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20" Momtor User’s Manual
Introduction
About This Manual This manual provides mformation about the installation, operation and

routine of I 1

The specific models covered are
histed i the following gmde To order additional copies of this manual
contact Intecolor and request part number 998008

Rockwell 4utomation Intecoior Corporation
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20" Monitor Overview

Models Covered The following table lists the monitors discussed m this manual Refer to
the followmg Figures section for drawings of the respective models

Intecolor 20" Monitors Table

Monitor Model Number Package Type
20" Varnable Scan (30-82kHz) E20FBC XXX Benchtop
20" Vanab e Scan (30-82kHz) E20FCC XXX C osed Chassis
20 Vanable Scan (30-82kHz) E20FCD-XXX Open Chass s, Short Mode
20' Vaniab e Scan (30-82kHz) E20FEC XXX Desktop
20' Vanab e Scan (30-82kHz) E20FFC XXX Open Frame
20" Vanab e Scan (30-82kHz) E20FPC XXX 9U Pane mount
20" Vanab e Scan (30 82kHz) E20FRA-WA2 Speca Rackmount
20" Variable Scan (30-82kHz) E20FRC XXX 10U Rackmount
20" Vanab e Scan (30 82kHz) E20FRD XXX QU Rackmount

2 Copyright © 199 Rochwell 4u omation Intecolor Corporation



Model Numbering
Convention

20" Monrtor User’s Manual

This section explams how to interpret the model number of the 20

montor The following diagram 1dentifies the sections of the model
number

Model Numbering Convention

Configuration

210 Standard with HD-15 Video Interface
220 - Standard with HD-15 and 4BNC Video Interface
Other - Custom configurations

Enclosure Type
CRT Type | EC Desktop
D - Mu twire Yoke FC - Open Frame
F Invar Dfocus S/S BC - Benchtop

CRT diagonal size
(inches)

PC - U Panelmount
RC - 10U Panetmount
RD 9U Rackmount

CD - Open Frame Short Model
RA WA2 Special Rackmount
CC - Closed Frame

_._.I “E" signifies “Monitor’

Corporation Copvright © 1997 3
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Figures

20" Desktop Enclosuire (EC)

20" Open Frame (FC)
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20" Benchtop Enclosure (BC)

Rockwell 4utomation Intecolor Corporation Copvright © 1997 5
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20" 9U Rackmount (RD)

20" Open Frame - Short Model (CD)
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20" Closed Frame (CC)

Rockwell Automation Intecolor Corporation Copvright © 1997
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Unpacking and Installation

Unpacking the
Monitor

Before unboxmg a new monitor, mspect the shipping carton for damage
If damage 15 visible, iImmediately contact the shipper and request
assistance Otherwise, proceed with unboxing

WARNING: Unboxmg a20 monitor requires hfting the unit,

which can weigh from about 551b to over 1001b,
dependmg on configuration and enclosure, from
floor level to a height of about 3 t To avoud the
danger of personal injury, it 1s recommended that
the lifting be done by two persons

After unpacking, retamn the onginal box and packing matenal n case the
monitor must be shipped to another site or returned to Intecolor for any

reason

The monitor shipping carton contains the following items

Monitor

This User's Manual

6ft AC power cord (when specified)
6ft video cable (when specified)

Package of mounting hardware and labels (panelmounts
only)

Note: An optional nlt and swivel base for a monitor with

desktop enclosure may be shipped 1n a separate box
when UPS packaging 1s used

Copyright © 1997 Rockwell dutomatrion Intecolor Corporation



20" Monitor User’s Manual

General Guidelines When wmstalling the monutor 1t 1s important to take account of
. environmental factors at the site which could affect performance It 1s also
for Installation mportant to constder possible effects of equipment operation on personnel
and on other equipment nearby Following the guidelines given 1n this
section of the manual will ensure that the monitor provides safe and
reliable service

General Guidelines .
for Installation (con’t)

Determine the power requirement for the monttor to be nstalled
by consulting the specification sheets appendix Ensure that
sufficient power 1s available from a single phase AC outlet at the
site

Determine the space requirement for the momitor by consultng the
dimensional drawmg for the appropriate enclosure type Ensure
that sufficient space 1s available around air mlets and outlets to
provide the circulation necessary for cocling Never allow air
passages 1n the enclosure to become obstructed

Dust and smoke particles can cause problems, since they are
attracted by the unt’s high voltage components and can collect at
ventilating holes 1n the enclosure and nterfere with cooling Even
units which are supplied 1n sealed enclosures can be ndirectly
affected, since their enclosures are fitted with closed loop heat
exchangers or air condittoners which have their own air vents
Accordingly, where dust and smoke are problems 1t 1s especially
important to keep air vents and fan filters clean

Determine the maxmmum ambient temperature for the monrtor
by consulting the specification sheets at the back of this manual
This maximum 1s a function of the type of enclosure supphed with
the monitor Ensure that the ambient air temperature will not
exceed this maximum A user supplied fan, heat exchanger or air
conditioner may be required to meet this condition 1n industrial
mstallations of the console, rackmount or panelmount units into
customer supphed enclosures

Magnetic fields in the environment can cause distortion of the
monstor’s display Avoid situating the unit near the sources of
strong fields, especially large motors, transformers or power
busses, whenever possible Rack cabinets and consoles which are
made of steel can b gnetized through the use of arc
welders 1n their construction and by other means

It 1s a2 good 1dea to degauss a steel enclosure before installing a
rack mounting, panel mountmg or open frame monitor in it Even
the earth’s magnetic field can cause mnor distortions of the
display 1 some cases

The monitor 1s normally equipped with 2 high contrast anti-glare
screen surtable for operation under normal indoor hghting
conditions Operator adjustable brightness and contrast controls
are provided on monitors supplied 1n free standing enclosures to
compensate for vanations in ambient ighting

Some monitors are supplied to customer specification without
glare treatment and/or without controls In any case, situating the
monitor screen in the glare of direct artificial light or sunhight
should be avoided

Leave the monitor’s enclosure or cover In place at all tumes
during operation The cover affords protection agamst high
voltages nside the momtor and inhibits radho-frequency emissions

Rockwell 4 I} ]
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which might interfere with other equipment

The Federal Cor 1ons Cx on has prepared a
pamphlet which addresses the problem of radio frequency
nterference to radio and television reception, which should be
Ited in case of probl with such interference This
publication, “How to Idenufy and Resolve Radio/TV Interference
Problems” (Stock #004 000-00345-4) may be obtained from the
US Government Printing Office, Washington, DC 20402
Determine the mimmum and maxinum ambient humidity for the
momitor by consulting the specification sheets at the back of this
manual Ensure that the hurmdity of the ambient air will not
exceed these mits In very dry environments, static charges build
up very readily Proper grounding of the equipment through the
AC power cord can help reduce the likelihood of static discharges.
which may cause shocks and damage electronic components

Note: X-ray emissions from Intecolor monitors are lower

than the maxymum levels allowable under the US
code for television receivers

10
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Rack Mounting

20" Momitor User’s Manual

The rack mounting versions of the 20" monitor are designed for
mstallation 1n a rack cabinet that conforms to E[A standards for equipment
with 19"(483mm) wide panels This section apphes to both the 10U and
9U rackmount units

The cabinet must be tall enough to accommodate the monitor’s panel
height of 9 or 10 rack units, 15 75’ (400mm) or 17 5"(445mm)
respectively, and deep enough to accommodate the monstor's depth while
providing rear clearance for cabling and air flow A cabmet with depth of
22" (555mm) 1s sufficient

The monitor i1s designed to be supported in the cabinet by telescoping
shdes Shde mounting points are provided on the lower sides of the
monitor chassic Thase mounting pomts are designed to accommaodate
General Devices Co Chassis-Trak® Model C-300-S or equivalent shdes
Shdes of this kind are available from Intecolor in 18" and 24’ lengths,
with or without 6" extenders

Note: The mounting rails that run vertically along the mside
edges of the front and rear openings of EIA rack
cabmnets can be of two types “Wide * ratls have holes
spaced 5”(12 7mm) and 1 25”(31 8mm) on centers,
in 2 repeating pattern  These rails are prevalent in
Europe

“Universal” rails have holes spaced 57(12 7Tmm),
625”(31 8mun), and 6257(31 8mm) On Centers, M a
repeating pattern Thus, the “Universal” rails have a
hole pattern that contains the “Wide” pattern but
provides an additional hole at the m dpoint of the
pattemn. “Universal” rails are most prevalent in the
us

In addition to the installation procedure, the following subsections also
mclude addimonal information about the 10U and 9U monitors

0

Corporation Copvright © 199~ 11
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10U Rackmount Monitor

The 10U monrtor has two sets of mountmg points for shdes located along
the sides of the chassis
e  Upper mounting points (identified by “R”)
Used for most installations These pomts are located 1 75
(44 45mm)) above the bottom edge of the chassis and front panel
e Lower mounting points (identified by “W’")
Provided for specific customers with special mounting
requirements These points are located 1 22 (30 99mm) above the
bottom edge of the chassis
In addition, the front paneli has two pairs of holes
e Lower pair
Located 0 85 (21 59mm) above the bottom panel edge If
mounting the unit m cabinets that have  Universal™ rail patterns,
the lower pair may be used for retamner screws

Note: Retainer screws prevent the unit from being pulled out
on nts shides accidentally they are not ntended to
support the weight of the umt

e Upper pair
Located 148 (37 59mm) above the bottom panel edge This
upper pair 1s available for custom mounting configurations
Retainer screws can not be used when mounting i a cabmet with
“Wide” rail hole spacing The reason 1s that the retainer screws
used mn installations of standard cabinets would interfere with the
retamner screws that hold the shdes to the front rails

10U Rackmount Monitor

Copvright © 1997 Rockwell 4utomation Intecolor Corporation
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This monitor can be mounted 1n E1A racks that have rails with exther
Universal or Wide hole patierns

The monitor has a single set of mounting pomts for shdes The shdes are
located 3 55 (90 17mm) above the bottom edge of the chassis and front
panel

There are two holes located 1n the outer extremities of the control panel
that run along the bottom front of the monitor Use these holes for retainer
SCrews

9U Rackmount Monitor

Note: Retainer screws prevent the unit from bewng pulled out
on tts shides accidentally, they are not mntended to
support the weight of the unit

9U Rackmount Installation Diagram
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Rack Mounting Procedure

20" Monitor User’s Manual

Step by step mstructions for mounting follow This procedure apphes to

both the 10U and SU umts

1.

Locate the pomts on the cabmet front and rear mounting rails where

the shdes are to be mounted

a  Farst, locate the pomts at which the bottom edge of the monntor
front panel will intersect with the cabnet front mouating rails
The holes in the monitor front panel (lower corners) should be
aligned with holes 1n the front mounting rails

b Next, locate ponts on the front rails 1 75'(44 5mm) for the 10U,
or 3 5"(88 9mm) for the 9U, above the ponts of mtersection The
center lme of each slide should cut across these points

¢ Fmally, Incate pomts n the rear rarls equal m height to the shde
center line pomts on the front rails

Note: Clearance between the mside edges of the front
g rals s Uy 17 75"(451mm) for
standard cabnets

This clearance can vary somewhat and might or might

not be adjustable Insure that the clearance 15 at least

17 65 '(449mm) for standard monitors and at least

17 73"(450mm) for monitors with Option 0E4001

magnetic shields mstalled
Note. Option 0E4001 magnetic shiclds arc secured with
nylon rivets wserted through their sides The rivet
heads require clearance greater than 7 73*(450mm)
If thrs addational clearance 1s not ava lable the nivets
must be removed before the monttor is mnstalled in the
cabnet

Disassemble each slide by first pressing out the spring loaded stop
that holds the intermeduate section of the shide to the stationary
section Then pull the mtermediate section all the way out of the
stationary section

Mount the stationary section of the left shde to the front and rear
mounting rails af the cahinet’s left aide, naing the hardware supphed
with the shides

Tighten the mountng screws only enough to hold the shdes n place

1n a stmilar . mount the stationary section of the right shde

Note: Shdes are usually supplied 1n 18 or 24 lengths Eighteen
inch shdes may be fitted to cabinets with depths between 18
and 24", by first instaliing extenders on the stationary sections
of the siides Likewise, 24" slides may be fitted to cabinets
with depihs between 24" and 30

Adjust the spacing between the inside edges of the stationary sections
of the shides to 16 8"(427mm) and fully tighten the mounnng screws
holding the stationary sections to the front and rear mounting rails of
the cabmnet

Locate holes 1n the cabinet front mounting rails corresponding to the
holes near the lower left and right comers of the monitor front panel
Install clip nuts behind the holes in the rails

Take up the sections of the slides that were previously removed from

Rockwell Autamation Intecolor Carporation
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the stauonary sections Pull the mtenor sections out of the
intermediate sections far enough to gawn access to the mounting holes
drilled in the mtenor sections

Align the left mtertor section’s mounting holes with corresponding
holes on the left lower side brace of the montor chassis Attach the
mnterior section of the left slide to the left side of the chassis with
hardware supplied Tighten screws securely Attach the mterior
section of the nght shide to the right side of the chassis

Install the monitor chassis, with shde extensions mstalled, mto the
prepared cabinet from the front of the cabinet Lift the montor chassis
to the height required for alignment of the mtermediate sections of the
shides (attached to the chassis) with the corresponding stationary
sections (attached to the cabinet rails) Push the intermediate sections
of the shdes into the stationary sections until the retamnng locks are
engaged

WARNING: To avoid danger of personal injury or accidental
damage to equipment, 1t 1s recommended the
monitor be lifted by two persons, both wearing back
braces

10. If the monitor will be accessible from the rear after mstallation,

cabling may be mnstalled from the rear at a later tme Otherwise,
power and video cabling should be installed at this time, while the
monitor 1s supported by the shides 1 extended position

11. Shde the chassis into the cabmet Secure the monitor chassis to the

cabinet by mstalling screws through the holes near the lower corners
of the monitor front panel in such a way that they engage the clip nuts
mstalled previously behind corresponding holes n the ratls

Copvright € 1997 Rockwell 4utomanon Intecolor Corporation
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Panel Mounting

20" Monttor User’s Manual

The Panelmount units have a panel height of 9U (15 75" or 400mm) and
are equipped with rear controls (A remote control option 1s available )
They are designed to provide protection agaimnst water and dust 1o NEMA
4 and NEMA 12 standards when properly mstalled

Note: This monttor can be mounted m EIA racks that have
rails with either Untversal or Wide hole patterns

Panelmount Diagram

No shdes or shelves are required because these panel mounting units are
designed to be held 1n place and supported by the paneis i which they are
mstalled

The suppotting panels should be at least 14 gauge 1o ensure proper sealing
against water and dust and t0 provide proper support The mounting
hardware supplied accommodates panels up to 0 257(6 35mm) thick
Supporting panels must be cut and drilled to Intecolor specifications prior
to instaliation

Alernatively, these units may be bolted to the front raus of EIA standard
19" rack cabmnets Their mounting stud patterns (or bolt hole patterns)
correspond to the hole patterns on the front rals of such cabimnets

The cabinet which 1s to recerve the monitor must provide adequate interior
clearances Refer to the appropnate drawings for the required clearances
behind panel heights and widths

The cabinet should be deep enough to accommodate the momitor s depth
while providing rear clearance for cabling and a r flow A cabinet with
depth of 22"(559mm}) 1s sufficient

Rockwell Automatton Intecolor Corporation Copvright © 1997 I



o

~.

