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COPYRIGHT NOTICE

Thisdocument is copyrighted by The Imaging Systems Group, 1998. No
part of this publication may bereproduced, transmitted, transcribed, or stored
inaretrieval systemof any kind without prior written permisson of Thelmaging
Systems Group.

TRADEMARKSAND REMARKS

All trademarks used in this document are the property of their respective
owners,

CentronicsisaU.S. registered trademark of Centronics Data Computer
Corporation.

Versatec isaregistered trademark of Versatec Corporation.
DISCLAIMER

Thevendor makesno representationsor warrantieswith respect to the contents
hereof and specialy disclaimsany implied warranties of merchantability or
fitnessfor any purpose. Further, the vendor reservestheright torevisethis
publication and to make changes from timeto timein the contents hereof
without thevendor’sapproval inwriting.

ATTENTION: TheV 36 plotter generates, usesand can radiateradio fre-
quency energy and, if not ingtaled and used in accordancewith theinstruction
manual, may causeinterferenceto radio communications. It hasbeen de-
signed to comply with the requirementsfor ClassA computing devices pursu-
ant to Sub-part Jof part 15 of FCC Rules, which are designed to provide
reasonabl e protection againgt suchinterferencewhen operatedinacommercid
environment. Operation of thisequipmentinaresidential areaislikely to
causeinterferenceinwhich case, the user, at hisown expense, will berequired
totakewhatever measures may berequired to correct theinterference.




LIMITATION OFLIABILITY

Thelmaging Systems Group’stotal liability to the purchaser, or to any third
party, for damagesfrom any and dl causeswhatsoever, regardlessof theform
of action, whether in contractor in tort, including negligence, and any
infringement of proprietary rightsor property of any third party shal, inthe
aggregate, belimited to purchase priceactually paid by the purchaser for the
product relating to the damages. Thelimitation of liability provisonsof this
agreement reflect aninformed voluntary allocation of therisks (known and
unknown) that may exist in connection with the provisionsof the goodsand
services provided hereunder by Imaging Systems Group, and that such
voluntary risk alocation representsafundamenta part of theagreement reached
between Imaging Systems Group and the purchaser.

Imaging Systems Group shall not beliablefor any specia, direct or indirect,
incidental, consequentia, exemplary, punitiveor any smilar or other damages
of any nature suffered by the purchaser whatsoever including, without limitation,
lossof useor lack of avallability by thepurchaser fadilities, including itscomputer
resourcesand any stored data, lossof profitsor revenue, or other commercial
loss, or any claimfor contribution or indemnity in respect of any clamsaganst
the purchaser, regardless of whether Imaging Systems Group has been advised
of thepossibility of such damages.

Thelmaging SystemsGroup Inc.
911 28th Street NE

Calgary, Alberta T2A 7X1
Canada
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INTRODUCTION

11 GENERAL DESCRIPTION

The Imaging Systems Group Inc. V36 Thermal Plotter is a high-speed
plotter suitable for office or field use. Using the latest technology,
this 400 dpi plotter has been optimized to plot on thermal film or
thermal paper without the need for inks, toner or chemicals. With
the ability to accommodate 36” media widths, the V36 can handle a
wide range of plotting requirements.

Interface parameter settings and other menu functions can be
accessed from either the front panel or the remote host. Itis capable
of printing at speeds ranging from 1/4” per second to 1” per second.

The V36 prints in both raster and character modes, and contains a
96 ASCII character set. Itinterfaces easily with Versatec, (optionally)
Centronics and (optionally) SCSI data sources.

1.2 MEDIADESCRIPTION

The V36 uses roll thermal paper, and certain thermal film media.
Media width is 36 inches. The V36 accommodates regular thermal
paper, papers with a protective top coating, and thinner field-grade
papers.

Contact The Imaging Systems Group Inc. for film recommendations.

1

1-7



INTRODUCTION

1-8

1.3 ABOUT THIS MANUAL

Please read this manual before using the plotter, in particular the
Installation and Operation Chapters.

Pay special attention to warnings, cautions and notes. The following
conventions are used in this manual:

WARNING: Indicates possible bodily injury if procedure is not
followed exactly.

CAUTION: Indicates possible equipment damage unless procedure
is followed correctly.

