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SAFETY INSTRUCTIONS
M
Important Safety Notice

When servicing this product, under no circumstances should the original design be modified or altered
without permission from Zenith Electronics Corporation. All components should be replaced only with types
identical to those in the original circuit and their physical location, wiring and lead dress must conform to
original layout upon completion of repairs.

Special components are also used to prevent x-radiation, shock and fire hazard. These components are
indicated by the letter “x” included in their component desi gnators and are required to maintain safe
performance. No deviations are allowed without prior approval by Zenith Electronics Corporation.

Circuit diagrams may occasionally differ from the actual circuit used. This way, implementation of the latest
safety and performance improvement changes into the set is not delayed until the new service literature is
printed.

Caution: Do not attempt to modify this product in any way. Never perform customized instaliations without
manufacturer’s approval. Unauthorized modifications will not only void the warranty, but may fead to
property damage or user injury.

Service work should be performed only after you are thoroughly familiar with these safety checks and
servicing guidelines.

Graphic symbols

ij E The exclamation point within an equilateral triangle is intended to alert the service personnel to
important safety information in the service literature,

The lightning flash with arrowhead symbol within an equilateral triangle is intended to alert the
A service personnel to the presence of noninsulated “dangerous voltage” that may be of sufficient
magnitude to constitute a risk of electric shock.

/\  The pictorial representation of a fuse and its rating within an equilateral triangle is intended to
ﬂ convey to the service personnel the following fuse replacement caution notice:

CAUTION: FOR CONTINUED PROTECTION AGAINST RISK OF FIRE,REPLACEALL
FUSES WITH THE SAME TYPE AND RATING AS MARKED NEAR EACH FUSE.

Service Information
While servicing, use an isolation transformer for protection from AC line shock.
After the original service problem has been corrected, make a check of the following:

Fire and Shock Hazard

1. Be sure that all components are positioned to avoid a possibility of adjacent component shorts. This is
especially important on items transported to and from the repair shop.

2. Verify that all protective devices such as insulators, barriers, covers, shields, strain reliefs, power supply
cords, and other hardware have been reinstalled per the original design. Be sure that the safety purpose
of the polarized line plug has not been defeated.
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. Soldering must be inspected to discover possible cold solder joints, solder splashes, or sharp solder
points. Be certain to remove all loose foreign particles.

. Check for physical evidence of damage or deterioration to parts and components, for frayed leads or
damaged insulation (including the AC cord), and replace if necessary.

. No lead or component should touch a receiving tube or a resistor rated at 1 watt or more. Lead tension
around protruding metal surfaces must be avoided.

. After reassembly of the set, always perform an AC leakage test on all exposed metallic parts of the
cabinet (the channel selector knobs, antenna terminals, handle and screws) to be sure that set is safe to
operate without danger of electrical shock. DO NOT USE A LINE ISOLATION TRANSFORMER
DURING THIS TEST. Use an AC voltmeter having 5000 ohms per volt or more sensitivity in the
following manner: Connect a 1500 ohm, 10 watt resistor, paralleled by a .15 mfd 150V AC type

capacitor between a known good earth ground

(water pipe, conduit, etc.) and the exposed

metallic parts, one at a time. Measure the AC A.C. VOLTMETER
voltage across the combination of 1500 chm
resistor and .15 mfd capacitor. Reverse the AC 7
plug by using a non-polarized adaptor and repeat
AC voltage measurements for each exposed ® ®
metallic part. Voltage measured must not exceed
0.75 volts RMS. This corresponds to 0.5 o15ut Place this probe
rmlliampereAC. Any value exceeding this limit Good earth gromd ] }—|—4—» omeachexposed
constitutes a potential shock hazard and mustbe =~ suchas a water 1500 Ol metal part
corrected immediately. pipe, conduit, etc. “'_l';\i\v/.\.:'—
X-Radiation <<Fig. 1>>

1. Be sure procedures and instructions to all service personnel cover the subject of x-radiation. The only
potential source of x-rays in current TV receivers is the picture tube. However, this tube does not emit x-
rays when the HV is at the factory-specified level. The proper value is given in the applicable schematic.
Operation at higher voltages may cause a failure of the picture tube or high-voltage supply and, under
certain circumstances, may produce radiation in excess of desirable levels.

. Only factory-specified CRT anode connectors must be used.

. Itis essential that the service personnel have available an accurate and reliable high-voltage meter.

. When the high-voltage circuitry is operating properly, there is no possibility of an x-radiation problem.
Every time a color chassis is serviced, the brightness should be run up and down while monitoring thehigh
voltage with a meter, to be certain that the high voltage does not exceed the specified value and that it is
regulating correctly.

. When troubleshooting and making test measurements in a product with a problem of excessively high
voltage, avoid being unnecessarily close to the picture tube and the high voltage power supply. Do not
operate the product longer than necessary to locate the cause of excessive voltage.

. Refer to BV, B+, and shutdown adjustment procedures described in the appropriate schematics and
diagrams (where used).
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Implosion

L.

2.

Ti
1

All direct view picture tubes are equipped with an integral implosion protection system; take care to
avoid damage during installation.
Use only the recommended factory replacement tubes.

ips On Proper Installation
- Never install any receiver in a closed-in recess, cubbyhole, or closely fitting shelf space over, or close to,

a heat duct, or in the path of heated air flow.

. Avoid conditions of high humidity such as: outdoor patio installations where dew isa factor, near steam

radiators where steamn leakage is a factor, etc.

. Avoid placement where draperies may obstruct venting, The customer should also avoid the use of

decorative scarves or other coverings that might obstruct ventilation.

. Wall- and shelf-mounted installations using a commercial mounting kit must follow the factory-approved

mounting instructions. A product mounted to a shelf or platform must retain its ori ginal feet (or the
equivalent thickness in spacers) to provide adequate air flow across the bottom. Bolts or screws used for

fasteners must not touch any parts or wiring. Perform leakage tests on customized installations.

- Caution customers against mounting a product on a sloping shelf or in a tilted position, unless the receiver

is properly secured.

. A product on a roll-about cart should be stable in its mounting to the cart. Caution the customer on the

hazards of trying to roll a cart with small casters across thresholds or deep pile carpets.

Caution customers against using a cart or stand that has not been listed by Underwriters Laboratories,
Inc. for use with its specific model of television receiver or generically approved for use with TVs of the
same or larger screen size.

. Caution customers against using extension cords. Explain that a forest of extensions, sprouting from a

single outlet, can lead to disastrous consequences to home and family.

On AC Power

1.

2,

3.

4,

This product should be operated from an AC power source only. This product is designed to operate
fromeither anominal system voltage of 120V or 240V. However, this producthasbeen shipped from
the factory equipped with a standard three conductor North American power supply cordset for
connectiontoa 15 A, 125V, 60Hz branch circuit receptical outlet. If you are not sure of the typeof
AC power available, consult your dealer or local power company. Ifthe power supply is notthe correct
one, consult yourdealer.

THISEQUIPMENT MUST BE GROUNDED (EARTHED) viathe supplied 3 conductor AC power
cable. (If the supplied power cable isnotthe corret one, consult yourdealer.)

Do notallow anything to rest on the power cord. Do not locate this product where peoplewill walk on
the cord. Todisconnect the cord, pull it out by the plug. Never pullthe cord itself.

Ifanextension cord isused with this product, make sure that the total of thye ampere ratingsonthe
products plugged into the extension cor does not exceed the extension cord ampere rating. Also make
sure that the total of all products plugged into the wall outlet does notexceed 15 amperes.
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On Installation

1. Before operating your projector please read this manual thoroughly, and retain it for future reference.

2. Installationand preliminaryadjustments should be performed by qualifiedZENITH personnel or
authorized ZENITH service dealers.

3. Donotplace this projector on an unstable cart, stand, or table. The projector may fall, causing serious

damagetoit.

. Donotuse this projector near water.

. Useonty the powercord supplied with your projector. While appearing to be similar, other power cords
have not been safety tested at the factory and may not be used to power the projector. Fora
replacementpower cord, contactyourdealer. '

6. Slotsand openingsinthecabinetand the sidesare provided for ventilation; to ensurereliable operation
of the projector and to protectit from overheating, these openings must not beblocked or covered.
Theopenings should never be blocked by placing the producton abed, sofa, rug, or other similar
surface. Thisproduct should never be placed near or over aradiator or heat register. This projector
should not be placed inabuilt-in installation or enclosure unless proper ventilationis provided.

[ -

On Cleaning

1. Unplug this product from the wall outlet before cleaning. Donotuse liquid cleaners or aerosol cleaners.
Useadampcloth forcleaning. -

2. Tokeepthecabinetlookingbrand-new,periodicallycleanitwithasoﬁcloth. Stubbormn stains may be
removed withaclothlightly dampened withmild detergent solution. Neveruse strong solvents, suchas
thinnerorbenzine,orabrasivecleaners,sincethesewilldamagethecabinet.

3. Toensurethehigh&stopﬁcalperformanceandrmoluﬁon,theprojecﬁonlensesarespeciallytreatedwith
an anti-reflective coating, therefore : avoid touching thelens. Toremovedust onthelens, useasoftdry
cloth. Do notuse adamp cloth, detergent solution, or thinner.

Federal Communication Commission (FCC statement)

This equipment has been testedand found to comply with the limits fora class B digital device, pursuant to
Part 15 ofthe FCC Rules. These limitsare designed to provide reasonable protection againstharmful
interference when the equipment is operated inacommercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used inaccordance with theinstruction
manual, may cause harmful interference to radio communications. Operationofthisequipmentina
residential areaislikelyto cause harmful interference in whichcase theuser will berequired tocorrectthe
interferenceathis own expense.

General Safety Instructions

1. Allthe safety and operating instructions should beread before using this unit.

2. Never push objects of anykind into this product through cabinet slots as they may touch dangerous
voltage points or short outparts thatcould result in arisk of fire or electrical shock.

3. Neverspillliquid of anykind ontheproduct. Should any liquid or solid object fall into the cabinet, unplug
the setand have it checked by qualified service personnel before resuming operations.

4. Lightning - For extra protection for this video product during alightning storm, orwhenitis left
unattended and unused foralong period of time, unplug it from the wall outlet. This will prevent damage
to the projector dueto lightning and AC power-line surges.
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On Servicing

1. Donot attempt to service this projector yourself; as opening or removing covers may expose you to
dangerous voltage potential and risk of electric shock!

2. Referallprojector service toaqualified Zenith service center.

Call for service in the following conditions :

1. When the power cord or plug is damaged or frayed.

2. Ifliquid has beenspilled into the projector.

3. Ifthe product has been exposed to rain or water.

4. Ifthe product does not operate normally when the operating instructions are followed. Adjust only those
‘controls thatare covered by the operating instructions since improper adjustment of the other controls
may resultindamage and will often require extensive work bya qualified technician to restore the

product tonormal operation.
. Ifthe product has been dropped or the cabinet has been damaged.
6. Ifthe productexhibitsadistinct change in performance, indicating aneed for service.

LA




INSTALLATION GUIDELINES

Installation Guidelines
Careful consideration of things such as image size, ambient light level, projector placement and
type of screen to use are critical to optimize the use of the projection system.

Environment

Do notinstall the projection systemin asite near
heat sources such asradiators or airducts, orina
place subjectto direct sunlight, excessive dustor
humidity. Be aware thatroom heatrisesto the
ceiling; Make sure the temperature near the instatla-
tionsiteisnotexcessive.

What about ambient light ?

The ambientlight level of any roomismadeup of
directorindirect sunlight and the light fixturesinthe
room. Theamountofambient light will determine
howbright the image will appear. So, avoid ditect
lighton the screenas muchas possible.

<<Fig.2>>

Windows that face the screen should be covered by
opaque drapery while the set is being viewed. Itis
desirable toinstall the projecting system inaroom
whose walls and floor are of non-reflecting material.
The use of recessed ceiling lights and amethod of
dimming those lightsto an acceptablelevel isalso
important. Toomuchambientlightresultsina “wash
out’ of the projected image. This appearsasless
contrastbetween the darkest and lightest parts of the
image. Withbiggerscreens, the ‘washout’ becomes
more important. Asageneral rule, darken the room
tothe point where there isjustsufficientlighttoread
orwrite comfortably. Spotlighting isdesirable for <<Fig.3>>
illuminating small areas so that interference with the screen isminimal.

Which screen type?
There are two major categories of screens used for projection equipment. Those used for front projected
images and those for rear projection applications.

Screensare rated by how much light they reflect (or transmit in case of rear projection systems) givena
determined amount oflight projected toward them. The ‘GAIN’ of a screen is the term used. Frontand
rear screens are both rated in terms of gain. The gain of screens range from a white matte screen with a gain
of 1 (x1)to abrushed aluminized screen witha gain of 10 (x10) or more. Anotherimportantconsideration
isthe degree the screen's gain varies with the horizontal and vertical viewing angie. The choice between
higherand lower gain screens is largely amatter of personal preference.
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Inconsidering the type of screen to choose, determine where the viewers will be located and go for the
highestgainscreen possible. A high gain screen will provide abrighter picture but reduce the viewingangle, .

For more information about screens, contact your local screen supplier.

What image size? How big should the image be?

The projectoris designed for projecting an image width from 1.4m (4.6") to 6m (20") withan aspectratio
of4 1o 3. Itleaves the factory, adjusted as a ceiling/front projector for a screen width of 2.4m (7.8").
Changing the image size from the factory preset size requires arealignment of the projector.

Where to install the projector ?

Toindicate acorrect installation position itis necessary to know :

* The distance from projectorto ceiling in case of Ceiling mounted or the distance from projector to floorin
case of Table mounted;

* Thedistance from projectorto screen.

On Hlumination

Inorder toobtain the bestquality for the projected image, itisessential that the ambient light whichis
allowed to fall onthe screen be kept to an absolute minimum.

Wheninstalling the projector and screen, care must be taken toavoidexposure to ambient light directlyon
the screen. Avoidadverseillumination onthe screen from direct suntightor fluorescent li ghting fixtures.

Theuse ofcontrolled ambient lighting, suchas incandescent spot light or adimmer, is recommended for
proper roomillumination. Where possible, care should also be taken to ensure that the floors and walls of
theroomin whichthe projectoristo be installed are non-reflecting, dark surfaces. Brighter surfaces will
tend to reflect and diffuse the ambient light and hence reduce the contrast of the projected imageonthe

screen.

Calculating Projector Placement
Usethe following formulas to calcutate all measurments needed to properly position your ZenithHD
projector. Note: These calculations are for a standard instalation.
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<<Fig. 4>>

Prol1200X Installation Worksheet
CH=CeilingHeight _ SD=8creenDiagonal ___
DD=DropDistance __ SH=ScreenHeight _
SC=S8creento CeilingDimension SW=ScreenWidth
SCP =Screen Center to ProjectorBottom _ TD=ThrowDistance ___

SF = Screen to Floor Dimension

Note: Throw Distance is from the screen to the front edge of the foot of the projector.

Main Calculations

SwW= TD=(SWx 1.1358)+7.29"=

or

SW=8D(4:3)x0.8= then

or

SW=S8D(16:9)x 0.87146 = SCP=(SWx0.233)+9.94" =

Other Calculations
DD =SC + SH/2 - SCP = or DD=CH-SF-SH/2-SCP=

Note: These calculations assume standard installation (i.e., the projector mounted level, with nofilt.).
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<<Fig.5>>

Prol200X Installation Worksheet

BH = Base Height SD=ScreenDiagonal

SCP =Screen Center to ProjectorBottom__ SH=ScreenHeight
TD=ThrowDistance_ SC =Screen Width

SF= Screento Floor Dimension SCF = Screen Center to Floor

Note: Throw Distance is from the screen to the front edge of the footof the projector.

Main Calculations

SW = TD =(SW x 1.1358) + 7.29" =

or

SW =SD(4:3)x 0.8 = then

or

SW = SD(16:9) x 0.87146 = SCP = (SW x 0.233) + 9.94” =

Other Calculations
BH = SCF — SCP SF = SCF ~ SH/?

SCF = BH + SCP

Note: These calculations assume standard installation (i.., the projectormounted level, with no tilt.).

10
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Access to Controls

WARNING : Risk of electric shock !
Installation only by Zenith authorized service
personnel !

Opening the top cover

During the projector setup and installation will be

necessary to open the top cover. Follow the proce-

dure described belowto open the top cover:

» Turnthelocking screw with ascrewdriver counter
clockwise;

+ Liftup and pivotthetopcover.

AN

Removing the top cover

During someinstatlations, it will benecessary to
remove the top cover from the projector totally.
Follow the procedure described below toremove
thetopcover:

» Pivotthetop cover backwards 90° (fully ex-
tended);

* Press downwards on the spring tabs next tothe
hinges. Carefully slide the top coverto the left side
(viewing fromtherear of the projector)until the
hingesaredisengaged. Removethetopcover
fromthe projector.

WARNING : The projector's topcover
is not supported with locking hinges.
Open with care and support the cover
with your hand.

<< Fig, 7>>

Locking Tab

<< Fig. 8 >>

<< Fig 9>>

1"
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Reinstalling the top cover

Toreinstall thetop cover on the projector:

* Place the top coverin front of the hinges and push in the
direction of the black arrow until the coverlocksinto the
hinges;

* Pivotthetopcoverto close;

» Securethe locking screw by turning it clockwise with a
screwdriver. ' '

Scan Adaptation

The scan switches must be placed inthe correct position
which correspondsto the desired scanning configuration.
Tochange the scanning, it is necessary to remove the
projector top cover and to open the protection plate. For

opening the projector’s top cover, see 'Access to con-
trols'. << Fig 10>>

WARNING | TURN OFF PROJECTOR AND
UNPLUG THE POWER CORD BEFORE

CHANGING THE SCAN DIRECTION.

Getting access to the scan switches

* Openthetopcoverandremove it from the projector
(seep.4-2);
» Loosen the 3 retaining screws oneachside of the

projector;
+ Open the protection plate and pivot it forward (toward
lenses).

Horizontal Scan Switches

Three switchesare used, one for each CRT. Whenchang-
ing the horizontal scan, insure that all three switches are set
inthe sameposition. See positions ofthe switches (dia-
gramonnextpage) for the corresponding projector
configuration.

N ‘, Side view

<< Fig 12 >>

onnectors for the
orizontal deflection

To set the scan switches :
* Removethe horizontal deflection module (the second
module viewing from the rear of the projector).

Toremove the horizontal deflectionmodule::
- Pressthe module lock and liftup the module handle; r o izontal

- Repeatthisaction on both sidesofthe moduleand
extract themodule out of the main frame. << Fig 13 >>

Horizontal scan

12
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+ Togglethe 3 horizontal scan inversion switches (located just
underneath the horizontal amplitude module) to the correct
positions (see p.4-4).

* Reinstallthe horizontal deflecttonmodule.

Vertical Scan Switch

One vertical switch is used for the three CRT's. See position of
the switch (diagrams) for the corresponding projector configu-
ration.

Tosetthe vertical scan switch :
* Removethe vertical deflection module (thethird module
viewing from the rear of the projector).

Toremove the vertical deflectionmodule; (seefig 14 & 17)
- Pressthe module lock and lift up the module handle;
- Repeatthisactionon both sides of the module and extract

the module out of the main frame.

+ Togglethe vertical scaninversion switchto the correct posi-
tion, (seefig. 16)

* Reinstall the vertical deflectionmodule.

Positions of the scan switches for the different mounting configu-
rationsareillustratedinfig.17.

After setting the scan switches, close the metal protection plate

i

>Connectors for the '
_ vertical defiection

and secure it with the retaining screws.

Close the top cover and reconnect the power cord to the wall
outlet.

Note : Switching over from Floor to Ceiling or vice versa
requires a complete readjustment of picture geometry and
convergence.

To check the current positions of the scan switches,
proceed as follows:

Attention: This procedurecan only be done after power
(mains)connection. So, firstcontinue withthe projec-
tor setup and the connections and thenreturn to this
procedure.

* Switch onthe projector. The projector starts up on the last
selected source.
» Press the <ADJUST> key.

<< Fig. 16 >>

Horizewtal Vertlcal nean
sgan switchas awilch

}

FRONT -CEILING

I
)
[ —

i

FRONT -TABLE

o

REAR - TABLE

4
y
J
]

i

<< Fig 17 >>
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» Highlight 'SERVICE by pushing the control disk

forward or backward and press the <ENTER>
key: the SERVICE MODE MENU"will be

displayed.

= Highlight IDENTIFICATION by pushingthe
control disk forward or backward and press the

<ENTER> key.

The projectorwill display the I/DENTIFICATION

SCREEN".

Thisscreengives the current information about the
projector configuration inthe line entitled ‘Config’,

Selactwith + or ¥
then <ENTER>
<EXIT> to retum

Allprojectors leave the factory set fora ceiling/front

configuration.

ADJUSTMENT MODE

Selact a path from
below: .

GUIDED
RANDOM ACCGESS
INSTALLATION
TSI
PROVERGE

source 1

<< Fig. 19>>

Configuration Display

<< Fig I18>>

ADJUSTMENT MODE

Select a path from
below:

GUIDED
RANDOM ACCESS
INSTALLATION
B

PROVERGE
source 1

Selectwith + or §
then <ENTER>
<EXIT> to retum

<< Fig. 20 >>

14




PROJECTOR SETUP

Projector Setup

The DIP switches on the controller board allow the

SETUP of the projector :

* 8 DIP switches for setting the projector address.

* 1 DIPswitch for setting the powerup mode.

* 3DIPswitchesforsetting the baud rate for communi-
cation.

* 1 DIP switch for setting the password mode.

DT

Accessing the DIP Switches BN

* Openthe top cover. ——

+ Loosentheretaining screws of the metal protection coce _ seeen ol = e
plateand pivot this plate to the lens side (Please : T W - i " oo
refertoChapter 4 'Installation setup'). DR e v i

The DIP switches are located on the back side of this P - & il - 5:

metal protection plate. -

. . << Fig. 21 >>

Setting the Projector Address e

The projector'saddress may be settoany value between @

0and 255. Whenthe address is set, the projector canbe

controllednowby : R J :

* RCU foraddresses between 0and 9.

» IBMPC (or compatible) or Apple MAC forad I @

dresses between 0 and 255. -
Setting the address is a hardware SETUP of your projec-
tor which must be done during installation, Use the § DIP
switches provided onthe controller board labelied 'Pro- @
jector Address'. -

~
<< Fig. 22 >>

Each DIP switch hasits own decimal value. The sumofthe
values associated to those DIP switches gives the ad-
dress. Asshown inthetable, if SwitchNo. 1issetto ON, Switch No

Q
-

itrepresentsadecimal value of 128, Switch No.2 for64, Valus P
SwitchNo.3 for 32, and so forth. In the given example,

- d . . 1 128 2
the projector address is set to 202 . > > [ —
DIPswitchNo. : 12345678 i 3: - 4

o ] —M| 5
Position ON/OFF: 11001010 : : 5
—ill 7
Sum: 1x128 + 1x64 + 0x32 + 0x16 + 1x8 + 0x4 + 1x2 7 2 T —
3 i
+0x1 =202 OFF ON
Factory preset address =@ << Fig. 23 >> << Fig. 24 >>

15
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Note : When the address button onthe RCU is pressed,
theprojector will display its own addressonthe screen.
Oncethe address buttonis pressed, tocontinue using your
RCU, itisnecessarytoenter an address, even when the
displayed address is correct. Use the numeric keys to
enter the address. Formore information, please refer to
the projector Owner's Manual .

Powerup Mode

The projector can start up in two different modes. The
start-upmodeis determined by the position of DIP Switch
No. 4 of another set of 8§ DIP switches on the controller
board (one set of 8 switches are used for projector
address setting).

Position of the DIP Switch No. 4 (powerupmode) :
ON : operational mode,
OFF: standby mode (Factory preset).

Operational Mode

When the power switch on the rear of the projector is
pressed, the projector displaysthe last selected sourceif
available, otherwise it temains onthat source numberuntil
the source becomesavailable. The onscreenindication is
onlyavailablewhenthe "Text" functionissetto "ON".

Standby Mode

When the power switch on the rear of the projector is
pressed, the projector starts up in the standby mode. The
standby key onthe RCU is used to turn the projector ON
and OFF.

Baud Rate for Communication

with a Computer

Thecommunication speed between the projectorand the
computerhas 8 possible settings. With DIP Switch No.
6,No.7 and No.8 ofthe 8 DIP switches on the controller
board, labelled as ‘Baud rate code (sum)’, itis possible to
select the baud rate (communication speed). Each DIP
switch has its owndecimal value. The sum of the values
associated to those DIP switches gives the baud rate
code. Eachbaud rate code corresponds an communica-
tion speed.