—

998011
Tools you will need to mstall the unit include
e  3/8” Deep Well Socket
« 1/4” Dnive Extension - 12” or longer
e 1/4” Drive Ratchet or 1/4” DriveTorque Ratchet
Follow the steps to mstall the 9U momtor Refer to the panel cutout
drawing below
Panel Mounting 1. Cutand dnli the panet as shown in the followmng figure. Units are 1n
Procedure mm (tnches)
FNote: User M5 or #10-32 self locking nuts for mounting
Panelmounting Dimensions (9U)
32 49 15) 232419 151 —_—
203 2{8 00) 203 218 00
# I——maa 4w,————l—10|auoc————1
; z : = 3
— ol
1809 (7 12} 188 0 (7 40)
. a 182 {8 381

NOTE DR LL E GHTEEN

58(0221D A HOLES 7321288
.
=7 ————d
g 182 1[8 38
180917 12) 188 0 [7 40]
P ———
- N
- 2253 887) ——— 2253(887] -
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20" Monitor User’s Manual

Note: If access to the rear of the momitor 1s not available
following wnstallation, the power and video cables
should be attached to the rear of the momnitor at this
tume In addition, any necessary adjustments of the
rear panel brighwness, contrast, size and position
controls should be made at this tume

2. Install the momitor in the prepared cutont
3. Install lock nuts and washers, supplied with the monitor, behind the
holes running along the sides and top/bottom of the cutout in the

panel
WARNING: To avoid danger of personal injury or accidental
damage to equip 1t 1S TeCH ded the
monitor be lifted by two persons, both wearing back

braces
4. Tighten all mounting bolts evenly to a torque of 24 mch-pounds

Rockwell Automation Intecolor Corporation Coprright © 1997
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Installing Open
Chassis Units

Open chassis monutors are designed for nstallation m customer supphed
consoles Mounting ponts are provided on the chassis base Refer to the
figures on this page and the following page for dimensioning and
mounting information

20" Chassis Installation (side view)
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20" Chassis Installation (top view)
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Video Signal
Connections

Video cables connecting the monitor to the video signal source should be
made up according to standard mdusiry practice Generally, they should
be shielded. properly termmnated, and as short as possible

Back Panel for Model -210

o_gm.oCrmo- :7
D+ @+ S+ B
Rux 1 AuX 2 AMT SCREEN CTLS —
- ° N
\\_/ \‘\—4 v._«/
C R -

“\ HD-15 Video

nput Connector
Back Panel for Models -200 and -220
BNC Connectors HD-15
> z
® CTE JCPE
aJs - N ranLa

Term nation Switches

Sync nput Se ect

Copyright © 1997 Rockwell 4utomation Intecolor Corporation
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VGA HD-15 Interface

RS-343 BNC Interface

20" Monutor User’s Manual

The Intecolor monitors described 1n this manual are equipped with female
HD-15 video mput connectors In all cases, the connectors are wired m
conformance with IBM VGA standard mterface conventions !

The HD-15 mput of the monitor may be connecied via the standard cable
to the output of any IBM compatible VGA adapter

A six foot video cable terminated at each end with a male HD-15
connector (Option 0E2003) 1s available from Intecolor for use with this
interface 2

The monitor's HD-15 mput may be connected via other appropriate cables
to video generators which do not conform to VGA standards The main
requirement 1s that the generator provide analog RGB video signals

{0 286V Black level, 1 000V Whne level, mro 75 obms) and either
separate horizontal and vertical sync signals, or a separate composite sync
signal, n the appropnate frequency ranges

Cable req ts for video g s that do not have VGA mrerfaces
may be determimned by referring to the video generator manufacturer's
nstructions and to the pin assignment diagram for the monitor's HD-15
connector given 1 an appendix to this manual

Note: When using the HD-15 intérface, the siide switch on
the chassis or rear panel of the monitor should be 1n
the center ('VGA") position

The Intecolor monitors descnbed i this manual with model numbers
ending m -220 are equipped with 4 BNC connectors which accept red,
green and blue video signals (RS-343 analog signaling), and (if Y)
a separate composite sync signal from the user’s video source

The BNC imnterface provides access to bwlt-in differential mput amphfiers
Effective utilization of the differential input amplifiers 1s described 1n

Appendix C Using Differential Input Amplifiers To El C
Mode Noise In Video Systems
C bet the tor and the video source are generally made

with 75 ohm coaxial cables fitted at each end with BNC connectors Four
such cables (all of equal length) are needed when separate compostte sync
1s used, three when sync 1s supplied on the green video line

When connecting the cables for video and sync, ensure that the video
generator’s red output 1s connected to the monitor’s red nput, and so on
The BNC mterface can be adapted to other types of video generator
nterfaces by means of special cables For example, certain NEC, Matrox.
and other video cards which operate within the range of Intecolor vanable
scan monitors but have DB-9 outputs can be connected by means of such
cables The main requirement ts that the video generator present analog
(RS343) video signals and some form of composite sync

Note: When using the BNC interface, the s 1de switch on the
rear panel of the monitor should be set for “G”
{composite sync on green), or “CS” (separate

ISee the # GA HD 15 Interface append x for HD-15 p n-outs

zLongcr cables (up to approximately 10 feet, in some cases) may be used provided they are properly constructed Separate 7< ohm
coax a cab es must be used for transm tung the red green and blue v dec s gna s (See the Long §ideo Cables append x)
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Termination of the Video
Inputs

compostte sync), depending on the method of
synchronization to be used Consult the
documentation supphed by the manufacturer of the
video generator to determme what method 1s being
used

A block of four mmiature toggle switches 1s included on the chassis or
rear panel of the monitor ad) the BNC ors These switches are
used for switching termnation resistors in parallel with the monitor's
video and sync inputs Termimation of the mputs with a 75 ohm resistive
load (switches closed) 15 required when the montor 15 situated at the end
of the video transmission line, either because 1t 1s the only monitor, or 1t 1s
at the end of a "daisy cham” Thus 1s the case whether the HD-15 VGA
interface or the BNC mterface 1s used

Multiple monitors may be driven by a single video card by connecting the
monitors m series or daisy chamn” fashion Use the BNC mterface. with
"T* type connectors (available from Intecolor as an option) at the mputs of
the intermediate monitors, and leave their termination switches 1 the open
position Only the last monitor mn the chain should have 1ts termmation
switches closed

Copvright @ 199~ Rockwell 4utomation Intecolor Corporation



Power Connection

Power Connection
Procedure

20" Momtor User’s Manual

Intecolor monitors automatically adjust to the line voltage and frequency
supphed to them (within the limits specified). No switches or jumpers need
to be changed to match the monitor to the voltage supply
A six foot UL Listed power cord suitable for 115VAC operation m the US
18 available as Option OE2101 The user might wish to use a different
power cord, depending on the country in which the moniter is to be
operated, the main voltage available, the distance to the main receptacle,
etc
In all cases, the power cord used should conform to one of the following
specifications

e 90-125 VAC Operation (USA): UL Listzd Cord Set (maximum 15
feet, mimimum 18 AWG), type SVT or 81T, three conductor cord
with a parallel blade, grounding type attachment plug rated for

104, 125V
* 180-250 VAC Operation (outside USA): Cord Set, 18 AWG
(m ) and grounding type t plug rated for 10A, 250

V The Cord Set should be marked HAR and have the appropriate
safety approvals for the country in which the equipment will be
nstalied

e 180-250 VAC Operation (USA): UL Listed Cord Set (maxunum
15 feet, mmmum 18 AWG), type SVT or SJT, three conductor

cord with a tandem blade, grounding type b plug rated for
10A, 250V

To connect the monitor to the AC supply, mnsert the female (unpronged)
end of the AC power cord nto 1ts receptacle at the rear of the monitor
Then plug the male end of the power cord nto a suitable outlet, outlet strip,
or switched accessory outlet

WARNING. The power outlet must provide single phase AC,
sufficient power delivery capacity for the monttor(s)
connected, and a true earth ground for the power
cord's ground pin DO NOT use a power cord which
has become badly kmked, frayed or has any part of
its ner conductor exposed

f}
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Operator Adjustments

Viewing A ngle T};,e io udesk;gp a;: be:nfchtop encflorstu:s bave opnon;ll tllthlvi bases
. which allow adjustment for a comfortable viewng angle and a mimmum

Adjustment of glare

Operator Controls and All versions of the monitor are furnished with rear panel controls Front
Indicators panel controls or external controls may be mstalled on some units When
naicato front or external contrals are present. the corresponding rear panel
controls are disabled The rear panel controls on 20’ momitors are laid out
as shown 1 the following 1llustrations

Rear Panel for Model -210

o
- B e B ol e B =
L. D @ S+ @+
Aux 1 AUX 2 RMT SCREEN CTLS Power On
0 . P - / Ind cator
s oo ~
~ ® — m3oece ye——— Memal
Z Degauss
[ Horiz Pos
Honz S ze
Vert Pos
Vert Size
Contrast
Bnghtness
Rear Panel for Models -200 and -220
Brnightness
Contrast
Vertca Size

Vertca Poston

——
— s L3 I -
ar 3
“ N
— - B
&~ -
P
v e . Ty yxIle @ 13
Horz Sze
Horz Pos ton

Power On nd cato

Manua Degauss
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Monitors with desktop and rackmount enclosures have front panel controls
and a front panel LED The controls are laid out as shown in the following
Hiustration

Front Panel Controls

Degauss Switch Power Switch
AN \

f AN
—_— z 212 nxﬁv !
2 e s s [P
Y. 4 i
/ Brghtness Contrast
Size and Position Contro s Power-On LED
Controls and
Indicators
e Powaer Switch Turn on the monitor by pressing the nght side of the switch
ro- marked “I” (Pressing the left side of the switch marked “0” turns the unit
- off)

Status LED When the monitor 1s powered up and operating correctly, the status
mdicator LED (green) will be illummated If the light should go out while
the power switch 1s 1 the “on" position, a d) or malfi
has occurred Remove power immediately

WARNING: Do not assume that the monitor 1s powered off when
the status LED 1s not It

Brightness Use the brightess control to adjust the overall intensity of the display

{} Control After allowing the CRT to warm up for at least a2 mimnute, adjust for the
least amount of brightness needed to make the display clearly viewable
/'\P Use the contrast control to vary the difference between the display s hight
’3 Contrast Control and dark elements With a surtable image displayed on the screen, adjust

the contrast control to achieve the best balance between image brightness
and fine detai} rendition The optimum setting may vary shightly with
different types of displays and changes in ambient highting, as well as
mdividual taste

Rockwell dutomation Intecolor Corporation Coprvright © 1997 2"
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™ : Manual
— —  Degaussing
Button

or

Vertical Size

The display screen 1s degaussed automatically each time the monitor 15
powered on This degaussing eliminates color impurities and other
distortions of the display by neutralizing the effects of magnetic fields in
the surrounding environment

When the umt 15 left on for a long period, or 1s rzpositioned following
power-up, the screen may pick up additional magnetic flux, causing colors
to appear "blotchy” or otherwise distorted If this happens. degauss the
screen manually by pressing the degaussing button For full effectiveness,
allow at least fifteen minutes between manual degaussings Shorter
ntervals may result in an incomplete removal of flux and residual color
mpurties

If the unit 1s jocated near electric transformers, motors, loudspeakers ar
other strong 1c sources, deg; alone may not be sufficient to
eliminate interference Try reorienting the unit relative to the magnetic
source or moving the monitor further away If this still does not solve the
problem, consider using Intecolor's magnetic shielding option (available
for all but desktop enclosures)

Use this control to make the display taller or shorter Consult the chart

1 following for recommended display height
T Vertical Position Use this control to center the display vertcally on the screen
T N 1Si Use this control to make the display wider or narrower Consult the chart
= e Horizontal Size below for recommended display width
’i Horizontal Use this control to center the display horizontal y
=~ Position
Recommended Size Settings Table
Vertical Size Horizontal Size Screen Resolutions
3:4 Aspect 10 60" (270mm) 14 17" (360mm) 640 x 480. 800 x 600, 1024 x 768
4:5 Aspect 10 60 (270mm) 13 25" (337mm) 1280 x 1024
28 Copvright © 1997 Rochkwell A I
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Routine Maintenance

