connector.

MOTE
Tl Avowstic Coupler Option [T AXYT.M ) is comparible
whih LATS wnd LA termilnals with gicher the M772L.
AMITIN, or MTTIN Logic Hoards nstalled. The conpler
does nar tequire it the Expander Oprion housting hii
be installed Tor pewwer operation.

192 'IYPICAL ACOUSTIC COLPLER OPFRATION

Uhe weephone syster is g osingly wire system; thereforg, Lo sionallunecusly transmit and receive over Lhis wire, lwo
Hizlimel frequencies are usel by Accustic Couplers. By uiilizing reveivess with high sslectivity, both Trayuences
van by oressnt an P wine a1 e same time withour aeliccahle inlesferense,



Fagune 19-1 shows o iypecal telephbune dule communicetions configuracion between & DECwriter teeminal and a
cenpoler mstellalion, The Acewstic Coupler Cplion s alwavs conlicured in the onpinatz maode of aperation
straazmiking on 1 k3Tl receiving on 2 kL), The computer, or uny other devics or werminal communicating,
wilh e Agouwstic Coupler Oplion, Lherelfierg, must be configdted 1o the anywer mode (runsmicticg on 2 kH? and
recoiving on | kHz),

-ﬂ-"-'\-\. "1-.
"-a.
FEMOTE COMFUTHR , Fi
- T ,‘:-"
AKFWET MIIE . Y re ; |J|
[FHSH 1~ FRIZUENCIES =2 dHz : . \/
RECEWE FHIRUTRIILE « 1 | b /

/T

ILCAHINE 2 b IMIkA
UHIG RGTE RO
'r:-.:.us'.-u'r FREGLENT CE = IKH2

| SEIWL FRCJQUICHREZ|ICS = 24fr

Iagoee 19-1  Typigal Telephune Comenunicalion Coofipureticen

- -
s AR o P
ST M =

Lazd-1L W

Freguency Shill Kevios (1°SK) 15 used to modulute the truosmithiog requencies as tollows:

Orrigrisig o Mlose
W = I H. = Hi_ﬂ__h = :":'-r'l..in_"l,: = Hil'l.ﬂr:" Fern
1280 = 10 Hz = Tow = Wark = Binary O
Answer Ynde
2025 £+ 1 Hz = High = Space = Binary fcro

2225 4 1t He = Low = Mark = Binary One

1 ACOUSTIC COUPLEE FUNCTIONAT BLOCE THAGEAM

Thr furl:_:1iur|.1] |"|'||:‘\-:_::-'. diilErﬂHl ﬂ::-l' :|'||-: -ﬁ_l.:-;:luﬂin_" {"nu p]tr i:\ :I'l"ll:m-r'l i ngu:n;: I_Eh-!.. ':.Ul]:llll |_|u1.:1 :I-'rn:_:-r'n ||-|.._- ]-h’.'-ll.- I_'II.'H’II':I
ix converled Lo sesial mul (30 vy the UART and applied 1o the Transmi Section of 1he coaepler, The Trasnami
Seetion applics the | ¥Hez carerier and FEK infarmatinr o the speaker in the Moff aszembly. The telephone
nandsct hag a microphane in the moothpices which roceives the data from the Moftfs speaker. This data ia
transmicrwed out over the teiephone line o the other device.

Reomived duta is coupled throuph the speaker in the sucpicce of the telephone ta the miccophone in the Muil. The
Fazceiver Section of the coupler converts the ceceived 2 ki dgnul intg serial oo (31 pulses and applies them 1o
ke WART vn the Logic Bowed, The UART bandles The recgived data it g narmal mannee and applics it wony
el it ] apalion s,



104 ACOUSTIC COUFLER BASIC BLOC K IHAGHAN

The biaziv Bluck dumgrum {or the Acouslic Coupler Option 35 shewn in Figures 19-3 and 19-4, Thess dingroms sre
sirmplfied representanens of the Aeoustic Conpler circuit schomatie (D-AD-T01 2336000, Crrenil designalions
ancd oo oumbers indicated on (hese figures corcelate with correspanding companents ao Uie scheroatic. Buellers.

inverlers, anil wlher componenls thut do ret bave major operational funetions are oinilis] Moo she block
diag rins.