NOTE: Indicates a general rule for a procedure, or an exception to a
rule.

This symbol indicates an area of possible concern due
to static discharge into the circuitry. When you see
this symbol in the manual, please observe proper static
precautions to minimize damage to the circuitry.

V36Revr1.098
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SPECIFICATIONS

2.1 PLOTTER CHARACTERISTICS

Plotter Width:
Effective Plot Width:
Resolution:

Bytes per Scan:

Command Mode:

Media Formats:

Plot Media/
Consumables:

Stepper Motor:

Front Panel:

36 inch carriage
Up to 35.52”
200/400 dpi
Upto 1776 bytes

Plot mode
Print mode

Roll

Thermal sensitive paper and film
Paper: Roll

Film: Roll

Micro step technology

Full function alpha-numeric LCD

1-9



1| INTRODUCTION

Front Panel User
Functionality:

Front Panel Detection:

Plot Speeds:

Interface:

Options:

1-10

Vertical scaling
Contrast control
Hysteresis control
Manual plot speed
Plot width (byte count)

- variable up to 36”
Test plot, Test print
Form feed length adjust
203/406 dpi select (emulate)
Online/Offline
Manual advance
Manual cut/Auto cut
Mirror image

Media out

Top-of-form (TOF)
Auto head temperature
feedback

Media measure

Manual selectable speeds
- 0.25” per second

- 0.50” per second

- 0.75” per second

1.0” per second

max speed paper

Versatec Greensheet (Standard)

Fanfold paper guide
Media catcher
Centronics Interface
SCSl Interface

V36Revr1.098



SPECIFICATIONS

2.2 POWERREQUIREMENTS
Auto Range Input: 110v-220vAC 60/50 Hz

Current: 13 Amps nominal @ 110 vAC
6 Amps nominal @ 220 vAC

2.3 PHYSICAL CHARACTERISTICS

Dimensions: Height: 39.5”
Depth: 20”
Width: 46"

Weight: Net 150 Ibs.

24  ENVIRONMENTAL CHARACTERISTICS

Operating Temperature: 32° to 95°F

0°to 35°C
Operating Humidity: 5% to 95% Non-condensing
FCC Approval: Class A/CE (pending)

V36Rev1098 1-11
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INSTALLATION

3.1 UNPACKING

Although shipments are thoroughly checked for completeness by
Veritas, confirm that your plotter has the following:

1). Power cord.
2). Two spindle hubs (3" core media).

Confirm that any specified options are present, such as the data
cable, media catcher or roll media.

Inspect the plotter and components for any damage that may have
occured during shipment. Report any damage to the carrier of the
shipment.

CAUTION: Keep the box and packaging for potential shipping later.
During shipping or storage, place a length of thermal paper between
the printhead and roller. This will prevent damage to the printhead if
the plotter is powered on, and will stop dents from the printhead/
roller contact over a period of time.

1-12 V36Rev1098



Figure 3.1. V36 components
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34 INTERFACE SETUP

Plug the power cord into agrounded AC outlet only. Avoid sharing an
outlet that isal so powering other noise-generating equipment.

TheV 36 canbeset for shortline (TTL trangstor totransistor logic) or longline
(differential) interface. Theplotter isshipped withaVersatecinterface set for
longline unless otherwise specified. Theshortlineinterface can beused for
datacablelengthsup to 50 feet.

For Centronicsinterfaceingalation, SeeAppendix A. A SCSl (smadl computer
systeminterface) isavailable. Please contact Veritasfor information.

Changing theinterfacelinesetting
1). Loosenthumb screwsoninterfaceboard asdescribed in* Repair
Procedures’ Chapter 6.
2). Locatetheribbon cable.

3). Unplugthecablefromitsshortlineandlonglineand plugitinthedesired
line connector asshownin Figure 3.16.

4). Slidecard back in card cage dotsand tighten thumb screws.

CAUTION: Do not attempt to plot or form feed without the print medium
ingtaled. Thiswill damagethe printhead and void thewarranty.

V36Revr1.098
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35 MEDIAINSTALLATION
Ingaling roll paper/film
Toingdl roll paper/film:

1). Releasethelid by pullinglid latch towardsyou and upwards (see Figure
6.3). Repeat for other side. Openthe plotter lid by lifting upwards.