Cleaning

Line Cord
Replacement

Fuse Replacement

Occasionally clean the monrtor panel and cabmnet with a soft cloth
dampened (not soaked) with a mild household detergent (non-abrasive)
Ensure that air vents are cleared of dust
The screen may be cleaned with a soft cloth dampened with a mild glass
cleaner Keep turning a fresh side of the cioth toward the screen surface to
avoid scratching 1t with accumulated grit To munimize the risk of
abrasion, allow the screen to stand dry
Special care should be taken when cleaning a resistive touch screen or
polycarbonate shield that is mstalled over the CRT screen The surface can
be easily damaged by abrasive and certamn chemucal cleaners Never use
icoholie or '
Replace arr filters over fans or heat exchanger intakes periodically to
ensure proper air flow for cooling (Applicable to unis in some mdustrial
enclosures )

To avoid shock and fire hazards, the Intecolor monitor’s power cord
should be replaced 1If the msulation becomes broken or if it develops a
oose mtermal connection

Line fuses (2} are situated mside the monitor chassis on the main curcurt
board, at the rear corner of the board nearest the AC input connector
Refer to the figure on the following page

WARNING: Fuse replacement requires work 1n areas that can
present dangerous voltages Always disconnect the
AC power cord and wait one minute before
pting fuse repl Replace rear cover
before restoring power 1o the monior

7
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Circuit Board with Fuses

1. Fust unplug the power cord and remove th= monitor’s rear cover
(except on open frame units)

2. Inser the up of a flat-bladed screwdriver mto the slot of the fuse
holder and twist counter-clockwise to remove the holder from the
receptacle

3. Replace the fuse with a new unit having the same rating and remsert
the holder

Fuse Replacement
Procedure

Note: If the fuse continues to blow, consu t a qualified
service technician

WARNING: To avoid danger of fire, always replace the fuse with
one of the same type and rating

Other Maintenance All mamtenance (other than fuse and power cord replacement described
above) should be performed by quahfied service personnel only

30 Copvright © 1997 Rockwell 4utomation Intecolor Corporation
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Users’ Guide to Analyze and Correct Problems

Common Problems

The probl

most freq y

d by users are also the easiest

. to correct By following the procedures outhned in the following table,
and Possible the user can often correct a problem immediately, without recourse to a
Solutions specially trained service technician
Otherwise, he or she will be confident that service 1s 1n fact required, and
will be 1n a position to provide valuable information to service personnel
Trouble Shooting Table
Symptom Possible Problem Action

Status LED does not come on
when power switch 1s closed

Power cord not connected

Open power switch Reconnect
power cord at monitor and at AC
outlet Clcse power swiich

No power available at AC outlet

Test AC outlet by pluggmg ma
lamp or other known good device

blank

Power cord faulty Replace power cord
Monitor faulty Have monitor serviced
Status LED 1s on, but screen 1s Screen saver activated Disable screen saver by activating

an wnput to the host system

Brightness and contrast controls
not properly adjusted

Turn bnightness and contrast
controls CW

No raster visible even when
bnighmess and contrast controls
are set full CW

Monttor out of adjustment or
faulty

Have monitor serviced

Raster dimly visible with
brightness and contrast controls
set full CW, but no display present

Video cable problem

Check for proper nstallation of
video cab e(s) Refer to
mstallation instructions

Replace suspected faulty cable(s)

Fault 1n video source

Test video source by connecting to
another monttor that 1s known to
be operational

Fault m monior

Have monitor serviced

Display 1s present, but garbled or
rolhng

Monttor not synched to video
source

Refer to mstallation mstructions
Check for proper video cable
nstailation Replace suspected
faulty cable

Check to ensure that video source
1s operating within the monitor’s
range

Display 1s present and stable, but
appears “wrapped” at one side or
otherwise not properly centered or
sized

Size and position controls
misadjusted

Adjust controls for proper size and
position of display Refer to
operator 1astructions

Rockwell Automation Intecolor Corporation

Copyright © 199~
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Symptom Possible Probiem Action
Display 1s present and stable, but | Video cable problem Check for proper video cable
missing some color(s) mstallation

If using BNC mnputs. test monitor
as follows Disconnect signal
cable(s) corresponding to the
missmg color(s) Disconnect
signal cab e corresponding to 2
displayed color and connect 1t to
the input(s) corresponding to the
mssing color(s) If a missing color
reappears, the signal cable
corresponding to that color 1s
faulty, otherwise, the monutor 15
faulty

Replace suspected faulty cable

Fault n momtor

Have monttor serviced

Display 1s present and stable. but
colors are not pure

Monntor requires degaussing

Manually degauss the monrtor
Refer to operator mstructions

Dasplay 1s present, but “jitters” or
15 severely distorted

NOTE Do not confuse the flicker
associated with an interlaced
video mode with yitter

Interferng external AC or DC
magnetic shield

If posstble, reposition the monitor
beyond the proxmmity of large
transformers, motors, bus bars,
etc

Ash Intecolor about vanous
shielding options available to
protect the monitor

Display s present, but “bars”
appear across 1t

“Noise” generated by other
equipment in the environment 15
present at the video inputs

Consult the application note which
discusses method’s of elimimnating
noise using the monitor’s

differential imputs

Obtaining Service

Obtaining Service in
North America

Obtaining Service in
Europe

On Site Service

Technical Support 1s available for all Intecolor products, both 1n and out
of warranty
For the nearest service center, please do one of the following

e Call(770) 622 6202

o  Fax the request for service to (77U) 623 9163 with Attention

Technical Support

Depot repair service for all Rockwell Intecolor products, both 1n and out
of warranty, 1s available at the Rockwell Intecolor factory in Atlanta,
Georgia, USA

e Forrepaurs call customer service at (770) 623 9145

e  For 24-hour technical support, call (770) 393 5904

Rockwell Intecolor Europe, located m Amsterdam, provides technical
support and repair services for the EC The telephone number for this
office 15 (011) 31 29-753 1262

On site service s available anywhere 1n the world with 48 hours nouce
The fee for this service 1s travel and expenses plus $100/hr on-site. with a
16 hour mmimum Call Rockwell Intecoior customer service 1n Atlanta
at (770) 623 9145

32
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Appendix A: VGA HD-15 Interface

HD-15 Pin Assignments Table

Pin Signal Description
1 Red Video Input, Analog
2 Green Video Input, Analog3
3 Blue Video Input, Analog
4 1D2 Output, TTL low
5 Composite Sync Input, TTL, pulsed
6 Red Return
7 Green Return
8 Blue Return
9 Reserved
10 Ground
11 IDO Output, TTL low
12 ID1 Output, TTL floating
13 Horz Sync Input, TTL, pulsed?
14 Vert Sync Input, TTL, pulsed
15 Reserved

3Monochrome video generators should present video to this pun C

sync may be p

monochrome video In this case, the modn tor's sync selector switch must be set to  Sync on Green”

AW th a VGA adapter, the polanzat on of is signal, together with the polanizanon of the vertical svne signal vary with the adapter's
operat ng mode as shown in the table below This mode nformation 1s not needed by Intecolor momitors, s nee they are vanable scan

montlors

Signal Mode 1 | Mode 2 | Mode 3 | Mode 4
HSv ¢ + . +
V Svac + +

to ths pin together with green or

This figure 1s the view looking mnto the pin end of the male connector
or solder term end of the female connector
The female HD-15 connector on monitor rear panel has the following
pin assignments

Rockwell Automation Intecolor Corporation
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Appendix B: Dealing with Magnetic Interference

Geometric and Color
Distortion

Metal Shadow Masks

Earth’s Magnetic Field

The display on a computer monitor's cathode ray tube (CRT) 15 produced
by the modulation of the drive currents of the tube's electron guns as the
beams produced by the guns are swept over the screen n a raster scan
pattern by a magnetic deflection system The fact that the electron beams
can be controlied by magnetic devices designed for this purpose and
situated within the monitor indicates that they can also be subject to the
mfluence of magnetic fields produced outside the monitor

An external field can act directly on the CRT's electron beams, distorting
the geometry of the display An external DC fie d directed perpendicular
to the longitudinal axis of the CRT (1 ¢ . a transverse field) will tend to
cause a displacement of the display. while a DC field directed parallel to
the axis will tend to cause a rotation

Similar effects are produced by AC fields, except that the displacements or
rotations have alternating directions, according to the frequencies of
alternation of the currents associated with the field sources These
alternations are usually seen as "Jntter’

Color monitors are subject to an additional type of mterference from
external fields The CRTs 1n these monitors are equipped with perforated
metal shadow masks, situated immediately behind thexr faceplates, used to
keep the eletron beams properly aligned on their respective phosphor dots
The shadow mask 1s mtended to keep the colors mn the display "pure’ by
absorbing beam energy that 1s not properly directed, however, the shadow
mask can become magnetized, and 1ts residual magnetism can produce
misalignment of the beams sufficient to produce considerable color
blotching It 1s most common for a shadow mask to become magnetized
by nvolving the physical movement of the monitor n such a way that the
shadow mask cuts across the lines of the earth s magnetic field

Effects of the earth’s magnetic field on monitor displays are not generalty
a problem 1n fixed installations Most momitors, including all Intecolor
products, are equipped with automatic and manual degaussing systems to
neutralize the effects of the earth's field on the shadow mask
Compensation for the effects of the field on the deflection system 1s
generally accomplished, n such cases. by mechanical adjustment of the
yoke for a given broad geographical area However. n mobile
installations (shipboard mstatlations. for example) the case 1s different
Here, the monitor 1s being reoriented continuously with respect to the
earth’s field, and some kind of shielding is required since continuous

d 1t of the yoke are not generally practical

1

deg; g and r
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industrial Settings

Identifying the Source

20' Monttor User’s Manual

There are many sources of magnetism which can affect a monitor.
Industrial nstallations are often complicated by the presence of large
buses, motors or transformers which generate very strong fields The
effects of such fields can be severe Since they are often associated with
low frequency alternating currents, they often produce therr major
symptom by nteracting with the vertical deflection system of the monitor
The result is a vertical jitter that can make the display completely

unreadable
One particularly elusive source of magnenc mterference i industrial
settngs 1s the per ly magnetized steel cab Monitors are often
ted in le cab without regard to the possnbhty that these

L mught have b per ly magnetized m one way ot
another, even n the course of their fabrication through the use of arc
welding
Another problem related to 1 anses from the fact that

monitors are not only subject to external fields, but also produce fields
themselves (through their deflection systems) When mounted m very
close proximity to one another 1n a single console, two or more monitors

can interfere with one another

A summary of the most common types of magnetic interference to

her with sy
the followmng table

and possible r

1s provided n

Magnetic Interference Identification Table

Source of Interference

Most Common Symptom

Possible Remedy

Earth's field

Color impunty raster rotation

Degauss ng yoke alignment, or
(for mobile nstallations) shadow
mask shte d

Adjacent moritor

Color impunty vertical jitter,
npple

Cylindrical yoke shield to contan
the filed produced by the yoke of
he adjacent monitor

Magnetized cabinet

Color )mpunty

Demagnetize cab net

Large DC bus

Severe co or mpunty severe
geometnca distortion

Fu shield (a h gh permeabiirty,
low remainance alloy s generally
requ-ed doub'e shreld rg may
be requ red n extreme cases)

Large transformer, motor
etc nearby

Coorimpunty severe ) tter
npple

Full sh eld (carbon steel
shielding 1s effective in some
s tuations nvolv ng AC fie ds)

Rockwell Automation Intecolor Corporation

Copyright © 1997

35



998011

Summary

In general, some kind of shielding 1s generally required to protect the
monitor from the effects of the external field However, 1t 1s good to
consider the possibihity of moving an affected monitor or moving the
affecting source before shielding In some cases an mterfering magnetic
source (for example, a small transformer mounted near a monitor, or a
small conductor running alongside 2 monitor in a cabinet) can be moved
or reoriented with little effort, producing a2 major inprovement mn monztor
performance

The rationale here depends on the basic law of magnetism (Coulombs
law), which states that the force exerted by a magnetic pole on another
magneuc pole 1s inversely proportional to the square of distance between
the poles If the interfering source 1s derad to be a magnetic dipole,
and the monitor 1s thought to lie between its two poles on a hine
connecting them, 1t 1s subject to the force actimg between the poles

The line 1s then considered as a flux Imme, or line of force When this line 15
straight, or m other words, when the momitor hes dwectly between the
poles, the force acts on 1t with maximum intensity, since 1t acts over the
shortest possible d. (The y H on a given line 15 the force per
unit length of the line or F/L )

If the monitor 1s moved m such a way that there 1s still 2 flux line passing
through 1t and connecting the poles, but no longer straight The line
becomes longer, and the mtensity of the force acting on the monitor 1s
reduced 1 proportion Thus the effect 1s the same as 1if the two poles of
the source were moved apart while the monitor stayed on a straight hne
between them

Whether or not shielding 1s indicated, and whether shielding would be
most effective and cost efficient if apphed to the source rather than to the
monitor, 1t 1s always helpful to know the source of the mterfermg field and
1ts strength and orientation at the pownt of interest The following sections
of this paper descnbe fields of vanous kinds, methods for estimating their
strengths, and general considerations regarding shielding agamst them

36
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Using the Biot Savart
Law to Estimate the
Field about a DC Bus

20" Monutor User’s Manual

‘When the source of the field 1s known to be a large current carrying
conductor (bus), and this conductor s laid out i a straight line, the
strength H of the field at any pomnt on a circle of radius r about the
conductor 1s related to the current I in the bus by the Biot-Savart law