The Achustic Conpler cai be divided into tae functicnal aress:

l. Transmil Jcclion

-

2. R zeeive Settian

AEOLETIC [ e T e —— = — — —
_ Co T
CCURLER CRTION LFCWRITER TERMINAL
-ARA LN | LLE IS BOARE |
| |
1] 5.1
1 — | CFI - I
AT EmATE CHAT
| _I.-"'"F HUFEH 3 FFER |
50 |
=0/ FRIM
| LTINS I
—ZL ZFHONE I ] l
TANLSET i'.lnt‘ll:.ll:l.:r.-

oo
Figurc 19-2  Acnuacic Coopler Functional Block Diwprem
e
I—El —
SERI4L DT FL™ |
PULZES FROWM  —» E’?,bc TRANE 1t | 1T 2
[e]} I

LOGIC EQBFD 2| FT P+ ar g om [ TROHSW TTER|—K +1ﬂEﬁTE-H.:

= [T LH RE

TG FFEAEKER
‘R—I' zHr'LEE; ALLEW ::'J‘T.ﬂ-EFr'
LLIW
A8l TERRIAAL '3 D3k ak TIAMEMITER |
FE&TT TFOM e T i Bl = DUSSELE g *WIICF
I PGIS RN GEN SR
£ 7,k FECEIVER
SECTIEN —

TR hdT

Figure 183 Acoustic Coupler Transmic Secdion Rasic Black Dhagram
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1958 TRANSAIT SECTION

The hasia hicek dizgrerd for tha Transmit Secrion of the acoustic Coupler 3 shown in Fugure 1923, Kevbourd
AR charncters s re anplied rhrough Ineercer L9 PWS s normally cecooved), theo through OR gale E7 o the
Transmicies Freowsiav Selezstor )3, A bicary zera in the ASCIL code selects the 1070 e autput reguency amd a
binury cne seiacts the [ 270 He frequency. Restacor RE3 peomits adjustment of the otpul level thil & applied L
Le smeaker in the Moff assembly. This adjustment matches the circuit board to che Mall.

he Dreca Terminal Bendy (UK sianul from 1he Logie Bowrd when the tecminal goes mol eeady only (which s
avanlirhie foure the M8 oearo, nol from she MT722 or M2 Boards) s covpled threugh W13 1o enhle he
Breas Pulae Generaliee B, B9 This pule generalor prodieees a pegative-gning, 233 ms wide pulse. T cxcends
[FTR pulscs shaewer Gaan 233 mis qnd vranearss DTR poalees 1hat ase longer thae 233 me.

The transmiteer is not permitced oo outpus che 1 kHz carsier signul untl che Recsiver Section of the Acoustic
Coupler hus detected o vaiid carrier on the incoming moeiver lne. This wclion ¢nsuces thal o proper comme-
rocaliane chonnel kas been esiabiiched.

6 HECEIYE SEC DN

Thi =srsioz block g for The Receve Sechion 1s slown in Fygaee 19-3, Tngonming dala from che microphone in
the Moft s applicd theough TE 1o the Prgampiifier B10 The Band. Pase Filcer, enngisting of B2, L3, and the
assodidresd naed 2onirs, assc only 2 KHr sipnals and rejects all others, Timiter E3 removes all noise-induosd
amplitude madulation an che 2 ¥Hxsignal. Ezch sectinn of E4 Forma a diseriminazar that detects the presence of
2025 Hz and 2223 Hr. The autput af caah diseriminacor s 5 wave w hose smopiitude is proportionul ;o whether the
incaomuny sicnal is 4 one or Fero. The discriminztor outputs are applied throueh positive rectifier D1 and oeprulive
rezifier D2 thea compered at L. Ac che amplitude aus of one section of E4 becomes greater tban the other
s2clion, the senal sroduced at £4 pin 7 approdimazees 4 squuce wese, This signal is passed thoouph Sheper 126 (o
ke thet oG oiire wilvs mute precise, then applied to X AND rate 107 swhich acts ke o diode and oniy pesses one-
D™ el Thae spuare wave, producing o series of pulses w1 pin 10 af KAND E7. The other ioput 1o EY {pin B is
conecred 2o the caevier detegt ci=vuioy of the Receiver Sectian, When a valid caeriere is preseal for e cauired
perind of cira, pia 9 Feeonmes Toga aed allows The serigs ol Jaca pulses 10 pass sheongh BT e Q2. The citpou of
2 Lsowoapled chroogh 3 oo che recciver half of the TYART an the Logic Board.

