1.0 M-8000 INSTALLATION

1.1 LINEVOLTAGE SELECTION

Before connectingthe M8000tothepower mai ns, check t hat thevol t age sel ecti onswitchonthe
rear panel i sset totheproper voltage. Thisswtchislocateddirect!|ybel owt hepower cordconnector.
I f youareconnectingtheunit to110-120V. A C mains, the switchnust beset sothat “115V' i s
vi si bl e. For connectionto220-230V. A C power, thesw tchnust beset sothat “230V' isvisible.

The swi tch setti ng may be changed by usi ngasmal | screwdriver, paper clip, or fingernail. Mke
certainthat thesel ector switchisset fullytotheproper si debeforeconnectingthe power cabl e. Do
not changethesettingof thisswtchunl essthepower cordis unpl uggedfromthe nai ns out| et.

Wirning: Attenptingtooperatetheunit wththevol tage sel ecti onsw tchinproperly set
A nay resul t i nseri ous per manent darmaget ot he equi pnent and/ or seri ous per sonal i njury.

1.2 RECEIVER CONNECTION

Any good qual i ty communi cationsreceiver wil |l sufficefor usew ththeMB8000. However stability,
sensitivityandsel ectivityarethenost i nportant attri butes of agood RTTY communi cati ons
receiver.

The best point of connection to your receiver woul d be t he Record or Line output.
I f your receiver does not provide such outputs, then you may connect the M 8000
“INPUT" to the earphone or speaker outputs using the two conductor phone plug
(supplied) and an appropriate | ength of two conductor wire. Shielded wi re should
be used for this cable.

M-8000 SN-
[ J [ J [ J [ J COVPLESWITHLIMTSFORACLASSBCOMPUTNG
Ve \ DEVICEPURSUANTTOSUBPARTJ, PART150FFOC
( ) RULES AS OF DATE OF MANUFACTURE.
+ STEMS

MEG. BY DIGITAL ELECTRONIC SY. +
LEVEL INPUT
1 1 AUX PRINTER VIDEO
L & 2 2
= 0 0 Q@@ EEEB. (CEEEDY (G
~E I i _—
Connect t o Record Qut put of your Connect t o your VGA
communi cati ons recei ver. Vi deo noni t or .

Universal M-8000 1



m RECEI VER | NPUT LEVEL ADJUSTMENT

The M 8000 provi des for aw de range of audi oi nput | evel s fromrecei vers. For proper operation of
theunit, however, it isinperativethat theinput | evel of the M8000 be set tocorrectly natchthe
recei ver tobeused. Thisisquitesinplydoneasfollows:

1 Gonnect the audi oout put (record, |ine, speaker, phones, etc.) fromyour receiver tothe 11 NUT
of the M 8000.

2 Turnonthe M 8000 and r ecei ver.

3 Tuneinafairlystrong RTTYsignal (precisetuningisnot inportant at thispoint).

4 Adjust the LEVEL 1 control ontherear panel whil e observingthe on-screen“l NPUT 1" | evel
di spl ay bar. Thel evel control shoul d be set sothat thedisplayedlevel isat theborder between
thetwo greensegnentsonthel evel bar. Asnall flat-bl ade screwdri ver shoul d be used t o adj ust
t he LEVEL control .

5 Repeat t he above procedure for the second i nput by usi ng | NPUT 2 and LEVEL 2 and obser vi ng
the “I NPUT 2" | evel bar.

NOTE: Donot over-drivetheinput stages of the M8000. |nput | evel s whi chcause aninput bar
level tolight thebright redsegnent (at theextreneright of the bar) nay degradethe
perfornmance of theunit.

1.3 VIDEO MONITOR CONNECTION

The nost i nportant consi derati onisselectingavideononitor istoensurethat it isconpatiblewth
t he M 8000 out put. The M 8000 generates afull 640 x 480 16 col or anal og VGA gr aphi cs di spl ay
withanonmnal horizontal frequency of 31.5kHz. andavertical frequency of 60 Hz. The M 8000
enpl oys t he wi del y-used 15 pi n m ni - Df or t he vi deo out put connect or.

The qual i ty and shar pness of t he di spl ayed i mage depends upon t he resol uti on of the vi deo
nonitor. Thisresolutioniscontrolledbytwofactors: video bandw dt h and phosphor dot pitch.
Wt h bandwi dt h (neasured i n negahertz (M+.)) the hi gher the nunber, the better the perfor-
nmance. Wen conpari ng dot pitch, however, the |l ower (snaller) the nunber isthe better the
qualitywll be. Adot pitchof 0.31nillineters (mm wll givegoodresults.