Biot-Savart Law Diagram

H=kl/r

The Biot-Savart law holds for situations n which the radius of interest 1s
much smaller than the straight run of the bus

The constant k 1s 2 when the current, radius and the field strength H are
expressed 1n cgs units of abamperes, centimeters and Oersteds
(Gilberts/cm), as 1s common practice in industry If the MKS system of
measurement were used, k would be 1/2n In that case, current would be
expressed i amperes, the radius i meters, and the field strength m
amperes/meter

Let us take an example If a bus 15 carrying 300A DC. and a monitor 1s to
be mounted 10 feet away from the bus, the strength of the field produced
by the bus as seen by the monitor would be given by

300 - 10 'abampeores

=2
H 10 12 © 2.84em

0.18700

Alternately, the field could be characterized in terms of its flux density
The flux density B of the field at the pom of interest 1s given by

8 - mymH

where pg 1s the magnetic constant (the permeability of fres space), and g,
1s the relative permeability of the magnetic medium The magnenic
constant 1s equal to | maxwell/gilbert cm 1n the cgs system (or 4n/107
weber/ampere-meter i the MKS system) In this case the medium 1s air,
which hke most non-magnetic matenals, has a relative permeabihity
approximately equal to 1 Therefore, we have

B=1"1"0197 0.197gauss
One of the conveniences of the cgs system 1s the fact that the magnetic
constant assumes the value of umity under 1t This allows one 1o work with
relative permeabiliies Another conventence is the fact that the flux
density B m arr 1s numencally equal to the field strength H The unit of
flux density 1s different than that of field swength, of course In this case,
where H 15 0 197 Oersteds (Gilberts/centimeter) B 1s 0 197 gauss, that 1s,
0 197 hines of force (Maxwells) per square centimeter

Rockwell Automanon Intecolor Corporation Copyright © 1997 3~
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Summary

Once the strength (or density) of the field has been calculated by this
method, it only remams to determumne 1f this level of magnetism at the
pomt where the monitor 1s to be mstalled 1s sufficient to produce any
distortion of the monitor's image

Although an application of the Biot-Savart law can provide a rough 1dea
of the field produced around a straight conductor, 1t 1s of no use for
estimating the strengths of other types of fields, and even most buses do
not reflect well the assumptions mvolved mn 1ts application Overall, some
kind of actual measurement of the field 1s the best basis for chosing a
shield Identification of an elusive source and approximation of a source's
strength are relatively easy when a magnetic sensor 1s labl
Directional magnetic sensors which attach to digital VOMs and
oscitloscopes are readily available at low cost and greatly aid in the
diagnosing of magnetic mterference probiems

Determining the Correct

Shield Material

General

Knowledge of an mterfering field s strength (and its orientation) at the
point of mstallation 15 important for determining the proper type of
material for the shield and 1ts physical configuration Shields are
generally made of ferromagnetic materials, which are characterized by
their high magnetic permeabiliuies (much greater than 1) and by the fact
that their permeabilities vary with field strength

Permeability 1s a physical property which determines how a magnetic
force distributes itself m the matenal's volume Where the permeabality 1s
high, the force remams more concentrated, where the permeabihty 1s low,
the force 1s dispersed n a larger volume

High permeabulity materials (including tron, nickle, cobalt and alloys
made from these elements) can function as good shields precisely because
fields tend to concentrate themselves i them rather than dispersing
themselves 1n the spaces they enclose

The flux lines, 1magmary Ies which represent the contours of the field.
become packed together mn the shield materal, running through 1t rather
than through the shielded volume, whose matenal has a lower
permeability Materrals can be arranged into four broad classes with
respect to their magnetic properttes, as shown m the table below

Permeability Classification Table

Class of Material Relative Permeability Examples of materials in

this class

ferromagnetic

pp >> 1 and vanes with H wron nicke cobalt

paramagnehc

pe>1 aumnum bery wm

non-magnetic

pe=1 arr pastcs

d amagnet ¢

<1 bsmuth antmony s ver

38
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Field Strengths

Thresholds for
Monitors

20" Monttor User’s Manual

Ferromagnetic materials differ widely, and some are better surted for
specific applications than others In particular, as already mentioned, the
permeability of a ferromagnetic material varies with field strength Indeed
specific matenals exhibit specific charactenstic permeability changes with
field strength
Certain types of nickle steel alloys ("mumetals”) exhibit very high
permeabilities (permeabihities relative to that of free space in the order of
500,000), for relatively weak fields (in the order of 1 0E-4 to 1 0EQ
Qersteds) The very high permeabilities of these marerials are realized by
means of & process called anealing, m which they are heated to very high
temperatures in a dry hydrogen environment and then allowed to cool very
gradually 1n order to remove all residual magnetism They are
choices for shielding aganst low level and moderate strength fields
because they provide excellent attenuation without becoming permanently
magnetized themselves (They exhibit the additional magnetic property of
low remainence ) However, because therr effecuveness depends n part on
the anneahng process, these matenals cannot be worked without special
equipment
As field strengths increase above about 1.0E+1 Oersteds, mumetals (in
ordinary physical configurations) tend to become magnetically saturated
That 1s, 2 limit 1s reached at which the application of additional magnetic
force does not result in an additional concentration of magnetic flux in the
material
The range of application for mumetals as shields can be extended to some
extent by changmg the physical configuration of the shield materal
Double shielding 1s even used from time to time However, it sometimes
makes more sense to switch to a different ferromagnetic matenal when
field strengths become very high Carbon sieel (cold rolled sheet steel in
convenient thicknesses) has permeability characteristics which allow 1t to
provide effective shielding for fields with strengths in the [ OE-1 to 1 0E2
Oersted range
Carbon steel does not have the low remanence charactenistics of mumetal,
and could become permanently magnetized to same extent by the force
which it 15 d d to protect Carbon steel 1s best for use when
the source of the field 15 a low frequency altenating current rather than a
continuous direct current

For (unshielded) Intecolor 20 monitors, there is a fairly well defined
threshold beyond which the strength of an external 50Hz or 60Hz AC field
becomes sufficient to produce visible effects on the display This threshold
15 about 7 millioersteds (equivalent to a flux density n air of 7 milligauss)
for transverse fields

When affected by an AC field of this strength or greater, the display
usually exhibits a vertical or horizontal ptter with a frequency equal to
the frequency of alternation of the current producing the field The peak to
peak amplitude of this "ntter” 1s proportional to the strength of the field
and provides a rough ndication of field strength

On a color monitor, jitter of this type 1s usnally accompanied by some
color bleeding, and color bleeding often appears even before the jutter
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DC Fields For external uniform DC fields, the situation 1s stmlar A displacement of
the display 1s proportional to the strength of an external field (acting
transversely), and a field as small as a few millioersteds can produce a
visible effect For example, 1f a uniform external DC field with a flux
density of about 30 milligauss were brought to bear on the top of an
unshielded monrtor, the electron beams would be displaced to the left
about 0 15mm Since the distance between the screen's phosphor dot trios,
and hence between the holes n the shadow mask, is typically about
0 31mm (for a 20" monitor), the beams would be deflected in such a way
that they would land on the shadow mask and not go through the holes
This would be sufficient to reduce light output
To the extent that a DC field 1s continuously present and the monitor
remains 1 a fixed relationship to 1t, its effects can go unnoticed Only
when the field 18 very strong (greater than 1 gauss). or when the monitor 1s
moved 1n relation to the field, does a visible effzct tend 10 appear
The effects of the earth s field (which, in North America, has a honzontal
component of about 0 2 oersteds and a vertical component of about 0 5
oersteds), generally appear only following a mcvement For example, 1f a
monitor were oriented mitially to the East, so that the horizontal
component of the earth s field impinged on the left side, and were then
rotated 1 the horizontal plane by 180 degrees, 5o that 1ts screen faced
West and the earth s field impinged on 1ts night side, the change i the
magnetic field of about 0 4 gauss would move the display upwards
something over 2 millimeters (This 1s valid for a 20" monitor only )}

Intecolor Magnetic Intecolor Corporation provides various types of magnetic shields designed
Shields to protect 1ts monitors mn shipboard applications and agamnst some forms of
nterference typically encountered n industry
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Appendix C: Long Video Cables

General

Test Description

Results

Conclusion

Summary

Users of Intecolor momitors often ask about the maximum permissible
length of the cables supplying a monitor's video signals Intecolor's
engineenng department has conducted tests which provide a basis for
answering this question

Tests were conducted on an Intecolor model E01978 momtor connected
to a Quantum video generator by way of various lengths of Belden 9259
RG-59 style 75 Ohm coaxial cable The generator was set to drive the
monitor at 1280x1024 resolution usmg a 130MHz pixel clock
Observations of the monitor's display were made, and measurements of
video rise and fall umes were taken using cable lengths of 6, 75 and 250
feet

The 6 foot cable test provided a basehne for evaluatton of longer runs
Here, the display appeared cnisp and stable and video signal nise and fatl
times as measured at the monitor's BNC input terminals were about 5
nanoseconds

There was no appreciable degradation of performance with 75 feet of
cable The measured nse and fall unes were about 10% longer than
those for the 6 foot cable, but there was no observable change m display
quality

With the 250 foot coax 1n place, rise and fall times were nearly twice the
values measured with the 6 foot cable (about 10 nanoseconds) The
observed display quality was somewhat diminished However, the
smallest font available on the Quantum generator was still legible,
vertical lines were well defined, and it was sull possible to see the 1
on/1-off vertical gnd in the SMPTE pattern

Provided one uses a high quality, low loss coaxial cable with
charactenistics similar to the Belden 9259 (rating 3dB loss per 100 feet
at 100MHz), 100 foot runs should present no problem for pixel clock
rates up to 130MHz

Depending on the application, runs up to 250 fzet may provide
acceptable results, even at 130MHz Lower frequency applications
shouid be more tolerant of long cable runs, since the maximum
permusstble length 1s inversely proportional to the pixel clock frequency
A monitor used in a VGA application should do fine with 250 feet of
quality cable

However, two things should be kept in mind Furst, 1t 1s essentual that all
signal lines (RGB and separate Sync, if used) have identical cables of the
same length Secondly, long cables not only attenuate and distort video
signals, but also provide a path for the introduction of nose

The tesung described here measured only the attenuation factor and did
not take noise factors into account Noise pickup ts highly dependent on
the environment of a given nstallation It requ res separate treatment
Refer to the application note on differential input video amplifiers for a
complete treatise on this subject
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Appendix D: Using Differential Input Amplifiers To Eliminate
Common Mode Noise In Video Systems

General

Common Problems

The Long Lines Problem

Most Rockwell Intecolor monitors have differential video and sync
mputs (BNC) as standard equipment This application note 1s intended to
help the user understand and take maximum advantage of this product
feature
Unlike older generation monitors which operate with digital video (CGA
and EGA class monitors, for example), mousto:> which accept aualug
video signals (VGA monttors and many higher resolution models) are
capable of displaying colors with theoretically infinitesimal gradations of
hue, saturation and intensity
This capability can be a big advantage in many apphication areas,
mcluding that of industrial control It permits displays to be designed
according to ergonomic principles without sacrificing mformation

, and to rep real objects more faithfully
However, a price 1s paid for this advantage which can appear
exceedingly high 1n industrial situations Analog video signals are
extremely sensitive to noise, and industrial environments are often very
noisy indeed The problem 1s all the more sericus, the longer the
transmission line from the graphics controller to the monitor, and
ndustral Ui often require that s be dat
considerable d from the g Therefore, in these situations,
analog video can be plagued by interference problems that can be very
hard to diagnose and resolve

The heart of the problem 1s a phenomenon known as “common mode
noise’ In the case of coax-connected video systems, common mode
noise really means differences m voltage potential between the chassis
grounds of different pieces of equipment Since these pieces of

Juip are d together by the video coax, these differences in
ground potentials can force current to flow through the coax shield This
current results m some noise voltage being added to the signal voitage It
might appear that the problem could be avoided by simply floating the
equipment chassis, but good practice with regard to safety rules out this
work-around, and the problem remains
Let's look at a couple of examples of systems which might be plagued by
this problem, and then examine the solution

First, Jet's consider a system including a computer and graphics
generator, mounted In a control room console, and a number of monitors,
distributed throughout the plant and connected 1n daisy chain fashion by
a single set of cables 1o the graphics generator The monitor at the end of
the chain 1s about 300 feet from the control room and has about 600 feet
of cable connected to 1t

The computer system and ¢ach monitor contain switching power
supplies The console equipment 1s powered from an 1solated,
computers-only power matn, but the monitors are powered from various
other mains One of the monttors 1s near an electric overhead crane
which 1s driven by a 50 horsepower motor controlied by triacs Another