Uhe carrier detoct citcwl Ccomprosed of ES and Q1 alsn msnitars the ouiput of che tao E4 discriminacers. This
crlzclar cimenl does el cime whether the dissriminglor auipot is posilive or segative, Just Lhial theis s anoulpie,
This mucput ig reatitied = T332, Ddand applicd tn FR pind, A acgative ootpuc gignzl is present ac E3 pin | when a
valld carrice is dercctad. This negarive waltage canacs che carrier deteet light on the cover assembly to §lluminate.
The aeputive vintage becomes a hieh lewel through [nverier EB and enables the receiver at Y. This kigh bewel,
which enables Lhe receiver. is also applied through a timer circuit that i composed of EY. K60, and £720. This
ciozuil cuntrols whether the frupsmitter in che weoustical coupler is uble to rranymic.

When Lhe oulpul ol EY pun Bis ut a high level. the transmitter is enubled becuuss (4 is conductinge. Wheo EY pio &
i Lo 8 conducts rerpeyving —12 % froom L pin $ wnd che runemitter s disabled, The cucder monitoriog cieouils
are Uy conrnlling ci-cuils for buch the Traemil and KEeceive Sections of 10e couples, Aler detedling o valid
carvier e gpprosinsiely 3 owconds, e Regeiver Section i etahled and ineoning data is passed ontn the
LART. 1f, while reciving dara, the carrice is losg the Receive Socrion s disabled 0.5 second atter the carrier
dizoannocts. The Transmil Section of the coupler is cnabled after che 5 seconds that valid carmier is detzctes
andremains enubled for about 4 seconds after che carrier s lost during trunsmission.

Thiz ron-syrpmglrical liening Tor coonecling vnd disconnecliog ensures Laul 1be coupler i properly conligured
hefivre it is either transmined or received, 10 lso peroniis @ Tasl disconnecl Jor the Beceiver Seclion so thist
spuriogz noise carmnl enler inla Che cecerver 1 the cucder is Lost, The slower dizconasct oo the Transmit Section
{7 e receivael Garricr is st ) permits wonegn Laey Joesl ol inpo garrier wilboul o break o the output data,

0.5



19.7  TROUBLFSHOOTING
The teanhleshooting chart in Table [9-1 lists the enmmor troubde sympinms 1hat could be chaerved dering
imstallatine cheekour or normal aperacion.

128 LAXK-LM PRLNL SET
The lirures at the end of this chapter are the LAXX-LM print set.
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CHADI'TER X
APL OPTION KIET (LAXX-PK)

2001 AFPL ENTRODLCTLON

‘| he APL Crplion 15 4 distinel character se:, which is one noa wecies of opticnal characler seis thatl van be installed
in g DECwner, Uhe APL Opuon provides o BUCwriter with the abulity to produce the 95 prinling ur spaving
clharaslers in the APL =21 Uhos fealure adds o complele character sel Lo the sasting charagier selan a standard
termiral The twi sels ares The smodard ASC sel aod 1he APT. sel.

The AFL Optoon contuins spesial churacters and symbols not found in a standard set. In addicion, che APL alao
consains che wsndard numeruls (0 thoaoeh 91 and 4 complets alphabet in smull capital letters. (Print ia 5 dots high
and 7 ots wide ruther than 7 ® 7 Jote 25 in u stenducd sized cupital letier)

Murenial Cemang, prict bead confizecution. and mechuoica operation of (be DECwreer 15 unelTected by the
mnsbal e o an Opbicom Charweler Set (OCE) such 35 the APL, The oplivn simply substiules the incomiog
ASCTE charater with g prind heiol patllern thal causes n dilTerenl chanacler or symibol e poml.