Power-up mode

OFF ON

=< Fig. 26 >> '

NG WN

Source 2
Fh= 15.6 kHz
Fv=50Hz

|||||||

<< Fig. 27 >>
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Position of DIP switches and baud rate codes :
Factory preset baud rate =9600

~ Moreinformationaboutcomputer communication with
. the ZENITH Pro 1200 is available in the Projector
Control Software manual,

Password Mode

With DIP Switch No.5 of the second set of 8 DIP
switches on the controller board, the projector adjust-
ments can be protected with a password. When the
password feature is enabled, the user has to enter a
password before he canenter the adjustment mode (For
moreinformationabout password setting and reprogram-
ming the password, see Installation Adjustment).

When the password menus are disabled (adjustmode is
unprotected), the adjust mode can be selected by press-
ingthe <ADJUST> key. This position ofthe DIP switch
isuseful forqualified servicetechnicians because they do
not need a password to enter the adjust mode.

Position of DIP SwitchNo.5 :
ON : password mode enabled.
OFF : password mode disabled.

Factory preset password mode : OFF.

PROJECTOR SETUP

Binary | Baud rate code | Speed
000 0 110
001 1 150
010 2 300
011 3 600
100 4 1200
101 5 2400
110 6 4800
111 7 9600
<< Fig. 28 >>
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<< Fig. 29 >>
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OFF ON

<< Fig 30>>
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AC POWER CONNECTION

AC Power Cord Connection

Use the supplied cord to connect your projector to the wall
outlet. Plug the female power connector into the male
connector atthe back of the projector.

This projector may also be connected to an IT-power
system. The IT-power systemis apowerdistribution system
having no direct connection to earth. Instead, the exposed
conductive parts of the electrical installation are earthed.

Preparing your Power Cord << Fig. 31 >>

Asthe colorsofthe wires in the mains lead of this apparatus maynot correspond with the colored markings

identifying theterminals in your plug, proceed as follows:

* Theyellow/greenwireis groundand must be connectedtothe terminalinthe plug whichismarked by the letter
E or by the safety earth symbol " | "orcolored yellow and green.

» The White wire is neutral and must be connected to the terminal marked with the letter N or colored black.

» The Black wire is the line and must be connected to the terminal marked with the letter L or colored red.

The wires of the delivered mainslead (power cord) are colored in accordance with the following code :
YellowandGreen  : Ground (Earth).
White : Neutral.
Black : Hot.

AC Input Power Voltage Adaptation
Attention: The Zenith Pro1200 leaves the factory to operate ona main (power) input of 120 VAC.

Switching on the Projector
Push the power switch located on the rear panel of the projector to switch the projector ON and OFF :
» Ifthe switchispressedin: ON

+ Ifthe switch is Not pressed in ; OFF

The projectorcan be started up in the 'Operational mode'
(image displayed)orinthe'Standby mode', depending on
the position of the Powerup' DIP switch on the controller
board (see p.5-2). This DIP switch is set during installa-
tion by aqualified technician. If you wantto change this
start-up mode, call aqualified technician.

Powerindicationlamp:

» OFF : nopower.

* Green : projectorin operational mode.
* Red : projectorin standby mode.

<< Fig 32>>
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AC POWER CONNECTION

When switching on the projector, with the power switch or viathe standby key on the RCU, the projectorcan
startup intwo ways if the "CRT runin cycle" option is switched OFF :

* A full whiteimage (projector warm up) or
* Immediately imagedisplay.

The way of starting up can be setin the service mode.

Starting Up with a Full White Image

When the projector is set to start up with a full white
image, the "Projector warm up" menuwill be displayed
for 30 seconds.

Start Up with ""Warm Up Period"
Ifnoactionistaken, awhite image will be displayed for
20 minutes. This white image will be shifted on the
faceplate ofthe CRT to avoid CRT burn-in.

During this warm up period, itis possible to interrupt
this white image projection by pressing the <EXIT>
key. The "Projector warm up" menuwill be redisplayed
for another 30 seconds but with the remaining time
indicated.

If the <EXTT> key is pressed again, the remaining
warm up period will be skipped.

During the warm up period, every 30 seconds a text
box with theremaining time will be displayed on the
screen for 2 seconds. This text box will be displayed
every time onanother place to avoid CRT bumn-in.
Ifakey, otherthan the <EXTT> key, is pressed, atext
box with the following text will be displayed :

"Please use <EXIT>to leave this procedure.”

Start Up Without "Warm Up Pe-

riod"

Ifthe <EXIT> keyis pressed, the warmup period will
be skipped and the projector is immediately ready for
use.

[ PROJECTORWARMUP

AFULLWHITE PATTERN WILL BE GENERATED
FOR20MINUTES.
FORIMMEDIATE USE OF THE PROJECTOR,
PRESS <EXIT>.

WARNING: SKIPPING THIS PROCEDURE CAN
REDUCE THEINITIALPICTURE QUALITY OF THE
PROJECTEDIMAGE.

THIS OPTION CAN BE DISABLED IN THE SERVICE
MENU.

<< Fig. 33 >>

REMAINING
PROJECTOR
WARM UP
TIME
18.5MIN

<< Fig. 34 >>

PLEASE USE
<EXIT>TO
LEAVE THIS
PROCEDURE

<< Fig. 35 >>

Warning : Skipping this warm up procedure can reduce the initial picture quality of the projected

image.
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SOURCE CONNECTIONS

Signal Input Connection

Thefollowing signals can be connected to the projector through the inputs on the back panel of the projector:
* Composite Video

S-Video

« RGB

Component Video

RGB with Tri-level sync

» Componentvideo with Tri-level sync

<< F;'g, 36 >>

Port No | Projectorinput Numeric button Description ofinputsignal

1 Composite Video 1

S-video: Y/C (luma/chroma).

The Composite video can also be connected to Port 2. It
2 §-Video/Composite Videq 2 can be selected inside the "Picture Tuning”" menu. Please
refer to the Owner’s Manual of this projector.

R, G and B with composite sync on Green;
3 RGB 3 R, G and B with separate composite or with separate
Horizontal and Vertical sync,

R, G and B with composite sync on Green;
4/5 RGB 4or5 R, G and B with separate composite or with separate
Horizontal and Vertical sync,

R-Y, Y, B-Y with composite syncon Y;
4/5 Component video 6 or with separate composite or with separate Horizontal
and Vertical sync.

R, G and B with Tri-level sync on Green;
4/5 RGB with Tri-level sync 7 R, G and B with separate Tri-level sync or with separate
Horizontal and Vertical Tri-level sync.

4/5 Componentvideo 8 R-Y,Y,B-Y with Tri-level sync on Y; or with separate Tri-leve‘
with Tri-level sync sync or with separate Horizontal and Vertical Tri-level sync|
<< Fig. 37 >>
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SOURCE CONNECTIONS

Connecting a Composite Video Source to Port 1
Composite video signals coming froma VCR, OFF air signal decoderand soon canbeconnected to Port 1.

To Select the Video Input
Press the numeric button 1 on the RCU or the local keypad.

75 W Termination Switch for Video
Terminate the video input of the projectorusing the 75 W switch next to the video input, whenthe projector
operatesaloneor when the projector isthelast unitin aloop-through configuration.

Theswitchissetto "ON" ; signal terminated.
The switch issetto "OFF": signal not terminated.

Composite
video to next projecior or

to a monitor

TV tuner, e.g. TVDM40 stereo

Audic ampiifier

<< Fig. 38 >>
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SOURCE CONNECTIONS

Connecting a S-Video (or Composite Video) Source to Port 2

Separate Y-luma/C-chroma signals for higherquality playback of Super VHS signals can be connected to Port
2 . The composite video can also be connected to this port.

To Select the S-video Input
Press the numeric button 2 on the RCU or the local keypad.

If yourare using Port 2 for connecting the Composite Video, the selection of this source must be done inside
the "Picture Tuning" menu. Please refer to the Owner's Manual of this projector.

75 W Termination Switch for S-video
Terminate the S-video inputofthe projectorusing the 75 W switchnext to the S-video input whenthe projector
operatesalone orwhenthe projector s the last unit inaloop-through configuration.

The switchissetto "ON": signal terminated.
The switchissetto "OFF": signalnotterminated.
For S-video: 4 pin connector configurations: For video:
Pin 1: earth{ground) luminance Pin 1: earth{ground) video
Pin 2: earth{ground) chrominanca Pin 2: not connected
Pin 3: luminance signal(Y) 1Vpp +3dB Pin 3: video signal
Pin 4: chrominance signal(C) 300mVpp 13d8 Pin 4: not connected
T
@ [F3)

Luma/Chroma

to next prajector or
to a monitor

VCR S-VHS ' '
e SRy A 2o Audio ampilifier
RIS —— _ ,
] z

<< Fig. 39 >>
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SOURCE CONNECTIONS

Connecting a RGB Analog Source to Port 3
Connecta RGB Analog signal viaaninterface (e.g. RGB 120MHzinterface, part number 98 26570)to Port
3:RGB analog input with automatic sync detection (Separate H and V sync inputs, with composite sync input

orwith sync signals ongreen).

Pinconfiguration ofthe D9 (male) connector of the Analog input :
Notconnected

Ground RGBS

RED

GREEN

BILUE

Ground RGBS

Ground RGBS

Horizontal /composite sync

Vertical sync

OO0~ N U B W e

To Select the RGB Analog Input :
Press the numeric button 3 on the RCU or the local keypad.

@

RGB 120MHz interface

<< Fig. 40 >>
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SOURCE CONNECTIONS

Termination Resistors and Switches on the RGB Input Auto Sync
Tracking Module

Whenchanging aswitch position orremoving aresistor, turn off the projector and unplug the power cord from
the walloutlet.

75 W Termination Resistors

Incase of chaining (loop-through) the projectors, the 75W line termination resistors must beremoved from the
RGB Input Auto Sync Tracking Module when the projectorisNOT the last unit in the chain.

In case of a stand-alone projector, do not remove the resistors.

75 W resistors on themodule: lineterminated.
75 Wresistorsremoved;: line notterminated.

Procedure to Remove the Line Termination Resistors

* Turnoffthe projector and unplug the projector power cord.

* Remove the top cover from the projector (see p.4-1).

* Remove the RGB Input Auto Sync Tracking Module from the main frame.
+ Unsolder and remove the resistors.

Toremove the RGB Input Auto Sync Tracking Module, follow the same procedure as described in p.4-2 for
removing the Horizontal Deflectionmodule ;

* Pressthemodule lock and liftup the module handle;

* Repeat thisaction on both sides of the module and extract the module out of the main frame.

Line termination 75 £ resistors
RGE Input Aute Sync Tracking Module

<< Fig 41 >> << Fig 42 >>
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SOURCE CONNECTIONS

Blue in Green Switch on the RGB Input Auto Sync Tracking
Module

Blue characters are difficult to read, therefore the blue text will be displayed as cyan so that the readability
becomes better.

Switchinthe ON position: BlueinGreenactive.

Switchinthe OFF position: ~ BlueinGreen disabled.

WARNING : Leaving the switch in the ON positionwill result inabnormal color balance ofthe projected
image.

Force Negative Sync on the RGB Input Auto Sync Tracking
Module

Switchin the ON position: the sync pulses must be negative.
SwitchintheOFF position:  the sync polarity will be automatically detected.

Connecting a RGB Analog source to Port 4/5

RGB analog input terminals with separate Hand V syncinputs, compositesync inputor syncsignalsongreen
can be connected to the projector via Port4/5. The projector automatically detects where the sync signal is

located.
Aninterface is recommended when connecting a computer and local monitor to the projector.

To Select the RGB input
Press the numeric button 4 or 5 on the RCU or the local keypad.

I

Fﬂ_’*ﬁm‘a@@ rtetace

T

<< Fig 43 >>
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SOURCE CONNECTIONS

Connecting a Component Video source to Port 4/5

A component video (R-Y, Y, B-Y) with sync signals can be connected to the projector via Port 4/5. The
projector automatically detects where the sync signal islocated. An HDTYV interfaceis recommended when

connecting acomputer and local monitor to the projector.

To select the component video input :

Press the numeric button 6 on the RCU or the local keypad.
®

<< Fig. 45 >>

Connecting a RGB Analog Source with Tri-level Sync to Port 4/5

RGB analog input terminals with Tri-level sync input or with Tri-level sync on green can be connected to the
projectorviaPort4/5. The projector detectsautomatically where the sync signal islocated. This featurerequires
anoptional Tri-Level Sync Module,

To Select the Input :
Press the numeric button 7 on the RCU or the local keypad.

Audio ampiifler

<< Fig. 46 >>
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SOURCE CONNECTIONS

Connecting a Component Video Source with Tri-level Sync to
Port 4/5

Componentvideo inputs with Tri-level sync signal can be connected to the projector viaPort4/5. The projector
detectsautomatically where the sync signal islocated. This feature requires anoptional Tri-Level Sync Module,

To Select the Input
Press the mumeric button 8 on the RCU or the local keypad.

e A0

<< Fig 47 >>
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INSTALLATION ADJUSTMENT MODE

Access to Installation Adjustment

Mode L__ME’::““‘“’E
It will be necessary to perform several mechanical adjust- -
mentswhileinthe Installation Adjustment Mode. It willbe RSN
nessasary to openand remove the projector’s top cover PROVERGE
inorderto gain accessto the adjustment points.
To Enter into the Installation
Adjustment Mode
» Press the <ADJUST> key to start up the adjustment
mode. << Fig 48 >>
* Push the control stick forward or backward to
highlight the path INSTALLATION inthe "Adjust- e
ment mode" menu and then press the <ENTER> WARNING
key. RISK OF ELECTRICAL SHOCK
. . . NQ USER ADJUSTABLE PARTS
* A warning will be displayed on the screen. If youare INSIDE
aqualified and authorized service person, press the NETALLATN SENUS
<ENTER?> keyto start up the installation mode. AND 7 BE PERFORMED ONLY
Otherwise, press the <EXIT> key to return. BARGO AUTHORIZED DEALERS
» Whenentering the installation mode, the projector IF QUALIFIED, PRESS
will automatically switchto the internal patternon 15 e e
kHz/50Hz. ENNEEE RN r
 When the password mode is active (see p.8-2), you L1 11 L] .
will be requested to enter the 4 digit password. << Fig. 49 >>

* Enter the four digit password with the numerickeys onthe RCU or the local keypad.

Example : Passwordas2319

Foreachdigitentered, a"X' appears on the screen under the displayed text 'enter password'. If the entered
password is correct, you be allowed access to the 'Installation Adjustment Mode'. Ifthe entered password
is wrong, The message “Wrongpassword!!!" will be displayed. The projector stays on the previous se-
lected item. Factory programmed password: oooo

<< Fig. 50 >> << Fig. 51 >>
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INSTALLATION ADJUSTMENT MODE

Access to Adjustments Overview flowchart of the Instailation
Thetop cover of the projector should be removed in A‘?;i:':,:ﬁ
orderto gain access to the adjustments. Mode

Please refer to p.4-1 for how to remove the top cover.

Projector Distance |
Onthescreen, a drawing will be displayed together S Tars—
mthparametersmd:cahngacoxrectmstallatmnpom— 'I:ocuslng

CRT Projection
Angle Adjustment

Instaliation

tion.

To Change the Screen Width << Fig 52>>

Pushthe control stick to the left or to the right to highlight the item SW in the "Projector Distance 1"
menu and then press the <TEXT> key.

Ifthe <ENTER> key is pressed, the "Optical Lens Focusing" will be displayed.

Ifthe <EXIT> key is pressed, the projector will return to the previous menu,

Afterthe <TEXT> key is pressed, the next menu "Projector Distance 2" will be displayed onthe screen.
Itallows the user to change the Screen width.

Push the control stick to the left or to the right to highlight the digit needed to be changed, and enter the
desired digit with the numeric keys on the RCU or the local keypad.

Pressthe <ENTER> key to confirm the changes. The projector will redisplay the "Projector Distance 1"
menu with updated values for the three parameters.

Pressthe <ENTER> keyto continue with the "Optical Lens Focusing".

Ifthe <EXIT> key is pressed, the projector will return to the previous menu.

The same applies to the PD (projector distance). You can use the above-mentioned procedure to obtain a
correctupdated value of SW (screenwidth) after entering anewvalue of PD (projector distance).

ceIILng

BI - PO —- cp

projector

screen
A =Correction value

PD= Perpendicular distance between screen and projector

/

Front view

SW= 26m PD=3.64m A=I2cm
Select with arrow keys; <TEXT> to reprogram; <ENTER> to continue; <EXIT> to return,

WARNING: ONLY FORSTANDARDPROJECTORS !
SCREENWIDTH= 2,60 m

Select with arrow keys; reprogram with numeric keys and then <ENTER> to confirm.

Maximum screenwidth=6m
<< Fig. 53 >>
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INSTALLATION ADJUSTMENT MODE

Optical Lens Focusing

The optical focusing procedure is performed separately
foreach lens. Theappropriate CRT will be switchedon

asthe user proceeds through the optical focusing adjust- |5

mertt sequence.

Eachlenshasone focus adjustment point. The projected
image is focused by loosening the wing nut and rotating
the lens barrel until the image is clearly focused. The
comers of theprojected image are focused by loosening
the wing nut at the front end of the lens and rotating the
lens barrel until the comers of the image are clearly
focused. Repetitionofthese adjustments may be neces-

sary tooptimize optical focusing.

Pressthe <ENTER> keyto continue. After finishing
focusingofthe threelenses, pressthe <ENTER> keyto
enterthe Rastercentering.

Press the <EXIT> key toreturn to operational mode.
Press the <4DJUST> key to return to operational
mode.

Raster Centering

The raster must be centered on the CRT faceplate of
each tube, therefore, it is necessary to look into the
lenses.

Caution : To avoid eye discomfort while performing
these adjustments, reduce the contrast and gradu-
ally increase the brightness level until the raster
becomes visible behind the image. Warning : In order

fo ensure maximum CRT longevity and to avoid CRT
damage, do not shift the raster outside the phosphor

area of the CRT.

» Press the <ENTER> key to display the raster on the
greenCRT.

» Look into the green lens and shift the raster with the
controlstickuntilitis centeredinthemiddle ofthe CRT

faceplate.

« Pressthe <ENTER> keytoactivate the rasteron the
Red CRT faceplate.

» ShifttheRedraster withthe control stick until the raster
1s centered onthe CRT faceplate.

Center focusing

<< Fig, 54 >>

OPTICAL LENS FOCUSING

LOOSEN THE NUT ON THE XXXX
LENS

ROTATE THE LENS BARREL TO
FOCUS THE

IMAGE.

THEN TIGHTEN THE NUT

<ENTER=> to continue
<EXIT> to retum

<< Fig. 55 >>

RASTER CENTERING

CONTRAST LEVEL IS REDUCED
AND BRIGHTNESS INCREASED
TO MAKE THE RASTER

WVISIBLE ON THE FACE PLATE
OF EACH CRT.

USE THE ARROW KEYS
TO CENTER THE RASTER
ONTHE GREEN, RED AND
BLUE CRT RESPECTIVELY

<ENTER> to continue
<EXIT> fo retum

<< Fig, 8§ >>

30




INSTALLATION ADJ USTMEN T MODE
e e e e o o) L

ForbiddenArea

ProjectedRaster

CRT FaceplateBorder

PhosphorArea

- Correctrasterposition

Wrongrasterpositions

<< Fig. 57 >>
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INSTALLATION ADJUSTMENT MODE

» Pressthe <ENTER> key to activate the raster on the Blue CRT faceplate.

« Shiftthe Blue raster with the joy stick until the raster is centered on the CRT faceplate.
» Pressthe <ENTER>keytocontinue with the CRT projection angle adjustment.

+ Pressthe <EXIT> key to return to Optical focusing.

* Press the <4ADJUST> key to return to Operational mode.

CRT Projection Angle Adjustment
The projectionangle of the red and blue CRT's is dependent on the desired size of the projected image. Ifthe
centers of green, blue and red do not coincide, the CRT projection angle must be adjusted.

NOTES : Never try to correct this misalignment with the shift correction or the static convergence
controls. These controls may only be applied to correct small errors which cannot be corrected by
the CRT angle adjustment.

The Horizontal Shift and Vertical Shift for Red and Blue should be set near 50%.

Be sure that the rasters are centered on the CRT

Jaceplate.
* Pressthe <ENTER> key to start the CRT angle CRY PROJECTIONANGLE
adjustment procedure. ADJUSTMENT
+ Pressthe <ENTER> key to continue with the second CRT PROECTIONANGLE IS
partofthe CRT projection angle adjustment. m&m
* Pressthe <ENTER> keytocontinue with the crosshairs T 15 CRINCAL THAT THE
alignment. RASTERS ARE CENTERED ON
* Pressthe <EXIT> key toreturn to the previous menu. m%
* Pressthe <ADJUST> key to return to Operational THS STEP.
mode. : " <aNTER- o read more
<EXT> o rebm
Loosenbolts A, B, Cand D to pivot the red CRT until the
center of the Red image and the center of the Greenimage
coincide. When the angle of the red CRT is corrected,
tightenthe fourbolts. << Fig, 59 >>
Pressthe <ENTER> keyto continue with blue and green
crosshairs,
Press the <EXTT> key to return to the CRT projection
angleadjustmentmenu. T P N NGLE
DURING THIS PROCEDURE,
LoosenboitsE, F, G and Hto pivot the blue CRT until the BLUE ON GREEN CROSSHAIRS
centerofthe Blueimage and the center of the Greenimage T e YED AND
coincide. Whentheangle of the blue CRT s corrected, O o AHIGNED
tighten the fourbolts. LOOSEN BOLTS A AND B
Pressthe <ENTER> keyto continue with the diagonal TO PIVOT THE RED CRT,

. AND BOLDS CAND D
focusingmenu. TO PVOT THE BLUE CRT.
Press the <EXIT> key to return to the CRT projection s
angleadjustment.

<< Fig. 60 >>
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INSTALLATION ADJ USTMENT MODE

Red crosshair Blue crosshair
| Green crosshair - Green crosshair

Movethered CRTtowards the Move the blue CRT to the out-

greenCRT side, away from the green CRT
Red crosshair Blue crosshair

| Green crosshair L — Green crosshair

Move the red CRT to the out- Move the blue CRT towards
side, away from the green CRT the green CRT

<< Fig. 60 >>

CRT
PROJECTION ANGLE
ADJUSTMENT

Align crosshairs

<ENTER> continue
<EXIT> to retumn

<< Fig. 61 >>

<< Fig. 62 >>
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INSTALLATION ADJUSTMENT MODE

Projection angle correctly aligned for screenwidth SW1.

CRT Thesameprojectionangleismisaligned fornewscreen
PR N, width SW2. Realignment isnecessary. Each screen
width change requiresreadjustment of the projection
\ angle.
Align crosshairs
<ENTER> continue
<EXIT> to retum
<< Fig. 63 >>
o

<< Fig. 65 >>
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INSTALLATION ADJUSTMENT MODE

Scheimpflug Adjustment
(Diagonal Image Focusing)

DIAGONAL IMAGE FOCUSING

1. TURN THE SCREWS MARKED

Witl_i the diago.nal i;nage focusing corrections, it is TO FOCUS THE IMAGE DIAG-
possible toobtain uniform focus forthetotal projected ONALLY FROM LEFT (BOTTOM
. i TO RIGHT (TOP).

P I'TP TURN THE SCREW MARKED 00
Tt.lese co;rctionsmus?be}'epeatedforea.tch color. The gﬁ,ﬁ‘fﬂsﬁ'ﬁgﬁ?j}‘;ﬁm
Diagonl image focusing is repeated 3 times, first for RIGHT (BOTTOM)
green, thrb foren and then for red and then for blue. <ENTER> TO CONTINUE

<EXIT> TO RETURN

First, be sure thatthe CRT projectionangleis correctly
adjusted, otherwise itis notpossible to obtain proper

focuseoftheimage. << Fig. 66 >>

Press the <ENTER>key to start the green adjustment,
Press the <EXIT>key to to retumn to CRT Projection
Angle Adjustment.

Press the <ADJUST> key to return to Operational
mode.