P
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1s near several 250 Amp welders Naturally, all of this equipment is
“grounded”
What happens here 1s very complex, but also very predictable High
frequency noise pulses, generated in the primary circuits of the computer
and montor power supplies, are coupled to the secondary circuits by the
capacitance of the switching transformers, and by the capacitance n the
mechanical links between the switching transistors and their heatsinks.
These noise pulses take paths thowever circuitous) through the
secondary circunt grounds back to the AC power grounds
Meanwhile, the crane 1s operating, and the triacs that control 1ts motor
are generating many tens of amperes of high frequency noise This nose
1s capacitively coupled to the motor frame and returned to ground
through the earth-ground connection on the motor Then there are the
welders Marconi should have had one of these! He could have
transmitted across the Atlantic years earlier These, 100, generate large
amounts of high frequency noise, much of which 1s also returned to
ground through the power ground wiring
This scenario 1s really quite typical, and 1s 1n no way exaggerated
Nevertheless, all this noise would cause no problem at all if the "earth
ground between each piece of equipment wers completely free of
resistance and inductance A perfectly conducting, inductance-free
ground would assure that no potential differences could appear between
the equipment frames connected to it Accordingly. no currents. not
event the noise currents described above, could nor flow hetween the
equipment frames, and the noise would be effectively shunted away
Unfortunately, the "earth ground" actually mcludes a good bit of wire,
and this wire has resistance and inductance Thus, especially at the high
noise frequencies where the inductance appears large, the ground
connection becomes almost worthless m controlling the path of the nose
signals One of the paths which becomes available in this situation 1s that
through the shields of the video coax cables, which are generally
connected to the frames of the video generator and the monitors
If we could connect an osctlloscope or AC voltmeter across the whole
length of the shielding, 1n such a way that the - terminal was attached to
the graphics generator and the + terminal to the last monitor in the daisy
cham, we would see a voltage of perhaps 30V peak Depending upon the
distnibution of the resistances and inductances in the system, some
portion of this voltage, say about 3V peak, appears as an input signal to
the monitor and 1s effectively added to the normal video signal
To put the problem nto perspective, assume that the monitors are bemng
driven n normal fashion with 0 7 Vp p signals from the graphics
controller, and that this controller provides 8 bits of memory to define
the color of each pixel (picture element) on the display
In this case, the 8-bit controller provides 256 discrete voltage levels to
the video monitor, with the smallest increment of voltage bemg 0 7 /256
2 75 milliVolts Thus, the noise peaks are an order of magnitude
greater in amplhitude than the signal pulses Smce much of the noise
signal 1s high frequency 'ringing”, 1t wilt cause vertical noise bars or
hermmingbone patterns on the screen ®

A port on of the noise vo tage mav be 60 Hz hum and w  cause rolling "hum bars  to scroll through the picture
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The Control Room
Problem

Differential Input Video

Amplifiers as a
Solution
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In this second example, we have a control room with a computer and
graphics generator system mounted m EJA racks along with a 20" RGB
monitor and several other pieces of control and monitoring equipment
At first glance this situation would seem to present no common mode
noise problem After all, all the 15 firmly grounded to the
same rack system However, on closer mspection 1t will appear that the
same mechanisms that caused notse in the first example are at work here
‘While the potential for noise to be generated on a level that would
disrupt the video system 1s certamly not as great, it 1s nevertheless
significant

We still have switching power supplies drtving high frequency notse mto
the chassis ground of each piece of equipment The return path for this
noise 1s through the rack, which 1s to all the equy and
then through the path of least r (and mnd e) back 1o AC
power ground The noise generated in the computer may find its best
path to ground through the video coax shield to the monitor chassis, and
then to AC ground through the monitor's power ground

A common mode signal can be impressed on the video which can result
n herringbone patterns, and possibly even hum bars In cases where
more than one rack 1s mvolved, noise currents generated in one rack may
find a lower resistance path to ground through the video cable running to
another rack, etc

Notse problems which appear i such mstallations may be highly
intermittent in nature Firmly tightening a mounting screw on one piece
of equipment or simply wiggling a coax connector may cause the noise
to disappear temporanily But it might re-appear some time later for no
apparent reason

Furthermore, the noise may be evident only when the vanous preces of
equipment are bolted mnto the rack When tested on a bench or otherwise
tsolated from each other, the system may be completely noise free Such
probl have lted 1n ¢ less hours of lost time (and lost sleep) for
systems designers

The noise always finds its easiest path to ground, and as connections
oxidize or wiggle loose, the paths change, and the visible consequences
of the noise change on the screen Having short video paths and
grounded, rack mounted equipment does not guarantee nose free video
A video signal is transmitted typically over a coaxial (or other two
conductor) hne and 1s applied to a monitor between an active input
terminal and circunt ground (in most cases also chassis ground)

A current 1s enabled to flow between the chassis of the video generator
and that of the monttor through the coax shield (or ground return lead)
As a consequence, when current does flow. noize 1s added to the signal at
the montor's input

There 15 a way to eliminate the ground return path through the coax cable
shield The solution 1s to incorporate a differential amplifier into the
monitor

A differential amphifier has both inputs 1solated from ground, so that the
coaxial cable shield is not directly grounded to the chassis of the

monitor In fact, the shield 1s connected to ground only through a fairly
high value resistance to aliow discharge of static build up and to control
high voltage, high impedance common mode signals which might
otherwise exceed the capabilities of the differential amphifier

In the Rockwell Intecolor differential input amplifier, a small value
capacitor 15 also used to bypass radio frequency currents to ground The
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value of this capacitor is small enough to keep current flow through the
coax shield small at the noise frequencies of mterest

The differential amplifier's name reflects the fact that such an amplifier
responds only to the ‘difference” m voltage between the two mput
terminals, and exhibits no response to any signai which 1s common to the
two mputs The ability to ignore signals common to the two inputs 1s
calied common mode rejection’

No differential amplifier has perfect common mode rejection However,
an amplifier’s rejection capability can be measured and expressed
Decibels The common mode rejection ratio (CMRR) 1s measured by
applymg a signal 1o both mputs of the differential amphfier together,
with ground as the signal common terminat

The resulting output signal 1s then measured and recorded as V| The

same signal 1s then applied to the amphifier n the differential mode, and
the output again measured (V3) The common mode rejection ratio 1s

then calculated by the normal decibel voltage relationship CMRR (dB)
2010g(V2N1)

A simple rule of thumb 15 that 20 dB represents a factor of 10 increase of
the CMRR An amplifier with a common mode rejection ratio of 10
would have a CMRR spec of 20 dB, a ratio of 100 would result 1n a 40
dB figure, and a ratio of 1000 would result in a 60 dB figure

The Rockwell Intecolor differential amplifier has a CMRR of 50 dB
This means that a monitor equipped with thts ampifier is about 300
umes less sensitive to common mode mputs ("noise™) than to differenual
mode inputs ("signal )

This already high tolerance of "noise * 1s effect vely higher yet by virtue
of the fact that 1solation of both amplifier mputs from ground feduces the
amount of noise generated 1n the first place In most applications where
such noise 1s a problem, the use of the differential input amplifiers will
completely elimmnate all traces of noise

There are a couple of other specifications relatzd to the differential input
amphfier which are of some importance The mput impedance 1s the load
as seen by the applied differential mode signal In the case of the
Rockwell Intecolor product 1t 1s switchable between 75 Ohms and about
1 K Ohm

The "Common Mode Range” 1s the amount of allowable voltage that can
be applied to the amplifier mputs with respect to chassis ground before
the amphifier can no longer cope with this common mode signai The
common mode range of the Rockwell Intecolor system 1s about +/- 7
Volis This means that the noise apphied to the shield of the coaxial nput
can be 14 Volts peak to peak with respect to chassis ground before the
amplifier foses 1t's abtlity to reject the noise

It should be kept mn mind that an excessive common mode signal can
destroy the mput stage of the amplifier The mput stage of the Rockwell
Intecolor Differential BNC amplifier 1s tested to withstand 35 V RMS at
60 Hz for 5 seconds
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Summary In industnal control applications, where long coaxial lines are run
between a graphics system and a monitor, where rack mounting 1s used,
or wherever large power loads are switched and shifts in ground potential
are likely to occur between the graphics generator and the monttor, the
system designer can avord screen noise problems and potential computer
relability problems by specifying differential inputs on the RGB
momtors Rockwell Intecolor has the solution to these problems 1n the
form of the Differential BNC Input Amplifier

8upplementary The following table lists the specifications for the Rockwell Intecolor

. duffe t fi

Information \fferential mnput amplifiers
Differential Input Amplifier Specifications Table
Specification Description
Input Impedance 75 Ohm or Bridging (approx 2 K Ohm)
Gam Umity Gain (Video Channels)
Unity, 1/2, 1/10 (Sync Channel)

CMRR @ 60 Hz >70 dB
CMRR @ 50 KHz >60 dB
CMRR @ | MHz >38 dB
CMRR @ 5 MHz >22 dB
Common Mode Range 14 5 Volts p-p
Freq Response +/-3dB, 2 Hz 10 50 MHz
Max Non-Destructive 35 Volts RMS at 60 Hz for 5 seconds
Common-Mods Input
BNC Shell to Ground 47K Ohms, 0 001 uF

/) lor Corp Copyright T 199~ £7
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Driving the Monitor's
Differential Inputs from a
VGA Adapter

To take advantage of the differential mnput amp 1fiers in the monutor, it 1s
necessary to apply sync to the monitor in composite form Unfortunately,
composite sync 1s not available at the output connector of a standard
VGA adapter A VGA adapter provides separaie horizontal and vertical
sync signals, mamly because the separate signals allow certam video
mode data - needed by standard VGA monitors - to be encoded 1n thewr
polarizations

It 15 possible to route the outputs of the VGA controller to a simple
converter, where a composite sync signal can be generated from the
separate signals supplied by the VGA controlier Coaxial lines (75 ohm)
can then be run from the converter's outputs to the monitor's video and
composite sync mputs

A circunt for this converter 1s shown on the following page Note thata
5VDC power supply must be provided for the converter The video mode
nformation encoded in the polarization of the separate sync pulses 1s lost
In the conversion process This mformation 1s not needed by a variable
scan monitor

Qutputs from the converter may be apphed to the monttor's BNC
mterface To utilize the BNC nterface 1t 1s necessary only to make the
cable ¢ 10ns, set the 's sync sel switch to the 'External’
position, and set the momitor's input termination switches to their proper
positions ( On’ unless the monitor 1s mnside a daisy cham)

Note: Refer to the pin descriptions in the HD-15
mterface appendix for details

The video signals are apphed to the HD-15 mn the same way for
differenuial operation as for standard VGA operation However, the
composite sync (coax center conductor) must be applied to pin 5 and
syne ground (coax shield) to pin 10 for differential operation

In addition, jumper W1 B must be installed on the interface PCB n the
monitor to establish a connection between the composite sync pins at the
HD 15 and the sync differential amphfier In this case, the monitor's sync
selector switch should be set to any position except Sync on Green

Copvright ¢ 199~ Rockwell dut I lor Corporation




20" Monutor User’s Manual
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Appendix E: Touch Screen Serial Interface

Cable

Communications

Software

Female DB-9
Connector

For Intecolor monitors equipped with touch screens, a serial
communications cable 1s required A surtable cable can be obtamed from
Rockwell Automation Intecolor (Option 0E2901 or 0E2902) or made up
by the user

The cable provides a communications channel between the touch screen
controller. which 1s mounted mnside the monrtor, and an RS-232-C seral
port on the host computer The touch controller 1s provided with power
from the monitor s power supply Accordingly. no external touch power
CONNECUONS are necessary

All touch controllers (except for the MicroTouch capacitive controller)
are configured to provide serial communications at 9600 baud. 8 data
bats, 1 stop bat, no parity The MicroTouch controller 1s set up to detect
the baud rate used by the host For additional information on controller
configurations, please refer to the manufacturer's documentation,
provided with the touch system

Software supplied with the touch screen must be loaded on the host
computer to handle communications with the touch controller over the
channel Consult the touch screen manufacturer's documentation,
supphied with the touch screen, for addittonal formation

When a touch screen 1s instailed, a female DB 9 connector 1s mounted m
an auxiliary wterface cutout, either on the monitor's rear panel, or on the
left diagonal chassis brace

DB-9 Female Connector (solder term end)

This connector provides the serial interface for the touch controller
Interconnecting wiring from this connector to the host serial port
connection 1s shown 1n the accompanying chart

Infra-Red Touch Screen Interface Table

Mon DB-8

Signal

Connect to Host

DB-9

H gh (ocutput)

DCD (input)

1

TX Data (output)

RX Data ( nput)

RX Data (input)

TX Data (output)

DSR (nput)

DTR (output)

SG

SG

DTR (output)

DSR (input)

CTS (nput)

RTS (output)

RTS (output)

CTS (nput)

w{N|joju|s|wN

olo|wjo|o|h|w]N] =

Not Connected
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Capacitive Touch Screen Interface Table

Mon DB-9 Signal Connect to Host DB-9 DB-25
1 FG 1 8
2 TX Data (output) RX Data ( nput) 2 3
3 Not Connected 3 2
4 DSR (input) DTR (output) 4 20
5 SG SG 5 7
6 DTR (output) DSR (input) 6 6
7 CTS (input) RTS (output) 7 4
8 RTS (output) CTS (input) 8 5
9 x level Ri

Resistive Touch Screen Interface

Mon DB-9 Signal Connect to Host DB-9 DB-25
1 Not Connected 1 8
2 TX Data (output) RX Data ( nput) 2 3
3 Not Connected 3 2
4 Jumpered to pin 6 DTR (autput) 4 20
5 SG SG 5 7
6 Jumpered to pin 4 DSR (input) 6 6
7 Jumpered to pin 8 RTS (output) 7 4
8 Jumpered to pin 8 CTS (nput) 8 5
9 Not Connected

SAW Touch Screen Interface

Mon DB-9 | Signal Connect to Host DB-9 DB-25
1 Not Connected (DCD) 1 8
2 TX Data (output) RX Data (input) 2 3
3 RX Data (input) TX Data (output) 3 2
4 DSR (input) DTR (output) 4 20
5 SG SG 5 7
6 DTR (cutput) DSR ( nput) 6 6
7 CTS (nput) RTS (output) 7 4
8 RTS (output) CTS (input) 8 5
9 Not Connected
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Touch Screen
Operation

Installing the Touch
Screen Driver Software
Procedure

Prior to using the touch screen, 1t 1s necessary to mnstall software on the
host computer that will handle communications with the touch screen
controller, and to perform a calibranon procedure Details for
mstallation are covered in the manufacturer’s documentation provided
with the touch system