Thers dre tao methnds nf changing Troa oo character set 1o 1he atheer by lasal sonerel v2ing frone panel
ewitches or Iy remote anatral otilizing 2edes o the neoming data. Toseal character set selection alaays takes
precedence und owersides all selecrion codes on che incoming data.

Uhe oplwawl character set ciocwit baard hes provisiens for insialling either of two character memory con-
fl;.::ur:llllln'b: e m\rlﬁ_ltllr“[:iqﬁn uges Jwo KOs, while the orhier vses 1hree PR S, I.'_'rl:n|=1'5|||'_|.' the RIMMy np=
rase coslly thaa the PROMa (hecause the storage of the charagoer parieen iz actually a plwvaical charaeceristic of
‘he ¢hipl aund only beoome cost cfective when many acte of the same character stvle are to be proprammed.
PIZOMs are less expeasive Ibeciuse they have u proprammable memoryv) wod wre wsually only used when o smull
pumbegr ol lermirds are baving o dislinelive character st mstalied, Thas s bevause the programming ol ¢l eash
FROM s relatively bigh and o ool juslifable Tt licgs oumbers ol PROM S

The ATT. Optn (T AXK-T'K] b5 wlways mstalled o U ROM conligucnan,
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W1 OAPL FUMCTIONAL DLOCE DIACKAM

Figors 20-1 shows the functional block disngrum of the Optionad Churuenes Set rspecilicully, 1he AFL Oprion)ir a
tvpical instullation. The major JilTereocy betwsen this insiallution vod insialleiicos Jor the ather DLECwnier
opsions is ske poinl o1 which tbe Oplicoa] Character Selsampies the duwe oo the M08 Lagic Board . Mesl viber
cplons ulilizs w bidiesctivnal line sha rvoniioes the invaming churacler duea oo e lioes between the UART apd
the Chucweter Bufler. These oplions alse utibice the Do Aveilable signel a2 o strobe wa raasler enher incuning
chaneeters out of the UART or apliva-genecaled chacacters mto the Churweter Boller. Figuee 20-1 shows the
Oplionel Charscter Sel moniecing [he dots after the Character Buller. Therelore, all olher oplions heve per-
lureried their fuactions (neecliog snessipes or eodes Jor curclapee celurns, spacing. ur Bne feed »1 Sl the data s
stk e 1o the OS oplon, This incomisg dacs, whether serl wo 680 (rom an externel supeee ar lagal ke yboard
ke, ts wahlesd Trom e Togoe Board in the Bapander Oplion Mounsing Beand and is present at the rput n e
Ol Cracaguere Rel ac Tecacion Fo This data also eopdaipg Lhe column cownt eodes trom the Colomn
Inerement Coonler na che Logic Board. These chree lines represenc B of che 10 passible pesiticns of the peins hewd
in cach characier cell und are used by the eption ta synchranize ke T-columa dot ewipit Tut gach chariagier wilh
the print hewd's actval physical pesition, The APL BOM Cor Q08 PEOM) converlsrhe T-hit ASCTT daa e che
print heed doo paitern Tor AML characters. The ASCL-0-APL conversion is shown in Figore 20-2.

I he veipul of che BOBMs s spplied o Line Dovers where the Kemsle Comipal Circeyiz samiples the lines g
decodes Ternete communds thit switch fom une chamacter set wo the ather, The pogle SO [NET switches 1n APT
and Lhe cande 81 (018 swilchaes o slunducd ASCLL

The Leociel Cotitrel Circwit mioniges Che posiliens of the front panel THAR SET LOCK switch and the ALT
CLAK SLI0L switch, These switehes pravide operalar canlool over the selecrinn of whick character e wiil print
wnd ererride all s2t selec ien cosdes on the incosing data line. When the CHAR BET [OCK switch is in the up
pustlaen. the wmeuming dala can ganbeal set seleetinn irrespective of the pogicon of the ALT CHAR SLT switch.
Depressing Lhe CHAR SET LUKCK switeh sacablizhes ioeal eentral and locks the eption into the sel established
by the position of the AET CHAR SET switch. If the ALT CHAR RET switch is up, the stundacd ASCLL qel is
seleated; when doaen, che A PL (or C0CS) st s selected.