Adjustment Procedure

Eample: diagonal focusing ofthe Green image.
Equalize diagonally the focus from left (bottom) toright
(top) byturining screw 01 of the projected color.
Equlizenowdiagonally the focus from the left (top) tothe
right (bottom) by turning screw 00 located under the
greenlens,

Right | Left

Repeat the same procedure for the red and blue image

using the corresponding screws. To optimize theimage GREEN 00 01
focusing, repeat the optical lens focusing, RED 02 03
After finishing the Installation Adjustment Procedures, BLUE 04 05
themain menureturns on the screen. Youare nowable

to start the alignment procedure forthe projector. You << Fig 67 >>
havethechoice between:

* Guided adjustment procedure;
* Random Access Adjustment procedure.

Pressthe <ENTER> key to continue with thee chosen
path.

Pressthe <EXIT>key to return to Operational mode.
Pressthe <ADJUST>key to return Operational mode.
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INSTALLATION ADJUSTMENT MODE

LENS

DIAGONAL IMAGE FOCUSING DIAGONAL IMAGE FOCUSING
from left bottom to right top from left top to right bottom
bolt
bolt
bolt 0 bolt 00
RED IMAGE BLUE IMAGE bolt 04
GREEN IMAGE
bolt 03
]l
i

e.g. : Turning bolt 03 will influence the dialgonal focus for Red from laft bottom to tight top

<< Fig 68 >>




SOURCE0]
Fh=15.6 kHz
Fv=050Hz

SOURCE01
Fh=15.6kHz
Fv=050Hz

enter
password

texton

textoff

PROJECTOR
ADDRESS:
003

WARNING:
inputnot
available

When selecting a new
source, information about
this source will be displayed
on the screen. Source num-
ber, horizental and vertical
frequencies ofthe displayed
source.

Announcement of the se-
lected source.

Message to enter your pass-
word. Password contains 4
digits.

These messages will be
displayed on the screen
when pushing the <7TEXT>

key.

Text ON : the ‘Bar scale
indication’ will be enabled
during the change of an ana-
log control in the ‘Opera-
tionalmode'. Allwarning and
failure messages will be dis-
played.

Text OFF : the ‘Bar scale
indication’ will be disabled
during the change of an ana-
log control in the ‘Opera-
tionalmode’. All warning and
failure messages will not be
displayed.

Indication of the projector
address when activating the
'ADDRESS' button on the
RCU with a penci! or other
small object.

‘When using the projector with
the RCVDS, this wamning will
be displayed when selecting
an input slot of an RCVDS
where the input board is miss-
ing.

DIAGNOSTICS
————— R et A AN R 2 A

MESSAGES, WARNINGS AND FAILURE CODES

WARNING:
sourcenot
available

WARNING:
invalid
Key entry

WARNING:
invalid
codeentry

WARNING:
endofad-
justrange

WARNING:
inputno
longer
available

check input signal
or select
newsource

WARNING:
inputselector
not
available

The input is a valid input but
the source is not connected
to the input terminals or the
input source is switched off,

When awrong key is pressed
on the RCU.

Message when the entered
password is wrong,.

End of adjustment range.

Message will be displayed
when the input source is no
longeravailable. The follow-
ing message then appears:
'checkinput signal or select
new source’.

This message will be dis-
played afier the message 'in-
put no longer available'. 1t
asks to check the connec-
tions between the source and
the projector orto checkifthe
source is switched on.

It warns you to check the
power connection or the
power status of the RCVDS,
Next message will appear
immediately on the screen :
‘go to standby’.
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DIAGNOSTICS

WARNING:
goto
standby

WARNING:
invalid
frequency
input

WARNING:
default
settings
loadedin
the E2PROM

table is
deleted

FAILURE
invalid
RWlsoft
version

FAILURE
FCerror
addr.: 7FH3

FAILURE
short
circaiton
I*Cbus

Projector will switch to
‘Standby’ when the RCVDS
is no longer available.

The entered frequency or
applied frequency of the
source is out of the projector’s
range.

Adjustment settings are lost.
Reload using Projector
Control Software via PC or
MAC (if this option is avail-
able), or readjust image.

Message to inform that se-
lected table is deleted. This
message will be followed by
‘confirm message’, on which
the user has to answer.

Wrong software version in
your projector.
Call for technical support.

Hardware failure. Call a
qualified service technician
forrepair.

Hardware failure. Call a
qualified service technician
forrepair.

FAILURE
RCVDS com-
munication
error

FAILURE
RWIcommu-
nication
error

FAILURE
IRIS commu-
nication
error

WAIT
starting

up
IRIS

Serial communication error
between RCVDS and projec-
tor.

Hardware failure. Call a
qualified service technician.

Communication error
between IRIS and the projec-
tor. Call a qualified service
technician.

Message during the start up
ofthe IRIS.
Message will disappear when
the IRIS is ready to accept
commands.
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GEOMETRY SETUP
%

Geometry Adjustments

The geometry adjustments have tc be done only on the greenimage. These adjustmentsare automatically
implemented forthe other colorimages : Left-right (EW)and Top-Bottom Corrections, Blanking, Horizontal
Amplitude, Vertical Amplitude, Vertical Linearity and Horizontal Phase.

Highlight GEOMETRY by pushing the control disk up ordownand press ENTER to display the geometry menu.

* ENTER will display Geometry menu.
* EXIT will return to Internal Crosshatch Selection or Setup Pattern Selection Menu.
* ADJUST returns to operational mode. ‘

Within the Geometry Adjustment menu, the following adjustmentsareavailable :

* Horizontal Phase (not for internal # pattern).
» Raster Shift

» Left-Right Corrections

» Left Side Corrections

» Top-Bottom Corrections

+» Horizontal Size

* Vertical Linearity

» Vertical Size

* Blanking

The convergence correctionsare disabled during geometry corrections. The blanking corrections are only
enabled during the blanking adjustments.

Horizontal Phase Adjustment
Push the control disk up or down to highlight H PHASE on Geometry menu and then pressENTER.

Note : Nohorizontal phase adjustment is available on the internal # pattern,

Forexternal sources :

Ifthe raster shift is correctly adjusted, the H Phase text box is projected in the middle of the raster. Atthat
moment, the "><"icon indicates themiddle of the raster.

Adjustthe HPhase control until themiddle of the projected image is equal with the middle of ><icon.

Note: Ifthe genlocked pattern was selected, the external source will be displayed.

Abarscaleand anumberindicator (between 0 and 100) on the screen give a visual indication of the horizontal
phase adjustment.

ENTER continuesto geometrymenu.
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Left-Right (East-West) Adjustments

Left-rightadjustments affect only the vertical lines of the projected image. Only the greenimage is displayed
while making lefi-right adjustments. The red and blueimageswill automatically be corrected in the same manner.
Convergence corrections are autornatically disabled forthe duration of these adjustments.

The following adjustments can be executed :

» Vertical Centerline Bow
» Vertical Centerline Skew
= Side Bow

+ Side Keystone

» W/M correction

Push the control disk up or down to highlight LEFT-RIGHT (E/W) on the geometry menu and then press
ENTER.

ENTERwill selectLeft-Right adjustmentmenu.

EXIT returns torandom access adjustment mode main menu.

ADJUST returns to operational mode.

The warning : "Use this correction to adjust theright side of the image'' appears on the screen when selecting
'Side Bow'or'Side Keystone'. When theright sideis correctly adjusted, use 'Left Side Correction' to correct
the left side oftheimage.

Alladjustments are indicated on the screen with the functionname, a bar scaleand anumber between 0 and 100.
Adjust the nextalignmentsuntil the vertical lines are straight. Forside bowand sidekeystone, look onlytothe
right side of the image.

Toenteranalignment, push the control disk up or down to highlight a function and press ENTER to activate

thisfunction.

Press EXIT to return.
GEOMETRY LEFT-RIGHT
H PHASE V CENTERLINE BOW
RASTER SHIFT V CENTERLINE SKEW
SIDE BOW
LEFT SIDE CORRECTION SIDE KEYSTONE
TOP-BOTTOM (N-8) W/M CORRECTION
H SEE
V LINEARITY Waming : Use this corrcetion to
V SIZE adjust the right side of the image !
BLANKING
Select with 3 or § Sclect with § or 1
then <ENTER> then <ENTER>
<EXIT> to return. <EXIT> to return.

<< Fig. 69 >> << Fig. 70 >>
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Corrects for curvature of the vertical lines in the
middleoftheimage.
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<< Fig. 71 >>
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GEOMETRY SETUP
W/M Correction

Use this correction only if, after adjusting the vertical lines with the side bow or side keystone, still a'S’
deformationis visible onthe leftand the right side of the image.
The default value onthe bar scale for this correctionis 50.

Push the control disk up or down to highlight W/AM CORRECTION on the Left-Right menu and then press
ENTER.

Eliminate the deformation by pushing the control disk to the left or to the right until a straight line is obtained.

Left Side Correction
Leftsidecorrectionsaffect only the vertical lines of the setup pattern. Only the green image isdisplayed while
making the leftsideadjustments. Thered and blue images will automatically be corrected in the same manner.

Convergence cotrections are automatically disabled for the duration of these adjustments.

Look only to the left side of the image while adjusting these fine tunings (bow and keystone). Before starting
the left side correction, insure that the side bow and keystone adjustments are done prior to these fine

adjustments!

The following adjustments can be executed :
-Leftkeystone
- Left bow

Pushthecontrol disk upordownto highlight L EFTSIDE CORRECTION on the geometry menu and then press
ENTER.

ENTER will selectthe Left Side Correctionmenu.
EXIT will return to the random access adjustment menu.
ADJUST returns to operational mode,

Alladjustmentsareindicated on the screen with the functionname, a bar scale and anumber between O and 100.
Adjust the nextalignmentsuntil the vertical lines on the left side are straight.

Toenteran alignment, push the control disk up ordownto highlighta function and press ENTER toactivate
thisfunction.

Press EXIT toreturn.

Top-Bottom (North-South) Adjustments

Top-Bottom and center adjustments affect only the horizontal lines of the projected image.
To startup the Top-Bottom and center corrections, follow the next procedure :

Push the control disk up or down to highlight TOP-BOTTOM (N/S) on the geometry menu and then press
ENTER.
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<< Fig 73 >>
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Only the green image is displayed while making top-botton adjustments. The red and blue images will
automatically be corrected in the same manner. Convergence corrections are automatically disabled

Jor the duration of these adjustments.

The followingadjustments can beexecuted :

- Horizontal centerline bow
- Horizontal centerline skew
- Top bow

- Top keystone

- Bottom bow

- Bottom keystone

- W/M correction

All adjustmentare indicated onthe screen with the functionname, a bar scale and anumber between 0 and 100.

Adjustthenextalignmentsuntil the vertical lines are straight.

Toenteranalignment, push the control disk up or down to highlight a functionand press ENTER to activate
thisfunction.

Press EXIT toreturn.

W/M Correction

Use this correction after the image has been adjusted with top and bottom bow and keystone. If stilt a
deformation (like a W/M) on top and bottom ofthe image is visible, proceed to the W/M correction. Dueto
interaction, itis possible that the top and bottom bow have to be readjusted after adjusting the W/M correction
to obtain animprovedimage. The default value on the bar scale of this correction is 50.

Push the control disk up or down to select the "W/M Correction’ and press ENTER to select.

Eliminate the deformation by pushing the control disk up ordown until a straight line is obtained.

ENTER willreturnto Top-Bottom adjustment menu EXIT will return to Geometry menu.

<< Fig. 74 >>
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Corrects for curvature otum honzontal lines in the
middleoftheimage.
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Horizontal Size Adjustment
Push the control disk up or downto highlight #SIZE on the Geometry menu and then press ENTER.

ENTER willselecthorizontal size adjustment.
EXIT returns to random access adjustment mode menu.
ADJUST returns to operational mode.

Adjustthe horizontal size by the control disk to the right or to the leftuntil the exact image width is obtained.

Note: Ifthe internal # pattern was selected, this pattern remains on the screen.
Ifthe genlocked pattern was selected, the external source will be displayed.

A bar scaleand anumeric indicator help to gauge the horizontal size adjustment.

Hint : In order to avoid loss of resolution in the projected image and to ensure maximum CRT longevity,
do not use an excessively small horizontal size setting.

EXIT willreturnto Geometry.

Ideal image width
e

/£

H size too lorge

!
i
»
!
|
|

<< Fjg_ 76 >>

H size too small

<< Fig. 77 >>
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Vertical Linearity Adjustment
The vertical linearity adjustment functioncorrects for vertical non-linearities which extend from the centerofthe

imageto thetopand bottom of the image.
Push the control disk up ordown to highlight ¥ LINEARITY on the Geometry menuand then press ENTER.

ENTER will select vertical linearity adjustment.
EXIT returns to random access adjustment mode menu.
ADJUST returns to operational mode.

Adjust the vertical linearity with the control disk until the distances between the horizontal lines of the set up
pattern are equal from top to bottom.

EXIT willreturn to the Geometry menu

|

-----------

Gl S I

<< Fig. 78 >> << Fig. 79 >>

Vertical Size Adjustment
Push the control disk up or downto highlight ¥ SIZE on the Geometry menuand then press ENTER.

ENTER will select vertical size adjustment.
EXIT returns torandom access adjustment mode menu.
ADJUST returns to operational mode.

Adjustthe vertical size by pushing the control disk up or down until the correctimage heightisobtained.

Note: -if the internal # pattern was selected, this pattern remains onthe screen,
-ifthe genlocked pattern was selected, the external source will be displayed.

A bar scale and a numeric indicator
giveavisual indication of the vertical

sizeadjustment.

: , Ideat
Hint : In order to avoid loss of | I|dea|
resolution in the projected image Hight H"igaghet

and to ensure maximum CRT lon-
gevity, do not use an excessively
small vertical size setting.

EXIT willreturn to Geometry << Fig, 80 >>
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Blanking Adjustments
Blanking adjustmentsaffect only the edges of the projected image and are used to frame the projected image
ontothe screenand to hide or black out unwanted information (ornoise). A 0% on the barscale indicates no

blanking.

Tostartup the Blanking adjustments, followthe next procedure :

Push the control disk up or down to highlight BLANKING on the Geometry menuand then press ENTER.

The following blanking correctionsare possible :
- Topblanking
-Bottomblanking
- Leftblanking

-Rightblanking
Therefore :

- Ifthe internal # pattern was selected, this pattern remains on the screen.
-Ifthe genlocked pattern was selected, the external source will be displayed. -

Adjustthe next blanking alignments until the imageiscorrectly framed or the unwanted information is blanked
out,

Toenterablanking alignment, push the control disk up or down to highlight a function and press ENTER to
activate this function.

Press EXIT toreturn.

Top Blanking
/

gmw A T AN TN @“A%’

Left B lanklggi\; | ~Right Blanking

kY

Bottoé*n Blanking

<< Fig 81 >>
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L

image

Adjustment ofthe blanking on the ofthe

BLANKING

TOPBLANKING
BOTTOMBLANKING Adjustment ofthe blanking on the bottom of the imagi,
~ LEFTBLANKING '-———-----——-——l--———-'——-—
RIGHTBLANKING Correct by pushing the control disk forward or

backward

Selectwith4 or ¢
then<ENTER>

<EXIT>toreturn. -

Adjustment of the blanking on the left side

Adjustment of the blanking on therightside

Correct by pushing the colntroi disktotherightorto
theleft

<< Fig. 82 >>
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Convergence Adjustment
Convergence adjustmentsaffect both the horizontal and vertical lines of the setup pattemn. These adjustments
are performed on the red image while superimposed on the green image and then on the blue image while

superimposed on the greenimage.

Note : the green convergenceadjustments can be added asan option. When these areavailable, always start
with 'greenonly’. Thisoption will also be indicated on the convergence menu.

Highlightfirst'Green only' when available with the control disk and press ENTER to display the convergence
adjustmentmenu.

Thescreenareaisdivided into 25 areas. Use the control disk to movethe box to the desired zone and then press
ENTER to beginthe convergence adjustment. Startthe convergence adjustment with zone one and continue
asmentioned inthe diagram hereafter.

Usethe control disk to make horizontal or vertical convergence adjustments in the selected zone and then press
ENTER tomove the box to another zone or EXIT to return to the Convergence menu.

ENTER togglesthe control disk between zone selection and zone adjustment.

EXIT returns to convergence menu.

CONVERGENCE CONVERGENCE
GREEN ONLY SEL : selectareausing arrow
RED ON GREEN keyS _
BLUE ON GREEN IADJ : adjustarea using arrow
keys
Select with § or ¢ Toggle between SEL and
then<ENTER> Jwith<ENTER>
<EXIT>toreturn. <ENTER>continue
<< Fig. 83 >> << Fig. 84 >>
25 23 9 15 17
24 22 8 14 16
5 4 1 2 3
20 18 6 10 12 CONVERGE [
ADJUSTMENT -
21 19 7 1) 13 [ ]
L L P L [ T [ ]

<< Fig 85 >> << Fig, 86 >>
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PROVERGE ADJUSTMENT

The PROVERGE isa fully automatic convergenceand geometry system for the PRO1200 CRT-based
projectionsystems. Usingthe PROVERGE's user friendly on-screendisplays, the unit effortlessly aligns
the projected image on the screen with extreme accuracy inthe shortest possible time. Thismakes the unit
perfectly useful fora wide range of applications.

Easy-to-use, High Precision Automatic

Convergence System
Various options on the menu offeryou the optimal solution for your
ownindividual needs. They include the following:

* Align : convergence starts from the current image situation

* Align from midposition : convergence starts from midposition.

* Touch-up : convergence starts when the source switches or aftera
user-defined time : alignment of static convergence is almost
invisible for the audience.

<< Fig 87 >>

Easy-to-use, High Precision Automatic Geometry System

Variousoptions on the menu offeracomprehensive solution to your geometryrequirements. Theyinclude:
*Quick auto-picture : aligns geometry within 45 seconds.
*Fullauto-picture: aligns geometry very accurately followed by auto convergence. Thisoptionoffersa

very powerful adjustment tool.
* Compact, built-in system: A very compact, monochrome CCD camera. Use of Sub-Pixel solution

Techniques, astate-of-the-art proprietary Digital Signal Processing System.

Preparing your Proverge
When the lens of the PROVERGE [ris is covered with the lens protection cap, besure toremove this cap
farst before starting the adjustment procedure for the lense,

Access to Proverge On-Screen Menus

Press the <ADJUST> button on the RCU (Remote Control Unit) or the local keypad of the projector to
enter the ‘Adjustment mode’ (please referto the projector Owner’sManual). The PROVERGE pathwill

bedisplayed inthe menu:
1. Highlight PROVERGE by pushing the Up or Down keys of the control disk (onRCU).

2. Pressthe <ENTER>. buttonto enter the PROVERGE menu. The PROVERGE menu will be
displayed after the path PROVERGE is selected. Six itemsareavailable :

TOUCHUP
AUTOCONVERGENCE
QUICK AUTOPICTURE
FULLAUTOPICTURE
PROVERGESETUP
PROVERGE DIAGNOSTICS

51



PROVERGE ADJUSTMENT

Choose PROVERGE SETUP firstto carry out the SETUP procedures. Thenuse PROVERGE
DIAGNOSTICS to check whether the PROVERGE is functioning normally.

Proverge Setup
The PROVERGE SETUP procedure needs to be done only once afterthe projector is correctly installed
orwheneverthe projector is reinstalied in another position.

To Enter the Provefge Setup Menu

+ Highlight PROVERGE SETUP by pushing the UP or DOWNkeys of the control disk.
» Pressthe <ENTER>. buttontodisplay the PROVERGE SETUPmenu.

Setting the Configuration

The option isavatlable forall PRO1200 projectors. When using aretro-projector, this option must be setto
rear. Follow the steps described below to set the right configuration

* Highlight FRONT (ORREAR) by pushing the UP or DOWN keys ofthe control disk.

» Pressthe <ENTER>. buttonto setthe correct projector configuration.,

The PROVERGE SETUP menu provides you with easy to use methods to focus the camera lens and to
centerthe camera.

Please pay attention while doing it, as a properly focused camera lens and correctly centered
camera are prerequisites for 2 automatic convergence.

Focusing the Camera Lens
Thelens of the cameramust be focused properly on the projection screen. Follow the steps described
below:

* Inthe PROVERGE SETUP menu, highlight FOCUS THELENS by pushing the UP or DOWN keys
of'the control disk.

* Pressthe <ENTER>. button to start the process.

* Apattern ofhorizontal alternating green/black bars will be projected onto the screen, together with a text
box. Inside the box, thetext “CAMERA FOCUS” indicates the item subject to adjustment and under the
text, anumeric bar scale (from 0 to 99) will visualize the correction.

» Toobtainacorrectly focused camera, turn the lensuntil maximum readout. The value of the stabilised
maximum readout will be in the range between 60 and 90, depending on ambient light. Inrear projection,
the maximum value can be less than 60 dependant on ambient light.

Afterfinishing the correction, press the <EXIT>buttonto return to the PROVERGE SETUP menu.
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Centering the Camera
Thecameramust be centered in the middle of the projection screen. Follow the steps described below :

* Highlight CENTER CAMERA by pushing the UP or DOWN keys of the control disk;

* Pressthe <ENTER>. button to start up the process.
Note: It is critical that the green raster of the presently selected source is centered on the CRT
Jaceplate. Otherwise, the camera will not be centered properly.

Centering the Camera Horizontally

One vertically centered green bar will be projected onto the screen, together with a text box. Inside the box,
thetextof “CAMERA ALIGNMENT HORIZONTAL?” indicates the item subject toadjustmentand a
symmetrical bar scale (from -50 to +50) under the text. Ifthe indicated value below the bar scale isnot
equal to zero (i.e. the black highlight isnot in the middle of the bar scale), the camera is not centered
horizontally. Follow the steps belowto center the camera horizontally:

* Turn the screw situated on the upper-right corner of the camera clockwise or counter clockwise until the
highlightisinthe middle ofthe bar scale(i.e. the indicated value becomes Zero);

* Pressthe <ENTER>. button to continue with the camera vertical centering.

Note: When centering a retro projector this option is not required as the camera is JSixed inside
the retro using the camera support plate.

Centering the Camera Vertically

One horizontally centered green bar will be projected onto the screen, together with atext box. Inside the
box, the textof “CAMERA ALIGNMENT VERTICAL” indicates the item subjecttoadjustmentanda
symmetrical bar scale (from -50 to+50) under the text. Ifthe indicated value below the bar scale is not
equal tozero (i.e. the black highlightisnotin the middle of the bar scale), the camerais not centered
vertically. Follow the steps belowto center the cameravertically :

* Turn the screw situated on the lower-left corner of the camera clockwise or counter clockwise until the
highlightisinthemiddle of the barscale (i.e. the indicated value becomes zero).

After finishing the vertical centering, pressthe <ENTER>. buttonto return to the PROVERGE SETUP
menu. Wheninstalled ina retro projector, the centering procedure isnotnecessary and not possibleasthe
camera mounting is fixed.

Set Touch-Up Options

Forconvergence purpose, the screenis divided into 25 areas. Everyarea has its unique number from 1 to
25.Touch-upadjusts the AreaNo. 1, Thisadjustmentisalso called the “static convergence”.

The Touch-Up can be set on Source or on Timer
Touch-up on Source means when switching from one source to another, the static convergence will be

carried outautomatically.
Touch-up on Timer means whenever the user-defined period of time has elapsed the static convergence will

beadjusted automatically.
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Touch-Up on Source On/Off
Follow the steps below to set the option ON or OFF :

* Push UP or DOWN keys of the control disk to highlight ON SOURCE SWITCH;: off

* Press the <ENTER>. button to toggle between ‘ON /’OFF’,
* Press the <EXIT> button to return to the PROVERGE menu.

Note:Touch-up on Timer
This option allows the static convergence to be carried out automatically after a user-defined
time, which can be programmed in hours and/or minutes.

Toprogram the touch-upon Timer :

* Push UPor DOWN keys of the control disk to highlight ON TIMER :off

* Pressthe <ENTER>. button to switch it to ON and the preset time will be displayed
* Press the <TEXT>> button to enter the TOUCH-UP TIMER menu

» Push leftorrightkeys of the control disc to highlight the digit to be changed;

» Use the numeric keys to enter a desired value;

» Pressthe <ENTER>. button to confirm and the PROVERGE SETUP menuwill return on the screen;or
press the <EXIT> button to leave the preset value untouched and return to the PROVERGE SETUP

mEml.
» Press the <EXIT> button to return to the PROVERGE menu.