Everything you need to wstall the touch screen driver software 1s
included in the touch screen software packet provided with the system
It contams a utihty program that makes mstal ation very easy
Before attemptig to nstall the touch screen software, msure that the
version of the operatmg system running on the target machine 1s
cumpatiblc with that required by your particular touch system
There are a few things the user must know about the touch screen
hardware configuration of the touch system mn order to mstall the driver
properly
» The type and model of touch controller bemg used
e The COM port in use for the touch screen Insure that the RS
232 cable 1s properly mstalled between the monitor port and the
host’s COM1 or COM2 port Note the COM port bemng used
e  The baud rate at which the controller 1s operating in order to set
the baud rate at the COM port to match The controller baud rate
1s factory set at 9600 (except that a MicroTouch controller 1s set
for baud rate aurodetect)
The wstallation procedure mvolves transferring drver files from the
diskette supplied with the touch system to the host computer’s hard
disk, and adding mnstructions to system startup files that wili load the
dnivers following system boot-up
The 1nstallahon utility automates the transfer process and creates a
special directory on the hard disk to hold the touch softiware The user
may specify a directory path name, otherwise, a default path name 1s
used In addition, the utility modifies the system startup files
appropnately

f
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Using the Touch Screen
with Application Programs
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Following mstallation of the driver software, follow the mstructions m
the fz er’s d 10n provided with the touch system

WARNING: The calibration of the touch screen will be
invahdated by any subsequent adjustment of the
display size or position Insure that the display 1s
properly adjusted before beginning calibration

‘When the touch system 1s to be used with multiple
apphications, and these applications use different
video display modes, the calibration procedure
should be repeated for each mode that 1s to be
used

Following mstallation of the touch software and calibration, the touch
screen 1s ready to use

Since, in general the touch screen ) a mouse, patibility
1ssues can arise 1n relation to the way the touch screen emulates mouse
buttons, especially multiple For a complete d of these

1ssues, and means of resolving problems, see the relevant sections of the
manufacturer’s documentation

Corporation Copvright © 199~ 52
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Specification Sheets

This appendix contawns specification sheets for all of the Intecolor 20 industrial disp ay products

Intecolor 20" Monitors Specifications Table

Monitor _Model Number Package Type
20" Vartable Scan (30-82kHz) E20FBC Benchtop
20" Vanable Scan (30-82kHz) E20FCC Cosed Chass s
20 Vanab e Scan (30-82kHz) E20FCD Open Chass s_Short Model
20' Vanable Scan (30-82kHz) E20FEC Desktop
20’ Vanable Scan (30-82kHz) E20FFC Open Frame
20° Vanable Scan (30-82kHz) E20FPC 9U Pane mcunt
20 Vanable Scan (30-82kHz) E20FRA-WA2 Special Rackmount
20' Vanable Scan (30-82kHz) E20FRC 10U Rackmount
20" Vaniable Scan (30-82kHz) E20FRD 9U Rackmount
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Model E20FBC
30kHz to 82kHz Variable Scan Benchtop 20in. Monitor
Display Environmental
CRT Type 201in diagonal, 0 28mm pitch, SP Temperature
phosphor 51 5% glass, AGRAS Operating 0C to 50C
coating, Low thermal expans on Non-Operating 30C 10 65C
shadow mask, DAF electron guns, Relative Humidity 10% to 90% non-condensing
Tension-band implosion protected Alutude
Degaussing Manual and automatic Operating 0 to 10,000 ft (3000m)
Image Size (4 3 Aspect) Non-Operating 0 to 40,000 ft (12000m)
Hornzontal 14 0:n (356mm) Electrostatic Discharge
Verucal 10 5 (267mm) Operating 8 DKVDC (IEC 801-2, ievel 3)
Image Size (5 4 Aspect) Non-Operating 26 OKVDC
Honizontal 13 Iin (333mm) Vibration
Vertical 10 5in (267mm) Operating 00l p-p, 5-54Hzsine, 1 Sg
Non Lincarity (CHP Method) peak, 54-500Hz sme
Horizontat 5% max Non-Operating 0 02 p-p, 5-50Hz sine, 2 Sg
Verucal 4% max peak 50 500Hz sine
Pincushion Shock
Honzontal 3mm max Operating 2(g (172 sine, 11msec)
Verucal 4mm max ‘Non-Operating 30g (172 sine, 1imsec)
Keystone X-ray Emissions Designed for comphance with
Honzontal 1% max DHHS CFR 21 1020
Verucal 1% max
Regulanon 2mm max peak deviation Electrnical
Misconvergence 0 3mm max inside centered circle Line Voltage 9C 264VAC
280mm dia., 0 4mm max outside Line Frequency 44.70Hz
Luminance 30 fL, small white square Ground Leakage 1 0 uA max at 1 SKVDC
Lumunance Uniformuty Corners at least 70% of center Power Consumption 120W max
CIE coordnates for white  x 0281,y 0311 (9300K)
Cables
Video Standard None
Supported Standards IBM VGA (640x480 at 60Hz, Opuional US Power Cord (0E2101), 6t
VESA 640x480 at 60/72Hz, VGA Cable (DE2003)
800x600 at 56/60/72Hz,
1024x768 at 60/70Hz, DEC
g Physical
ég/z.,‘;:z“;{;onls’zlzsoxwu u Dimensions 192nWx 183inHx224in D
. SUD %900 at
(487mm x 464mm x 569mm)
67/76Hz, SGABM RISC Net Weight 70Ib (32kg)
1280x1024 a1 60Hz, HP 700 & 8
1280x1024 at 72Hz, IBM RISC
1280x1024 a1 77Hz Warranty i
Deflection Frequencies Standard 12 months
Honzontal Vanatle 30kHz to 82kHz Opuional Extensions available
Vertical Vanable 40Hz to 80H2
Retrace Times MTBF
Horizontal 2 8usec min >55,000 hours at 25C, Ground
Vertical 0 475msec min Bemgn
Amplif er Bandwidth 150MHz
Black Level S1ab 1y Within 1% Certifications

Input Signals

Sud Input Connection
Opt Input Connecuion

Operator Controls

Front Panet

Video RGB analog (white evel
=( 714V above ref black, mnto
75 Ohms differential) Std Sync
H and V scparate (TTL evels)
Sync w th BNC Opt  Compos te
on green video (0 286V below
ref b ack) or Composite separate
(into 75 Ohms different ab)

HD!5 (RGB, HS. VS)

HD15 (RGB HS, VS)and 4 BNC
(RGB CS)

Power Degauss Brightness
Contrast, H Siz¢ H Postion V
S ze V Position

UL 1950 Listed C-UL 1950
L sted

FCC Class A

CE96 (EMC Directive
BI336/EEC LV Directive
7 4/23/EEC)

Corpo
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d Chassis 20in. Monitor

Misconvergence

Luminance
Luminance Un formity
CIE coordinates for white

Video
Supported Standards

Deflecuion Frequencies
Horizontal
Vertical

Retrace Times
Horizontal
Vertcal

Ampl fier Bandw dth

B ack Level Stabihity

Input S gnals

Std [nput Connect on
Opt Input Connect on

Operator Controls
Rear Pane

D
998011
Model E20FCC
30kHz to 82kHz Variable Scan Encl
Display
CRT Type 20 n dragonai, 0.28mm pitch. SP
phosphor, 51 5% glass, AGRAS
coating Low thermal expansion
shadow mask, DAF electron guns
Tension-band implosion protected
Degaussing Manual and sutomatic
Image Size (4 3 Aspect)
Horzontal 14 0 (356mm)
Vertical 10 51 (267mm)
Image Size (§ 4 Aspect)
Hornzontal 13 Lin (333mm)
Vertical 10 5m (267mm)
Non Lineanty (CHP Method)
Honzontal 5% max
Vertical 4% max
Pincushion
Horizontal 3mm max
Vertical 4mm max
Keystone
Honizontal 1% max
Verucal 1% max
Regu aton 2mm max peak deviahon

0 3mm max wside cenicred circle
280mm dia., 0 4mm max outside
30 fL, small white square
Corners at least 70% of center

x 0281,y 0311 (9300K)

IBM VGA (640x480 at 60Hz,
VESA 640x480 at 60/72Hz,
800x500 at 56/60/72Hz, 1024x768
at 60770Hz, DEC 1024x864 at
60Hz 1280x1024 at 66/72Hz,
SUN 1152x%00 at 67/76Hz
SG/IBM RISC 1280x1024 at 60Hz
HP 700 1280x1024 at 72Hz, 1BM
RISC 1280x}024 at 77Hz

Vanable 30kHz to 82kHz
Vanable 40Hz 1o 80Hz

2 8usec mun

0 475msec min

150MHz

Within 1%

Video RGB anaog (wh te evel
0 714V above ref blach, into 75
Ohms, differentia ) Std Sync H
and V separate (TTL levels) Sync
with BNC Opt  Compos te on
green video (0 286V be ow ref
black) or Compostte separate (into
75 Ohms d fferent al)

HD15 (RGB, HS VS)

HD15 (RGB HS, VS)and 4 BNC
(RGB CS)

Degauss Brightness Contrast, H
Size H Posmon V Size V
Posi1on  BNC Opt on only Sync
Input Select. RGBS Term nat on
Sw tches

Environmental
Temperature
Operating
Non-Operating
Relauve Hunndity
Alntude
Operanng
Non-Operatung
Electrostatic Discharge
Operaung
Non-Operating
‘Vibration
Operating

Non-Operating

Shoch
Operaung
Non-Operating

X-ray Emissions

Electrical
Line Voltage
Line Frequency
Ground Leakage
Power Consumption

Cables

Standard
Optional

Physical
Dimensions
Net Weight

Warranty
Standard
Optional

MTBF

Certifications

0C to 50C
30C 10 65C
10% to 90% non-condensing

0 to 10,000 ft (3000m)
0 to 40,000 ft (12000m)

8 OKVDC (IEC 801 2, tevel 3)
20 0KVDC

00lin p-p, 5-54Hz sine, 1 5g
peak, 54-500Hz sin¢
002in p-p, 5 50Hz sme, 2 5g
peak 50 500Hz smne

20g (1/2 sine, 11msec)

30g (1/2 sine, 11msec)
Designed for compliance with
DHHS CFR 21 1020

90 264VAC

45-70Hz

10 uA max at 1 SKVDC
130W max

None
US Power Cord (0E2101), 6ft
VGA Cable (0E2003)

177mWx 139 Hx192mD
(448mm x 354mm x 487mm)
651b (30kg)

12 months
Extensions available

>55 000 hours at 25C, Ground
Ben gn

UL 950 Recogn zed
Component C UL 1950
Recognized Component
FCCCass A

CE96 (EMC Durective
89/336/EEC LV Drrective
73/23/EEC)

6
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20" Monitor User’s Manual

Model E20FCD
30kHz to 82kHz Variable Scan Short Open Frame 20in. Monitor
Display Environmental
CRT Type 201 diagonal, 0.28mm pitch, SP Temperature
phosphor, 51 5% glass, AGRAS Qperating 0C w0 55C
coating, Low thermal expansion Non-Operating -30C to 65C
shadow mask, DAF electron guns, Relauve Hunudity 10% to 90% non-condensing
Tension-band tmploston protected Altinde
Degaussing Manual and automatic Operating 0 to 10,000 & (3000m)
Image Size (4 3 Aspect) Non-Operating 0 to 40,000 ft (12000m)
Hornzontal 14 O (356mum) Electrostatic Discharge
Vertical 10 5in (267mm) Operating 8 OKVDC (IEC 801 2, level 3)
Image Size (5 4 Aspect) Non-Operating 20 0KVDC
Honzon1al 13 lin (333mm) Vibraton
Verucal 10 S (267mum) QOperating, 00tin p-p, 5-54Hz sine, 1 Sg
Non Lineatity (CHP Method) peak, 54 500Hz sine
Horizontal 5% max Non-Operating 002in p-p, 5 S0Hz sine, 2 Sg
Vertical 4% max peak 50-500Hz sine
Pincushion Shock
Honzontal 3mm max Operaung 20g (1/2 sine, 11msec)
Vertical 4mm max Non-Operating 30g (1/2 sine, 11msec)
Keystone X ray Emissions Designed for compliance with
Honzontal 1% max DHHS CFR 21 1020
Vertical 1% max
Regulaton 2tun max peak deviation Electrical
Musconvergence 0 3mm max nside centered circle L ne Voltage 90-264VAC
280mm dia , 0 dmm max outside Line Frequency 45 J0Hz
Lurmmnance 30 {L, smail white square Ground Leakage 10 uA max at 1 SKVDC
Lurmmnance Uniformty Cortners at least 70% of center Power Consumption 130W max
CIE coordinates for wh e x 0281,y 0311 (9300K)
Cables
Video Standard None
Supported Standards 1BM VGA (640x480 at 60Hz, Optional US Power Cord (0E2101), 6ft
VESA 640x430 at 60/72Hz, VGA Cable (0E2003)
300x600 at 56/60/72Hz, 1024x768
at 60/70Hz DEC 1024x864 at Ph
ysical
g%i;z, }g‘:;:)gz:[ 217}‘7633;‘:‘2 D mensions 177nWx 139mHx 16 5n D
SGABM RISC 1280x1024 8L60K2. | ot we gt o x 353mm x 419mm)
HP 700 1280x1024 at 72Hz, IBM 8 @skg)
RISC 1280x1024 at 77THz
Deftect on Frequenc es Warranty
Honizontat Vanable 30kHz 1o 82kHz Standard 12 months
Vert cal Vanab ¢ 40Hz to 80Hz Opt onat Extensions available
Retrace Times
Horzonta 2 Busec min MTBF
Verncal 0 475msec Tn >55 000 hours at 25C, Ground
Amp fier Bandwidth 150MHz Ben gn
Black Level Stabihty Wihin 1%
Input Signals Video RGB analog (white level = | Certifications