Wien sel ecting avi deo noni tor for use wi ththe M8000, renenber that monitors w than FOCPart
15class “B’ certificationhave beentestedtotighter EM and RFl em ssi on st andar ds t han t hose
wthaclass“A emssionrating, andas suchradiatel essinterferencetoshort-waveradi osignals.

You nmay want to consider investinginanulti-sync nonitor at this point. Wilethese
sophi sti cat ed noni t ors conmand a prem umpri ce, their flexibility nay prove worthwhil e as hi gher
resol ution di spl ays becone nor e preval ent.

The video moni tor i s connectedtothe “MDEC jack ontherear panel. |f your videononitor is
equi pped wi t h a connect or ot her than the 15 pi n mini - D, then an adapt er nust be usedto nate
your connector withthe M8000. These adapters are oftenavail abl e at | ocal conputer stores.

m THE VI DEO SCREEN

Thetop 26 rows of the screenarereservedfor di spl ayi ngrecei vedtext. Bel owthisareais agraphics
tuni ngindi cator section. |nnodes wherethesetuningindicators arenot usabl e (Mrse, DataBit,
FAX or Pagi ng nodes), this sectionof thescreenisautomatically convertedfor use as di spl ayi ng
addi tional text (graphicsinFAXnode). This conversiontotext nay al sobeinitiatedmanually, by
user command, t o provi de a 301 i ne by 80 character di splayinanytext node, i f thetuningaidsare
not needed. The bottomtwolines of the screenareusedas status|inestodisplaythesettingof the
vari ous operating paranet ers af f ect ed by t he control keys.
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2.0 OPERATING CONTROLS
2.1 POWER SWITCH

The power tothe M 8000i scontrol | edby atoggl esw tchl ocatedbehi ndtheright handrack handl e.
Upis QV downis OFF
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BUFF M/S TUNE EI INPUT cw
Q@ Q@ [ ] [ ]
INPUT AGC TIS BW DOWN DATA sc U N IVE R SA L MK sP TUNE CASE PRINT Bl RUN
. O COMMUNICATIONSTERMINAL O O
IDLE SYNC DATA TUNE
PGM ATC VFT CHAN VAR O . O . . GRAPH ALPH CLEAR F1 F2
\/ \J
| |

2.2 KEYPAD FUNCTIONS

The M 8000 uses 30 push-button keystocontrol thenajority of operatingfunctions. Sone of these
keys ar e capabl e of provi di ng mor e t han one f uncti on by usi ng t hemi n conj unctionw ththe F1 or
F2 keys. These al ternate functions are acti vat ed by pressingthe F1 or F2 key and t hen pressi ng
the appropriate nul ti-functionkey. Wenoneof thealternatefunctions (Flor F2) isactive, theF
LEDW Il blinkandtheappropriate Fonthestatuslinew !l al soblink. Thealternatefunctionenabl e
wi Il turnoff as soon as any control keyis pressed. Todisabl ethealternate sel ecti onwithout
performnganalternate function, sinply pressthe appropriate Fkey asecondtine.

Wienever akey i s pressed, ashort beeptone (1000 Hz.) will be heard. |f the pressed key has no
functioninthe sel ected node of operation, or if thelimtstothefunctionof that key have al ready
been reached, then al ower frequency tone (500 Hz.) wi Il be heard. These tones can be enabl ed or
di sabl ed by t he user i nt he PROGRAMf uncti on.

Pressingand hol di ngcertainkeysw || causethefunctionof that keytorepeat, just asif thekey were
pressedandrel eased multipletines. Keysthat dothis are notedbel owby the {repeats} i ndication
after thefuncti ondescription.