2). Pushthe spindlehubsinto place on each end of theroll.
3). Placethe spindlehubsinto the spindleblocks.

4). Placetheroll sothat the paper feedsfrom the bottom.

1-15



1L inTRODUCTION

Figure3.17. Paper/filmingallation
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5). Guidethe paper over the platen roller and under the black cutter bar
and feed out thefront.

6). Wheninstalling any thermal paper, ensurethat the coated side of the
paper ison top.

Figure3.18. Mediaovertheplatenroller

V36Rev10.98 1-17
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Figure3.19. Roll paper path
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OPERATION

4.1 POWER SUPPLY PRECAUTIONS

Turnthe plotter power switch OFF before doing any of thefollowing:
1). Unpluggingtheplotter.

2). Cleaningtheprinthead.

3). Opening theplotter for maintenanceor service.

4). Placing handsor toolsnear any interna parts.

WARNING: Therearevoltage hazardsinherentin the printhead power supply
and ACinput wiring. Takereasonable precautionsto avoid electrical shock.

CAUTION: Take care not to discharge static into the plotter.
Thismay cause damage to the integrated circuits or to other
el ectronic components. Usean approved method of dissipation
or touching agrounded source.

4.2  USING THECONTROL PANEL

Toturnthe plotter on, pressthe main power switch at the back right side of
theplotter. The plotter will go through itsboot-up sequence, then thedisplay
will read: IDLEM1withthe ONLINElight on. Whenthe ONLINE lightis
on, the plotter isready to receive datafrom the host. No changesto control
pand settings can bemadein ONLINE mode.

Thecontrol pand isshowninFigure4.1. It consstsof anLCD display, three
condition lightsand six buttons.



43 CONTROL PANEL

Figure4.1. Control panel

BUTTON FUNCTION

ON/OFF LINE Toggles between ONLINE and OFFLINE modes.
The menus cannot be accessed while online/idle
except for the plot kill function (CUT MEDIA
button) which only works if the plotter is receiving
and plotting data. Once offline, the user can form-
feed, advance media, move through the menus or
cut the media.

FORM FEED Will cause plotter to form-feed while plotter is
OFFLINE, up to 99 inches.

MANUAL ADVANCE Will advance media when button is pushed and
held, while plotter is OFFLINE. Also used to select
or deselect a menu item to access sub-menus.
Deselecting will save settings.

CUT MEDIA / Will cut media while plotter is OFFLINE. This
ARROW UP button is also used to move to the previous
selectable item when selected. If an item is
selected, the flashing arrow will be displayed and
current settings for that item can be changed. This
button will also cause a plot to be terminated while

plotting.
TEST PLOT / This button is used to move to the next selectable
ARROW DOWN item. If an item is selected, the flashing arrow will
be displayed, and current settings for that item can
be changed.
MENU SELECT Allows movement to the next available menu

screen when plotter is OFFLINE.
" .

1 W A~ & 1 () b
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OPERATION

44  MOVING THROUGH THEMENU SELECTIONSUSING
THE CONTROL PANEL

Plotter must be OFFLINE.

Menu Select

Accessesuser modesand function menus. Scrollingisfromfirsttolastonly.
Arrow Up (Cut media) or Arrow Down (Test plot)

Movesthearrow up or downto theitem youwishto change. Whenanitem
isselected, pressing up/down arrow button causes changesto selection.

Manual Advance
Selectsand desel ectstheitem you wish to change.

Desdlecting anitemwill cause changesto be saved.



NOTE: An itemisselectablewhenanarrow isdisplayed, and changeable
when arrow isflashing. You canonly moveto another menuitemif thereis
oneor moreequa (=) signselsawhere onthe screen. Holding downtheupor
down arrow key whileamenuitemisselected, will scroll through theitem
optionsuntil amenu limit has been reached or thearrow key released. Torun
atest plot: Press ON/OFFLINE, press menu select until you reach the test
plot screen, scroll down using down arrow key, press manual advance to
selectitem, pressup arrow key to changefrom“NO” to“YES’. Theplot will
begin after about 3 secondsand will automatically changethemenuitemfrom
“YES’ backto“NO” oncetheplotisfinished. The CUT MEDIA buttonwill
terminate aplot during plotting and will continueto kill jobsuntil aremote
form-feed or end of transmissionisreceived.