The Character Ser Conirol Logic deterrnioes which set Lhe wrminul will point and. ifthe APE is sclected, lisables
the Line Lroivess on lhe M3728 Logic Boand @l enables che Line Dzivers on the apeion. Caonversely, it the
stipdacd ASCT] s 15 selegled, [he optlion Tane Treivers are disahled and the Togic Board Line Drrivers wre

eris i e,

The vhiaracies e sclected (whether by local ar remace concrelyia indicated by the illuminstien of elber the Moo
piane] ETTr o ALT lizghts.

MG AL BAsSiC BLOCK DIAGRE AN

The kst Mok ageam Mo che Chptional Characier Se0 (AT Opriunl s shownin Figoee 10-3, This diagramis a
stmplificd repeesaodarion o the aptional character aer cirewid sehematie (D-CE-W7732-0-1]. Circoic designtions
and pie nombers iadicated ar Figure 2003 aorrelate with correaponding companents on che schemutic. BufTers,
inverters, and other compancnts at 9o a0t have major operational functions are omicted from the Slock
diagram. The diseussion of this option is divided inta two major aections: character stocaprs und chareeler set
aelecrion.

Md CTHARACTER STORACGE

Chue of tava charactzr starage memery coolipursoens can be mstadled v the CGUS boaed. T the APT. Option,
ROM: in sockets L10 und LLL slore the Jol patlern for sach charagier m the APT sec. For any other ser, three
FROMs cun be progrumioed Joc o viigus seland wsialled o snckes B4, E7, and EL2Z The jnstallation of LIS is
dlen required when using FEOMs, Only one configuration is installed at a time.
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B e A PE. O, 7-bic ASCTT character codes and 3-bit aolome position date is applicd to the APL BOMy
FI0, Ell. The dot pactern for each ASCH character is substituted with the dot patters. for the APL churacter by
the ROMs {E 1O stores vpper und lower cuss Letters wod L1 stores che fSpuces and oumberz 1 Figece 20-4 shows
the print heud deot patterno lor the ASCL character "H™ and its eormssponding APL synbel delin (A,

Bolow cach churucter ace the K.OM daiu words that ace requited to print cach chacacter, Fhe information o rows
-7 deline w cuw of the choacweler and the mformation in ow 8 determines whether 1be chacacier is printekle ur
non-prinlihle Csuch ws o cunirel character), As the print heud moves aeross the U0 volumn inergments Ll nigke
up eavh characier, the Column Ingreineal Counter on the Legie Board ceipuls posilionicg data Tne cach of the
sevenn powdihle arining leeaizong Because colusns Band ¥ are wlwats blapk, enly theee hinans~-coded lines arc
required Tor proper spacing heraeen shacneiecs 1o define 1he remaining cighl column inerzments. The three
calumn pasition Tines plos the ARCTT Tings gre applied gither directly oo the ROMs or throgh storuge Laleh LI 2
o the three PROMs, ifchey are uged. The gighr pngsihle cndes are wsed by the ROMs a5 odd oesses to acvess the
praper dn pectern for the coingiding head posicion. For example: if an ASCLLH "™ 15 wpsil and The AP Cplion
i= fnstalled, the ASCI] "H™ code acoesses the "A™ Tocation in che APL KoM and the hesd posiiign gddigsses The
column increments starting with eclomn 0 and cantinuing to columo T AL guluma 2 the dod pacern eode
sovessed s U0 000 which cavuses The solenaids in the print head to produce the dof display as shoan inealuma 2.
Alter vhe beod rewches column 10 (which i3 wotually solemn O ol the nest character), another ASCIT charazreris
'ru.:ld',.' o b cpeserled Lo APL wod the Colymn [nerement Coumcer is hack it zero. Icad].' to etarct nd.-dn:aﬁ:ing the
increments i [he new charweles. [}iasineed B The eight sow of cach character determines whetber the churacter
ig a printahle eharacler (e, any character or command char cavses the pring bead te meved. Al noo-printuble
cnneral aommands gre detected in the character ROMa on the Logic Bowrd. Character sel swileling comninds
pertaining wr the opricn (80 or 8§17 are alac detected by these ROMs and the dot infoermation is applisl e fhe
aptinn on the Bidirectinreal SEL lines that ace connected 1o the opticn at che outpus ol the Line Thiver: B2, EL