Touch-Up and Auto-Convergence Adjusting Screen Size

In case the projection screen is not greater than the desired size or the screen has a frame around it (ie.
projectionimpossibleoutside the frame), the following blanking adjustments have to be done before starting
theautomaticconvergence :

When usinga video source : adjust the top, bottom, left and right blanking until the whote projected image
of videoisjuststill visible;

When usingascreen witha frame : adjust the top, bottom, left and right blanking until the whole projected
imageisjuststill visible.

So thatthe selected screen area after blanking adjustments corresponds with the projected image size. In
this way, the screen size is set correctly to ensure the successful convergence.

Note: For blanking adjustments, please refer to the projector owner’s manual.

Toenterthe AUTOCONVERGENCE menu :
* Highlight AUTOCONVERGENCE by pushing UP or DOWN keys of the control disk;

* Pressthe <ENTER> button.
The AUTOCONVERGENCE menu allows the automatic convergence either on the currently selected

source oron all sources (all filled memory blocks of the projector. )
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On Current Source
Theon current source includes three options, the first of which isselectable in the iris menu:

TouchUp (inirismenu)
Align
Alignfrommidposition

Touch-Up

When TOUCH-UP is selected, only the static convergence of the currently selected source will be carried
outautomatically. Follow the steps belowto select ;

« Highlight TOUCH-UP by pushing UP or DOWN keys of the control disk;
* Press the <ENTER> button to start up the static convergence.

Ifthe processis successfully completed, the projector will returnto image display of the current source.

Align on Current Source
WhenALIGN is selected, the automatic convergence on the current source will be carried out

automatically, starting from the existing settings.

By projectingalternately red and blue lines, 25 convergence areas are aligned to the green pattern.

Followthe steps below to select :
* Highlight ALIGN below ON CURRENT SOURCE by pushing UP or DOWN keys of the control disk;

* Pressthe <ENTER>, buttonto start up the automatic convergence of the entire screen.

Ifthe process is successfully completed, the projector will return to image display of the current source.

Usethis option when the convergence iscloseto properalignment.

Align from Mid-Position on Current Source
When ALIGN FROM MIDPOSITION is selected, the automatic convergence on the current source will
becarried outautomatically, but starting from the midposition settings.

By projecting alternately red and blue lines, 25 convergence areasarealigned to the green pattern.

Followthe steps belowto select :
* Highlight ALIGN FROM MIDPOSITION by pushing UP or DOWN keys of the control disk;

» Pressthe <ENTER>. button to start up the automatic convergence of the entire screen.

Iftheprocessis successfully completed, the projector will return to image display of the current source.
Usethisoption when the convergence is far from proper alignment.
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On All Sources

The“Onall sources™ functions asthe “Oncurrent source”.
Itincludesalso three options :

* Touch-up

. A[ign

» Align frommidposition

The differenceis that the convergences will be carried out on all sources of the projector, i.e. all available
memory blocks ofthe projector. The total number of sources is displayed between the brackets.

Touch-Up on all Sources
When TOUCH-UP is selected, only the static convergence of all sources will be carried out automatically.
Follow the steps belowto select :

* Highlight TOUCH-UP below ON ALL SOURCES by pushing é or & keys of the control disc;
* Pressthe <ENTER>. button to start up the static convergence.

The process will repeat for as many times as the total number of the sources until all sources are perfectly
aligned. Ifthe process is successfully completed, the projector will return to image display of the current
source.

Align on all Sources
When ALIGN isselected, the automatic convergence onall sources will be carried out automatically,

starting from the existing settings. By projecting alternately red and blue lines, 25 convergenceareas are
aligned to the green pattern. The process will repeat for as many times as the total number of the sources

until all sourcesare perfectly aligned.

Follow the steps belowto select:
* Highlight ALIGN below ON ALL SOURCES by pushing UP or DOWN keys of the control disk;

» Press the <ENTER>. button to start up the automatic convergence of the entire screen.

Ifthe processis successfully completed, the projector will return to image display of the current source.
Use this option when the convergence iscloseto proper alignment.

Align from Midposition on all Sources

When ALIGN FROM MIDPOSITION is selected, the automatic convergence on all sources will be
carried out automatically, but starting from the midposition settings. By projecting alternately red and blue
lines, 25 convergence areas are aligned to the green pattern. The process will repeat for as many timesas
the total number of the sources until all sources are perfectly aligned.

Follow the steps below to select :

* Highlight ALIGN FROM MIDPOSITION below ON ALL SOURCES by pushing UP or DOWN keys
ofthe control disk.
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* Pressthe <ENTER> button to start up the automatic convergence of the entire screen.

Ifthe processis successfully completed, the projector will return to image display of the current source.
Usethis option when the convergence is far from properalignment.

Interrupting the Automatic Convergence Process
Theprocess of the above-mentioned automatic convergencecan be intetrupted atany moment by pressing
the <EXIT> button.

After the <EXIT>button is pressed, the projector will leave the automatic convérgence processanda
message will bedisplayed informing of the action :

Status : Forced <EXIT>

Error Messages
Thestatuslineinthe AUTOCONVERGENCE menu gives three possible messages :

Ready ; before automatic convergence starts
Forced <EXIT>: when interrupting the process

Forced break : error message.

Errormessagesare displayed when the automatic convergence isnot successfully completed.

No Pattern Error

After starting upthe automatic convergence, the projector will start to calculate and locate 5 horizontal and
5 vertical lines which are used to divide the screeninto 25 areas. Ifthe projectordoes notsucceed in finding
the pattern, itwill try two times. If the two attempts fail, the projector will quitthe process and display the
Errormenu.

The AUTOCONVERGENCE selection will be followed by the error window displaying the following
possibilities.
Erroroccurred, please check :

» thelenscapisremoved

» thelens ofthecameraiscorrectly focused;
» thecamerais correctly centered;

» ifhardware problemsexist,do diagnostics:
* theambient lightistoohigh;

» theblankingadjustments are correct;

Pressthe <ENTER> button to start PROVERGE diagnostics
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Status Reporting Forced Break

After starting up the automatic convergence, ifunexpected trouble such as the interruption of source input
occurs, the projector will quitthe process and display the AUTOCONVERGENCE menu on the screen.

The statusline inthe AUTOCONVER GENCE menu will display the following message :
Status : Forced break

The possiblecauses of suchanerror:

» The source isdisconnected during the convergence:
Onthe screen amessage “Source notavailable” will be displayed and the projector waits until the source
isreconnected or selected;

+» Switching sources during the convergence:
Afterthe sourceisavailable again, the AUTOCONVERGENCE menu will be displayed with the status

line reporting “Forced break”.

Adjustment of Geometry

When one adjusts geometry by hand, areference screen and areference patternarerequired. Thereare a
ot of possibilities for a reference screen. The reference pattern is mostly a pattern with a border and centre
lines foradjustmentofhorizontal and vertical linearity. Once aselection of areference screenand a
reference patternis made, adjusting geometry is only amatter of converging these two elements.

PROVERGE requires areference for adjusting geometry. The simplest way to have areference screenis
to adjust one source by hand, which then serves as reference forall other sources. After adjusting a source,
thereference islearntby PROVERGE and stored in non-volatile memory. Having thisReference Source
inmemory PROVERGE can adjust all other sources to have the same geometry asthe Reference Source.

Reference Source

Before any geometric adjustment can be done, the user must learn a Reference Source. This processis
only done once since the Reference will be stored in non-volatile memory. Ifhowever the projectoris
moved fromits position, then the Learn Reference procedure must berepeated. After learning a Reference
donottouchthe camera (for focusing and centering.)

Adjusting Other Sources
Once a Reference Source isin memory, other sources are aligned with the same geometry asthe Reference
Source. Ifno Reference Sourceislearned, the resulting geometry will be unpredictable.

Learning a Reference Source

Adjustone Reference Source with perfect geometry. This source can have either horizontal or vertical
frequency. Remember that other sources will have the same geometry as this Reference Source. Thismeans
that if a source has a4:3 aspectratio, all sources will be adjusted with a4:3 aspect ratio and the same
horizontal and vertical amplitudes.
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PROVERGE ADJUSTMENT

Foliow the steps below to select : .
* Enter into the Adjustment Mode and select PROVERGE, by pushing UP or DOWN keys of the control
disk. Now select SETUPusing the UP or DOWNkeys, finally select LEARN REFERENCE.

PROVERGE will now project the Reference Source with a horizontal greenline inserted at the topregion

and ahorizontal green line inserted at the bottom region of the image.

* Pushing the UP or DOWN keys of the control disk adjust the horizontal green line at the top until it
matchesthe topedge ofthe Reference Source perfectly, then press<ENTER>,

* Using the UP or DOWN keys of the control disk adjust the horizontal green line at the bottom until it
matches the bottom edge of the Reference Source perfectly, then press<ENTER>.

Now PROVERGE projects the Reference Source with a vertical greenlineinserted atthe leftand a

vertical green lineinserted at theright.

» Pushing the LEFT or RIGHT keys of the control disk changes the position of the vertical green lines
simultaneously; they are being shifted symmetrically inwards and outwards with respect to the scan of the
projector.

* Use UP or DOWN keys of the control disk to Top Green Line
change the phase of the Reference Source. Use /

both UP or DOWN and LEFT or RIGHT so that 7§ ' 1. —{r

the green vertical lines perfectlymatch the right-

left edgesofthe reference image, then press
<ENTER> (this will initiate the learning RE CE
procedure.)

NOTE: If you had to use the arrow keys LEFT . .
or RIGHT to adjust the phase, this means T —
that the phase of the Reference Source was N\ 7 \ _
originally not aa_'iustedcorrectly. Hence Bottom Edge Bottom Green Line
the Reference Source may now fall short << Fig, 88 >>
of the physical screen. To avoid this, re- "

adjust the Horizontal Raster Shift (in the

Random Access Adjustment mode, refer to = m\l @
Owner Manual) so that the Reference

Source falls on the physical screen and

T

repeat the Learn Reference selection. Do . .

E

not adjust the phase when repeating the
Learn Reference procedure.

Pressing <EXIT> will interruptthe Learn Reference . .
procedure if required.
Eﬂ\m

<< Fig. 89 >>

'¢-l
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PROVERGE ADJUSTMENT

What is Being Measured by

PROVERGE

Using the borderlines defined above, PROVERGE knows
exactly when the image starts and stops withrespectto time
scale. PROVERGE isnow able to project lines at the edges.
Usingthe border linesleft and right, PROVERGE projects
three vertical thick green lines atpositions 5, 50 and 95 %.
Using the border linestop and bottom, PROVERGE projects
threehorizontal thick lines at positions 5, 50 and 95 %.
PROVERGE thencalculatesthe intercepts of the three
vertical and three horizontal lines resulting in nine points. These
nine points are the reference points forother geometry sources
and are stored into memory.

NOTE: “delete all blocks™ inthe Service menu does not delete
the Reference Source parameters.

Adjustment of Geometry of other
Sources

Followthe steps belowto select :

1. Enterinto the Adjustment Mode and select PROVERGE,
by pushing UP or DOWN keys of the control disk. Now
select FULLAUTOPICTURE.

2. A *Define Image’ screen will be shown stating,”define the
topand bottom border by adjusting the projected line with
UP or DOWN in order to frame the projected image
horizontally, adjust the projected lines with UP or DOWN
and correct the phase ofthe image with LEFT or RIGHT.”
Press <ENTER> to continue the process, or press <EXIT>
toquit.

If continuing PROVERGE will project the source witha
horizontal green lineinserted at the top and a horizontal green
line inserted atthe bottom of the image.

3. Pushing the UP or DOWN keys of the control disc adjust
the horizontal green line atthe top until itmatches the top
edgeofthe image perfectly, then press <ENTER>.

4, Using the UP or DOWN keys of the control disk adjust the
horizontal green line at the bottom until it matches the bottom
edge ofthe image perfectly, then press <ENTER>.

Note: Now PROVERGE projects the source with a

vertical green line inserted at the Ileft and a vertical
green line inserted at the right.

1T

—4

*@°
ove

-t

<< Fig. 90 >>
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<< Fig 91 >>
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PROVERGE ADJUSTMENT

* Pushing the LEFT or DOWN keys of the control disc changes the position of the vertical green lines
simultaneously; they are being shifted symmetrically inwards and outwards withrespectto the scan of the
projector.

* Use LEFT or RIGHT keys of the control disk to change the phase of the Source. Use both (UP or
DOWN)or (LEFT or RIGHT) so that the green vertical lines perfectly match the right-left edges ofthe
image, then press <ENTER>.

Geometry

Note: After pressing <ENTER> in the previous step, the geometry begins alignment. The
alignment consists of the following three adjustment steps :

1. Coarse adjustment of geometry.
Adjustments performed are ;
*Simultaneous adjustmentof vertical amplitude, shift and linearity.
» Simultaneous adjustmentofhorizontal amplitude and shift.
* Simultaneous adjustment of East-West side bow,East-West side skew, East-Westmidline bow and East-

Westmidlineskew.

2.Fineadjustment of geometry
Note: Once the coarse geometry has been adjusted, PROVERGE starts to adjust the geomeiry

using a higher precision.

Further adjustments performedare :

* Simultaneous adjustment of vertical amplitude, shift and linearity.

» Simultaneous adjustment of horizontal midline bow and skew.

» Simultaneous adjustment ofhorizontal top bow and skew.

» Simultaneous adjustment of horizontal bottom bow and skew.

* Simultaneous adjustment ofhorizontal amplitude, shift, East-West side bow, East-West side skew, East-
Westmidline bow and East-West midline skew.

» Simultaneous adjustment of left skew and bow.

* Adjustmentof W/M,

* Adjustment of W/M.

3. Once the coarse and fine adjustments are completed the geometry is almost perfect. Each geometry
setting is now sweptaround itslocation to fine tune the alignment.

Convergence

When the geometry is finished, convergence is antomatically started. Using the border lines defined in
the geometry PROVERGE isimmediately able to project five vertical and horizontal lines which are
perfectly spread all over the image. No blanking adjustments are required.
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PROVERGE ADJUSTMENT

Quick autopicture

The quick autopicture option adjusts geometry without using the border {ines. Pressing quick autopicture
immediately starts geometry adjustment. Thismeans that theresulting image will be orthogonal, butaslight
adjustmentto the phase shift, and vertical and horizontal amplitude corrections canbe needed. The quick
option performsonly the coarse geometry adjustments. The procedure only takes 45 seconds, and results in
aquick usable projector. After these 45 seconds, an internal RGB pattem is projected to be able to check
itforconvergence adjustmentis needed ornot.

Pressing <ENTER>will initiate convergence correction.
Pressing <EXIT>quitsalignment.
Proverge Diagnostics

This optionallows a check-up of the PROVERGE.

Tostartupthe PROVERGE Diagnostics:
1. Highlight PROVERGE DIAGNOSTICS by pushing UP or DOWN keys of the control disk;

2. Press the <ENTER>. button.

Afterthe<ENTER>. button is pressed, the PROVERGE Diagnostics menuwill be displayed and the

Tests start instantly.
Itincludes check-ups on fouritems :

— Interface Test;
— QGenericTest;
— SyncTest;
— RamTest.

Aftercompleting eachtest, the statusreport will give the testresult :

— Pass;or
— Failed plustheerrornumber.

During the Interface Test, the following messages will be displayed one after anotheron the screen:
- Readyand Config Test;

— Readyand Config OK;

— Config Ackn. Test;

— Config Ackn. OK;

— FullConfig Test;

— FullConfigOK;

— Interface Test OK.
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PROVERGE ADJUSTMENT

In case of failures, the error message will be shown :
— FAILED... Error01;or

— FAILED... Error02;or

- FAILED... Error03.

During the Generic Test, the following messages will be displayed one after another on the screen:
— ConfigforGeneric;

~ Config for Generic OK;

— Chipselects Test;

— ChipselectsOK;

— Addressability Test;

~ Addressability OK;

— Crystal and Reset Test;

— Crystaland Reset OK;

— Generic Test OK.

Incase of failures, the error message will be shown:
— FAILED... Error11;or

— FAILED... Error12;or

— FAILED... Error 13; 0r

FAILED... Error14;or

— FAILED... Error15.

During the Sync Test, the following messages will be displayed oneafter another on the screen:
— Config for Sync;

- Config forSync OK;

— Horizontal Sync Test;

— Horizontal Sync OK;

— Vertical Sync Test;

— Vertical Sync OK;

— Frameand Field Test;

— Frameand Field OK;

— Sync Test OK.

Incaseof failures, the error message will be shown
— FAILED... Error2l;or
— FAILED... Error22;or
— FAILED... Error23;or
— FAILED... Error24;or
— FAILED... Error25;or
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PROVERGE ADJUSTMENT

— FAILED... Error26;or
— Sync Test Error 27
No Syncs found
Check Camera & Cabling.

During the Ram Test, the following messages will be displayed one after another on the screen:
— ConfigforRam,;

— ConfigforRam OK;

— RamDataLines Test;

— RamDataLinesOK;

— Ram AddressLines Test;

— Ram AddressLines OK;

— RamPFull Content Test;

— RamFullContent OK;

— Ram Test OK.

Incase of failures, the error message will be shown :
— FAILED... Error31;or

— FAILED... Error32;or

— FAILED... Error33;or

— FAILED... Error34.

If all the tests are successful, the PROVERGE Diagnostics menu will be as follows :
Press the <EXIT> button to return to the PROVERGE menu.

Refer to the Installation Adjustment Mode section for On Screen Convergence Alignment.




CONVERGENCE / ERROR CODES

PCerrorisdisplayed on the screen together with the respective address, asillustrated on screen picture:
Thetable below indicates whichIC correspondsto the displayed address . Replacement of the module 809-

10451 solves the I>)C error.
Convergence zones

1 2 3 4 5

6 7 8 9 10

11 | 12 13 14

156 | 16 17 18 19

20 | 21 22 | 23 24

<< Fig. 93 >> << Fig 94 >>

Convergence module (Driver) - Green convergence sub module
R R R ——umm——m——m—————

GONVERGENCE {Driver} MODULE B09-10451
FCADDRESSES
-1 o ] | | | i | b |
gi}éﬁ:w:ﬁ:ﬁi:mﬁ:ﬁ:
8lul st JE 00 188 [& 51 18181 1813
=1 0 - | - | | 4 . |
=1 =1 mrg:‘l | =3 '; 1I
szl |z §I z | z 1 §I i 3|z
FrIE5 12 25 13013 |
Ela1 |8 ]3] 31 J8 51 |&f8r 8181 |3 (31
1 M | - | - -l -4 o
3 3 3 § 3
- 1 o
g § 8 ;I 8 ] g
|
R
§ 3 sl 1fs 5 5
g 8 8 B g g
GREEN CONVERGENCE ({Driver) MODULE 309-10451
PCADDRESSES

<< Fig 95 >>
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Green Convergence Main Module

HEX Ic CORRECTION ZONE
address
DeH ICt R Horizontal/Vertical 12
B Horizontal/Vertical 12
D&8H IC601 R Horizontal/Vertical 13
B HorizontalVertical 13
D4+ 1c2 R Horizontal/Vertical 11
8 Horizontal/Vertical 1"
DAH IC602 R Horizontal/Veriical 14
B Horizontal/Vertical 14
C4H IC624 R HorizontalVertical 3
8 HorizontalVertical 3
EAH IC43 R Horizontal/Vertical 22
B HorizontalVertical 22
CEH IC625 R Horizontal/Vertical 8
B HorizontalVertical 8
EOH IC44 R Horizontal/Vertical 17
B HorizontalVertical 17
DOH ICB08 R Horizontal/Vertical 9
B8 Horizontal/Vertical 9
E2H IC7 R HorizontalN/ertical 18
B HorizontalVerticai 18
CCH K6 R Horizontal/Vertical 7
B HorizontalVertical 7
DEH IC608 R Horizontal/Vertical 1
B HorizontalVertical 1
COH IC35 R Horizontal/Vertical 1
B Horizontal/Vertical 1
E6H IC36 R Horizontal/Vertical 20
B Horizontal/Vertical 20
C8H IC621 R HorizontaiVertical 5
B Horizontai\ertical 5
BH IC622 R HorizontalMertical 24
B Horizontai/\Vertical 24
C6H IC22 R HorizontalVertical 4
B Horizontal/\Vertical 4

HEX
address
BCH

FaH

FAH

3AH

BSH

S50H

54H

IC615

IC618

1C619

iC13

IC14

IC406

IC409

ICa08

IC309

Ica10

Icalt

CORRECTION

R Horizontal/Vertical
B Horizontal/Vertical

R Herizontal/Vertical
B Horizontal\Vartical

R Horizontal/Vertical
B HorizontalVerticat

R Horizontal/Vertical
B HorizontalVertical

R Horizontal/Vertical
B Horizontal/Vertical

R Horizontal/Vertical
B HorizontalVertical

R Horizontal/Vertical
B Horizontal/Vertical

R/G/B Left BOW (Hor)

R/G/B Left SKEW (Hor)

R/G/B Botlom BOW {(Vert)

RIG/B Top BOW (Verl)

R/G/B Bottom Keystone (Vert)
R/G/B Top Keystone (Verl)

G Vertical Midline SKEW (H)
R/G/B Vertical Midline BOW (H)
R/G/B Vertical Midline SKEW (V)
R/G/B Vertical Midline BOW (V)

R/G/B EAW Seagull
R/G/B N/S Seagull

R/B Precomections
R/B Precorrections

G Horizontal/Vertical
G Horizontal/Vertical

G Horizontal/Vertical
G Horizontal/Vertical

G Horizontal/Vertical
G Horizontal/Vertical

G Horizontal/Vertical
G Horizontal/Vertical

ZONE

23
23

21
21

15
15

19
19

10
10

Left side
Left side

N/S cor.
N/S corr.
N/S corr.
NS corr.

Midlines
Midlines
Midlines
Midiines

Head Comer

23
4

24

20

21
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CONVERGENCE / ERROR CODES
Sync + Vertical Deflection Module

HEX address Ic CORRECTION ORBITING
HEX address c CORRECTION
F2H Ic3 botlom blanking
vertical shift red 74H Ic2 max deviation
verfical shift green Zero deviation
vertical shift blue siow orbiting
fast orbiting
F4H Ic2 vertical amplitude
vertical linearity HEX address [ CORRECTION
horizontal phase
top bianking 64H i1 shift orbit
F6H ic1 side keystone phase orbit
side bow
left blanking
right blanking
ORBITINGMODULE SYNC+VERTICAL DEFLECTION SUB MODULE
FCADDRESSES
PCADDRESSES
. |
T4H
€3 2 1
F2M FaHt F8H

Magneticl Focus + Hoz Shift

HEX address

FOH

Ic

iC52

CORRECTION

horizontall shift red
horizontal shift green
herizental shift blue

focus Red center

focus Green center
focus Blue center

H Amp (not used)

<< Fig. 96 >>

HEX address Ic CORRECTION
focus bottom R
focus top R
focus left R
focus right R
focus botiom G
focus top G
focus left G
focus right G
focus bottom B
focus top B
focus left B
focus right B

Ican

IC312

68H IC313
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QUAD DECODER

HEXaddress IC CORRECTION

IC17 sharpness
sharpness On

40H

INPUT RGB+SWITCHING

CORRECTION
Clamp Width1
Clamp Width2
Clamp Mode 1
Clamp Mode 2
(not 1200 mode)
Enable CHROMA filters
ScanDoublerOn
Widthident.

Ic
IC602

HEX address
70H

Ic
IC601

HEX address
42H

RGB Matrix
Saturation

Hue
(V03)notused

3EH 1C604

RGB Driver

HEX address IC CORRECTION HEX address IC

5AH IC1  Bright.Red
Bright. Green
Bright. Blue

Brighiness

42H IC100

IC2 CutoffRed
Cutoff Green
CutoffBlue

IBCL Value

RightBlanking
LeftBlanking
Blue Breakpoint
(4)notused

5CH

44H IC101

3C 1C109

58H IC3

Red gain
Bluegain
Red cutoff

Bluecutoff

IC601.