45 CONTROL PANEL FUNCTIONSAND SETTINGS

Control panel settings are saved as presetsfor either USER M1 or USER
M2. Presetsareinitially set to defaultsfor al menu functions.

Changesto function settingsare stored upon pressng MANUAL ADVANCE.
Changes areretained even whilethe main power isoff.
Torestorethedefault settingsfor both USER modes, turn the power switch
onwhilepressing downtheMENU SELECT button.

User Mode

Allowsthe user to select between two user defined settings (eg. User Mode 1
for film; User Mode 2 for paper). To accessfunctionsin either user mode:
Select ON/OFFLINE, press MENU button until user modeis displayed,
press MANUAL ADVANCE to select, arrow will flash, press up arrow,
deselect item by pressng MANUAL ADVANCE again.



OPERATION

Contrast

Changestheoverdl darknessof theplot. ThedefaultisOand changesup and
downto+4 and-4. After performing atest plot or plot job, determineif the
contrastisacceptable. If theoutput isextremely dark, very faint, or irregular,
first check that themediasettingiscorrect (see*Media’ section of thischapter).

If thecontrast till needsadjusting, changethe contrast setting by pressingthe
up or down buttonsinthe CONTRAST sub-menu. Starting at thelowest
value, adjust the contrast onevalue at atime, testing after each adjustment.
Thisisparticularly important when using lightwei ght papers or paperswith
unknown specifications.

CAUTION: Thermd plottingtechnology involveshightemperatures. Incorrect
mediaor contrast settings can damage the printhead or other componentsand
void thewarranty. Mediadamage can also occur.

Speed

The speed function adjuststhe speed of the plot output. Thedefaultis1/8”
per second. Thespeed limit for filmmediais1/4” per second Themaximum
speed for agivendpi setting isapproximately 2" per second in 200 dpi mode
and 1 /4" per second for 400 dpi mode. Changethe speed by selecting the
speed option in the appropriate menu, and moving up or down the scale by
pressing theup and down arrows. Deselecting will save changes.

If theplot speediserratic, or if output quality isunacceptable, lower the plot
speed. Such problemsmay arisewhen dataentersthe plotter at asower rate
thantheplotter isset for. Thisismost likely to occur onthe MAX setting.
L owering the plot speed enablesthe plotter to match theinput rate of dataand
producesasmoother, better quality output.



WhenthemediasettingisFILM, the plotter adjuststhe speed for maximum
qudity, printing at 1/4” per second (see* Introduction” in Chapter 5, for more
details).

Plot type
Allowsfor mirroring of plot.
Test plot

The TEST PLOT function alowsthe user to generate atest plot. Six inches
of plot are produced in acheckerboard pattern. Thisenablesthe user to see
if theplotter iscreating apl ot image, feeding the paper correctly, andif contrast
level sand mediasettingsare acceptable.

To changefromthedefault TEST PLOT setting of NO, pressthe up buttonin
the TEST PLOT sub-menu to display YES, then press the MANUAL
ADVANCE button to enablethetest.

NOTE: Plot creation takes about 4 seconds before plotting.

Media

Allowsthe user to select supported mediatypes. Thedefault settingis®No
Top Coat Paper”, displayedas“NOT.C. P’. Notethat if you areusing other
media, you must adjust the mediasetting. Incorrect settings can damagethe
printhead. If unsureof themediaspecifications, start at theNO T.C. Psetting
andthenincreasethe settingto T.C. PAPER if necessary.



Changethe mediasetting by pressing the up or down arrowsinthe MEDIA
sub-menu. Select LT PAPER (light paper), HV PAPER (heavy paper), or
FILM. Notethat in FILM modethe printhead’snormal setting for contrastis
raised. Thisrequiresasdower plot speed (see Speed section of thischapter).
Do not usefilm settingson any other mediaother than film.

CAUTION: Thermd plottingtechnology involveshightemperatures. Incorrect
mediaor contrast settingswill damagethe printhead or other componentsand
void thewarranty. Mediadamage can also occur.