S Input Connection
Opt input Connecuion

Operator Controls
Rear Pane

0714V above ref black, into 75
Ohms differential), Std Sync H
and V scparaic (TTL levels), Sync
with BNC Opt  Compos te on
green video (0 236V below ref

b ack) or Composite separate { nto
75 Ohms differential)

HD14 (RGB, HS. VS)

HD15 (RGB, HS, VS) and 4 BNC
(RGB CS)

Degavss Bnightness Contrast, H
Size H Pos uion, V Size, V
Posuon BNC Optionony Sync
Input Setect. RGBS Term nat on
Sw 1ces

UL 1950 Recognized
Component, C-UL 1950
Recogmzed Component
Certifiable FCC Class A when
su tably enc osed

CE96 (LV D rective
73/23/EEC)

Rockwell 4utomation Intecolor Corporation
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998011
Model E20FEC

30kHz to 82kHz Variable Scan Desktop 20in. Monitor

Display
CRT Type

Degaussing

Image Size (4 3 Aspect)
Honzontal
Vertical

Image Size (5 4 Aspect)
Horizontal
Vertical

20in diagonal 0 28mm pitch SP
phosphor, 51 5% glass, AGRAS
coating Low thermal expansion
shadow mask, DAF electron guns
Tensicn-band implosion protected
Manual and automatic

14 O (356mm)
10 51n (267mm)

13 Iin (333mm)
10 5tn (267mm)

Non Lineanty (CHP Method)

Horizontal
Vert cal
Pincushion
Horizontal
Verucal
Keystone
Honzontal
Vertical
Regulauon
Misconvergence

Lurminance
Lumnance Umformity
CIE coordenates for white

Video
Supported Standards

Deflection Frequencies
Horzontal
Verucal

Retrace Times
Honzontal
Vertical

Ampl fier Bandwidth

Blach Level Stabihty

Enput S gnals

Std fnp..t Connect on
Opt {nput Connection

Operator Controls
Front Pane

5% max
4% max

3mm max
4mm max

1% max

1% max

2mm max peak deviation

0 3mm max mside centered circle
280mm dia., 0 4mm max outside
30 fL small white squarc
Comers at least 70% of center

x 0281,y 0311 (9300Kk)

IBM VGA (640x480 at 60Hz
VESA 640x480 at 60/72Hz,
800x600 at 56/60/72Hz,
1024x768 at 60/70Hz, DEC
1024x864 at 60Hz, 1280x1024 at
66/72Hz, SUN 1152x900 at
67/76Hz, SGIBM RISC
1280x1024 at 60Hz, HP 700
1280x1024 at 72Hz, IBM RISC
1280x1024 at 77Hz

Variable 30kHz 10 82hHz
Vanable 40Hz to 80Hz

28usecmn

0 475msec min

150MHz

Withn 1%

Video RGB analog (wh te level
=0 714V above ref b ack nto
75 Ohms d fferenual), Std Sync
H and V separate (TTL evels)
Sync w th BNC Opt  Composite
on green v deo (0 286V below
ref b ack) or Compos 1e separate
(mto 75 Ohms d fferent a )
HDi5(RGB HS VS)

HD 5(RGB HS VS)and 4 BNC
(RGB CS)

Power Degauss Bnightness
Contrast, HS ze H Postion V
Size VPoston

Environmental
Temperature
Operaung
Non-Operating
Relative Hurmtdity
Alttude
Operating
Non-Operating

Electrostatic Discharge

Operating
Non-Operating

Vibration
Operating

Non-Operating

Shock
Operating
Non-Operating
X ray Emissions

Electrical
Line Voltage
Line Frequency
Ground Leakage

Power Consumption

Cables
Standard
Opuonal

Physical
Dimensions
Net Weight

‘Warranty
Standard
Optional

MTBF

Certifications

0C 10 40C
30C 10 65C
10% to 90% non condensing

0 to 10,000 ft (3000m)
0to 40 000 ft (12000m)

8 OKVDC (IEC 801 2, level 3)
2)0KVDC

00lm p-p 5 54Hzsine, 1 5g
peak 54 500Hz sine
002 p-p, 5-50Hz sine, 2 5g
peak 50 500Hz sine

2Dg (1/2 s;ne 11imsec)

30g (1/2 sine 11msec)
Designed for compliance with
DHHS CFR 21 1020

90 264VAC

45 70Hz

1 0 uA max at 1 5KVDC
130W max

None
US Power Cord (0E2101}), 6ft
VGA Cable (0E2003)

189N WX 172nHx205mD
{480mm x 436mm x 521mm)
6016 (27kg)

12 months
E xtensions available

>55 000 hours at 25C Ground
Benign

UL 1950 L sted C UL 1950
L sted

FCCCassA

CE96 (EMC D rective
89/336/EEC LV Directive
73/23/EEC)

8
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20" Momtor User’s Manual
Model E20FFC
30kHz to 82kHz Variable Scan Open Frame 20in. Monitor
Display Envir tal
CRT Type 20tn diagonal, 0 28mm pitch, SP Temperature
phospt ot, 51 5% glass, AGRAS Operating 0C to 55C
coating, Low thermal expansion Non-Operating =30C t0 65C
shadow mask, DAF electron guns, Relative Humudity 10% to 90% non-condensing
Tension-band implosion protected Altitude
Degaussing Manual and automatic Operating 0 to 10,000 £t (3000m)
Image Size (4 3 Aspect) Non-Operating 0 to 40,000 fi (12000m)
Honizon 14 O0in (356mm) Electrostatic Discharge
Vertcal 10 51 (267mm) Operating 8 OKVDC (IEC 801-2, level 3)
Image Size (5 4 Aspect) Non-Operating 20 0KVDC
Horizontal 13 1 (333mm) Vibration
Verucal 10 5in (267mm) Operating 00lin p-p, 5-54Hz smne, 1 5g
Non Lineanty (CHP Methoa) peak, 54-500Hz sine
Hortzontal 5% max Non-Operating 002in p-p, 5-50Hz sine, 2 5g
Vertical 4% max peak 50-500Hz sine
Pincushion Shock
Honizontal 3mm max Operaung 20g (1/2 sme, 11msec)
Verucal 4mm max Non-Operating 30g (1/2 sine, 1 Imsec)
Keystone X-ray Enussions Designed for compliance with
Honzontal 1% max DHHS CFR 21 1020
Vertical 1% max
Regulation 2mm max peak deviation Electrical
Misconvergence 0 3mm max insidc centered circle Line Voltage 90-264VAC
280mm dia., 0 4mm max outside Line Frequency 43-70Hz
Luminance 30 fL, small white square Ground Leakage 1 0 vA max at 1 SKVDC
Luminance Umformity Corners at least 70% of center Power Consumption 130W max
CIE coordinates for white  x 0281,y 0 311 (9300K)
Cables
Video Standard None
Supported Standards IBM VGA (640x480 at 60Hz, Optional US Power Cord (0E2101), 68t
VESA 640x480 at 60/72Hz, VGA Cable (0E2003)
800x600 at 56/60/72Hz,
1024x768 at 60/70Hz, DEC N
y Physical
(I’glz;;gsnugo:i‘zg;zsmozit a Dimensions 177nW=x140mHx182m D
, X900 at
(450mm x 354mm x 462mm)
67/76Hz, SG/IBM RISC Net Weigh 551 (25K,
1280x1024 at 60Hz, HP 700 et Weight (5ke)
1280x1024 at 72Hz, IBM RISC
1280x1024 at 77Hz, Warranty
Deflection Frequencies Standard 12 months
Honzontal Vanable 30kHz to 82kHz Optional Extensions availabie
Vertical Vaniab ¢ 40Hz to 80Hz
Ketrace Times MTBF
Honzontal 2 8usec min >55 000 hours at 25C Ground
Vert cal 0 475msec min Ben gn
Amplhfier Bandwidth 150MHz
Black Level Stab ity Withir 1% Certifications

Input Signais

Std Input Connect on
Opt Input Connect on

Operator Controls
Rear Pane

Video RGB analog (white level
=0 714V above ref black, nto
75 Ohms differenual) Std Sync
H and V separate (TTL levels),
Sync with BNC Opt  Composite
on green v deo (0 286V betow
ref black) or Composite separate
(into 7~ Ohms d fferential)

HDI15 (RGB HS VS)

HD15 (RGB HS, VS)and 4 BNC
(RGB CS)

Degauss, Brightness, Contrast, H
Size, H Pos ion V Size, V

Posit on  BNC Option only
Sync Input Select. RGBS
Terminauoen Switches

UL 1950 Recogmzed
Component, C-UL 1950
Recogmzed Component

Cert fiab ¢ FCC C ass A when

s 4 wably enclosed

CE96 (LV D rectrve 73/23/EEC)

Corpora
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998011
Model E20FPC
Display
CRT Type
Degaussing
Image Size (4 3 Aspect)
Horizontal
Vertical

30kHz to 82kHz Variable Scan 9U Panelmount 20in. Monitor

Image Size (5 4 Aspect)

20 diagonal, 0 28mm pitch, SP
phosphor, 51 5% glass, AGRAS
coating Low thermal ¢xpansion
shadow mask, DAF electron guns
Tensi>n band implosion protected
Manual and autornatic

14 Oir (356mm)
10 5 (267mm)

Honzontal 13 Iir (333mm)

Vertical 10 51 (267mm)
Non Lincanity (CHP Method)

Honzontal 5% max

Vertical 4% max
Pincushion

Honzontal 3mm max

Vertical 4mm max
keystone

Horizontal 1% max

Vertical 1% max
Regulanon 2mm max peak deviation

Misconvergence

Luminance
Lurminance Umiformity

CIE coordmates for white

Video
Supported Standards

Deflection Frequenc es
Horizontal
Vertical

Retrace Tumes
Honzontal
Vertical

Amplifier Bandw dth

Black Level Stability

Input Signals

Std Tnput Connect on
Opt input Connect on

Operator Controls
Rear Panel

0 3mm max mside centered circle
280mm dia 0 4mm max outside
30 f. smalt white square
Comers at least 70% of center

x 0281 y 0311 (9300K)

1BM VGA (640x480 at 60Hz,
VESA 640x480 at 60/72Hz
800x600 at 56/60/72Hz,
1024x768 at 60/70Hz, DEC
1024x864 at 60Hz, 1280x1024 at
66/72Hz SUN 1152x900 at
67/76Hz, SG/IBM RISC
1280x1024 at 60Hz HP 700
12801024 at 72Hz, IBM RISC
1280x1024 at 77Hz

Vanable 30kHz to 82kHz
Varnable 40Hz to 80Hz

2 8usec min

0 475msec mn
150MHz

With n 1%

Video RGB analog {white eve
0 714V above ref b ack, nto
75 Onms, differenuial) Std Svnc

H and V separate (TTL leve 5)
Sync with BNC Opt  Compos te
on green video (0 286V below
ref black) or Composite separate
(o 75 Ohms d fferentia )

HDI5 (RGB HS VS)

HD15 {RGB HS VS)and 4 BNC
{RGB CS)

Degauss, Brightness Contrast H
Size HPoson V Size V
Poston BNC Option only
Svnc [nput Select. RGBS
Termmation Switches

Environmental
Panel Rating

Temperature
Operating
Non-Operating

Relative Hurmdity

Altitude
Operating
Non-Operating

Electrostatic Discharge
Operating
Non-Operating

Vibrat on

Operaung
Non-Operating

Shock
Operanng
Non-Operating
X ray Emissions

Electrical
Line Voltage
Line Frequency
Ground Leakage
Power Consumption

Cables

Standard
Optionat

Physical
Dimensions
Net We ght

Warranty
Standard

Opuonal

MTBF

Certifications

NEMA 4/12/13 (UL 508, C UL 508
certified), Built to IP65 standards

0C 10 50C
30C 10 65C
10% to 90% non-condensing

0 to 10,000 ft (3000m)
0 to 40,000 ft (12000m)

8 OKVDC (IEC 801 2 level 3)
20 0KVDC

00hin p-p 5 54Hzsinc, 1 5g peak,
54-500Hz sine

002in p-p, 5-50Hz sine, 2 5g peak
50-500Hz smne

20g (1/2 sine 11msec)

30g (172 sine, 11msec)

Des gned for compliance with
DHHS CFR 21 1020

90 264VAC

45 70Hz

1 0 vA max at 1 SKVDC
130W max

None
US Power Cord (OE2101), 6ft VGA
Cab ¢ (0E2003)

190nWx 157nHx195n D
(483mm x 399mm x 495mm)
€51b (30kg)

12 months
I xtensions avai able

>45 000 hours at 25C Ground
Bemgn

UL 1950 Recoenized Component,
C UL 1950 Recogn zed Component
1CC Class A

CE96 (EMC D rective 89/336/EEC
1V D recuve 73/23/EEC)
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20" Monrtor User’s Manual