CORRECTION

Red on/off
Greenon/ofl
Blueon/off
Sync fast/slow

SDA OwOff
(P5-P7)InputSwitch

CORRECTION

MidlightsRed 1
MidlightsRed2
MidlightsRed3
MidlightsRed4
MidlightsBlue 1
MidlightsBlue2
MidlightsBlue3
Midlights Blue4

Peaking 1
Peaking2
Peaking3
(P3)notused
Bluecorrection 1
Blue correction2
Bluecorrection 3
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FC Error Messages in Ascending Order of Address Number

HEXaddress IC MODULE HEXaddress iC MODULE
40H IC800 ConvergenceG CEH IC625 Convergence
42H IC801 ConvergenceG DOH IC609 Convergence
44H IC802 ConvergenceG D2H IC619 Convergence
46H IC803 ConvergenceG D4H IC2 Convergence
48H IC804 ConvergenceG D6H IC1 Convergence
4AH IC805 ConvergenceG D8H IC601 Convergence
4CH IC806 ConvergenceG DAH 1C602 Convergence
4EH IC807 ConvergenceG DCH IC26  Convergence
' DEH IC608 Convergence
50H IC808 ConvergenceG '
52H IC809 ConvergenceG EOH IC44  Convergence
54H IC810 ConvergenceG E2H Ic7 Convergence
56H IC811 ConvergenceG E4H IC618 Convergence
E6H IC36  Convergence
40H IC17 QUADDecoder ESH IC615 Convergence
EAH IC43  Convergence
66H IC312 Mag. Foc+Hor Shift ECH IC616 Convergence
68H IC313 Mag. Foc+Hor Shift EEH IC622 Convergence
FOH IC52  Mag.Foc+Hor Shift
FCH IC303 Mag. Foc+HorShift F6H IC13  Convergence
FEH IC311 Mag Foc+Hor Shift F8H IC14  Convergence
FAH IC42  Convergence
42H 1C601 INRGB+Switching 3AH IC406 Convergence
70H IC602 INRGB+Switching
3EH IC604 INRGB+Switching B8H IC409 Convergence
64H IC1 Orbiting F2H IC3 Sync+Vertdefl
74H IC2 Orbiting F4H IC2 Sync+Vertdefl
F6H IC1 Synct+Vertdefl
COH IC35  Convergence
C2H IC21  Convergence 42H IC160 RGBDrIVER
C4H IC624 Convergence 44H IC101 RGBDIIVER
C6H 1C22  Convergence 58H IC3 RGBD{IVER
C8H IC621 Convergence 3CH IC109 RGBDIIVER
CAH IC27  Convergence SAH IC1 RGBDrIVER

CCH ICé6 Convergence 5CH IC2 RGBDrIVER
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Main Input ( 809-10466)
The Power (Main) Input provides protection against interference when operated in a commercial environ-
ment and contains the setup jumper for switching between 120Vac or 230Vac operation.

Power (Main) Filter

The power filter consists of the coil L1 with four windings, and the capacitor C3. It is a filter, blocking ail

- high and low frequency noise towards the outlet. NTC-resistors NTC1, NTC2 and NTC3 limit the start up
~ current, The fuses F1 and F2 prevent damage to the power Input board and the Switched Mode Power
‘Supply in the event of short circuit or wrong 230/120Vac setting,

230 VAC Operation

When we look how the diode bridge D100 of the Switch Mode Power Supply is connected to the power
imput board (Figure 1), we can see how the 230Vac operation works. Diode bridge D100 operates as a
bridge rectifier, and we get an output DC-voltage of approximately +300 Volts. Capacitor C103 forms a
. capacitive load on the Switch Mode Power Supply, to reduce the AC-ripple on the +300 DC-voltage.
Resistor R103 is used to discharge this capacitor quickly when the projector is switched off.

120 VAC Operation

“When we look again how the diode bridge of the Switch Mode Power Supply is connected to the Main
Input/Output board during 120Vac operation, we can draw the following schematic, figure 2.

To make it more comprehensive, we redraw this figure (Figure 3.), deleting NTC1, NTC2, and NTC3 that
only play a roll during start up, and by deleting R3 and R4 that are only important while switching off.

Now we see that the diode bridge operates as a voltage multiplier. During the negative half period of the
power (mains) voltage, capacitors C11-C12 are charged through bridge rectifier. During the positive half of
the power (mains) voltage, capacitors C9-C10 are charged, through bridge rectifier, on a voltage which is
the input voltage together with the load on the capacitors C11/C12.

In this way a DC-voltage of again approximately +300 Volts is built across the capacitor C.

Mains (Power) Adaptation Procedure

1. Switch off the projector and unplug the power plug from the wail outlet.

2. Open the Top and the Module rack cover (refer to § Access to chassis for servicing)

3. Loosen the lock screw of the power-input module and pull out this module.

4. Pull out the “POWER SELECTOR PLUG” and reinsert it as illustrated below depending of the wall
outlet in the room.

5. Replace the fuses.

6. Reinsert the power-input module and secure it with the lock screw.

7. Reconnect the power cord with the wall outlet and switch on the projector.
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SWITCHED MODE POWER SUPPLY (809-10447)

Generation of the Line Frequency Independent Voltages

The mains voltage is rectified by the bridge D100 and the +300 volts is now the supply voltage for the
power switches Q100 and Q101 on the main board. The connector J2 brings this voltage to the subunit
where it is used for the production of the standby voltages (-) and (+) SB. We assume that the thyristor
TH] is conducting (Has received power on signal, its gate is not clamped at ground level.)

The positive half-wave of the main voltage (START) charges C102 and C104 via D104, The gate of the
thyristor is setat 11 volts with the zener Z100 through R101 from the +300volts. As soon as the capacitor
voltage of C102 and C104 reaches approximately 12 volts, the IC can start up by driving the base of the
power switch. The diode D104 stops conducting as its anode is at about (11 + 0.6) volts. The thyristor gets
blocked as well, because its cathode equals the gate voltage. In the meantime IC100 and IC102 have
started to operate and the voltage at pin 9 receives its supply voltage now from the winding 24/18-22 of the
T2 transformer via D106 and D109 and . This voltage is filtered and stabilized with C131. It is then input to
IC130 where it is regulated to 15Vdc and input into pin9 on both IC100 and IC102.

Once the IC’s start operation, the push-pull outputs on pins 7 and 8, provide drive pulses to the base of
Q100 and Q101 and during the off time of the pulses the accumulated energy in the primary winding is
transferred to the secondary capacitors via the rectifying diodes (flyback principle).

The feedback winding 20-22 provides two pieces of information for the control IC:

Firstly, the waveform is sent to pin 2 where the zero passages are detected, this is used to drive the
switching transistor on at the correct time. The base drive is delayed until the energy in the transformer has
been completely transferred to the secondary side. By this measure, the cutrent through the switching
transistor is reduced to a minimum.

Secondly, the negative amplitude is rectified by D111 and compared with the reference 4 volts that is
available at pin 1. The error voltage is now sent to pin 3 and serves as a control voltage to adjust the duty
cycle and frequency of the switcher. The windings P18-P22 also serve as an aid at starting up. This winding
provides energy the moment the P22-P24 winding does not. The rectified voltage (D131) passes into pin 9
up to the moment that pin reaches 12 volts.

The current through the power switch is at all times checked and if too high (in the event of a short on the
secondary side) the comparator 393 (IC101) output drops the error voltage in order to adapt the duty
cycle of the switcher.

Note that a ’special” winding is provided, delivering +17M, or, a voltage related to the Mains ground and
not the chassis ground. This voltage is utilized on the EHT board, because the drive circuit for the power
switcher is Mains ground and pot Chassis ground. (See description EHT board).

Generation of the +HTHD Voltage (Scan Voltage)

This voltage is linked with the horizontal deflection board as it has to be adapted to the scanning frequency.
A feedback voltage (FBHD) is sent back to the subunit for that this reason. This feedback voltage, which
can be monitored at contact J4(pin 8) (FBHD) of the subunit, is sent to the base of the error amplifier Q6.
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The potentiometer P2 allows an adjustment of this feedback, or in other words, the horizontal width can be
aligned with P2.

The emitter of Q6 is set at a reference zener voltage, adjustable with the voltage at the regulating pin of Z8.
This voltage is the result of the output of the DC-amplifier- buffer IC3, combined with the +HTHD voltage.
By this measure, we reduce the range of the horizontal width at high scanning frequencies. Indeed, at
standard video frequency we need much more range to overscan.

The collector current of the regulating transistor Q6 flows into the opto-coupler ICS. The phototransistor of
this isolating device (pin5-FB2) is now regulating the DC voltage at pin 3 of IC100 via connector J6 (pin 1)
to stabilize the +HTHD voltage for one typical line frequency and amplitude setting. The transistor Q7 is a
SmA current generator and D10 a green LED to give visual confirmation that the +HTHD voltage is

present.

Overvoltage Protection

Pin 2 of the IC4 is set at 5.6 volts with Z10 and, the other input, pin 3 is the scan voltage which is derived

from the voltage divider network of R38, R50, R39 and R51. As soon this input exceeds the zener voltage,

~ the output switches high and saturates transistor Q9. The saturated transistor Q9 pulls pin 2 of IC5 to
ground level. The transistor of IC5 has its max current conduction when pin 5 is pulled to ground level via

" RA44. This ground level, applied to IC100, drops the +HTHD voltage to a low level. The original overvolt-

age protection is now is causing an under-voltage protection.

Under-Voltage Protection

The stabilized zener voltage with Z8 is used as reference voltage for the comparator IC4, pin 6. The other
inputat pin 5 is the +HTHD voltage. If pin 5 drops below the reference voltage, the output switches low,
and the transistor Q8 saturates, pulling pin 2 of IC5 low.

Protection Against Too Low +17 Voits

I, for some reason, the +17 volts (and all the other voltages as well) are, even temporarily, too low, it is
then advised to shut down the +HTHD voltage (coming from the other SMPS). The pin 6 of IC3 is pre-
adjusted at the factory to 14 volts with P1 (refer to the adjustment procedure). This happens when the
comparator in IC3 detects a problem and its output at pin 7 causes Q8 to go into saturation.

Standby / ON-OFF Switching

An oscillator is built up around Q1/Q2 and the transformer T1. Q1 gets its base current viaR3. The
collector current of the latter flows in the winding P1/P3 and induces a voltage in the winding P5/P4. The
current is supplied to the base of Q1to drive it into the on state. As soon the emitter voltage of Q1 can drive
the Q2 and saturate it, this transistor clamps the base of Q1 at ground level and cuts off Q1. Immediately

the cycle starts all over again.

Two opposite polarity SB voltages (+/- 9 volts) are available at the secondary side.

73



CIRCUIT DESCRIPTIONS
a) Standby Mode (OFF)

The voltage at contact 4 of the J4 connector (“OFF’) is in this case ‘high® and this means for the opto-
coupler IC1 that the phototransistor is not conducting. The transistor Q3 is thus saturated as R6 can
provide the required base-emitter current. The collector ‘ON/OFF primary’ of Q3 is ‘low’. Furthermore,
via connector J1 (pin 2), the pin 5 of IC102 is below its “active level” via the diode D103, disabling the
drive output. As a conclusion, only the +/-9SB standby voltages are available.

b) Operational Mode (ON)

The I/O block of the controller board ( collector of a transistor) pulls now contact 4 of J4 at a low level
‘ON’ to light the LED in the opto-coupler IC1. Now, the phototransistor of IC1 is saturated and brings the
base of Q3 at nearly ground level. This puts this transistor into an OFF state this allows the voltage to be
applied to Z2100. The zener Z100 on the motherboard can now provide +11 volts at the gate of the thyris-
tor TH1 allowing C102 to charge.

DC Fan Control

The speed of the fans is regulated by means of a sensor resistor, NTC1, mounted close to the heatsink of
the SMPS board. IC2 is an integrated circuit used in regulating the speed of the fans by adapting the duty
cycle of the output drive for the power transistor Q4. L1 and C7 provide filtering for the output voltage.
The feedback is applied to pin 5, which is protected against arcing with D4/D5. IC2 is a switching regula-
tor. An oscillator trimmed with C6 is applied together with a dc voltage to an RS-flip-flop via an AND gate.
That DC voltage now is the result of a comparator output receiving an internal reference voltage of 1.25
volts and the feedback voltage at pin 5 (comp). Consequently, the duty cycle depends on the DC voltage
that is built up as follows :

= it is determined by the output voltage viaR13 /R14 /R 11 in order to stabilize the latter for a well-
determined value of the NTC1 resistor.

« itis equally influenced by any change of the NTC1 resistor itself, sensing the heatsink of the SMPS
board.

The minimum voltage is set by Z5 at approximately 7.5 volts and the maximum speed by Z4 + Z4 at 15
volts. The maximum current output is limited by R10, and a RC feedback straight from the output to pin 5

provides a more regular speed at any time.

Power Supply for the EHT Generator

The EHT generator is supplied directly from the rectified main voltage. The +300M volts is leaving the
board at the contacts 31/32 of the J8A connector for the EHT board (see description of that board). By
above measure, we eliminate the influence of the EHT load on the performance of the power supply, and
the maximum peak current of the EHT generator is increased.
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“G2 + DIAGNOSTIC” (809-10457)

SMPS for +/- CONV and + FOC Voltages

This power supply uses the same type voltage regulator (IC179) as the main SMPS. We will refer to the
SMPS description of this regulator for more details. We will limit our discusston here to the differences in
operation and the control loop to generate the correct amplitudes of the supply voltages.

Because of the high scanning range of the projector, from 15khz to 105khz, the needed amplitude for the
convergence corrections is much higher for the higher frequencies (let’s say around 100khz) than for the
standard frequency. By permanently supplying a high power supply to the power end stages in the conver-
gence, the dissipation in heat for the lower frequencies is quite high. A better solution is to “track’ the power
supply with the line frequency. This means the power supply for the power convergence stages increases
with the line frequency. The available information on the line frequency is the +HTHD voltage. This voltage
increases in a linear way and is used for tracking. The voltage regulator (IC179) totally relies on the +17
MAINS delivered by the main SMPS and the +300V. If for some reason the + 17 MAINS is not avail-
able , the SMPS cannot start up. The +17 MAINS is stabilized to +15 volts with IC217 and supplies the
pins 9 and 5. The transformer and rectifier circuit provides the +FOCUS, +/- CONV and the +CONV” for
 the feedback control loop discussed hereafter.

Control Loop / Feedback / Adaptation

The supply voltage of the convergence and focus power stages has to change when the horizontal fre-
quency of the projector changes. A portion of the +HTHD voltage is applied to the base of Q208 to
change the emitter voltage of Q203. The +CONV” voltage is biasing the base of the Q203 amplifier. The
amplitude of the feedback is depending on the status of the output of the level detector IC216, pin 1. Pin 2
of the IC216 is set at 5.6 volt with Z197. Via an insulating opto-coupler, the collector current of Q203 is
transferred to pin 3 of the voltage regulator IC179. '

‘The HCONV? voltage is also applied to another detector in IC216, pin 5. The same reference voltage of
5.6 volts is found at pin 6. When an overvoltage situation occurs, the output at pin7 of IC216 pushes Q227
into saturation and shorts the collector of Q203 to ground level. The SMPS switches into a safe loop,
whereas the output voltage is dramatically dropped.

Monitoring the +230V

A very stable Vref voltage is formed with Z2 / Z1 and buffered with an OPAMP. Z2 provides a 33 volts
which is then divided with R14/R1 to exactly 10 volt and buffered to provide sufficient current. If the
+230V were absent, the Vref would disappear and the monitoring circuit cannot work. The +9V takes
over in such case and installs a reference voltage via Z1. This Vref of voltage is used for the level detectors
monitoring the supply voltages of the video power stages.(+230V) The absence of one or both of these
voltages can damage the picture tubes. Scan Fail is becomes active (Q1 is saturated) as soon one of the
voltages drops below safe level.
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G2 Voltages

The G2 voltages must be very stable to avoid thermal drift, and, they must be adjustable between 400V
and 1020 volt. The voltage coming from the Quadrupler is already very stable since it is coming from a
stabilized source, the EHT. The series output resistor in along with P2, P3, P4 and R17, R250, R251 form
a voltage divider. If we stabilize the voltage at the M2 test point (listed as “Adjust for 1020V with P17) we
have also a stable G2 voltage on the sliders. The test point for the1020 volts is sensed with the voltage
divider formed by R15/R13/P1. Since the Vrefis 10 volt, the output of the OPAMP will change unti! pin
13 is at the same voitage level of 10 volt.

Any voltage difference due to a change of the 1020 volt is adjusted by Q2, which will feed a current from
the node to the (negative) output of the OPAMP. The Q2 is needed because the 1020 volt s a too high
voltage for the OPAMP. A high voltage transistor such like the BU508A is therefore required.

LED’s for Diagnosis

The presence of the various voltages is all displayed with green LED’s. The variable voltages like the
+HTHD and +HCONV’ drive an LED through a transistor to obtain a constant light output of the LED.
The scan fail diode D16 is red and shows a problem in the horizontal or vertical deflection.

EHT MODULE (809-10458)

The EHT drive pulses for the EHT power supply are generated on this board. The primary circuit for the
EHT power supply receives its 300VDC supply from the Main Power Input. In the event of a failure, either
because the EHT is too high, too much current in the EHT circuit or a horizontal or vertical scan failure
condition exists, the EHT voltage is shut down. We will discuss the generation of the EHT pulses, its
regulation and the different protection circuits.

DC Controlled Multi-Vibrator

The EHT multi-vibrator is set up around two Schmidt Trigger NAND gates in IC2. The frequency of this
oscillator is typically around 80 kHz. Two time constants are involved in this circuit : C7/P3 +R11 and in
the feedback loop C8 / R10 + transistor Q2.

The first time constant is preset and determines the OFF time of the power switch Q7. The OFF time is
tuned to 10 S using P3. The second time constant is variable, it is dependent on the current flow through
Q2. By a change of the bias voltage on the base of transistor Q2, this time constant can be regulated.

QI receivesat its base the FBHV voltage (feedback voltage from the divider). This is the EHT voltage
divided by a factor 1000 on the splitter. The emitter of Q1 is set at a reference of +33 volts by zener IC4.
The duty cycle or the on/off time of the power switcher Q7 is consequently regulated by the voltage differ-
ence detected by Q1.

The squared waveform at pin 3 of the NAND gate is, via a fast switching and inverting FET Q3, sent to the
opto-coupler IC1. This opto-coupler is necessary because the remainder of the circuit is supplied with the
+17M’ and the +300M which are not isolated from the Mains. The +17M voltage is obtained from a
special winding on the SMPS and the +300M is the rectified main voltage (GNDM is mains or hot ground).
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Caution: Any servicing on a board that uses both a Mains Ground and a Chassis ground should
involve the use of an Isolation Transformer, especially when using an oscilloscope, or other
equipment connected to the main AC source. Do not connect the Main and Chassis Ground

together at any time,

As this board is supplied with the +300M as soon the Mains switch is pushed, it is not recommended to
remove this board any more even when the projector is in a standby position. This can damage the contacts
of the board.

The output of the opto-coupler IC1 drives aFET Q6, which in turn drives the push-pull stage Q4/Q5. The
pulses are capacitively coupled with C11 to the gate of Q7. The 20 volts zener Z3 has two purposes.

The negative level of the pulses are clamped at -0.6 volt, and in addition the gate-source voltage is limited
to 20 volt DC, in order to protect the switcher Q7. The drain (DHV) of the power switcher is connected
with the primary winding of the EHT transformer. Transformer and Quadrupler are in the same unit. The
+300M enters the board and is passing a filter L1/C29 and a fuse before it supplies the Transformer /

Quadrupler umt.

Protections
a) EHT Hold down:

The EHT of the projector must be switched off in the event of a failure in the regulating circuit or an ab-
sence of the feedback voltage. Moreover, when the current in one or more tubes is excessively high

(leaking of a tube), the projector must be switched off via the EHT Hold Down rather than via the main
switch. As the spot suppression does not work, the CRTs could be damaged when switched off via the

main switch.
1. EHT Hold Down due to Fault in the Regulating Circuit (FBHV

too high)

The slider voltage of P2 (“hold down adjust” potentiometer) is sent to the base of Q8 and its emitter is set
at athreshold of 5.6 volt by Z4. As soon the EHT rises beyond 36.5kV, transistor Q8 starts conducting,
turning on Q9. The Schmidt-trigger pins 8 - 9 of IC2 go high and the corresponding output pin 6 goes low.
D6 pulls pin 6 of IC2 low in order to stop the EHT multi-vibrator, halting the EHT. The low at 12-13
means that the output of IC2 , pin 11, goes high (inverting) in order to forward bias LED D8 indicating

the EHT HOLD DOWN condition, The feedback resistor R30 maintains the hold down condition (lock-
down), until the projector is powered off'to reset the circuit,

2. EHT Hold Down due to a Feedback Loop Fault Condition

The EHT hold down protection must also operate when there is an “open loop”, or no EHT feedback
voltage +FBHYV from the splitter. If that were the condition, there would be no way to monitor the EHT,
and it could go higher than the 36.5kV, since there is no FBHV voltage available. Another reason is that the
maximum voltage on the MOSFET switcher is limited to 960V as well. The detection for “open loop™ is
built around the EHT “flyback” pulses taken from the drain of Q7. These pulses are rectified with D42
and the resulting pulsating DC is filtered by C30, divided down with R70/R35+R38 and applied to the base
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of Q10. A threshold level 0f 4.7 volt is installed at the emitter with Z8. From 5.6 volt base voltage onwards
Q10 starts conducting, tuming fully on Q18. In the LED of the opto-coupler there is small current flow from
the +300M through R9. When Q18 is forward biased, this current increases heavily and the output of pin 5
drops. Via the forward biased Z5, the emitter of Q8 is lowered and Q9 is turned on introducing the EHT
HOLD DOWN.

Note that the same opto-coupler and transistor Q15 are used to remove the influence of the hum on the
+300M supply via the feedback voltage. The +300M is, via a filter C24+R51/R9, supplying current to the
opto-coupler (pin I of IC5). The voltage containing this mains hum is taken from the collector of Q15 and
capacitively added to the FBHV input .

3. EHT Hold Down in the Event of an Excessive Amount of CRT

Beam Currents

Finally, in the event of an excessive amount of CRT beam current, the negative HVL voltage can charge up
C39 to the -0.6V threshold and Q9 conducts to introduce the EHT HOLD DOWN condition. The delay
is determined by the time constant, which is established by R102 & C39 and the amplitude of the HVL
voltage. Note that a beam current proportional voltage (BCL) is also sent to the RGB-~-Decoder drive
board to reduce the contrast and brightness from some level onwards.

As a summary, the EHT Hold Down is active for :

» too high EHT, information coming from the feedback line FBHV

» too high EHT in “open loop™ via Q10/Q18 and the opto-coupler IC3.
» too high beam current lasting for some time (short ina CRT).

b) Switching off the EHT when a Horizontal or Vertical Scan

Failure Occurs

In the event of a horizontal and/or vertical scan failure, the SF line is dropped to around zero volts. Q16 is
turned off which allows Q6 on the subunit to turn on. D3 then becomes forward biased and pulls pin 6 of
the multi-vibrator to ground level, stopping the EHT. When the scan fail line goes high again prior to switch-
ing off the projector, C45 has to charge up first. This prevents oscillations and further delays the action of
the slow start circuit (Q11-Q13).

¢) Over-Current Protection of the Q7 Switcher

The resistor R21 in the source measures the drain-source current of Q7. This voltage developed across the
sensing resistor is applied to the base of Q14 via a divider R40/R15. The purpose of the circuit is to
temporarily stop the EHT when the beam current goes beyond a maximum to avoid damage of the phos-
phor coating of the CRTs. However, the pin 4 output of the opto-coupler may only affect the EHT multi-
vibrator ‘s duty cycle at the moment there is a positive drive pulse on the common bases of the push-pull
stage. Therefore, when the drain voltage of Q6 is high, D5 is reverse biased and Q14 can work. When,
however, the common bases are low, Q14 is inhibited as the current through R69 is flowing away through

D5 and Q6 to ground.
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m
Slow Start up of the EHT
When the projector is switched on, the EHT voltage must gradually be built up to prevent mechanicat
damage of the gun. The reference voltage grows slowly because of the delay circuit around Q11.

The main delay at start up is obtained by the circuit on the subunit . As soon the feedback voltage would
like to rise beyond the reference voltage, Q6, gets forward biased, drives Q7 on and the latter drives Q10
into saturation. Thereby, D222 goes into conduction and the multi-vibrator is stopped. The feedback
voltage drops and Q6 turns off. This phenomenon is repeated all the time at start up. Consequently, the
EHT rises to its maximum in steps. When the unit is switched off, C40 is quickly discharged via D9, taking
the EHT reference voltage for the zener IC4 quickly down, and therefore the EHT itself goes down. The
discharging of C40 turns Q11 on quickly because its base is pulled in a negative direction.