Scan width

Unlessyou areusing RLTER (remotelineterminate) commands, plotter scan
width must be set to the same byte count asthe rastered datafrom the host.
Setting the scan width higher than the byte count of theraster datadoes not
createawider plot. Settingthescanwidthincorrectly resultsin skewed output
asthedata“wraps’ and finishesthe scan onthenext line. Thisconditionis
easily seenontheplot (seeFigure7.4.)

DPI/BPS

Controlstheway the datais accepted from the host and how to terminateit.
Thedpi isthenumber of dots per horizonta inch and the BPS (bytes per scan)
controlswherethe dataisterminated at the end of every scan.

The 592 BPS mode generatesa 24” wide plot at 200 dpi.
The 888 BPS mode generatesa36” wide plot at 200 dpi.
The 1184 BPS mode generatesa 24” wide plot at 400 dpi.



The 1776 BPSmode generatesa36” wide plot at 400 dpi.

Changethe scan width setting in the scan width sub-menu.

NOTE: 200 dotsper inch (dpi) issimulated by doubling up every dotina
given scan and plotting two scans on paper for each scan of data.

V-Emulaion

TheVERT RESfunction adjuststhe vertical resolution of theplot (along the
medialength). Thedefault setting is400 scans per inch (equal to 400 dpi).
Notethat the horizontd resolutionisdetermined by the printhead dot density,
whichis400dpi.

To change, select the V-EMULAT menu and select up or down arrow to
desired emulation. Desdlectingwill save settings.

Scding

Used to compensate plot length measurement due to tolerancesin media
thickness, roller diameter and head pressure. Theamount of changeisup to
+/- 120/64” or +/- 1.875" of plot. Thedefault settingisO.

Changethescaing setting by pressing theup or down buttonsinthe SCALING
sub-menu. Theup button accesses positive (stretch) incrementsfrom 3/64”
t0120/64” (1.875").



FFLength

Adjuststhelength of mediamoved (ininches) if amanua form-feed, remote
form-feed, or anend of transmission (EOT) isdetected, up to 99inches. The
default settingis5inches.

Top -of-Form (TOF) Adjust

Advancesthemediafor aset distance after atop of formisdetected. Thisis
to compensatefor manufacturer’ sdifferent placementsof the TOF mark from
theperforation.

End of Transmission (EOT) Cut

If enabled, amediacut will be performed after aremoteend of transmissionis
detected, and at theend of aform-feed.

Nib Save

Thisoption can prolong head lifeif plot bordersand vertical linesare used
often, sincethey are usually plotted in the same horizontal position onthe
page. By moving thelocation of the vertical lines between different plots,
wear isspread out to the different areas of thehead. NIB SAV E can enable
the plot to be shifted on different plots horizontal ly between the sides of the
pageor canlock down the positioning to aspecificlocation. When enabled,
theplot shifting will occur on aremoteform-feed or end of transmission.

Hysteress Adjust

Adjuststhe contrast (darkness) of any dither pattern excluding solid black.



THEORY OF OPERATION

5.1 INTRODUCTION

TheV 36 plotter usesthermal technology to imageincoming datadirectly to
thetherma sendtivemedia. Theplotter e ectronicsreceivetheincoming data
and sendsit tothethermal printhead. Once acomplete scan of datahasbeen
loaded into the head, the scanisimaged onto themedia. Thenthemediais
advanced for the next scan. Thiscycleisrepeated until all the datahasbeen
imaged.

The scanismade up of 14,208 bits. Each bit within the scan addressesan
individua nibintheprinthead. Plot patternsare generated onescan at atime,
each scan consisting of ahorizontal row of black dots. Each dot position
correspondsto one particular bit inthe 14,208 bitswhich make up the scan.
If abitis”1”, ablack dot isprinted onthe mediain the position corresponding
tothebit positioninthebuffer. Selected nibsare heated, causing athermo-
chemical reactionwith the coating of themedia, resultinginablack dot.

52 PLOTTER FEATURES
Platendriveroller

TheV 36 plotter usesoneroller driven by astepper motor to perform two
functions

1). Mediamovemen.
2). Platen surface backing pressurefor the head.

Thisresultsinfew moving partsand high reliability.