The functi ons associ at ed wi t h several of the keys have ‘ vari abl € capabilities. Wenthese keys are
pressed, inadditiontoperformngtheindi catedoperation, thestatuslineindicator for that
functionw || behighlighted. Wienastatus|linefunctionis highlighted, the UPand DOMkeys
nay be usedt o stepthroughthe avail abl e val ues or vary t he val ue of that function. The sel ected
functionw Il renai nhighlighteduntil another control keyw thvariabl e capabilityis pressedor the
VARKkey i s used t 0 sel ect anot her vari abl e function. Keysthat operateinthis nanner are noted
bel owby the {vari abl €} i ndi cati onafter thefunctiondescription.
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MODE

F1+ MODE

F2+ MODE

SPEED

F2+ SPEED

SHI FT

F2+ SHIFT

N R

uP

I NPUT

F1+ | NPUT

AGC

T/S

F1+ T/S

F2+ T/ S

BW

DOVWN

F2+ PGM

ATC

VFT

F2+ VFT

CHAN

F1+ CHAN

VAR

Universal M-8000

LEFT HAND KEY ARRAY

S eps t hrought he avai | abl e oper ati ngnodes i nt he f ol | owi ng sequence:
Baudot, ASA |, Packet, PACTCR Sitor-A Stor-B, Autor, FEG A FEG S
GVDSS, ARQ M2, ARQ M4, POL- ARQ ARQ E, ARQ E3, ARQ S, SWED,
ARQG- 90, ASYNC, SYNC, ACARS, POCSAG GOLAY, PICCOLO, FAX
and Mrse. {repeats} {var.}

D rect entry of node.

Short-cut, expert node.

S epsthroughthe avail abl e st andar d speeds of operati onfor thesel ected
node. {repeats} {vari abl e}

DO rect entry of speed.

S epsthroughthesixpre-set shiftsof thehighor | owtonesetsor through
t he seven pre-set tone pai rsinthe nodemnmode. {repeats} {vari abl e}

Drect entryof shift.

Sel ect s bet ween Nor mal and Rever se sense of t he denodul at or .

I ncreasestheval ueof thecurrentlysel ectedvari abl e paraneter. {repeats}
Swi t ches bet ween audi oi nput 1 and i nput 2.

TurnstheD Versityfunctiononor of f.

Sel ects AQCof f, AGConor LIMter.

Sel ect s t he dermodul at or Tone Set as hi ght ones, | owt ones or nodemt ones.
Sel ect s ext ernal denodul at or s.

D rect entry of Marktonefrequency.

Modi fi es t he BandW dt h of t he denodul at or filtersfromthe NOM nal val ue
instepsrangi ngfrom-3(narrowest) to+3(w dest). {variabl e}

Decreases theval ueof thecurrently sel ectedvari abl e paraneter. {repeat s}
Accesses t he nenu-dri ven pr ogr amm ng f uncti on of t he M 8000.
Turns the Autonati c Threshol dd rcuit onor of f.

Sel ect s t he Voi ce Frequency Tel egr aph derodul at or mode ( FDV) .

D rect entry of Spacetonefrequency.

Steps through the avail able VFT tone channels within the

sel ect ed channel i zati on node. |f VFT denodul ator i s not in use,
CHAN sel ects the desired ARQ M2 or ARQ M4 channel to nonitor.
Sel ect st he desi red ARQ M2 or ARQ Mt channel tononitor.

St eps t hrough t he vari ous oper at i ng par arret er s whi ch ar e capabl e of
vari abl e operati on: MXDE, SPEED, SH FT, BWor novari abl e functi ons.
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RIGHT HAND KEY ARRAY

SRO (Speed Read Qut) I niti atesthe speedeval uationfunction.

ucs (Unshift On Space) Turns the UOSfunctiononor off inall Baudot based
codes. INAA | sel ectsparityoperation. | nPacket sel ects"passal |l packets".

MO SO (Mark Only - Space Onl y) Enabl esthe Mark filter or Spacefilter tooperate
al oneor bothfilterstooperatesimltaneously.

FR-L (FRane Left)

FR-R (FRarre R ght)

TUNE Activatestheautomaticdenodul ator filter tuningfunction.

F2+ TUNE Activatestheautomaticfilter tuni ngandspeedsettingfunction.

CASE Manual | y st eps t hrought he cases f or Baudot - based RTTY nodes: Fi gures,
LettersandNational . (National i nthree-shift al phabetsonly).

PRI NT Sel ectsthe printer out put nodet o be:
OFF, O\, SPC(space character), S C(sel-cal) or SQJ(squel ch).

F1+ PRINT  Causestheindicationsonthestatuslinestobesent totheprinter.

F2+ PRINT Activatestheretro-print function. Thel ast 2048 charactersrecei vedare
placed in the printer output buffer and a printer sel ection of
ON is assuned. Theretro-print functionw Il turn off whenthe
printer buffer enpties. Wiileretro-print is active, the status
line will indicate “PRN=RET".

F1/ F2+ BI Gontrol the operati onof theBaudot - based Bi t | nver si on decodi ng functi on.