Model E20FRA-WA2
30kHz to 82kHz Variable Scan 83U Rackmount 20in. Monitor
Display Environmental
CRT Type 20in diagonal, 0 28mm pitch, SP Temperawre
phosphor, 51 5% glass, AGRAS Operating 0C to 50C
coating, Low thermal expans on Non-Operating «30C t0 65C
shadow mask, DAF clectron guns, Relauve Humidity 10% to 90% non-condensing
Tension-band implosion protected Alttude
Degaussing Manual and automatic Operating 0 to 10,000 ft (3000m)
Image Size (4 3 Aspect) Non-Operating 0 10 40,000 £ (12000m)
Horizontal 14 O (356mm) Electrostatic Discharge
Verucal 10 5in (267mm) Operaung 8 OKVDC (IEC 801-2, Ievel 3)
Image Size (5 4 Aspect) Non-Operating 20 OKVDC
Hornzontal 13 1 (333mm) Vibration
Vertical 10 5in (267mm) Operating 00lin p-p, 5-54Hz sme, I 5g
Non Linearnty (CHP Method) peak, 54-500Hz sine
Hornzontal 5% max Non-Operating 002in p-p, 5 S0Hz sine, 2 5g
Vertical 4% max peak 50-500Hz sine
Pincushton Shock
3mm max Operating 20g (172 sine, timsee)
Vertical 4mm max Non-Operatng 30g (172 sine, 11msec)
Keystone X ray Emissions Designed for comphiance with
Honzontal 1% max DHHS CFR 21 1020
Verucal 1% max
Regulation 2mm max peak deviation Electrical
Misconvergence 0 3mm max nside centered circle Line Voltage 90-264VAC
280mm dia, 0 4mm max outside Line Frequency 43 70Hz
Luminance 30 fL, small white square Ground Leakage 10 uA max at 1 SKVDC
Luminance Umformty Corners at Jeast 70% of cemer Power Consumption 130W max
CIE coordinates for white < 0281,y 0311 (9300K)
. Cables
Video Standard None
Supported Standards TBM VGA (640xaR0 at 60Hz, Optional US Power Cord (OE2101), 6ft
VESA 640x480 at 60/72Hz, VGA Cable (0E2003)
800x60 at 56/60/72Hz,
1024x 768 at 60/70Hz, DEC
? Physical
‘62374;13:645%:? l;l]?;; 2801024 &t Dimensions 1Y0mWxI157mHx197nD
3 x900 at
(483mm x 399mm x 500mm)
67/76Hz, SG/IBM RISC Net Weight 65 b (30k
12801024 at 60Hz, HP 700 et Weig! 8}
1280%1024 at 72Hz, IBM RISC
1280x1024 2t 77Hz Warranty
Deflection Frequencies Standard 12 months
Honzontal Variable 30kHz to 82kHz Opuonal Extenssons availabic
Vertical Variable 40Hz to 80Hz
Retrace Times MTBF
Horzontal 2 8usec mun >55,000 hours at 25C Ground
Vertical 0475msecmn Benign
Amplifier Bandwidth 150MHz
Black Level Stab ity Withir 1% Certifications

tnput Signals

Std Input Connection

Operator Controls
Front Pane

Video RGB analog (wh te level
0 714V above ref black nto
75 Ohms differenual), Std Sync

H and V separate (TTL [evels)
Sync with BNC Opt  Composite
on green video (0 286V betow
ref b ack) or Composite separate
{ nto 75 Ohms d fferential)

4 BNC (RGB and CS) and HDi{ 5
{RGB, HS, VS)

Power Degauss, Br ghtness,
Contrast

UL 1950 Recogmized
Component, C-UL 1950
Recognized Component

Rockwell Automation Intecolor Corporation
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Environmental
Temperature
Operating
Non-Operating
Relateve Humdity
Altitude
Operating
Non-Operating
Electrostatic Discharge
Operating
Non-Operating
Vibration

Operating
Non-Operating

Shock
Operating
Non-Operating
X ray Emissions

-
998011
Model E20FRC
30kHz to 82kHz Variable Scan 10U Rackmount 20in. Monitor
Display
CRT Type 20 iagonal, 0 28mm pitch, SP
phosphor 51 5% glass AGRAS
coating, Low thermal expansion
shadow mask, DAF electron guns,
Tension band implosion protected
Degaussing Manual and automatic
Image Size (4 3 Aspect)
Honzontal 14 0w (356mm)
Vertical 10 Sin (267mm)
Image Size (5 4 Aspect)
Hornizontal 13 1in (333mm)
Verucal 10 51 (267mm)
Non Lmearity (CHP Method)
Honizontal 5% max
Vertical 4% max
Pincushion
Horizontal 3mm max
Vertical 4mm max
Keystone
Horizontal 1% max
Vertical 1% max
Regulation 2mm max peak deviation

M sconvergence

Lummance
Luminance Uniformity
CIE coordinates for white

Video
Supported Standards

Deflection Frequencies
Horizorta.
Verucal

Retrace T mes
Hornzontal
Vertica

Amplifier Bandwidth

B ach Leve Stability

Input Signals

Std Inp.t Connert on
Opt Input Connect on

Operator Controls
Front Pane

0 3mm max inside centered circ ¢
280mmda 04mm max outside
30 f. small white square
Comers at least 70% of center

x 0281 y 0311 (9300K)

IBM VGA (640%480 at 60Hz
VESA 640x480 at 60/72Hz,
800x600 at 56/60/72Hz,
1024x768 at 60/70Hz, DEC
1024x864 at 60Hz, 1280x1024 at
66/72Hz, SUN 1152x900 at
67/76Hz SG/ABM RISC
1280x1024 at 60Hz, HP 700
1280x1024 at 72Hz, IBM RISC
1280x1024 at 77Hz

Vanahle 30hHz to 82kHz
Variable 40Hz to 80Hz

2 Busec min

0475msecmn
50MHz

Withn 1%

Video RGB analog (white eve
0 714V above ref black, nto
75 Ohms d fferenual) Std Sync

H and V separate (TTL leve s)
Sync with BNC Opt - Composite
on green video (0 286V be ow
ref b ack) or Composite separate
(nto 75 Ohms d fferentia )
HD1y(RGB, HS VS)

HDI1> (RGB HS VS)and 4 BNC
(RGB CS)

Power Degauss Brightness
Contrast. H S z¢ H Posuon V
Sze VPositon

Electrical
Line Voltage
Line Frequency
Ground Leakage
Power Consumption

Cables

Standard
Optional

Physical
Dimensions
Net Weight

Warranty
Standard

Optionat

MTBF

Certifications

0C to 50C
0C to 65C
10% to 90% non condensing

0 to 10,000 ft (3000m)
0 to 40.000 ft (12000m)

8 OKVDC (IEC 801 2, level 3)
20 0KVDC

00Lin p-p, 5 54Hz smne, 1 5g
peak, 54 500Hz sine
002in p p, 5-50Hz sme, 2 5g
peak 50-500Hz sine

20g (172 sme 11msec)

30g (1/2 sine 11msec)
Designed for complhance with
DHHS CFR 21 1020

90 264VAC

45-70Hz

10 uA max at 1 SKVDC
120W max

None
US Power Cord (0E2101), 6ft
VGA Cable (0E2003)

190mWx175mHx182nD
(483mm x 444mm x 462mm)
651b (30kg)

12 months
Extensions available

>355 000 hours at 25C, Ground
Ben gn

UL 1950 Recognized
Component C UL 1950
Recogmized Component
FCC Class A

CE96 (EMC Directive
89/336/EEC LV Directive
13/23/EEC)

Copvright € 1997

Rockwell 4utomation Intecolor Corporation




20" Monitor User’s Manual

Mode! E20FRD
30kHz to 82kHz Variable Scan 9U Rackmount 20in. Monitor
Display Environmental
CRT Type 20in diagonal, 0.28mm pitch, SP Temperature
phosplor, 51 5% glass, AGRAS Operating 0C to 50C
coating, Low thermal expansion Non-Operaung <30C 10 65C
shadow mask, DAF electron guns, Relative Humidity 10% to 90% non-condensing
Tension-band implosion protected Altitude
Degaussing Manual and automatic Operating 0 to 10,000 fi (3000m)
Image Size (4 3 Aspect) Non-Operating 0 to 40,000 ft (12000m)
Honzontal 14 Oin (356mm) Electrostatic Discharge
Verucal 10 5 (267mm) Operaung 8 OKVDC (IEC 801-2, level 3)
Image Size (5 4 Aspect) Non-Operating 20 0KVDC
Horizontal 13 I (333mm) Vibration
Vertical 10 5in (267mm) Operating 00bm p-p, 5-54Hz sine, 1 5g
Non Lineanty (CHP Method) peak, 54 500Hz sme
Horizontal 5% max Non-Operating 002 p-p, 5 SOHz sine 2 5g
Verucal 4% max peak 50-500Hz sine
Pincushion Shock
Honzontal 3mm max Operating 20g (1/2 sme, 1 imsec)
Verucal 4mm max Non-Operating 30g (1/2 sine 11msec)
Keystone X-ray Enussions Designed for compliance with
Hornzontal 1% max DHHS CFR 21 1020
Vertical 1% max
Regulation 2mm max peak deviation Electrical
Misconvergence 0 3mm max mside centered circ e Line Voltage 90-264VAC
280mm dia., 0 4mm max outside Line Frequency 4%.70Hz
Luminance 30 4L small wh te square Ground Leakage 10 uA max at | SKVDC
Luminance Uniformity Commers at least 70% of center Power Consumption 1" 0W max
CIE coordmates for white  x 0281,y 0 311 (9300K)
. Cables
Video Standard None
Supported Standards IBM VGA (640x480 at 60Hz. Optional US Power Cord (OE2101), 68
VESA 640x480 at 60/721iz, VGA Cab ¢ (0E2003)
800x600 at 56/60/72Hz,
1024x 768 at 60/70Hz, DEC
1024x864 at 60Hz, 1280x1024 at Phy;'m 19 0m W x 157 78mD
66/72Hz. SUN 1152x900 at Imensions 90mWx157mHx 17 8in
67/76Hz. SG/IBM RISC (483mm x 399mm x 452mm)
1280x1024 at 60Hz HP 700 Net Weight 641b (30kg)
128041024 21 72Hz, IBM RISC
12801024 a1 77Hz Warranty
Deflection Frequenc es Standard 12 months
Horizontal Vanable 30kHz to 82kHz Opuional Exwnstons available
Vertical Vanab ¢ 40Hz to 80Hz
Retrace Times MTBF
Honzontal 2 8usec min >55 000 hours at 25C Ground
Vertical 0 475msec min Bemgn
Ampl fier Bandwidth 150MHz
Black Level Stabil ty Within 1% Certifications

Input Signals

Std Input Connection
Opt Input Connection

Operator Controls

Front Pane

V deo RGB analog (whte cvel
=0 714V above ref black, o
75 Ohms, differential) Sud Sync
Hand V separate (TTL leve s),
Sync with BNC Opt  Composite
on gresn v deo (0 286V be ow
ref black) or Composite separate
(1nto 75 Ohms differentra )
HDI5 (RGB, HS VS)

HD15 (RGB HS VS$)and 4 BNC
(RGB CS)

Power Degauss Brighwness
Contrast, H Size H Postion V
Size V Positon

UL 1950 Recogmzed
Component, C UL 1950
Recognized Component
FCC Class A

CE96 (EMC Directive
80/336/EEC LV Directive
TI2I/EECY

Rockwell dutomation Intecolor Corporation
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20" Monntor User’s Manual

Declaration of Conformity

The following Declarations of Conformity apply to the products included 1n this manual

Rackwell qutamarion Intecoalor Corporation Copyright © 1997 65






20" Monitor User’s Manual

DECLARATION OF CONFORMITY

Application of Council Directive: 89/336/EEC
Standard to which Conformity is Declared: EN 55022-1, EN 50082-2

Application of Council Directive: 73/23/EEC
Standard to which Conformity is Declared: EN 60950. 1992

Manufacturer’s Name Intecolor Corporation
Manufacturer’s Address: 2150 Boggs Road
Duluth, GA 30136

Tmporter’s Name

Importer’s Address

Type of Equipment Color Computer Monttor

Model No E20FCC-XXX, E20FCD-XXX, E20FPD XXX, E20FRD XXX,
E20FRE-XXX

Senal No.

Year of Manufacture

I, the undersigned, hereby declare that the equipment specified
above conforms to the above Directive and Standard

Place Duluth, Georgia

{Signature)
Date  January 3, 1997 L. Cliff Switzer

FollRame)
Vice President.Engineering

nteco or P/N 998006-010

7 7 )
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20" Montor User’s Manual

DECLARATION OF CONFORMITY

Application of Council Directive: 89/336/EEC
Standard to which Conformuty is Declared: EN 50082-2, EN 50081-2

Application of Council Directive: 73/23/EEC
Standard to which Conformity is Declared: EN 60950: 1992

Manufacturer’s Name Intecolor Corporation
Manufacturer’s Address: 2150 Boggs Road
Duluth, GA 30136

Importer’s Name-

Importer’s Address.

Type of Equipment Color Computer Momtor

Model No E20FEC-XXX, E20FPC-XXX, E20FRC-XXX, E20FBC XXX.
E20FSC XXX

Serial No

Year of Manufacture

I, the undersigned, hereby declare that the equipment specified
above conforms to the above Directive and Standard

Place Duluth, Gecrgia

Date  January 3, 1997 L. Cliff Switzer

ull Name!

Vice-President.Engineering

Inteco or P/N 9980060 0

1 4 ; )
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20" Monutor User’s Manual

DECLARATION OF CONFORMITY

Application of Council Directive:
Standard to which Conformity is Declared:

Application of Council Directive: 73/23/EEC
Standard to which Conformity is Declared: EN 60950 1992

Manufacturer’s Name Intecolor Corporation
Manufacturer’s Address: 2150 Boggs Road

Duluth, GA 30136
Importer’s Name:

Importer’s Address

Type of Equipment Color Computer Monitor
Model No E20FFC-XXX, E20FCD-XXX
Sertal No

Year of Manufacture®

1, the undersigned, hereby declare that the equipment specified
above conforms to the above Directive and Standard.

Place Duluth, Georgia

Date  January 3, 1997

Vice-Presidenti, Engineering

Inteco or P/N 998006-010

Rockwell 4 [} 7
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