Mediacutter

TheV 36 plotter isequipped with an automatic mediacutter. Thecutter conssts
of ahardened steel cutting whed that isdriven by astepper motor and drive
cable. Thecutter can be activated from thefront panel if setinmenu or from
aremote end of transmission (EOT) through the Versatec interface.

Top of form detect / mediaout

TheV 36 plotter containsadual optical sensor pod that combines mediaout
detection and top-of-form (TOF) I-mark detection. Thesensorsuseinfrared
light, éiminating mechanica switches.

Thetop-of-form sensor consists of afocused infrared beam and receptor that
reactsto black top-of-form marks. Thereceptor sendsa“stop form feed”
command tothelogic circuitry if amark stopsthe beam from reflecting back
into the receptor.

The paper sensor consistsof an unfocused infrared beam and receptor. If the
receptor receives enough reflected light, the receptor will send no command.
If thereflected light isbelow therequired level, the receptor sendsa*” paper
out” commandtothelogiccircuitry and plotting stops. NOMEDIA isdisplayed
onthecontrol pandl.

Top-of-form marks must be positioned on the media according to the
specificationsshowninAppendix F.

Interlock switches
TheV 36 plotter isequipped withtwo lid latch interlock switchesto prevent

theplotter from operatingwhenthelidisnot fully closed. Thispreventsdamage
tothethermal printhead.
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Datarates

OF
| ON

Thefollowing table showstherequired input datafrom the host tothe V36 to
support the different plot speeds.

Plot Speed Minimum DataRate
0.125inches/sec 88.8 kB/sec
0.25inches/sec 177.6 kB/sec
0.50inches/sec 355.2 kB/sec
0.75inches/sec 532.8 kB/sec
1.0inches/sec 710.4kB/sec
maximum 1065.6 kB/sec
Print mode

Whenthe host assertsthe PRINT mode signd, the plotter can generate ASCI|
characters.

ASCII charactersare produced as pl ot patternson amatrix through the use
of aCharacter Generator ROM. When one complete print line of ASCI -
coded dataisreceived, thedataisconvertedinto plot patterns. Each character
lineisexecuted over 40 plot scans.

The 96 ASCI| charactersare coded asshownin TableE.1. Control codes
areshowninTableE.2. (seeAppendix E).
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FUNCTIONAL BLOCK DIAGRAM
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APPENDIX

CENTRONICS INTERFACE

Thefollowing arethetwo transfer formatsthat can be used with the optional
V36 Centronicsparallel adapter:

1). ToplacetheV36inraster mode, thefollowing 3 bytes (hex) must be
sent to the Centronics adapter card:

1B, 2A, 00

Oncethese 3 bytesare sent, rastered plot data can be sent to the pl otter at
any of the bytes/scan menu settings.

OncetheV 36 isset to raster modeit will remaininraster mode until theinit
line of the host Centronicsport ispulsed or the plotter power iscycled. This
will return the plotter to print mode.

2). For moreflexibility, a6 byte header can be sent before each scan of

rastered data. Thisheader allowsvariable bytes/scan plotting, aswell as

other commandsdescribed below. Theformat of the 6 byte header is:
1B, 2A,72,XX,YY, 01

where XX = high byte of bytes/scan
whereY'Y =low byteof bytes/scan

NOTE: Make surescanwidthinmenuisset higher or equivaent to rastered
data




Example: Tosend aplot that israstered to 200 bytes/scan, send thefollowing
6 byte header before each and every scan of 200 bytes:

1B, 2A,72,00,C8,01  00C8 hex =200 decimal

For aplot consisting of 1776 bytes/scan, send
1B, 2A, 72,06, F0,01  06FO0hex = 1776 decimal
Other commandsthat can be sent to the V36 Centronics adapter:

1B, 41 remoteclear

1B, 42 remotelineterminate

1B, 43 remoteend of transmission
1B, 44 remoteform feed

1B, 45 remotereset

TheV 36 plotter also obeys standard control characterswhich must be sent
whentheplotter isin print mode:

04 end of transmission
OA linefead
oC formfeed

NOTE: Print modeontheV 36 meansthat all bytesthat arereceived by the
plotter areinterpreted asASCI| charactersand printed at 444 characters per
line