Delay of the Power Switch Drive

FET Q30 is used to keep a drive pulse from driving Q7, until the EHT pulse on the Drain of Q7 has fully
dropped to its minimum. The EHT pulse is coupled to the gate of Q30 and keeps the drain of Q6 ata low
level as long it is saturated. This prevents driving the power switch Q7 befor the drain has dropped to a
minimem.

HORIZONTAL DEFLECTION (809-10448)

Preparation of the Drive Pulses

The horizontal deflection circuit uses two MOSFETS in series in order to be capable of handling more than
1000 volt pulses. Therefore, two drive pulses on different ground reference levels are required.

The “bottom” MOSFETS are driven by a pulse train referenced to ground or chassis ground, the “top”
MOSFETS by drive pulses referenced to the midpoint of the two seties connected MOSFETSs, the HDM
point.

“The power supply for generating the “top drive pulses” is taken from the +17 volt via diode D38 to block
the pulses, as HDM, the reference ground for the top drive pulses, carries line pulses. The horizontal drive
pulses, prepared onthe “UNSYNC+VERT DEFL” board, are sent to the amplifier Q13. By using a
transformer T2, a “floating” drive pulse referred to HDM for the top mosfets can easily be obtained. When
the flyback pulse is present during retrace, D38 becomes reversed biased and act like an open circuit to the
17VDC line. At that time, the drive circuit receives its voltage supply from the charge stored in C48. The
“high” drive pulses reach the gate-source of the top Mosfets, and the “low” drive pulses drive the bottom

Mosfet switches.

Modulation of the Scan Voltage East-West Correction

The +HTHD voltage from the SMPS board is modulated in Q3 by the East-West correction signal pre-
pared on the “Sync + Vert Defl” board. Z2 protects the transistor and SR2 limits the charging current of this
coupling capacitor through the zener. Transistor Q2 isused to discharge the boosting capacitor C31 at the
start of a vertical scan. A vertical flyback pulse, derived from VDH B (Vertical Deflection High Blue) is

sent to the gate. This minimizes keystone problems at the top due to a remaining charge on C31 afier the
vertical retrace. It causes the charge on C31 to always start from the same amplitude after each vertical
retrace, regardiess of the voltage that was built up at the end of the vertical scan.
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Horizontal Linearity Tracking Control

The problem we meet with such a big frequency range, is the frequency dependent characteristic of the
linearity coil. At a higher scanning frequency, the impedance of the linearity coil would increase. To over-
come this, a second coil T1 is magnetically coupled to the standard linearity coil. The mosfet Q1 delivers
the current in this modulating coil. The needed current for tracking is supplied via the biasing circuit of the
gate of Q1 (LIN HIGH) as follows. The drive pulses trigger a one-shot inIC1 at the positive going tran-
sientinput.
The output pulses are then applied to the gate of a Mosfet Q8 and from the drain split into two circuits :
» the simple integrator R20/ C3, the obtained voltage across the capacitor is consequently a voltage
proportional with the line frequency labeled “LIN REF”,
» the push-pull Q5 / Q6 and the top/top detector just to obtain a negative voltage to supply among others
the OPAMPIC2.
The DClevel of this LIN REF voltage is not correct to drive the Mosfet Q1 and a level shift is realized with
the OPAMP 1-2-3 of IC2. This OPAMP receives at the inverting input a voltage that is proportional with
the line frequency, the amplitude adjustment does not affect this LIN REF voltage. The other non-inverting
input receives a voltage that is proportional with the scan voltage. This voltage is proportional with the line
frequency and with the amplitude adjustment. The influence of the amplitude adjustment must be minimized
and this done as follows. For one typical frequency, we obtain one typical LIN REF voltage. The HTHD
voltage however depends also on the hotizontal amplitude. Any change in the emitter voltage of Q4 is
compensated via the feedback Q7 - base Q4.

Protection Circuits

a) Over-Current Protection

Ifthe sum of the currents of the three scan coils exceeds a predetermined level, the drive is inhibited as
follows:

The wire J2-J3 in series with the three scan-coils, acts as a low value resistor and is connected across the
base-emitter of Q16. When a 0.6 volt or greater voltage is dropped across the wire, Q16 starts to conduct
and triggers the monoflop Q10/Q14.As long Q10 is blocked, the drive transistor Q13 remains “on”,
inhibiting the drive. BY reapplying the drive pulse to the base of Q10 via D9 (a kind of feedback), a faster
reaction on the over-current can be obtained.

b) Overvoltage Protection

The sum of flyback pulses on each of the series connected Mosfets are checked by a rectifier network
consisting of diedes D30, D31 and D32 and common de-coupling capacitors. The pulses at the node of the
two Mosfets (HDM ) are rectified with D24 . This voltage must be half of the total flyback voltage in order
to protect the mosfets against overvoltage. This is realized with the circuit SR8/C46/ D24/SR5/ R56/C32.
The rectified voltage is dropped with R52/P2/R51 and sent to two level detectors. The threshold level is
set by a zener at 6.2 volt with Z5. At the moment pin 6 of IC2 exceeds the threshold, the horizontal ampli-
tude is reduced with Q11. This will avoid the action of the “Hold Down Deflection” protection circuit.

If for any reason, the 1950V level is reached the HOLD DOWN DEFLECTION circuit is activated.
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1) The drive is inhibited through the DEFL OFF.

2) The input pin 6 remains “high” as transistor Q12 is blocked and D18 conducts via R28 to keep pin 6 of
IC1 high. This requires that the set be powered off'to reset this circuit.

3) Thered LED D10 ( HOLD DOWN DEFLECTION) is illuminated in order to show that “scan hold
down” has occurred.

4) As the deflection is stopped, thete is also a horizontal scan failure and the associated circuit will drop the
EHT voltage and blank the three CRT’s to prevent damage to the CRT phosphorus.

¢) Too Low Drive Protection (+17V Monitoring)

It is imperative that the Mosfets are fully switched on, so that the internal resistance will be as low as
possible. Due to the large deflection current, even a small amount of excess resistance, will cause the
Mosfets to generate too much heat. This Mosfet drive pulse amplitude depends in part on the +17 volt
supply and the voltage supplied from the +17VDC line . The drive signals are developed from the 17VDC
and to prevent damage, due to insufficient drive, if this voltage becomes too low, IC1 pin 3 goes low and
inhibits the drive signal via the ‘DEFL OFF’. The DEFL OFF is connected with the reset of the monoflop in
IC1. The function of the latter will be explained hereafter.

d) Input Protection

The HDR from the UN SYNC + VERT DEFL has as task to start and stop the conduction of the
Mosfets. Ifhowever the Mosfets are in conduction and there is a “stop” that does not arrive, there is a risk
of damaging the power switchers. In such case, a stop pulse will be automatically generated by the
“monoflop in IC1, cutput 7. This output remains low as low the input is re-triggered at pin 5. When sucha
trigger pulse is absent, the cutput switches high after a time determined by the time constant R25/ C5 +
current delivered by Q9. This current is tracked with the line frequency by using the scan voltage as emitter

supply.

e) Horizontal Scan Failure

Horizontal pulses are fed into the transistors Q17, Q21 and Q19. As long as there are horizontal pulses on
the base of these transistors, they are conducting for each horizontal period and C33, C44 and C37 hold
the collectors “low”. The smoothed collector voltages keep the gating diodes D28, D29 and D26 blocked.
Ifeither one of the pulses or all pulses are missing, Q15 transistor gets in conduction and turns its collector
atlow level. The SF line will be pulled low and the scan fail condition will be met.

Feedback to the SMPS (to Stabilize the Horizontal Width)

The scan voltage +HTHD has to track the line frequency in order to regulate the horizontal width of the
picture. The amplitude of the flyback pulses at the connection of the top and bottom Mosfets (=HDM) is a
direct result of the horizontal width and can be taken as a reference. These pulses are coupled and isolated
by transformer T3, rectified by D34 and the FBHD voltage is sent to the SMPS, to regulate the HTHD.
This voltage is proportional to the width of the raster on the CRT faceplate.
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Picture Tube Burn-In Protection

When the module with the horizontal width coils is not connected, the deflection circuit is limited to the
Horizontal shift circuitry, causing burning-in of the picture tubes (SF can not be detected).

This situation is protected with the OPAMP IC6. The inverting input (pin 5) receives the LIN_REF voltage
(avoltage proportional with the line frequency) and the non-inverting input the HDL._Refvoltage (+HTHD
voliage modulated by the E-W correction signal). When the module is not connected, the HDI._REF
voltage becomes higher than the LIN_REF and consequently the “scan hold down” circuit is activated,
indicated by the illumination of the red LED D10.

Adjustment Procedure ‘Vertical Defletion +Sync Module’

The following adjustments are provided on the main module:

a. Vertical HOLD P1.

b. Vertical SHIFT adjustment for RED - P621 and BLUE - P620 image
c. Vertical amplitude correction for RED - P626 and BLUE - P627 image

The foliowing adjustments are provided on the sub module:
a. Vertical parabola symmetry P1
b. Vertical parabola amplitude P2

Adjustments On The Main Module

a. Vertical Hold P1 Alignment

« Short-circuit the anode of the diode D7 to ground.

» Adjust P1 for a slowly rolling up of the picture (ceiling mounted projector).
* Remove the short circuit from the anode of D7.

Note; To adjust the Vertical Hold, switch the projector on the connected source with the highest Vertical

frequency.

b. Main Vertical SHIFT Adjustment for RED and BLUE Image

Note: The alignments are factory set coarse alignments of vertical shift, to compensate for the shift caused
by the stigmators on the CRT necks. These potentiometers also are used to minimize the range of the digital
potentiometers for the vertical shift, allowing for a more accurate center convergence.

.
£

Preparation
Adjust the vertical raster centering controls for Red and Blue to the midpoint position, The numeric indica-
tor under the respective bar scale indicates 50.

Alignment
Use the vertical shift controls P621 for RED and P620 for BLUE to shift vertically the Red and Blue image
until the horizontal centerline coincides with this of the Green image.
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c. Vertical Amplitude Correction for RED and BLUE Image

Adjust potentiometer P626 for the Red image and P627 for the Blue image to obtain the same vertical
amplitude as the Green image.

Adjustments on the Sub Module

Vertical parabola symmetry P1 and amplitude P2
Adjustment Symmetry of the vertical parabola P1
» Projector has to operate on a signal with standard frequency.
.» Connect the oscilloscope to pin 10 of connector J4 on the sub module.
* Adjust P1 for a symmetrical curve of the parabola signal.

Adjustment Amplitude of the vertical parabola P2

* Projector has to operate on a signal with standard frequency.

+» Connect the oscilloscope to pin 10 of connector J4 on the sub module.
» Adjust P2 for an amplitude of the parabola signal of 4.5 Vpp

SYNC + VERT DEFLECTION (809-10456)

1. Vertical Oscillator

The principle of the simulator oscillator is to determine the appropriated charging current of the real oscilla-
tor, proportional to the vertical frequency, by generating a stable simulated vertical sawtooth.

We find two current sources Q38,and Q37 driven by the output of the Miller integrator output pin 7 of
IC16. The minimum or initial charge current is determined by R168. The capacitor C13 is charged up and
discharged when Q19 is driven on with the V Sync pulse. The sawtooth is buffered and integrated (=
average) and the obtained voltage is compared with the level set by P1 (ADJUSTMENT VERTICAL
HOLD). The charging cutrent is adapted via R161 /D50 until both voltages at the input are identical. When
the feedback is stable, the two current sources send current to two circuits :

» Sawtooth simulator as explained above for vertical autolock.
» Second sawtooth oscillator for the V_ST signal.

With P1 we can adjust the average output voltage of the integrator. The potentiometer must be adjusted in
_order to obtain vertical lock, the frequency is irrelevant. The sawtooth is buffered and feeds one potentiom-
eter in IC2. The VOO output is buffered with Q27/28 and AC coupled to the power amplifiers.

The linearity control is built around the differential amplifier IC8, which receives at the non-inverting input
the V_PAR’signal and at the other the adjusted V_PAR’. The output, pin 14, is added to the V_ST signal
in order to compress or decompress the ramp at the top or bottorn. The linearity is controlled by a potenti-
ometerinIC2,
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Vertical Oscillator Synchronization

By Means of the Composite Sync

The composite video (VID) , composite sync (CS) or Horizontal Sync (HS) is, at any time, applied to
pin 2 of IC14, a typical sync separator. The output pin 1 serves the digital PLL IC6 for all modes. If D606
is in conduction (depends on the DC level of the input signal) the video composite also passes onto Q2,
for serving for IC1. In this case D601 is blocked and the output pin 1 of IC14 is not used.

IC1 isused as sync separator for composite video since its input is noise - integrating. In that case the
transistor Q596 is saturated and D601 is blocked. If the sync input is HS or CS, then , IC14 is used as the
sync separator since it has no integrator at the input. The composite sync output HS / CS, pin 1, is routed
to IC1 via the buffer Q2 (Q596 is not saturated then).

The output pin 9 of IC1 provides the composite sync pulses which are now sent to the base of Q7 through
the Vertical Sync separator circuit, built around the OP AMP IC9 with output pin 7. If we assume that the
switcher Q6 is conducting (see later), the negative pulses on the collector of Q7 can trigger the vertical
oscillator. The oscillator can also be triggered by means of the vertical pulses V Syne, which come straight
from a BNC input (via the differential input, at the base of Q4. Note that an optional HDTV interface with
tri-level sync may be connected to the J7 connector.

By means of the Vertical Sync Pulses , if Applied Separately

These vertical pulses enter the board at pin 13 of the connector J4A and are capacitor coupled to the base
of Q4. The amptified negative pulses on the collector trigger the oscillator now via D10/ D7. To prevent
triggering via Q7, the FET Q6 is now blocked in the following manor. Each time a VS pulse arrives on the
base of Q4, capacitor C23 is charged via D9/ Q4. Consequently, the gate of Q6 is low and Q6 is
blocked, to disconnect the emitter of Q7.

Barco IC' : 4 x Digital Controlled Potentiometer

The voltage or waveform, applied between VRPx and VRNYX, the two extremities of a potentiometer, is
adjustable in 128 steps through the remote control (I2C bus). The output, or, the *slider’ voltage isavail-
able at VOx. The corresponding pins are VRP1, VRN1 and VO1. We find 4 of such potentiometers in
one chip, and there are three of these chips on the subunit : IC1, IC2 and IC3 , which we will discuss in
the explanations hereafter. The output waveform or voltage is controlled by the SCL (Serial Clock) and
SDA (Serial Data) lines, which are connected to the microprocessor of the controller board. The address
info, arriving via the data SDA line, is identified by a hardware connection of the address pins of the chip
(the address pins are connected differently for each chip). Obviously, as there are 4 potentiometers, the
address of the chip is followed by a ‘slave- address’ to drive the requested potentiometer in the chip itself,

Vertical Linearity Control

The VPAR (Vertical Parabola) signal at the emitter of Q2 is divided by R23 /R100 and applied to the
potentiometer “1” of IC2 (pin 19). The adjusted parabola at output VO1 , pin 25, is now sent to the non-
inverting input of IC8 whereas the full amplitude of the parabola is applied to the inverting input of the
OPAMP (voltage difference amplifier). The output is then added to the V ST (Vertical Sawtooth) at pin 17
of the same IC2.
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Generation of ABL Pulses

Two pulses are generated with the two monoflops in IC15. The first monoflop is triggered with V_ST and

the second one with the inverted output pulse of the first one.

* ABL DEFI PUL SE ; this pulse causes an overshoot in the vertical deflection at the end of the vertical
retrace time in order to make invisible the spot, as, during this time the blanking is disabled.

* ABLPULSE : this pulse determines the exact time of implementation of the black current and the mea-
surement of this implemented current.

Vertical Output Stages - Vertical shift - Vertical Amplitude

Vertical Amplitude - ABL Deflection Overshoot:

The vertical sawtooth V_Stat, the buffered output from pin 14, leaves the main board and passes overto
the subunit to be applied to IC2 (VRNO and VRPO0). The output is VOO (pin 24) and is coming back to
the board at J4 (pin 4) of the edge connector. It is now buffered twice with Q27 and Q28. The switcher
Q29 at the base 0f Q28 is driven with the ABL DEFL PULSE in order to cause an overshoot in the vertical
deflection during the time the ABL circuit is active. It is now capacitively coupled to the inverting inputs of
the power amplifiers IC11 /IC12/IC13 together with a DC-voltage (Vertical Shift voltage). P626 and
P627 can adjust the amplitudes for the red and blue, this will allow a matching with the green and minimize

* the need for convergence corrections.

Vertical Shifts

These DC voltages are adjusted in IC3 located on the subunit (outputs 25, 26, 27). The big tolerances on
the deflection units and the astigmators require a coarse alignment of the shift for red and blue in order to
improve the resolution of the digital potentiometers. This pre-alignment or coarse alignment is done by the
multitumn potentiometers P620 and P621. The voltages applied to the extremities of these potentiometers
are reversed when changing the vertical scan inversion switch ( done when switching from ceiling to table or
vice versa). A“ VS I “ info is therefore sent to the switching transistors Q611 / Q612. This “VS I« is
either at ground level or not at ground (= ‘open’). It is a signal coming from the contact of the vertical scan
inversion switch on the frame. One of the two transistors is in conduction, depending on the voltage at
Q611°s base. When the green raster is moving on the screen, the red and blue rasters move also allowing a

quick adjustment of the three colors.

Vertical Output Stages

The amplified sawtooth output currents flow in the respective scan coils and find their way back to ground
through the feedback resistors R44 / R97 / R79. The amplitude of the waveforms across these resistors is
proportional with the vertical amplitude and can obviously be utilized as feedback to stabilize the vertical
amplitude. The TDA8172 has an internal boost up circuit, which allows a short vertical retrace time, by
boosting the supply voltage during the retrace time. At the end of the scan time, the voltage across the
capacitors C35, C55 and C52 is switched in series with the supply voltage of +8 volts by means of a
transistor in the chip. As a result, the voltage during flyback is approximately 8 + (8+1 7)=33 volts. This
boosting up means a possible rapid change of the current in the coils in order to realize a short flyback
time.
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Vertical Scan Failure Detection

The sawtooth waveforms across the feedback resistors of 2E2 are capacitively coupled to the base of a
transistor. The conduction time of these transistors is proportional with the amplitude of the sawtooth. In
normal scanning conditions, the average DC voltage on the three collectors is too low to forward bias Q14.
As soon as any amplitude is too low or absent, Q14 is saturated and the SF line is dropped to ground level.
On the other hand, the diode D16 and the saturated Q14 cause a permanent conduction of the Q15
transistor (via D16). The V BL (Vertical Blanking) output is obviously permanently high and this means
also atotal blanking or cutoff of the three CRT’s.

Vertical Blanking During Retrace

Vertical flyback pulses are picked up atpin 6 of the blue output stage and are applied through C63, D41
and R306 atthe base of Q20. D41 prevents the BL pulses to penetrate into the vertical output stages. On
the same base arrive the pulses BL for the top and bottom blanking. These pulses are adjusted on the
subunit (see further top / bottom blanking). Q20 drives Q15 and the V BL pulses leave at A,C(26) of the
J4B edge connector to the decoder, where they are mixed up with the horizontal blanking pulses. A differ-
entiated vertical sawtooth is added to the base of Q15 in order to blank from the start of the flyback.
Indeed, the flyback pulse from the output stage is slightly delayed.

II. EAST - WEST Correction Generation of a frequency inde-

pendent vertical sawtooth

This generator is built up around Q4 /Q11/Q10/IC7. The vertical sawtooth “V ST” is buffered and then
differentiated to get pulses driving on and off the switching FET Q10. When this FET is on, the output is
shorted to the input. This input is approximately ground level since the other input of the OPAMP, pin 10,

is connected to ground. The time that Q10 is not in conduction, C18 is charged up from the output voltage
at pin 8 viaD6/ R46 towards the negative voltage at pin 14 of IC7. The charging current depends obvi-
ously upon this negative voltage and the latter is the averaged sawtooth obtained by integration. By doing
this, constant sawtooth amplitude of 1.9Vpp is seen at pin 8. The sawtooth starts from 0 volts due to the

clamping transistor Q10.

Trapezoidal Distortion Correction (on the subunit)

The saw-toothed waveform at pin 8 of IC7, is applied to the inverting pin 2 of IC7 in order to obtain
two opposite phase saw-toothed waveforms. These two signals are now entered into a digital potentiom-
eter inIC! (pins 16/ 17 or VRNO and VRPO). The corresponding output is VOO and via R45 the ad-
justed sawtooth (in amplitude and phase) reaches the adder- amplifier TL084, pin 5.

Parabolic or Pincushion Distortion Correction

To generate the parabolic waveform, a multiplier is used. IC336 is a wideband monolithic four-quadrant
multiplier. The output is a linear product of the two input voltages. In this case the two input signals are the
same ( a sawtooth voltage). One of the sawtooths is applied between pins 4 and 8 , whereas the second
(same sawtooth) one is applied between pins 9 and 12. But, since the pins 4 - 12 and 9 - 8 are connected
together, the output is a nice parabolic shaped waveform ( = product of two linear ramps). The open
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collector outputs are pulled up to the + supply line and sent to an OPAMP in IC8. The parabolic signal is
then capacitively coupled to an inverter - OPAMP . The two opposite phased signals are then sentto a
digital potentiometer in IC1 for the pincushion correction. The output VO2 is now mixed up with the
previously discussed sawtooth output and passing the line frequency depending amplifier described
hereafter. The parabolic waveform is also amplified by Q3 and led out by the buffer Q2 to the focus board.

Frequency Depending Correction

The gain of the OP AMP in IC7 is variable and depends on the divider R31/Q1. The FET QI is biased
by the output of another OP AMP (integrator-comparator) in IC7 (pin 1). The DC level of the non-
inverting input, pin 3, is set by R30/R24. This DC voltage now is amplified by a factor determined by the
ratio R31/Q1. The east - west waveform obviously ‘undergoes’ the same gain. The output now ( sum of
DC and east-west waveforms) is sent to a ‘comparator’ in IC7. But the east - west waveform is filtered
outby the R55/ C28 network. This resulting amplified dc voltage is compared to a portion (R28 / R22) of
the HTHD’ voltage which is applied to the non-inverting input. The output of the comparator is sent now to
the gate of Q1 via a filter network. This filter network also depends on the state of Q306. The VSl line
can switch on and off Q306 in order to add or disconnect R309 / C304. There is thus a correction de-
pending upon the ceiling table position. NOTE: The J6 contacts must be shorted for an off-axis
projection. For IN - AXIS projection it is recommended to remove the strap to guarantee an
optimum geometry.

This gate voltage changes or adapts the gain of the named amplifier as long as the voltages at the com-
parator inputs are not the same. An increase of the line frequency means also an increase of the +HTHD?
voltage, thus an increase of pin 5 voltage, 5o, a change of the Q1 /R31 ratio or of the gain. By this looped
circuit we obtain an automatic tracking of the east-west correction with the line frequency without any

alignment.

Power Amplifier
The sum of the corrections is now sent back to the motherboard to be amplified by IC10 before reaching
the ‘horizontal deflection’ board to modulate the scan voltage HTHD for the horizontal deflection circuits.

III. Phase Control - Skew and Bow (Introduction)

The midline bow and skew dynamic corrections are added to the DC phase control of the picture. These
corrections change in a dynamic manner the horizontal phase of the picture during the vertical scan. The
position of the HS pulse at pin 4 of IC1 is determined by the position of the pulse sent to pin 2 (Flyback
Pulse Simulation). The second PLL of IC1 adjusts then the horizontal drive output pin 4 “ back in the time™
in accordance with the position of the simulated pulse. The criginal pulse may now be delayed in the time to
determine the start of the scanning with respect to the reference video (= phase control). This delay hap-
pens in two steps by means of two monoflops. The first one realizes the phase control itself, The second
one the skew and bow corrections. The width of the final pulse “H PULS” is significant for the total delay
and the failing edge of this pulse triggers a third menoflop IC5 on the main board which also sets the width
of the real horizontal drive pulse. The same pulse H PULS’ is also sent to the microprocessor board to lock
the text and generate the pixel-clock.
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Phase Control (IC12)

The HS pulse atpin4 triggers the monoflop IC12 on the positive going edge. The absolute value ofthe
phase control may be lower for the high scanning line frequencies than for the low scanning frequencies.
This is automatically realized by a loop system: The pulse train at pin 5 ‘s output is integrated with R78 /
C43. The obtained DC voltage across C43 is proportional with the width of the pulses (= adjusted phase)
and the line frequency. The required phase shift is applied to the base of Q7 via R84 coming from IC2. The
voltage difference between the two collectors of Q7 is now the base-emitter voltage of Q6. This transistor
is the current source for pin 7 (Rx / Cx) and automatically adapts the length of the output pulse to the line
frequency. The current generator regulates the width of the output pulse as Iong as the voltages at the bases
of Q7 are not the same (balanced).