Jumpsers W3, Wd, and W5 [which are rocrmally iostalledp cun be used to selectively override che characoer sab-
stitution: fram cicher the ROMs or the PROMs, Nonmally, wilh the QCS se selected, an ASCT churaover is
audornuticaly substituled with a ¢haracrer Trom (he opaenal siorage localine. But by otilizing thes: jumpers,
seregtve parls of the uplivnal gliaracoere stocage zan he remoeted From this automatic substitution. W hen o ceclnin
partien wl e S sel 15 prevenced from being aceessed. the characters are then taken [caam the slunducd shiris-
Ler sel siored oo the BEONR an the Tooeic Board.

Tahle 20-1 Tises varians jumper conligecutions lor beth BOM and PEOM conligueatiens. as shawa by thia tahle.
with Tumper W3 instulled and W4 wod %5 vul eul the seleciion ol ender Ue upper er lower case characrers
swored in the aption’s ROMs or FROM: 5 prevetied. This means thal cven of the OCS zet is selectzd. che print
head partern tor these npper and lower cage charaglers ars always raken from the atandard character set and only
ihe fgures wad nuembers of 1he QU8 el will print.

Even though Jumpers W3 W4 or W3 cun be cut wnd ehmote purt of the OS5 Trnun heing seleeved, when the
009 05 selected the frone pane]l ALT CHARACTLEE SET light still iluimiraies us iT no jumper weee 2ut.

mEs CHARACTER SET SELECTION

The selection of either of the churwcier e fnstatled 0o TXECwriler car: he eonienlled Tocally or remetely. Local
switchire is controlled bv the pusitions of the Toon pagel CHAR SET LOKCK and ATT CHAR BET switchea.
The curput of Lhese switches cunegels 9 The sgnand resel pens of Primary Enable flip-flop B8, Remuoie switching
comiral 15 cunnecled v by glock and dala aing of E& The set ané reser sipnals take contrel ever the sygnals un Lhe
vleck and datz inpuiet pins nF FR When the CHAR BET LOCK switch s depressed und the ALT CIIAR SR
awilch is un, FE s by The Tew signal on pin 4. This aetion places o high level on pio 12 ol he OCS Congsed Dipe
Mup 1:8. The OF CTK signal an pin L] of ER clocks this high out on pin 9 of Bk, Ax the high level an pin %95
applicd through EL3 wo dlominace the frone punel ST CHIABEACTER SET Gabht, o Tow Tewel from pin & s
applicd w0 pie9 of AND zate E13. This low level prodoazs 2 high on pia 10 nf E83 which helds the Line Didvers
(EZ and L33 oo the QU board disabled and enahles che Line Tarivera on the Logic Board to pass the dot putiern
of the standard chazavter w21 (o Tae pring head drivers.
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IMhe ALL CHAR SET switch is deproseed (while che CLEAR SET LUER sweilel iain the dnvn position’, o resel
sigria] 1z ppplisd o L% pin | and the nest pulse trom the Ophen Clogk rrinslens a low Tevel thrpugh FRoniopind,
I this instence Lae low an pin 9 exticpuishes the ST CHARACTETR SET while the high ievel an pin & wioses
the AL CHARACTER 3ET light te illuminute, Uhs bigh level isalsn applied 10 pin 9 of ANy gawe F13 where
b cormbsings wilk o kigh level peneraced by the PROBM Select E2 1o produce tag concrgd signal that disables e
Ling V3rivess on |he Logic Board and epazles the [ang Drivers on e Oplion Board. Thusz, rhe doc paztern far i
uphoeid cluarcter o senl Lo the head drivers 1o ke priooed.