RUN Sartsor stopsthetransfer of recei veddatatothevi deoscreenandprinters.
Thisfunctionoperatesonlyinthefol |l ow ngnodes: SYNC(dat abit) and FAX

GRAPH Setsthefront panel LEDbar-graphtoindi cateeither theaudiolevel to
thetonefiltersor theoutput of the Mark/ Spacefilters.

F2+ GRAPH  (ontrol swhet her thevideodisplayw |l be80x26text characterswith
graphictuningaidsor 80x30text withstatuslinesonly. Wenthedi spl ay
i ssw tchedfromonefornat toanother, thescreenisautomatically cl eared.

ALPH Sel ect s t he desi r ed Baudot or Baudot - based code ALPHabet s of :
ITA(ITA2), TLX(Tel ex), ML(Mlitary) andCYR(Gyrillic).

F1+ ALPH Shitchestheliteral codeconversionoptiononor of f.

CLEAR d ear st hevi deodi spl ay screen.

F1+ CLEAR Qearstheprinter buffers (except inFAXnodeit cl earsthescreen).

F2+ CLEAR (dearsthespectral display.

Inadditiontotheabovefunctions, eachof theright-handcontrol keysis| abel edw thanunber (0-
9) or letter (AE). Thesekeys areal sousedfor nunericentryand/ or programm ngfuncti ons.
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3.0 LED INDICATORS

BUFF
DATA

| DLE

PRI NT

M S

SC

SYNC

SQ

I NPUT

VK

DATA ERROR

AUX
ow
sP
TUNE ERROR

=
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I ndi catesaprinter buf fer overfl owconditi on.
I ndi catesthat datai s bei ngrecei ved by t he M 8000.

When r ecei vi ng synchr onous codes, t hi s LEDt urns onwheni dl e or phasi ng
signal s arebei ngrecei ved.

I ndi cat es whendataisbeingtransferredtooneor bothof theprinter
out put s.

I ndi catesthat the LEDbar-graphi s di spl ayi ngthetuni ngl evel of the Mrk
and Spacefilters. Thesignal shoul dbetunedfor maxi numdefl ectiontothe

rigt.
I ndi cat es receptionof auser-programred Sel - Cal .

When r ecei vi ng synchr onous codes, thi s LEDi ndi cates theunit has
acqui redt he proper phasi ng and sync t o decode t he si gnal .

Wienthi s LEDisonit indicatesthat thesquelchcircuit isopen, thatis,
sufficient signal isdetectedtoal | owdatatoflowtothevideoandprinters.

I ndi catesthat t he LEDbar-graphi s di spl ayi ngtherecei vedaudi ol evel
present at theinput totheunit’spre-filters. Best operationisnornally
obt ai ned when one of t he LED s under thewhitebl ockisillun nated.

I ndi cat es recepti on of a MARKt one.

Dat a bei ng recei ved by ni cr opr ocessor does not neet speci fi cati onsel ect ed
by node and speed control s.

Reservedfor futureuse.

I ndi cat es when a “key down” Mor se code si gnal i s det ect ed.
| ndi cat es recepti on of a SPACE Tone.

I ndi cat es i nproper tuni ngor reception.

Thi s LEDw || bli nkwheneither the Flor F2functionkeys areacti ve.



4.0 SCREEN INDICATORS
4.1 STATUS LINES

The bot t omt wo di spl ay | i nes onthe M 8000 are usedt o di spl ay t he st at us of t he vari ous operati ng
par anet ers whi chare control | ed by t he operati ng keys, as wel | as ot her perti nent operati ng
informati on. Eachportionof thesestatus!inesisdedicatedtodisplayi ngaspecifictypeof indicator
as shown i nt he exanpl e bel ow.

DV IN1ACC H GH NOM MrS UGS F1 MK=2125
BAUDOT 75 170 NOR ATCITA PRN=ON F2 SP=2295 12/ 25 14:36

4.2 TUNING BARS

At thel eft si deof thetuni nggraphi cssectionof thescreenarefivebar-graphtypeindi cators. These
arel128stepmul ti-col oredbarsw thagray background. Thetoptwobarsindicatethel evel of the
audioinput totheunit. Theindicationonthesebarsis af fectedbytheout put of thereceiver
connectedtotheinput andthesettingof theinput | evel control sat therear panel . Theri ght nost
col or di spl ayed correspondstothefol | ow ngi nput conditi ons:

ALL GRAY virtuallynoaudi oi nput

RED extrenel y | owi nput | evel
BROWN [ owi nput | evel

BLUE slightlylowinput | evel
GREEN proper i nput | evel (I owrange)

LT GREEN properinput | evel (hi ghrange)
YELLOW slight Iimtingof input signal
LT RED full linmtingof input signal

These i nput | evel tuni ng bars may be renoved f romt he di spl ay wi t h opti onf our under t he Vi deo
nmenu i nthe progranmm ng node.