Skew and Bow Corrections

The sawtooth (skew), adjusted at 50%, and parabolic (bow) waveforms are added with R44 and R42,
and sent to an inverting OP AMP in IC8. The monoflopin IC12 is triggered on the positive going edge of
the pulse of pin 12. The width of the output pulse is modulated by the waveform applied via D16. Here
again, the range is tracked with the line frequency by applying the HTHD’ voltage through R77 /R75. The
output pulse of pin 4 is now inverted with Q8 and the “H PULS? is sent to the last monoflop (IC5) in the
row located on the main board. Note: the convergence board performs Skew and Bow.

1V. Horizontal Oscillator - Horizontal Autolock

Horizontal Autolock

The sync separator IC14 serves Q1 with composite sync. The amplified sync is then split to the PLL (IC6)
and transistor Q17 of the coincidence detector. The line oscillator in IC1 is locked to its exact frequency
by a PLL in the chip. Unfortunately, the latter has a very limited lock range of approx. 1.2 kHz only and
cannot lock the range from 15 to 92 kHz. An extra PLL is utilized, the 4046 (IC6), for the coarse align-
ment. The fine-tuning is performed by the PLL in IC1 itself. This PLL - IC consists of two-phase com-
parators, and a VCO. For this application the second phase comparator only is used, the VCO is not used
either. The ‘signal input’ (pin 14) is the line oscillator of IC1 (squared horizontal drive output of IC1) and
the ‘comparator input * (pin 3) is the composite sync having been inverted by Q1. The corresponding
output is pin 13, a three-state output, and, initially biased at 6 volts with R89/R92. If the output is ‘high
impedant or open’ (in the locked state) the voltage is set at 6 volts with R92/89. This voltage is buffered
by a voltage follower in IC7 and then reaching pin 5 of another OPAMP, acting as a voltage comparator, in
IC7. The other input, pin 6 of IC7 is set at approximately 7.7 volts with R94 / R90. Consequently, the
COIN NEG (pin 7) is low in the locked position.

Line Oscillator Lower than the Horizontal Sync

If we assume that the local oscitlator frequency is lower than the horizontal sync pulses, then, the voltage on
C8 decreases (pull down state). This voltage is now buffered and sent to pin 5 of IC7, But, because of the
zener Z3, this voltage cannot decrease and stays at approximately 6 volts. The other pin 6 is initially at 7.7
volts (divider R90/R94), This voltage now decreases because the transistor Q17 discharges the capacitor
€97 as follows: The squared horizontal drive of pin 4 switches on and off Q18. When the frequency of the
local line oscillator is different from the horizontal sync (as we assumed), some pulses arrive on the base
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of Q17 at the moment Q18 is not saturated. These horizontal sync pulses turn on Q17 and C97 is dis-
charged. The voltage at pin 6 drops and becomes lower than the other input ,pin 5. The output COIN
NEG (pin 7) switches ‘high’ in the unlocked state, The gate of the mosfet Q9 is now positive and Q9
conducts to connect the output pin 8 of the PLL (IC7) to the inverting input pin 2 of the next “proportionat -
integrating” OP AMP. The decreasing voltage output of the PLL is inverted by IC7 and transistor Q21
draws more current out of pin 14 of IC1 in order to increase the frequency of the line oscillator. As the line
oscillator frequency is increasing, the PLL output increases also. This continues up to the moment thereis
coincidence between the horizontal drive and the horizontal. sync at the base of Q17. Once coincidence is
reached, the voltage at pin 6 is again 7.7 volts and the state of the Mosfet Q9 changes again to a stable and
blocked position. Al! this means, we have reached now the capture range of the PLL in IC1.

From now onwards the PLL in IC1 takes over as follows: As long there is no coincidence, Q33 is blocked
and the PLL output pin 17 is disconnected from the VCO input pin 14. Q33 is closed the moment there is
coincidence. The line frequency is fine tuned by the PLL output pin 17 of IC1 , as long this PLL output has
not reached the 6 volts installed at pin 3 of IC7. Therefore, the pin 17 output is sent to the same pin 2 of the
integrating OP AMP. In the locked state of the PLL of IC1 this output is indeed 6 volts. Any change in
frequency is now compensated or corrected by the PLL of IC1, and consequently the 4046 is switched off.
Above circuit does not require any alignment as it is completely self-aligning, and guarantees a correct
locking to the center of the lock range of the PLL system inIC1. '

Line Oscillator Higher than the Horizontal Sync

A similar explanation is valuable here, although, in this case the PLL’s output is increasing now. The zener
diode Z3 does not limit the voltage because the voltage across it is not 6 volts. Pin 5 ‘follows’ the PLL
output. As there is no coincidence as well, the other input of the comparator goes down resulting in a ‘high’
output for pin 7. Q9 is turned on and the PLL output can correct the line oscillator frequency.

V. Adjustable Top/Bottom Blanking

Onthe subunit, blanking pulses are generated for an adjustable blanking of the top and the bottom of the
picture by the user. To achieve a high accuracy, the sawtooth is passed into a so-called ‘dead band
response amplifier’ built up around an OP AMP in IC8. The sawtooth is entered at pin 9 of IC8. The
output is inverted and the ramp is steepened at the start and the end. Two clipping levels are installed by
clamping circuits in order to obtain a complete feedback between these levels (= center of the screen). As
soon the first clipping level is reached, the output is invariable. and obviously no change any more in the
output is noticed. The transformed waveform is now sent to two level detectors in IC9. The voltage
clipping levels of the other inputs of the comparators are regulated by the potentiometers in IC2 and IC3.

V1. Simulation of the Flyback Pulse for the PLL of IC1.

By means of the monoflops in IC4 a ‘simulated’ line (flyback) pulse is generated. The first monofiop intro-
duces a small delay for the pulse and the second one determines the width. The introduced delay is used to
‘mislead’ the PLL and consequently to allow a ‘negative’ phase alignment. Indeed, this phase comparator
(PLL) determines the phase of the squared output at pin 4. It normally has to compensate for the delays in
the power switching of the deflection circuits. If we can mislead this PLL by giving a ‘wrong’ info, the
horizontal output at pin 4 is anticipating the reference (video). This allows now a range for the phase going
from a ‘negative’ phase shift to a positive one.
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VII. Blanking - Coincidence

In the event of a non- coincidence, the transistor Q16 gets in complete saturation since the COIN NEG
signalis ata high level. Thisresultsin:

» Led D20 comes on to show the non-coincidence situation.

» Ifthe strap J5 is in position, the transistor Q15 is in saturation and causes a blanking of the three CRT’s.

2ND RGB INPUT (809-10465)

Red, Green and Blue Inputs

Three identical differential amplifiers are switched to “active” with the ON voltage. This ON voltage is
obtained from the +PORT 3 voltage arriving at contact 28 and the transistors Q50 and Q53. Note that the
75 Ohm termination is not switchable. The Red signal is taken from the collector of Q2 and fed to the
current driver Q4. The collector resistor of the latter is on the RGB SW + Input board. G OUT and B
OUT are produced in a similar way. The green signal is also sent to Q60 and used for synchronization if
“Sync on Green™ has been detected. The blue output at Q23 is also supplying Q15. When the Blue in
Green switch S2 is in a closed position, Q16 is blocked and Q15 adds some amount of blue into the green
channel via D25 . If however S2 is open Q16 is saturated and Q15 does not get enough base voltage and
is consequently blocked. Note : The “Blue in Green™ of the first analog input is switchable via the remote
control, thus via software control. Here, the blue in green is switched with S2 and is not affected by the

software.

Vertical Sync Input - Automatic Polarity

If separate vertical sync pulses are available and applied to Q41 / Q43 input, they arrive on the Q39
amplifier / inverter. The inverted pulses are now inverted or not inverted depending on the voltage level of
pin 12. Assume the pulses at the drain are positive then, Q46 is regularly switched on by these pulses and
the average voltage at the collector or at pin 12 is low. In this case the output at pin 11 follows the input at
pin 13, which means that the pulses are positive at pin 11.

Ifthe pulses are of a negative polarity at the drain, Q39 never goes into conduction and the level at pin 12
is “high” through R127. The input pulses are inverted by the exclusive OR gate. The polarity of the pulses at
pin 11 are therfore always positive reguardless of the input polarity. These pulses are proceeding to the
base of Q47 via D54 and to the multiplexer / demultiplexer IC1, pin 11. The +RGBS voltage provides the
necessary biasing for Q47. The IC1 is a triple two-channel multiplexer, having three separate digital control
inputs. One of these control inputs is pin 11. If VS pulses are applied to the input, then the HS/CS output
must be the HS input. The selection between HS or CS happens in the second multiplexer. On other
words, as soon VS pulses are applied, the HS pulses mustalso be selected. The presence of the VS
pulses determine the correct voltage at pin 9 in order to select the pin 3 input (Shaped Horizontal Sync).

Horizontal Sync/Composite Sync

The HS / CS signal, taken from the collector of Q32 , is passing a similar automatic polarity circuit as the
VS pulses. When no pulses at all are applied to this circuit, the monoflop IC3 is never re-triggered and the
output remains all the time “low”. This output is filtered and is the control voltage of the multiplexer. The “0”
output is then connected to pin 15 which is at ground level. This all means that Q58 is saturated and the
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+RGsB voltage becomes available for further switching. The LED D50 comes on to indicate the RGsB
mode. When the monoflop is constantly tripgered with pulses the output is switched “high” and then the “1”
output of the multiplexer is connected to the grounded input (pin 15). This now provides the +RGBS
voltage instead. When no V'S pulses are available, the “0” input pin 5 of the multiplexer is chosen. The “1/
13 DUTY-CYCLE Control System “ circuit cannot be used in this case due to the presence of the VS

pulses in the composite sync.

1/13 Duty-Cycle Control System

When separate HS pulses are used for synchronization, the width of the pulses is al! the time adjusted to 1/
13th of the line period. Positive horizontal pulses are applied to the leading edge input pin 12. The cutput
pulses are integrated by R177/C87 and applied to the non-inverting input pin 3 of the (Miller-integrating)
OPAMP IC4. The other input is installed at a voltage set by R180/R178 ( 6 volts). This integrated voltage
is proportional with the width of the pulses and inversely proportional with the line period. The output of the
Miller-integrator (FOPAMP) determines the current flowing in Q63. This all means that the width of the
sync pulse depends on the line period, and the feedback the systems provides a setting to 1/13th of the line
period. These SHAPED HORIZONTAL SYNC pulses proceed now to the multiplexer and if VS is
available, these pulses are selected and Q48 brings them to the output.

2ND RGB Input (809-10465)

Adjustment procedure
The following adjustments are provided on the main module:

Horizontal SHIFT adjustment for RED - P2 and BLUE - P1 image

Adjustments
Horizontal SHIFT adjustment for RED and BLUE image

Note: the mentioned adjustments are Horizontal shift ‘course’ adjustments for the Red and Blue picture
tube.

Preparation
Adjust the Horizontal raster centering controls for Red and Blue to the center position by means of the
Remote Control Unit. The numeric indicator under the respective bar scale indicates 50.

(Refer to the Owner’s manual of the projector - Guided or Random adjustment mode).

Alignment
Use the Horizontal shift controls P2 for RED and P1 for BLUE to shift horizontally the Red and Blue
image until the center coincides with the center of the Green image.
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R-G-B DRIVER (809-10454)

The black level of the Red, Green and Blue signals have been clamped at zero volt and the amplitude
adjusted to 0.7V on the Input board. The signal is now ready to undergone the Brightness and Contrast
controis before reaching the video power amplifiers. The optional contrast modulation can also be added to
the contrast voltages if implemented. Furthermore, as a color temperature adjustment is also possible, the
gain and black levels are controllable per color and tracked is some way to maintain the color temperature
over the full range. The red, green and blue colors are passing through identical circuits, but, as a gamma
correction is implemented, the red and blue channels are a bit different from the green (master) channel.
We’ll discuss first the green channel and limit the discussion of the red and blue to the differences with the

grecn.

Green Video Channel

Contrast / Green Gain / Contrast Modulation

The video signal is terminated at 50 Ohm with R300 (coax cable is 50 Ohm) , clamped at 0V and has an
amplitude of 0.7V on the input board. IC301 is an analog multiplier and its output W = (X1-X2) x (¥1-Y2)
+ Z. The video signal at pin Y1 is thus multiplied with the voltage at pin X1, since X2 and Y2 are both at
zero level. The Z input is connected to ground level, consequently, the black level at the output is also OV,
The GAIN_GREEN voltage changes from 0.05V —> 1.2V, This voltage is the result of the general con-
trast, the individual gain adjustment of the green channel and the contrast modulation board. IC304 (HF
A100) amplifies this signal 5.7 times,

Brightness / Black Level Offset Controls

The positive bias voltage obtained by R319/R317 installs a negative black level output in order to use the
full output swing if this amplifier. This black level is then again pulled up with R324 and the current generator
Q300. C317 means a bypass for the video frequencies. Via Q301 and R329 the green video is applied to
the base of Q302. The latter is, together with Q303/Q304, a non-inverting amplifier with a low impedance
drive output. This is necessary to match the 75 Ohm cable impedance to the connection with the video
output amplifier. The required biasing current is obtained with R337, which determines together with R340
the gain of this amplifier. The output signal G_OUT and the current from the DC_GREEN voltage (= black
level offset voltage) is compared with the reference of +2V in IC305(2,3,6) during the CP pulse time
window. If, for example, the output voltage is too high, the output ofthe comparator increases and the
current generator Q300 draws less current through R324. The voltage drop across this resistor decreases
and compensates the too high DC output level.

Peaking Adjustment

By adding an overshoot and undershoot to the video transitions, the picture looks sharper. If these over/
undershoots are adjustable in amplitude and width, we can adjust an overshoot matching the bandwidth and
the scanning frequency of the signal. If for example the PEAKING [ line ishigh, there is a current flowing
inR330/D303/R331 towards the emitter of Q302. The RLC circuit L33/C319/R331 is then in parallel
across the emitter resistor. A critically damped sinus peak is seen at the output. PEAKING I gives the
smallest peak and must be selected for the highest scanning frequencies. Three selections are possible
related to the scanning frequencies : low/mid and high range. i no peaking is wanted, R336 means a
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compensation, in order not to change the gain of this stage.

Spot Killer

During operation, the gate of Q301 is at +12V and the latter is fully conducting (5 Ohm resistance). At
switching off the projector, the SPOT_KILL line is dropped very quickly to 0V and Q301 is immediately
blocked. This avoids any undesired voltage peaks that could cause a spot on the CRT.

Red Video Channel

The in- and output circuits are identical to the green channel. In between the contrast adjustment and the x
5.7 amplifier, a gamma correction network is incorporated. This gamma correction is based on the red CRT
characteristic, which is different from the green one. The relation light output / drive voltage for the red CRT
is more linear for the red CRT phosphor than for the green phosphor. With IC202/IC203 a nonlinear
cotrection in the mid-gray zones is now possible. The (original) video signal is applied to the X1 (pin 8)
input of the multiplier IC203 Pin 7 (X2) is fixed at 0.7V with R212/R214. The same video signal is, on the
other hand, sent through a step attenuator. By switching on one of the switchers of IC202 the video signal
is divided with R204, R206, R208, R210 and the common R213. Withthe MIDLIGHTS 1,2, 3, 4lines
one can select between 15 possible steps. The attenuated signal is then applied to the Y2 input whereas the
Y1isatOV. The output W, pin 5, is (X1-X2) x (Y'1-Y2). Assume the input is a linear ramp from 0 -100%
or from 0 - 0.7V. The output of the multiplier is then a positive parabola with a maximum at 50% of the
amp and zero at 0 and 100% of the ramp, the amplitude of this parabola is determined by the step attenua-
tor. This parabola is sent to the inverting input of IC204 via R217 and subtracted from the original ramp.

As aresult, we obtain a new nonlinear ramp where the 50% zone has decreased amplitude and the 0 and
100% zones are not affected. With this step attenuator, the light output/ drive voltage of the red CRT tube
can be adjusted to match the green one. _

Blue Video Channel

Gamma Correction

The light output/ drive voltage of the blue CRT is less linear than the green one. We can obtain a matching
when the polarity of the parabola is inverted compared to the red one. This is got by swapping the Y1 and
Y2 inputs of the multiplier IC403. If we assume we have linear ramp input, the parabola of the output W of
IC403 is negative. The final result at output pin 6 of 1C404 is a nonlinear ramp with increased amplitude in

the gray zones.

Blue Correction Circuit

The blue phosphor saturates from some drive voltage onwards. This saturation point depends on the CRT
phosphor, the spot size, frequency of scanning, temperature, etc... To resolve this problem, the blue signal
undergoes an increased gain from some level onwards (the breakpoint level) . This level can be adjusted by
software and is the BLUE BRKPNT voltage. As soon the emitter voltage of Q402 exceeds the
BLUE_BRKPNT level with 0.3V diode voltage drop), the diode D412 gets forward biased and R456 is
added to the emitter load. The slope of the correction is further adjusted by means of the BLUE CORR

1, 2,3 voltages. This will add to the emitter load one of the feedback resistor(s) R454, R455, R456 ora

combination of these.
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DC Stabilization, Additional Clamping

Without further measures, the DC level of the emitter voltage would not be very stable. It is very much
temperature dependent and it varies with the bias current through the stage. An additional clamping is
required. This clamper compares the output voltage with the emitter voltage during the CP timing window.
The output voltage drives Q407 which is part of the biasing resistor (drain connected to -12V). Q408
provides a lower impedance for the source of Q407, as the current flow through R437 and Q407 depends
also on the video signal.

Blanking

The composite blanking pulses are the result of the sum of different individual blanking information added

together in the NAND IC104 after modeling to the correct TTL amplitude. If there is 0o blanking neces-

sary, the output pin 8 of the NAND is low level and this forward biases Q107 and Q109. The current
flowing through the latter installs around +11V at the BZ output. In case of blanking, the TTL high level
output of IC104 forward biases Q108 now and through Q110 the BL output is at around =16V,

D114 - D117 avoid saturation of the transistors and hence improve the switching. The following is the

blanking information that is used as an input to the NAND gate IC104:

* LP (line pulses): are dropped in amplitude with R116/R117/R140 limited with D102/D103, inverted by
IC103 (5,6) and input to pin 1. Note: The same negative line pulses are inverted again with IC103(1,2)
and then referred to as HFB to be used in the optional Contrast modulation board.

* VBL (Vertical Blanking): these pulses are also dropped to TTL level, inverted and applied to pin 2.

* SPOT_KILL (pin5): The line SPOT_KILL is +12V during operation and drops to zero level at switch-
ing off the projector to blank the picture.

* SCAN FAIL (pin 6): This line is high when there is no scan fail and drops to zero when scan fail has been
detected. Note: The scan fail condition alse drops the SPOT_KILL line to an active low level and hence
switches off the video output stages of the UN DRIVE board.

» Supply voltage controls (pin 3,4): The +/- 12V and +/-5V supply voltages are checked with the window
detector IC105. If one voltage fails or is not within the desired window, the output switches low and the
same pins 3, 4 are pulled low level. Note that this will mean a scan fail condition and the SPOT_KILL
line will be active as well.

* LEFT/RIGHT blanking: The blanking pulses for the beginning of the scan (left blanking) are generated by
IC108 (output 4) by triggering the monoflop on the positive transition of the LP pulses. The output pulse
train of pin 13 is integrated with R138/C108 and compared with the LEFT_BLANKING voltage. The
output of the Miller integrator drives the current source Q104, which determines the pulse width of the

blanking pulses,

The pulses for the end of the scan are generated by the other monoflop in IC108. Here, the monoflop is
triggered by the negative transition and the positive pulses at pin 5 output are used. Consequently, the low
level of these pulses is the blanking time. It is obvious that, in this case, the negative pulses at pin 12 are
integrated and the obtained voltage is used to adapt the pulse width in conjunction with the

RIGHT BLANKING voltage. The integration of the pulses (average voltage) means a tracking of the
range with the line frequency. The absolute value of the required blanking is much smaller for the higher
scanning than for the lower scanning signals. Another tracking is also got by a correction current via D122
and D124 by switching on Q111 with HFB pulses.
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m
PC Interfacing
IC100 : the MIDLIGHTS REDand _BLUE switching on/off voltages.

IC101 : 3 outputs are the PEAKING adjustments.

If no peaking is needed, the three outputs are at approx. -11V and hence Q112 and Q113 are both con-
ducting. The output NO_PEAKING is then at about +12V. As soon one output of a comparator switches
to a positive high, due to the resistive dividers R171/R172/R173, the emitter of Q112 jumps at-3.5V and
the latter gets blocked. The NO_PEAKING line is then at about -5V and D123 is forward biased to keep
the impedance of the NO_PEAKING line low and avoid distortions in the RGB DRIVE stages. IC100
uses the same address of IC601 on the INPUT board. The data line SDA of either one of these I?C inter-
faces can be disconnected via a switching Mosfet. To select this IC100, output port P7 of IC101 must be
low level, blocking Q103 and via R113, Q102 is forward biased.

IC109 : two outputs are used for the Lef/Right blanking and VO3 is the Blue breakpoint output. The DC
range is corrected with IC102 (8, 9, and 10).

Spot Suppression

There are two actions at switching off the projector :

» viathe G1 grid: The G1 grid voltage is at approximately 0V via D101. During normal operation and on
condition the +17V is correct (sufficiently high) Q100 is saturated and Q101 is off as its base is lower
than 0.6V. The coilector of Q101 is then at 150V or the voltage drop across Z101. C100 is conse-
quently charged up to 150V. At switching off, the +17V drops very quickly to zero and the +210V rather
decays slowly. The moment Q100 shuts off and Q101 gets forward biased, the collector of the latter
drops to zero and the - of the capacitor C100 drops also instantly with the same amplitude to -150V,
The G1’s are dropped to -150V and the CRT’s are blanked.

» via the cathodes (drive voltage): The SPOT KILL line is in normal operation at +12V via R106. When
the projector is switched off, the line is dropped to 0V via D100. This zero level cuts the output via the
mosfets Q201, Q301, Q401.

Contrast, Brightness and Gain Adjustments

Contrast / Gain

The general (common) contrast and the individual gain controls are first combined with the (optional)
contrast modulation waveforms and the combined wavform used in a multiplier (a variable gain amplifier) to
adjust the amplitudes.The contrast voltage is generated by IC3 YO0 output, and ranges from +1V (mini-
mum) to +3V (maximum), The multiplier requires just the opposite, hence, the contrast voltage is inverted
by IC5 (8,9,10). R54 and D8 avoid this contrast voltage from exceeding the +3V as this would mean that
the multiplier inverts the polarity of the video signal. This contrast voltage is now three times multiplied with
the gain control of each color. This is released by using the contrast voltage as the VRP3, VRP2 and VRP[
supply for the potentiometers /, 2 and 3 of the Bella IC3 and the other end of the potentiometers (VRN*)
is connected to the +3V, or the minimum contrast. The outputs V01, 2,3 are thus the result of the general
contrast and the individual gain controls. The output range of the Bella’s in not what is needed by the
multipliers. Therefor the OPAMP’s / inverters in IC4 adapt the range to 0.05V <—> 1.19V which is the
needed range of the multipliers.
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BCL /IBCL / Drive modes

The contrast voltage can be reduced by the BCL and /BCL information. The negative BCL voltage from the
EHT board drives Q2 on from the -0.6V level onwards and this will turn on Q1. The Internal CONTRAST
voltage orthe BCL_LINK voltage cannot further increase in this case. The JBCL voltages are slightly
smoothed and compared to an adjustable voltage (JBCL_VALUE) from the potentiometer “0” of IC2.
This value depends on the Eco/Normal / Boost mode drive, set by software. As soonan IBCL _* volt-
age reaches the IBCL VALUE the corresponding comparator drops the contrast through one or more of
the conducting diodes D4, D5, D6.