Fapure 2003 shonws why Jumpers W3, W4 and WS have such an overnding €flecl on the selection of the OCS set.
When the (24 18 selected My hether by locul ur remole commundl, the inpul to EEY an pin % is ulwuys a hih level.
Anotaer hueh levelis cegquired on pin s to Joree the desired Low level un che output of 1E thet causes the OCS bane
Crrivors ro enerpiee wnd supply the volicna) chicaster, 1T pin & of L13 iz held Low thoowgh LY Uke O0CS can nesver
be zelecled becpuse Lhe vutpul ol E13 iz always Toreed 100 high level which enables the Line Dirivers 0w ke 1 ngis
Beurd, The Level oo pin ® g esthlishad by Trom Select B3 and che W3, Wd, aml W3 jusnper configosacion. The
"= Geleet B2 places o Iow evel nonoeae nf the chree cutpot lines for cach printaihle charecter. The low Tevel-
g theog o cone o Lhe jumesers oo QR gace B9 where it is inverted and applied as & high fevel o E13. Cutting
all I pusper in This signal path prevencs the Prom Select outpuc from qualifving A N pate LY. Lherelere,
ARYLIME & jumper iz et all characters Fram che section of 1the PEROM the umper s in sedes with da g prinl
bBeczuse the low oot nf Prom Select for che section chosen oever Jurees L13 high,
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Remare character ser selection, when the CHLAR SET LOCK swilch s up, is acvamplizlied eilher by ingerling
command codes in che incomine Jaca o1 by utilizing che sehib level b moeuck ASCTL ¢liaravier sode,

Repending upen Lhe conlizucation on the Logde Buard, the eighih level Bl s weed either as a swilching command
or oz parity eccor delecion. Uhe LAXX-PR s shipped ceud v for installation inge 3 system that otilizes the cighth
Silas o parilr ecrac b Shauld parly errar vecur wheo [he 05 sel is glected, the npoion’s substitution is
:nkibiied and the lopic beard soninels the inserien of the parity geror prantout indicacion.

Phe vwean comnined gosdes wsed o Cchange chacacler sels ane Shift Tn (8T - O17,). shift inco standard character set
froom alle=vate CAPL or 58 characier set and shift out {80 - O16y) shift out of scandard characcer set inte
alteraale. These lao cammands are deended by che character ROMs on the Logic Beard and are senc ta the OC8
hoard wiz me intecennnesting hidireotional lines (sections 1, 2. 3, &, and PRINTABLE). Thes: bnes are decusded
by E& and, depending on the command, o Jow level signud s opplied to QK guve B9,T0 wre SO command s
deteped, o Juw is appled co the dota inpul of ES (pio 2) aod the CHAR TEST sigeal feem che Toogic Boerd is
wgesd Lovgluck thiz Lo thraugh e pio 12 ef GOS Cooloul Mip-flop B8, The OT CLK signal clocks ihis Inee thraugh
L&, Dorcizg 7on Y ow and pin 8 igh. The oplion swilches ool of he staindard chiacacter set and inda the allgenate
sel, When Ure 50 code 5 reveived, Lhe aclion b siodlac: pio 2 of B3 s now Bigh and is clocked theowgh both Aip-
Meap sgctioms Lo cigge L oplion [ swilch back ante e slandiand charcler e

NOTE
If the cighth bit method of control is wsad, provisioas fer
mnitoring parity ecrors Ace climioated.