Thel ower threebars servetoassi st intuningtherecei vedsignal byindicatingtheoutput | evel of
the Markfilter, Spacefilter andanaverage of t he conbi ned Mark and Spacefilters. These bars,
| abel ed as MARK, SPACEand MK+ SPrespectively, indicatethetuningstatusasfollows:

ALL GRAY  virtuallynofilter out put

RED ext renel y poor si gnal or tuning
BROWN poor si gnal tuni ng

YELLOW fair signal tuning

LT BLUE good si gnal t uni ng

LT GREEN optimmsignal tuning
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4.3 SPECTRUM DISPLAY

The mi ddl e area of the tuni ng graphi cs sectionis occupi ed by afrequency spectral display. This
di spl ay gi ves avi sual i ndi cati onof thefrequency spectrumappliedtothedenmodul ator filter inputs.
The anal ysi s cover s t he frequency range of approxi nately 1000 Hz at the |l eft endto 3000 Hz at t he
right end of the graph. At the bottomof thedisplay aretworeference narks. Theoneonthel eft
corresponds tot he | owt one nark frequency of 1275 whi | e t he ri ght one corresponds tot he hi gh
tone mar k of 2125. The posi ti on of these referenceindi cators are approxi nate | ocati ons onl y and
shoul d not be used for finetuningasignal .

Alight redbar will appear agai nst t he gray background at a posi ti on correspondi ngtothe recei ved
audi o frequency. The hei ght of the bar will correspondtothe amount of tineasignal of that
frequency i s present. The di spl ay does not present any si gnal anplitudeinfornati onandas such
isnot atruespectral analysis. Thedisplayisweightedsothat signal sof relatively brief duration
are suppressed. Inorder toobtainsubstantial frequency peaks, the duty cycl e of each di spl ayed
tone nmust beintherange of 35%t o0 45%m ni rum As aresult, signalssuchas S tor-Aand SND
ARQw | | not produce a usabl e spectral di spl ay because t hese si gnal s have an i nherent transnit
duty cycl e of 50%or | ess, al | owi ng an aver age of 25%or | ess per tone.

Innormal RTTY operationtherew || betwodistinct peaks onthe display. Thel ocation and
separationof thesetwovertical barsw Il indicatethe approxi nat e frequency and shift of the
recei vedsignal. Thecloser thetwobars are, thenarrower therecei vedshift is. Thefarther abar
istotheright, thehigher thetonefrequencyis.

As you sl owl y t une your recei ver across an RTTY si gnal , t he bars of t he Mark and Space t ones wi | |
nove acr oss t he di spl ay. Large or sudden changes, however, nmay t ake a f ewseconds toregi ster.
Additionally, it wll takeseveral secondsfor thedisplaytodecayafter | eavingthesignal. |f youw sh
to /mmedi at el ycl ear the spectral display press F2thenthe QLEARDbut t on.

Renenber t he hei ght of the bar i s i ndependent of the denodul ator filter output and does not
i ndi cat e proper tuni ng of thesignal .

4.4 X-Y TUNING SCOPE

Theright si de of thetuninggraphicssectionisusedfor asimil ated X YRITYtuni ng scope di spl ay.
Thi s squar e green box has two di spl ay | i nes whi ch i ndi cat e t he out put anplitude of the
denodul ator tonefilters: Ahorizontal linefor the Mrrktoneandavertical linefor the Spacetone.

Proper tuningisindicatedbythe horizontal and vertical |ines beingat maxi muml engt h and
per pendi cul ar to eachother. Asw ththe other graphic displays, | arge and/ or sudden changes i n
tuni ng nay not be i mredi atel y refl ectedinthe di spl ay.

The X/ Y di spl ay uses bot h aver aged and i nst ant aneous denodul at or filter output signal stoderive

the di spl ayed pattern. Asaresult of the averaged si gnal factor, pul sed or keyed si gnal s, such as
SI TOR- A, Packet and SWED- ARQnay result inadistortedor erratic scope pattern.
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