ABL Trigger Generator

The ABL circuits of the RGB video amplifier are triggered by a pulse of 20 uS long and an amplitude of
12V. This pulse is added to the /BCL lines as these lines are not carrying any valid information during this
time. The ABL pulse is here ac coupled to the lines through C19, C20 and C21. As the ABL trigger pulse
is generated on the UN SYNC+ VERT DEFL board and superposed on the ¥ BL (has an amplitude from
17V - 34V), the V' BL is dropped by 20V with Z3 and Q3 will conduct during this ¥’ BL pulse time. The
differentiator C18/R70 drives Q4 into conduction for 20uS and via R73/C19, C20, C21 they are AC

coupled into the IBCL lines.

Brightness / Black Level

The brightness control is about identical to the contrast. The general brightness is combined with the indi-
vidual BLACK_LEVEL_*and the resulting OUTPUT DC _*voltage is an offset of the reference black
level of +2V. At 50% brightness setting, the black level of the output signal of the RGB DRIVE board must
be clamped at +2V. This condition is translated into a 2V output for the potentiometers V0!I, VO2, VO3 of
IC1 and IC2. Only then, there is no current flowinR7,R8, R9, R10,R11 and R12, The +2V

OUTPUT _DCis now the same as the reference voltage of the inverters/summiteers (=comparators)

IC205, IC305, IC405.

Circuit Implementation |

As VRNO=+3V and VRP()=+1V the brightness voltage at YO0 of IC1 changes from +3V (min, bright-
ness) to +1V(max. brightness). This brightness voltage is applied again to the VRP1, 2, 3 of three potentiom-
eters in [C1. The otherend VRN, 2, 3 of these potentiometers is the reference voltage +2V. These three
potentiometers in IC1 obtain the same settings of the gain controls in IC3. If now the brightness voltage is
+2V (50%) the outputs V01,2,3 of IC1 are ALWAYS at +2V, jrrelevant the gain setting. Any change of
the brightness and gain settings change the output voltage(s). With above “gain scaled brightness volt-
ages” the black level is tracked with the gain adjustment in order not to deteriorate the color temperature
with contrast. We can however add to these “gain scaled brightness voltages” an extra offset viaR10, R11,
R12to adjust the low lights.
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RGB OUTPUT (809-10450)

Adjustment procedure

« Supply an external signal to the projector (e.g. a color bar signal)

+ Connect the first measuring probe to the video input signal, testpoint TP1 ‘VIDEO_IN”.

« Adjustthe projector brightness control until the DC blacklevel of the video input signal reaches 2V,
« Adjust the contrast control until the video input signal information reaches an amplitude of 2.35V.

Adjustments

Adjustment of the +200V (Regulated Power Supply)

» Connect a voltmeter to the measurement Eye contact MP8.
» Adjust the potentiometer P3 for +200V on MP8.

Adjustment of the Signal Gain for each Output Amplifier

» Connect the oscilloscope probe to the measurement Eye contact MP9 “VIDEO OUT’
» Adjust the potentiometer P1 for an amplitude of the output signal of 100Vpp

Adjustment of the ABL LED

IMPORTANT: No oscilloscope probe connected to the Eye contact of the respective picture tube.
+ Adjust the potentiometer P30 until the LED D30 ‘ABL,_LED’ just stops lighting up.

FOCUS - SHIFT (809-10449)

Electromagnetic Focus Principle

In this form of focusing, a strong magnetic field produced by an electromagnet or a permanent magnet
mounted behind the yoke on the neck of the CRT forces divergent electrons to take a helical (coil-like} path
to reach the CRT faceplate. The helical path is usually only one turn long. With the proper magnetic field
strength oppositely divergent electrons will move forward along coil-like paths that rotate in opposite
directions and meet at the phosphor screen, thereby bringing the electrons together again to form a small
spot.

At Line Frequency

A sawtooth generator is built around Q300/ 301. C302 charges up via the variable (line tracked) current
generator Q300, and discharges via Q301 when a horizontal pulse is sent to its base. This pulse starts
slightly before the end of the horizontal scan in order to obtain sufficient energy at the start of the horizontal
scanning, The trigger pulse is generated in two steps by the two monoflops of IC401. By an integration of
the pulse train at the output pin 13, an automatic tracking of the trigger moment with the line frequency is
obtained. C302 then charges, and its rate of charge is determined by the condition of the current generator
Q300. Q300 is supplied with the + FOCus voltage from the SMPS, which is in some way proportional to
the line frequency. A vertical parabola is added to this charging current via C422. Because of this, a track-
ing of the amplitude sawtooth signa! with the line and vertical frequencies is developed.
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The sawtooth signal is now applied to :

» Amultiplier IC301 in order to generate a symmetrical parabolic waveform, regardless of the line fre-
quency.

* Alevel detector in IC307 pins 3, 2 and 1 to produce a left-right squarewave which is buffered by Q307
and feeds the switchers-clampers Q309 and Q310 with a correct DC level (note that Q307 is supplied
with +/- 12 volts).

» The inverting input of another level detector of IC307, pin 6, to produce a left-right squarewave
(DRIVER) opposite in phase to the one on pin 1 of IC307. This squarewave is used on the main board
to boost up the supply voltage of the line power amplifiers during the second half of the horizontal scan
(see further).

The parabolic signal from the multiplier, IC301 is buffered with Q302, clamped and buffered. The signal
then goes to the non-inverting inputs of two voltage-followers in FC309.

Obviously, the clamper Q310 shorts to ground the parabolic waveform, during the first half of the horizontal
scan, and Q309 shorts the signal during the second half of scan.

The buffered signals are now adjusted in amplitude with IC311, IC312 and IC313 for the three colours.
The outputs are summed and sent to the power amplifiers on a suitable level.

At Vertical Frequency

The vertical sawtooth “VDL?” is DC coupled to a buffer IC308 pin 3 and then applied to :

* The multiplier FC302 to generate a vertical parabola. The parabola is inverted with Q304, clamped,
buffered, and feeds two buffers in IC309,

* Alevel detector IC308 input, pin 5, to produce a top-bottom squarewave. The outputis buffered and
feeds the clampers Q311 / Q312 with a correct DC level for grounding the input at either the top or
bottom half of the raster.

The two remaining potentiometers of IC311,IC312, IC313 are used to adjust the top / bottom waveforms
which are again summed and leave the subunit to be amplified by the power amplifiers on the main board.

Static or Average Focus (Center Focus)

Three voltages R STATIC , G STATIC and B STATIC, adjustable between +/ - 1.5 volts with potenti-
ometers in IC303 are added to the feedback of the vertical focus power amplifiers.

Power Amplifiers :

Corner - H

The left/ right adjusted waveforms, summed on the subunit IC309 output, are now amplified to generate
the required magnetic field for focusing of the beam during the horizontal scan. Because of the high scanning
range, a good slew rate of these amplifiers is necessary. This is especially critical during the second part of
the horizontal scan. This can be realized by boosting up the supply voltage during this time. This boosting up
of the +FOC voltage is got with the circuit around Q190 - 193. The squarewave drives the push-pull stage
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Q190/Q191, which on its turn drives the MOSFETs Q192 - Q193 . The +FOC voltage is boosted up
during the second part of the horizontal scan and is now referred to as +V[DYN]. Three identical ampli-
fier stages with feedback to the inverting input of the OPAMPs in IC100, deliver the required current to
the horizontal focus coils.

Corner -V / Static

Since the vertical scanning frequencies are much lower than the horizontal frequencies, a TDA2030 may be
used. For stability reasons, a similar feedback voltage is applied on the inverting input, together with a DC-
voltage (=static, for the centre).

Horizontal Shift

The +/ - SHIFT voltages are not returned to chassis ground, but to the HDL (Horizontal Deflection Low,
which is basically HTHD). Therefore, the adjusted shift voltages may not be referenced to chassis ground,
but to the same HDL. The digital potentiometer IC (IC52) has to be supplied with the +/- SHIFT volt-
ages from the SMPS. The I12C-bus lines SDA and SCL must drive the above-mentioned chip via an
isolation circuit, using an opto-coupler. The opto-coupler IC50 is used to isolate the SDA and SCL lines,
referenced to a cold (chassis) ground, from the shift circuits in IC52. The SCL pulses are sent to pin 1 of
1C52 via an opto-coupler in IC50, whereas the SDA data line is connected with pin 2 through the other
opto-coupler in IC50.

At the moment an “Acknowledgment” bit is returned to the Controller, another opto-coupler IC51 takes
over. To avoid a return to IC52 via the first opto-coupler, MOSFETs are automatically switched on and
off. The HSI (Horizontal Scan Identification) information from one of the horizontal scan switches on the
*“Scan Switching” module, allows an inversion of the supply voltages for the multiturn potentiometers P1 and
P2. These potentiometers are the factory set coarse alignments of the shift, to be adjusted prior to the
digital control. The SHIFT voltages control an average DC current through the horizontal yoke windings in
order to horizontally shift the rasters.

CONVERGENCE DRIVER (809-10451)

The Surface Mounted Devices (SMD) technology applied in the driver module makes servicing of the
module not easy and requires the correct tools. The description of the schematics will then also be limited to

the essential functions.

Two trigger pulses are generated to trigger the sawtooth generator and the dynamic boosting up of the
power supply of the end stages. The sawtooth waveforms are clamped to ground level during one part of
the scanning (left/right or top/bottom) and adjusted in amplitude for a linear correction on the scan for red
and blue colour (except when the “convergence on green “ option is mounted). Multipliers produce para-
bolic waveforms which undergo the same kind of flow for the non linear corrections. A combination of the
clamped signals, and a modulation on either a sawtooth or parabola is needed for the comer convergence.
All the waveforms for one colour are summed with an OPAMP and amplified by a DC amplifier in the

OUTPUT module.
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Trigger Pulse Generation Pulse 1 and 2

The HDR_CONV is speeded up and inverted with Q603. The negative pulse at the collector triggers at its
negative going transient the monoflops IC9 and IC19.

Pulse 1 : (trigger of the sawtooth generator).

The width of the positive output pulse at pin 13 of IC9 is adjusted with P1. The pulse train at the output pin
13 is integrated with R34/C620 and applied to one input (+) of the OPAMP IC15. It is obvious that the
voltage across C620 is proportional with the width of the pulse and the line frequency. The output of this
OPAMP determines the current of the current source Q9. This current adjusts the width of the pulse at the
output pin 7 of IC19. The time constant of this one shot is designed to be a little less than the time period.
That time constant needs to be tracked with the line frequency and this is realized as follows. The opposite
polarity output pin 7 is integrated by R677 /C663 and applied to the inverting input of the same OPAMP.
The pulse at pin 7 (Pulse 1) starts consequently just before the end of the scanning and is used to trigger
the horizontal sawtooth generator.

Pulse 2 : (dynamic boosting up power supply).

The pulse output at pin 13 triggers on the positive going transient the second monoflop in IC9. The width
of the output pulse at pin 5 is adjusted with P2. Through the buffer Q5 the pulse is available for boosting up
the supply voltage of the power end stages. Note that this pulse 2 is also added via D38 to pulse 1.

Horizontal Axis Convergence :

Horizontal Sawtooth Generator

€602 is charged up by the current source Q2. In order to stabilize the amplitude, irrelevant the line fre-
quency, the charging current is tracked with the line frequency as follows. The sawtooth is buffered and an
average value of the amplitude is obtained by integration with IC3 / C7 . The resulting output voltage
adjusts the charging current of the current source Q2. The amplitude is set by the voltage at the other input
of the OPAMP, thus by R2 / R602. The sawtooth is inhibited by the clamper Q22 when the current
consumption of the power end amplifiers is too big (see Power Output stages). OPAMPIC3 (5-6-7)
amplifies the sawtooth in order to supply IC4, IC16 and the multiplier IC20.

Preparation of the Waveforms

The voltage comparator IC16 (5-6-7) transforms the sawtooth into a squared Horizontal ‘Switch Pulse’ of
24V (+/- 12V), This switch signal is used to clamp either the sawtooth or the parabola during the first
or second half of the horizontal scanning. Note that the clipping level is variable with the voltage that drives
the current source of the sawtooth generator. The multiplier IC20 (AD633) generates a horizontal parabola
HP+. The next OPAMP shifts the DC level by clamping the middle of the parabola to a voltage adjusted
by P5 (approx. 0 volts) in order to compensate the tolerances of the multiplier. The convergence at hori-
zontal frequency with the ramp and parabola waveforms in the zones 11 - 14 are adjusted in IC1-IC2-
IC601-IC602. The waveforms are each time clamped with a clamping transistor served by the horizontal
switch pulse. Two opposite phased waveform are each time applied to the potentiometers in the Bella’s
(digital potentiometer or D/A convertors).
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Vertical Axis Coni’ergence

The vertical sawtooth generator is generated in a similar way as the horizontal sawtooth generator, dis-
cussed above. The much lower frequencies here allow the use of the MUXDMUX IC46 (4053) in stead of
the clampers. The “Vertical Switch Pulse” is passed through the RS flip-flop IC39 which is clocked with the
pulse 1 in order to make the transition coincide with the trigger or the start of the horizontal sawtooth. This
avoids ajitter for interlaced signals.

North-South / East-West and Midline Corrections

For these corrections we need horizontal waveforms with an amplitude depending on the vertical position
or vertical scanning. The horizontal waveforms must be modulated on a vertical sawtooth or parabola. This
modulation is performed by IC29 (MLT04). The four different waveforms are all applied to the “X* and
“Y” inputs and the modulated waveforms are the “W1 - W4” pins. The corrections, called GEOMETRY
corrections, are added to the CORNER and AXIS corrections in the “Summing Amplifiers”.

East - West Corrections :

Two kind of corrections (referred to as “skew” and “bow™) are required to correct the projection angle and
aberrations of the optical system. The HSV'S (Horizontal Sawtooth modulated on a Vertical Sawtooth) and
HSVP are used for this purpose. The HSVS is first amplified with an OPAMP in IC30 and then clamped
with Q11 and Q10 which are ‘served’ with the “R™ and “S” switching signals. The LS+ and LS- (Left
Skew) and RS+ /RS- (Right Skew) are fed to two digital potentiometers in IC13 and the adjusted outputs
are sent simultaneously to the three convergence coils.

HSVP is first inverted and amplified and then clamped during the first or second half of the scan. The RB+/
- and LB+/- are applied to the digital potentiometers in the same IC13 and the outputs also feed the three

convergence coils.

North - South Corrections

Two type of waveforms are modulated on a vertical sawtooth VS, Horizontal Sawtooth (HS) and Horizon-
tal Parabola (HP).The HSVS from IC29 (sheet 3) is capacitively coupled to the MUX DMUX IC46
(sheet 2) and in stead of clamping, the signal it is switched with the  vertical switch pulse  for a split of top
and bottom. The TK (Top Keystone) and BK (Bottom Keystone) signals are adjusted in IC14. Since
there is a correction per colour the different outputs of the digital potentiometers are gathered per colour
and will be added to the other corrections in the “summing amplifiers”.

Midline Corrections

For the vertical and horizontal midline skew and bow corrections, the non-modulated waveforms HP-/ +,
HS+/ - are adjusted in amplitude with IC42 and simultaneously applied to the vertical and horizontal
convergence coils of the three crt’s.
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Corner Convergence

The four comets are further divided (split) into 4 zones. The generation of the convergence signals for the
corners is similar for these four corners. The only difference is the clamping or switching period. A splittop/
bottom is realized witha MUXDMUX switcher and a left / right split with fast switching clamping transis-
tors. We limit the explanation to one corner and one zone (Zone 1) . Zone 1 is the cross section of the
extreme left vertical axis and the extreme top horizontal axis, We need to start with a Horizontal Parabola
(=extreme left vertical axis) modulated on Vertical Parabola (= extreme top horizontal axis). This signal is
called HPVP’ in sheet 5. The clamping transistor Q16 clamps this signal during the second half of the
horizontal scan and then the signal is called Z/+Z20 . This signal is now split into top / bottom (Z1 and
Z20) by the MUXDMUX IC12 (see sheet 4). Z1 and Z20 are now prepared for the digital potentiometer
IC35 by the buffer - OPAMP IC37 to get Z1 + and Z/- (same signal with opposite polarity). These
signals are then adjusted in IC35 and used for red and blue. The outputs are added in the summing amplifier
to the rest of the corrections. (Geometry and Axis).

Summing Amplifiers

All the corrections for the horizontal convergence coils are added per colour and amplified with an
MC34081. These OPAMP’s are supplied with +/ - 12V and since the non-inverting input is at ground
level, the average output of these OPAMPs is around zero volts. This is required by the output power
amplifiers for a balanced load of the (complementary) output stage.

CONVERGENCE OUTPUT (809-10452)

The purpose of the power amplifiers is to bring the adjusted signals to a sufficient high level that the conver-
gence coils can be fully driven. Important hereby is that the drift must be kept as low as possible and that
the signals must be carried to the coils without using coupling capacitors. It is obvious that the coils react
differently on signals at a high (line) frequency than on low frequency signals. Much more power is required
for the high scanning than for the low scanning range. The power supply +/- CONV for these power
amplifiers is a variable line frequency tracked voltage delivered by the “G2 + Diagnostic” board.

Six identical amplifiers feed the six convergence coils, two for each picture tube. We ‘1l discuss only the
amplifier served with “RHin"” (Red Horizontal). Note that “Horizontal “ here relates to the moving direc-
tion (of lines of a crosshatch pattern) and not to the “horizontal” frequency. The “ RHin “ signal contains
waveforms at line and vertical frequency. That’ s also the reason why the amplifier stages are identical. The
signal RH IN is passed onto the power amplifier IC1, pin 6. These power amplifiers are fully integrated
hybrid amplifiers supplied with +CON? and -CON’. Each time the output current flows in 150 Ohm
damping resistor across the convergence coils and a series feedback resistor of 4.7 Ohm. The voltage
developed across this resistor is sent back to the inverting input of the amplifier for stability reasons.

Note: That the jumpers J12 and J13 can be removed in order to isolate the power stages of the conver-
gence and thus to investigate whether an excess of load on the supply voltages of the whole convergence
board is caused by one of these amplifiers (or caused by another power amplifier of this convergence
module). The current of the +CON’ and -CON’ is permanently monitored with Q50 and Q51. The current
taken from the + CON’ develops a voltage across SR1 that is applied to the base of Q50. The current
taken from the - CON’ does the same for Q51. As soon Q51 is switched on , the Ilim turns on Q22 (See
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sheet 1 of Horizontal Axis CONV) and the sawtooth generator is inhibited.

DYNAMIC ASTIGMATISM (809-10463)

The waveforms for the dynamic astigmatism are parabolic and resemble the waveforms for the conver-
gence corrections. It is then logic that the adjusted waveforms in the Bella’s are delivered by, and coming
from, the convergence driver board. These waveforms are carried to the module via the connectors J6 / J7
- /J8. These connectors carry the split (clamped) parabolic waveforms at horizontal and vertical frequency
and opposite polarity. Each correction consists of an orthogonal spot correction (™X) and a diagonal spot
correction (*Y). To facilitate the correction a separate centre or ‘screen axis’ and corner ‘screen comers’ is
provided. In sheet 1 of the schematics you find the 12 Bella’s for these corrections. As the waveforms have
opposite polarity, the supply voltages for these Bella’s is +3.2V and -1.8V taken from the convergence
board. The “ comner” and “axis” corrections are added per colour and then passed onto the power
amplifiers. These power amplifiers are fully integrated hybrid amplifiers supplied with+/-DYN. The
supply voltage for these amplifiers is +30V (+ DYN) and - 17V (- DYN). Each time the output current
flows in 150 Ohm damping resistor across the stigmator coils and a series feedback resistor of 4.7 Ohm.
The voltage developed across this resistor is sent back to the inverting input of the amplifier for stability

reasons.

" Note: That the jumpers J3 and J4 can be removed in order to isolate the power stages of the astigmatism
and thus to investigate whether an excess of load on the supply voltages of the whole convergence board is
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APPENDIX A
ZENITH Ceiling Mount Support

WARNING: Fine tune tilt and position of the projector.
When adjustments are completed BE SURE TO TIGHTEN
ALL FASTENERS SECURELY

CAUTION: Do not lift more weight than you can
handle! Use additional man power or mechanical
lifting equipment to safely lift and hang the
Projector!
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APPENDIX B: G2 ADJUSTMENT

G2 Adjustment

Once the on-screenmenu "G2 ADJUSTMENT" is displayed, proceed as follows :

* Removethetopcover from the projector (seep.4-1) and open the front metal protection cover by turning out
the 3 retaining screws on both sides.

* A green LED ismounted on each of CRT sockets (see Phota 2).
When selecting the G2 adjustinent menu, these green LEDs must be out. Ifnot, follow the procedure below
toadjustthe G2 :

- Openthe second metal coverby tuming out the retaining screws on both sidesand pivot the coverto the front
side of the projector (see Phota 1);

- Adjust the G2 potentiometers (see Photo 3) very slowly with a plastic tweaker until the LED of the
corresponding amplifierjust stops illuminating. Repeat the adjustment for the other colors;

- Afterthethree G2 potentiometers have been correctly adjusted, close both metal covers and secure with the

Afterfinishingtheadjustments:

Press the <ENTER> key to continue with the "SERVICE" menu.
Press the <EXIT> key to return to the "SERVICE" menu.

Press the <ADJUST> key to return to Operational mode.
Fig. 66 _ Fig. 68
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GAMMA CORRECTIONS

GAMMA CORRECTIONS
‘Whenentering the gamma corrections, a warning will be displayed:

"RISK OF INCORRECT ADJUSTMENT OF THE PROJECTOR. THE GAMMA CORRECTIONS
AREFACTORY ADJUSTED USING AN ACTAS COLOR ANALYZER! THEREFORE,ONLY
QUALIFIED INSTALLATION OR SERVICE PERSONNEL SHOULD PERFORM THESE AD-

JUSTMENTS!"
Ifyouare qualified, press the <ENTER> key to continue,

Gamma Corrections
Threeitemscanbe selected inside the "Gamma Corrections™ me

midlightsand the factory preset.

To carry out the Blue Gamma Correction ;

» Push the control stick forward or backward to highlight the item BLUE GAMMA CORRECTION inthe
menu and then press the <ENTER> key. If the <EXIT>> key is pressed, the projector will return to the
Service menu.

» Afterthe <ENTER>key is pressed, a text box with the message, " Adjust with arrow key", will be
displayed onthe screen.

« Push the control stick forward or backward to adjust the slope, a text box with a bar scale (Min to Max)
will bedisplayed to visualize the magnitude ofthe correction.

» Push the control stick to the leftor to the right to adjust the breakpoint, a text box with a numeric barscale
(0-99) will be displayed to visualize the magnitude of the correction.

*Pressthe <ENTER>key to returnto the "Gamma Corrections” menu.

Fig. 70
WARNING GAMMA CORRECTIONS
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PERSONNEL SHOULD PERFORM FACTORY PRESET ‘ \
THESE ADJUSTMENTS | Selsciwith 4 orb Acaston
<ENTER> TO CONTINUE then <ENTER>,
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| |
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GAMMA CORRECTIONS

To carry out the Red and Blue Midlights Correction :

* Push the control stick forward or backward to highlight the item R & B MIDLIGHTS in the menuand
then press the <ENTER>key. If the <EXIT> key is pressed, the projector will return to the Service
meniL

» Afterthe<ENTER>key is pressed, atext box with the message "Adjust witharrowkey", willbe
displayed onthe screen.

* Push the control stick forward or backward to adjust the Red Midlights, a text box with a bar scale (0-
16) will be displayedto visualize the magnitude of the correction.

* Pushthe control stick to the left or to the right to adjust the Blue Midlights, atext box with a bar scale (0-
16)will be displayed to visualize the magnitude of the correction.

* Pressthe <ENTER>key to retum to the "Gamma Corrections" menu.

To set the parameters back to the factory preset values :

» Push the control stick forward or backward to highlight the item FACTORY PRESET inthe menuand
then pressthe <ENTER>key.

*» Pressthe <EXIT> key to return to the Service menu,

GAMMA CORRECTIONS
BLUE GAMMA CORRECTION

Adust siopa with 4 or ¥
Braakpoint with 4= or

[y ARAL:
or ‘
R NS /)

FACTORY PRESET

Selectwith f or &
then <ENTER>;
<EXIT> TO RETURN.

GAMMA CORRECTIONS

BLUE GAMMA CORRECTION
Adjustslopawith pvor &
Breakpoint with & or=»

R & BMIDLIGHTS
Adustrod with 4 or ¥
bluswith ¢ or N
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