Whern Lhe agil leves codde s used o swilch character sels, Jumnpers B0 and W2 msl be ool apsd Tunpers Wa and
WU rst b anstalleal Thiz aelion cemoves U effect of ST other swilehing coplrols (evenr Tronl panel swilches
leave el now] Woith Wa ipstalled, e level ol bit & is apphed dieeatly o The dacy inpu {pin 123 of QS
Conn, B This level s dockel [hrough BR by the OF CT.K <ignal and cffects 1he option josc Tike any other
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e VRO ESEHLWFN TG
The troubleshoating zhars in Tahle 2)-2 lista the common irooble symptoms that could be abserred during
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T LAXX-PH FRINT 5ET
The igures af the ond of this caapter are the LAXX-PK princ sec.
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Gluseary of Abbreviations

25E

ARD
AMF
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KBD
KEH
kilz
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lable A-2

MPC3 EMBO2

MPC3 EMBOS

MPLCI BMEN

MPC: BMEDS

MPCZ BMBGS

MPCS EMBOY

MPCA ML
MEC3 MEO]
BT MBOT
MT3 M0
MPC3 MR

MITLS MBS

Buficred Memmy Bic 2

Butfered Memoany B 3

Buile od Mewicoy Bit 4

Buifeced Moimery Bit 5

Buffered Mz Bit &
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Me=meery Hig 0
Mermery Bit O]
Mernory Bil (2
Mernory Bil 93
Mewmnry BLIH

Memury i 05

E330 ot Eal-i
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E55-R oz E& IR
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Ex8-10 o

Eal-1
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L&1-11

Fyh-d ur Fald
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Fif o R&l 4
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Bskd ur Eal-y
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L1, SIME Hell etz o . is '!- o __;ake_r o
BULL SQURCH 15 W Lo Bell “114 T5.1, Speaken
UMMM Erim LF Maotor T5.4 LF Maoiur
FHASE Tex LF Matur I53 EF Maler
PHALE 2 T [F Motar T:-R LE Mot
201 1:7 Bolznaid Drover Quepets to 1lead
Eolenoids
BAPLEE HEACE TiulTered Mlemory il O Fri4 o BRI E49-9 E2]-2
E31-15. FI5-15
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E31-11. El3-14

E49-3. E21-2

E31-13.El5-12
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Sennl Clogsany
-;'h-unmnic Drﬁ.m;-:-n Source - [Crestinachon
ML MBAG Memooy But 06 ESS-LI;I o -
LEal-l0
MPE MPOT Merory B 07 ESE-LL or -
Eal-L1

MFC4 LR EE1. Clear Beil E44 Elp3

MPC4 CLE C/B Clear Circrizs oe Batrows L44-16 R11-11

MRS CLIE DA Cloan Dty Aowailable Bdd.7 E&D-11

ML CLIE FLe Clear Head Diive Eralle E4-13 F3%-11. E30-11

MPECA CTIRTWIT Clear Linrslive L4417 E31-]

MPFCa CLE KB Clear Kearboard Held 441 EA1.10

MPCA CLR S8k Clear 508 (EE ) El523. R4
E304

MP OS50 Clocked Selactor 04 Fda.] E41-|

MBCA CHi Clock el Selacror 04 Fas.2 E4q1-2

P ST Clocked Seleovor 04 Faa.3 r£42-13

MM CS0E Clockad Seleeror 04 Faad L3T=

ML Clockad Seleere: 4 Fass L3T-%

7 IR RC s Clockad Salector 04 Ead-i

MICACE £ ol Selector 04 L45-10 El73

M4 052 Clo e Belecian 14 kd&.11 lid4.14, L@

MM4CH]Z Clockad Selector 04 EHi-113 E11-14, 14

MIA Ch14 Clocked Selevior 04 Li46-14 E4x-5
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424

M3 CR1T Llesikogel Seleciur 2 F46-17 LE54
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Takie A-2 (0l )
Rigwal Glowary

— i mm e meem s ———

bnrimroic Definitbon Bouree Fhestinl At

MPC4 LOADCEA Laad liavacts Buffer Address E44-1 Esz2=
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WHLA SEIP Skip Li40-11 E5G0-1
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Tuble A-2 (Cont)

Sigral Clossary
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